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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o (u3KKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABICHA HA OCHOBE
NOJIOKEHUH ¥ TpeOoBaHMH K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHO# nporpaMmel, npeacraBieHHbIXx B DI'OC 00O, a takke ¢ yuérom QenepanbHOI
paboueii nporpammMsl Bociutanus U Konnenuuu npenogaBanus yueOHoro npeamera «dusukar.

Copneprxanue mporpammbl 1Mo (U3UKE HaANpaBiIeHO HA (POPMUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaroIIUXCS M OPraHMU3aLMI0 W3yueHHUs (U3UKU Ha JIEATEIIbHOCTHOW OCHOBE. B
nporpaMMe 1o (pU3MKEe YYUTHIBAIOTCS BO3MOXKHOCTM Y4E€OHOrO TMpeiMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO K mIaHHpPyEeMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJibTaTaM
00y4YeHHs, a TaK)Ke MEKIPEAMETHBIEC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

[TIporpamMa 1o ¢u3MKe yCTaHABIMBAET paclpelesieHue y4eOHOro Marepuana Mo Toaam
oOyueHuss (o KjaccaM), INpPEUIaraeT MPUMEPHYIO IIOCIEI0BATEIbHOCTh HM3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTH MPEIMETHOTO COAEP)KaHUS M Y4ETE BO3PACTHBIX OCOOEHHOCTEH
o0ydJaromxcs.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ METbI0 OKA3aHUS METOAMYECKON TOMOIIN YYUTENIO B
co3aHuu paboyeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

OusnKa SBISETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX HPEIMETOB,
MIOCKOJIBKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB W SIBICHUH, M3Y4aeMbIX XHMUEH,
Ouonorueli, actpoHoMueil M (u3nMveckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NPEAOCTaBIseT HawOosiee sCHbIE 00pa3lpl NPUMEHEHUS HAYyYHOTO MeEToJa
MIO3HAHUS, TO €CTh CII0C00a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

OpxHa w3 THaBHBIX 3a1a4 (u3myeckoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUS
COCTOUT B (HOPMUPOBAHMM €CTECTBEHHOHAYYHOH TPAMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaromxcs.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE IMPEIIOJaracT OBIAJCHUE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;

e UHTEPHpPETUPOBATh JAaHHbIE M UCIOJIb30BaTh HAay4HbIE JI0Ka3aTeIbCTBA JUIS
MOJIyYEHUs BBIBOJIOB.

[lenn wu3ydeHus QUMK Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl OIpeNeeHbl B
Konuenuun npenoaaBanust yueOHoro mnpeamera «@Pu3nka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®enepanuu, peamu3ylOUIMX OCHOBHBIE 0O0II€00pa3oBaTeIbHbIE MPOTPaMMBI,
yTBepxkI€HHONW pemienneM Komtermm MuHncrepctBa npocsemenus Poccuiickon @Penepanyu
(mpotokoin ot 3 nexadps 2019 r. Ne [IK4BH).

Henun usyvyenus puznkm:

e npuoOpeTeHne UHTepeca U CTPEMJICHUS 00Yy4aloIIUXCsl K HAYYHOMY U3Y4YEHHIO IPUPOJIBI,
Pa3BUTHE UX UHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTAaBIEHUH O HAYYHOM METOAE€ TMO3HaHUA U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;

e (QopmHupoBaHME HAy4YHOTO MHMPOBO33PEHHS] KaK pe3ysibTaTra M3y4yeHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE MpEACTaBICHUI O poIu (U3MKU AJI Pa3BUTHS JIPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

e pa3BUTHE TPEACTAaBICHUN O BO3MOXKHBIX cdepax Oyayumeil mnpodeccuoHaIbHOU
NeSITEIbHOCTH, CBSA3aHHOW C (PM3MKOM, MOATOTOBKA K JajbHEHIIeMy OOy4eHUIO B 3TOM
HaIpaBJICHUH.

Joctuxenne HTHX 1ejell mporpaMMbl IO (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0Opa3oBaHus 00€CIIeYNBACTCS PEIICHUEM CIISAYIOIIHNX 3a1aY:



e npuoOpeTeHrne 3HaHUN O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXaHUYECKHX, TEIIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpEeTeHNE YMECHHIA OMUCHIBATH U OOBSICHATH PU3NUCCKUE SIBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOCHHE METOJOB pCIICHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIB30BAaHHEM
(bu3HYECKUX MOJIeNIeH, TBOPUECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUH HAOIIOAATH MPUPOTHBIC SIBJICHUS U BBITIONHATEH OMBITHI, JIAOOPATOPHBIC
paboThl M OSKCIEPUMEHTAIBHBIE WCCIICOBAHHUS C WCIOJIb30BAHUEM HW3MEPHUTEIBHBIX
puOOpoOB;

e ocBocHHE NPUEMOB paboThl ¢ uHpOpManueld (HU3HMUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (DH3UKM, aHalIu3 W KPUTHYECKOE
OlLICHUBaHKE MHPOPMALINY;

® 3HAKOMCTBO €O cdepaMu MpodhecCHOHATLHON NeATETbHOCTH, CBI3aHHBIMH C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha wusyyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacos (2 yaca B
HEJICTTIO), B 9 KJiacce - 102 gaca 3 gaca B HEJIEINIO).

[Tpennaraemelii B mporpaMMe 1o (pu3uke nepedeHb JadopaTopHbIX pabOT U ONBITOB HOCUT
pPEKOMEHAATENbHBIA XapaKTep, YYMUTEIb JelaeT BbIOOp MPOBEAEHHUS JIaOOpAaTOPHBIX padboT u
OIBITOB C YYETOM MHAMBHUAYAJIbHBIX OCOOEHHOCTEH O0YyYaromMXcCs, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJjaHuil, TpeUlaraéMbIX B paMKax OCHOBHOTO TOCYAAapCTBEHHOIO SK3aMEHa 10 (H3HKE.

COJAEP/KAHUE OBYYEHUSA

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mpupoje. SBieHuss npuponbl. Pusnyeckue SABICHHS: MEXaHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznyeckue BeaMYMHBL. M3mepenune @usndeckux BenuuuH. dusznueckue npuOOPHI.
[TorpemnocTs n3mMepeHnid. MexayHapoiHas CUCTEMa €IMHHII.

Kak ¢u3uka u gpyrue ecrecTBeHHbIE HAYKH M3y4yaroT MpUpoay. EcrecTBeHHOHAYUHBIN METO
NO3HAHUS: HAOJI0JIEHHE, TOCTAHOBKA HAy4YHOTO BOMNPOCA, BBIABM)KEHHUE THIIOTE3, SKCIIEPUMEHT 110
MIPOBEPKE THUIOTE3, OOBSICHEHWE HaOmogaeMoro siBiaeHusd. OnucaHue (PU3NUECKUX SBICHHUH C
ITOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. Owusnyeckrue MPUOOPHI W TpOIenypa MPSMBIX H3MEPEHHH aHAJOTOBBHIM M HU(PPOBBIM

npudopom.

Jlabopamopnuvie padbomot u onvimol.

1. OmnpeneneHue 1EHBI ATECHUS NTKATBI H3MEPUTEIHHOTO MpHOOpAa.

2. H3mepeHune pacCTOSHHIA.

3. HMsmepenue o0bEMa KUIKOCTH U TBEPIOTO TeIa.

4. OrmpepaeneHne pa3MepoB MaJbIX TeJl.

5. Usmepenue TtemmepaTypbl TMpPU TOMOIIM JKHIKOCTHOTO TEpMOMETpa U JaTyhKa
TEeMITepaTypHI.

6. TlpoBeneHne WuCCIECOBAaHMS 110 TPOBEPKE THUIOTE3bl: JATBHOCTH IIOJIETA IIAPHKA,

MYIECHHOT'O TOPHU30HTAJIBHO, TEM 60.]'H)H_Ie, yeM OOJIbIIE BLICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEACHUA 0 CTPOCHHUHU BelleCTBA.
CTpOeHI/Ie BCIIECTBA: aTOMBI U MOJICKYJIbI, UX Pa3MEPHI. OHLITBI, JOKa3bIBAOIIHUE TUCKPETHOC
CTpOEHHE BELECTBA.



JBwxenue wyactul BemiecTBa. CBs3b CKOPOCTH JABUKEHHUS YacTHI[ C TEMIIEpaTypou.
BpoynoBckoe nBuxkenue, auddy3us. B3aumonmelcTBHE YACTHI] BELIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHUSI ~ BEIIECTBA: CTPOEHUE Ta30B, OJKUAKOCTEM H  TBEPIBIX
(kpucTayinyeckux) Tei. B3auMoOCBsS3b MeEXJy CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

Hemoncmpavyuu.

1. HaGnronenue OpOyHOBCKOTO JABHIKCHHS.

2. Ha6nmronenue nuddy3un.

3. HaGnronenue siBICHMM, OOBSCHSIIONUXCS TPUTSHKEHUEM WM OTTAJKUBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnusie pabomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCoIb30oBaHueM (hoTorpaduwii).

2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmbIThl IO 0OHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJIIPHOTO MPUTSHKCHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBre TeJl.

Mexanuueckoe qBuxkeHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBuxkeHHe. CkopocTh. CpenHss
CKOPOCTb IPU HEPAaBHOMEPHOM JIBUKEHUU. PacuéTr myTu 1 BpeMeHU JABHKEHUS.

SlBnenve wuHepuuu. 3aKOH WHepHUU. B3anmopjelcTBue Ten Kak MNPUYMHA HM3MEHEHUS
CKOpPOCTH JBIKEHHUs Tesn. Macca kak Mepa HHepTHocTH Tena. [lnmotHocts BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiictsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CHJIBI C ITOMOILIBIO JTUHAMOMETpA. SIBIEHUE TATOTEHUs U cuiia TsokecTh. Cuia TSKeCTH Ha JPYrux
wianerax. Bec Tema. HeBecomocth. CrokeHHME CHUJI, HANpaBJIEHHBIX [0 OJHOM MpPSIMOM.
PaBnoxeiictByromas cuii. Cuna tpenus. TpeHre CKOJbKEHUS U TpeHue Mokosi. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.
H3mepeHne ckopocTy NpSIMOIMHENHOTO ABMXKEHHUS.
Habmronenue siBjaeHUs] UHEPIUH.
Habumonenre n3aMeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.
JIaﬁopamopubze pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKka B JKUIAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmnpeneneHne CpeaHEW CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IO HaKJIOHHOU
MJIOCKOCTH.
3. OmnpeneneHne IUIOTHOCTH TBEPIOTO TeTA.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (AedopMaiiviv) MPYKHUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHMsI CKOJIbKEHHUS OT Beca Tela U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

JaBnenue. CrocoObl yMEHBIICHUS M yBEJIWYEHUs JaBieHus. JlaBneHue rasa. 3aBUCUMOCTh
JaBjieHus ra3za oT o0béma, Temmneparypsl. [lepenaua napneHust TBEPABIMU TeTaMHU, KHUIKOCTIMU U
razamu. 3akoH Ilackans. IlHeBMaThueckue MalIMHBI. 3aBUCUMOCTbh JABICHUS KUIKOCTH OT
rryounsl. ['uapocratuyeckuii mapagokc. CooOmaronuecs cocynbl. ['uapapimueckue MEXaHU3MBbI.

AtMocdepa 3emnu U arMocdepHoe naBieHHe. [IpUuMHBI CyliecTBOBaHUS BO3IYIIHON
o6onoukn 3emmu. OmbiTr Toppuuemnu. M3mepenue armocdepHOro maBieHHs. 3aBUCHMOCTH
aTMoc(epHOro aBieHUs! OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mepenns arMocpepHoro
JTaBJICHMUSL.

oghkwnE



JleiicTBUE >KMIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.
Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBneHus KUIKOCTBIO U ra30M.

CooOmarommecs COCyIbl.

I'mppasinyeckuii pecc.

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BbEMa TOTPYKEHHON YacTu Tela M INIOTHOCTH

KUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOILEH CUJIBI BECY BBITECHEHHOU KUAKOCTH.

VYcnoBue miaBaHus TeJ: IUIABAaHUE WM MOTPYKEHUE TeI B 3aBUCUMOCTH OT COOTHOLICHUS

IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnemoBaHue 3aBHCHMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOW B YKHUIKOCTH
4acTH TeJa.

2. OmpeneneHue BBITAIKUBAIONMICH CHIIBI, JCHCTBYIONIEH HA TENO, TOTPYKEHHOE B
JKUJKOCTD.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJIIKHBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEJNO B YKHJIKOCTH,
OT Maccsl TeJna.

4. OmnbIThl, TEMOHCTPUPYIOLIUE 3aBHUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha
TEJNO B KMJKOCTH, OT 00bE€Ma NOrpyKEHHOM B >KMJIKOCTh YaCTH Tejla U OT IUIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJAKU U OIpeneieHue eé
Ipy30I10ABEMHOCTH.

ogkhwnpE
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Pa3nes 5. PaGoTa m MoIIHOCTD. JHeprus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pblyar, 00K, HAKJIOHHAs MJI0CcKocTh. [IpaBuio paBHOBecHs pblyara.
[Ipumenenne npaBuiia paBHOBECHs pblyara K OJOKy. «3ojoToe mnpaBuwio» MexaHuku. KIIJ]
IPOCTBIX MEXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. Kunernueckas v nmoTeHuHanbHas sHeprus. [IpeBpamenue ogHOro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroil. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomot u onvimol.

1. Ompenenennie paboOThl CHJIBI TpPEHUS TIPU PABHOMEPHOM JBMKEHHHM Tejla IO

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Uzmepenue KI1J] HaKIOHHOI MIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KJIACC

Pa3nen 6. TenioBble iBJIEHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKOW TEOPUHU CTPOCHHS BelecTBa. Macca u
pa3mepbl  aToMOB W MOJeKyd.  ONbBIThI, TOATBEP)KIAIONINE  OCHOBHBIE  ITOJIOKECHHS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHHI BemecTBa. Kpucrammueckue u
amopdusie Tena. OOBICHEHNE CBOWCTB Ta3oB, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE IMOJIOKEHUN
MOJICKYJIIPHO-KUHETUYECKOW Teopun. (CMauMBaHWE W KaMWUISIPHBIE SIBICHUS. 1eIJIOBOE
pacuIMpeHne u cxaTue.



Temneparypa. CBsA3b TeMmIepaTypsl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHS YaCTHULI.
Buytpennss sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPrUM: TEIUIoNepeiaya U COBEpIICHUE
paboTel. Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3IYUECHHUE.

KonnyecTBO TEmnOTHL. YenbHas TEIUNIOEMKOCTh BEIIECTBA. 1€IUNIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oamanca. [lnaBieHHe M OTBEpAEBaHUE KPUCTALTHUECKUX
BEIIECTB. YeibHas TeruioTa IuiaBieHus. [lapooOpazoBanme u KoHneHcanus. Mcnapenue.
Kunenue. VYnenbHas Temiora mnapooOpa3oBaHMs. 3aBUCUMOCTh TEMIEPATyphl KHUIICHUS OT
aTMoc(hepHOTro JaBICHHUS.

BuiaxxHocTh BO3yXa.

OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CTOPAHHUS.

[Mpuniuner  paboTsl  TerioBeix asurareneid KIIJ[ TemmoBoro nBurarens. TermsoBbie
JIBUTATENIH U 3aLUATA OKPYKAIOIIEH CPEBL.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.

HaGmronenue nuddy3un.

Habumonenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHU.

Haburoienue TemioBoro paciupeHus Ted.

M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKIECHUU.

[TpaBuiia u3MepeHus TEMIIEpaTypsbl.

Buae! Tenionepenaun.

OxJaxieHre Ipyu COBEPIICHUH PaOOTHI.

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIaMHU.

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11.HabmroieHre KUmeHus.

12. HaGnroieHue mocTOsSHCTBA TEMITEPATYPHI ITPH TUIABIICHHH.

13.Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnusie padbomot u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSI.

OnbIThI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbIThI 10 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

OnpIThI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTb [JaBJIEHMSI BO3JAyXa OT €ro o0béMa u

HarpeBaHus WIN OXJIaKICHUSI.

[IpoBepka THMOTE3Bl JIMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA OJKHJIKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.

7. HaOmroneHue M3MEHEHHs BHYTPEHHEH SHEpPruM Tejla B pe3ysibTare TeIulonepenadyud u
paboThl BHEIITHUX CHII.

8. HccnenoBanue siBIEHHS TETIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW M TOPSTUEH BOJIBI.

9. OmnpezneneHne KOIUIECTBA TEIUIOTHI, TIOJYYEHHOTO BOAOHN MPH TEIUIOOOMEHE C HarpeThIM
METAITMYECKUM LIUIUHIPOM.

10.Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.

11.VccnenoBanue mporecca NCIapeHHs.

12. OnpeneneHre OTHOCUTETBHON BIQXKHOCTH BO3TyXa.

13.Onpenenenne yaensHON TETUTOTHI ITABICHUS JIHIA.

CoNoOhWNE
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Paszpnen 7. diekTpudeckue 1 MAarHUTHBIE SIBJICHHS.

OnexTpuzanys Ten. J[Ba popa ayeKTpUUECKUX 3apsioB. BzaumoneicTBue 3apspKeHHBIX Tell.
3akoH KysoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJ OT BEIMYMHBI 3aps/ioB U
pPacCTOSIHUS MEXY TeJIaMu).

Onektpuueckoe mnone. Hanpsox€HHocTh anekTpuueckoro mnofs. [IpuHuun cyneprno3unuu
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu anexkrpudeckux 3apsaaoB. DiIeMeHTapHbIN deKTpuueckuil 3apsaa. CTpoeHue aTroma.
[IpoBOgHUKY M INUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsia.

DNEKTPUUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAaHHUS dJEKTPUUYECKOro Toka. VcTouHnuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3IEKTpUUYECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OlleKTpuueckoe HanpsbkeHue.  ComnpoTuBIIEHHE
IPOBOJHMKA. YJEIbHOE CONpPOTUBIEHHE BemlecTBa. 3akoH Owma jaind  ydacTka LEnu.
[locnenoBarenbHOE U NApaLIEIbHOE COEIUHEHUE IPOBOIHUKOB.

Pabota n MolHOCTB A5eKTpudecKoro Toka. 3akoH J[xoynsa—Jlenna. Dnexkrpuueckue Henu u
HOTPEOUTENH FIEKTPUIECKOM sHeprun B ObITy. KopoTKoe 3aMbIKaHue.

[TocrossHHBIE MarHuThl. B3auMOJEWCTBHME TMOCTOSHHBIX MAarHUTOB. MAarHutHoe MoJe.
MarnuTtHoe nojie 3eMJId U €ro 3HaYeHUe I KU3HU Ha 3emie. OnbiT Dpcrena. MaruutHoe mnose
ANEKTPUYECKOTO TOKA. [I[puMeHEHNE AIEKTPOMArHUTOB B TEXHUKE. JIEMCTBUE MAarHUTHOIO IOJIS Ha
IPOBOAHMK C TOKOM. DJIEKTPOABUIATEb IIOCTOSIHHOIO TOKA. Vcnonbp3oBaHue 3nekTpoaBuraresneii B
TEXHUUYECKHUX YCTPONCTBAX U HA TPAHCIOPTE.

Onpitel  @apages. SBineHue  snekTpoMarHUTHOM — uHAykiuu. IlpaBunmo  Jlenuna.
Onektporereparop. CrnocoObl TOMYYEHUs OSICKTPUYECKOM SHEPruM. JIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aneKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIMSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

VI cTOYHUKY IOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

10 DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.T a30Bbli pa3psi.

12.M3mepeHue CHITBI TOKA aMIIEPMETPOM.

13. M3mepenue 2IeKTPUIECKOT0 HAPSHKEHHUS BOJIETMETPOM.

14.Peoctat u Mara3uH CONPOTHBIICHUI.

15. BzanmoielicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MozenupoBaHre HEBO3MOKHOCTH Pa3/ICICHHUS TIOIIOCOB MarHUTA.
17.MopnenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJIe TOKa. DJIEKTPOMArHUT.

20. JleiicTBE MarHUTHOTO TIOJISI HA IPOBOTHHUK C TOKOM.

21.DnexTpoaBUTATENh TOCTOSTHHOTO TOKA.

22.VccnenoBanue sBICHHAS MJIEKTPOMArHUTHON MHITYKITHH.

23. OmnbiTer Dapanes.

24.3aBHCHMOCTH HAIPaBIICHHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBHUH €T0 BOZHUKHOBEHUSI.
25.DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimel.

OnbITHI 1O HAOTIOAEHUIO SJIEKTPU3ALUU TeJl MHAYKLIKEH U PU COTPUKOCHOBEHUU.
HccnenoBanue qeiCTBUS 3JIEKTPUIECKOTO MOJIS HA MPOBOJIHUKH U JUDIEKTPUKH.
COopka 1 mpoBepka pabOThI JEKTPUUECKOH 1[EMH TOCTOSHHOTO TOKA.
W3mepeHne u peryJupoBaHHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MIYILIErO Yepe3 Pe3nucTop, OT COMPOTHBICHUS
pe3UCTOpa U HAIPSKEHUS Ha PE3UCTOPE.

CoNoOhWNE
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7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTb JIEKTPUYECKOTO COIIPOTUBIIEHHS ITPOBOAHHUKA
OT €ro JUIMHBI, IJIOLIAAN NONEPEYHOI0 CEUEHNUS U MaTepHuaa.

8. IIpoBepka mpaBuia CIIOKEHUS HANPSHKCHUN MPHU MOCIEI0BATEILHOM COCIMHEHHH JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Ui CHIbI TOKA IIPU IApauIEIbHOM COETUHEHUH PE3UCTOPOB.

10. Omnpenenenue paboThI AIEKTPHUUECKOT0O TOKA, HIYLIETO Yepe3 Pe3UCTop.

11. OmnpeneneHrie MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12.VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3 JaMIIOUKy, OT HalpsOKEHHs Ha
HEH.

13.Onpenenenne KIIJl narpeBares.

14.UccnenoBaHue MAarHUTHOTO B3aMMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB.

15.13yyeHne MarHWTHOIO TOJS TIOCTOSHHBIX MAarHMTOB TPH HMX OOBEAWHEHHH U
pas3ieIcHUN.

16.HccnenoBanue ASUCTBUS SJISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0mbITHl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTYLIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18.M3yuenne AelicTBUS MAarHUTHOTO IOJISt HA TPOBOTHHUK C TOKOM.

19.KoncTpynpoBaHue 1 U3y4eHue padboThl SJIEKTPOIBUTATEIS.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21.0n0bITBI TI0 WCCIEOBAHUIO SIBIICHHS DJCKTPOMArHUTHOW WHIYKIMHU: WCCIIEIOBAaHHE
M3MEHEHUH 3HAaYEeHMsI U HAalIPaBJICHUS HHAYKLIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOrO0  JABWXKEHUSA. PaBHOMepHOEe mpsAMONMHENHOEe JBHKeHue. HepaBHOMepHOe
npsiMoJuHeHoe JBukeHue. CpenHssi U MIHOBEHHass CKOpPOCTh Tejla IMpU HEPAaBHOMEPHOM
JBUKEHHH.

VYckopenue. PaBHOyCKOpeHHOE TpsiMoJIMHEHHOE aBMkeHue. CBoOOmHOE maneHue. OnbIThI
lNanmnes.

PaBHOMepHOE ABMKEHHE 1O OKpyXHOCTH. Ilepumon u wacrora oOpamieHus. JIuneliHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3axkoH Herotona. Bropoit 3akon Herorona. Tpermit 3akoH Hprorona. IIpunHimn
CYNEPIIO3HUIUHU CHUIL.

Cuita ynipyroctu. 3akoH ['yka. Cumna TpeHUs: cuijia TPEHUS CKOJIBKEHUSI, CHJIa TPEHUSI TIOKOS,
JpyTrUe BUIbI TPEHHUSL.

Cuna TSKECTM U 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO NaJCHHUS.
JBuxenue mianet Bokpyr Connua. IlepBas kocmudeckasi ckopoctb. HeBecoMocCTh U meperpysKu.

PaBHoBecue maTepuanbHON TOuku. AOCOMIOTHO TBEP0E Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpamieHusa. MoMeHT cuibl. LIeHTp TsaxecTH.

Umnynec Tena. M3menenume ummynbca. VMmynbc cuibl. 3aKOH COXPAaHEHHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckass pabota M MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroct, TpeHus. CBs3b
sHepruu u paboTel. [loTeHuuanbHas SHeprus Tena, MOJHATOTO HAaJ TOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas SHEPrUsi CKaToM NpykHuHbL. KuHeTndeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEpPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOpWUN IBIDKEHHS OAHOTO M TOTO JK€ Tella OTHOCHUTEIHHO

pPa3HBIX TEII OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSMOIHHEHHOTO JBIKEHHSL.

4. VccnenpoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. HaGmroneHue nBMKEHUS TeJa 1O OKPY>KHOCTH.
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HabmioneHnne MexaHMYECKUX SIBJICHUH, NMPOUCXOAALINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKCHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBUCHMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U ICHCTBYIOIIEH HAa HETO CHUJIBL.
Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEJL.

M3meHeHue Beca Teja pu yCKOPEHHOM JBUKEHUU.

10 [lepenava nMysibca Ipu B3aUMOJIEHCTBUH TEJL.

11.1Ipeo6pa3oBanust SHEPTrUU IPU B3aUMOJECHCTBUU TENl.

12. Coxpanenue UMIysabca IpU HEYIPYTOM B3aUMOICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14.HabmoieHne peakTUBHOIO JBUKEHHUSL.

15. CoxpaHeHue MeEXaHU4ECKOW SHEPTUH NPU CBOOOIHOM I1aJIEHUU.

16. Coxpanenue MeXaHUYECKOM SHEPTUH MIPH JBMXKEHUH TEJIa MO ICHCTBUEM NPY>KUHBI.

Jlabopamopnusie pabomot u onvimol.

1. KoHcTpyupoBaHue TpakTa Uil pa3rOHa MU JajbHEHIIEro paBHOMEPHOIO JBUKECHUS
HIApUKA WIH TEIEKKH.

2. OmnpeneneHue cpenHedl CKOPOCTH CKOJNBXKEHHS Opycka WM ABIDKEHHS IIapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue YCKOpEHHs Tejla NPH PABHOYCKOPEHHOM JBIKEHHUHM TI0 HAKJIOHHOW
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBM)KEHUHU Oe€3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumoTespl: €ciu MpU PaBHOYCKOPEHHOM JBHKEHHH 0€3 HaualbHOW CKOPOCTHU
IyTU OTHOCSTCS KaK psJl HEUETHBIX YUCEJ, TO COOTBETCTBYIOLINE MPOMEXYTKH BPEMEHU
OJINHAKOBBI.

6. HccrmemoBanwe 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO
JTaBJICHMUSL.

7. Omnpenenenne KO3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

8. OmnpeneneHne KECTKOCTU MPYKUHBL.

9. Omnpenenenne pabOTHI CHUJIBI TPEHUS TPH PABHOMEPHOM JIBIKCHHHM Tella IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

10.Ompenencare pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11.V3ydenune 3aKk0oHA COXPAHEHHUS SHEPTUH.

©oN

Pa3nen 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe naBmxeHue. OCHOBHbIE XapaKTEPUCTUKHM KoJI€OaHM: IEpHOJl, YacToTa,
aMImTyna. MareMarMdeckuil W NPYKHHHBIM  MasaTHUKW. [IpeBpamieHue »sHeprum Ipu
Ko1e0aTeIbHOM IBUKEHUH.

3aryxatomue Kojebanus. BwuiHyx)aeHHbIE KojeOanus. Pe3onanc. MexaHWYeckrue BOJHBI.
CaolicTBa MexaHn4ecKuX BoJH. [Ipo/ioyibHbIE U MTOnepeyHble BOJIHBL. J[J1MHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicoTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U ylbTpa3BYK.

Hemoncmpayuu.

Habmroienue xonebanuii Ten noja AeHCTBUEM CHUIIBI TSKECTH U CUIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnronenue BeIHYKIEHHBIX KoJIe0aHU U Pe30HAHCA.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

JIaﬁopamopubw pabomot u onvimel.

