MYHUIUITAJIBHOE BIO/ZKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEK/IEHUE
JJAKOMOBY/JICKASA OCHOBHAS OBIIEOBPA3OBATEJIBHAS HIKOJIA

AHHOTaMA K padoyeil nporpamme
yueOHoro npeamera «@usuka» s 7-9 Kiiaccon

Pabowas mporpamma yueOHoro mpeamera «®Pusmka» o0s3aTenbHON TpeaMeTHOH obnactn «EcrecTBeHHO-Hay4HBIE
MPEIMEThI» SBISIETCS YaCThI0 OCHOBHOHM 00pa3oBaTebHON MporpaMMbl 0OCHOBHOro obiero oopazosanus (OOIT OO0)
MBOY JlakomoOyackoii OOILI, paspaborana B coorBercTBuU ¢ nyHKTOM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHOI
pabodeil mporpaMmbl 1Mo (u3nke ¢ yu€roM Tematuueckoro ruanHupoBanus ®I'BHY «MHCTUTYT cTpareruu pa3BUTHS
obpazoBanus» Poccuiickoii akaieMun o0pa3oBaHus U pealm3yeTces 3 roja ¢ 7 mo 9 kiacc.

[Mpu peaym3zanmu paboueit mporpaMMbl IO y4eOHOMY Tipeamery «DH3KKay» UCIONb3YIOTCS YICOHUKH, BKIIOYEHHbBIC B
[punoxenne No2 OITY-2022 (npruka3 Munnpocserienus Poccun ot 21.09.2022 N 858):

1. ®usuka. 7 xnacc. YueOnuk (aBTop A.B. Ilepbimkun). -M.: JIpoda
2. @usuka. 8 xnace. YueOnuk (aBrop A.B. [eppikun). -M.: [Ipoda
3. ®uzuka. 9 knacc. Yuebnuk (aBropsl A.B. [leppimikun, E.M. I'ythuk).. -M.: [Ipoda

Pabouass mporpamma pa3zpaboraHa yuumrteneM (U3MKK MIKOJBI ¢ Hcroilb3oBaHueM «KoHcTpykTopa pabounx
nporpamm» caiita «EquHoe copepkanue odmiero oopa3oBaHus» B COOTBETCTBUH ¢ [lonokeHHeM 0 pabounx mporpaMmmax
U ONpe/essieT OpraHu3aio 00pa30BaTeIbHON IESITEILHOCTH YUUTENS B IIKOJIE IO MpeaMeTy « Du3nkay.

Pabouast mporpamma coaep KUT CIEIyIOLINE CTPYKTYPHBIE SJIEMEHTHI:

-LIeJM U3y4YeHus: yueOHoro npeamera « Pusmkay;

-MecTo y4eOHoro npeamera «Pusnkay» B yaeOHOM IUIaHE;

-coneprkanneydeOHoro npeamera « Prusnka;

-IUTAHUPYEMbIE Pe3yIbTaThl (JITYHOCTHBIE, METAIIPEAMETHBIE U TIPEIMETHEIE);

-TeMaTn4ecKoe IUaHUpOBaHue, cHOPMHUPOBaHHOE C YUETOM padodel mporpaMMbl BOCIIUTAHHS U BO3MOXKHOCTBIO
ucrnonb3oBanus S0OP/LIOP.

Pabouas nporpamma oOcyxnena Ha 3acemanuu [IIMO yuureneil MIKOIBI, MPUHSTA PEIICHHEM I1€1ar OTHYeCKOro
coera (mporokon Ne 1 or 28.08.2023r.), yrBepkaena mpukazom no MBOY JlakomoGynckoit OOILL Ne 51 or
28.08.2023r. B kauectBe yactu conepxkanus OOIT OO0

Ha ocnoBe panHOW mporpammbl yuutenem paspadateiBaercst KTII B coorBerctBum ¢ Ilomoxkenuem o
KaJIeHJJapHO-TEMaTUYeCKOM TUIAHMPOBAaHUM MO YydeOHOMY mpeamMeTy, Kypcy, moxymo. KTII paccmarpuBaercs Ha
3aceganuu LLIMO u cornacyercs ¢ 3amectutenem o YBP.

Beinucka
U3 OCHOBHOI 00pa30BaTeibHOM MPOrpaMMbl OCHOBHOI'0 0011ero 00p a30BaHus

PABOYAS ITPOI'PAMMA
yueOHoro npeamera «Du3uKa»
oJig 7 - 9 Kj1accoB
cpok peaauzanum 3 roaa (¢ 7 mo 9 kiacc)

HEJIX U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»
Hesm u3ydeHus: GU3MKN HA YPOBHE OCHOBHOI'O 00IIETr0 00pa30BaHMs:
e MpuOOpeTeHHe HWHTepeca W CTPEMIICHHS OOydYalomuXcs K HAydYHOMY H3YyYCHHIO MPUPOJBI, pa3BUTHE HX
WHTEIUICKTYaJbHbIX U TBOPYECKHX CIOCOOHOCTEIH;
® pa3BHUTHE NPEJCTABICHHH O HAYYHOM METOJE TMO3HAHUS W (POPMHPOBAHHE HCCIIEIOBATEIBCKOrO OTHOLICHHS K
OKPYKAOIIUM SIBIICHUSIM;
e (QopMupoBaHME HAYYHOTO MHPOBO33DEHHMS KaK pe3ylbTara M3yYeHHS OCHOB CTPOEHHS Marepud |
(yHIaMEHTAJIBHBIX 3aKOHOB (PM3HKY;
(hopMHpoOBaHHE MPEACTABICHUIA O PO (GU3UKH ISl pPA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTUH;
pa3BUTHE TPEACTAaBICHUI O BO3MOXHBIX cdepax Oynymied npodeccHoHaIbHOW NEeATEIbHOCTH, CBSI3aHHOW C
(hU3KKOIA, TOATOTOBKA K JalibHEHIIIEMY 00y4YEeHHIO B TOM HaIlpaBJICHUH.

1



JlocTmkeHne dTHUX TeNieil mporpaMMbl TIo U3HKe Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHWs 00eCTIeUMBACTCSI
pelIeHueM CIEIYIOIIX 3a1ay:

e 1puoOpeTeHHWe 3HAHUH O JUCKPETHOM CTPOSHUHM BEIIECTBAa, O MEXaHMYECKHUX, TEIUIOBBIX, OJJIEKTPUYECKHX,
MarHUTHBIX H KBAHTOBBIX SIBIICHUSX;

e puoOpeTeHHe YMEHHIA ONIMCHIBATH U OOBSICHITH (PU3NYECKHE SIBIICHUS C UCIIOJIb30BAaHHEM TOJYUYCHHBIX 3HAHUIA,

® OCBOCHHE METOIOB PEILICHUs MPOCTEHINNX PACYETHBIX 33134 C UCIOJIL30BAaHHEM (U3UYECKIX MOJIENIeH, TBOPUYECKUX
U [IPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® pa3BHTHEC YMEHHMH HAOJIOAATh TPUPOJHBIC SBJICHUS ¥ BBIIOJHATH OIBITHI, JIAOOPATOpPHBIE pPAOOTHI U
AKCIIEPUMEHTAJIbHBIC HCCIISIOBAHUS C HCIIOIb30BAHIUEM N3MEPUTENBHBIX TPHOOPOB;

® OCBOCHHUE MPHUEMOB PabOThl ¢ MH(pOPMAIMEH (U3UIECKOro CoJepIKaHMs, BKII0Yass WH(OPMAIIUIO O COBPEMEHHBIX
JOCTIDKCHHSIX (DM3UKH, aHATIM3 U KPUTHUECKOE OlICHUBaHUE HH(POPMAIIHH;

® 3HAaKOMCTBO cO cdepamMu NpPOPEeCCHOHATBHON JEsTENBHOCTH, CBS3aHHBIMH C (H3MKOH, M COBPEMEHHBIMH
TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTH)KCHUSX (PM3MIECKON HAYKH.

MECTO YUYEBHOT O INIPEJIMETA «®U3UKA» B YUEBHOM IIJIAHE
Ha u3yuenne ¢usuku Ha ypoBHE OCHOBHOTO 0011ero oopa3zoBanus orsoautcs 204 yacos: B 7 kiacce — 68 yacoB
(2 waca B Hemenmwo), B 8 kiacce — 68 uacoB (2 yaca B Heaemo), B 9 kmacce — 68 uvaca (2 waca B Hemenmo).

COAEPKAHHUE YUYEBHOI'O NIPEJMETA

7 KJIACC
Pasnen 1. @usnka v e€ posib B NO3HAHMU OKPY/KAIOLIEr0 MUPa.
®usznka — Hayka o0 npupoae. SBneHus npuponbl. DU3NYECKHE SBICHUS: MEXaHWYECKHE, TEIJIOBBIE,

ANIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Odusnveckre BeqMunHbBL V3Mepenne (usmdeckux BemmuuH. Ousnyeckue mpuOophl. [lorpenmHocTs W3MepeHui.
MesxayHapo iHas cHcTeMa eIUHMIL

Kak ¢u3uka u napyrme €CTECTBCHHbIE HAayKd H3YYaroT IMPUPOAY. ECTECTBEHHO-HAYUHBIM METON TO3HAHHMS:
HaOJro/IeHre, TTOCTAHOBKA HAYYHOTO BOIPOCA, BHIIBIIKEHHUE THIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE THIIOTE3, O0BICHEHHE
HaOro1aeMoro sABJieHns. OnmucaHneU3nISCKUXSIBICHUHN ¢ TTOMOIIIBIOMOJICIICH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIC, IEKTPUICCKHIE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®usnyeckue MprOOPHI U POLIEAYPa MPSIMBIX H3MEPEHU I aHAIOTOBBIM M U (POBBIM IPHOOPOM.
Jlabopamopuviepadomot u onvimol.

1. OmnpeneneHue meHbI ASTCHUS KAl U3MEPUTEIBHOTO MPUOOpa.

2. U3mepeHnepaccTOsSHUH.

3. HM3mepenue o0bEMa KHUIKOCTH U TBEPAOTO Tela.

4. OnpeneneHnepazMepoOBMaIbIXTEI.

5. HM3mepeHue Temneparypsl Ipy IOMOIIH XUAKOCTHOrO TEPMOMETPA U AATUNKA TEMIIEPATYPBI.

6. IIpoBeneHue Mccneq0BaHUS MO MMPOBEPKE THITOTE3bI: JIATBHOCTH MOJETA MaphKa, MYIIEHHONO0 TOPU30HTAIBHO, TEM

0oJbIie, 9eM OOoJbIIe BHICOTA ITyCKA.

Paznen 2. [lepBoHayaibHble CBeeHHsI 0 CTPOEHHHU BellleCTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbL, UX pa3Mepsbl. OIBITHL, 1OKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmxkenune yactul] BemiecTBa. CBsi3b CKOPOCTH JIBHIKEHHS YacTHI[ C TEMIIepaTypoil. bpoyHOBckoe ABHIKEHHE,
muddysus. BzanMoneiicTBre yacTull BelIecTBa: MPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPABIX (KPUCTAIUINUECKUX) Tell. B3anMocBs3b
MEX]ly CBOWCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHneM. Oco0eHHOCTH
arperarHbIX COCTOSHUHN BOZPBI.

Hemoncmpayuu.

1. HaGmonenneOpoyHOBCKOTOIBUKEHUSI.
2. Haomonennennddysum.
3. HaOmonenue siBineHnid, OOBSCHSIONMXCS MIPUTSHKEHUEM HIIM OTTaJIKUBAaHUEM YacTHI] BELIeCTBa.
Jlabopamopusiepadomul u onvimol.
Ouenka ameTpa aToMa METOIOM PSIOB (C HCIONIB30BaHNeM (poTorpaduii).
OnbITH IO HAOTIOACHUIO TETIOBOTO PACIIMPEHHUS TA30B.
3. OmbITHI M0 0OHAPYKEHUIO ISHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSDKEHUS.

Pasnen 3. /Ipu:keHue u B3auMojelicTBUE TeJl.

Mexanuueckoe IBIKeHHE. PaBHOMepHOe M HepaBHOMepHOe AprkeHue. CkopocTb. CpemHsii CKOPOCTb NpH
HCPaBHOMEPHOM JIBUKCHUU. Pacuér IIyTU U BPpECMCHU IBUKCHUS.

SBnenue mHepuuy. 3aKOH MHEpLMHU. B3ammoneiicTBue Ten Kak MPUYMHA U3MEHEHHS] CKOPOCTH JBMIKEHUS Tel.
Macca kak Mepa uHeprHocTH Tena. [ImoTHocTh BemecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHHUIE 00BEMa
BelIeCTBa.
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Cuna kak xapakrepucTuka B3aumoneicTsus ten. Cuna ynpyroctd U 3akoH ['yka. Mi3mepeHue cuiibl ¢ IOMOILIBIO
JUHaMOMeTpa. SIBieHue TaroreHus W cuia Tspkectd. Cuia TsKecTH Ha JApyrux IuaHerax. Bec Tema. HeBecomocTs.
CroxxeHue CuJ, HaIlpaBJIEHHBIX MO OAHON TpsiMol. PaBHonelcTByromasa cui. Cuna tpeHus. TpeHHe CKOMBKEHUS U
TpeHue 1okosi. TpeHue B Ipupose U TEXHUKE.

JHemoncmpayuu.

HabmroneHnemMexaHnuecKoroJBMyKeHUSITENA.
UzmepenuneckopocTUpIMOIMHEHHOT OIBUKESHUSI.
HabmronenuesBieHUsIMHEPLMH.

Habmonenue n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TEl.
CpaBHeHHNe Macc 10 B3aUMOAEHUCTBHIO TEL.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OMHOM MPSIMOIL.

Jlabopamopusiepabomul u onvimol.

Omnpenenenue CKOPOCTH PaBHOMEPHOT'O ABMKEHHUS (IIApUKa B KUIKOCTH, MOJAEN 3JIEKTPUIECKOTO aBTOMOOUIIS U
TaK Janee).

Onpenesnenue cpeHel CKOPOCTH CKOJIbKEHHS OpYCKa HITH IIapHKa M0 HAKJIOHHOM IJIOCKOCTH.
OnpeneeHnenIOTHOCTUTBEPIOrOTeNa.

OnbITHL, IEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHUs (1edopMaliui) Mpy>KUHBI OT MPHIIOKEHHON CHIIBI.

OMnBITH, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh CUJIBI TPEHHSI CKOJILKEHHUS OT Beca Tella M XapaKTepa COMPUKACAIOIINXCS
IIOBEPXHOCTEH.

Paszneun 4. [laBinenne TBEPABIX TeJl, KUAKOCTEN U ra3os.