1. Ompenenenue 4acTOThI U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHne 9YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

oA wWNE



3. HccnenoBanue 3aBUCMMOCTH TEpHOAA KOJ€OaHWN MOABELICHHOTO K HUTH TIpy3a OT
JUIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Tepuoja KOJIOAHHWH MPYKMHHOTO MAasTHHUKA OT MacChl

rpysa.
5. TIpoBepka HE3aBHCUMOCTH TMepHOa KoieOaHUi rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOa KOIeOaHUH MPYKMHHOTO MasTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHHs] CBOOOIHOTO MaJICHHUS.

Paznen 10. DiieKTPOMArHUTHOE M0JIe U 3J1eKTPOMArHUTHbIE BOJIHBI.
DNEKTPOMarHuTHOE 1oJ€e. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH.
[IIkana 3;1eKTpOMarHUTHBIX BOJIH. VICII0/Ib30BaHNE AJIEKTPOMArHUTHBIX BOJIH /111 COTOBOW CBA3H.
DnexkTpoMarHuTHas npupoja csera. CKkopocTh cBeTa. BoinHOBbIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamopnusie padbomot u onvimol.
1. W3yyeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIIBHOIO TenedoHa.
Pa3nes 11. CBeToBble siBJICHUS.
JlyueBag wmopnenb cBera. Mcrounuku cBera. [IpsiMonnHENHHOE pacnpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH oTpakeHUs CBETA.
[Tpenomnenue cBera. 3akoH mperaoMieHHUs cBeTa. [lolHOEe BHYTpeHHEE OTpakeHUE CBETa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox mydelt B muH3e. Ontudeckas cuctema gotoanmnapara, MUKPOCKOIIA B TEJIECKOTIA.
I'ma3 kak ontuyeckast cucteMa. biaM30pyKkoCTh U TallbHO30PKOCTb.
Paznoxenue Oenoro csera B cuekTp. OnbiTel HetoToHa. CliOkKEHHE CIIEKTPaIbHBIX I[BETOB.
Hucnepcus cera.
Hemoncmpayuu.
[IpamonnHENHOE pacCIpOCTPAaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTH4eckuii CBETOBO/I.
Xon tydeit B coOuparoliei JTuH3e.
Xox Jydeil B paccenBarolleH JIMH3E.
[Tonryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. Ilpunnun geiictBus poroarnmnapara, MUKPOCKOIIA U TEJIECKONA.
10.Mogens riasa.
11.Paznoxxenue 0emoro cBeTa B CIEKTP.
12.Tlony4enune 0enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. UccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yIjla Ma/ieHusl.
2. HzydeHue xapakTepUCTHK H300paKeHUs TIpeIMETa B IIIOCKOM 3epKaie.
3. HccnenoBanue 3aBHCHMOCTH yIila MPEIOMJICHHSI CBETOBOTO Jiyda OT YrJia TaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yenue n300pakeHHiA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei JINH3HI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnpIThl MO BOCHPUATUIO IIBETa NPEIMETOB NpPU HMX HAONIOJEHHWU Yepe3 IBETOBBIE
(GUIBTPBIL.
Pazgen 12. KBanToBbIe siBJICHHS.

CoNoOGOhWNE
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OmnbiTel Pezepdopna u miaanerapnas mozens aroma. Mojaens atoma bopa. HMcmyckanue u
norsiouieHre ceera atoMoM. KBaHThl. JInHelHyaTble CIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas ™ogens aromHoro sapa. HM3zorombel. PanumoaktuBHble mnpeBpaiieHusd. llepuon
[0JIypacnaia aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsiIOBOIO M MAacCOBOTO YMCEI. DHEPrusl CBA3U
aTOMHBIX sfep. CBsi3p Macchl U 3Hepruu. Peaknuu cuHTe3a u aeneHus suep. cTouHuku sHEpruu
Connua u 3B€3.

SInepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YEHUN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CrieKTphl pa3aMyuHbIX I'a30B.

CnexTp Bojaopo/a.

Habumonenue tpeko B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U IPOAYKTOB.

Jlaﬁopamopuble pabdomot u onvimol.

1. HalumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYYECHHUS.

2. HccnenmoBaHne TPEKOB: HW3MEPEHHUE OHHEPIMU YAaCTUIBI IO TOPMO3HOMY WyTH (TIO

¢dororpadusm).

3. Hsmepenune paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTEIEHO-0000IIAOIMINK MOy Ih MPEAHA3HAYCH JIJISI CHCTEMAaTH3allud B 0000IeHus
IPEIMETHOTO COJEPKAHUS U OIBITA JEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
(Gu3MKKU, a TaKKe JJs MOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY MO (pusmke s
oOyuaromuxcsi, BBIOpaBIIUX 3TOT y4€OHBIN IPEIMET.

[Tpy u3yyeHUn AAHHOTO MOJYJI PEAIU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUABI JAESITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00€CIIeUnBACTCS JOCTUKEHHUE MPEAMETHBIX U METANPEAMETHBIX INIAHUPYEMBIX
pe3yabTaToB 00yueHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHass I'PaMOTHOCTh: OCBOCHHE HAy4YHBIX
METOJIOB MCCIIE€JOBAaHUS SBJIEHUN TNPUPOJABl W TEXHUKH, OBJIAJECHUE YMEHUSMHU OOBSACHATH
(duznyeckue BICHUS, IPUMEHSS OJyYeHHbIE 3HAHUSI, PEeIllaTh 3a]a4ul, B TOM UMCJI€ KaueCTBEHHbIE
U DKCIIEPUMEHTAJIbHbIE.

[IpyHIMIIATBEHO AESATENBHOCTHBIA XapaKTEp JAHHOIO pas3fesia pealu3yercs 3a CYET TOro,
4yTO 00y4aroluecs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HaHUM pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUECKHUE SBICHUS B
OKpYKarolllel MPUPOo/ie U OBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAay4YHbIE METOJbl MCCIIEOBAHUS (PU3NYECKUX SIBJICHUI, B TOM 4YHCIE s
MPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HanOoJjiee BaXXHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, NPAKTUUECKOI0 HUCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB SHEPIrUU Ha OCHOBE 3aKOHa
IpEeBpaICHUS u COXpaHEHHUsI BCEX U3BECTHBIX BU/JIOB SHEPIHH.

ogkhwnpE

MVMIAHUPYEMBIE PE3YJbTATHBI OCBOEHHUSI ITPOT'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
W3ydeHue pu3nKku Ha ypOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHuUsl HANPABJICHO Ha JIOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTATOB.
B pesynmbrare w3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO 0O0mIeTo 0Opa3oBaHUs ¥y
obyyaromierocs OyayT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YaCTH:
e 1) IAaTPHOTHYECKOIr0 BOCIIUTAHUSA:
® - TIPOSIBIIEHHE HMHTEpeca K MCTOPHUH M COBPEMEHHOMY COCTOSHHIO POCCHIMCKOHN (H3UUECKOM
HAYKH;
- IEHHOCTHOE OTHOIIICHUE K IOCTHKECHUSIM POCCUHCKUX YUEHBIX-(PH3HKOB;
2) rpaskaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



® - TOTOBHOCTh K aKTHBHOMY YyYacTHIO B OOCYXIEHUHU OOIICCTBEHHO 3HAYUMBIX U ITHUECKUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;
- OCO3HAHKME BaXXHOCTU MOPAIbHO-3TUYECKUX ITPUHIIUIIOB B JACSITEIIBHOCTU YUEHOTO;
3) 3cTeTHYEeCKOro BOCIUTAHMSI:
- BOCHPHUATHE SCTETHYECKUX KauecTB (pu3mueckol HayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOoCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:
- OCO3HAHHME IICHHOCTH (PH3UYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIOLICH KYJIbTYPBI;
- pa3BUTHE HAYYHOU JTFOO03HATETLHOCTH, HHTEPECA K HCCIIEA0BATEIBCKOM IEATEIPHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbS M IMOLMOHAJIBHOIO 0J1ar0NMOJTyYHA:
- OCO3HAHUE IIEHHOCTH 0e30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
B2XHOCTHU TMPaBWJI OE30MAaCHOTO MOBEICHUS Ha TPAHCIOPTE, HA JIOPOTax, C NEKTPUUCCKUM U
TEIUIOBBIM 00OPYIOBAaHHEM B JOMAITHUX YCIIOBUSX;

e - chOpMUPOBAHHOCTHh HABBIKA PEIICKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO JKe
MpaBa y IPyroro 4eJIOBeKa;
6) TPY10BOr0 BOCIIUTAHUA:
- aKTMBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3ajad (B paMKax CEMbH, 00pa3oBaTeIbHOU
OpraHu3alyu, Topojia, Kpas) TEXHOJIOTHUYECKOW M COIIMAIbHOW HAMPABIEHHOCTH, TPEOYIOIIUX B
TOM YHCIIe U (PU3HYSCKUX 3HAHUI;
- HHTEPEC K MPAKTUICCKOMY H3yUdeHUIO Tpodeccuii, CBI3aHHBIX C PU3UKOMH;
7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:
- OpHEHTalus Ha MpUMEHEeHHWE (UUYECKUX 3HAHUM [JIs1 pEIICHHs 3a7ad B 00JacTu
OKpY’KaloIlel Cpe/ibl, MUIAHUPOBAHUS TIOCTYIIKOB M OIICHKHU MX BO3MOXKHBIX MOCJIECICTBUM ISt
OKpY>Karollel Cpeibl;
- OCO3HaHHE II100aJTHLHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTel WX pelIeHNS;
8) ajanTannu K U3MEHSIOIIUMCS YCJIOBUSAM CONMAILHON U MPUPOIHOI cpeabl:
- TOTPEOHOCTh BO B3aWMOJICHCTBUY TIPU BBITOJIHEHUN HCCIICIOBAHUN M IPOSKTOB (pr3ndecKon
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;
- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUECKYIO A TETHbHOCTD;
- TOTpeOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHU, B TOM YHCIIe (OPMYIHPOBATH HJIEH, TIOHATHUS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;
- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH,
- INIAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUU HOBBIX (DU3UUECKUX 3HAHUI;
- CTpeMJICHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBS3H MPUPOJBI, OOIIECTBA U IKOHOMHUKHU, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

® - OIICHKAa CBOMX JCHCTBUH C Yy4€TOM BIMSHHUS Ha OKPYKAIOIIYI0 CpEeay, BO3MOXKHBIX
r100aJTbHBIX TTOCTIECTBHI.

METANPEIMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHHs mporpamMMsbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyuaromierocss OyayT chOpMHPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
IMMO3HAaBAaTCJIbHBIC YHUBCPCAJIbHBIC yqe6HLIe JleﬁCTBI/IH, KOMMYHUKATUBHBIC YHWBCPCAJIBHEBIC
yueOHbIe AeMCTBUS, PETyISITUBHbIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUSI.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
Ba3oBble JJornueckue aeiicTBuA:
® BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKNA OOBEKTOB (SIBICHHH ),
e YCTaHaBJIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(UKAIMKI, OCHOBAHUS JJisi 000OIICHUS 1
CpaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B paccMaTpHBaeMbIX (akTax, MaHHBIX U
HAOIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;



BbIABJIATE TPUYHUHHO-CICIACTBCHHLIC CBA3U IHPpU H3YUCHUU (1)I/I3I/I‘-ICCKI/IX SIBJICHUM U
nmponeccoB, ACIAaTb BbIBOABI C HCIIOJIB30BAHUCM ACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMOSaKJIIOquI/Iﬁ, BBIABHUT'AaTh IT'KMIIOTE3bI O B3AUMOCBA3AX (I)I/I3I/I‘-IGCKI/IX BCJINMYMH,
CaMOCTOSITENIFHO BBIOMpATh Croco0 perieHust yueOHoH (usnyeckoil 3amaun (CpaBHEHUE
HECKOJIbKAX BApUAaHTOB pEIlCHHs, BbIOOp Hamboiee MOAXOMIAIIEro ¢  yd4&Tom
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKue eiCTBHUA.

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

IPOBOJIUTH MO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBINA (PU3HUECKUit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHHE (PU3NUECKOTO SIBICHUS;

OLICHMBATh HAa TMPHUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIHIO, MOJYYECHHYIO B XOJ€
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIbITA, UCCIICJOBAHMSI;

IPOTHO3UPOBATh BO3MOXKHOE JajibHEMIee pa3BUTHE (DU3MYECKHX IPOIECCOB, a TAKKe
BBIIBUTaTh IPEINOJ0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IPUMEHSTh pPa3IMYHble METOAbl, MHCTPYMEHThl M 3ampochl IpPHU IIOUCKE U OTOOpe
UH(OPMALIMY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHO! (PU3NYeCKO 3a1aun;
aHAJTM3UPOBaTh, CHCTEMATU3UPOBATh W HWHTEPHPETHPOBATH HH(MOPMAIMIO PA3TUUHBIX
BUOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO (OpMYy MpencTaBieHHs WHPOPMAIMUA |
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyl HECIOXHBIMU CXEMaMH, JuarpaMMaMH, HHOUN
rpaduKoil ¥ NX KOMOMHAIIUSAMHU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC y‘-leﬁl—[l)le aelcTBUA:

B X0/1¢ 00CYX/IeHUS y4eOHOT0 MaTepraia, pe3yIbTaToB Jab0paTOPHBIX PadOT M MPOEKTOB
3aJaBaTh BOMPOCHI TI0 CYIIECTBY OOCYKIa€MO TEMBI M BBICKA3bIBAaTh WJCH, HAIICIICHHBIC
Ha pelIeHre 3aJauu 1 MoiepKaHue 01aroxKenaTeIbHOCTH OOIIeHHS;

COMOCTABJISAITh CBOM CYXJAEGHUS C CYXKICHMSIMH JIpYIMX YYaCTHUKOB JMAJIora,
0OHapyXHUBaTh pa3IMn4yKie U CXOJCTBO MO3UIUII;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCBMEHHBIX TEKCTAX;

nyOIMYHO  TMPEACTaBIATh  Pe3yabTaThl  BBIIOJHEHHOIO  (PU3MYECKOro  OmbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh W WCIOJIH30BATh MPEUMYIIECTBA KOMAHTHONW U MHIUBUAYAILHOU PaOOTHI MPH
pelIeHNH KOHKPETHON (pr3nuecKoil mpoOIemsl;

OPUHUMATh LEJIM COBMECTHOW JESTENIbHOCTH, OpPraHU30BBIBATH JEHCTBUS 1O €€
JOCTHKEHUIO: paclpeAesiTh POjd, OO0CYXAaTh IMPOLECCHl M Pe3yabTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

BBIMOJHATh CBOIO 4YacTh pPabOTHI, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMHA KOMaH/IbI;

OILICHMBATh KaueCTBO CBOETO BKJa/a B OOIIMN MPOJYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIMX AJI pelIeHUs
buznyecKuX 3HAHMIA;

OPUEHTUPOBAThCS B PA3IUYHBIX MOJAXO0JAX MPHUHATHS pelleHud (MHIUBUAYaIbHOE,
IPUHITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUH IPyIIoi);

CaMOCTOSITENIbHO COCTABJIATh QITOPUTM pelieHus] (U3MYecKoM 3aJayu WM IUIaHa
UCCIICIOBAaHUS € YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEIICHHUI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.



CﬂMOKOHTpOJIb, AMOLMOHAIbHBINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYallUd U MpeasaraTh IiaH €€ n3MEeHEHMS,

OOBSICHATH MPUYMHBI JOCTHKEHHUS (HEJOCTHXKEHUS) PE3yNbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIOJIHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUST WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHSIM;

CTaBUTH Ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa MM JUCKYCCHH Ha Hay4YHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOro;

NpU3HaBaTh CBOE NPaBO HA OIIMOKY MpH pemeHuH (PU3MUECKUX 3agad WIH B
YTBEP)KICHHUSIX HAa HAyYHbBIE TEMBI M TAKOE K€ MPaBo JAPYTroro.

INPEJIMETHBIE PE3YJIBTATbBI
K xonmy oOydenuss B 7 KJjacce MpEeIMETHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

UCTIONB30BaTh  TOHATHS: (U3NYECKHE W XHMHUYECKHE SIBJICHHSA, HaOIro/eHue,
OKCIEPUMEHT, MOJEJb, THIIOTE3a, €AWHUIBI (U3MUYECKUX BEIWYHH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMSI BewlecTBa (TBEpPIOE, KUIKOE, ra3000pa3HOE), MEXaHHUYECKOe
JIBUXKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPAMOJIMHEWHOE),  TpPaeKTOopusl,
paBHOJEHCTBYIOmMAs: cwia, nedopmanus (ympyras, IUlacTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

pa3nuyarh siBieHUS (TUQQy3us, TEIIOBOE ABIKEHHE YACTHIl BEUIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE MABW)KCHME, WHEPIMs, B3aUMOJACHCTBHE TeJ, PAaBHOBECHE
TBEPABIX TEJl C 3aKPEIJIEHHONW OCBhIO BpAICHHUs, Neperaya JaBlIeHUs: TBEPABIMU TEIaMHU,
KUAKOCTAMM M Tra3aMu, aTMoc(epHOe JaBlIEHUE, I[IJJaBaHUE Tel, [peBpalleHus
MEXAHUYECKOM 3HEPIuM) MO OMUCAHUIO UX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NMPOSBICHUE M3YYEHHBIX (PU3MUYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcie (U3NYEecKHe SBJICHHUS B MPUPOJE: NPUMEPHl JABIKEHUS C Pa3InYHBIMU
CKOPOCTSIMU B )KMBOW U HEKUBOM MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIIUSIHUE aTMOC(EpPHOro NaBjeHUS Ha KUBOM OpraHu3M, IUIaBaHUE pbIO, pblYard B TeJe
YyelioBeKa, MpPH 3TOM I[E€PEBOJUTH MPAKTUUYECKYI0 3aJadyy B Yy4eOHYIO, BBIICNATH
CYILIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUYECKUX SBJICHUM;

ONMCHIBATh M3YYEHHbIE CBOWCTBA Tel M (U3WYECKUE SIBJICHUS, HCIOIb3ysd (PU3NUYECKUE
BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBAa, BPEMs, IyTh, CKOPOCTb, CpPEIHSS
CKOPOCTh, CHJIa YIIPYTrOCTH, CUJa TSKECTH, BEC TeJla, CUJIa TPEHUS, JaBieHHue (TBEPIOTO
Tena, )KUJIKOCTH, Ta3a), BRITAJKUBAIOIIAs CHJIa, MEXaHUYecKasi paboTa, MOIIHOCTb, TJIEYO
CHJIBI, MOMEHT CHJIbI, KOA(()UIIMEHT MOJE3HOr0 NEHCTBUS MEXaHU3MOB, KUHETUYECKas U
NOTEHLMaJIbHAsl SHEPrus), NP ONUCAHUM MPABWIBHO TPAKTOBAaThb (PU3MUECKUN CMBICIT
UCIIOJIb3YEMBIX BEIMYMH, UX 0003HAUYEHUS U €IUHUIBI (PU3NUYECKUX BEIUYHMH, HAXOIUTh
(GopMyIibl, CBA3BIBAIOIIME AAHHYIO (U3MUECKYI0 BEIMUYMHY C JAPYTMMHU BEIMYHMHAMU,
CTPOUTH IpapMKy N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOICTBA Tel, GU3NYECKUE SBICHUS M MPOIECCHI, UCIOIb3Ys MpaBuia
CIIOKeHUs cui (BIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena,
MIPaBUJIO paBHOBECHs pbluara (0JI0Ka), «30J10TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHUS
MEXaHUYECKON JHEepruu, MpH OSTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUYECKOE BhIPAKEHHE;

OO0BACHATH (PU3NUECKHE SBJICHUS, TPOLECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil TPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISABISTh NMPUYMHHO-CIIECTBEHHbBIE
CBSI3HM, CTPOUTH OOBACHEHHE U3 1—2 JOrMYeCKHX IIaroB ¢ OMopod Ha 1—2 M3ydeHHBIX
CBOICTBa (pU3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;



pematb pacy€THhle 3a7a4u B 1—2 EHCTBHSA, HCIONB3Ys 3aKOHBI M (HOPMYIIH,
CBSI3bIBaIOIIME (PU3MUECKUE BEITMUMHBL: HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4M 3aIUCBHIBATh
KpaTKoe YCIIOBHE, MOJCTaBIATh (DU3UYECKHE BEIWYMHBI B (OPMYJIBI M MPOBOIUTH
pacy€Tbl, HAXOUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIE JUIS PEIICHUS 3a]a4, OLICHUBATh
PEATMCTUYHOCTD MOTYYCHHOHN (pU3nUecKol BEINYHUHBI,

pacrio3HaBarthb MpooOJIeMbl, KOTOPHIE MOYKHO PELIUTH MPU OMOIIU (PH3UUYECKUX METOJIOB, B
ONMCAHUU MCCIEAOBAHUSA BBIIEIATH IPOBEPAEMOE  IPENAINONIOKEHUE (TUIIOTE3Y),
pa3nuyaTth U HMHTEPIPETUPOBATH IOJYYEHHBIH pPE3y/lbTaT, HaXOIUTh OMIMOKH B XOJIe
OIbITA, JIEJATh BBIBOJIBI I10 €70 PE3yJIbTaTaM;

IPOBOJUTH ONBITHI IO HAOIIOCHUIO (PU3MUECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB TEN:
dopMynupoBaTh  MpoOBEpsieMble  MPEANOJOKEHHs,  coOUpaTh  YCTaHOBKY U3
NPEI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITIOJIHAT TPSIMBIE U3MEPEHUS] PACcCTOSHHUS, BPEMEHH, MAacChl Tena, 00b&éMa, CHIIBI U
TEMIIEpaTypbl C WCIOJIb30BAHUEM AaHAIOTOBBIX M IU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
NPOBOJUTH HCCJIEIOBAHUE 3aBHCUMOCTH OJHOW (DM3MYECKON BEIMUYMHBI OT JIPYTOM C
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTH IIyTM PAaBHOMEPHO JBHUKYLIETOCS
Tela OT BPEMEHM JBM)KEHHUS Teja, CUJIbl TPEHHUS CKOJIBKEHHUS OT Beca Telsla, KayecTBa
00pabOTKM TOBEPXHOCTEH Ted M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAIH
CONPUKOCHOBEHMSI TEJl, CUJIbl YHPYIOCTU OT YAJMHEHUS IPYXKUHBI, BBITAJIKUBAIOLIECH
CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJa ¥ OT IIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTHU T€Ja, OT INIyOMHBI, Ha KOTOPYIO NOTPYKEHO TEJIO, YCIOBUH IJIaBaHUS Tell,
YCIIOBUM paBHOBECHsI pblyara M OJIOKOB), y4yacTBOBaTb B IUIAHHPOBAHUU Y4EOHOTO
UCCJIEIOBaHMsI, COOMPATh YCTAaHOBKY M BBINOJIHATh U3MEPEHUSI, CIEAYS IPEII0KECHHOMY
iany, (UKCUPOBATh PE3yJIbTATHI IMOJYYEHHONW 3aBUCHUMOCTH (PU3MUYECKUX BEIWYMH B
BUJE TPEUVIOKEHHbIX Tabnull © rpadukoB, JenaTh BBIBOJABI IO pe3yJbTaTam
UCCIIEJIOBAHMUS,

NPOBOJUTh KOCBEHHBIE M3MEpPEHHS (PHU3MUECKUX BEJIWYHMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPAOrO Teja, Ccujla TPEHUS CKOJIbKEHHS, JaBJIEHUE BO3]yXa,
BBITAJIKUBAIOIIAsl CHJIA, IEHCTBYIONIAs Ha MOTPYKEHHOE B JKUJKOCTH TENO, KO3 HUIIUEHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXaHU3MOB), CII€Ays MPEJIOKEHHOW MHCTPYKIUU: MPU
BBIMIOJTHEHUM H3MEpPEHUN COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYHUCIATH
3HAYCHHE NCKOMOM BEINYHMHEL,

coOnrofarh TMpaBuia TEXHUKM Oe€30MacHOCTH IMpu padbore ¢ JabopaTopHBIM
000pyI0BaHNEM;

yKa3bIBaTh NPUHIIMIIBI AEWCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, cOOOIIaroIMecs CoCybl, OapoOMeTp, pblyar, MOJBUKHBIA U HEMOBUKHBIN
0JI0K, HAKJIOHHAs TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMopoi Ha WX omucaHus (B TOM YHCIE: MOAMIMITHUKH, YCTPOICTBO BOJONPOBOJIA,
TUIPABIMYECKUM TIpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcoc, apeoMeTp),
UCIIONIb3YSl 3HAHMSI O CBOWCTBAaxX (PM3MUECKUX SIBJIEHUN W HEOOXOIMMBIE (PU3NYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MpUMEpbl (HaXoAWTh HWHGOPMALMIO O TpUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HU M oOecreueHus
0e30MacHOCTH TNpu OOpalleHHd ¢ MNpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUs 3JI0POBbSl M COOTIOACHHSI HOPM SKOJIOTHYECKOTO MOBEIECHUS B OKpY Karolei
cpene;

OCYIIECTBIISAITh OTOOpP HCTOYHUKOB HHpopMmanuu B VIHTepHETe B COOTBETCTBHH C
3aJJaHHBIM NTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOUINXCS 3HAHUU M MYTEM CPaBHEHMS
pa3IMYHbIX MCTOYHMKOB BBIIEIATh MH(OpMaILNIO, KOTOpas SBISETCS MPOTHUBOPEUYUBOMN
WJTH MOKET OBITh HEIOCTOBEPHOM;



UCIIOJIb30BaTh TPU BBIMOJHEHUM Y4YeOHBIX 3aJaHUN HAy4YHO-TIOMYJISIPHYIO JUTEpaTypy
¢u3MUecKoro cojep:KaHus, CIpaBOYHbIE MaTepUAIIbI, peCypchl ceTu VMHTepHeT, BlaieTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMU W3 OIHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpAaTKHE MHCbMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMAIMK (PU3HMUYECKOTO COAEPKaHUS, B TOM YHUCIE MyOJIMYHO JenaTh
KpaTKhe COOOLICHHS O pe3yibTaTaX NPOEKTOB WM YYeOHBIX HCCIIEAOBAaHUM, MPU 3TOM
IrPaMOTHO  HWCHOJB30BATh  W3YYCHHBI TMOHATUHWHBIA  ammapar Kypca  (U3UKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUECH;

IIPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pPACIpEAENsATh O0S3aHHOCTU B
IpyHIe B COOTBETCTBUM C IOCTABJIEHHBIMU 33Ja4yaMU, CJIEIUTh 3a BBIIIOJHEHUEM IUIaHA
JNEICTBUI, aJeKBAaTHO OLIEHMBATb COOCTBEHHBIM BKJIAaJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJAECUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K xonmy oOydenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

UCIIOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMIKEHHE aTOMOB U
MOJIEKYJI, arperaTtHpleé COCTOSHUSI BEIECTBAa, KPUCTAUIMYECKHEe U aMop(dHBIC Tea,
HACBILICHHBI M HEHACBHIIIEHHBIN Hap, BJIaXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprusi, TEIUIOBOW JBUTaTElb, JIEMEHTAPHBIN SJIEKTPUYECKUMN 3apsll, SJICKTPUUYECKOE
110JI€, IPOBOJIHUKU U AUAJIEKTPUKH, TIOCTOSHHBIN AIEKTPUUYECKUIN TOK, MArHUTHOE TIOJIE;
pasznuyath sBIEHUS (TEIJIOBOE paclIMpeHHe M cXaTue, TeIvlonepenadya, TeIIoBOe
paBHOBECHE, CMaUYMBaHUE, KAUJUISIPHbIE SIBJICHUS, UCITapEHHE, KOHIEHCAIl|s, TIaBJICHUE,
KpucTaJIM3anusi  (OTBEpJAEBAaHUE), KUIIEHUE, Temonepeaadya (TEIIONpPOBOAHOCTD,
KOHBEKLIMSI, M3IY4YeHME), DJICKTpU3aluusi TeJl, B3aUMOJEHCTBHE 3apsiioB, JEHCTBUS
AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MAarHUTOB, JIEHCTBUE
MarHUTHOT'O TOJIS HAa MPOBOJAHUK C TOKOM, 3JEKTPOMAarHUTHas MHAYKLHSA) IO OMHCAHUIO
UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOUINX JaHHOE (hU3NIECKOe
SBJICHUE;

pacro3HaBaTh NMPOSBICHUE W3YUYEHHBIX (PU3MUYECKUX SIBJICHUH B OKpYXKAIOIIEM MHUpE, B
TOM 4Hcie (U3NUECKUE SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KallUJUIIpHBIE
SBJIEHUS B MPUPOJIE, KPUCTAIIIBI B IpUpoie, u3nydeHnne CoiHila, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHETa, AJICKTPUYECKUE SIBJICHUS B
atMocepe, SJIEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHUTHOE TMojie 3eMiu, Jpeud
MOJIFOCOB, POJIb MarHUTHOTO TOJIS Ui KU3HU Ha 3emiie, MOJIAPHOE CUSHUE, NMPU 3TOM
NEPEeBOJUTh MPAKTUYECKYIO 337ady B Y4YeOHYIO, BBIAENSTH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKku) U3HUECKUX SIBICHUN;

ONMCHIBATh M3YYEHHbIE CBOWCTBA Tel M (U3WYECKUE SIBJICHUS, HCIOIb3ysd (PU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS DJHEPIusi, KOJMYECTBO TEIJIOTHI, Y/AeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, YyJAEJIbHAas TEIUIOTa IUIABJIEHUS, YJAENbHas  TeIIoTa
napooOpa3oBaHMs, ylelbHas TEIJIOTAa CrOpaHUsl TOIUIMBA, KOI(PQPHUIMEHT IOJE3HOTO
NENCTBUS TEMJOBOW MaIllMHBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3]lyXa, O3JEKTPUUECKUN
3apsl, CWiIa TOKA, JIEKTPUUYECKOE HAIpPSKEHHE, COMPOTUBIICHUE MTPOBOJHHUKA, YIEIbHOE
CONPOTHUBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTh 3JEKTPUUYECKOro TOKa), MpU OMHCAHUU
MPAaBWIBHO TPAKTOBaTh (PU3WYECKUN CMBICI HCIOJIb3YEMBIX BEIMYWH, 00O3HAuY€HUs U
eAUHULBI (U3NYECKUX BEJIIMYMH, HAXOIUTh (OPMYIIbI, CBS3bIBAIOLINE JIAHHYIO
Gu3NYEeCKyI0 BEIMYMHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpaQUKHd H3yYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3Yys OCHOBHbBIE
MOJIOKEHUSI  MOJIEKYJISPHO-KMHETUYECKOM TEOpHUH CTPOEHHUS BELIECTBa, IPUHIIHUII
CYTNEpHO3UINH ToJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma
JUISL yJacTKa Lemnu, 3akoH Jxoyns—JleHia, 3aKkoH COXpaHeHUs SHEPTUH, TIPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlIUCBHIBATH €0 MaTEMaTHUECKOE BhIPAXKEHUE;



OOBSICHATH (PU3UYECKHE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTyaluit
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUUYMHHOCIEICTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX LIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA
bu3nUecKux SBICHUH, (PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pematb pacy€THBIe 3aJa4yd B 2—3 JIEHCTBHSA, HCIONB3YSl 3aKOHBI M (HOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKUE BEITMUMHBL: HA OCHOBE aHAIM3a YCIOBHS 33Ja4d 3aIMCHIBAThH
KpaTKoe YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX JUIsl PEIHICHUs 3aJadd, BBIOMpAThH
3aKOHBI ¥ (hOopMyIIbl, HEOOXOUMBIE ISl €€ PELIeHHUs, POBOAUTH PACUETHI M CPABHUBATH
NOJy4eHHOE 3HaYeHHE (PU3NIECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBarb MpoOJIEMbI, KOTOPbIE MOXHO PEHIMTh IPU MOMOIM (PU3HUECKUX METOMOB,
UCIIOJIb3YSl ONMCAHWE UCCIIEJOBAHMS, BBIIEIATH IPOBEPSAEMOE  IPEIIOJIOKEHNUE,
OLICHMBATh [IPaBUIIBHOCTh MOPSAKA IPOBEACHUS UCCIIEI0BAHUS, J1€1aTh BbIBOJIBI;
IPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3HUECKUX SIBICHUH WU (PU3NYECKUX CBOMCTB TEI
(KanwIIsipHbIE SIBJIEHMSI, 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro o0bEMa, TeMIepaTypsl,
CKOPOCTH IIpOLIECCa OCTBIBAHMS M HArPEBaHMs MPU H3IYYEHUH OT LIBETA M3JIydarollen
(moryomaroieii) HOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJABI OT TEMIIEPATYPhl KUJIKOCTH U
wionaan €€ IOBEPXHOCTH, JJIEKTpU3alUsg Tel M B3aUMOACUCTBHUE DJIEKTPUUYECKHUX
3apsA0B, B3aUMOJEHCTBUE IOCTOSIHHBIX MAarHUTOB, BU3yaJlM3allUsl MarHUTHBIX IOJIEH
MIOCTOSIHHBIX MarHUTOB, J€WCTBUS MAarHUTHOTO I0JI1 Ha MPOBOJAHHUK C TOKOM, CBOMCTBA
DIIEKTPOMArHUTa, CBOWCTBA DJIEKTPOJABUTATENsSl IOCTOSHHOTO TOKa): (OPMYIHPOBATH
IPOBEPsIEMbIE MPEOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHMUS,
OINMCHIBATh X0/ ONbITAa U POPMYIUPOBATH BHIBOIBL;

BBIMOJHATh NPSMbIE U3MEPEHHUS TEMIEpPaTypbl, OTHOCHUTEIbHOM BJIAKHOCTH BO3]yXa,
CHIIBI TOKAa, HANpSOKCHUS C HCIOJIb30BAHWEM aAHAJIOTOBBIX TNPHOOPOB W JaTYMKOB
(¢u3NYECKUX BEJIUYMH, CpPAaBHUBAThb pE3ylbTaTbl M3MEPEHUN C Y4ETOM 3aJlaHHOU
a0COIIOTHON MOTPEIIHOCTH;

NPOBOJUTH HCCJIEIOBAHWE 3aBHCHMOCTH OJHOW (DU3MYECKOW BEIMYUHBI OT JPYTO#l C
MCIIOJIb30BaHUEM TNPSAMBIX U3MEPEHUN (3aBUCUMOCTh COIIPOTUBIIEHUSI IPOBOJHUKA OT €ro
JUIMHBI, IUJIOLAAM IONEPEYHOI0 CEYEHUS U YACIBbHOIO COINPOTUBIEHHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAaHUE IOCIIEJOBATEILHOTO W MAapajuIeIbHOTO0 COEIMHEHUN IPOBOJHUKOB):
IUTAHUPOBATh HCCIIEJJOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATh W3MEPEHUs, Clenys
NpEJIOKEHHOMY IJ1aHy, (UKCUpPOBaTh Pe3yJabTaThl MOJYyYEHHOW 3aBHCHUMOCTH B BHJIE
TabJIML ¥ TpapuKOB, JAeTaTh BHIBOABI IO PE3yJbTaTaM UCCIIEI0BAHUS;

IIPOBOAMTH KOCBEHHbIE M3MEpeHUs (u3nueckux BeauuuH (yIelbHas TEeII0EMKOCTh
BEIIECTBA, COMPOTHUBIICHWE MPOBOAHMKA, pabOTa M MOUIHOCTH AJIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh ~ M3MEPEHHUs, CcOoOMpaTh AKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIeays
IPEJI0KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAUEHNE BEIHUNHBI,

coOnrofarh TMpaBWia TEXHUKM Oe€30MacHOCTH IMpu padore ¢ JabopaTopHBIM
000pyI0BaHNEM;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
C OIOPOH Ha UX ONHUCAHUS (B TOM YHCJE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETP, TapoBast
TypOuHa, amrepMerp, BOJIbTMETD, CUETUHK INEKTPUYECKOM SHEpPruy,
3JIEKTPOOCBETUTEbHBIE TMPUOOPBI, HArpeBaTEIbHBIE AIIEKTPONPUOOPHI  (IIPUMEPHI),
JNEKTPUYECKUE TPEJOXPAHUTENH, JJIEKTPOMArHUT, DJIEKTPOJBUTATENb IMOCTOSIHHOTO
TOKa), WCIOJB3ysl 3HAHWS O CBOWCTBaX (DU3WYECKUX SBICHUA U HEOOXOIUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENIbHbIE MPUOOPHI 110 CXEMaM
U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATENb BHYTPEHHErO0 CropaHusi, JJIEKTPOCKOIN, peocTar), COCTaBIATh CXEMbI
AIIEKTPUYECKHUX LETeH ¢ MociieJoBaTeIbHBIM U MapajljieIbHbIM COEIMHEHUEM 3JIEMEHTOB,
paszinyasi ycJIoBHbIE 0003HAUEHHUSI SJIEMEHTOB 3JIEKTPUUECKUX LeTel;



NPUBOANUTH TNPUMEPHl  (HAXOAUTh HWHPOPMALMIO O TpUMEpax) MNPAKTUYECKOTIO
UCTIONIb30BaHUS (PU3MYECKHX 3HAHUH B TIOBCEAHEBHOM JKM3HM JJsi OOECreueHHs
0e30macHOCTH TMpH  oOpameHuH ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXpPaHEHHsI 3[J0POBbS M COOJIIOJICHHSI HOPM HKOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOLICH
cpene;

OCYILECTBIISATh NOUCK MH(pOpManmu (prusnyeckoro conaepxanus B MHTepHETe, HA OCHOBE
UMCIOIMXCA 3HAHUA M MYTEM CpPABHEHHS JOMOJHUTENIBHBIX WCTOYHHUKOB BBIACTATH
UHPOPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBOMN MIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh TPU BBIMOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIONYJIPHYIO JTUTEpaTypy
(¢u3nuUecKoro cojep)kaHus, CIpaBOYHbIE MaTepUAIIbI, pecypchl ceTu VMHTepHeT, BIaaeTh
npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMA W3 OIHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE IHCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHus, o0000mias
UHPOPMALIMIO M3 HECKOJbKUX HCTOYHUKOB (DU3MYECKOTO COAEp)KaHHs, B TOM YHCIC
NyOJIMYHO TPEACTABIATH PE3yIbTaThl IPOSKTHOW MM UCCIIE0BATENILCKOM IS TEbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBINA ammapaT Kypca (QHU3HUKH,
COIIPOBOKJATh BBICTYIJICHHE MIPE3CHTAIHCH;

Py BBIIOJHEHUH YYEOHBIX TPOCKTOB M HCCIECIOBAHUN (PU3MYECKUX IPOIECCOB
pacmpenensaTb OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C IIOCTABJICHHBIMH 3a/1a4aMH,
CJICZINTH 32 BBITIOJHEHUEM TIaHA JIEHCTBHI U KOPPEKTHPOBATH €T0, aIEKBaTHO OLICHUBATH
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMO/ICHCTBHE, POSIBIISS TOTOBHOCTH pa3pemiaTh KOH(QIUKTHIL.

K koHiy oOydenuss B 9 KJjacce IpeIMETHbIE pe3yJbTaThl HAa 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHATHS: CHUCTEMa OTc4y€ra, MarepuajbHas TOYKa, TPACKTOpUs,
OTHOCUTEIIEHOCTh MEXaHHYECKOTO IBWXKEHHS, Acopmarus (ymnpyras, IJIaCTHUSCKas),
TpPEHHE, LICHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LEHTP TAKECTH,
a0COIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOIO TEla, PaBHOBECHE, MEXAHUUYECKUE
KoJieOaHUsl M BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JJIEKTPOMATHUTHBIC BOJHBI, IIKAJa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAITbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U TIOTJIONIECHHUS, anb(a, 6eTa- 1 TaMMa-u3Ty4eHus, U30TOIbI, SJepHasi JHEPIreTHKa,
paznuuath SBJICHHS (pPAaBHOMEPHOE M HEPaBHOMEpPHOE MPSIMOJIIMHEMHOE JBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE, CBOOOJHOE MAaJCHHUE Tell, paBHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJIEUCTBUE TeJl, PEAKTUBHOE JIBUYKEHHE, KOJebaTeIbHOe
JIBIDKEHHE (3aTyXaloIUe M BBIHYKJIEHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JIBMKEHUE,
OTpakeHHE 3BYyKa, MPSIMOJIMHEWHOE paclpOCTPAHEHNE, OTPAKEHNE U MPEJIOMIIEHUE CBETA,
MIO0JIHOE BHYTPEHHEE OTpPa)kKeHUE CBETa, pa3jiokKeHHe Oeloro cBeTa B CIEKTP U CIOKEHUE
CIIEKTPAJTbHBIX  I[BETOB, JIUCIIEPCUS  CBETa, €CTECTBEHHAs  PaJMOAKTUBHOCTb,
BO3HHUKHOBEHUE JIMHEHMYATOr0 CHEKTpa H3IyYeHHs) 1O OMUCAHUI0O HX XapaKTEpPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBICHUE;
pacro3HaBaTh MPOSIBICHHE H3YYECHHBIX (DU3MYECKUX SIBIEHUN B OKpyKaromiem mupe (B
TOM uuciie (U3NUYECKHE SBJICHHUS B MPUPOJE: NMPUIMBHI U OTIWBBI, JIBIDKCHHE TIJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JBMIKEHUE KUBBIX OPTaHU3MOB, BOCIPHITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYEeCKHEe BOJHBI, IIyHaMH, 07XO, IIBeTa Tel,
ONTHUYECKHWE  SBJICHUS B  TNPUPOJE, OHOJOTUYECKOE  JICUCTBHE  BHUIAMMOTO,
yIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO MU3JTyUeHHUM, €CTECTBEHHBIN PaJlMOAKTHBHBIN (OH,
KOCMHUYECKHE JIy4H, DPAANOAKTUBHOE W3JIYYCHHE MPUPOTHBIX MHUHEPAIOB, JIEHCTBUE
PaIMOAKTUBHBIX MW3JyYCHWM Ha OpraHW3M 4YeJOBEKa), MPH OTOM TEPEBOIUTH
MPaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICTATH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBATh M3YYEHHBIC CBOMCTBA TeN W (PU3WUYECKHE SBJICHUSA, UCIOJIB3YS (pu3nueckue
BEITMYUHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
yCKOpEeHUe, IepeMelleHHe, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHIIa



TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHHs, BEC Tella, UMIYNIbC Teja, UMITYJIbC CHJIBI,
MeXaHu4eckass paboTa W MOIIHOCTb, MOTEHIMAlbHAs JHEPrus Teja, MOTHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, TOTCHLUHMAIbHAS SHEPrHsl CXKATOM MPYKUHBL, KUHETHYECKas
DHEPTHs, NOJHAs MEXaHWYeCKas SHEPrHs, MEePUOJa U YacToTa KoueOaHWi, ATMHA BOJHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIIEHUS CPEbl), IpU
ONMUCAaHUM TPABUIBHO TPAKTOBATh (DU3MUYECKUII CMBICT HCIOJIB3YEMbIX BEJIHYHUH,
0003HAuCHHsI M EJUHULBI (PU3MUECKUX BEITMYMH, HAXOIUTH (DOPMYJIBI, CBS3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH BEIHMUYMHAMH, CTPOUTH TPAPUKH M3YUEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHHUS M TPOIECCHI, MCIONB3YS 3aKOH
COXpaHEHMsI SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMS, NPUHLMUI CYNEPHO3ULUM CHI,
IPUHLMII OTHOCUTENbHOCTU ['anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa,
3aKOHbBI OTPAXKEHUS U IPEJIOMIICHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsI0BOr0 U MacCOBOI'O
YHCeN MPHU AJCPHBIX PEAKLUAX, TIPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBaTh €I0 MATEMAaTUYECKOE BBIPAKEHUE;

O0BSICHATH (PU3MYECKHE MPOLECCH] M CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYaIHi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CIICICTBCHHBIE CBS3H,
CTPOUTh OOBSICHEHHE W3 2—3 JIOTMUECKUX ILIaroB ¢ OMOpPOW Ha 2—3 M3y4EHHBIX CBOWCTBA
(bu3nUecKuX SBICHHUH, GPU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3aJauM (ONMUparoIIrecs Ha CUCTEMY U3 2—3 ypaBHEHUI), HCIONb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJa4d 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOMIME WJIM W30BITOYHBIE
JAHHbIe, BBIOMpATh 3aKOHBI M (OPMYIBI, HEOOXOAWMBIC JUISI PEUICHHS, MPOBOAUTH
pacu€Thl M OIIEHUBATh PEATUCTHYHOCTH MOJIyYEHHOTO 3HaUCHHS (PU3HUECKON BEIIMYHMHEI,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYXKHO PEUIMTH MPH MOMOIIN (PU3UIECKUX METOJIOB,
UCIOJNIb3YSl ONMCAHWE HCCIIEJOBAHMS, BBIIEIATH IPOBEPSAEMOE  IPEIIOJIOKEHUE,
OLICHUBATh IPaBWIBHOCTh THOpSAKAa IMPOBEACHUS HCCIEIOBAaHUS, Jie€JaThb BBIBOABDI,
MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUI U OIIBITOB;

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PH3UUECKUX SBICHUH WIN (PU3HMUECKUX CBOMCTB TEJ
(u3yueHne BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS SHEPruH, 3aBUCHMOCTb
nepuoaa KosiebaHuil Npy>KMHHOTO MasTHUKAa OT MAacchl Ipy3a U *KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTb OT aMIUIUTY[bl MajblX KoJeOaHUM, MPsMOJUHEHHOE pacnpoCTpaHEHUE
CBeTa, pa3joXKeHue 0enoro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300pakeHUs B INIOCKOM
3epKajie W CBOMCTB H300paKeHUsi NpenMera B coOuparoled JnMH3e, HaOIIoJeHUE
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3JIyUEHUS): CAMOCTOSITEILHO COOMPATh YCTaHOBKY
U3 M30BITOYHOTO Habopa 00OPYIOBAaHHUS, OINHUCHIBATH XOJ OMNbITAa U €ro Pe3yJbTaThl,
(bopMyIUPOBAThH BHIBOJIBI;

IPOBOAMTH TPU HEOOXOJMMOCTH CEpUI0 NPSIMBIX H3MEPEHUH, ONpenensis cpeaHee
3Haue€HUEe u3MepsieMON BeIMYMHBI ((POKYCHOE paccTosiHue CcoOuparome JUH3bI),
000CHOBBIBaTh BBIOOp CII0C00a M3MEpeHUs (M3MEPUTEIHLHOTO MTPHO0Pa);

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCHUMOCTEH (PHU3NYECKMX BEJIUYMH C HCIOJb30BAHUEM
NPSMBIX U3MEPEHUH (3aBHCUMOCTh MTYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM IBIKEHUH
0e3 HayaIbHOW CKOPOCTH, TEPHOJa KOJICOAHHI MAaTeMaTHYECKOTO MAasSTHUKA OT JIJTMHBI
HUTH, 3aBUCUMOCTHU yIJIa OTPaXCHHUsI CBETa OT YIJla MaJCHUS U yria MPeIoMJIEHHs OT
yria TajeHus): IUIaHUPOBAaTh MCCIEIOBAHHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE
TabJIUI ¥ TpauKOB, eaTh BHIBOJBI MO PE3yIbTaTaM MCCIIEI0BaHUS;

NPOBOJUTh KOCBEHHBIE W3MEpPEHHS (U3MYECKUX BEIWYHH (CpemHss CKOpPOCTh W
YCKOpEHHUe Teja MpH PaBHOYCKOPEHHOM [BUKEHHH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpPEeHUs CKOJIbXKEHHUs, MexaHuueckas pabora u
MOIIIHOCTb, YaCTOTa U MEPHUOJ KOJeOAHUNH MaTEeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB,
ONTHYECKasl CHJIa COOMparoIlel JIMH3bI, PaJIMOaKTUBHBIN (DOH): MIIaHUPOBATh U3MEpPEHUS,
coOuparh SKCIEPUMEHTAJIbHYIO YCTAHOBKY U  BBIIOJHATH HW3MEPEHHs, Clenys



NPEUIOKEHHOW MHCTPYKIMM, BBIYMCIATH 3HAUEHUE BEIMYMHBI W aHAJIU3UPOBATH
IIOJIy4EHHBIE PE3YIBTAThI C YUETOM 3aJaHHOU ITOTPELIHOCTH U3MEPEHU;

coOmoaTh MpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢ 1abOpaTOpPHBIM
000pyI0BaHUEM;

pas3nnyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (DU3MUYECKUX MOJIENel: MaTepuabHas TOUKa,
a0COIIOTHO TBEPAOE TEJO, TOUCUHBI UCTOYHUK CBETA, J1y4, TOHKAas JIMH3a, [IJIaHETapHas
MO/JIeJIb aTOMa, HYKJIOHHAsl MOJIEJIb AaTOMHOTO $]1pa;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YUYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOMNCTB
C OIIOPOM Ha UX ONMCAHMs (B TOM YMCIE: CIUIAOMETP, JATUYUKHU [10JIOKEHUS, PACCTOSIHUSA U
YCKOPEHHUsI, pakeTa, 9XOJOT, OYKH, MEepUCKOI, (OTOAImMapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O CBOMCTBax
¢u3nUecKkux SBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM H3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPHOOPOB M TEXHOJIOTHYECKUX MPOIECCOB IpPHU PEHICHUH Y4eOHO-
NPAaKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI Ul MOCTPOCHHS H300pakeHUIl B IJIOCKOM
3epKajie u coouparoei JIH3e;

OPUBOJIUTH HpUMEpbl (HaXoAWTh HHGOPMALMIO O NpUMepax) MPaKTHYECKOIO
UCTIONB30BaHUSl (DU3MYECKMX 3HAHWH B TIOBCEAHEBHOW JKM3HHM JJsI OOECTeUeHHS
0e30macHOCTH Npu OOpalleHHH ¢ MNpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHsI 3[J0POBbS M COOJIIOJICHHSI HOPM HKOJIOTHUECKOTO TIOBEJCHHUS B OKPY)KAIOIIEH
cpene;

OCYIIECTBIISITh MOWCK HWHpopManuu (Qusmyeckoro coxaepkanuss B MHTepHere,
CaMOCTOSITENIbHO  (OPMYIIHPYS TIOMCKOBBIM 3alpoc, HAXOAWTh IIYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TMOJYy4YeHHOW MHGOPMAIlMM HAa OCHOBE MMEIOIIMXCS 3HAHUA U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IPU BBINOJIHEHUU Y4YEOHBIX 3aJaHMI Hay4YHO-TIOMYJIAPHYIO JINTEpaTypy
(u3MYECKOro CoJlepKaHus, CIIpaBOYHbIE MaTepuabl, pecypchl cetu VHTepHeT, BIaJeTh
npuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus WHGOPMAIMM W3  OIHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpMAIUU U3
HECKOJIbKUX HMCTOYHHMKOB  (PU3UYECKOTO  COJEp)KaHUs, MYyOJUYHO TMPEACTaBIATh
pe3ynbTaThl MPOEKTHOW MIIM HCCIIENOBATENbCKON JESTENbHOCTH, NMPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh HM3YYEHHBIM TOHATHIHBIA amnmapaT H3ydyaeMoro pasjaena (QU3uMKd U
COMPOBOXKAATh BBICTYIUJICHHE IMpe3eHTalue ¢ Y4€ToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue
(undpossbie)
n/ | pa3sjgenoB H TeM Bce Kourpoasn | IIpakTnuec
o0pa3oBaTte/ibHbIE
I NporpamMmel ro ble padoThl | KHe padoThl
pecypcsl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY’KAOLIEr0 MUpa

Dusuka - HayKa o bubmuoreka [{OK
11 . 2 0 0 https://m.edsoo0.ru/7f4
16194
Dr3IICCKe bubmuoreka [{OK
12 2 0 1 https://m.edsoo.ru/7f4
BEJIMYNHEI

16194



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

EcrecTBeHHOHay4 bubnmoreka [JOK
1.3 | HBbIii MeTO 2 0 https://m.edsoo.ru/7f4
MTO3HAHMS 16194
Hroro no pazneny 6

Pasznea 2. [lepBoHayajibHbIE CBeIeHNsI 0 CTPOCHUM BellecTBa

Crpoene bubnunoreka LIOK
2.1 BemecTRa 1 0 https://m.edsoo.ru/7f4
16194
JBuxenue u bubnmoreka [JOK
2.2 | B3auMojeiicTBUEC 2 0 https://m.edsoo.ru/7f4
YaCTHI] BEIECTBA 16194
ArperaTtHblie bubnmnoreka [HOK
2.3 | cocrosiHUS 2 0 https://m.edsoo.ru/7f4
BEIIECTBA 16194
Hroro no pasneny 5

Paznen 3. /IBukeHne U B3aMMO/1

eiicTBHE TeJ

MexaHudeckoe bubimoreka [IOK
3.1 3 0 https://m.edsoo.ru/7f4
JIBHOKCHUE 6101
nepmis. Macca bu6nmorexa [IOK
3.2 o eTpr T’B ’ 4 0 https://m.edsoo.ru/7f4
o 16194
bu6nuoreka [JOK
3.3 | Cuna. Buasl cun 14 1 https://m.edsoo.ru/7f4
16194
Hroro no paszneny 21

Pasnen 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

JlaBneHue.
Ilepenaua
JNaBJICHUS bubnunorexa LIOK
4.1 TBEPABIMU 3 0 https://m.edsoo.ru/7f4
TEIaMHu, 16194
JKAJIKOCTSIMH M
razamu
bubnunorexa LIOK
4.2 Hasnete 5 0 https://m.edsoo.ru/7f4
JKHAJIKOCTH

16194



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

AT™mochepHOe bubnmoreka [JOK
™ H
4.3 aBHeHHep 6 0 0 https://m.edsoo.ru/7f4
§ 16194
[eiicTBue
KHUIKOCTH U Ta3a bu6mmorexa LIOK
44 Ha ior SKEHHOE 7 2 3 https://m.edsoo.ru/7f4
py 16194
B HUX T€JIO 10197
Hroro no paszueny 21
Pa3zneun 5. PaGora u MOIIHOCTB. DHEPrus
Pa6ora u bubnuorexa [JOK
51| ommocts 3 0 1 https://m.edsoo.ru/7f4
B 16194
ITnocTteie Bbubauoreka HOK
5.2 ngaHH:;MBI 5 0 1 https://m.edsoo.ru/7f4
16194
Mexaaniyecka. bu6nuorexa [IOK
XaHUYECKast
53 SHEpPrus 4 1 1 https://m.edsoo.ru/7f4
’ 16194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 6 A ”
YACOB I10
ITPOI'PAMME
8 KJIACC
e HaumenoBanu | KosuyecTBo yacos J1eKTPOHHbIE
= € pa3zeyioB U (uudposbie)
n/ Bcer | Konrpouasn | IIpakruuec
TeEM o0pa3oBaTejibHbIE
n 0 ble padoThI KHe padoThl
NPOrpamMMbl pecypesr
Pasznea 1. TemyioBbie sIBJIEHUS
Crpocnue n bubnuoreka [IOK
1.1 | ceoiictea 7 0 0 https://m.edsoo.ru/7f41
BEIECTBA 81ce
TerioBbie bubmuorexa [JOK
12 21 1 5 https://m.edsoo.ru/7f41
MPOIIECCHI Sloe



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pazaeny 28
Pa3znesa 2. JjiekTpryeckre U MArHUTHbIE SIBJICHUS
DNEeKTpUYECKUe
;apmb;' bubnuoreka [IIOK
apsHKCHHBIC
2.1 P 7 0 1 https://m.edsoo.ru/7f41
Tela ¥ uX
y 8lce
B3aUMO/ICHCTBU
e
IlocTosHHBIH bu6mmoreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 2 7 https://m.edsoo.ru/7f41
TOK 8lce
MarHITHEL bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUS
8lce
DJIEKTPOMAarHuT bubmmorexa LOK
2.4 P 4 0 0 https://m.edsoo.ru/7f41
Hasi UHAYKIUS 81ce
Hroro no pazneny 37
PezepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO 68 4 145
YACOBIIO '
ITPOI'PAMME
9 KJIACC
N HaumenoBanu | KosuvecTBo yacoB DJIeKTPOHHbIE
| epa3menoB u (uudpossbie)
n/ Bcer | Konrtpoasn | IIpakTnuec
TeM o0pa3oBaTe/bHbIC
| 0 bIe padoThI KHe padoThl
NMPOrpaMmbl pecypchl
Paznen 1. Mexannveckue siBJieHUsI
M
exa:“q:me Bu6miorexa [OK
BUKCHHUEC U
1.1 A 10 0 1 https://m.edsoo.ru/7f41
CIIOCOOBI €T0
ad4ab
ONMCaHUS
BzaumoneiicTeu bubmmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41
e Ten
ad4ab
1.3 3aKOHBI 10 0 3 bu6mmoreka [IOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