Hapnenne. CrnocoObl yMEHBIICHUS M yBeIW4eHHs JaBiieHus. [laBieHue rasa. 3aBUCHMOCTbH JABJIEHHS Tas3a OT
o0béma, Temmeparypbl. llepenaua pmaBneHuss TBEPABIMH TEJIaMH, SKUAKOCTAMH H Tazamu. 3akoH [lackans.
[lHeBMaTHueCKHe MAIIMHBL 3aBUCUMOCTb [JaBJICHUS JKUAKOCTH OT TINIyOWHBI. [ MapocTaTHdeckuii mapasokc.
Coobmaromuecs cocyasl. [ uapaBaryeckue MEXaHu3Mbl.

Atmocdepa 3emmm u atMochepHoe NaBieHue. [IpHUrHbBI CyIeCTBOBaHUS BO3AYIIHONW 0000ukH 3emim. OmbIT
Toppuuennu. M3mepenne atMochepHOro AaBieHHs. 3aBUCUMOCTh aTMOC(EPHOro JaBIEHHsSI OT BBICOTHI HaJl YpOBHEM
Mopsi. [Ipubops! 171 n3Mepenns atMocepHOTo JaBICHHUS.

JeiicTBue >XKMAKOCTH W Ta3a Ha NOTPYKEHHOE B HHUX Teso. BeITankwBaromas (apxXuMenoBa) CHiid. 3aKOH
Apxumena. [InaBanueren. BozayxomnnaBanue.

JHemoncmpayuu.

P ook

abkwd

1. 3aBucHMOCTH JJaBJIEHHS Ta3a OT TEMIIEPATYPHI.
2. llepenaua maBieHUS KUIKOCTHIO M Ta30M.
3. Coolurarommecscocypl.
4. T'mapaBmudeckuiinpecc.
5. TlposBreHueaeicTBUIATMOC(HEPHOTOaBICHUS.
6. 3aBHCHMOCTb BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U MIOTHOCTU KUKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHON JKUIKOCTH.
8. VYcnoBue miaBaHMs TeN: IUIaBaHWE WM NOTPYXKEHHE TeJl B 3aBUCHMOCTU OT COOTHOIIEHHUS IUIOTHOCTEH Tesa U
KHUAKOCTH.
Jlabopamopuviepadomot u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BoJIe OT 00bEMa MOTPYKEHHOHN B XKHUJKOCTh YaCTH TeJa.
2. OmnpeneneHne BHITAIKABAIONICH CHJIBI, ICHCTBYIOIICH Ha TEIO, MOTPYKEHHOE B KHIKOCTb.
3. TIpoBepka HE3aBUCHMOCTH BBHITAIKUBAIOIICH CUIIBL, ICHCTBYIOINIEH Ha TEJIO B )KHUIKOCTH, OT MAacChl Tela.
4. OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAJIKMBAIOILIECH CHUJIBbI, JEUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BEMA

MOrpY>KEHHOM B XKUJIKOCTb YaCTHU TeJIa U OT IJIOTHOCTH >KUAKOCTH.
5. KoHucrpynpoBaHue apeomerpa uin KOHCTPYHPOBaHHUE JIOAKU U OMpeIeIeHUE € rPpy30M0IbEMHOCTH.

Pa3nen 5. Padora u MomHoCTh. JHEpPrus.

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIvar, 0J0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs perdara. [IpuMeHenne npaBuia
paBHOBeCHsI pbIyara K 0J0Ky. «3omoToe npaBuio» Mexanuku. KI1/1 mpocteix Mexanu3moB. IIpocTeie MexaHU3MBI B OBITY
1 TEXHHUKE.

Mexannyeckas sHeprus. Kunernueckasi 1 noTeHUuanbHas dHeprus. IIpeBpaiienre oqHOro BHIa MEXaHUYeC KOU
SHEPIUHU B IPYToi. 3aKOHCOXPAHEHUSIPHEPTUH B MEXaHHKE.

Hemoncmpayuu.
1. TIpumMepbIIpOCTHIXMEXaHU3MOB.
Jlabopamopusiepabomul u onvimol.
Onpenesnenue paboThI CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBUKEHHHU TeJIa 110 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanneycioBuiipaBHOBECHSIpbIYATa.
Nsmepenue KI1J] HakTOHHONIIIOCKOCTH.
Nzyuenne 3akoHa cOXpaHEHHSI MEXaHUYECKON SHEPTUH.
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8 KJIACC

Pasnen 6. TensioBbie sIBIEHUS.

OCHOBHBIE TIOJI0KEHHS MOJIEKYJIIPHO--KHHETUYECKOM TEOpUM CTpOEHUs BellecTBa. Macca U pa3Mepbl aTOMOB U
MoJieKyJl. OnbIThl, HOATBEPKIAIOLINE OCHOBHBIE [TOJIOXKEHU S MOJIEKYJISIPHO-KHHETUYECKOM TEOPHH.

Mogemn TBEPAOro, XHUIKOTO W Tra3000pa3sHOro COCTOSIHWN BemlectBa. Kpucrammnueckue ¥ aMopgHBIE Tena.
OOBbsicHEHHE CBOKMCTB Ta30B, )KUAKOCTEH W TBEPIBIX TNl HA OCHOBE ITOJIOKECHUN MOJIEKYJISIPHO--KHHETUYECKOW TEOPHH.
CmauuBaHUe U KalMJUIAPHBIE SBJIEHUSA. TENIOBOE pacllMpeHue U CxKaTue.

Temnepartypa. CBsi3p TEMIEPATyphl CO CKOPOCTBIO TETNIOBOTO ABMKEHHSI YacThll. Bayrpenusist sueprust. CriocoObt
W3MEHEHUsl BHYTPEHHEH PHEpruu: TeIulonepeaada U coBepliieHne padborel. Buapl Teruonepenadu: TerIonpOBOIHOCTS,
KOHBEKLMS, H3ITyYeHHUE.

KonmuecTtBo TeruoTel. Y enbHas TEIUIOEMKOCTH BEIECTBA. 1eIIo00MEeH M TEeIJIOBOE paBHOBECHE. YpaBHEHHE
TernoBoro OanaHca. [InmaBneHne W OTBepAEBaHUE KPUCTAIMYECKMX BELIECTB. YAeNbHAas TEIUIOTa IIaBJICHHUS.
[lapoobpazoBanne u koHzneHcauus. Mcmapenue. Kumenme. YnaempHas Temsora napooOpa3oBaHus. 3aBUCHMOCTD
TeMIeparypbl KUTICHUS OT aTMOC(EPHOTO TaBICHUSI.

BrnaxxnocTb Bo3ayXxa.

OHeprus TOIJMBA. Y IeTbHAas TeIJIoTa CropaHus.

[puanmmer paboter TermoBbix apuratenedt KIIJ[ TemmoBoro npuratens. TerioBble ABUTATENHM W 3aIlluTa
OKpY>Karolllei Cpebl.

3aKOH COXpaHEHUs U NPEeBPAILEHUs] SHEPTHU B TEIIJIOBBIX IIpOLieccax.
JHemoncmpayuu.
Habmonenne6poyHOBCKOTOJIBUKEHHSL.
Hab6mronennenud yzuu.
Habmonenue siBeHUi cMaunBaHUS M KATWIULIPHBIX SBIJICHH.
HabmtogenmnerenioBoropacimpeHusITeN.
W3menenue naBneHus ra3a npu U3MEHEHUH 00bEMa M HarPeBaHUH WIIN OXJIaXKJICHUH.
[IpaBunan3MepeHUsI TEMIEPATYPBL.
Buasirennonepeaauu.
OxJ1a’kIeHU T PUCOBEPIICHUUPAOOTHI.
HarpeBanue mpu coBepiiieHnu paboThl BHEITHUMHU CHIIAMHU.
. CpaBHEHHETEILIOEMKOCTEHPA3TNIHBIXBEIIIECTB.
. HaOmronnenuexkumnenus.
. HaGmrogenue moctostHCTBa TeMIIepaTyphl IIPH TIaBICHUH.
. MozaemmTennoBbIX IBUTaTENEH.
Jlabopamopusiepabomul u onvimol.
OnbIThl IO OOHAPYKEHUIO AEUCTBHS CUIJI MOJIEKYIIAPHOTO IPUTSIKEHHSL.
OnBbITHI 110 BRIpALIMBAHUIO KPHCTAIIIOB MTOBapEHHOM COJIM UJIM caxapa.
OnbITH 1O HAOMIOACHHUIO TEIUIOBOT'O PACIINPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEIl.
Onpenenenue aBieHAs BO3AyXa B OaJUIOHE HIMTPHIIA.
OnbITHL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHHSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUs WIIM OXJIaXKICHHSL.
[IpoBepka ruIoTe3bl JIMHEWHOW 3aBUCHMMOCTH JUIMHBI CTOJOWKA JKUJAKOCTH B TEPMOMETPUYECKON TpPyOKe OT
TeMIEepaTyphl.
Habmonenune n3MeHeHus: BHYTpEHHEH SHEPIUy Teja B pe3yJibTaTe TEIUIoNnepeIaul U padoThl BHELIIHUX CHIL
UccrnenoBanue sBiieHNS TEII00OMEHA TIPH CMEIIIMBAHUN XOJIOHON U TOpsSYe BOJIBI.
Omnpenenenue KOMMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOW MpHU TEIUIOOOMEHE C HArpeTblM METaLUTMYeCKUM
LUJMHAPOM.
10. OmnpeneneHuneyaenbHORTENIOEMKOCTHBEILIECTRA.
11. UccnenoBanuenpoiieccanciapeHusl.
12. OnpeneneHHEOTHOCUTEIBHONBIIAYKHOCTHBO3TYXA.
13. OmnpeneneHue yaenbHON TEIIOTHI TUTABJICHUS JIbA.

Pazgen 7. dnexrpuyeckne 1 MArHUTHbIE SIBJICHUS.

OnexTpuzanus Ten. [[Ba poma snekTpudeckuX 3apsaoB. Bi3anmopelcTBue 3apsikeHHBIX Tell. 3akoH Kynona
(3aBUCHMOCTb CUJIbI B3aUMOJIEHCTBUS 3apsSHKEHHBIX TeJl OT BEIMYMHBI 3aPsI0B U PACCTOSIHUS MEKAY TEIaMH).

Onextpuyeckoe nosne. Hanpsok€HHOCTH anekTpudeckoro moins. [IpuHIMN cynepno3uinuu 3IeKTpUYecKux Mojei
(Ha KaueCTBEHHOM ypOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJeMEHTapHBINA anekrpuueckuil 3apsia. Crpoenue aroma. [IpoBomHuKHM U
JUANEKTPUKHU. 3aKOH COXPaHEHUs SJIEKTPUIECKOTro 3aps/ia.

ONEeKTPUUYECKUH TOK. Y CJIOBHSI CYLLIECTBOBAHUS 3JEKTPHUUECKOro TOKa. VICTOUHMKH MOCTOSAHHOIO TOKa. [lelicTBus
ANEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPHUECKHIA TOK B )KUKOCTSIX M Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJekTpuyeckoe HampspkeHue. CONpOTUBJICHHE NPOBOAHUKA. YAEIBbHOE
compoTuBiieHne BemiectBa. 3akoH Oma 11 ydactka 1enu. IlocnemoBaTensHOoe W MapaijiellbHOE COETUHEHHE
MTPOBOIHUKOB.
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Pabora u MmomHOCTh 37eKkTprueckoro Toka. 3akoH Jxoyms—JleHna. Driekrpuueckwe Iend W MOTPeOUTENH

BHCKTpH‘lCCKOﬁ OHCPruv B 6BITy. KOpOTKOC 3aMbIKaHHC.

IToctostuable MarHuTel. B3anMomeicTBHE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnosie. MardaurHoe 1mosie 3eMid U

€ro 3HaueHWe i1 JKu3HM Ha 3emie. OnbIT Opcrena. MarHuTHOE IOJI€ 3JIEKTPUYECKOro Toka. I[IpumMeHeHue
3JIEKTPOMAarHUTOB B TEXHUKe. JIeWCTBME MArHUTHOIO MOJS Ha MPOBOJHUK C TOKOM. OJEKTPOABUTATENH IMOCTOSHHOTO
ToKa. Vcrionp30BaHue 3JIEKTPOIBUTaTENEH B TEXHUUECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBneHne 3nMeKTpoMarHUTHON WHAyKIWH. [IpaBmiio Jlenma. OnekrporeHeparop. CrocoObr

HOTy4YECHHUS MEKTPUUECKON SHEPIHU. DIEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTUH.

Boo~NooRrwNE
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

Hemoncmpayuu.
OneKkTpu3auusaTel.
JIBa pona SNEeKTPUUYECKUX 3apsI0B U B3aUMOJIEHCTBHE 3apPSHKEHHBIX TEIL.
VY CcTpoicTBO U 1EICTBUEINEKTPOCKOIIA.
DNEeKTPOCTATHIECKASIHTYKITHSI.
3aKOHCOXPaHEHHUSDICKTPUICCKUX3aPSI0B.
[IpOoBOIHUKY U TUANEKTPUKH.
MojnenmipoBaHre CUJIOBBIX JIMHUH 3JIEKTPUUECKOTO MOJIS.
M cTOYHNMKATIOCTOSTHHOT OTOKA.
JlelCTBUSARIEKTPUYECKOrOTOKA.

. DIEeKTPUUECKUNUTOK B KUKOCTH.

. T'a3oBsiiipasps.

. 3MepeHuecunbIToKkaaMIepMeTpoM.

. 3sMepenunesnexrpuyecKoroHanpsKeHUSIBOIBTMETPOM.

. Peoctar n MarazuHconpoTHBIIEHUI.

. BzanmopeiicTBHenoCTOSHHBIXMarHUTOB.

. MonenupoBaHue HEBO3MOXHOCTH pa3eiIeHuUs I10JIF0OCOB MarHUTa.
. MonenmupoBaHue MarHUTHBIX 10JI€H IIOCTOSIHHBIX MArHUTOB.

. OneItOpcrena.

. MarautHoenoseroka. DJIeKTpOMarHur.

. [eiicTBIE MarHUTHOTO IOJISI HA TIPOBOTHUK C TOKOM.

. DIEKTPOJBUTATENILIIOCTOSHHOI OTOKA.

. UccnenoBanresBneHUS3IEKTPOMAar HATHOMMHTY K.

. Onbrrei®apanest.

. 3aBHCHMOCTb HalpaBJIeHUs HHAYKIMOHHOTO TOKA OT yCJIOBHI €r0 BO3HUKHOBEHHUSL.
. DIEKTPOreHepaTopoCTOSHHOTOTOKA.

Jlabopamopuviepadomout u onvimol.
OnbITH IO HAOTIOACHUIO STICKTPU3AIIMH TEJT UHIYKIIMEH U MPH COMPUKOCHOBEHUH.
UccnenoBanue neiicTBUS 3IEKTPUUECKOrO OIS HA IPOBOAHUKHI U JUAJIEKTPUKH.
COopka 1 poBepka pabOThI JCKTPUICSCKON IISTTH MTOCTOSHHOT'O TOKA.
Uzmepenue u peryimpoBaHue CUJIbl TOKA.
H3mepenue u peryanpoBaHUEHA PSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PESUCTOP, OT COMPOTHBIICHUS PE3UCTOPA U HAIPSHKEHHS Ha
pesucrope.
OnBIThI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHUSI TPOBOJHUKA OT €r0 JJIMHBI, IJIOM[aI1
MOTIEPEYHOI 0 CEUYEHUS U MaTepraa.
[IpoBepka mpaBuiia cIOXKEeHHs HATPSLKEHUH MTPU TTOCIEA0BATENbHOM COETUHEHUH IBYX PESUCTOPOB.
IIpoBepka npaBuia st CUIIbI TOKA IPU MApaJIENbHOM COETMHEHUH PE3UCTOPOB.
Omnpenesnenue paboThI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOop.
Onpenenenne MOITHOCTH JEKTPHYECKOT0 TOKA, BRIIEIIEMOM Ha PE3UCTOPE.
UccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT HAIIPsDKEHUS Ha HEH.
Onpenenenne KIIJI narpeBaTesns.
HUccnenoBanne MarHUTHOTO B3aMMOJIEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHre MarHMTHOTO TIOJIS TOCTOSIHHBIX MarHUTOB MTPU UX O0BEANHEHUN W Pa3lICIICHUH.
UccnenoBanve aelicTBUA 3NEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBITHL, AEMOHCTPUPYIOMIAE 3aBUCHMOCTE CHJIBI B3aMMOEHCTBHS KaTyIIKA C TOKOM W MarHUTa OT CHJIBI TOKAa U
HaIpaBJIEHUS TOKA B KaTYIIIKeE.
Uzyuenne aelicTBUS MarHUTHOTO TIOJIS HAa MTPOBOJHHK C TOKOM.
KoncrpyupoBanne 1 nzyueHue paboThl AIEKTPOABUTATEIS.
Mamepenne KII] anexkTponBuraTeIpHONYCTaHOBKH.
OnbITEl MO HWCCIICNOBAHUIO SIBJICHHUS JJICKTPOMAarHUTHOM HWHAYKLMU: HCCICAOBAaHME W3MEHEHMH 3HAYeHHS U
HalpaBJieHUs] UHAYKIHOHHOTO TOKA.
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Pasnen 8. Mexanuveckue siBJICHHS.

Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTb MEXAHUYECKOrO
nBrkeHus. PaBHOMepHOe mpsMonMHeiiHoe [BUkeHue. HepaBHoMmepHoe mpsMonvHeiiHoe nBuxkeHue. CpenHss u
MTHOBEHHAs1 CKOPOCTh TeJla TP HEPABHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBaoyckoperHOe psmonuHeiHoe nmkeHne. CBoboxnoe magenne. OnbiTel [ amies.

PaBHOMepHOE nBIMKeHHE MO OKpykHOcTH. Ilepmon m uacrora oOpamieHusi. JluHeliHas W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.

[Iepsriit 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akon Hetorona. IIpuHIAI Cyneprno3uuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuia TPEHHUs CKOJIBXEHHS, CHJla TPEHHUs IOKOs, APYIHe BHJIbI
TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEeHHE CBOOOTHOrO MajieHus. J[BU>KeHHWE IUTaHeT BOKPYT
Comnnuna. Ilepast kocmMuueckas ckopocTs. HeBecoMocTh U meperpysKu.

PaBHOBecue MaTepuaabHO Touku. AOCOMIOTHO TBEPIOE Teo. PaBHOBecHe TBEPIOTO Tejla C 3aKPEIVIEHHOW OChIO
BpalueHus. MoMeHT cuibl. LIeHTp TsKecTH.

Nmnynec Tena. I3menenne umiynbea. MMimynbe cuiibl. 3aK0oH COXpaHEeHUS UMITYJbca. PeakTUBHOE JBUKEHUE.

Mexannueckast pabora M MoIIHOCTh. Pabora cun TskecTH, ynpyroctd, TpeHus. CBsi3b 3HEPrMH W PadOTHI.
HOTeHHHaJ’IbHaH OHEPrusa TeEja, NOAHATOIO HaJ IMOBEPXHOCTBIO 3EMIJIM. HOTGHHH&HBHEI}I OHEPrus cokaTou IIPY>XUHBI.
Kunernueckas sHeprus. Teopema o KUHETHYECKON 3HEPrUU. 3aKOHCOXPaHEHUIMEXaHUYECKOMIHEPI UH.

Jemoncmpayuu.
HaO:monenre MexaHMuecKoro ABUKEHNS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHHe IyTei U TPACKTOPUI JBMXKEHHS OJHOTO U TOT'O K€ TeJla OTHOCUTEIIBHO PAa3HBIX TEJ OTCUETA.
H3mepenne CKOpOCTH U YCKOPEHUSI IPSIMOIIMHEUHOTO JBUKEHUSL.
HccnenoBannenpru3HakoBpaBHOYCKOPEHHOT OIBUKEHUSI.
HaO:monenue ABHKEHHS TeJa 110 OKPYKHOCTH.
Habmonenne MexaHWYeCKUX SIBJIICHUH, MPOUCXOMASIINX B cucTeMe oTcuéra «Tenmexkka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBUYKEHUH OTHOCHUTENLHO KaOUHeTa (QU3HKH.
3aBUCHMOCTb YCKOPEHHS T€J1a OT MacChl TeJla U JeHCTBYIOLIEH Ha HETO CUJIBL.
Habmtonenmne paBeHCTBa CHUIT IPH B3aUMOJICHCTBHH Tell.
W3meHeHue Beca Tej1a Ipu YCKOPEHHOM JBHKCHUH.
0. [Nepenaya nmiynbca npyu B3aUMOJECHCTBHMN Tell.
11. IlpeoOpa3oBanws SHEPTHUH MIPA B3AUMOIECHCTBUH TEIl.
12. Coxpanenne UMIyJbca IPU HEYIPYTOM B3aUMOJICHCTBHN.
13. Coxpanenune uMIysbca Mpu aOCOMOTHO YIPYTroM B3aUMOACHCTBUH.
14. HabmoneHnepeakTHBHOT OJJBUKEHH .
15. CoxpaHeHnne MEXaHMUYECKON SHEPrUU MPU CBOOOTHOM IMaJICHUH.
16. CoxpaHeHre MEXaHHYECKOW SHEPrUM NP JIBYKCHUH Tella O ASHCTBHEM MPYKUHBI.
Jlabopamopusiepabomul u onvimol.
KoncrpyupoBanue Tpakrta 1151 pa3sroHa v JaJbHEHIIEro paBHOMEPHOTO IBMYKEHH S [IIAPHKA MIIH TEJICKKH.
Onpenenenue cpeHel CKOPOCTH CKOMBKEHHs OpyCKa MM IBMKSHUS [IapHKa 110 HAKJIOHHOW TJIOCKOCTH.
OmnpezesneHue yCKOpeHUs Tea Ipy paBHOYCKOPEHHOM JBHKEHUHU 110 HAKJIOHHOM IIOCKOCTH.
HUccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NP PaBHOYCKOPEHHOM JIBUKECHUH 0€3 Ha4aJIbHOM CKOPOCTH.
ITpoBepka rumoressl: €ciy MPU PaBHOYCKOPEHHOM JABHMKEHUH 0€3 Ha4aJbHOW CKOPOCTH ITyTH OTHOCSITCS KaK Psij
HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OTMHAKOBBL.
HccnenoBanue 3aBUCUMOCTH CHIIBL TPEHHSI CKOJIBKEHUS OT CHJIbl HOPMaJIbHOI'O 1aBJICHUSL.
OnpeneneHnek03PUIMEHTATPEHUACKOIBKECHHUS.
OnpeneneHnexECTKOCTUIIPY>KUHBI.
Onpenenenue paboThI CHIIBI TPEHUS IPH PABHOMEPHOM JIBUKEHUH TEJIa 110 TOPH30HTAILHON ITOBEPXHOCTH.
0. Onpenenenue paboOTHl CHIBI YIPYrOCTH HpPU MOABEME Ipy3a C HCIOIb30BAHWEM HEMOJBMXKHOTO M TIOABHUYKHOIO
0JIOKOB.
11. NzydeHnuesaxoHaCOXpaHEHUSIIHEPTHU.

Pazgen 9. Mexannyeckue Ko1e0aHUsA M BOJIHBL

Konebarensnoe mBukenue. (OCHOBHbIE XapaKTEPUCTUKH  KONEOAHWH: TIEpUOJl, 4YacToTa, aMILIMTY/A.
MaremaTtndeckuil ¥ Ipy>KHHHBIN MassTHUKH. [IpeBpamerne sHeprun mpr Koine0aTeIbHOM JIBIKCHHUH.

3aryxatomme konedanus. BeiHyxaeHHble koaebanus. Pe3onanc. Mexannueckue BoiaHbI. CBONCTBA MEXaHHMUYECKUX
BonH. [IpomonbHBIe W monepevHble BOJHEL. J[JMHA BONHBI M CKOPOCTH €€ pachpocTpaHeHUs. MeXxaHW4ecKue BOJHBI B
TBEPIOM TeJIE, CEICMUUECKUE BOJHBI.

3Byk. ['poMKkoCTh 3ByKa 1 BbIcoTa ToHA. OTpaskeHue 3Byka. MHGPa3ByK U yIbTpa3ByK.

JHemoncmpayuu.

1. HaGmoneHue koyiebaHui TEI O] ISHCTBUEM CHIIBI TSDKECTH U CHJIBI YIIPYTOCTH.
2. HaGmronenue xoneGaHuii Tpy3a HA HUTU U HA TIPY)KHHE.

ocoukrrwNE
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Habmroienuie BEIHYKIEHHBIX KOJICOAHHUI U pe30HaHCA.
Pacnpoctpanenne npooabHBIX U MONEPEYHBIX BOIH (HA MOAECIH).
HaG:moenre 3aBHCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTHYeCKMHPE30HAHC.
Jlabopamopuviepadomul u onvimol.
Ompenenenue 4acTOThI ¥ EPHOA KOIeOaHUH MaTeMaTHIeCKOro MasiTHHKA.
Omnpezesnenne 4acTOTHI U Teproia KojeOaHni MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH Tepruoa KoieOaHuii MOABEIIEHHOT0 K HUTH I'py3a OT JJIMHBI HUTH.
UccnenoBanne 3aBHCUMOCTH Mepro/ia KoneOaHui MPpy>KHHHOTO MasiTHUKA OT Macchl Tpy3a.
ITpoBepka HE3aBUCHMOCTH TIepruoa KojeOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipys3a.
OmBITEL, AEMOHCTPUPYIONME 3aBUCHMOCTH IEpUOAA KOJNeOaHWH NPYKMHHOTO MasTHHKAa OT MacChl Tpy3a M
KECTKOCTHU MPYKHUHBL
H3mepeHneycKopeHHsICBOOOTHOT OTTaICHHS.
Pazgen 10. DiekTpoMarHuTHoOE NoJie M 3JIeKTPOMArHUTHbIE BOJTHBI.
ONEeKTpOMarHUTHOE TMoJie. OJIEKTPOMArHUTHbIE BOJHBL. CBOMCTBa  3NEeKTpOMarHUTHBIX BonH. [llkama

OJICKTPOMArHuTHBIX BOJIH. Hcnonp3oBanue OJICKTPOMArdHMTHBIX BOJIH IJIA COTOBOM CBSI3H.

DnexTpomMarauTHas npuponaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CaolicTBa’neKTPOMarHUTHBIXBOJH.

2. BomHOBEBIECBOMCTBACBETA.

Jlabopamopuviepadomot u onvimol.

1. H3yueHue CBOHCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIEI0 MOOMIBHOTO TeledoHa.

Paznen 11. CBeroBble sIBJICHHS.

JlyueBas mozens cBera. Mcrounuku cBera. IIpsmonuHeiiHoe pacipocTpanenre ceera. 3atmeHusa ComHua u JIyHbL.

Otpaxxenue cBeta. [lnockoe 3epkanno. 3aKOH OTpaKEHHUS CBETA.

[Tpenomnenne cBera. 3akoH MpeJIoOMJIEHHs cBera. [lodHOE BHYTpeHHee OTpakeHHe cBera. lIcrmonb3oBaHMe

IMOJIHOI'O BHYTPCHHETO OTPAXKCHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xox ny4elt B mua3e. Onrrdeckas cucrema oroarmapara, MUKpPOCKOIa U Tesieckona. [ a3 kak ontudeckas

CHUCTCMaA. BJ'II/I?:OPYKOCTB " 1aJIbHO30PKOCTb.
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Pasnoxxenne 6enoro cBera B ciekTp. OnbITel HetoTona. CrojkeHne crieKTpaibHbIX IIBETOB. Jlucrepcusicera.
Hemoncmpayuu.

[IpssMonuHeiiHOEpaCIPOCTPAHEHUECBETA.

OtpaxxeHuecBera.

[Nony4enne n300pakeHHH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiaX.

IIpenomnenuecsera.

OnTHYeCKUCBETOBOI.

Xon myueil B coOuparomiei JI1MH3e.

Xox Jiydel B pacCEUBAIOLIEH JIMH3E.

[Nonmy4enune n300pakeHHUi € MOMOILBIO JIUH3.

[MpuHnun aeticTBus oroarnapara, MUKPOCKOIA U TEIECKOIIA.

. Monenprnasa.
. Paznoxenue 6emoro cBeTa B CIIEKTp.
. [Nonmy4enune 6e0ro cBETa IPH CIOKECHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuviepadomul u onvimol.

HUccrnenoBanre 3aBUCHMOCTH YTJia OTPa)XEHHUsI CBETOBOTO JIyda OT Yriia MaieHHS.
NzydeHne xapakTepruCcTUK H300paKeHHS MTPeIMETa B INIOCKOM 3epKaie.
HccrnenoBanre 3aBUCUMOCTH Yrila IPEJIOMIICHHS CBETOBOT'O JTy4a OT YIJIA MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.
[Mony4enne n300paskeHHUH C MOMOIILIO0 COOUPAIOIIEH JINH3BI.
Onpenenenne GPOKyCHOTO PACCTOSIHUS M ONITHYECKON CHIIBI COOMPATOIIeH JTMH3HI.
OMBITHI IO Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
ONBITHI 110 BOCIPUSTHIO I[BETA MTPESAMETOB ITPHU WX HAOIOICHUH Yepe3 I[BETOBBIC (DHIIBTPEL.

Paznen 12. KBantoBble fiBj1eHUs.