COXpaHEHUs

https://m.edsoo.ru/7f41
a4ab

Uroro no pazneny

40

Pasznen 2. MexannuyecKkue K0J1e0aHUA H BOJIHDI

MexaHH4ecKue bubamnorexa LIOK
2.1 7 https://m.edsoo.ru/7f41
Koe0anus
a4ab
MexaHuyecKue bubmuorexa [JOK
XAHUYECKU
2.2 8 https://m.edsoo.ru/7f41
BOJIHBL. 3BYK
a4ab
Hroro no pazaeny 15

Pa3nen 3. DiiekTpoMarHuTHoe

OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ig:f(z;M;anT bubmuoreka [JOK
3.1 6 https://m.edsoo.ru/7f41
AIEKTPOMATHUT
a4ab
HEIE€ BOJIHEI
Hroro no pasneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA

3aKOHbI bubmuorexa [JOK

4.1 pacrpocTpaHeH 6 https://m.edsoo.ru/7f41
U CBEeTa ad4ab
JIMH3BI 1 bu6mmoreka [JOK

4.2 OTNITHYECKHE 6 https://m.edsoo.ru/7f41
npudopbI a4ab
Paznoxenue bubmuorexa [JOK

4.3 Oeoro cBera B 3 https://m.edsoo.ru/7f41
CIIEKTP adab

Hroro no pazneny 15

Pa3pen 5. KBanToBLI€e IBJICHUSA

Hcnyckanue u

bu6mmoreka [JOK

51 [IOTJIOLIIEHUE 4 https://m.edsoo.ru/7f41
CBETa aTOMOM ad4ab
CTpoere bu6mmorexa [IOK

5.2 P 6 https://m.edsoo.ru/7f41
aTOMHOTO siipa 2436

5.3 Snepusie 7 bubnuotexa [JOK



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

peakuuu

https://m.edsoo.ru/7f41
adab

Uroro no pazneny

17

Paznen 6. [loBTopuTe1bHO-000

Omarommii MOxyJib

IToBTOpEHME U
00061eHne
6.1 CoJepKaHUs
Kypca Gpusuku

3a 7-9 knacc

bubmuoreka [JOK
https://m.edsoo.ru/7f41
adab

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

27

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC

Ne
n/
1|

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

Kounrtpousn
HbIE
padoThI

IIpakTHyec
KHe padoThI

DJIEeKTPOHHbBIE
mudposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

®usuka — Hayka
0 IIPUPOJIE.
SIBneHus
MIPUPOBL.
dusznueckue
SIBJICHUS

MexaHu4decKue,
TEIJIOBEIE,
AJIEKTPUYECKHUE,
Mar"HuTHbIC,
CBETOBEIE,

3BYKOBBIC SABJICHUA

dusnueckue
3 BEJIMYUHBI U UX
HU3MepeHne

4 Ypok-



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

HCCIIEIOBaHKE
"N3mepenue
TeMIepaTyphbl IpH
IIOMOIIU
AKHJIKOCTHOTO
TEPMOMETPA U
JaTyrKa
TeMueparypol”

Kak ¢pusuka n
Apyrue
€CTECTBCHHBIC
HayK{ U3y4aroT
MIPUPOTY.
EcrecTBeHHOHay4
HBII METOJT
MMO3HAHUA.
Omnucanue
(hu3nIeCKux
SIBJICHHUH C
IIOMOIIILIO
MozAeaeH

bubmnoreka IIOK

https://m.edsoo.ru/ff0

9f72a

Ypok-
HCCIIEIOBAHUE
"[IpoBepka
TUITOTE3BI:
JalbHOCTh IMOJIETA
apuKa,
MYIIEHHOTO
TOPU30HTAIIBHO,
TeM OOJIbIIIe, YeM
OOJIbIIIE BHICOTA
mycka"

Crpoenue
BEILIECTBA.
OIBITEHL,
JTIOKa3bIBAIOIIIHE
JTUCKPETHOE
CTPOCHHE
BeIlleCTBA

bubnunorexa LIOK

https://m.edsoo.ru/ff0

9fela

JIBr>xeHue 4acTHil
BelecTBa

but6mmorekxa [IOK

https://m.edsoo.ru/ff0



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

a013e

Ypok-
HCCIICIOBAHUE
«OMNBITHI 11O
HaOJIIOACHUIO
TEIIOBOIO
pacIIupeHus
ra3oBy

10

ArperaTHble
COCTOSIHUS
BEIIECTBA

11

BzanmocBs3n
MEXITY
CBOMCTBaMH
BEILIECTB B Pa3HBIX
arperaTHbIX
COCTOSHUSX U UX
aTOMHOMOJIEKYJISP
HBIM CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX
COCTOSTHHUH BOJBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0
20378

12

Mexanunyeckoe
JIBUKEHUE.
PaBHOMEpHOE N
HEPaBHOMEPHOE
JBKEHUE

bu6anoreka LIOK
https://m.edsoo.ru/ff0
a05c6

13

CxopocCTb.
Ennauner
CKOpPOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ff0
a079c

14

Pacuer nytn n
BpEMEHU
JBUKEHUS

bu6anoreka LIOK
https://m.edsoo.ru/ff0
a0aed

15

Nuepuns. 3akoH
WHEPITUH.
BzaumopeiictBue
TeJ KaK MpuYriHa
W3MCHCHHUS
CKOpOCTH
JBHKCHUS TCI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
a0c10



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

16

IImoTHOCTB
BemecTBa. Pacuer
Macchl 1 o0beMa
TeJa 1o ero
IUIOTHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a0fee

17

JIaGoparopHas
paborta
«Omnpenenenue
IJIOTHOCTHU
TBEPAOrO TENa»

18

Pemrenue 3amad mo
TeMme "IImoTHOCTH
BelecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0
al23c

19

Cuna xak
XapaKTepUCTHKa
B3aUMOJICHCTBUS
ten. Cuna
YIIPYTOCTH. 3aKOH

I'yka

20

JlaGopaTopHas
pabora
«3yuenue
3aBUCHUMOCTH
pacTsuKeHus
(medopmariun)
MPYXUHBI OT
MIPUIIOKEHHON
CHJIBD)

21

SIBnenue
Taroredus. Cuiia
TSOKECTH

22

CBsi3b MEXIY
CHUJION TSIKECTH B
Maccoii Tena. Bec
Tena. Pemenue
3ajJa4 1o TeMe
"Cuna tsxkectu"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
al778

23

Cuia TSDKECTH Ha
JIpYTUX IJIaHETax.
duznueckue

bubnunorexa LIOK
https://m.edsoo.ru/ffo0
al502



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

XapaKTePUCTHKH
IUTAHET

N3mepenue cui.

bubnunorexa LIOK

24 https://m.edsoo.ru/ff0
Junamomerp al8ce
Bec tera. but6mmoreka [IOK
25 HeBecOMOCTE https://m.edsoo.ru/ff0
al778
CiioxeHue aByx
L bubnnorexa [JOK
26 HanpiBHeHHHf o https://m.edsoo.ru/ff0
OJTHOM n;z;uv[on. ala70
PaBHOelicTBYIOIT
ast CHJI
Pemenue 3agau o
97 TeMe )
"PaBHOnEHCTBYIO
mast cui”
Tpenue
CKOJIBbXCHUS U bubmnoreka IIOK
28 TPEHHE TOKOSI. https://m.edsoo.ru/ff0
Tpenwue B nmpupoe alb9c
Y TEXHUKE
JIaGoparopHas
paborta
«M3yuenue
SABMCAMOCTH bu6nuorexa [IOK
29 A https://m.edsoo.ru/ff0
CKOJIb)KEHUS OT alce8
CHJIBI TaBJICHUS U
XapaxkTepa
COTIPUKACAIOIINXC
sl HOBEPXHOCTEN»
Pemrenue 3agaq Ha
30 onpenem::HHe
PaBHOJIEHCTBYIOIIT
€M CHJIIBI
Pemenne 3amaq mo but6mmorekxa [IOK
31 Temam: «Bec https://m.edsoo.ru/ff0

Telay,

alde0



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

«['paduueckoe
HU300paKeHue
cuiy, «CHUIIbI»,
«PaBHOIENCTBYIO
mast CHII»

32

KoHntposbHas
pabora 1o Temam:
«MexaHnuueckoe
JBUKCHHEY,
«Macca,
ILIOTHOCTBY, «Bec
Tena,
«['papuueckoe
M300paKeHne
cuy, «Cuibh»

33

[laBiienue.
Crioco6s1
YMCHBIICHHUA U
YBEIUYECHUS
JABJICHUSA

bubmnoreka IIOK
https://m.edsoo.ru/ff0
a20a6

34

JlaBiieHue rasa.
3aBHCUMOCTh
JIaBJICHUS Ta3a OT
00BEMa,
TeMIIepaTypbl

bubmnoreka IIOK
https://m.edsoo.ru/ff0
a2376

35

[Tepenaua
JABJICHUSA
TBEPABIMU
TelaMHu,
KUIKOCTAMH U
razamMu. 3aKOH
[Tackains

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
a25b0

36

J/laBneHue B
JKMJKOCTH U rase,
BBI3BAHHOE
JIEHCTBHEM CHJIBI
TSDKECTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a2718

37

Pemenue 3amad mo
Teme «JlaBneHue B
JKUJIKOCTH M rase.
3akoH [lackamsi»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
a2826



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bubnunoreka LIOK

Coo0
38 C;)CO H;awmnem https://m.edsoo.ru/ff0
YA 22970
I'uapaBnuueckuit bubmmorexa LIOK
39 o :fc https://m.edsoo.ru/ff0
P 23136
ManomeTpsl.
40 HOleHGBOfIv
JKUIKOCTHBIN
Hacoc
AtMocdepa
3emuu. [Ipuunnsl
CYILIECTBOBAHUS
L
41 ' https://m.edsoo.ru/ff0
3aBHUCHUMOCTH
a2b5a
aTMOC(EPHOTO
JaBIIEHUS OT
BBICOTEI HaJl
YPOBHEM MOps
Bec Bo3ayxa. bu6nuoreka [IOK
42 ATtmocdepHoe https://m.edsoo.ru/ff0
IaBJICHUE a2b5a
n
aTj\id:cqu:H;oro bubmuorexa [IOK
43 p https://m.edsoo.ru/ff0
nasineHus. OMbBIT
a2da8
Toppuuennun
3aBUCUMOCTD
aTMOC(epHOro bu6muoreka [JOK
44 IABJICHUS OT https://m.edsoo.ru/ff0
BBICOTHI HAJ( a2fcd
YPOBHEM MOpPS
bapomerp-
Z’E’gf& . Bu6miorexa [JOK
45 p https://m.edsoo.ru/ff0
JaBJICHUE Ha
a2fc4
Pa3IUYHBIX ==
BBICOTaxX
16 Pemrenue 3amad mo

TEMC



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

"AtMmocdepHoe
nasiexnue"

47

[elictBue
YKUJIKOCTH U Ta3a
Ha MOTPYKEHHOE B
HHX TEJIO.
ApxumenoBa cuiia

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a3276

48

JIaGoparopHas
pabora
«Omnpenenenue
BBITAJIKABAIOLIEH
CHUIIBI,
JNENCTBYIOLIEH Ha
TeNo,
MOTPY>KEHHOE B
YKUJIKOCTD)

but6mmoreka [IOK
https://m.edsoo.ru/ff0
a33fc

49

JlaGopaTopHas
pabora 1o Teme
«HccnenoBanue
3aBHCHUMOCTH Beca
Teya B BOJE OT
00béMa
MIOTPY’KEHHOU B
KHUJKOCTh 4acTU
Tenay

bubmnoreka IIOK
https://m.edsoo.ru/ff0
a3514

50

IInaBanune Texn

bu6anoreka LIOK
https://m.edsoo.ru/ff0
a3a96

51

JIaGoparopHas
paborta
"KoHcTpynpoBanu
€ apeoMeTpa UiH
KOHCTPYUPOBaHHE
JIOJIKU U
OIpeJIeIIeHNE €€
rpy30N0AbEMHOCT

n

n

52

Pemenue 3ana4 no
TeMam:

«IlitaBanue cynoB.
BosnyxomnaBanue

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

», «/laBnenue
TBEPIBIX TEI,
JKUOKOCTEN U
ra3oB»

53

Mexanuueckas
pabora

bubnunorexa LIOK

https://m.edsoo.ru/ff0

a3f82

54

MOIIHOCTb.
Enuanner
MOIIHOCTH

bubnunoreka LIOK

https://m.edsoo.ru/ff0

a3f82

55

Ypok-
HCCIICIOBaHNE
"Pacuér
MOIIIHOCTH,
pa3BUBaeMOM Mpu
noabEMe 1o
nectauie"”

56

IIpoctsie
MEXaHU3MBI.
Ppruar.
PaBHOBecue cun
Ha pblyare

57

KonTponsHas
pabota o Teme
«JlaBnenune
TBEpABIX TEI,
KUJIKOCTEN U
ra3on» /
Bcepoccutickas
IIPOBEPOYHAs
pabota

58

PesepBHbIii ypOK.
PabGoTa ¢
TEKCTaMH 110 TEME
«JlaBienue
TBEPABIX TEII,
JKHIKOCTEN U
razoB» /
Bcepoccutickas
MPOBEpPOYHAs
paborta

bubnunorexa LIOK

https://m.edsoo.ru/ff0

adffe



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

59

Ppruaru B
TEXHUKE, OBITY U
IPUPOJIE.
JlaGopaTopHas
paborta
«Hccnenosanue
YCJIOBUU
paBHOBECHs
peIyara»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0
a478e

60

Pemrenue 3amad mo
TeMe «Y CIIOBHUSI
paBHOBECHS
phIuara

but6mmoreka [IOK
https://m.edsoo.ru/ff0
a48a6

61

Koaddurment
10JIE3HOTO
JEUCTBUSA
MEeXaHu3Ma.
JlaGoparopHas
pabora
«3mepenue KII1/]
HAKJIOHHOMN
IJIOCKOCTH

0.5

62

Pemenue 3amad mo
teme "Pabora,
MomHocTh, KITI"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
a4c48

63

Mexannueckas
SHEPTHSL.
Kunernueckas u
MMOTEHIINaILHAas
SHEpTUs

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
24252

64

3akoH
COXpaHEHUSA
MEXaHUUYEeCKOM
SHEpPruu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
24360

65

Ypok-
AKCIEPUMEHT 10
TeMe
"JKcriepuMEeHTaIb
HOE ONpEEICHNE
W3MEHEHUS
KUHETHYECKOHN U



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

MOTECHITNATLHOU
SHEPTUH NPHU
CKaThIBAaHWUM Telia
110 HAKJIOHHOH
mIockocTH"

66

KoHntposbHas
pabora 1o Teme
«Pabota u
MOIIHOCTb.
DHeprus»

67

Pe3epBHbIil ypok.
PabGoTa ¢
TEKCTAMH 110 TEME
"MexaHHYeCcKoe
nBroKeHne"

bubnuorexa [JOK
https://m.edsoo.ru/ff0
adeeb

68

PesepBHbIit ypoK.
PaGora ¢
TEKCTaMU 110 TeME
"Pabora.
MomHoCTSb.
Ouneprus"

OBLLEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68

12

8 KJIACC

Ne
n/
1|

KoJgnuyecTBo 4acoB

Tema ypoka

Bcer
0

KonTpoibH
ble paboThI

IIpakTHyec
KHe padoThl

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

OcCHOBHEBIE
MOJIOKEHUS
MOJIEKYJIIPHO-
KUHETUYECKOMH
TEOPHUH U UX
OITBITHBIE
MTOATBEPKICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a
5256

Macca u pazmep
aTOMOB U



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

MOJIEKYJI

Mopenu
TBEPAOTO,
KUJKOTO U
ra3o00pa3Horo
COCTOSTHHI
BEIIIECTBA

bu6nunoreka LIOK
https://m.edsoo.ru/ffOa
540e

OOBsCHCHHE
CBOICTB
TBEPAOTO,
JKUIKOTO U
ra3zo00pa3Horo
COCTOSIHUM
BEIeCTBA Ha
OCHOBE
ITOJIOKSHUH
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Kpucrannmueck
ue 1 aMopQHbIe
Tena

bubmnoreka IIOK
https://m.edsoo.ru/ffOa
5800

CMmaunBaHue u

KallWLISIPHOCTD bubnnoreka [TOK

IToBe XHIZ)CTHOG; https://m.edsoo.ru/ff0a
° 5530

HATSOKCHUC

Tennosoe bubmuoreka [JOK

pacumpeHue u
cKarue

https://m.edsoo.ru/ffOa
5a26

Temneparypa.
CBs3b
TeMIepaTypbl CO
CKOpPOCTBIO
TEIIOBOTO
JIBUKEHUS
YaCTUII

BryTpeHnHss
DHEPIHUs.
Croco0bl
WU3MEHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a
5c¢60



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

BHYTPECHHEHN
SHEPIrUU

10

Buel
TEIIONEepeIaun

bubnunoreka LIOK
https://m.edsoo.ru/ffOa
6412

11

Ypok-
KOH(epeHIH
"IIpakTHueckoe
UCTIOJIb30BaHNE
TETUTOBBIX
CBONCTB
BEIIECTB U
MaTepuasoB B
HEJSIX
HEProcoepeKeH

I/I;["

bubnunorexa LIOK
https://m.edsoo.ru/ffO0a
65c0

12

KomnuectBo
TEIIOTHI.

Y nenpHas
TEIJIOEMKOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ffOa
6976

13

YpaBHeHuE
TEIJIOBOTO
Oananca.
Tennoobmen u
TETJIOBOE
paBHOBecCHE

bubmnoreka IIOK
https://m.edsoo.ru/ffOa
7088

14

JlaboparopHas
paborta
"UccnemoBanue
SIBJICHUS
TeII00OMeHa
npu
CMCIIMBaHUH
XOJOJHON U
ropsiaeit BOAnI"

bu6anoreka LIOK
https://m.edsoo.ru/ffO0a
6a98

15

Pacuer
KOJHUYECTBa
TEIIOTEI,
HEOOXOIUMOTO
JUISl HarpEeBaHUS
Tena u



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

BBIACIACMOIO

UM TIpU
OXJIAKICHUH
JlaboparopHas
%')gi(;)Te;eﬂeHHe bubnmoreka [JOK
16 P https://m.edsoo.ru/ff0a
TEIIOEMKOCTH 6bb0
BeriecTa"
OHeprus
TOILIMBA. but6mmoreka [IOK
17 VY nenbHast https://m.edsoo.ru/ffOa
TEIIoTa 7b5a
CropaHus
[InaBneHue u
OTBEP/ACBANNE bu6nmoreka [IOK
18 KPUCTATIIHECRH https://m.edsoo.ru/ffOa
X TeJl. Y IeJIbHas 71d2
TEIUI0Ta
TIJIaBJICHUS
JlaGopaTopHas
pabora
"Onpenenenne bubnuotexa [JOK
19 yISTBbHON https://m.edsoo.ru/ff0a
TEIUIOTHI 72fe
TIJIaBJICHUS
apaa"
Mapoobpasosan but6mmoreka [IOK
20 nen https://m.edsoo.ru/ff0a
KOHJICHCAITHSI. 740c
Hcnapenue T
Kumnenue.
VY nenwHas
TeIIoTa
napoodpasosaii bubnuoteka [IOK
21 A https://m.edsoo.ru/ff0a
KOHJICHCAIIWH. 7860¢
3aBUCUMOCTh E—
TeMITepaTyphl

KHUIICHUA OT
aTMoc¢epHOTo



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

JaBJICHUS

22

BnaxnocTth
BO3/lyXa.
JlaboparopHas
pabora
"Onpenenenue
OTHOCHUTEIIbHOU
BJIQXKHOCTH

BO3yXa"

bubnunorexa LIOK
https://m.edsoo.ru/ffOa
7628

23

Pemenue 3amau
Ha OIpeJIeIICHUE
BJIQKHOCTU

BO3/yXa

24

[TpuHIIMIIBL
paboThI
TEIJIOBBIX
JIIBUTATEJIEH.
[TapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CropaHus

25

KII TermoBoro
JIBUTATES.
Tennossle
JIBUTaTEIN U
3aIIMUTa
OKpYKaroIeH
Cpenbl

bu6anoreka LIOK
https://m.edsoo.ru/ffOa
7cic

26

3akoH
COXpaHEeHHUs U
MpeBpaIeHUS
SHEpPTUU B
TEMIOBBIX
mporeccax

27

IToaroroBka k
KOHTPOJIBHOU
pabote o Teme
"TemnnoBsle
SBJICHUS.
N3menenune

bubnunorexa LIOK
https://m.edsoo.ru/ffOa
83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

arperaTHbIX
COCTOSTHUN
BerecTna"

28

KoHntposbHas
paborta 1o Teme
"TerioBble
SIBJICHHSA.
H3meHenue
arperaTHbIX
COCTOSIHUM
BemiecTna"

bubnunoreka LIOK
https://m.edsoo.ru/ffO0a
86ae

29

DJIeKTpHU3anus
tein. JIBa pona
SJIEKTPUYECKUX
3apsioB

30

Ypok-
HCCJICIOBaHNE
"DnexTpusanus
TEJl UHAYKIUEN
U TIpHu
COMPUKOCHOBEH

I/II/I"

31

BzanmoneticTeu
€ 3apsHKEHHBIX
Tell. 3aKOH
Kynona

bu6anoreka LIOK
https://m.edsoo.ru/ffOa
87¢e4

32

DIIeKTpUUIECKOe
ToJIC.
HanpsxeHHOCTB
AIEKTPUYECKOTO
nons. [puHumn
CyNEepHO3ULIUU
ANEKTPUUECKUX
noJiei

bu6anoreka LIOK
https://m.edsoo.ru/ffO0a
8ala

33

Hocurenn
AIIEKTPUUYECKUX
3aps10B.
OneMeHTapHbIN
3apsiz.

Crpoenue atoma



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

34

[IpoBoaHMKY K
JUBICKTPUKH.
3aKoH
COXpaHEHUs
AJIEKTPUIECKOTO
3apsa

bubnunorexa LIOK
https://m.edsoo.ru/ffO0a
8ef6

35

Penrtenue 3amau
Ha IPUMEHEHUE
CBOMCTB
AJIEKTPUUECKUX
3apsi0B

but6mmoreka [IOK
https://m.edsoo.ru/ffO0a
90cc

36

DIIEKTPUUYECKUI
TOK, YCJIOBUS
ero

CYLIECTBOBAHMSI.

HcTtounuku
AIEKTPUYECKOTO
TOKa

bubnuorexa [IOK
https://m.edsoo.ru/ffOa
95a4

37

JencTBus
AIEKTPUIECKOTO
TOKa

bubmnoreka IIOK
https://m.edsoo.ru/ffOa
96b2

38

Ypok-
UCCIIEJOBaHHE
"JleiicTBUE
AIIEKTPUYECKOTO
1oJIsl Ha
IIPOBOJAHMKH U
JUDJIEKTPUKH"

39

DNEeKTpUYECKUM
TOK B METaJUIAX,
KHUJKOCTSX U
razax

bu6anoreka LIOK
https://m.edsoo.ru/ffO0a
0838

40

DneKkTpuueckas
LEnb U €€
COCTaBHBIE
qacTu

41

Cwuiia Toka.
JlaGopatopHas
pabora
"N3mepenue u

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a
8hd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

peryJIupoBaHHe
CIJIBI TOKA"

42

DIIeKTpUUYECKOe
HalpsDKEHUE.
BoabsT™erp.
JlaboparopHas
pabora
"U3mepenue u
peryJiupoBaHue
HanpspKeHus"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ffOa
%el4

43

ConpoTuBieHue
MIPOBOJIHUKA.

Y nenbHOE
CONPOTHUBIICHUE
BEIIECTBA

bubnuorexa [JOK
https://m.edsoo.ru/ffO0a
a738

44

JlaGopaTopHas
pabora
"3aBUCUMOCTD
AIEKTPUIECKOTO
COTIPOTHUBIICHUS
MIPOBOHHKA OT
€ro JUTUHBI,
TIoMIaIn
MONEPEYHOT0
CEYeHHUs U
MaTepuana"

bubmnoreka IIOK
https://m.edsoo.ru/ffOa
ar’38

45

3aBUCUMOCTh
CHJIBI TOKA OT
HaTPSDKEHUSL.
3akoH Oma 11
ydacTKa Ienu

bu6nuorexa [IOK
https://m.edsoo.ru/ffO0a
ad4a

46

JlaGopatopHas
pabota
"HccnenoBanue
3aBUCUMOCTH
CHUTBI TOKa,
WIYIIETO uepes
pe3ucTop, ot
COIIPOTHBIICHUS
pesucropa u
HaNpsDKeHUs Ha

but6mmoreka [IOK
https://m.edsoo.ru/ffOa
a04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

pesucrope"

47

ITocnenoBarenn
HOE U
napajuieabHOe
COEIUHEHUS
MIPOBOJIHUKOB

48

JlaboparopHas
pabora
"ITpoBepka
npaBuia
CIIOKECHHS
HanpsHKeHUH
npu
MOCIIeI0BATENbH
OM COCJIMHEHUH
ABYX
pe3uctopos"

but6mmoreka [IOK
https://m.edsoo.ru/ffO0a
aa58

49

JlaGopaTopHas
pabora
"ITpoBepka
npaBuiIa s
CHWJIBI TOKA MIPU
napauieIbHOM
COEJIMHEHUHU
pe3uctopoB”

bubmnoreka IIOK
https://m.edsoo.ru/ffOa
adle

50

Pemenue 3agau
Ha IPUMEHEHUE
3akoHa OMma gig
pa3IMYHOTO
COEeTUHEHMUS
MIPOBOJTHUKOB

bu6nuorexa [IOK
https://m.edsoo.ru/ffO0a
af8a

51

PaboTta u
MOIITHOCTb
ANEKTPUUECKOTO
TOKa. 3aKOH
[xoyns-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a
b124

52

JlaGopatopHas
pabora
"Onpenenenne
paboTHI 1
MOITHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOa
b3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

AIIEKTPUIECKOTO
ToKA"

53

DIIEKTPUUYECKHE
e |
oTpedoUuTEnn
ANEKTPUYECKON
SHEPTHH B OBITY.
KopoTtkoe
3aMbIKaHUE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOa
b660

54

ITocTosHHEIE
MAarHuThl, HX
B3aUMOJICUCTBHE

55

Ypok-
HCCIICAOBAHHUE
"N3yuenue
roJiei
MMOCTOSIHHBIX
Mar{uToB"

bubnuorexa [JOK
https://m.edsoo.ru/ffO0a
c3d0

56

MarauTtHoe
ToJIE.
MarauTtHoe
oJie 3eMiI 1
€ro 3HaUYCHHE
JUTS SKW3HU Ha
3emite

bubmuorexa [IOK
https://m.edsoo.ru/ffO0a
cOba

57

ITogroroska k
KOHTPOJIbHON
pabore 1o Teme
"JnexTpuueckue
3apsiibl.
3apsKeHHbIE
Tena v ux
B3aUMOJICUCTBUS
. [locTosiHHBIN
AIEKTPUIECKUMN

n

TOK

bu6anoreka LIOK
https://m.edsoo.ru/ffO0a
bd2c

58

KonTponbHas
pabota o Teme
"DIeKTpuYecKue
3apsabl.
3apsoKeHHBIC

bubnunorexa LIOK
https://m.edsoo.ru/ffOa
bea8



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

Tena v ux
B3aUMO/ICVCTBHUS
. [TocTossHHBII
AIIEKTPUYECKUI
TOK" /
Bcepoccuiickas
MIpOBEpOYHas
pabora

59

Pe3epBHblii
ypok. Pabora ¢
TEKCTaMU TI0
TeMe
"ITocTostHHBII
ANEKTPUYECKUIA
TOK" /
Bceepoccniickas
IPOBEpPOYHAs
pabora

bubmnoreka IIOK
https://m.edsoo.ru/ffOa
cdcb

60

OmnbIT DpcTena.
MarauTtHoe
oJie
3JIEKTPUYECKOTO
ToKa MarauTHoe
MOJI€ KaTYIIKH C
TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ffO0a
cld2

61

IIpumeHeHue
AIIEKTPOMArHuTo
B B TEXHHUKE.
JlaboparopHas
paborta
"U3yuenue
JEUCTBUSA
MarHuTHOTO
0JIs Ha
IIPOBOJHUK C
TOKOM"

0.5

bu6anoreka LIOK
https://m.edsoo.ru/ffOa
c/4a

62

DNEeKTpOoABUTATE
JIb TIOCTOSTHHOT'O
TOKA.