OmnpiTel Pesepdopna u mianerapHas moaens atroma. Mojens aroma bopa. Mcmyckanue u morjomieHue cBeTa

atroMoM. KBanThl. JInHeiluaTeie CIEKTPBI.

PamuoakruBHOCTh. Anb(ha-, 6era- u ramma-uznydeHus. CTpoeHue aToMHOro sapa. HykimoHHast MoJiesib aTOMHOT'O

sapa. H3oronkl. PaI[I/IoaKTI/IBHLIe IMpeBpalICHAA. HepI/IOIl nojrypacraga aToOMHBIX SIACP.

SnepHble peakuuy. 3aKOHBI COXPAHEHHs! 3apsAA0BOIO M MAaCCOBOI'O YHCEN. DHEPrus CBSI3U aTOMHBIX siuep. CBsizb

Macchl U dHeprun. Peakmun cuatesa u neneHus saep. Mcrounuku suepruu ComHIa 1 3BE31.

1.

SInepHas sHepreTuka. [IeficTBHS paInOaKTUBHBIX U3ITYUCHHUIN Ha )KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CrieKTphIM3ITyYeHUs ¥ MTOTJIOICHHUS.



CrexTpbIpa3INyHbIXT30B.

CnexTpBoaopoza.

Habmonenue TpekoB B kamepe BruibcoHa.

PaboTacuérunkanoHU3N YOI XU3ITY IS HUH.

Perucrpanys nznydeHus: IpupoJHBIX MUHEPATIOB U IPOLYKTOB.
Jlabopamopuviepadomot u onvimol.

1. HaGmoneHue CIUTOMIHBIX ¥ IMHEHYATHIX CIIEKTPOB U3TYUEHHS.

2. WccnenmoBanue TPEKOB: U3MEPEHHE SHEPTUH YACTHUIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).

3. HM3mepenuepaaroakTuBHOTo(oHA.

IoBTOpUTEIBLHO-0000IAIOIIUIT MOTY.Tb.

[ToBTOpHUTENEHO--0000IAONIWT MOTYNh TpEeTHA3HAYCH [JIsl CHCTEMaTH3allik W OOOOMICHHWS TMPEAMETHOTO
COJICpKaHUs U OMbITA JEATENbHOCTH, MPHOOPETEHHOTO MPHU U3YyUEHUH BCETO Kypca (DHM3WKH, a TakKe JISi MOJTOTOBKU K
OCHOBHOMY I'OCYJJapCTBEHHOMY 3K3aMeHY IO (PH3UKE I 00YJaIONIMXCsl, BRIOPABIINX 3TOT YIeOHBIH peMeT.

IIpu m3yuyeHuu AaHHOrO MOLYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JESATENBHOCTH, HA OCHOBE KOTOPBIX
o0ecrieunBaeTcsl TOCTHXKEHHE MPEAMETHBIX M METalpeMETHBIX IJIAHUPYEMBIX Pe3ybTaToB 00yueHHs, (OpMUPYETCS
CCTCCTBCHHOHAYUYHAATPAMOTHOCTE: OCBOCHHUEC HAYYHBIX MCETOJ0B HCCIICAOBAHUSA SIBJICHUM npupoabl U TEXHUKU,
OBJIaJICHUE YMEHUSMH OOBSICHATH (PU3MUECKHUE SIBJICHUS, PUMEHSS IOJyYeHHbIE 3HaHUS, PelaTh 3a7ayd, B TOM YUCIIe
Ka4CCTBCHHBIC 1 SKCIICPUMCHTAJILHBIC.

[TpyHIMIHANEHO AEATENBHOCTHBIA XapaKTep AAHHOTO pasjielia peams3yercs 3a cYéT TOro, YTo OOydaromuecs
BBINOJIHSIOT 3aJaHus1, B KOTOPBIX UM Ipeajiaraercs:

e HAa OCHOBE IOJYYCHHBIX 3HAHUH pPAclO3HABaTh W HAYYHO OOBACHATH (DM3UUYECKUE SBICHHUS B OKpPY’Karomien
MPUPOC U TIOBCEHEBHON KU3HHU;

®  UCNONB30BaTh HAyYHBIE METOIBI UCCIEJOBAHUS (PU3HMUECKUX SIBICHUH, B TOM YHUCIE JUIA IPOBEPKU TUIIOTE3 U
HOJTy4YeHUS TEOPETHYECKUX BHIBOJIOB,;

e OOBSACHATH HAaydyHBIE OCHOBBI Hanboliee BaKHBIX JOCTHKCHUI COBPEMEHHBIX TEXHOJOTHH, HalpuMmep,
NPAaKTHYECKOTO HCIOJIB30BAHKUS PA3IMYHBIX HCTOYHUKOB HHEPrMM HA OCHOBE 3aKOHA NPEBpAILlCHUS U
COXpaHEHHS BCEX U3BECTHBIX BUIOB SHEPIHH.

oukhwn

INIAHUPYEMBIE PE3VJBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydyenne ¢u3nkn Ha yYpOBHE OCHOBHOTO OOMIET0 OOpa30BaHHs HAIPABICHO HA JOCTH)KEHHE JIMYHOCTHBIX,
MeTarpeIMEeTHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

B pesynprate wm3ydeHus (QU3MKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs y oOydaromierocs OyayT
c(OpMHUPOBaHBI CIEAYIOIIUE IMYHOCTHBIE PE3YJIbTAThl B UACTHU:
1) naTpuoTHYECKOTOBOCTIUTAHMS:
- IPOSIBJIEHUE UHTEPeca K UCTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (PU3MUECKON HAYKH;
- IEHHOCTHOE OTHOIIEHHE K JJOCTHIKEHUSIM POCCHUIMCKUX YUEHBIX--(DU3NKOB;
2) rpa:kIaHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS S
- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCY)XIEHHH OOLICCTBEHHO3HAYMMBIXM 3THYECKHUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUIECKUM MPUMEHEHNUEM JTOCTHKEHHUH (DH3UKH;
- 0CO3HaHME Ba)KHOCTH MOPAJIbHO--3TUYECKUX NIPUHIUIIOB B IESTEIbHOCTH YUEHOIO;
3) 3cTeTH4eCKOrOBOCIIUTAHUS
- BOCIPHUSTHE 3CTETUYECKUX KaueCcTB (PU3MYECKOH HAayKH: €€ TapMOHHYHOTO IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTY;
4) HIEeHHOCTHOHAYYHOT OIIO3HAHMSI :
- OCO3HAHHUE LIEHHOCTH (PU3NYECKOM HAYKHM KaK MOIHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHIA,
BaKHEHILIEH COCTaBIIAIOIIEH KYIbTYPHI;
- pa3BUTHE HAYIHOU JTI0003HATENHLHOCTH, HHTEpPECa K UCCIIEI0BATEILCKON NEITETBHOCTH;
5) hpopmupoBaHus KYJbTYPBI 310POBbSI H 3MOLUOHAJILHOIO 0JIArONOJIYYMsI:
- OCO3HAaHME IEHHOCTH O€30MacHOr0 00pa3a >KM3HW B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BaKHOCTH TPAaBHII
0€30MacHOro MOBEICHHS HA TPAHCIOpPTE, Ha J0pOrax, ¢ 3JEKTPUYECKHM M TEIUIOBBIM OOOpPYIOBAHHEM B JIOMAITHUX
YCIIOBHSIX;
- c(OPMHPOBAHHOCTH HaBbIKa peIeKCHHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOT'O JKe MpaBa y Jpyroro 4eIoBeKa;
6) TPY10BOrOBOCIIUTAHUS
- aKTUBHOE y4acTHE B PELICHUM MPAKTHUECKHUX 3alad (B paMKax ceMbH, 00pa30BaTeIbHON OpraHM3aliu, ropofa, Kpas)
TEXHOJIOTHYECKON U COITMAILHON HANPaBIEHHOCTH, TPEOYIONMX B TOM YMCiIe U (PU3NYECKUX 3HAHUIA,
- HHTEpeC K MPaKTUIECKOMY U3YUEHHIO MPOPECCHid, CBA3AHHBIX C (PU3HKOIA;
7) 3K0JOTHYECKOTOBOCTINTAHUSA



- OpHEHTALMs Ha IpUMEHeHHe (PU3MYECKUX 3HAHMH /T peleHns 3a1a4 B 00JaCTH OKPY’KaroIel Cpeibl, IIIaHuPOBAHHS
MTOCTYIKOB U OLIEHKH WX BO3MOKHBIX ITOCIIEICTBUH JJIs1 OKPYXKAIOIIEH Cpembl;

- OCO3HaHME III00AIBHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM B IMyTel UX perIeHus;

8) aganTanmMyu K H3MEHSIOIMMCS YCJIOBUAM COLHAIBHONH U IPUPOIHOIA Cpeabl:

- TOTPeOHOCTh BO B3aMMONCHCTBUU MpPH BBHIIOJHEHUHM HCCIEJOBAHMA M MPOCKTOB (PU3UYECKOM HaIpaBICHHOCTH,
OTKPBITOCTB OIBITY U 3HAaHUSM APYTHX;

- TIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€PEe3 MPAKTHUUECKYIO IEATENBHOCTD;

- TOTpeOHOCTH B (pOPMUPOBAHNH HOBBIX 3HAHHUM, B TOM YHCIie ()OPMYIUPOBATH UIEH, TOHATHSI, TUIIOTE3bI O (PU3NUECKIX
00BEKTaX U SIBJICHUSIX;

- OCO3HaHMeE JIS(PUITITOB COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH B 00JIACTH (PU3HKH;

- IJIAHUPOBAHUE CBOETO PAa3BUTHUS B IPUOOPETECHUH HOBBIX (DU3NYECKUX 3HAHMIA;

- CTpeMJICHHE aHaJM3upOBaTh W BBIABJIATH B3aUMOCBSI3M MPHUPOJBI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C
UCTIONb30BaHNEM (DH3MIECKUX 3HAHHM;

- OIIEHKA CBOMX JICHCTBUH C YUETOM BIUSHHS Ha OKPYKAIOIIYIO CPEY, BOZMOXKHBIX TJI00abHBIX MOCIIEICTBHIA.

METAIIPEIAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHHMsl MmporpaMmsbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs y 0Oydaromerocs
OynyT chOpMHPOBaHbI MeTanpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE IT03HABATENIBHBIC YHHBEPCAJIbHBIC Y4eOHbIC
JeWCTBUSI, KOMMYHHKATUBHBIC YHHUBEPCAIbHbBIC YIeOHbIC ICHCTBHS, PETYIATHBHBIC YHHBEPCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3naBaTeJIbHBIC YHUBEPCATbHbIC Y4eOHbIe NelCTBUS

Ba3zoBble Jjornueckne aeicTBus:

®  BBUIBILITH M XapaKTepPH30BaTh CYLIECTBEHHbBIE IPU3HAKA OOBEKTOB (SBJICHHUIN);

®  YCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK KIaCCU(UKALMK, OCHOBAHUS AJIs1 000OILEHUS U CPaBHEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M TPOTUBOPEYHS B paCCMaTPHBAaEMbIX (haKTaxX, JaHHBIX U HAOJIOICHUSIX, OTHOCSIIMXCS K
(DUBUIECKUM SIBIICHUSIM;

®  BBUIBIATH NPUYUHHO--CIICACTBEHHBIE CBSI3M NMPU M3YYEHHH (PU3MUYECKUX SBICHHH M IMPOLECCOB, JeNaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JICIYKTUBHBIX W HMHIYKTHBHBIX YMO3AKJIFOUCHUI, BBIABUTaTh THIIOTE3bl O B3aHMMOCBS3SX
(UBMYECKUX BEITUYNH;

®  CaMOCTOSITENIBHO BBIOMpATh CHOCOO pelieHHsl y4eOHOM (U3MYecKod 3amaud (CpaBHEHHE HECKOJIBKMX BapUaHTOB
pemieHus, BHIOOp HanOoIIee MOIXOSIIETO ¢ yIETOM CaMOCTOATENHHO BEIICICHHBIX KPUTEPUEB).

Ba3oBbiencciieioBaresibcKue1eiicTBUSL:

®  KCIOJIb30BaTh BOITPOCHI KK MCCIICIOBATEIbCKUI HHCTPYMEHT ITO3HAHHS,

® [POBOAUTH MO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OITBIT, HECTIOKHBIN (PU3MUECKHil SKCIIEPHUMEHT, HEOOIbIIoe
uccie0BaHue (PU3MYECKOro SBIICHUS,

® OICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POPMAIMIO, TOJYYCHHYI0 B XOJ€ HCCICAOBAHUS WIIH
IKCTIEPUMEHTA;

®  CaMOCTOSITENBHO (OPMYJIMPOBATh OOOOICHUS M BBIBOABI MO pPE3ylibTaraM IMPOBEAEHHOTO HaOIIOJICHHS, OMbITa,
W CCIICIOBAHHS;

e [IPOTHO3MPOBATh BO3MOXKHOE JajbHelIIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a TAK)KE BBIIBUTAaTh MPEIITOIOKEHHS
00 MX pa3BUTUH B HOBBIX YCIIOBUSAX M KOHTEKCTAaX.

Pabora ¢ nndgopmanmeii:

® [IPUMEHATH pa3INYHbIE METOIbI, HHCTPYMEHTHI M 3alpoChl IpH MOHCKEe M OTOOpe MH(pOpMALUN WM JAHHBIX C
Y4ETOM MPEIOKEHHON yaeOHOU (prU3HUIecKoil 3a1auu;

®  AHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HWHTEPIPETUPOBATH WH(POPMALMIO pa3IMYHBIX BUIOB U  (opMm
MIPeACTABIICHHS;

®  CaMOCTOSITENIHO BBIOMPaTh ONTUMAIbHYIO (HOpMY TpeaCcTaBieHHs WH(OpPMAIMM W HMIUTIOCTPUPOBATH pPEllacMbIe
3a71a4y HECIOKHBIMU CXEMaMH, JHarpaMMaMy, HHOW TpaiKoi U MX KOMOMHAIUSMU.

KomMmyHnkaTuBHbIeyHHBepcalbHbley4YeOHble el CTBUSA:

e B X0/1e O0CYXICHHUS Y4eOHOr0 Marepuala, pe3ysibTaToB Ja0OpaTOpHBIX PadOT M MPOCKTOB 3a/laBaTh BOIPOCHI IO
CymIecTBy 0OCYXTaeMOH TeMbl W BBICKA3bIBATHh HJCH, HAIEJICHHBIE HA pelIeHHe 33Jaud W IOJJepKaHHue
OJaroesaTeIbHOCTH OOILCHUS,

®  COIOCTABISATH CBOM CYXICHHUS C CYXICHUSMHU JPYTUX YYaCTHHKOB JUAIIOra, OOHAPYKUBATh Pa3iMine U CXOJCTBO
TIO3HIIHIA;

BbIPpAXXaTb CBOIO TOYKY 3pCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;
MyOJIMYHO TIPEJCTAaBIISATh PE3yJIbTAThl BBITOJHEHHOTO (DM3MYECKOrO OMbITa (PKCHEPUMEHTa, WCCICIOBaHUS,
MIPOEKTA);



MOHMMATh M HUCIIOJIB30BaTh MPEHMYILECTBA KOMAHIHOH M WHAMBUAYaIbHOW PabOTHI MPH PEHICHUH KOHKPETHON
(bu3MYEeCKOi IPOOIICMBI;

MPUHUMATH 1€ COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS 10 €€ JOCTHIKECHHIO: paclpeessiTh POJIH,
00CYXIaTh TIPOIIECCHI ¥ Pe3yIbTaThl COBMECTHOM paboThI, 0000MaTh MHEHHU ST HECKOJIBKHUX JIFOJICH;

BBINOJIHATH CBOIO 4acTh paOOThI, TOCTHTass KAYeCTBEHHOTO pe3yJibTara Mo CBOEMY HAIPAaBIICHUIO U KOOPAWHHPYS
CBOM JICHCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOETO BKJAAa B OOIMI MPOAYKT IO KPUTEPHUSM, CAMOCTOSTENIBHO C(HOPMYIHPOBAHHBIM
y4aCTHHKaMH B3aHMOJICHCTBHSL.

PeryisiTuBHBIe yHHBepCcaJbHbIE yieOHbIe AeliCTBHSA

Camoopranuzanus:

®  BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CUTYAIUX, TPEOYIOMIUX ISl pelieHus GU3MICSCKUX 3HAHHIA;
OPUEHTHPOBATHCS B PA3IMUHBIX MMOIXOJaX MPUHSTHS PEIICHUH (MHIMBHIYAIbHOE, MPUHATHE PEIICHUS B TPYIIIE,
MIPUHSATHE PEUICHUH TPYIITION );
CaMOCTOSTENIFHO COCTABIITH AJTOPUTM pemeHus (U3MYeCKOW 3aJaud WM IUTaHa HCCIEOBAaHHS C Y4ETOM
MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh NpelaraeMble BApHAHThI PEIICHH;
JieNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOIII/IOHa.]1])H])II71HHTeJIJIGK'FZ

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluM U MpeasiaraTh IUIaH €€ U3MEHEHUs;

OOBSACHSTH MPUYNHBI JOCTHXKEHNUS (HEIOCTIDKEHHUS) Pe3yJIbTaToOB JESATEIbHOCTH, aBaTh OLIEHKY NMPHOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJTHEHUS (PU3HUECKOTO MCCIICIOBAHNS NN MTPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITENIHLCTB, U3MEHUBIIMXCS CUTYAIUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHHUBATh COOTBETCTBUE PE3yJIbTATa LIETH U YCIOBHSM;

CTaBUTH ce0s1 Ha MECTO JPYroro 4ejioBeKa B XOJE CIOpa WM IMCKYCCHU Ha HAyYHYIO TE€MY, IIOHUMAaTh MOTHBBI,
HaMepeHUs U JIOTUKY JIpYyroro;

MpU3HABATh CBOE MPaBO HA OMIMOKY MY pEeIIeHUH (HU3MUECKUX 3a]ad WM B YTBEP)KICHHIX HAa HAyYHBIC TEMbI U
TaKoe e MPaBo IPyroro.

HPEJMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 KJacce TMpeaMeTHbIE pe3yjibTaTbl Ha 0a30BOM YpPOBHE JMOJDKHBI OTpaXKaTb

c(hOpMHUPOBaHHOCTH Y 00YUAIOIINXCSl YMEHHH:

WCMOJNb30BaTh MOHATUS: (PU3MUECKUE W XUMHYECKUE SIBJICHHs, HaOJIOIEHHE, 3KCIIEPUMEHT, MOJAEIb, T'MIIOTE3a,
eAMHUIBl (U3UYECKHX BEJWYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHMs BemecTBa (TBEpHOE, KUIKOE,
razoo0pa3Hoe), MeXaHW4YecKoe JBIIKeHHE (PaBHOMEpPHOE, HEpaBHOMEpHOEe, MPSIMOIMHEHHOE), TpaeKTOpHs,
paBHOAEHCTBYIOIIAA cuia, Aedopmanus (ynpyrasl, miacTH4eckas), HeBECOMOCTb, COOOLIAIOIINECS COCY/IbI;
pasnuuath sBieHus (A y3us, TeIIoBoe IBUKEHHE YacTHI] BEIECTBA, PABHOMEPHOE JIBIKCHUE, HEPABHOMEPHOE
JBUJKEHUE, UHEPLMS, B3aUMOJECHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBhIO BpalllCHUs, Ieperadya
JaBjeHusl TBEPABIMHU TEJaMH, KUAKOCTSIMH M Ta3aMH, arMoc(epHoe AaBlCHHE, IUIaBaHUE TeJI, IMPEBpaLICHUs
MEXAaHUYECKON SHEPIuM) 110 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX IaHHOE
(uznueckoe sSBICHUE;

pacro3HaBaTh HpPOSBICHHE M3YYEHHBIX (PU3MUYECKUX SBICHHH B OKpYy’KalolleM MHUpE, B TOM dYucie (U3MIecKue
SIBJICHUA B TIPUPOJIE: IPUMEPBI JBMXKEHUSA C Pa3IMYHBIMU CKOPOCTSIMH B )KMBOM W HEXHUBOU IIPUPOJE, JEUCTBHE CHIIBI
TpPEHUS B MPUPOJIC U TEXHHKE, BIMSIHUE aTMOC(EPHOTO JIABJICHHUS HA >KMBOM OPraHM3M, IUIaBaHHE PBIO, PbIYard B
TeJle YeJoBeKa, MPU ITOM IEPEeBOJUTh MPAKTHUYECKYIO 3a/auy B y4eOHYIO, BBIICNSATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) GU3MUECKUX SIBIICHUN;

OIUCHIBATh M3YYEHHBIE CBOWCTBA TEN M (DM3MUECKHE SIBICHUS, UCIIONB3Ys (U3NUECKUE BEIMUMHBI (Macca, 00bEM,
IIJIOTHOCTH BEUIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEHAS CKOPOCTh, CHJIAa YIIPYTOCTH, CHIJIAa TSKECTH, BEC TeJa, CHUIa
TpeHus, JaBjieHue (TBEPAOro Teja, *KUIAKOCTH, ra3a), BHITAJIKUBAIOILAS CHUJIA, MEXaHUYecKas paboTa, MOLIHOCTD,
IJIEYO CHJIBI, MOMEHT CHJIbI, KOA(PULIMEHT MOJE3HOTO JIEHCTBUS MEXaHM3MOB, KMHETHUECKAass U MOTEHLMAJbHAsS
9HEprus), Py ONMUCAHUU MPABUIBHO TPAKTOBATH (DM3UUECKHI CMBICI UCTIONB3YEMbIX BEIMUUH, UX 0003HAYECHUS U
eMMHALB (PU3MYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMH
BEIIMYMHAMH, CTPOUTH IpaKN U3yIEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIMIHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHUS M MPOLIECCHI, MCIOJb3Ys MpaBHia CIOXKEHUS cuil (BHOJb
OJTHOM TpsMOii), 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IIPaBUJIO paBHOBECHs phryara (0JioKa), «30JI0TOS
IPaBUJIO» MEXaHHWKU, 3aKOH COXPaHEHHS MEXaHWYECKOM SHEpPrHH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aMCBIBATh €70 MAaTEMATHIECKOE BBIPAKECHHUE;
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OOBACHATH (hM3MUYECKHE SBJIEHHS, MpPOLECCHl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE€ CHUTyalli
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH TPUUMHHO--CIIEACTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 12
JIOTHYECKUX IIaroB ¢ OMOpod Ha 1-2 HM3y4EeHHBIX CBOMCTBAa (PU3MUYECKUX SBICHUH, (QU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;
pemath pacyérHele 3afa4u B 1—2 1eHCTBUA, HCIIONB3Ys 3aKOHBI M (JOPMYIIBI, CBSI3bIBAIOIINE (DH3UUECKHE BETMINHBI:
Ha OCHOBE aHAJIM3a yCJIOBHSI 33/1a4H 3aIMMMCHIBATh KPATKOE YCIIOBUE, TIOACTABIATH (PU3NUECKHUE BEIMYUHBI B (DOPMYIIBI
W TPOBOAMTH pacu€Thl, HAXOIUTHh CHpPABOYHBIE JaHHBIC, HEOOXOAWMBIE IJisl pelIeHHs] 3ajad, OLCHUBAThH
PEATUCTUYHOCTD MOTyYEeHHOW (PU3HUECKON BEIMUNHBL;
pacro3HaBarh MPOOIEMBI, KOTOPHIE MOYKHO PEIINTH IPH MOMOIIN (PH3MIECKUX METOJIOB, B OMMCAHUU HCCIICIOBAHUS
BBIIEJIATH MPOBEPsIeMOe MPEAINoNoXKeHne (TUIOTe3y), pa3nuyaTh W MHTEPHPETUPOBATh MOMYYCHHBIA pE3yJbTarT,
HaXOAUTh OIIMOKK B XOJI€ OMbITA, 1€JaTh BEIBOJBI 110 €r0 PE3yJIbTaTaM;
MPOBOJIUTH OMBITHl 1O HAOMIONEHUIO (DU3NYECKUX SIBICHUH WM (U3MUECKUX CBOWCTB Tel: (OpPMYyIHUpPOBATh
MpOBEPAEMbIE TTPENOIOKEHNS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHMS, 3aMUCHIBATH X0/ OMbITA U
(hopMynupoBaTh BEIBOAI,
BBHIIIOJTHATh TpSIMBIE W3MEPEHUsS] PACCTOSHUS, BPEMEHH, MacChl Tesa, 00bEMA, CHIIBI W TEeMIEpaTypbl C
HCIOJb30BAaHUEM AHAJIOTOBBIX W HHU(POBBIX NMPHOOPOB, 3aMKCHIBATh MOKA3aHWUA MPHUOOPOB € YUYETOM 3agaHHOU
a0COIOTHOM MOTPENTHOCTH H3MEPEHUH;
MPOBOJUTH HCCIECJOBAHUE 3aBHCUMOCTH OJHOH (DM3MYECKOW BEIMYMHBI OT APYroMl C HCIHOJIB30BAHUEM IPSIMBIX
W3MEpEHU (3aBUCMMOCTH IyTH PaBHOMEPHO MBHKYIIErOCs Tela OT BPEMEHHM JBMIKCHHS TeJa, CHJIbl TPEHUS
CKOJIBXKEHHs OT Beca Teja, KauecTBa 00pabOTKM MOBEPXHOCTEH TeNl M HE3aBUCHMOCTU CHJIBI TPEHHUS OT IUIOLIAAH
COIIPUKOCHOBEHHUS TeJl, CUJIbI YIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKMBAIOIICH CHIIBI OT 00BbEMA MOTrPYKEHHON
YaCTH TeJla ¥ OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TIIyOUHBI, Ha KOTOPYIO ITOTPYKEHO
TEJI0, YCJIOBUH IUIaBaHUsI TeJl, YCJIOBUH PaBHOBECHS pbluara W OJOKOB), y4acTBOBAaTh B IJIAHUPOBAHUHU y4eOHOTO
UCCIIEIOBaHUs, COOMpAaTh YCTAaHOBKY W BBINOJHATH W3MEPEHUs, CIIenys MPenIoKeHHOMY IUIaHy, (UKCHpPOBAThH
PE3yJIbTaThl MOJYYEHHOH 3aBUCHUMOCTH (PM3MYECKUX BEIMYMH B BUJE NMPEAJIOKEHHBIX TAa0IMI] U TpaduKkoB, renath
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHus,
MPOBO/IUTH KOCBEHHBIE M3MEPEHHs (PH3MIECKUX BEIMYHMH (IIOTHOCTH BEIIECTBA KUIKOCTH M TBEPIOTO Tela, CHUia
TPEHHUS CKOJIBXKEHHUS, IaBJICHHE BO3AyXa, BEITAJIKUBAIONIAS CHJIA, ISHCTBYIOMIAs Ha MOTPYKEHHOE B KUJIKOCTH TEJIO,
KO09(HUIMEHT TOJIE3HOTO JCHCTBHS MPOCTHIX MEXAaHU3MOB), CIEAYS PEUIOKEHHOW HHCTPYKIMH: TIPH BBITOJHEHUN
W3MEPEHU COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHMCIISITH 3HAU€HHE UCKOMOM BEJIMUUHEI;
co0moaTh MpaBuiia TEXHUKK 0€30M1acHOCTH MpH paboTe ¢ 1abopaTOPHBIM 00OPYIOBAHUEM;
YKa3bIBaTh MPUHLIMIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETp, AWHAMOMETP,
cooOmiaromecs cocyabl, 0apoMeTp, pbluar, OABUKHBIN 1 HEMOABIKHBIN OJIOK, HAKIIOHHAS! TUIOCKOCTD;
XapaKTepU30BaTh MPUHLIMIIBI JEHCTBHUS U3y4EHHBIX IPUOOPOB M TEXHUYECKUX YCTPOICTB C OMOPOM HAa X ONHMCAHUS
(B TOM umcie: TONIIMIHMKU, YCTPOHCTBO BOIONPOBOMAA, THAPABIMYECKUN MPecc, MaHOMETpP, BBICOTOMED,
MIOPIITHEBOM HACOC, apeOMETP), UCTIOJB3Ys 3HAHUS O CBOWCTBAX (DM3UUYECCKUX SIBJICHUM W HEOOXOauMbIe (pU3HUeCcCKue
3aKOHBI ¥ 3aKOHOMEPHOCTH;
PUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMAIHIO O IPUMEPaX) MPaKTHYECKOTO UCTIONB30BaHNS (PU3NIECKUX 3HAHUH B
MOBCEJHEBHOW JKU3HM Uil obecreyeHusi Oe30MacHOCTH MpH OOpamieHuu ¢ NpudopaMM M TEXHUYECKHMU
YCTpOWCTBaMU, COXPAHEHHUS 37I0POBBS U COOJIIOZCHUSI HOPM 3KOJIOTMYECKOro MOBEACHUS B OKPYKAIOIIEH cpesie;
OCYIIECTBJISITH OTOOP UCTOYHUKOB MH(popMalmu B MIHTepHETe B COOTBETCTBHH C 331aHHBIM ITOMCKOBBIM 3aIIpPOCOM,
Ha OCHOBE MMCIOLMXCS 3HAHUH W MYTEM CPaBHEHHs Pa3MYHBIX HCTOYHWKOB BBLACISATH MH(POPMAIHIO, KOTOpas
SBIISIETCSI IPOTUBOPEUNBON MIIM MOKET OBITh HEIOCTOBEPHOI;
WCIOJIBb30BaTh MPH BHIMOJIHEHUH y4eOHBIX 3aJaHUi HAYYHO--TIOMYJISIPHYIO JUTEPATypy (U3UUECKOro CoAep KaHus,
CIpaBOYHBIE MaTepHalibl, pecypchl cetn HTepHeT, Bnaiers npruéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
UHGPOPMAITUH U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCBMEHHBIE W YCTHBIE COOOILEHHS HAa OCHOBE 2—3 MCTOYHHKOB MH(pOpPMAaIMH
(GU3MYECKOr0 COfep)KaHus, B TOM YHUCIE MyONMYHO JENaTh KPaTKHE COOOIIEHHS O pe3ylbTaTrax MPOEKTOB WM
y4eOHBIX UCCIEIOBaHUM, TIPM 3TOM T'PaMOTHO HCHOJIB30BaTh M3y4YCHHBIH MOHSTUHHBIA ammapaT Kypca (U3HKH,
COITPOBOK/IATh BBHICTYIJICHHUE TPE3EHTAIINEH;
IIPU BBITTOJIHEHNH YYE€OHBIX MPOEKTOB M MCCIEIOBAHUM PaCIpenelsiTh 00S3aHHOCTH B TPYIMIIE B COOTBETCTBHU C
MOCTaBJICHHBIMH 33/1a4aMH, CJIEJUTH 32 BHITMIOJIHCHUEM TIJIaHa IECHCTBHIA, aJleKBATHO OLIGHUBATh COOCTBEHHBIH BKJIA]
B JICSITEIbHOCTD T'PYIIIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE, YIUTHIBAS MHEHUE OKPYKAIOLIHX.