Hcnonp3oBanne
AJIEKTPOJIBUTATE

bubnunorexa LIOK
https://m.edsoo.ru/ff0a
c86¢



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

Jer B
TEXHHUYECKUX
YCTPOMCTBAX U
Ha TPAHCIOpTE.
JlaGopaTopHas
pabora
"KoHcTpynposa
HUE U U3YUYCHHE
paboThI
DIIEKTPOJIBUTATE

"

JIsL

63

OnBITHI
®dapanes. 3akoH
AJIIEKTPOMArHUTH
Ol MTHAYKIINH.
[IpaBuino Jlenna

64

DnekTporeHepar
op. CriocoObI
MOJTyYeHUs
BIEKTPUIECKON
SHEPTUHU.
DIIEKTPOCTaHIU
U Ha
BO300HOBJISIEMBI
X UCTOYHHKAX
SHEPTUU

65

ITonroTroBka K
KOHTPOJIBHOU
pabore 1o Teme
"DnexTpuueckue
Y MarHUTHBIE
ABJICHUS"

66

KoHnTtponbHas
pabota 1o Teme
"DnexTpuueckue
Y MarHUTHBIE
ABJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a
cbl4

67

Pe3epBHblIii
ypok. Pabora ¢
TEKCTaMH 110
teMe "TemnoBble

but6mmoreka [IOK
https://m.edsoo.ru/ff0a
cche



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

siBieHus"

68

Pe3epBHblii
ypok. Pabora ¢
TEKCTaMH 110
TeMe
"MarauTHble
SIBJICHHS"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68 4

145

9 KUIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Kounrtpousn
Hble
padoThbI

Bce
o

IIpakTHyec
KHe padoThl

DJIeKTPOHHbIE
uugposbie
o0pa3oBarte/ibHbIE

pecypchI

Mexanunyeckoe
JBUYKEHUE.
MarepuanbHas
TOYKa

Cucrema orcuera.
OTHOCHUTEILHOCTD
MEXAHNYECKOTO
JBHKEHUS

bu6anoreka LIOK
https://m.edsoo.ru/ff0
ad474

PaBrOMeEpHOE
MIPSMOJIMHENHOE
JBUKECHHE

bu6anoreka LIOK
https://m.edsoo.ru/ff0
ad19a

HepasHomepHoe
MIPSMOJIMHENHOE
JBUKEHHUE.
Cpennsis u
MI'HOBEHHasI
CKOpPOCTh

[IpssMmonuHeitHOE
PaBHOYCKOPEHHOE
JBUKECHHUE.
Yckopenue

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
ad8d4

CxopocTthb
MIPSMOJIMHENHOT O



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

PaBHOYCKOPEHHOT
O JIBUKCHHUSL.
I'paduk ckopoctu

JIaGoparopHas
pabora
"Onpenenenue
YCKOpPEHHUS Tesa bubnuorexa [JOK
7 npu https://m.edsoo.ru/ff0
PaBHOYCKOPEHHOM adb18
JBUKCHHUH 10
HAKJIOHHOM
IJI0CKOCTH"
CBoOonmHOEe
8 aJieHue Tell.
Omneitel [Nanmes
PaBnomepHOE
JBUKEHHE T10
OKPYKHOCTH. bu6nuoreka [JOK
9 [Tepuon u yactoTta https://m.edsoo.ru/ff0
oOparneHusl. ael76
JIuueiinas u
YIJIOBast CKOPOCTH
10 LenTpocTpemuren
bHOE YCKOPEHHE
IIepBb1it 3aK0H bu6muoreka [JOK
11 Herotona. Bextop https://m.edsoo.ru/ff0
CHIIBI ae612
EE)(I;TO:HTKOH bubmuorexa [JOK
12 PasHoeiicTayiom https://m.edsoo.ru/ff0
aer2a
ast cuia
:Iif;f:H?KOH bubmmorexa [JOK
13 Cyrneprosmuss https://m.edsoo.ru/ff0
ae982
CHUII
Pemenue 3aga4d Ha bubnunorexa LIOK
14 pUMEHEHHE https://m.edsoo.ru/ff0
3ak0oHOB HproTOHA aeb6c
15 Cuia ynpyrocru. bubnmoreka [JOK

3akoH ['yka

https://m.edsoo.ru/ffo



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

aeca2

Pemrenue 3amad mo

16 teme «Cuna
YIPYTOCTHY
JlaGopaTopHas
paborta bubnuotexa [JOK
17 «Omnpenenenne https://m.edsoo.ru/ff0
JKECTKOCTH aee28
TIPYKUHBDY
but6mmoreka [IOK
18 Cuuia TpeHust https://m.edsoo.ru/ff0
af738
Perrenue 3amau mo bu6nuoreka [IOK
19 teme «Crita https://m.edsoo.ru/ff0
TPEHHUSD» afa26
JlaGopaTopHas
}?gi(;)T;eneHHe bubnuorexa [IOK
20 S P—— https://m.edsoo.ru/ff0
afgbe
TPCHUS
CKOJIb)KCHUS"
Pemenue 3agau o
TeMe "3aKOHBI bu6anoreka LIOK
21 Herotona. Cuna https://m.edsoo.ru/ff0
ynpyroctu. Cuna afb8e
TpeHUs"
Cuna TsOKeCTd U
3aKOH BCEMHUPHOTO BuGmorexa LIOK
22 ;’ICFI?SGHM' https://m.edsoo.ru/ff0
peHue af044
CBOOOTHOTO
MaJICHUS
Ypok-
KOH(epeHIHs
" JIBr>keHUE Tel
23 BOKpYT
IPaBUTAIMOHHOTO
IEHTpa
(Conneunas

cucTema).



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

TamaxkTuxu"

24

Pemrenue 3amad mo

teme "Cuna
TSPKECTH U 3aKOH
BCEMHUPHOIO
TaroreHus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
af5f8

25

IIepBas
KOCMHYECKAs
CKOpOCTb.
Hepecomocth u
Meperpy3Kku

bubnunorexa LIOK
https://m.edsoo.ru/ff0
af33c

26

PaBHOBecue
MaTepuanbHOU
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHON
OCBIO BpalllCHU.
MoMEHT CHJIBI.
enTtp TsKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0
afe36

27

PaBHOBecue
MaTepuaabHON
TOYKHU.
AGBCOIIOTHO
TBEPAOE TEJIO.
PaBHOBeCcHE
TBEPIOTO TeEJA C
3aKpeIIEHHOW
OCBIO BpalICHUSI.
MOMEHT CHUIIBL.
lenTtp TsKECTH

28

Pemenue 3ama4d mo

TeMe "MoMeHT
cunbl. Llentp
TsKeCcTH"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
b02h4

29

IToaroroBska k
KOHTPOJIBHON
pabote 1o Teme
"MexaHH4ecKoe

but6mmorexa [IOK
https://m.edsoo.ru/ff0
b0408



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

BUKEHUE.
B3aumoneiictBue

n

TCI

30

KoHntposbHas
pabota mo Teme
"MexaHu4ecKoe
JIBHIKEHHE.
BsaumogeiictBue

n

TCI

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b06ec

31

Nmnyibc Tena.
Nmnynbe cuibl.
3aKOH COXpaHEHUs
UMITyJIbCa.
Yupyroe u

HEYIIPYToe
B3aUMOJIEVICTBHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0
b07fa

32

Pemenue 3agad mo
TeMe "3aKoH
COXpaHEHUS
uMmiyibca"

bubnuorexa [JOK
https://m.edsoo.ru/ff0
b096¢c

33

Ypok-
KOH(EepeHIIHS
"PeakTuBHOE
JIBUKCHIEC B
IPUPOJIC U
TexHUKe"

34

Mexannueckas
paborta u
MOIIHOCTD

bu6anoreka LIOK
https://m.edsoo.ru/ff0
b0a84

35

Pabora cuibl
TSAXKECTU, CUIIBL
YHIPYTOCTH U CHJIBI
TpEeHUs

bu6anoreka LIOK
https://m.edsoo.ru/ff0
b0db8

36

JlaGoparopHas
paborta
«Omnpenenenue
paboOTHI CHITBI
TPEHUS TIPU
paBHOMEPHOM
JBUKCHHUH TeJa 0



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

TOPU30HTAIILHOU
IMOBEPXHOCTH

37

CBs13b DHEpPIUM U
paboTHL.
[TorennmansHas
JHEpPTUs

38

Kunernueckas
sHeprus. Teopema
0 KHMHETHYECKO
SHEpPruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0
b0c32

39

3aKOH COXpaHEHUS
SHEpPIruu B
MCXAaHHUKE

40

JlaGoparopHas
pabora
«M3yueHue
3aKOHA
COXpaHCHHS
SHEPrumn»

bubmnoreka IIOK
https://m.edsoo.ru/ff0
bl2fe

41

KonebarensHoE
OIBUXXCHHUEC U €TI0
XapaKTePUCTHKHU

bubmnoreka IIOK
https://m.edsoo.ru/ff0
b1858

42

3aTyxatromue
KOJICOaHHS.
BeiHyX/1€HHBIE
KoJe0aHusl.
Pe3onanc

bu6anoreka LIOK
https://m.edsoo.ru/ff0
b20f0

43

Maremarnueckuit
U IPYKUHHBIN
MasiTHUKH

44

Ypok-
HCCIICIOBAHUE
«3aBHUCUMOCThH
nepuojaa
KoebaHuii oT
’KECTKOCTH
MIPYXUHBI U
MacChI Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffo0
b197a

45

[Ipespamenue
SHEPIUHU IIpU



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

MCXAHNYCCKHUX
KoJIe0aHUuAX

46

JIaGoparopHas
pabora
«Omnpenenenue
Y4acTOThI U
nepuoja
KoJieOaHu
PY>KUHHOTO
MasiTHHKA

bubnunoreka LIOK
https://m.edsoo.ru/ff0
blaec

47

JlaGopaTopHas
paborta
«IIpoBepka
HE3aBHUCUMOCTH
nepuosa
KoJieOaHu# rpy3a,
MOJIBEIIICHHOTO K
HUTH, OT MacChl
rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0
b197a

48

MexaHn4JecKne
BoiHbl. CBOMCTBA
MEXaHUYEeCKNX
BOJIH.
[IponosnbHBIE
MIOIEPEYHbIE
BOJIHBI

bubmnoreka IIOK
https://m.edsoo.ru/ff0
b21fe

49

Ypok-
KOH(epeHIHs
"MexaHn4ecKne
BOJIHBI B TBEPJIOM
Tele.
CelicMu4JecKue
BOJHBI"

50

3BYK.
Pacnpoctpanenue
U OTpakeHue

3ByKa

51

Ypok-
HCCIIEIOBAHHUE
"HabmroaeHue
3aBHCUMOCTH



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

BBICOTHI 3ByKa OT
qacTOTHI"

52

I'poMKoOCTB 3ByKa
U BBICOTA TOHA.
AkycTudeckui
pe30oHaHC

53

Ypok-
KOH(epeHIHs
"V nbpTpa3Byk u
nHOPa3BYK B
IpUpoJe U
TexHuke"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
b23ca

54

ITonroroBka K
KOHTPOJIBHOU
pabore 1o Teme
"3aKOHBI
COXpaHEHHUS.
MexaHu4yeckKue
KOJICOaHMS U
BOJHBI"

bubnuorexa [IOK
https://m.edsoo.ru/ff0
bh25f0

55

KonTponbhas
pabora 1o Teme
"3aKoHBI
COXpaHEHUS.
Mexanuveckue
KoJieOaHus 1
BOJIHBI"

56

DNeKTPOMarHuTHO
€ ToJte.
DNeKTpOMarHuTH
bI€ BOJHBI

bu6anoreka LIOK
https://m.edsoo.ru/ff0
b2abe

57

CaoiicTBa
AJIEKTPOMArHUTHBI
X BOJIH

58

Ypok-
KOH(pepeHIUs
"[kana
3J€KTPOMAarHUTHBI
X BOJIH.
Hcnonb3oBanue

but6mmorexa [IOK
https://m.edsoo.ru/ff0
b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
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3JIEKTPOMAarHUTHBI
X BOJIH JUIA
COTOBOI1 cBsA3N"

Ypok-
HCCJICI0OBAHUE
"N3yuyenue
CBOMCTB but6mmoreka [IOK
59 AJIEKTPOMArHUTHBI https://m.edsoo.ru/ff0
X BOJIH C b2c6ec
TTOMOIIIBIO
MOOHUJILHOTO
tenedona"
Pemenune 3anay Ha
onpeecHue
60 YACTOTHI U JJIHHBI
AIEKTPOMArHUTHO
¥ BOJIHBI
DneKTpOMarHuTHa
s IPUPO/JIA CBETA. bubnmnoreka LHOK
61 CkopocTh cBeTa. https://m.edsoo.ru/ff0
BoiiHOBBIE b31d0
CBOICTBA CBETa
HcTounuku cBera.
[IpsimonuHeitHOe bubmuoreka [JOK
62 pacnpocTpaHeHue https://m.edsoo.ru/ff0
cBeTa. 3aTMeHUs b3658
Connua n Jlynst
3aKOH OTpaKEHUS
cBeTa. 3epkaa.
PemeHHepsaﬂaq Ha bubmmoreia LIOK
63 https://m.edsoo.ru/ff0
MIPUMEHEHNE b38c4
3aKOHA OTPAKECHUS
cBeTa
Hpenoetine bubmuoreka [{OK
64 cpeta. 3aKon https://m.edsoo.ru/ff0
MPEIOMIICHUS
b3aea
cBeTa
ITonHoe bubnunoreka LIOK
65 BHYTpEHHEE https://m.edsoo.ru/ff0

OTpPaXCHUC CBCTA.

b3c5c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
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Hcnonp3oBanue
IIOJITHOT'O
BHYTPEHHETO
OTpaXKEHHUS B
OINTHYECKHUX
CBETOBOJIaX

66

JlaGopaTopHas
paborta
"UccneqoBanue
3aBHCHMOCTH YTIJia
MIPEIOMIICHUS
CBETOBOTO JIy4a OT
yTiia maJieHus Ha
rpanuiie "BO31yX-

nn

CTCKIIO

67

Ypok-
KOH(epeHIHS

"W cnoip30BaHue
IMOJIHOTO
BHYTPEHHETO
OTPaKEHUS:
CBETOBO/IBI,
OIITHKOBOJIOKOHHA
s CBA3L"

68

JInH3EL
OnTuyeckas cuia
JIAH3BI

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
b3f2c

69

ITocTpoenue
M300paKeHHii B
JMH3aX

bu6nunorexa [IOK
https://m.edsoo.ru/ff0
b444a

70

JIaGoparopHas
pabota
"Onpenenenune
(dhoxycHOTO
paccTosHUS U
ONTUYECKOUN CUIIBI
coOuparomeit
JUH3b!"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
b4206

71

Ypok-
KOH(EpeHIIH
"Ontuueckue

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
cOa7e



https://m.edsoo.ru/ff0b3f2c
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JIMH30BbIE
npubopsr"

72

I'ma3 xak
OINITHYECKast
cucrema. 3peHue

bubnunorexa LIOK
https://m.edsoo.ru/ff0
b4684

73

Ypok-
KOH(epeHIHs
"JleeKThl 3peHus..
Kak coxpaHuts
3penue"”

74

Paznoxenue
Oeoro ceera B
cnektp. OnbIThI
Hrrotona.
Crnoxxenue
CHEKTPaIbHBIX
LIBETOB.
Jlucniepcust cBera

bubmnoreka IIOK
https://m.edsoo.ru/ff0
c0f4c

75

JlaGopaTopHas
pabota "OnbIThI
0 Pa3JIOKECHUIO
OeIoro cBera B
CIICKTp U
BOCTIPUSTHIO
I[BETa IPEIMETOB
IpH UX
HaOII0ICHUH
Yyepes [IBETOBbIE
¢buabTpel"

bu6anoreka LIOK
https://m.edsoo.ru/ff0
c0e2a

76

YPpOoK-IpaKkTUKyM
"BonHoBbIE
CBOICTBa CBETA!
aucrepcus,
uHTephEpeHIHs U
nudpaxus’”

77

OnEBITH
Pesepdopna u
TUTaHETapHAas
MOJIETb aTOMa

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cl2a8

78

IToctynatsl bopa.



https://m.edsoo.ru/ff0b4684
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Monens aToma
bopa

Hcnyckanue u

forIoterHe bubnunorexa LIOK
79 CBETa GTOMOM. https://m.edsoo.ru/ff0
KBaHThI.
. cld4c
Jluneiiuarteie
CHEKTPBI
Ygggj;?op;:;;écw bubmmnorexa LIOK
80 https://m.edsoo.ru/ff0
CIIEKTPOB ) ¢1550
UCITyCKaHU
PagnoakTuBHOCTE bubmorexa [OK
81 ) https://m.edsoo.ru/ffo
1 €€ BUBI c1672
Crpoenne bubmuoreka IOK
82 ATOMIOTO 211pa. https://m.edsoo.ru/ff0
Hyxnonnas
cl8ac
MOJICTIb
PagnoaxkTuBHBIE bubmuoreka ITOK
83 [IPeBpaICHHS. https://m.edsoo.ru/ff0
H3otomnsl clal4
PmﬂéHHegaﬂw{HO bubmmoreka [JOK
84 I;Me' https://m.edsoo.ru/ff0
annoaKTHBH:)Ie c1b4a
MpeBpaIIeHUs
85 [Tepuon
noyrypacmnajaa
Ypok-
KOH(EpEHIIHs
"PagroaKkTUBHBIE bu6auoreka IIOK
86 U3YYCHUS B https://m.edsoo.ru/ff0
pUpPOJIE, €2126
MEJIUIIHE,
TEXHUKE"
SAnepHbie
peakuru. 3aKOHbI bubnuoteka [JOK
87 COXpaHEHHUS https://m.edsoo.ru/ff0

3apsAa0BOTO U
MaCCOBOI'O YUCECII

clc58



https://m.edsoo.ru/ff0c144c
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88

OHeprus cBA3U
ATOMHBIX SIJIEP.
CBs13b MaccChl U
SHEPTHH

bubnunorexa LIOK
https://m.edsoo.ru/ff0
cld7a

89

Pewmenne 3anau no
teme "SnepHbie
peakuuu"

90

Peaknum cuaTe3a
U JIETICHUS SIEDP.
HUctounukn
sHepruu CoJiHIa U
3BE3/1

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c1e88

91

Ypok-
KOH(epeHIHs
"Anepnas
SHEPreTHKa.
JencTBus
PaaOAKTUBHBIX
W3JIy4YCHHUH Ha
YKUBBIC
opraHu3msl"

92

IloaroroBka k
KOHTPOJIBHON
paborte 1o Teme
"DJIeKTPOMarHuTH
o€ ToJe.
ONEeKTPOMarHuTH
bI€ BOJIHBI.
KBanToBBIE
SIBJICHUS "

bu6anoreka LIOK
https://m.edsoo.ru/ff0
c223e

93

KoHnTponsHas
pabota 1o Teme
"DNeKTpOMarHuTH
o€ ToJIe.
DJIEKTPOMAarHuTH
bI€ BOJIHBI.
KBanTOBBIE
SIBJICHUS "

94

[ToBTOpEHME,
o0o01ieHue.
JlaGopartopHbie

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
c245a
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paboThI 1O KypCy
"B3aumopeiictBue

n

TCI

95

IToBTOpEHME,
0000111IeHHE.
Pemenue
pacyeTHBIX U
Ka4yeCTBECHHBIX
3aJ1a4 110 TeME
"TemnoBeie
npoiiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c2572

96

IToBTOpEHME,
00o01IeHNE.
Pemenue
pacyYeTHBIX U
Ka4yeCTBECHHBIX
3aJ1a4 110 TEME
"KII/ TerioBbIx
nsuraresiaeit"

bubmuorexa [IOK
https://m.edsoo.ru/ff0
c2a22

97

[ToBTOpEHME,
0000111eHHE.
Pemenne
pacyeTHBIX U
KauyeCTBEHHBIX
3aJa4 110 TeMe
"KIIT
3JIEKTPOYCTAHOBOK

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
c2b30

98

IToBTOpEHME,
00o01IeHME.
JIaGopartopHbie
paboThI 10 Kypcy
"CBeTOBBIC
SIBIICHHS"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
€2c52

99

[ToBTOpEHME,
00o00IIcHHE.
Pab6oTa ¢
TEKCTAaMM 110 TEME
"3aKOHBI
COXpaHEHUs B
MexaHuke"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
c2d6a
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100

[ToBTOpEHME,
0000111IeHHE.
PabGoTa ¢
TEKCTAaMM 110 TEME
"Konebanusa u
BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c2e82

101

[ToBTOpEHME,
000011IecHHE.
Pab6oTa ¢
TEKCTAaMM 110 TEME
"CBeTOBBIE
SABJIEHHU"

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c3044

102

IToBTOpEHME,
00o01IeHNE.
Pabora ¢
TEKCTaMH 110 TEME
"KBaHTOBas 1
saaepHasi pu3uka'

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

27
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHUSA OCHOBHOH
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

7 KJIACC

Kon
nposepsie
MOTo
pe3yJibTa
Ta

HpOBepﬂeMLIe NpeaAMETHLIC PE3YJ/IbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMMbl OCHOBHOTI'O oﬁmero 06pa3OBaHI/Iﬂ

1.1

HCIIOJIb30BAaTh U3YUYCHHBLIC ITOHATHUSA

1.2

pasiindaTtb SABJICHUA II0 OIMCAHHUIO HMX XapaKTCPHBIX CBOMCTB W Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh IMPOSBICHUE M3YyYCHHBIX (DU3NYECKUX SBJICHUI B OKPYKAKOIIEM
MHUpE, B TOM 4YHCJe (U3UYECKUE SBJICHUS B MPHPOJIE, MPH 3TOM IEPEBOIAMTH
NPAaKTUYECKYI 3a7ady B Yy4eOHYIO, BBIJCIATh CYIIECCTBCHHBIC CBOWMCTBA
(npu3Haku) pU3NUECKHUX SABICHUN

1.4

ONMCHIBATh M3y4YCHHBIE CBOWCTBA Tl U (PU3UYECKHE SBJICHUS, MHCIIOJIb3YS
(¢u3nyuecKkue BEIUYMHBI, NPU OMHCAHUU MPABUJIBHO TPAKTOBATH (PUIUUECKHI
CMBICJ HCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUY€HUS M €IUHUIbl (U3NYECKUX
BEJIMYMH, HaXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3UUYECKYIO BEIHYHUHY
C JpYrMMHM BEIMYMHAMH, CTPOUTHh TpadUKH HU3YYEHHBIX 3aBHCHUMOCTEH

(hbUBUYECKUX BEITMYUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (1)I/I3I/IIIGCKI/IC SABJICHUS W MPOLECChI, UCITOJIB3Ys
HU3YUCHHBIC 3aKOHBI, IIPU OTOM HO4aBATb CJIOBCCHYIO (l)OpMy.]'II/IpOBKy 3aKOHa H
3aIMUCBIBATHL €TI0 MATCMATHYCCKOC BbIPAKCHIUC

1.6

OOBACHATH (PU3HUECKUE SBIIEHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluld NPAKTUKO-OPHUEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
MIPUYHUHHO-CJIE/ICTBEHHbIE CBSA3H, CTPOUTH OOBsICHEHHE M3 1 — 2 JOrHYecKHux
maroB ¢ omopod Ha 1 — 2 W3Y4YEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUH,

CI)I/ISI/I'-IGCKI/IX 3aKOHa UJIX 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHble 337a4d B 1 — 2 JeicTBuUs, HCTIONB3Ys 3aKOHBI M (JOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAlM3a YCJOBUS 3aJauu
3aIlUCBIBAaTh KPATKOE YCIOBUE, MMOJICTABIATh (PU3NUECKHE BEIUYUHBI B (POPMYJIBI
U TIPOBOAMUTH PAcuéThl, HAXOAWUTH CIPABOYHBIC IaHHbIE, HEOOXOIUMBIE IS
pelieHust 3ajad, OICHHWBATh PEATUCTHYHOCTh MOJYYEHHOW (u3nueckont

BCINYHHBI




1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIU (PU3HUEeCKUX
METOJIOB, B OMMCAHUM UCCIIEIOBAHUS BBIICIATH MPOBEPSAEMOE MPEIIIOI0KEHUE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOTYUECHHBIN Pe3yJbTaT, HAXOAUTh
OLIMOKYU B XOZ€ OMBITA, JIe7aTh BHIBOJBI 110 €T0 pe3yibTaTaM

1.9

MPOBOJIUTH OTBITHI 10 HAOMIOACHUIO (U3UUECKUX SIBICHUNA WM (DU3MYECKHX
CBOWCTB Ten: (OPMYIHMPOBATH NPOBEpsSEMbIe NPEANOI0KEHUs, CcoOUpaThb
YCTAHOBKY M3 TPEAJIOKEHHOTO OOOpYIOBaHMS, 3alUCHIBATh XOJ OMNbITA U
(hopMyIIMpPOBaTh BHIBOJIBI

1.10

BBITIOJIHATH MPSMbIE U3MEPEHUS C MCIOJIB30BAaHUEM AHAJIOTOBBIX U LU(MPOBBIX
puOOpPOB, 3aMUCHIBATh MMOKA3aHUS MPUOOPOB € YYETOM 3a/laHHOM a0COIIOTHOM
MOTPEIIHOCTH U3MEPEHUI

111

IIPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTH OAHOW (PU3NYECKOM BEIUYMHBI OT
JIPYrOM € HCIIOIB30BAHUEM IPSAMBIX U3MEPEHUM, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOTO HCCIIEIOBaHMs, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEpPEHUS,
cliemysli TpeUIOKeHHOMY TUIaHy, (UKCHPOBAaTh pe3yibTaThl IOJTYYEHHOU
3aBHCUMOCTH (PH3MUECKUX BEIMYMH B BUE MPEUIOKEHHBIX TaOJUI] U TPAPHUKOB,

ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCIICAOBAHWA

1.12

IIpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (bPISI/I‘leCKI/IX BCJINYHH, clIeays
npezmo;erHoﬁ WHCTPYKIOUH: TIIpU  BBIIOJHCHUU H3MepeHHfI C06HpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAYCHUC HCKOMOM BEITUYNHEI

1.13

coOJIto/IaTh TpaBHJa TEXHUKHA OE30MacHOCTH TpU paboTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM

1.14

yKa3blBaTh MPUHIMIBI JAEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh NPUHLMUIIBI JIEHCTBUS M3YYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C TOMOLIBIO MX OIMCAaHUSA, HCIONb3Yys 3HAHUS O CBOMCTBax

(bu3NYECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

NPUBOANUTH TPUMEPHl (HAXOIUTh MH(OPMALMIO O MPHUMEpax) MPaKTHYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHHMN B IMOBCEHEBHOMN JKU3HU Ul 00ECTIEUEeHUs
0€30MacHOCTH MpH OOpalleHNH ¢ MpUOopaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHMs 3/I0POBbSI U COOJIIOJICHUS HOPM SKOJOTHYECKOrO IOBEACHUS B
OKpYJKaIollleH cpese

1.16

OCYIIECTBIATH OTOOp HCTOYHUKOB uHH(popManuu B cetu HHTepHer B
COOTBETCTBUM C 3aJlaHHBIM IOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOUINXCH
3HAHUW U MYTEM CpaBHEHUS Pa3IMUHBIX HCTOUYHUKOB BBIJENATH MH(QOPMAIIHIO,