K xoHmy oOydenuss B 8 KkJacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JODKHBI OTpayKaTb

c(hOpMHUPOBAHHOCTH Y 00YUAFOIIUXCS YMEHH:

HCIIONIb30BaTh MOHATHS: Macca W pa3Mephl MOJEKYJ, TEIJIOBOE MABM)KEHHME aTOMOB M MOJEKYJ, arperaTrHble
COCTOSIHUSI BEIECTBA, KPUCTAJUIMUECKHE W aMop(HbIE Teja, HACHIICHHBIH M HEHACHIIICHHBIA Map, BIAXKHOCTb
BO3[lyXa, TeMIepaTypa, BHYTPEHHSsSI OSHEPrHs, TEIUIOBOM JBHraTellb, JJIEMEHTApPHBIA JIEKTPUYECKHN 3apsn,
3NEKTPUIECKOE TOJIe, MPOBOJHUKU U TUANEKTPUKH, TOCTOSHHBIN 3JIEKTPUIECKHI TOK, MarHUTHOE T10JIE;
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pa3nuuath SBICHUS (TEIUIOBOE pPACIIMpPEHHWE W CXKaTHe, TeIulonepenadya, TEIJIOBOE pPaBHOBECHE, CMaudHBaHUE,
KalJUIIPHBIC  SIBJICHHS, WCIIApPEHWE, KOHJCHCAIUs, IUIaBJICHHE, KPHCTAJUM3alus (OTBEpICBaHHE), KHIICHHUE,
Teruionepenada (TEMIONPOBOIHOCTh, KOHBEKIHS, H3Iy4YCHHE), DJICKTpPHU3aIMsi TeJl, B3aUMOJICHCTBHE 3apsjioB,
JeHCTBUS HIIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMBbIKaHHE, B3aMMOJICHCTBHE MarHUTOB, IEWCTBUE MATHUTHOTO MOJIS HA
MPOBOJTHUK C TOKOM, JJICKTPOMArHUTHAS MHIYKIIHSI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NUECKOE SBICHHUE;

pacro3HaBaTh MPOSBICHHE W3Yy4YCHHBIX (PU3MUCCKUX SIBICHHI B OKpY)KAalOIIEM MHUpE, B TOM 4YHCie (U3HMIECKUC
SIBJICHUSI B TIPUPOJIC: MOBEPXHOCTHOE HATSDKCHUE M KAlWIUIAPHBIC SBJCHHUS B MPHUPOJE, KPUCTAIUIBI B MPHPOJIE,
n3nydenne ConHIa, 3amMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, OOpa3oBaHWE pOCHI, TyMaHa, HWHEs, CHera,
ANEKTPUUYCCKUE SIBJICHHS B arMocdepe, 3JIeKTPUUSCTBO JKMBBIX OpPraHM3MOB, MarHMUTHOE ToJe 3eMiM, Apeid
MIOJTFOCOB, POJIb MAaTHUTHOTO TOJIS JUIS KM3HU Ha 3emile, TOJSIPHOE CHUSHUE, TIPH ATOM MEPEBOAUTH MPAKTUIECKYIO
3aj7ia4y B y4eOHYI0, BBIICIISTH CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKH ) (PU3NUECKHUX SBIICHUIA;

ONUCHIBATh M3y4YEHHBIE CBOICTBA TN M (DU3MUECKHE SBIICHHS, WCHONB3Ys (U3MYECKHE BEIMYWHBI (TeMIleparypa,
BHYTPEHHSIS SHEPIUs, KOJIMYECTBO TEIUIOTHI, YAEJbHAs TEIIOEMKOCTh BEINECTBA, yJCNbHAS TEIUIOTAa IUIABICHUS,
yIenbHas TeIIoTa MapooOpa3oBaHus, y/elbHasI TEIUIOTa CrOpaHHs TOIUIMBA, KOA(QQUIMEHT MONe3HOro neiicTBHs
TEIJIOBOM MAIIMHBI, OTHOCUTEIBHAsI BIAXXHOCTh BO3/YXa, JJICKTPHUECKUH 3apsl, CHiIa TOKa, JJIEKTPHYECKOE
HaIlpsHKeHHE, COMPOTUBJICHWE MPOBOJHMKA, YICIBHOE COMPOTHBICHHE BEIIECTBAa, padOTa M MOIIHOCTh
ANEKTPUYECKOT0 TOKAa), MPU ONHUCAHWUHM MPABHIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIONB3YyEMbIX BEJIWYUH,
0003HAYCHUSI W €JUHUIBI (DU3UYECKUX BEIMYWH, HAXOAWUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYTUMHU BETMYMHAMU, CTPOUTH TPaMKH N3yIEHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEJINYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKHE SIBICHUS W TIPOLECCHI, HCIOJIb3Ys OCHOBHBIC IIOJIOXKECHUS
MOJIEKYJISIPHO--KHHETHUECKOM TEOpUH CTPOEHMS BEILECTBA, MPUHLUI CYNEPHO3UIMH IOoJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma i ydacTka uenu, 3akoH Jxoynsi—JIeHna, 3aKoH COXpaHEHHs
SHEPTHH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIMCHIBATh €TI0 MAaTEMAaTHYECKOE BBIPAKCHHUE;
OOBsCHATH  (U3MUYECKME TpOLECChl M CBOWCTBA TEJI, B TOM YHCIE ¥ B KOHTEKCTE CHUTYyaIllWid
MPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISTH MPHYMHHO-CIICACTBCHHBIE CBSI3H, CTPOUTH OOBsCHEHHE U3 1—2
JOTUYECKUX INaroB ¢ OMOpod Ha 1—2 M3ydYeHHBIX CBOMCTBA (DU3MUYECKHUX SBICHWH, (U3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemars pacd€THbIe 3a1a4n B 2—3 EHCTBUS, UCIOIb3YsI 3aKOHBI M (DOPMYJIBI, CBSA3BIBAIOIIE (DH3MUECKUE BETUIHHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 3aJla4yd 3alHChIBaTh KPaTKOE YCIIOBHE, BBISBIISITH HEAOCTATOK JAHHBIX JJISI PEIICHUS
3a7a4d, BBIOMPATh 3aKOHBI M (hOpMyIbl, HEOOXOMMMBIE ISl €€ pEeHIeHHs, IPOBOAMTH PAcUEThl W CpPaBHUBATH
MOJTyYeHHOE 3HaYeHNe (PH3MIECKON BETMINHBI C M3BECTHBIMU TAaHHBIMH;

pacro3HaBarh MpO0JIEMbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIM (U3MISCKUX METOOB, HCIOJB3Ys ONMHMCAaHHUE
WCCIIEIOBAHNS, BBLICIATH IIPOBEpPSEMOE TPEAINOJIOKEHNE, OICHMBATh MPaBHIBHOCTh TIOPS/AKA IPOBEICHUS
HCCIEI0BAHMS, ACIATh BHIBOIBI;

MPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3HMIECKUX SBICHUH WM (PU3NUECKUX CBOMCTB TeJ (KalWJUILIPHBIC SIBIICHUS,
3aBUCHMOCTb JABJICHHS BO3IyXa OT ero o0bhEéMa, TeMIepaTypbl, CKOPOCTH IpoIlecca OCTHIBAHUSI M HarpeBaHUS TIPH
U3JIy4CHUH OT IBeTa M3JIydaroliei (MOrIoaroIieii) MoBEpXHOCTH, CKOPOCTh MCTApPEHHsI BOIBI OT TEMIIEPaTyphl
KHUIKOCTH W TUIOMAAH €€ TOBEPXHOCTH, OJICKTPH3ALHMs Tel M B3aUMOJICHCTBHE JIICKTPHUECKUX 3apsIOB,
B3aUMOJICHCTBHE ITOCTOSHHBIX MAarHWTOB, BHU3YaJHM3allsl MAarHUTHBIX I10JIEH IMOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOT'O TTOJISl Ha MPOBOJHUK C TOKOM, CBOKMCTBA 3JIEKTPOMAarHHWTa, CBOWCTBA DIICKTPOABUTATENS TIOCTOSIHHOTO
TOKa): (hOpMYJIMPOBaTh MPOBEPSEMBIE MPEIMOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000py10BaHUSI,
OIUCHIBATH XOJI OIBITA ¥ (HOPMYIIHPOBATH BHIBOIBI;

BBIMIOJIHATh MPSMBIE M3MEPEHHS TEMIIePaTyphbl, OTHOCUTEIHHON BJIAQXKHOCTH BO3IyXa, CHIIBI TOKA, HANPSHKCHUS C
UCIIONIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U TATYMKOB (PU3MUECKUX BEJMYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHHI ¢
y4€TOM 33/IaHHOHM a0COIOTHOM MOTPELIHOCTH;

MIPOBO/IUTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHOM (PM3MYECKON BEIMYMHBI OT JPYrOd C MCIOJNB30BAHMEM MPAMBIX
M3MEpEeHUIl (3aBUCHMMOCThH COMPOTHBIICHUS TMPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IIONEPEYHOro CCUCHUS |
YICIBHOTO COIPOTHBIICHUS! BELIECTBa MPOBOJHUKA, CHJIBI TOKA, MIYIIEro 4Yepe3 MPOBOAHUK, OT HANpsHKCHHUs Ha
MPOBOJIHUKE, HCCIIENOBAHUE IOCIIEIOBATEIbHOIO M MAPaUIETBHOTO COSAMHEHWH IPOBOJHMKOB): IJIAHHPOBAThH
UCCIICIOBAaHUE, COOMPATh YCTAaHOBKY M BBINOJHSATH HM3MEPEHHUS, CIEAys NPEIJIOKEHHOMY IUIaHy, (UKCHPOBATh
PE3yJIBTATHI MOyYEHHOH 3aBUCUMOCTH B BU/I€ TaOJUI] ¥ TPaMKOB, AETATh BEIBOIBI IO PE3YJIbTaTaM HCCIIEIOBAHMS;
MPOBO/IUTh KOCBEHHbIE W3MEpeHHs (DU3MYSCKUX BeNMYUH (yIeJbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHBICHHUE
MIPOBO/IHHKA, PA0OTa M MOITHOCTH JIEKTPUYECKOro TOKA): TNIAHMPOBATh U3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYS MPeITI0KEHHOH HHCTPYKIMH, U BEIYUCIIATH 3HAYEHUE BEJIMIHHBI;

COOJTIOAATh TPaBHJIA TEXHUKN O€30MaCHOCTH P paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBHS N3y4EHHBIX TPHOOPOB M TEXHHYECKUX YCTPOHCTB C OMOPOIl Ha MX OIMCAHHS
(B TOM 4YHCJe: CHUCTeMa OTOIUICHHs JOMOB, THTPOMETp, TapoBas TypOHMHA, aMIEpPMETpP, BOJBTMETP, CUYETUUK
ANIEKTPHYECKON DJHEPIHH, DIICKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelbHbIE 3JIEKTPONpUOOpHl  (TPUMEpHI),
ANEKTPUUYECKUE TPENOXPAHUTEIH, IIICKTPOMArHUT, JIEKTPOIBUraTelb MOCTOSHHOIO TOKA), MCHONB3Ys 3HAHUS O

CBOWCTBaX (PU3MUYECKUX SBIICHUN ¥ HEOOXOUMBbIC (PU3HIECKUE 3aKOHOMEPHOCTH;
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pacro3HaBaTh ITPOCTHIE TEXHHYECKHE YCTPOWCTBA M HM3MEpUTEIbHBIE HPHOOPHI MO CXEeMaM M CXEMaTUYHBIM
pUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC, ICHXPOMETpP, TUTPOMETP, [BHTaTeldb BHYTPEHHETO CrOpaHHS,
3NIEKTPOCKOII, PEOCTAT), COCTABJSATH CXEMbl JJIEKTPUUYECKHX IEMeil ¢ TOCIeAOBAaTeNbHBIM W MapalieNbHbIM
COE/IMHEHHEM 3JIEMEHTOB, pa3finyas yCIOBHbBIE 0003HAUEHHS 3JIEMEHTOB JIEKTPUUECKUX LIETIeH;
MPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMAIHIO O TPUMEPAx) MPAKTUUIECKOTO UCTIONb30BaHMsl (PU3HMUECKUX 3HAHUN B
MOBCETHEBHON JKM3HH JJIs1 obOecrieueHus Oe30MacHOCTH NpH  OOpameHHH ¢ NpudopaMd M TEXHUYECKUMHU
YCTPOHCTBaMU, COXPAaHEHUS 370POBbsI U COOIIIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEICHHSI B OKPYXKAOIIeH Cpeae;
OCYILECTBIISITh MOUCK WHpOpPMAaUK (QU3UIECKOTO coaepkaHus B MHTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHWNA U
MyTEM CpaBHEHHS JIOMOJHUTEIBHBIX HCTOYHUKOB BBLICISATH HH(POPMAIINIO, KOTOpas SABISETCS MPOTUBOPEUNBON MITH
MOJET OBITh HEJIOCTOBEPHOM;
WCIIONI30BATh MPU BBITOIHEHHH Y4eOHBIX 3aJJaHUH HAYYHO--TIOMYIIPHYIO JIUTEPATypy (PU3NYECKOro colepiKaHus,
CIpaBOYHbBIE MAaTepHalibl, pecypchl cetn HTepHeT, BiaieTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus
WHPOPMAITUK U3 OJHON 3HAKOBOH CHCTEMBI B APYTYIO;
COo3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPaTKWE YCTHBIE COOOMIEeHMs, 0000mas MHPOPMALMIO U3 HECKOIBKHX
HNCTOYHUKOB (I)I/ISI/I‘-IeCKOFO COACpIKaHHsA, B TOM YHCIIC HY6J'II/I‘IHO NpeACTaBIATh PE3YJIbTAThI HpOGKTHOﬁ 501041
HCCIEI0BATENLCKOA JIEATENBHOCTH, TIPH 3TOM T'PaMOTHO MCIOJIB30BATh W3YUYECHHBIM NMOHATHUWHBIM amnmapar Kypca
(hU3HKH, COTPOBOKAATH BBHICTYILICHHE MTPE3CHTAIIHCH;
[IPH BBHIMOJIHEHUH YYE€OHBIX MPOEKTOB M HCCIENOBAHWHI (PU3MYECKHUX IMPOLECCOB PACHPEACISTh O0S3aHHOCTH B
IpyIIEe B COOTBETCTBUH C IIOCTABJICHHBIMU 33a4aMH, CJICIUTH 32 BHITMOJHEHUEM IUIaHA ICHCTBUI U KOPPEKTUPOBATh
€ro, aJeKBaTHO OLEHMBATh COOCTBEHHBI BKJIAJ B JAEATEIBHOCTb TPYIIBI, BBICTPaUBaTb KOMMYHMKAaTHBHOE
B3aMMOJICHCTBHUE, IPOSIBIISISI TOTOBHOCTD Pa3pelarb KOH(DIUKTHI.

K xoHmy oOyueHns B 9 Kiacce mpenMeTHbIE pe3yibTarbl Ha 0a30BOM YpPOBHE JIODKHBI OTpa)kaTh

c(hOpMHUPOBaHHOCTH Y 00YYAIOIINXCSl YMEHUI:

HCIOJIb30BaTh MOHSTUSA: CHUCTEMa OTCY€Ta, MaTepuajbHas TOYKa, TPACKTOPHs, OTHOCUTEIHHOCTh MEXaHHUYECKOI'o
IBWXKeHUs, nedopmanus (ympyras, MiacTU4Yeckas), TPeHHE, LEHTPOCTPEMHUTEIBHOE YCKOpEHHE, HEBECOMOCTh U
Meperpy3Ku, LEHTP TsHKECTH, aOCOITIOTHO TBEPOE TENO, LEHTP THKECTH TBEPAOro TEIa, PaBHOBECHE, MEXaHUYECKHE
KoneOaHus ¥ BOJHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, IEKTPOMarHUTHBIE BOJHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOIH,
CBET, OJIM30PYKOCTh U AAbHO30PKOCTH, CIIEKTPhI UCIYCKaHWsI U TOTJIOUIeHUs, aib(pa-, OeTa- 1 raMma-u3IydeHusl,
W30TOIbI, AepHAas SHEPreTHKa;
pa3nuyath siBIeHHA (PaBHOMEPHOE W HEpPaBHOMEPHOE NPSMOJIMHEHHOE JBIKEHHE, PaBHOYCKOPEHHOE
NpSIMOJIMHEHOE BU)KEHHE, CBOOOHOE TMaJieHHe Tel, PaBHOMEPHOE JBUKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTHUBHOE JBIDKEHHE, KoeOaTelbHOe ABIDKEHHE (3aTyXarole W BBIHYXKICHHBIE KoNeOaHWs), Pe30HaHC,
BOJIHOBOE JIBUXKEHHE, OTPaKeHUE 3BYKa, NMPSIMOJMHEHHOE PaclpOCTpaHEHUE, OTpakKeHHE U IPEIOMIICHHE CBETa,
MIOJTHOE BHYTPEHHEE OTPa)K€HHE CBETA, PA3JIOKEHUE OEsoro CBETa B CIIEKTP U CIOXKEHHUE CHEKTPAJIbHBIX IIBETOB,
aucnepcusa CBETa, C€CTCCTBCHHAA pPaJuOaKTHBHOCTb, BO3HUKHOBCHUC JIMHEHYaToro CIICKTpa I/ISJIy‘IeHI/ISI) 10
OIMCaHMIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3 UECKOE SIBJICHHUE;
pacro3HaBaTh MPOSIBIIEHHE HM3YYEHHBIX (PU3MYECKUX SIBICHUH B OKPYXarolleM MUpe (B TOM uHcle (U3HnYecKue
ABJICHUA B MPUPOAC: IPHUIJIMBBI U OTJIMBLI, IBUXCHHUC IJIAHCT Cosmeunoit CHUCTEMBI, PCAKTUBHOC ABUXXCHUC JKHUBBIX
OpPraHu3MOB, BOCIIPUSITHE 3BYKOB >KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO, L[BETa TeJ,
ONTUYECKUE SIBJICHUS B NPHUPOJE, OMOJIOTMYECKoe AEHCTBHE BHAMMOIO, YIbTPAadHOIECTOBOIO M PEHTTEHOBCKOIO
W3Iy4YEeHUH, €CTECTBEHHBI PaAMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H, PaJHOAKTUBHOE H3Iy4YEHHE NPHPOJHBIX
MHUHEPAJIOB, ACHCTBUE PaIMOAKTUBHBIX M3IyYeHHI HA OpraHU3M YeJIOBEeKa), IIPH ITOM MEPEeBOAUTH MPAKTUYECKYIO
3a7ia4qy B y4eOHYI0, BBIACISTH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PU3NUECKHUX SBICHUIA;
OIMCBHIBATh M3YYEHHBIE CBOICTBA Tel W (DU3MYECKUE SBIICHUS, HCIONB3Yys (DU3MUECKUE BEIMYUHBI (CpemHss |
MI'HOBEHHAsl CKOPOCTb TeJla P HEPaBHOMEPHOM [IBH)KEHUM, YCKOPEHHE, IIepeMELlEeHHE, IIyTh, YII0Bas CKOPOCTh,
CHUJIa TPEHHS, CUJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOHOTO MaJeHHUs, BEC TENa, UMITYJIC TENa, UMITYJIEC
CHJIBI, ME€XaHH4ecKasi paboTa M MOIIHOCTb, MOTEHIIMATIbHAS SHEPIUs Tela, MOIHATOTO Haj IOBEPXHOCTHIO 3E€MIIH,
MOTEHIIMAJbHAS SHEPTUsl CKATOM NPYKUHBI, KHHETHYECKasi SHEPrHs, MOJIHAs MEXaHWYecKas SHEPTus, MepHoja U
4acTOTa KoJeOaHWM, AJMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNlb MPEIOMIICHUS
Cpenbl), MpU ONHCAHWU TPABUIBHO TPAKTOBATH (PU3MYECKHH CMBICH HCIIONB3YEMbIX BEJIMYMH, 00O03HAYCHHS WU
eAMHUIB! (PU3UUECKIX BEIMYHH, HAXOJUTH (OPMYIIBL, CBS3BIBAIOIINE JAHHYIO (U3MUYECKYI0 BEIHMUYHHY C APYTHMH
BEJIMYMHAMH, CTPOUTH IPpaMKH N3yIEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIMYHH;
XapaKTepr30BaTh CBOICTBA Tel, (PU3NUECKUE SIBIICHUS U MPOLECCHI, UCIONb3Ysl 3aKOH COXPAaHEHHUsS SHEPrHH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NPUHLMUI CYNEPHO3ULMK CUJ, MPUHLMI OTHOCUTENbHOCTH lanmies, 3akoHbl HbroroHa,
3aKOH COXpaHEHHUS! MMITYJIbCA, 3aKOHBI OTPa)KEHHSI W IPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsIoBOTO U
MacCOBOT'O YHCEJI MIPH SIIEPHBIX PEAKIUsX, IPH 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATH €TI0
MaTeMaTHYeCKOE BbIPAKEHUE;
OOBACHATH  (DM3MYECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM UYHCI€ W B KOHTCKCTE CHUTyalui
MPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABILITH MPUIMHHO--CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE U3 2—3
JIOTMYECKUX IIAroB C OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (U3MUECKUX SIBICHUN, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;
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e pemiaTh pacyérHele 3aja4yu (OMHUPAIOIIMECS HA CUCTEMY W3 2—3 YpaBHEHHIA), UCIONB3YS 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIONME (PU3MYECKUE BEIMYMHBL: HA OCHOBE aHajHM3a YCIOBHS 3aJaud 3allChiBaTh KPaTKOE YCIIOBHE,
BBISIBJSITH HEJOCTAIONIME WM W30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (YOPMYIIBI, HEOOXOIUMBIE JJISl PEICHHUS,
MIPOBO/IUTH PACUETHI U OLIEHUBATh PEATMCTHYHOCTD IOYYEHHOr0 3HaUeHUs (PU3NIECKOM BETMYUHBL;

e pacrnozHaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3MYECKHX METOJOB, HCIOJb3Ys ONHCAHHE
WCCIIEIOBAHUS, BBLICIATH TIPOBEpPSEMOE MPEANOIOKEHNE, OICHHUBATh MPABHIBHOCTH TIOPS/IKA IPOBECHHS
WCCIIEZIOBAHMUS, JIENIAaTh BBHIBOABI, HHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOIEHUN U OTIBITOB;

®  [POBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBIICHUN MM PU3MUECKUX CBOICTB Tell (M3yUeHrEe BTOPOTO 3aKOHA
HeroTona, 3aK0Ha COXpaHEHUs SHEPTHH, 3aBUCUMOCTD MepHo/ia KoJeOaHui MPY>KHHHOTO MasgTHUKA OT MaccChl Ipy3a
1 JKECTKOCTH MPYXHUHBI U HE3aBUCHMOCTh OT aMIUIMTYAbl MalbIX KOieOaHWi, MPsSMOIMHEHHOE pacipocTpaHeHue
CBeTa, pasjoKeHHne Oeloro CBera B CHEKTP, M3y4eHHE CBOWCTB M300pakeHHS B IUIOCKOM 3€pKaje M CBOMCTB
n300pakeHnsl TpeaMeTa B cOOMparollel JIMH3e, HaOIoeHNe CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB W3ITY4YCHHS):
CaMOCTOSATENIFHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOro Habopa 0o0OpYHOBaHMS, OMKCHIBATH XOJ OIBITA M €ro
pe3yabTaThl, JOPMYIUPOBATH BHIBOJIBL;

® POBOJUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHHH, OIpeJIelisisi CpelHee 3HaAYeHNE N3MEPSeMOU BETMUNHBI
(okycHoe paccrossHEEe coOuparomeil JIMH3BI), O0OOCHOBBIBATH BBHIOOP CIOCO0A W3MEpEeHHS (M3MEPUTEIHHOTO
nipubopa);

® [POBOAUTH HCCIICAOBAHME 3aBUCUMOCTEH (M3UUECKHX BEJIMYMH C HCIOJIB30BAHMEM MPSIMBIX H3MEPEHHI
(3aBUCUMOCTB IIYTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JABMKCHUHM 0€3 HauallbHOM CKOPOCTH, IepHUoAa KojeOaHui
MaTeMaTHYeCKOro MasTHHUKAa OT JJMHBI HUTH, 3aBUCHMOCTH yIjla OTPaKEHHUsI CBETa OT YIVIa MajeHUs U yria
MPEJIOMJIEHUS OT yIJia NaJeHUs): IUIAHUPOBATh HCCIIEI0BAaHNE, CAMOCTOSTENIBHO COOUPATh YCTaHOBKY, (PUKCHPOBATh
pe3ysIbTaThl MOMYYEHHOW 3aBUCHMOCTH (PU3MUECKMX BEIMYMH B BUAE TaOmuI] ¥ TpaduKoB, AenaTh BBIBOABI 11O
pe3yJbTaTaM UCCIeI0BaHNUS;

® [IPOBOAUTH KOCBEHHBIE M3MEpeHHs (HU3MUECKUX BEJIMYMH (CpeIHss CKOpPOCTh M YCKOpEHHE Tela MpH
PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpEHHE CBOOOJHOTO MajeHUs, KECTKOCTh MPYKUHBI, KOIPOUIMEHT TPEHUS
CKOJIL)KEHHSI, MEXaHn4yecKasi paboTa M MOLIHOCTb, YacTOTa M MEPHOA KOJeOaHUH MaTeMaTH4YeCKOro u MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJA COOMpAIOIIEH JIMH3bI, paJHOAaKTUBHBIA (DOH): IIAHHMPOBATH M3MEpPEHHUs, coOMpaTh
9KCICPUMEHTAILHYI0 YCTAHOBKY U BBIMONHATH HM3MEPEHHUs, CIEAYs NPEAJIOKEHHOW WHCTPYKLMH, BBIYHUCIATH
3HAUEHHE BEJMYMHBI U aHAIM3HPOBATH MOIyIEHHBIE PE3yIbTAThI C YIETOM 33JaHHON TOTPEIIHOCTH H3MEPEHHII;

e co0moaaTh nMpaBuia TEXHUKH O€30MaCHOCTH MPH padoTe ¢ 1abOpaTOPHBIM 000PYIOBaHUEM;

®  pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PU3MUECKUX MOJEIeH: MaTepualbHas TOUKa, aOCOIOTHO TBEPAOE TEJO,
TOYEYHBI HCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETapHAs MOJIENTb aTOMa, HYKJIOHHASI MOJIEJTb AaTOMHOTO SI/Ipa;

®  XapaKTepU30BATh MIPUHIIUILI ICHCTBUS M3YUEHHBIX MPUOOPOB M TEXHUIECKUX YCTPOHCTB C OMOPOI HAa WX OMHCAHUS
(B TOM 4HMCIIe: CIHAOMETp, TATYUKU TOJOXKECHHUS, PACCTOSHHUS W YCKOPEHHS, paKeTa, 9XOJOT, OYKH, MEPHCKOIL,
¢doroanmnapaT, ONTUYECKUE CBETOBOABI, CIEKTPOCKON, OO3UMETp, Kamepa BuibcoHa), ucmonb3ys 3HAHHS O
CBOWCTBaX PU3MUECKUX SBIICHUH ¥ HEOOXOUMBbIEC (PU3HUECKUE 3aKOHOMEPHOCTH;

®  CIIOJIb30BATh CXEMbI U CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUUECKHX YCTPOWCTB, U3MEPHUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYCCKUX TIPOLECCOB MpPHU PCHICHHUU y‘-le6HO-'HpaKTI/I‘IeCKI/IX 3aaa4, ONTUYCCKHUE CXEMBbI IJIA IMOCTPOCHHA
n300pakeHNH B IIJIOCKOM 3€pKajie M COOMparoLIeil JIMH3E;