KOTOpasi SIBJISIETCS] IPOTUBOPEUNBOM HIJIM MOKET ObITh HEJIOCTOBEPHOM

1.17

UCTOJb30BaTh TPU BBHIMOJIHEHUH YYEOHBIX 3aJlaHUi Hay4YHONOMYJISIPHYIO
JIUTEpaTypy (PU3UUECKOro COAEPIKaHUs, CIIPABOYHBIC MaTEPHUAJIbI, PECYpPCHl CETH

WutepHer, Biagerh npuéMamM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs




nH(pOpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMChbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE
2 — 3 ucTouyHUKOB HH(pOpManuu (U3NYECKOTO COACP)KaHUS, B TOM YHUCIIE
nyOJIMYHO JIe7aTh KpaTKUe COOOIEHHs O pe3ylbTaTaxX MPOEKTOB WM Y4eOHBIX
WCCJICIOBAHUM, MPU 3TOM TPAaMOTHO HCIOJb30BaTh W3YYEHHBINM MOHATUIHBIN

anmapat Kypca GU3HMKH, COMPOBOKIATH BBICTYIICHUE TPE3CHTAIIUEH

1.19

IIpH  BBIIIOJIHCHUU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,ZLOBaHI/Iﬁ paciapeacisaTb
0053aHHOCTH B I'pynmne€ B COOTBETCTBUU C IIOCTABJIICHHBIMHU 3adadyaMu, CICIUTH
3a BBIIIOJIHCHHUEM IIJIaHa ,Z[efICTBI/II\;I, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIa/J B
ACATCIIbBHOCTD TI'PYHIIBI, BbBICTPAUBATHL KOMMYHHUKATUBHOC BSaHMOﬂeﬁCTBHe,
YUYUTBIBAsI MHCHUC OKPYIKAOMIUX

8 KJIACC

Koxa
nposepsie
MOIo
pe3yJbTa
Ta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1.1

HUCIIOJIb30BaTh ITOHATHUA

1.2

pasiinydaTth SABJICHUA II0 OIHMCAHHUIO HX XapaKTCPHBIX CBOMCTB W Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3MUECKHUX SIBJICHUM B OKpYXKaIOILIEM
MHUpE, B TOM 4Hclle (pU3NYeCKUe SBJICHHS B MPHUPOJE, NIPU 3TOM NEPEBOIUTH
MPaKTUYECKYI0 3a/adyy B Yy4eOHYI0, BBLAEHATh CYLIECTBEHHBIE CBOMCTBa

(npu3HaKM) PpU3NUECKUX SIBICHUN

14

OINMCHIBaTh M3YYEHHBIE CBOMCTBA Tel M (UIUUECKUE SBICHHS, HCIIOIb3YS
¢u3nyeckre BEJWYMHBI, MPH OMMCAHUHU TMPABWIBHO TPAKTOBATh (U3NUYECKUN
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUS U €IUHMIBI (HU3NIECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY
C JpYTUMHM BEJIWYMHAMH, CTPOUTH TpaUKM H3yYEHHBIX 3aBHUCHUMOCTEH
(bU3NYEeCKUX BETUUYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBICHUS M TMPOIECCHI, UCTIOIb3YS
M3y4YeHHBIE 3aKOHBI, MPU ATOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA H

3aIMUCBIBATH €ro MaTCMAaTHUYCCKOC BBIPAKCHIUEC

1.6

OOBSICHATH (PM3MUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE

CUTyallul IPAKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BbIABIATh I[PUYUHHO-




CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE W3 | — 2 JIOTMYECKUX ILAroB C
nomoupio 1 — 2 U3yueHHBIX CBOWCTBAa (PU3WYECKUX SBICHHUM, (U3UUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHbIC 3a/1a4u B 2 — 3 JCHCTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBsI3bIBAlONME (DM3MUECKHUE BEIUYHMHBI: Ha OCHOBE aHAlM3a YCIIOBUS 3aJla4d
3alHCHIBATh KPATKOE YCIIOBUE, BBISABIATh HEAOCTATOK JAHHBIX JJISI PELICHUS
3a/laun, BHIOMpaTh 3aKOHBI M (OpPMYJBI, HEOOXOAMMEBIE IS €€ peleHus,
MPOBOAWTh pPacdy€éThl W CpPaBHHUBATh TOJIYYCHHOE 3HAYeHUE (HU3HUECKOM

BCJINYHNHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO PCIIWTH IIPHU ITOMOIIHU (1)I/I3I/I‘IGCKI/IX
MCTOHOB, HCIOJB3yd OIMMCAHUC HCCICAOBAHUA, BbIACIATH IIPOBEPACMOC
MIpCAIIOJI0KCHUC, OLCHUBATb IpaBUJIbHOCTDb mopsAaakKa IIpOBCACHUA
HCCICOOBaHUsA, N1€J1aTh BEIBOABI

1.9

MIPOBOJIUTH OMBITH 10 HAOIIOACHHUIO (QU3NYCCKUX SIBICHHHA WK (DU3HMUSCKUX
CBOWCTB Teld: (OPMYJIHPOBATh TMPOBEPSAEMbIC TPEAMOJIOKEHHUS, COOUPATh
YCTaHOBKY M3 TPEJIOKEHHOrO 00OpYyIOBaHHUSA, OIMUCHIBATH XOJ OIBITA U
(hopMyIIPOBATh BBHIBOJIBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHA C HCIIOJB30BAHUCM aHAJIOTI'OBBLIX HpI/I60p0B u
JaTYUKOB (1)I/ISI/I‘I€CKI/IX BCJIMYWH, CPAaBHUBATL PE3YJIbTAThI I/I3MepeHI/II>'1 C y‘IéTOM
3aJlaHHOM a0COITFOTHOM TIOTPCITHOCTHU

1.11

MMpOBOAUTL HCCICOAOBAHUC 3aBUCUMOCTH OIHOM CI)HSH‘ICCKOﬁ BCIIMYHUHBI OT
,[[perﬁ C HCIIOJIb30BAHUEM IPAMBIX I/I3MepeHI/II711 IIaHUPOBATb HCCJIICIJOBAHUC,
CO6I/IpaTB YCTAHOBKY U BBIINNOJIHATH U3MCPCHUS, CICAYS NPCIIOKCHHOMY IIJIaHY,
(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘IGHHOfI 3aBUCUMOCTH B BHIC Ta6J'II/II_I u
l"pa(i)I/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTAM HCCIICAOBAHU

1.12

MIPOBOANTh KOCBEHHbIE H3MepeHus (U3NYECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpeHusi, cCOOUpaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEIYs MPENI0KEHHOU

HWHCTPYKIWHU, U BBIYHUCIIATh 3HAYCHUC BECIINYNHBI

1.13

COOJItO/IaTh TpaBHJa TEXHUKHA OE30MacHOCTH NpU padboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM

1.14

XapaKTCPU30BaTh MPUHIHUIIBI )I@flCTBI/IfI HN3YUCHHBIX HpI/I60pOB N TEXHHUYCCKUX
YCTPOMCTB C OMOPOM Ha HMX OMNUCAHMS, HUCIOJb3ys 3HAHUS O CBOWCTBAX

(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb NPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHLBIC HpI/I60pLI
o cxeMaM M CXCEMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI J3JICKTPUUCCKUX
LIeNell ¢ IIoCIeA0oBaTeIbHBIM U napajiyiCJIbHbIM COCOAUHCHUCM J3JICMCHTOB,

pasjiniasd yCJIOBHBIC 0003HaYCHHMS IIEMECHTOB QJICKTPUYCCKUX uenef/i

1.16

MPUBOJAUTE TPUMEPHI (HAXOAUTh WH(OpPMAIKI0O O MpUMEpax) MPaKTUYECKOTrO




MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU ISl 00€CIIeUeHUS
0e30MacHOCTH Mpu oOpalleHuu ¢ MpudopaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOACHHS HOPM SKOJOTHYECKOrO MOBEICHHS B
OKpYy>Kalolllen cpefe

OCYWIECTBIIATh TMOUCK HH(pOpMaruu (pu3nyeckoro coaepkaHus B CETH
HNHrepHer, Ha OCHOBE HMCIOIIMXCS 3HAHMM M IYyTEM  CPaBHEHUs

1.17
JOTOTHUTEIBHBIX HCTOYHUKOB BBIACHATh HH(MOPMAIMIO, KOTOpas SBISETCS
MPOTHBOPEYNBON MIJIK MOXKET OBITh HEOCTOBEPHOI
UCIOJb30BaTh IPU BBIIOJHEHWU YUYEOHBIX 3aJaHUil Hay4YHO-IOMYJISAPHYIO
118 JIUTEpaTypy (pU3NUECKOro COAEPIKaHUs, CIIPAaBOYHbIC MaTepUabl, PECYpPChl CETH
' WnTepHer; BiaaeTh NpuéMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nHGOpMalKU U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO
c03/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KPATKHE YCTHBIE COOOILEHNUS, 000011ast
MHGOPMALINIO U3 HECKOIBKUX HCTOYHHKOB (PH3MUYECKOTO COACP)KAHHS, B TOM
119 quclie nyOJINYHO IIPEJICTaBIISITh pe3yJIbTaThl IPOEKTHOI WIH
' HCCIIEIOBATENbCKON  JI€ATENbHOCTH, IPU OSTOM TIPAMOTHO HCIIOJIb30BATh
M3YyYEHHBIN MOHATUHHBIN anmapaTt Kypca (HU3UKH, COPOBOXKIATh BHICTYIIJICHHUE
Mpe3eHTalnen
IIPU BBIMOJHEHUH YU€OHBIX MPOEKTOB M UCCIIEAOBAHUH (PU3NYECKUX MPOLECCOB
pacripesieniaTh OO0s3aHHOCTM B TpYyIIE B COOTBETCTBHM C IOCTABICHHBIMU
1.20 3aJladyaMH, CIEAUTH 32 BBIIIOJIHEHUEM ILUIaHa JEHCTBUH U KOPPEKTHPOBATh €ro,
' aJIeKBaTHO OIIGHMBaTh COOCTBEHHBIM BKJIAJA B JIEATEIBHOCTh TPYIIHI,
BBICTpPAaMBaTh KOMMYHUKAaTHBHOE B3aWMOJACWUCTBHE, MPOSBISIL TOTOBHOCTH
paszpenatb KOHQJIUKTHI
9 KJIACC
Kox
nposepsie .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
MOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJibTa
Ta
1.1 VCII0JIb30BaTh N3YUYEHHBIE TOHATHS
12 pasnuyath SBJICHHUSI O OMHCAHMIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
' OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE PU3NYECKOE SBICHUE
pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3UUECKHUX SIBICHUI B OKpYKaIOIIEM
1.3 MHUpPE, B TOM 4HUCJIE (DU3NYECKHUE SIBICHHUS B IPHUPOJE, IIPH 3TOM IEPEBOAUTH
b b

MPAKTUYECKYI0 3alady B Yy4eOHYI0, BBLACNATH CYHIECTBEHHBIE CBOICTBa




(mpu3Haku) pU3NUECKUX SABJICHUN

1.4

OINMCBHIBATh M3YYEHHBIC CBOMCTBA Tel M (UINUYECKHUE SIBICHUS, HUCIIONIb3YS
¢u3nyecKkue BENIWYHMHBI, MPH ONHCAHWU TPABHIBHO TPAKTOBAaTh (PU3UUECKUI
CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, OOO3HAUYEHUS W €IUHHUIBI (HU3NIECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEITHUUHY
C JAPYTUMH BEJIWYMHAMHU, CTPOUTH TpauKy HU3YUYEHHBIX 3aBUCHUMOCTEU

(U3HYECKUX BEITMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tej, (PU3NUYECKUE SIBJICHUS U MPOILIECCHI, UCIIONb3YS
M3YYCHHBIC 3aKOHBI, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMKChIBaTh €r0 MATEMAaTUYECKOE BhIpAKEHHE

1.6

OOBSCHATH (PU3UYECCKHE MTPOLIECCHI U CBOWCTBA TEJI, B TOM YHCIIC M B KOHTCKCTE
CUTYyalluil TMPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa: BBIABIATh NPUIHHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHWE M3 2 — 3 JIOTMYECKUX IIIaroB ¢
MOMOINBI0 2 — 3 W3YyYEHHBIX CBOWCTBA (M3WYECKHUX SIBICHHH, (DU3MUYECKHX

3aKOHAa UJIK 3aKOHOMCPHOCTHU

1.7

pemats pacy€THble 3a1a4yu (ONMUparonirecs Ha CUCTEMY M3 2 — 3 ypaBHEHUN),
UCIONIb3YSl 3aKOHBI M (DOpMyIbI, CBsI3bIBarOIMe (DU3MUECKUE BEIMYUHBL: Ha
OCHOBE aHallu3a YCJIOBUS 3a/layd 3alHChIBaTh KPATKOE YCIOBUE, BBISBISTH
HEJOCTAIoONINe WM W30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HE0OXOIUMBIE JUIS PEIICHHUS, TPOBOJAUTH PACUEThl U OLICHUBATh PEATMCTUYHOCTD
MOJIYYEHHOTO 3HAYCHUS (DU3HUECKON BEITMUUHBI

1.8

pacro3HaBaTb HpO6J’IeMH, KOTOPBIC MOKHO PCHIWTHL IMPU IMOMOIINN (1)I/ISI/I‘{eCKI/IX
MCETOAOB, HUCIIOJIB3YyA  OIMMCAHUC  HUCCICAOBAHUA, BBIACIATL IIPOBECPACMOC
MMPEAIIOJIOKCHUC, OUCHUBATL MPABUJIBHOCTL MOPSAAKa IMPOBEACHUA UCCICAOBAHUS,
ACJIaThb BbIBOABI, HHTCPIIPETUPOBATL PC3YJIbTATHI Ha6J'IID,I[eHPII>i " OIIBITOB

1.9

IMPOBOAWUTE OIIBITBHI IO Ha6J'II-O)I€HI/IIO (1)I/I3I/I‘-IGCKI/IX SIBICHUN WA (1)H31/I‘ICCKI/IX
CBOMCTB TeJI: CaMOCTOSTEIbHO COOMpATh YCTAHOBKY W3 M30BITOUHOTO Habopa
0o0Opy/OBaHUs, ONUCHIBATH XOJ OIbITAa U €ro pe3yibTaThl, (HOPMYyIUPOBATH

BBIBOIbBI

1.10

IPOBOJUTH MpPH HEOOXOIUMOCTH CEPUI0 MPSIMBIX H3MEpPEHH, OIpenesnss
cpeaHee  3HAaueHHWE  U3MepseMoll  BenuuuHBl  ((POKYCHOE  paccTOsHUE
cobupatormeid  JIMH3BI), OOOCHOBBIBaTH  BbIOOp  cmocoba  M3MEpeHus
(M3MepHuTeIHLHOTO MPUdOpa)

1.11

MPOBOJUTH  HCCIAEAOBAaHUE  3aBHCHUMOCTEH  (PU3WUYECKMX  BEIUYHH  C
WCTIONB30BAHUEM  TPSMBIX  W3MEPEHWN:  IUIAHUPOBATh  MCCIIEIOBAaHHE,
CaMOCTOATENILHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATH PE3YNbTAThl MOJYICHHOU
3aBUCUMOCTH (PHU3UYECKUX BEJIMYMH B BHUJIC TAOIUIM IPapUKOB, 1€TIaTh BHIBOIBI
0 pe3yJbTaTaM UCCIeAOBaHUS




1.12

MIPOBOANTH KOCBEHHbIE H3MepeHusi (U3NYECKUX BEIUYMH: I[UIAHUPOBATH
U3MEpeHusi, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M  BBIIOJHSTH
U3MEpEeHUs, Cleays MPeUIOKEHHOM MHCTPYKIMH, BBIYHCIATh 3HAUYCHUE
BEJIMYMHBI U AHAIM3UPOBATh IOJTYYCHHBIE PE3YNbTaThl C Y4ETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh MpaBuUja TEXHUKHA O€30macHOCTH Npu padboTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM

1.14

pasnmMyuaTh  OCHOBHBIC  TPH3HAKHM  HW3YYCHHBIX  (PU3MUYECKHX  MOJIEJICH:
MarepuaibHas TO4YKa, abCOIIOTHO TBEPIOE TEIO0, TOYEYHBIM MCTOYHHUK CBETA,
Ty4, TOHKas JIMH3a, [JIaHeTapHas MOJAENb aToMa, HYKJIOHHAsE MOJIETTb aTOMHOTO
spa

1.15

XapaKTepU30BaTh NMPUHIUIIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOMCTB C ONOPOM HAa MX ONHUCAaHHS, HUCIOJb3ysS 3HAHUA O CBOMCTBAX

(bU3NYECKUX SIBICHUH U HEOOXOIMMBIe (PU3MUECKIe 3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE DPHUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIHHBIX MPUOOPOB W TEXHOJIOTUYECKUX IPOIECCOB MPH
pelieHnr y4eOHO-TPAKTUUECKUX 3a/1a4, ONTHYECKHE CXEeMbl JJISi MOCTPOSHUS
M300paKeHUI B IIIOCKOM 3€pKajie U coOUparouieit TuH3e

1.17

NPUBOANUTH TPUMEPHl (HAXOIUTh HMH(POPMALMIO O MPHUMEpax) MPaKTHYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUN B IMOBCEIHEBHOW JKU3HU Ul 0OeCIeYeHUs
0€30MacHOCTH MpH OOpallleHHH ¢ MpruOopaMHu U TEXHUYECKHMHU yCTpoiicTBamu,
COXpPaHEHMs 3/I0POBbSI U COOJIIOJICHHS HOPM SKOJIOTMYECKOrO IMOBEACHUS B
OKpYJKarollleH cpee

1.18

OCYILIECTBIATh MOMCK HMHPOpPMAIMK (PU3NYECKOTO COAEpKAHHUSI B CETH
WuTepHer, caMocToATeNbHO (HOPMYNIHPYs MOUCKOBBIN 3alpOC, HAXOAUTh IMYTH
onpeseNeHusl  JOCTOBEPHOCTH  IOJIyUeHHOM uWHGOpMalMu Ha  OCHOBE

HUMCIOIIUXCA 3HAHUH U JOITOJIHUTECIIBbHBIX NCTOYHUKOB

1.19

WCIONIb30BaTh TPHU BBIOJHEHUH YUEOHBIX 3aJlaHUil Hay4YHO-TIOMYISPHYIO
TuTepaTypy GU3NYECKOTO COJACPIKAHUS, CIIPABOYHBIE MaTepUalbl, PECYPCHI CETH
WuTepHer; BnageTh mpuéMaMyd KOHCHEKTHPOBAHUS TEKCTa, MPEoOpa3OBaHUS
nH(OpMAILIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.20

co3JaBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIEHHWS HAa OCHOBE
nHpOpMalMid W3 HECKOJbKMX HCTOYHMKOB (U3MUECKOTO  COACpKaHUs,
MyOJUYHO TIPEACTABIATh PE3yJAbTaThl TMPOSKTHONW WM HCCIIEI0BATEIbCKOM
NEATEIIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh HM3YYEHHBIA MOHSATUAHBIN
anmapaT HM3ydaeMoro pasjaena (QHU3MKM U CONPOBOXAATh  BBICTYIJICHHE
MPE3CHTAIMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

IIPU BBIMTOJHEHUH Y4eOHBIX MTPOEKTOB U MCCIIEOBaHUN (PU3MUYECKUX MPOLIECCOB




pacupeacisaTb 00513aHHOCTH B rpymnmn€ B COOTBETCTBHM C IIOCTAaBJICHHBIMU
3agadyaMiu, CJIICIUTH 3a BBIIIOJHCHHEM IIJIaHA ,I[eﬁCTBPIﬁ H KOPPEKTHUPOBATH €TI0,
aJICKBATHO OLCHUBATH COOCTBEHHBIHN BKJIaad B JC€ATCIBbHOCTb TI'PYIIIIbI,
BBICTpAUBATbL KOMMYHHKATHBHOC BSaHMOHeﬁCTBHe, MMpoABJIsAA T'OTOBHOCTD

pazpemats KOHGIUKTHI

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kox Kox
IIpoBepsiemMble 3J1€eMeHTHI COAePKAHMS
pasaena | 3j1eMeHTa

®OU3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIET'O MHUPA

®uszuka — Hayka o mnpupone. SBnenus npuponsl. Dusmyeckue
11 SIBJICHUS: MEXAHMYECKHE, TEIUIOBBIC, JJIEKTPUYECKHE, MATrHUTHBIE,

CBCTOBBIC, 3BYKOBBIC

Ouznyeckue BeNUYUHBL. V3MmepeHue  (GUIMYECKUX  BEIUYUH.
1.2 O®uznyeckue npudopsl. [lorpemnocts u3mepenuit. Mexaynapoanas
CUCTEMa EINHHII

EcTtecTBeHHOHay4YHBI METO]I MO3HAHMS: HAOJIOJIEHUE, MMOCTaHOBKA

1 13 Hay4yHOTO BOIPOCA, BBIABMKEHHE THIIOTE3, OSKCIEPUMEHT IO
MPOBEPKE THIOTE3, O0BSICHEHNE HAOIIOAAeMOTO SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBICHUHN C TOMOIIBIO MOJIENIEeH
[IpakTyeckue paboOTHI:
N3mepenue paccTosHUMN.
15 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue TemnepaTypbl IpHA MOMOIIHN KUIKOCTHOIO TEPMOMETPA U
JaT4rKa TeMIePaTyphl
IMEPBOHAYAJIbHBIE CBEJIEHM ST O CTPOEHUU BEILIIECTBA
21 CrpoeHne BeliecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mmepbl. OmbITHI,
JIOKa3bIBalOIINE JUCKPETHOE CTPOCHUE BELIECTBA
92 JIBuxeHne dactul BemiecTBa. CBS3b CKOPOCTH JBMKEHMSI YAaCTHUIL C
2 ' Temneparypoil. bpoynoBckoe nBuxenue, nuhdysus
2.3 B3aunmMosneiicTBre 4acTHI] BEECTBA: NPUTSHKEHNE U OTTAIKHBAHUE
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME Ta30B, KUAKOCTEH U
2.4 TBEPABIX (KPUCTAIMYECKUX) Tell. B3anMOCBsI3b MEXy CBOHCTBAMH

BCIICCTB B Pa3HbIX arperaTHblIX COCTOSAHHAX HW HUX aTOMHO-




MOJICKYJISIPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTuyeckue padbOTHI:
OrneHka jauaMeTpa aTroMa METOJOM PsAoB (C  HCIOJIb30BAaHHEM
dhoTorpadwuii).

2.6

OnpIThI 10 HAOIOICHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B.
OnpiTel 1O  OOHapyXEHHIO JCWUCTBUA CHUJ  MOJEKYJISPHOIrO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHu4ueckoe JABHXXCHUC. PaBHOMepHOC u HCPAaBHOMCPHOC

3.1
JIBIDKCHHE
3.9 Cxopocth. CpenHssi CKOpOCTb IPU HEPABHOMEPHOM JIBUKEHUH.
' Pacu€r mytu 1 BpeMeHU ABUKEHUSA
SIBnenne wuHepuuu. 3aKOH HHepUUM. B3anMopelicTBue Ten Kak
3.3 MpUYMHA W3MEHEHHUs CKOPOCTU JBIKEHHUs Tel. Macca kak Mepa
WHEPTHOCTH TeJia
34 [InotHOCTH BemiecTBa. CBSA3b IVIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
' eauHuIe 00bEMa BeleCcTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOUIBIO
' JIUHAMOMETpA
37 SBnenue TiaroteHus W cuia TsokecTh. Cuila TSDKECTH HaA JIPYTUX
' mnaHnetax. Bec Tema. HeBecoMocTh
33 Cuna Ttpenusi. TpeHHE CKOJIBXKEHHMS M TpPEHHE MOKOos. TpeHue B
' MIPUPOJIE U TEXHUKE
3.9 Cnoxenue cui, HaIlpaBJICHHBIX o OJIHOU IPSIMOIA.
' PaBHOZEHCTBYIOAS CHIT
[IpakTudeckue pabOTHI:
OmnpeneneHre CKOPOCTH pPaBHOMEPHOTO JBIDKEHUs (IIapuka B
KHUJKOCTH, MOJENM DIIEKTPUYECKOr0 aBTOMOOWIIS W Tak Jaiee).
Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUsI Opycka WM HIapuKa
3.10 110 HAKJIOHHOMU IuIocKocTU. OnpesesieHne MIOTHOCTH TBEPAOIO Tea.
OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCHMOCTD pacTsKeHuUs
(medbopmanuu) TPYKUHBI OT NPUWIOKEHHOW Cuibl.  OMBITHI,
JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHMS CKOJIbXKEHHUS OT Beca
TeJa M XapakTepa CONMpPUKACAIOUIUXCSl TOBEPXHOCTEH
3.11 dusndeckre SBICHHS B IPUPOJIE: MPUMEPHI JIBMKCHUS C Pa3IMYHBIMUA




CKOpOCTSIMH B >KUBOW U HEKUBOU MPUPOJE, ACHCTBUE CHIIBI TPEHUS B
MIPUPOJE U TEXHUKE

3.12

TexHuueckue yCTpoucCTBa: TUHAMOMETP, NOAINIHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

4.1

Hasnenne TBEpAOro tena. CrocoObl YMEHBIICHHS W YBEITUYCHUS

JaBJICHHUA

4.2

JlaBnenve Ta3a. 3aBUCHUMOCTh JaBlieHUST Taza oOT 00béMa,
TEMIEPATYPbI

4.3

Hepez[aqa JaBJICHHUA TBépI[bIMI/I TCI1aMH, XHIAKOCTIMHM M TIa3aMu.
3akoH Ilackans. ITHeBMaTHUeCcKe MAITMHBI

4.4

3aBHCHMOCTD JaBJICHUS KUJIKOCTU OT IIyOWHBL. [HMIpocTarnyeckuid

napagokc. CooOmaromuecs: cocybl. [ uapapinrueckue MexaHu3Mbl

4.5

Atmocdepa 3emmm u  atmocdepHoe AaBieHue. [IpudmHBI
CYyLIECTBOBaHMs BO3AYIIHON oOonouku 3emau. OmbiT Toppuuenu.
3aBHCHUMOCTh aTMOC(EPHOTO JaBIEHHUS OT BBICOTHI HAaJ YPOBHEM
Mops

4.6

W3mepenne atmocdepHoro mapneHus. [IpuOopsl ans u3MepeHus
aTMOCc(epHOTO TaBJICHUS

4.7

JlelicTBue KUAKOCTM M Tra3a Ha IMOTPYKEHHOE B HHUX TEIO.
BrItankuBatomas (apxuMeoBa) cuia. 3akoH ApXxumesa

4.8

[InaBanue ten. BoznyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanne 3aBUCMMOCTM Beca Tela B BoJAe OT 00béMa
NOTPYKEHHOW B JKMAKOCTH  4YacTu  Tena.  OmnpezneneHue
BBITAJIKABAIOIIEH CHWIIBI, ACHCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B
KUAKOCTb. [IpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLIEH CHIIBI,
NEHCTBYIOIIE HAa TEIO B JKHIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOLIECH CUJIB,
JeUCTBYIONIEH HAa TENO B KUIKOCTH, OT O00bEMa MOTPYKEHHOH B
XKHUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH kKUAKOCcTU. KoHCTpyrpoBaHnue
apeoMeTpa WM KOHCTPYHMPOBAHME JIOAKM M OIpeleiacHue €€
Ipy30N0AbEMHOCTH

4.10

®dusnyeckue SABIEHUS B MIPUPOJE: BIUSHHE aTMOCHEPHOTO JAaBIICHUS

Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO

411

Texnudeckue ycTpoiicTBa: cooOLIArONIMECS COCYAbL, YCTPOHCTBO
BOJIONIPOBOJIA, THUIPABIMYECKUI Ipecc, MaHOMETp, Oapomerp,
BBICOTOMEp, IIOPLIHEBON HACOC, APEOMETP




PABOTA, MOIIHOCTbD, DHEPT U
5.1 Mexannueckast pabora
5.2 MexaHn4decKkast MOILIIHOCTD
5.3 [IpocThie MEXaHU3MBI: pbIuar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBumiio
' PaBHOBECHs pblYara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K 0JIOKY
55 «3omotoe npaBusio» Mexanuku. Koadduument nonesnoro aeicTeus
' MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenumanpHas SHEPTUM TEJA, MOJHATOTO HAJ 3eMIIEN
5 5.7 Kunerndeckas sneprust
5.8 [Tonnas mexanudeckasi 3HEprus. 3aKOH M3MEHEHUSI U COXpPaHEHUS
' MEXaHMYECKOM SHEPTHH
[IpakTuueckue pabOTHI:
Omnpenenenue pabOThl CUIBI TPEHUS MPU PABHOMEPHOM JBUKCHHH
5.9 Tela MO TOPU3OHTAIBHON MOBepxHOCTU. MccnemoBaHue YCIOBHIMA
paBHOBecusi poryara. M3mepenue KIIJ[ HakIOHHONH MIJIOCKOCTH.
N3ydenne 3akoHa COXpaHEHHs] MEXaHUYECKON YHEPTUH
5.10 ®u3nyYecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIC YEJIIOBEKA
511 TexHruueckue yCTpOWCTBA: pblUar, MOABMIKHBIA W HEMOIABHKHBIN
' OJIOKHM, HAKJIOHHAS TNIOCKOCTb, TPOCTHIE MEXAHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHMS
pasjiena 3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpuu
6.1 CTpOeHMsI BemecTBa. Macca U pa3mepbl MoyeKkysl. OTmbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUHU
6 6.2 Mopenu TBEPAOTO, JKHAKOTO MW Ta3000pa3HOTO  COCTOSIHUI
' BemecTBa. Kpucrannmaeckue u amopdubie Tena
6.3 OObsICHEHHE CBOMCTB ra30B, JKUIKOCTEH U TBEPABIX TET Ha OCHOBE
' MOJIOKEHUN MOJIEKYJIIPHOKMHETUUECKOU TEOPUH
6.4 CmaunBaHUE M KalTWUISIPHBIC SIBJICHUS
6.5 TennoBoe paclIMpeHne U CxKaTUe




Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTbIO TEIJIOBOIO

0.0 JBUKCHUS YaCTHUL]
6.7 Buytpennss sneprus. CriocoObl H3MEHEHHsI BHYTPEHHEH YHEPTUU:
' TEIUIoNepeiaya U COBEpUICHHE pabOThI
6.8 Buger  remomepenadyu:  TEIUIONPOBOJHOCTb,  KOHBEKLHS,
' U3IIy4YeHUe
6.9 KonngecTBo TeIu1oTsl. Y aeibHas TEINIOEMKOCTD BEILIECTBA
6.10 TennooOMeH M TEmIOBOE pPAaBHOBECHE. YPABHEHUE TEIJIOBOIO
' OanmaHca
6.11 IInaBieHne W  OTBEpPAEBAHHME  KPUCTAUIMYECKMX  BELIECTB.
' VY aenpHas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u koHueHcauus. Hcnapenuwe. Kunenwue.
6.12 VY aenpHast TEIIIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHTICHHSI OT aTMOC(HEPHOTO JTaBIICHUS
6.13 BrnaxxHocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
6.15 [Tpuniunsr  pabotsl TemoBbix aAurateneit KIIJ[ TemioBoro
' nsurarens. TennoBble IBUTraTeN! 1 3alIUTa OKPYKAIOUIEH Cpebl
6.16 3aKOH COXpaHEHWs M MPEBpallleHUsT SHEPrud B TEIUIOBBIX
' rporeccax
[TpakTryeckue paboOTHI:
OnbITel 1O  OOHAPYXKEHUIO JIEHCTBHA CHJI  MOJIEKYJIIPHOTO
IPUTSKEHUS.
OneITEl 1O BBIPAIMBAHUIO KPHUCTAJUIOB IOBAapEHHOM COJIM WU
caxapa.
OnbiTel 1O HAOMIONEHHIO TEIUIOBOTO  PACIIMPEHHUs Ta3oB,
JKUJKOCTEN U TBEPABIX TEIL.
6.17 Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPHIIA.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT
ero 00bEMa 1 HarpeBaHus MM OXJIAKICHHS.

[TpoBepka rumoTe3sbl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
HaGnronenue u3MeHeHNs BHYTPEHHEH SHEPIHH Tejla B pe3ysbTaTe
TEIUIONEepeiaui U paboThl BHEITHUX CHII.

I/ICCJIGIIOBaHI/Ie SABJICHUA TemiooOMeHa npu CMCIIMBAaHUN




XOJIOJIHOW U TOPSTYEH BOJIBI.

OrnpesielieHHe KOJMYECTBA TEIUIOThI, TMOJYYEHHOT'O BOJON IIPH
TEIJIO00OMEHE C HAarpeThIM METAUIMYECKUM ITUIHHIPOM.
Ornpezenenne yaeIbHONU TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue nporiecca nCrapeHusl.

OrnpeziesieHre OTHOCUTEBHOM BIIAYKHOCTH BO3/TyXa.

OnpeneneHHe y,HGHBHOﬁ TCIUIOTHI IJIaBJICHUS JIbJA.

®du3nueckue SBJICHUS B npupoac: MOBCPXHOCTHOC HATAKCHHUC U

KalmWJUIIPHBIC ABJICHHUA B IMIPUPOAC, KPUCTAJUIBI B TIPHUPOAC,

018 n3nydenne CoiHIa, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3HI;
o0pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera.
TexHUYECKHE YCTPONUCTBA: KallWJUIAPBI, TPUMEPHI UCTIOIB30BAHUS
6.19 KPUCTAIIJIOB, >KUJIKOCTHBI TEPMOMETp, HaT4YUK TeMIepaTyphl,

TEPpMOC, CUCTEMA OTOIUICHHUA AOMOB, TMI'POMCTPLI, IICUXPOMCTP,

ImapoBas Typ6I/IHa, ABUT'aTCJIb BHYTPCHHET'O CIrOPpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusaius Ten. [[Ba poja 3IeKTpUUECKUX 3apsiioB
BzaumopeiictBue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBHCMMOCTB
7.2 CWJIbI B3aMMOJIEICTBUS 3apsHKEHHBIX TEJI OT BEIWYMHBI 3apsl0oB U
PACCTOSIHUS MEXTy TETaMH)
Onektpuueckoe mnose. HanpsKEHHOCTh 3JIEKTPUUYECKOTO IOJIS.
7.3 [lpyHuMn  cynepmo3WUuy  JJNEKTPUYECKUX  mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn NEKTPUUYECKUX 3aps0B. DneMeHTapHbIN
7.4 anekTpudyeckuil  3apsa.  Crpoenuwe aroma. [IpoBomHuku u
JUDIIEKTPUKH
7.5 3aKOH COXpaHEHHS AJIEKTPUUYECKOTO 3apsiaa
76 ONEKTPUYECKUH TOK. YCIIOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOTO
' TOKa. MICTOYHMKM OCTOSIHHOTO TOKa
27 JleWicTBUSI  DJIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
7.8 Onexktpuueckas nemnb. Cua Toka. IeKTpUUECKOE HAIIPSHKEHNE
79 ConpoTuBi€HWE  NPOBOJHHUKA.  YAEIbHOE  CONMPOTUBIICHHE

BE€IICCTBA




7.10

3akon Oma 1S yyacTka Lenu

7.11 ITocnenoBarenpHOE U APAIUIEIBHOE COCIMHEHUE IIPOBOJHUKOB
219 PabGota ¥ MOIIHOCTb 3JIEKTpUYEeCKOro Toka. 3akoH JDxoyns —
' Jlenna
213 DNEKTPUYECKHEe IEH U MOTPEOUTENN IIEKTPUICCKON YHEPTHH B
' obITy. KopoTKoe 3ambIkaHMe
7.14 [TocrosiHHbIE MarHUTHI. B3anuMoielicTBrE TOCTOSTHHBIX MarHUTOB
715 MaruutHoe mnoJie. MarHuTHOE moJie 3eMJId U €ro 3HA4YeHHUE IJIst
' ’)KU3HU Ha 3emiie
216 Oneir  Opcrena. MarHutHoe Moje  3JIEKTPUYECKOTo  TOKa.
' [IpumMeHeHue 37IeKTPOMarHuTOB B TEXHUKE
JleiicTBE  MAarHUTHOTO TONS HA MPOBOJHUK C  TOKOM.
217 DJeKTpoABUTaTedh  MOCTOSHHOTO  TOKa. Hcnons3oBanue
' AIIEKTPOJBHUraTeNied B  TEXHHMYECKUX  YCTPOWCTBaX M  Ha
TpaHCIoOpTe
218 Onbitet  @apanes. SIBiIeHHE SICKTPOMATHUTHOW WHIYKIUH.
' Ipasuno Jlenna
Onektporenepatop. CrnocoObl  MOMY4YEHHsS  DIEKTPHUECKOMN
7.19 SHEPruM. ODIJEKTPOCTAHIIMKM Ha BO30OHOBISIEMBIX HMCTOYHHKAX
SHEPTrUu
[TpakTrueckue paboThI:
OnbITEl IO HAOMIOAEHUIO JJICKTPHU3ALUU TeJl UHAYKIIUEH U TIpHU
COTNIPUKOCHOBEHUH.
UccnenoBanue neicTBUS 3JIEKTPUUYECKOTO MOJS HA MPOBOJHUKA U
JIUDJICKTPUKH.
CoOopka u mpoBepka pabOThI IEKTPUUECKON IEMU MOCTOSTHHOTO
TOKA.
7.20 W3mepeHue u peryJinpoBaHHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH  CWJIBI  TOKa, MAYLIETO 4epe3
pPE3UCTOP, OT CONPOTHBJIEHUS PE3UCTOpPA W HANPSDHKEHUS Ha
pe3ucrope.

OnbITEl, JAEMOHCTPUPYIOUIME  3aBUCHMOCTH  DJIEKTPHUYECKOTO
COIIPOTUBIICHUS NPOBOJHMKA OT €ro  JUIMHBL,  IUIOLIAAU

IMOIIEPECUYHOT0 CCUCHUSA U MaTCpHUaa.




[TpoBepka MpaBuIIa CIIOKEHHS HanpsLKeHU N npu
MOCJIeI0BATEIbHOM COEAMHEHUU JIBYX pe3uctopoB. IIpoBepka
npaBwiia Ui CWUJIbl TOKa MpPU MapajulebHOM COEIUHEHUU
pesuctopoB. Omnpenenenne pabOThl  AIEKTPUUYECKOTO  TOKa,
uaymero  yepe3  pesucrop.  OmpeneneHue  MOILIHOCTH
AIIEKTPUYECKOT0 TOKa, BhIIEIsIeMON Ha pe3uctope. MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa, HWIYHOIEr0 4epe3 JamIoyKy, OT
HanpspkeHus Ha Hed. Omnpenenenne KIIJI  HarpeBarens.
HccnenoBanue  MarHUTHOTO — B3aMMOJCHCTBHSI  MOCTOSIHHBIX
MarHuToB. V3yuyeHue MarHUTHOTO TOJSl MOCTOSIHHBIX MAarHuTOB
npu ux oOBbEIMHEHUU U pasznieieHuu. VccienoBaHue IeHCTBUS
ANEKTPUYECKOTO TOKAa HAa MArHUTHYKO CTpenky. OmbITHI,
JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI  B3aWMOJCWUCTBUA
KaTYIIKH C TOKOM U MarHuTa OT CUJIbI TOKA U HAIpaBlIeHUS TOKa B
karyiike. M3ydeHnue neicTBUsS MarHUTHOTO TOJI Ha IPOBOJHUK C
TOKOM. KouctpymnpoBanue u U3Yy4eHUe paboThI
anektpoapuratens. Msmepenue KIIJ snexTpoaBurarenbHon
YCTaHOBKH. OnbIThI no HCCJIEIOBAHUIO SIBJICHUS
ANEKTPOMArHUTHOM  MHAYKLIMH:  HCCIEJOBAaHUE  HW3MEHEHHI

SHAYCHUS U HAIIPABJIICHUSA WHAYKIIMOHHOI'O TOKa

duznyeckue SIBICHUSI B npupoac: ISJICKTPHUYCCKUC ABJICHHUA B

aTMoc(epe, JIeKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE I10JIE

r.2l 3emun, apeiid MOJOCOB, POJIb MAarHUTHOTO TIOJISA JUISl JKU3HU Ha
3emJie, MOJISIPHOE CUSHUE
TexHuueckue yCcTpoucTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocTar, CUETYHK JIEKTPUUYECKON SHEpIuu,
2 99 AIIEKTPOOCBETUTENBHBIE npudopHl, HarpeBaTelbHbIe
' AIIEKTPONPUOOPH! (TIPUMEpPHI), PIEKTPUUYECKHE TMPEeIOXPaHUTENH,
AIIEKTPOMArHUT, 3JEKTPOIBUTATEIb TOCTOSIHHOTO TOKa, T€HEpaTop
MOCTOSIHHOT'O TOKa
9 KJIACC
Kon Kon
[IpoBepsieMble IEMEHTHI COJIEPIKaAHUS
paszena | dieMeHTa
g MEXAHWYECKMUE ABJIEHW A
8.1 Mexannueckoe aBumkeHue. MarepuanbHas Touka. Cucrema




oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOT'O IBUYKEHUS

8.3 PaBHOMepHOE NPAMOIMHENHOE IBUKEHHE

8.4 HepaBHoMepHOoe mnpsMonuHelHoe  aBuxkeHue. CpenHas u
' MT'HOBEHHAsI CKOPOCTH TeJla IPH HEPABHOMEPHOM JBIKECHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE NTPSMOJIMHEMHOE IBUKEHUE

8.6 CBo0Ooauoe magenne. OneiTel [ anunes

PaBHOMEpHOE IBMKEHHME II0 OKpYKHOCTH. Ilepuox m wacrora
8.7 oOparleHusl. JIunennas u yriaoBas CKOPOCTH.
LleHTpOCTPEMUTENBEHOE YCKOPEHUE

8.8 ITepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 [IpuHIUI CyNepIIO3UIINHN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHHs: CWJIa TPEHHUS CKOJBXKEHHs, CHJIa TPEHHS IOKOS,
' JPYTUE BUIIBI TPEHUS

8.14 Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHs. Y CKOpEHHE
' CBOOOJIHOTO MaJIEHUS

8.15 JBuxenne 1utaHer Bokpyr Connua. [IlepBas kocMuueckas
' CKOPOCTh. HeBECOMOCTB M TIEperpy3KH

8.16 PaBHOBecue marepuanbHOil Touku. AOGCOIIOTHO TBEPAOE TEI0

8.17 PaBHOBecue TBEpIOro Tena € 3aKpPEIVIEHHOM OChIO BpaIICHUA.
' MowmenT cuisbl. LlenTp Tsbxectn

8.18 Nmmynsc Tena. 3menenue ummyibca. IMImysnbsc cuitsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABMKEHNE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

822 PaGora cunm TspkecTH, ympyroctd, TpeHus. CBs3b JHEPrHH U
' paboThI

8.3 [TorennuanbHass SHEPrust Teda, MOJHATOrO HaJ IMOBEPXHOCTHIO
' 3emin

8.24 [ToreHunanbHast SHEPTUs CKATON MPYKUHBI

8.25 Kunernueckas sHeprust. Teopema 0 KWHETUYECKOW SHEPTUU

8.26 3aK0H COXpaHEHHUsI MEXaHUYECKON IHEPTUN




8.27

[TpakTuueckue paboThI:

Onpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHMsI Opycka WU
JIBIKEHHS IIapuKa [0 HAKJIOHHOW IulocKocTH. Onpenenenue
YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM JIBUYKEHUH 10 HAKJIOHHON
IJIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH  MYyTH  OT  BpPEeMEHH  IpHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauyalbHON CKOPOCTH.

[TpoBepka runoresbl: €Ciy Mpu PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
HAYaJIbHOM CKOPOCTHU MYTH OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO
COOTBETCTBYIOIIME TPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIbI
HOpManbHOro aAaBneHus. Omnpexnenenue koddduimenta TpeHus
ckonbkeHus. OmnpeneneHue KECTKOCTU NMpYyKuHbL. OmnpeneneHue
paboThl CHUIIBI TPEHHUs IMPU PABHOMEPHOM JBIDKEHUU Tela IO
TOPU30HTANBHONM moBepxHOCcTU. OmpeneneHue pabOThl  CHIIBI
YIOPYTOCTH MPH NOABEME TPy3a C UCIIOJIIB30BAHUEM HETOBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB

8.28

duznyeckue ABJICHUSA B Iprupoac: NpUJIMBBI U OTIMBBI, ABUXXCHUC
mwraHeT CoJIHEeYHOH CHUCTCMbI, PCAKTUBHOC IBWXXCHUC IKHUBBIX

OpraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIUAOMCTpP, HaTUYUKHU ITOJIOKCHUA,
pacCToOdIHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEFAHUWA 1 BOJIHBI

o1 KonebarenbHoe  JBHXKEHHE. OcHOBHBIE ~ XapaKTEPUCTUKU
' KoJIeOaHUI: IepUOJ], YacTOTa, AMIUIMTY 1A
9.2 MareMatnyeckuii ¥ INpYyKUHHBIM MasgTHUKU. IIpeBpaiuenue
' HHEPIUu NpH KoJeOaTeIbHOM JABHKEHUH
9.3 3aryxaromue Konebanus. BeinyxaeHHsle koneOanus. Pezonanc
Mexannueckue  BosiHbl.  CBOWMCTBAa ~ MEXaHMYECKHX  BOJIH.
9.4 ITpononpHeIe U MoOnEpeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTDH €€
' pacnpocTpaHeHusl. MexaHW4Yeckue BOJHBI B TBEPIOM TEIE,
CEHCMUYECKHUE BOJIHBI
9.5 3ByK. ' pOMKOCTB M BbICOTA 3BYKa. OTpa)keHuE 3ByKa
9.6 WNHudpa3Byk U ynbTpa3Byk
[TpakTiueckue paboThI:
0.7 OrnpezenieHne 4acTOThl M TIEpHOJa KOJeOaHUH MaTeMaTHYECKOTO

MasiTHUKA.
OnpeznenieHne 4acTOThl W TEpHOJA KOJIEOaHWH MPYKUHHOTO




MasiTHUKA
HccnenoBanue 3aBUCUMOCTH MEepUOJa KOJeOAHUN MOJBEHICHHOTO
K HUTU Tpy3a OT AJuHbl HUTU. VccremoBaHue 3aBUCHUMOCTH
nepuoAa KoyiebaHH NPYKUHHOTO MasTHUKAa OT Macchl Ipysa.
[IpoBepka  HE3aBUCHUMOCTM  Iepuoja  KojeOaHul  rpysa,
MOJIBELICHHOTO K HUTH, OT MAacChl Tpy3a U >KECTKOCTH IMPYKHUHBIL.
W3mepeHue yckopeHust CBOOOTHOTO MaeHUs
0.8 @dusnueckue SABJICHUS B  OPUPOZE:  BOCIPHATHE  3BYKOB
' YKUBOTHBIMH, 36MJICTPSICCHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9XO
9.9 TexHUuYecKue YCTPOICTBA: 9XOJIOT, UCIONIb30BAHHUE yIbTPa3BYKa B
' OBITY U TEXHHKE
SJIEKTPOMATHUTHOE ITIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DJEKTPOMarHuTHOE TMoJje. DIeKTPOMAarHuTHbIe BOJIHBL. CBOiiCTBa
' AIIEKTPOMArHUTHBIX BOJH
10.2 [[Ixana 3MeKTpOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas mnpuponaa ceera. CkopocTh cBeta. BosHOBbIE
' CBOMCTBA CBETA
10 [TpakTyeckue paboOTHI:
10.4 W3yueHne CBOMCTB HJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOUITBEHOTO TenedoHa
105 @dusnyeckue SBIEHUS B MPUPOJE: OHOJOTHYECKOE JeHCTBUE
' BUJUMOTO, YIBTPA(PHOIETOBOIO M PEHTIT€HOBCKOI0 U3Iy4eHH
106 TexHuueckue yCTpOMCTBAa: HCHOJIb30BAHUE 3JIEKTPOMArHUTHBIX
' BOJIH JIJIs1 COTOBOM CBSI3H
CBETOBBIE SBJIEHUA
111 JlyueBas monens cBera. MicTounuku ceera
11.2 [IpamonuHetHOE pacIpOCTpAHEHUE CBETA
11.3 OTtpaxenue ceera. [Iockoe 3epkano. 3aKOH OTpasKeHHsI CBETa
114 IIpenomnenne cBera. 3akoH mpenomieHuss cBera. llomHoe
n ' BHYTPEHHEE OTPAKEHHE CBETA
115 JInnza. Xop sydelt B 1MH3E
11.6 Onrtuueckas cuctema ¢goToanmapara, MUKpPOCKOIIAa U TEIECKOMa
11.7 I'ma3 kak ontuueckas cucreMa. biIM30pyKOCTh 1 JalbHO30PKOCTh
118 Paznoxenue 6enoro cera B ciektp. OnbiTel HetoToHa. CrioskeHue
' CHEKTpaJbHBIX 11BETOB. /lucnepcus ceta
11.9 [TpakTuueckue paboThI:




HccnenoBanue 3aBUCHMOCTH yIJla OTPa)KEHHUSI CBETOBOTO JIyda OT
yria rnajaeHusl.
W3ydyeHne xapakTepUCTUK H300pakeHUs MpeAMETa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIICHUS CBETOBOIO Jyya
OT yrJjia MaJieHusl Ha TPaHMIIE «BO3AYX — CTEKIIO».
[Tonmy4yeHnune n300paskeHHIA ¢ TOMOIIIBIO COOMPAIOIIIEH JTUH3HI.
Onpenenenne (QOKYCHOTO pPACCTOSHUST W ONTHYECKOH CHIIBI
coOuparorien JUH3bL.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITH IO BOCHPHSATHIO IBETA MPEAMETOB MPH MX HAOIIOJCHUU
yepes [BETOBbIC (DUIIBTPHI
duznueckue sBieHus B rnpupojne: 3armeHus Connua u JIlyHsI,
11.10 [[BETa TEJ, ONTHYECKHWE sBIeHUS B armocdepe (mBer HeOa,
pedpakuus, pagyra, MUPax)
1111 TexHuueckue yCTpoOMcCTBa: OYKM, TMEpUCKON, ¢oToanmnapar,
' ONTUYECKUE CBETOBOJIbI
KBAHTOBGBGIE ABJIEHUA
121 OmneiTel Pezepdopaa u manerapHast Mmojens aroma. Mojens atoma
' Bopa
122 Hcnyckanue u moriomieHne cBera aromoM. Kautel. JlnHeiuaTeie
' CHEKTPHI
12.3 PannoaktuBHOCTB. Asib(a, 6eTa- 1 raMMa-u3IydeHUs
124 CrtpoeHue aToMHOTO siapa. HykioHHas Mojenb aTOMHOTO sifpa.
' N3oTomnsl
125 PanuoaktuBHbie TipeBpamienus. llepuos momypacnaga aTOMHBIX
12 ' b
126 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOIO U MacCOBOTO
' qucen
12.7 DHeprus CBsI31 aTOMHBIX sifiep. CBsA3b MacChl U SHEPTHHU
128 Peakuuu cunrtesa u nenenus siaep. Mcrounuku suepruu ConHIa U
' 3BE3 ]
12.9 SAnepHas sHepretuka. JleicTBUE PaMOAaKTHUBHBIX W3JIy4YEHUN Ha
' JKUBBIE OPTaHU3MBI
[TpakTudeckue pabOThI:
12.10 HabmtoieHue CIuTOIHbBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSL.
WccnenoBanue TpPEKOB: HW3MEPEHHE SHEPIMM  YacTHIBI IO




TOpPMO3HOMY TTyTH (110 (hoTorpadusim).
M3mepenue paanoakTuBHOTO (hoHa

@usnueckue SABICHUS B NIPUPOJE: €CTECTBEHHBIM PaJIHOAKTUBHBIN

(1)OH, KOCMHUYCCKUC JIYUH, PAIUOAKTUBHOC HU3JTYYCHUC NPUPOAHBIX

12.11
MUHEPAJIOB, JACMCTBHE DPAJMOAKTUBHBIX W3JIYy4EHUH Ha OpraHu3M
4eJI0BeKa

12.12 TexHuyeckue yCTpPOWCTBA:  CHEKTPOCKOI, WHJIWBUAYaIbHBIN

JO3UMETP, KaMEpa Bunscona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBLHOM MPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kona
npo
Bep
sieM
oro
Tpe
0oB
aHmu

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111€r0
oOpa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponau (U3MKKM B HAy4HOM KapTUHE MHUPA; CHOPMHUPOBAHHOCTh
0a30BbIX MPEJICTABIICHUNA O 3aKOHOMEPHOW CBSI3U M TIO3HABAEMOCTH SIBJIICHUI
NPUPOABI, O POJM SKCIEpPUMEHTa B (PU3UKE, O CHUCTEMOOOpa3yrollel posu
(GU3MKM B PAa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHH, 00
9BOJIIOLIMU (DPU3UUECKUX 3HAHUI U UX POJIU B LIEJIOCTHOM €CTECTBEHHOHAay4YHOMN
KapTUHE MHpa, O BKJIQJ€ POCCUUCKUX M 3apyOexHBbIX YUYEHBIX-QHU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE TMPOIECCOB OKPYXKAIOIIEr0 MHpa, pa3BUTHE

TEXHUKHU U TEXHOJIOTHH

3HaHus O BHUAAX Marepuu (BEIIECTBO M I0JIE), O JBMXKEHUH Kak crocobe
CYIIECTBOBaHMUS MaTepuu, 00 AaTOMHO-MOJIEKYJIIPHOM TEOPUHU CTPOCHHUS
BEIIECTBA, O (PU3MYECKON CYHITHOCTH SIBJICHUH NPUPOAbI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHUE Pa3IMuaTh SIBJICHUS 110
OIMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBICHHE;, YMEHHE PAclo3HaBaTh MPOSBICHUE N3YyYEHHBIX
(GU3NYECKUX SIBICHUM B OKPY)KAIOLIEM MHUpE, BBIACNSAS HX CYIIECTBEHHBIC

CBOMCTBa (IPU3HAKK)




BJ'IaI[CHI/Ie OCHOBaMM IIOHSTHHHOTO arrmapara MW CHMBOJHMYCCKOI'O s3bIKa
(1)I/I3I/IKI/I N HCIIOJB30BaHUEC HUX JIA PCIICHUA y‘le6HBIX 3aaa4; YMCHHUC
XapaKTCpHU30BaTb CBOMCTBaA TECII, (1)I/I3I/ILI€CKI/IC SABJICHUS U IPOUECCHI, UCIIOJIb3Ys
(bYHI[aMCHTaJ'IBHI)Ie N OMIIMPHUYCCKHUEC 3aKOHBI

VYMeHue OIHMCHIBATh HN3YUYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘-ICCKI/IG SABJICHHUA,

UCIIOJIB3YS (PU3HUECKUE BETMUNHBI

Bnagenue ocHoBaMM METOJIOB HAay4yHOTO MO3HAHUS C Y4ETOM COOJIOJCHUS
MpaBWJI 0€30MacHOro Tpyaa: HaboAeHne GU3NYECKUX SABJICHUN:

YMEHHE CaMOCTOSITENIbHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U3
JaHHOTO Habopa oO0OpyAOBaHUS MO HHCTPYKIMH, OMUCHIBATH XOJI OMbITA U
3aMKChIBaTh €r0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBOJbI;

MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHHH (pU3MUECKUX BEIUYUH: YMEHUE
IUTAHUPOBATh HM3MEPEHUS, CAMOCTOSITENIbHO COOUpaTh JKCHEPUMEHTAIbHYIO
YCTaHOBKY 110 HMHCTPYKIIMH, BEIYUCIATH 3HAUEHUE BETUYMHBI U aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNabTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH Ppe3ylbTaToB
HU3MEpEHUI;

MIpOBEICHUE HECJIOKHBIX AKCIIEPUMEHTATIbHBIX UCCIICJIOBAHMIA;
CaMOCTOSITENILHO COOMpPATh SKCIEPUMEHTANbHYIO YCTaHOBKY U IPOBOJIUTH
HCCIEAOBAaHUE 10 MHCTPYKLMH, MPEACTABIATh IMOJYyYEHHbIE 3aBUCHUMOCTU
(¢bu3MUeCKUX BEIMYMUH B BUJIE TAaOMUIl U rpadHUKOB, YUUTHIBATH MOTPEUTHOCTH,
JIeJaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS

[loHnmaHue XapakTEpHbIX CBOWCTB (HU3MYECKUX MoJenel (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEIH CTPOEHHUS Ta30B, XUIKOCTEH U
TBEPABIX TEJ, TUIaHETapHAas MOJEJb aTOMa, HYKJIOHHAsE MOZIEJIb aTOMHOTI'O s]Ipa)

1 YMEHUE IPUMEHATD UX JUIsl OOBSICHEHUS (PU3HMUECKHUX IPOIECCOB

YMenue o0bIACHITh (I)I/ISI/I‘leCKI/Ie MponecCul U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapPAKTEPa, B YaCTHOCTH,
BBISABIIATH TPUYNHHO-CJICACTBCHHLIC CBA3U U CTPOUTH 0OBSICHEHHE C OHOpOﬁ Ha
HU3YUYCHHBIC CBOMCTBaA (pI/ISI/I‘-ICCKI/IX HBHGHHf/'I, (pI/I3I/IquKI/IC 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemiath pacd€rHele 3aqaud (Ha 6aze 2 — 3 ypaBHEHHI), UCHONB3YS
3aKOHBI U (OPMYIBI, CBSI3BIBAIONINE (DU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3aluChIBaTh KPAaTKOE YCIOBUE 3a7aud, BBISBJIATH HEIOCTAIOLIUE JIaHHBIE,
BBIOMpATH 3aKOHBI M (DOPMYIIBI, HEOOXOAUMBIE Ui €€ PEICHHUs, UCTIOIh30BaTh
CIpaBOYHbIE JaHHBIC, MPOBOAMTH PACUETHl U OLEHUBATh PEATUCTUYHOCTD
MOJIYyYEHHOTO 3HAa4YeHHs] (UINYECKOW BEIUYMHBI, YMEHHE OIpeaesaTh
pa3MepHOCTh GU3UUYECKON BETUYHHBI, TOTYYCHHON MPU PEIICHUH 3a/1a4U

YMeHue XapakTepu3oBaTh MPUHIUIIBI JEUCTBUS TEXHUYECKUX YCTPOWCTB, B




TOM 4YHCIE OBITOBBIX HpI/I60pOB, U IMPOMBINUICHHBIX TCXHOJOI'MYCCKHUX
IpouecCoB IO HUX OIIMCAHHIO, HCIIOJBb3ys 3HAHUA O CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX
SIBIICHUH U HeO6XO,Z[I/IMBIe (1)I/I3I/ILI€CKI/I€ 3aKOHOMEPHOCTHU

10

YMeHHue UCHONb30BaTh 3HAHUSA O (U3MUECKUX SIBICHUAX B TOBCEIHEBHOMU
KHU3HH JUIg  obOecrieueHust O€30MacCHOCTH MpH OOpalleHUH ¢ OBITOBBIMH
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBaMH, COXpPAaHEHHS 3JIOPOBbS H
COONIOIEHUSI HOPM SKOJIOTHMUYECKOTO IIOBEJCHUS B OKpYXKarollel cpene;
MOHUMaHHE HEOOXOIUMOCTH MPUMEHEHHS AOCTIKEHUN (PU3UKU U TEXHOJIOTHI

IJI palilMOHAJIBHOTO IMTPUPOJO0ITOJIE30BAHUSA

11

OmnsIT MOKMCKa, IpeodpazoBaHUs U MpelcTaBiIeHUs HHPOpMAHH PU3NIECKOTO
CONIEp’KaHUsl C  KCIOJIb30BaHHEM  HMH(OPMAalMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI; YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOTyYeHHOW MH(pOpMAIUU Ha
OCHOBE HMEIOIIUXCS 3HAaHUM W JIONOJHUTENBHBIX HCTOYHUKOB; YMEHUE
UCIOJIb30BaTh TPU BBIMOJHEHUH Y4YEOHBIX 3a/laHuil HAYYHO-MOMYJISIPHYIO
nuTepaTypy (U3UYECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTEpUalbl, PECYPCHI
cetu  UMutepHer; BrnageHue  0a30BBIMM  HaBBIKAMHU  MPEOOPa3OBAHMUS
uHdopMalud U3 OIAHOW 3HAKOBOM CHCTEMBI B APYTylO; YMEHHE CO3/1aBaTh
COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE MH(MOpMaLUU U3
HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA OI'3 110 ®PU3UKE

Kon IIpoBepsieMblii 31€eMEHT COeP:KAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe aBrkeHue. MatepuanbHas Touka. Cucrema orcu€ra. OTHOCHUTENHHOCTh
' JIBUKCHHUSI
PaBHomepHoe u HepaBHOMepHOe JBMkeHue. CpenHsas ckopocTb. dDopmyna i
1.2 | BBIUHCIIEHHS CpeaHe ckopocTh: V = S/t
PaBHOMEpHOE MpsAMONIMHEHHOE ABMKCHHE. 3aBUCUMOCTh KOOPJIMHATHI Tella OT BPEMEHHU B
cllydae paBHOMEPHOTO MPSMOJIUHEHHOTO TBUKCHHUS
13 | x@)=x,+vf
I'pacduky 3aBHCUMOCTH OT BPEeMEHH AJI MPOEKIUU CKOPOCTH, MPOEKIMH MEepeMEeIICHHs,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOIMHEHHOM JIBH>KEHUU
3aBUCHUMOCTh  KOOPJHMHATHI TeNa OT BPEMEHH B ClIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS:
2
Sy} =Vo, i+ * 3
DopMyIIbl IS MPOEKIUH MEPEMENICHUS, TPOSKIIMH CKOPOCTU U MPOEKIINU YCKOPEHUS TpU
PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUH:
p— r;
14 Sx (T)—Ug_\. Tra, ?
Ur('r) =Up, T4, T,
a. (f) =canst,
Uy, — Uy, =2a,5,
I'padvky 3aBHCHMOCTH OT BpPEMEHHU JUISl TMPOEKIMH YCKOPEHHs, MPOCKIIUH CKOPOCTH,
MPOCKIIMHA  TEPEMEIIEHUS, KOOPAWHATHI TIPH PABHOYCKOPEHHOM MPSMOJMHEHHOM
JBUKCHUH
CBoboaHoe nagenune. @opMyIibl, OMUCHIBAIOIINE CBOOOAHOE Ma/IeHUE Tella M0 BEPTUKAIN
15 (mBw>KeHWE Tela BHM3 WM BBEPX OTHOCUTENBHO TMOBEpXHOCTH 3emiH). ['paduku
' 3aBUCHMOCTH OT BPEMEHU JIJISl MPOEKIIMH YCKOPEHUS, MMPOEKIIMN CKOPOCTH U KOOPIAMHATHI
MIpY CBOOOTHOM TAJICHUH Tea M0 BEPTUKAIU
CKOpOoCTh PaBHOMEPHOTO JBHKCHHSI TeJIa 110 OKPYKHOCTH. HarpasiieHne CKOpOCTH.
dopmyia I BEIYUCIICHUS CKOPOCTH Yepe3 paaIuyc OKPYKHOCTH U IIEPUO]T OOpaIIeHUs:
_ InR

LenTpocTpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTENBHOIO YCKOPEHHUS.
®dopmyra 1715 BBIYUCICHUS YCKOPEHUSI:




®dopmyina, cBsI3bIBaIOIIasl EPUOJT U YACTOTY OOpalCHHUS:

vo L
T

1.7

Macca. [InoTHOCTB BE€HIICCTBA. d)opMyna JJIs1 BBIYUCIICHUA ITJIOTHOCTH
m

P=3

1.8

Cuma — BCKTOpHasd (1)I/I3I/ILICCKaﬂ BeanuuHa. CloKeHUe CUJI

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

F=m-a

COHaHpaBHCHHOCTB BCKTOpA YCKOPCHUS TCJIa U BEKTOPA CUJIbI, ﬂeﬁCTBYIOHleﬁ Ha TCJIO0

1.11

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=—F

1.12

TpCHI/Ie IIOKOA U TPECHUC CKOJIbKCHHA. q)OpMy.Ha JJI1 BBIYUCIICHHUA MOAYJIA CUJIbI TPCHHUA
CKOJIBKCHUA .
F_=u-N
p =}

1.13

Hedopmarus Tena. Yopyrue u Heynpyrue aedopmanuu. 3akoH yrnpyroi aedopmanmu
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IPHO@ TArOTeHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:
F_g. iy -ii.‘:
R>
Cua TshkecTu. Y CKOpeHue CBOOOHOTO M CHHUS.
dopmyra 171 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBmxenne minanet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTs n

neperpy3ku

1.15

I/IMHYJ]LC TCJIa — BCKTOpHaA (I)I/I3I/I‘-ICCKE[$I BCIIMYHHA.

D=mi

Nmnynbe cuctemsl Ten. 3MeHnenne ummysbsca. IMIynbe CUITb

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:
D=nyUy +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabota. @opmyiia a7l BBIYUCICHUS PaOOThI CHIIBIL:




A=Fscosu

Mexanndeckast MOIIHOCTB:

n=4
I

1.18

Kunernueckas u INOTCHIMaJIbHAasA SHCPIrus. CDopMyna JJIs1 BBIYMCIICHUS KHHETHYCCKOM
OHEpPIUH:

H!U‘z
By

TeopeMa o kuHeTHUecKor sHeprun. Popmyra 1 BBIYUCICHNS TOTCHIMAIBHONW YHEPTUH

TeJa, MOJIHATOrO

Haj 3eMEi:

E,= mgh

1.19

MexaHnuueckas OHCPI'UA:

E=E.+E,

3aKOH COXpaHEHMsI MEXaHUYECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHMUYECKON 3HEpPIUU B OTCYTCTBHE CcUJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU IIPU HAJIMYUU CUIIBI TPCHMUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Ppruar. Moment cuier; M - Fl.
YcnoBue paBHOBeCHs pblyara:

M +M, +..=0

[TonBwxHbIN 1 HenoABWXKHBINA 0;10ku. KIIJI mpocThIX MeXxaHU3MOB,
“4'33.'.[1‘:&"!5{

1.21

JlaBiieHue TBEpAOTO TENA.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUSA TBépZ[OI‘ O TCla:

_F
P=-

Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocraTuueckoe AaBiieHNE BHYTPH KUIKOCTH.
dopmyna 17151 BHIYUCICHUS AaBICHUS BHYTPH KHUJIKOCTH:

p=pgh+p,

1.22

3akoH [lackans. ['mapaBnnueckunii npece

1.23

3akoH Apxumena. Popmyna Uil ONPEIEIECHNs BbITAIKUBAIOIIEH CHIIbI, JEMCTBYIOLIEN Ha

TEJI0, OTPYKEHHOE B JKUJIKOCTb MJIU T'a3:




F_i_I:m. :ng

Ycaopue miapanus teia. [InaBanue CYJ0B 1 BO3QYXOILJIAaBAHUC

1.24

Mexannyeckue KoyieOaHWs. AMIUIMTYAA, TEPUOA M YacToTa Kojebanuii. dopmyna,
CBSI3bIBAIOIIAS YACTOTY M MEPUOJI KOIeOaHuil:

1.25

MaremaTHuecKuil U NPYXUHHBIA MasTHUKU. [IpeBparienue sHeprun npu KojaedaTeaTbHOM

JIBIKCHUU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MeXElHI/I‘IeCKI/IC BOJIHBI. HpOI[OJ'II)HBIe nu HOHCpCLIHI)IC BOJIHBI. I[JH/IHa BOJIHBI U CKOpOCTI)
PacIpoCTPaHEHUsS BOIHEIL:
L=v-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpaskeHHe 3BYKOBOW BOJIHBI Ha I'paHMLE ABYX Cpell.
WHubpa3Byk U yiabTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenue cpeqHeil MIOTHOCTU BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH INPY’KUHBI,
KO3 pUIHMEHTa TPEHUSI CKOJBKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI YIPYTOCTH; CpEeIHEH
CKOpPOCTH JIBWJKE€HHUsI Opycka IO HAaKJIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka mpu
JBKEHUU 10 HAKJIOHHOM TUIOCKOCTH; YacTOTHI M MEpHOJia KOJIeOaHH MaTeMaTHYeCKOTO
MasATHHKA, YaCTOTbl W ICpUOJa KoaeOanuit MNPY>XUHHOI'0O MasdTHHWKA, MOMCHTA CHIJIBI,
JEHCTBYIOLEr0 Ha pblyar; padoThl CHIJIBI YHOPYTOCTH INPH MOABEME Ipy3a C MOMOUIBIO
HEMOJIB)KHOTO 0JIoKa; paboThl CUJBl YHOPYTOCTH MpU MOABEME Ipy3a C IOMOIIBIO
MOJIBUJKHOTO OJIOKa.

HccnenoBanue 3aBUCMMOCTH apXUMENLOBOIM CUIIBI OT 00bEMa MOTPYKEHHON YacTH Tena U
OT IINIOTHOCTH KHUIAKOCTH, HE3aBUCUMOCTHU BI)ITaJ'IKI/IBaIOHIGI\/'I CHJIBI OT MAcCChl T€Jia, CUJIIbI
TPECHUA CKOJIBKCHUSA OT CHUJIBI HOPMAJIBHOT'O AABJICHUSA M OT poJda IMOBCPXHOCTU, CHIIBI
YIOPYTOCTH, BO3HUKAIOIIEH B MPYKHUHE, OT CTENEHU AedopMaluy NPYKHUHbBI; YCKOPEHUS
Opycka OT yIJIa HakJIOHAa HaIpapisiolel; mepuoaa (4acToThl) KoJeOaHUW HUTSHOTO
MasTHHKA OT AJIMHBI HUTH, II€pHUOaa Kosaebanuii IMMPY>XUHHOI'O MasiTHUKA OT MacCChl Irpys3a u
)KECTKOCTH IMPYXUHBI; HCCICIAOBAHUC HC3aBUCHUMOCTH II€PUOA KoJe0aHuii HUTSIHOTO

MasATHHMKA OT Macchl Ipy3a. [IpoBepka yciioBHs paBHOBECHS pblyara

1.30

Dusuueckue s61eHUA 8 npupoc)e: MNpUMEPbl ABUKCHHUA C PA3JIMYHBIMU CKOPOCTAMH B
’)KMBOIl M HEXHUBOU npupone, JIENCTBUE CHUIIBI TPCHUSA B MPUPOAC U TCXHUKE, IPUIINBBI U
OTJIMBBI, JIBWXKCHUC IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTUBHOC JBUIKCHUC IKHUBBIX
OpraHu3MoOB, pbldYaru B TCJIC YCIOBCKA, BJIMAHHC aTMOC(l)CpHOI“O JaBIICHUS Ha >XUBOM
OopraHui3M, IUIaBaAHUC pBI6, BOCIHIpHUATUC  3BYKOB  KMBOTHBIMH, 3CMIICTPACCHHC,
celicMUuYecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuuecxue ycmpoticmea: CIUAOMETpP, JATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHUS,
JTUHAMOMETp, TOMIIUITHUKKN, PAKEThI, pbIYar, TOJABMXHBIM W HEMOJABUKHBIN OJIOKH,
HaKJIOHHAs TUIOCKOCTh, TIPOCThIE MEXaHW3MBI B OBITY, COOOIIAIOIIUECS COCY/bI,




YCTPOHCTBO BOJOINPOBOJA, THAPABIMYECKHIA MpPEcC, MAaHOMETp, 0apoMeTp, BBICOTOMED,
MOPIIHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOIH30BAHUE YIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUUIOBBIE SABJIEHU A
OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHMs BEIECTBA.
2.1 | Mopnenu TBEpIOTrO, )KUAKOIO U ra3000pa3HOro cOCTOSIHUN BelecTBa. Kpucraminueckue u
amopdHbIe Tena
29 JIBmxkeHne yactull BemecTBa. CBS3b CKOPOCTH MABIDKEHHSI YACTHUIl C TEMIIEPATypOH.
' BpoyHoBCKoE nBIKEHNE, TUDPy3us
2.3 | CMaunBaHMe U KalUJUIAPHbIC SBJICHUS
2.4 | TertoBoe pacIIMpEeHUE U CKATHE
2.5 | TermoBoe paBHOBECHE
26 Buytpennssa sneprus. PaGorta u Temonepenaya Kak CIOCOObI U3MEHEHMsI BHYTPEHHEU
' SHEPTUn
2.7 | Bunel Temonepenauu: TEMJIONPOBOIHOCTh, KOHBEKLUS, H3JIy4YEHHE
HarpeBanue n oxnaxxaenue Ten. KoinmuecTBo TeIUIOTHL. Y IelibHAs TeIII0EMKOCTB!
28 | o=cem(t,~t,)
3aKOH COXpaHEHUs 3HEPruH B TEIUIOBBIX IIpolieccax. Y paBHEHHE TEIIOBOrO OanaHca:
2.9 QI_QE + =0
210 Hcnapenne u konaeHcanus. M3MeHeHHe BHYTpEHHEH SHEprHM B MPOLIECCEe MCIApEeHUs U
' KoHJeHcalu. Kunenue sxukocty. Y aenbHas Teriora napoodpasosanus: L = Q/m
2.11 | BraxxHOCTH BO3/IyXa
[lnaBnenne m Kpucrammu3anus. V3MeHeHWe BHYTpEHHEW SHEPruM NpPH IUIABICHUU W
KpUCTaJUTN3aIUK. Y IeTbHAS TETUIOTa TUIABICHUS:
2.12
2=2
m
2.13 | BHyTpeHHss dHEprus CrOpaHus TOIUIMBA. Y IeIbHAS TEIUIOTa Cropanus Torumsa: q = Q/m
2.14 | ITpunuuns! paboTs! TemioBbix apurateneil. KI1/1 reruioBoro apuratens
Ipakmuyeckue pabomul
W3mepenne ynenbpHOM TEIUIOEMKOCTH METAUIMYECKOTO IMIIMHAPA; KOJINYECTBA TETUIOTHI,
MOJIYyYEHHOT0 BOJOW KOMHATHOHM Temmneparypbl (UKCHPOBAaHHOW Macchl, B KOTOPYIO
215 OIyIIEeH HArpeThld MWIMHIP; KOJIMYECTBA TEIUIOTHI, OTJAaHHOTO HArPeThIM IMIIMHAPOM,
' mocjie OMyCKaHWsl €ro B BOJAY KOMHATHOW TEMIIepaTypbl, OTHOCHUTEIBHOW BIIQYKHOCTH
BO3/yXa; YACTHHOW TEIUIOTHI TUTABJICHUS JIbAa. MccienoBaHne M3MEHEHHS TeMITepaTyphl
BOJIBI TIPY Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA MPH CMEUIMBAHWU XOJOTHOW U
TOpsTYeii BOBI; MPOIIecca NCIapEHUs
516 DQusuueckue a61eHUsl 6 npupode. TIOBEPXHOCTHOE HATSHKCHUE M KaUJUIIPHbBIC SBJICHUS B

IIPUPOJE, KPUCTAIUIBI B NpUpoAe, nznydeHue CoJiHLa, 3aMep3aHue BOJOEMOB, MOPCKHE




Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHeTa

Texnuueckue ycmpoucmea: KalWUIAPbl, NPUMEPHl HCIOJIb30BAaHUS  KPUCTAJIIOB,

2.17 | )KMIKOCTHBIA TEPMOMETp, JaTYMK TEMIIEpPaTyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETPBI, TICKXPOMETP, TTapoBasi TypOMHA, IBUTATEIh BHYTPEHHETO CrOPAHUS
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 | Dnexrpu3zanus Tein. J[Ba BuIa 3MEKTPUICCKHUX 3apsI0B
3.2 | B3aumoneiicTBue 3apsiKeHHBIX Tel. 3akoH Kynona
3.3 | 3akoH coxpaHEHHsI SJICKTPUUECKOTO 3apsiia
34 DnexTpuueckoe nose. HanpsEHHOCTh 3eKTprueckoro mois. [IpuHuun cyneprno3unuu
' ANEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpudeckux 3apsaoB. J[eMCTBHUE 3IEKTPUYECKOTO IMOJS HA AIEKTPUUECKUE
' 3apsael. [IpOBOTHUKY B TUAIICKTPUKA
[Toctosinublii  snexTpuueckuit Tok. [lelicTBus onexkrtpuueckoro Toka. Cuiia  ToOKa.
36 Hampsoxenue.
' | =g/t,U=Alq
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETbHOE ANEKTPUUECKOE CONPOTUBIICHNUE:!
' R =pl/S
38 3akon Oma st yuactka snekTpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
c FT—=TT AJT - R—R 4o
3.9 | IlapamnensHoe coennHEHNE IPOBOJHUKOB PABHOI'O COIIPOTHUBIICHHUSL:
U=U;:I=I+1;R=—.
-7 B 2
CMmeniaHHbIe COSTUHEHHS TIPOBOIHUKOB
310 Pabota u momHOCTE 25ekTpuueckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 2
O=I"-R-t
312 OneiT Dpcrena. MarHutHoe moje MpsSMOro MPOBOAHHMKA ¢ TOKOM. JIMHMM MarHUTHOM
' UHIYKIHHU
3.13 | MaruuTHOE 10JIe TOCTOSTHHOTO MarHuTa. B3anMoeiCTBHE MMOCTOSHHBIX MarHUTOB
3.14 | lelicTBuE MarHUTHOTO TOJISI HA IPOBOTHHUK C TOKOM
3.15 | OnbiTel @apanes. SBnenue 3aekTpoMarauTHON HHAYKIMK. [IpaBuno Jlenmna
3.16 | Ilpakmuueckue pabomol




N3mepeHne 3IeKTpUYECKOr0 COMPOTUBIICHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOThI AJIEKTPUIECKOTO TOKA.

UccnegoBanue 3aBUCHUMOCTH CUJIBI TOKA, BO3HUKAIOLIETO B MPOBOJHUKE (PE3UCTOPHI,
JIAMIIOYKa), OT HAIPsDKEHUS Ha KOHIAX MPOBOJHHUKA; 3aBUCUMOCTH CONPOTUBIICHUS OT
JUTMHBI IPOBOIHUKA, TJIOIIA/IA €r0 MOMEPEYHOr0 CEUYEHHUS U YACIbHOIO COTPOTUBIICHHUS.
[IpoBepka mpaBuia Il DJIEKTPUUECKOTO0 HANPSHKEHUS TMPU  TOCIEI0BATEILHOM
COCJIMHEHHUH MPOBOJIHUKOB; MpaBuiIa JJIsl CHIIbI 3JIEKTPUYECKOI0 TOKA MPU MapajlieIbHOM
COEJIMHEHHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMITOYKA)

Dusuueckue sA61eHUS 8 npupode.‘ QJICKTPHUYCCKUC SBJICHUA B aTMOC(bepe, QJICKTPHUYCCTBO

3.17 | KUBBIX OPraHU3MOB, MarHUTHOE MoJe 3eMJH, JApel] MOIIOCOB, POJIb MAarHUTHOTO TOJA
IUIs )KU3HU Ha 3emJie, OJSIPHOE CUSTHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKOI, aMIIepMETp, BOJBTMETP, PEOCTaT, CUYETUMK
318 IEKTPUUYECKOW  SHEPruM,  JIEKTPOOCBETUTENbHBbIE  NPUOOPBI,  HarpeBaTelIbHbIC
' JIEKTPONIPUOOPBl  (IpUMEpHBI), BJIEKTPUUYECKHE MPEIOXPAHUTENH, BIEKTPOMArHuT,
JIEKTPOJBUraTelb OCTOSHHOIO TOKA, FTE€HEPaTOpP MOCTOSIHHOT'O TOKa
3.19 | DnexTpomarHuTHBIE BOJMHEL [1IKana 351eKTpOMarHUTHBIX BOJTH
3.20 | JIyueBas mopeinb cera. IIpsMonuHeiiHoe pacipocTpaHEHHE CBETA
3.21 | 3axon orpaxkeHus cBeta. [lmockoe 3epkaio
3.22 | IlpenommueHue cBeTa. 3aKOH MPEIOMIICHHUS CBETa
3.23 | lucriepcusi cBeTa
3.24 JIunza. Xon nydeit B 1uH3e. PoKycHOe paccTosiHuE JIMH3bL. OnTHyeckas cuia JuH3b: D =
' 1/F
3.25 | I'ma3 xak ontudeckas cucremMa. OnTHdecKue mpruoOopsI
IIpakmuyeckue pabomul
W3mepeHune ONTHYECKOM cuiabl  coOuparolied  JHH3BI; (OKYCHOTO  PacCTOSHUSA
cobupatorieit TMH3bI (10 CBOWCTBY paBEHCTBA pa3MepoB MpeaAMeTa U U300paKeHUs, Koraa
3.26 | mpeaMeT pacnoJiokKeH B JBOWHOM (hoKyce), moka3aTessl MPeIOMICHHSI CTEKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOJTYUYEHHOIO ¢ MOMOIIBIO COOMpAIOIIEeH JTMH3BI;
U3MEHEHHs (POKYCHOTO pacCTOSIHMSI JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yria
MIPEJOMJICHHUS] CBETOBOTO JIy4a OT yIJia MaJIeHHs Ha TPAHULE «BO3AYX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3atmenns ComHna u JIyHBI, 1BeTa TeN, ONTHUYECKHUE
' sBJIEHUs B aTMoc(epe (1BeT Heba, pepakius, paayra, MUPaxK)
3.28 | Texnuueckue ycmpoticmea: 0OYKH, IEPUCKOI, (poToanmapar, OnTHIECKUE CBETOBOIbI
4 KBAHTOBEBIE SABJIEHU A
4.1 | PagmoakTtuBHOCTB. AJb(ha-, 6eTa-, ramma-u3nydenus. Peakuun ansda-u 6eTa-pacmanga
4.2 | Oneitel Pesepdopaa no paccesiuuio anbda-yactun. [Inanerapnas Mogenb aroma
4.3 | CocraB aToMHOTO spa. M3oTomb!
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 | SAnepHble peakiyy. 3aKOHBI COXPAHEHHUS 3apsiIOBOIO M MACCOBOT'O YMCEN




Qusuueckue s671eHUs 6 npupode: €CTECTBECHHBIM paJNOAKTUBHBIM ()OH, KOCMUYECKHUE
4.6 | myuw, paAMOaKTHUBHOE H3IyYCHHE IMPHPOJIHBIX MHHEPAJIOB, JEHCTBHE pPaAHMOAKTHBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoticméa:  CIEKTPOCKON, WHIUBUAYAJIbHBIA JIO3UMETP, Kamepa

Bunbcona, simepHas sHepreTuka

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usnka: 7-i kaacc: 0a30BbI ypoBeHB: yueOHuk, 7 kiacce/ [lepoimkun .M., Banos A.U.,
AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHne»

» Ousmka: 8-i kacce: 6a30BbI ypoBEHB: yueOHUK, 8 kiace/ [lepsimkun . M., Banos A. U.,
AknmonepHoe obmectBo «M3naTenscTBo «IIpocBerieHue»

» ®usmuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kiacc/ [lepeimkun U. M., I'ytauk E. M.,
HBanoB A. U., IlerpoBa M. A., AkiimorepHoe o0miecTBo «M3narenberBo «IIpocBenieHuney
METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

Junaktrdeckue matepuaibl. ®usuka, 7 kiace/ Mapon A E., Mapon E.A. AkunonepHoe
obmrectBo «M3narenscTBo «IIpocBerieHney

Hunakrrueckue matepuansl. Gusmka, 8 kimace/ Mapon A.E., Mapon E.A. AkiinonepHoe
obmrectBo «M3narenscTBo «IIpocBerieHney

Hunakrrueckue matepuansl. dusuka, 9 kimace/ Mapon A.E., Mapon E.A. AkiinonepHoe
obmrectBo «M3narenbcTBo «IIpocBerieHney

Metoaudeckoe nocooue. dusnka, 7 kinacc/ Yepaukoa O.A. AKIIMOHEPHOE 0OIIECTBO
«M3parensctBO «lIpocBerienne»

Meroanueckoe nocodue. dusuka, 8 kinacc/ Yepaukosa O.A. AKIIMOHEPHOE OOIIECTBO
«M3parensctBO «lIpocBerienne»

Meroanueckoe nocoodue. dusuka, 9 xknacc/ Yepaukora O.A. AKIIMOHEPHOE OOIIECTBO
«M3parensctBO «lIpocBerienne»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/7f416194
https://class-fizika.narod.ru/