®  [IPUBOJUTH MPHMeEph! (HAXOAUTH HHPOPMALHUIO O IPUMEPAX) MPAKTUIECKOT0 UCIONB30BaHUS (PU3NIECKUX 3HAHUI B
MOBCEJJTHEBHOW JKU3HU JUIsi oOecriedeHus: Oe30MacHOCTH MpH  oOpalieHHH ¢ TpudbopaMH W TEXHHUYECKHMU
YCTPOWCTBaMU, COXPaHEHHUS 37I0POBBS U COOJIIOACHUS HOPM SKOJIOTMUYECKOT0O MOBEICHHS B OKPY>KaloIel cpeae;

® OCYLIECTBIATh MOUCK HH(pOpManuu (U3NIECKOro coiepkaHus B VIHTepHeTe, caMOCTOATENbHO (GopMynupys
MOMCKOBBIA 3apoC, HAXOIWUTh MYTH ONpPEACNeHUs] JOCTOBEPHOCTH TOJIYYEeHHOH HWHQOpPMAIMd Ha OCHOBE
UMEIOLIMXCS 3HAHUN U JOTOJHUTEIBHBIX HCTOYHNUKOB;

®  KCIIOJB30BATh MPU BBHITOJHEHUH Y4eOHBIX 3aJJaHUH HAyIHO--TIOMYJSIPHYIO JIUTEPATypy (PU3NUECKOro colepikaHus,
CIpaBOYHBIE MAaTepHalIbl, pecypchl cetn HTepHeT, BiaeTh NpruéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
WHGPOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B JAPYTYIO;

® co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OPMALMU M3 HECKOIBKUX MCTOUHHUKOB
(¢usnveckoro colepKaHus, NYONWYHO TMPEACTABISITH PE3ydbTaThl MPOEKTHOM WM  HCCIEI0BaTEILCKON
JESITeIbHOCTH, TIPH 3TOM I'PaMOTHO MCIOIB30BaTh N3yYeHHBII MOHATUIHBIN armapat u3y4aeMoro paszaena GU3nuKu 1
COIPOBOK/IATH BBICTYIUICHHE MPe3eHTaIMEel ¢ y4éTOM 0COOEHHOCTEH ayIMTOPHN CBEPCTHUKOB.

TEMATHUYECKOE INTAHUPOBAHUE
Pabdouyasi mporpamma mo ydeOHOMY mpeaMery «®usuka» pa3paboraHa ¢ y4éTom palouyeil MporpaMmmbl
BOCIIUTAHMS, YTO OTPa’keHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTaTax M o0ecneYuBaeT  peaaTu3amnuio
HHBapHAaHTHBIX MonyJiel (MM) nporpaMMbl «Y po4Hasi 1esiTeJIbHOCTE» U «OCHOBHBIE IIKOJIBHBIE /1eJIa».
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7 KJIACC

Ne
n/n

HaunmenoBanue
Pa3lesioB U TEM
MPOrpaMMBbl

Komgecrso ONEeKTPOHHBIE
1acoB (mudporsie)
Bcero | KP | IIP |o0Opa3oBaTenbHbIe
pecypchl

[Iporpamma BociuTanus

Pasnen 1.®Pu3uka u eé poab B

IO3HAHHUH OK

Y/KAKIIEro Mupa

®du3nka - HayKa o

bubdmotexa LIOK

1.1 2 https://m.edsoo.ru/7f4161
TIPUPOJIC 94
o bubmiorexa LIOK
1.2 H3MHCECKHC 2 1 |https://m.edsoo.ru/7f4161
BCJTUYHMHBI 94
EcTtecTBeHHO-HAayUYHBIN buGmiorexa LIOK
13 Y 2 1 |https://m.edso0.ru/7f4161
METOJI TO3HAHUS 94
HUroronopaszzeny 6
Pasnes 2.1lepBoHayalibHbIe CBEeHHS 0 CTPOEHUM BelleCTBA
bubdmoreka [IOK
2.1 CrpoeHueBeIecTBa 1 https://m.edsoo.ru/7f4161
94
JBroxeHue u bubmmorexa [JOK
2.2 B3aMMOJIEHCTBHE 2 1 |https://m.edsoo.ru/7f4161
YaCTHI] BEIIECTBA 94
ATperarHbIeCOCTOSHUS Eubmzorexa [IOK
2.3 2 https://m.edsoo.ru/7f4161
BEIICCTBA
94
Uroronopazmeny 5
Paznen 3./IBuikeHne u B3auMoaeiicTBue TeJl
M butimoreka [TOK
3.1 CXAHMICCKOC 3 https://m.edsoo.ru/7f4161
JIBUOKEHUE
94
MHeDpimst. Macca bubomiorexa LIOK
3.2 prw, ’ 4 1 |https://m.edsoo.ru/7f4161
IIOTHOCTD 94
bubmorexa LIOK
3.3 Cuna. Bugsl cuin 14 1 2 |https://m.edsoo.ru/7f4161
94
Hroronopaszneny 21

Pa3nen 4./laBieHue TBEPABIX TeJl, JKUIKOCTEH M ra3oB

Hagiienue. Ilepenaua
JaBJIEHUS TBEPIBIMU

bubmorexa IIOK

4.1 3 https://m.edsoo.ru/7f4161
TEJIaMH, KHUIKOCTIMH 94
U Ta3amu T
bubmorexa IIOK
4.2 JlaBIeHHEKU TKOCTH 5 https://m.edsoo.ru/7f4161
94
ArmocdepHoe bubmiorexa IIOK
4.3 ™ pH 6 https://m.edsoo.ru/7f4161
JIaBJICHUC
94
JelcTBrE XUAKOCTH U bubmnoreka [IOK
44 rasa Ha Morpyx&HHOe 7 1 3 https://m.edsoo.ru/7f4161
B HUX TEJIO 94
Wroronopazneny 21
Paznen 5.PaGora 1 MOIIHOCTh. JHeprus
51 Pabora 1 MOIIHOCTH 3 1 buGmorexa LIOK

https://m.edsoo.ru/7f4161

HNM«Ypounas
JMeATETbHOCTBYIPUBIICUCHIUC BHUMAHHS
o0y4aromuxcst K IEeHHOCTHOMY acleKTy
N3y4aeMbIX Ha ypOKax IMpPeIMETOB,
SIBIICHUH U COOBITHIA, MHAIMHPOBAHLEC
00CyX IeHUI1, BEICKa3bIBaHUI CBOETO
MHEHHS, BRIPAOOTKH CBOETO TMYHOCTHOTO
OTHOIICHUS K U3yIaeMbIM COOBITHSIM,
SIBIICHUSIM, JTHIAM;

MPUMEHEHNE  WHTEPAaKTUBHBIX  (hopMm
yueOHOW paboThl - WHTEIUICKTYaIbHBIX,
CTUMYITHPYIOIIIAX MO03HABATENFHYIO
MOTHBAIIHIO, HTPOBBIX METOJIVIK,
JIICKYCCHH, JAIOUINX  BO3MOXKHOCTB
nprodpecTn OTIBIT BEICHUS
KOHCTPYKTUBHOTO JIMAJIOTa; TPYIIIOBOM
paboTHI, KOTOpas ~ y4UT  CTPOUTh
OTHOIIICHUS W JCHCTBOBAaTh B KOMAaHJE,
CHOCOOCTBYET Da3BUTHIO KPHUTHYECKOTO
MBIIUICHUS;

moOyX/IeHHe OO0yJaromuXxcs COOTI0AaTh
HOPMBI TOBEJICHHUsI, NTPAaBUIIA OOIICHHS CO
CBEpCTHHKAMH M MeJarorH4ecKuMH
pabOTHHKAaMH, COOTBETCTBYIOIUE YKIIAAy

0011e00pa3zoBaTeNbHOM OpTraHU3aIH,
YCTaHOBJICHUE u HOAIEPXKKY
II0OpoKeNaTeNbHON aTMOC(EPHI;

OpraHU3aLHIo HaCTaBHUYECTBA
MOTHBUPOBAaHHBIX W  3PYIHPOBAHHBIX
oOydaromuxcsi HajJ  HEyCIeBalOIUMHU
OJHOKJIACCHUKAMH, B TOM 4YHCIE C
0COOBIMU o0pa3zoBaTeTbHBIMU

HOTpe6HOCTHMI/I, Jarouicro 06y‘laIOIIII/IMC$I
COIMMAJIBHO 3HAYHNMBII OIIBIT
COTpYAHHNYCCTBA U B3aMMHOM IIOMOIIH;

WHULUUPOBAHUE )44 MOAIEPKKY
HCCIIEI0BATEIHLCKON NeATENLHOCTH
00yJaroIuXCs, [JITAHUPOBAHUE "
BBINIOJTHEHHE WHAWBUIYaJTbHBIX u
TPYIIOBBIX TPOEKTOB BOCIHTATEIHHON
HaIpPaBIEHHOCTH.

NM«OcHOBHBIE IKOJbHbIE

AeJIa».y4acTue BO BCEPOCCUNCKUX aKIUAX,
MOCBSIILEHHBIX 3HAYMMBIM COOBITHAM B
Poccun, MHPE; TOPKECTBEHHBIE
MEpOIIPUATHSI, CBSI3aHHBIE C 3aBEPIICHUEM
00pa3oBaHus, MEPEXOAOM Ha CIISIYFOLIHH
YpOBEHB obpazoBaHmus,
CHMBOJIM3UPYIOIUE TPHOOPETEHHE HOBBIX
COLMATIBHBIX CTaTyCOB B 00pa30BaTEIbHOM

OpraHu3aIyy, 001I1eCTBE; IEPEMOHUH
HarpaxaeHus (Mo wWroraM  y4eOHOTo
eproIa, roja) oOyJarommxcs "
NeJaroroB  3a  y4acTHe B JKHU3HH
oOpa3zoBaTenTpHON OpTraHU3aIH,
JIOCTHKEHHSI B KOHKYpcax,

COPCBHOBAHUAX, OJIMMIINAIAX.
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94
bubdmotexa [IIOK
5.2 ITpocThie MEeXaHU3MBbI 5 1 https://m.edsoo.ru/7f4161
94
Mexanuueckas Eu6maorexa HOK
53 4 1 1 |https://m.edsoo.ru/7f4161
SHEPTrHs 94
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO 68 31 12
YACOB 11O ITPOI'PAMME
8 KJIACC
KonnyectBoyacoB | DneKTpoHHBIE IIporpaMmMa BocITATaHUS
Ne  |HaumMeHoBaHmepaseaoB (adbposbIe)
m/m -y TeMIporpaMMB! Beero |KPIIP o0Opa3oBarenbHbIC
pecypcsl
Paznen 1.TemnoBblesiBjaeHuUsI HNM«Y pounas 1esITeIbHOCTb»
BI/I6HI/IOTeKa I_[OK TIIPUBJICUCHNE BHUMAaHUA o6yqa10u11/1x0ﬂ K
11 Crpoenue u 7 1 https://m.eds00.ru/7f418 LIECHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
' CBOMCTBAaBEIIIECTBA 1 — : YPOKax MpeAMETOB, SIBICHUN 1 COOBITHH,
=CE WHHUIIMUPOBAaHNE 00CYXKICHUH,
bubmmoreka ITOK BBICKA3bIBAHMI1 CBOETO MHEHUS, BHIPAOOTKH
1.2 TemnoBbICITPOLIECCHI 21 1 5 | https://m.eds00.ru/7f418 |cBoero IMYHOCTHOTO OTHOLICHHS K
1ce M3Yy4aeMbIM COOBITHSAM, SIBICHUSM,
Vroronopasaeny o8 JUIaM;IPUMEHEHIEe NHTEPAKTHBHEIX (hopM

Pa3zjes 2.2yeKTpuyecKue U MATHUTHBIE SIBJIEHUS

DneKTpuYecKue
3apsaabl. 3apsuKeHHBIS
Tea u uxX
B3aUMOJCHCTBHE

2.1

bubmioreka IIOK
https://m.edsoo.ru/7f418
1ce

ITocTosiHHBIAAEKTPUY
€CKUUTOK

2.2

20

bubimoreka [TOK
https://m.edsoo.ru/7f418
lce

2.3

MarHuTHbIESIBICHUS

=

bubmorexa LIOK
https://m.edsoo.ru/7f418
lce

DneKTpoMarHuTHasIH
TYKIHS

2.4

bubmorexa LIOK
https://m.edsoo.ru/7f418
1ce

Uroronopazaeny

37

PeszepBHOE Bpems

yueOHO pabOTHI - HHTEIUIEKTYalbHBIX,
CTHMYJIHPYIOIIUX TT03HABATEIbHYIO
MOTHBALINIO, UTPOBBIX METOJIHK,
JIMCKYCCHIA, TAIOIINX BO3MOKHOCTD
MIPUOOPECTH OMBIT BEICHHUS
KOHCTPYKTUBHOTO JJHAJIOra; rPYyMIOBOH
paboThI, KOTOPAasi YYUT CTPOUTH OTHOLICHHS
W IeHCTBOBAaTh B KOMaH/IE, CIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOTO MBIIUICHHST;
NM«OcHOBHBIE HIKOJIBHBIE
JeJ1a».y4acTre BO BCEPOCCUHCKIX
aKIMAX, IIOCBAIICHHBIX 3HAYUMbIM
coObITHsIM B Poccun,
MHUPE; TOPKECTBECHHBIC MEPONIPUATHA,
CBsI3aHHBIE C 3aBepILIeHUEM 00pa30BaHMsl,
[IEPEXO0JIOM Ha CIENYIOIIHNN YPOBEHD
00pa30BaHUsL, CAMBOJIH3UPYIOLINE
pUOOpEeTEeHNE HOBBIX COLMANBHBIX
CTaTycoB B 00pa3oBaTeIbHON
OpTaHM3aIiH, 0OIIECTBE;IEPEMOHNHT
HarpaxaeHus (1o utToram yaeOHOTO
Meproia, TOAa) 00 YJarOIIIXCs 1
TIeJIaroroB 32 y94acTHe B )KU3HH
00pa3oBaTeIbHON OpraHU3aIluH,
JOCTHKEHHS B KOHKYpCax,
COPEBHOBAHHUSX, OJMMITHAJIAX, BKIa] B
pa3BuTHE 00pa30BaTENbHON OpPraHN3allly,
CBOEH MECTHOCTH;Ha0II0ACHHE 32
MIOBE/ICHHEM O0YYaIOIINXCsl B CUTYalUsIX
MIOJITOTOBKH, TIPOBEJICHNSI, aHAIN3a
OCHOBHBIX HIKOJIBHBIX JI€JI, MEPOIIPUSATHIA,
VX OTHOIIECHHUSMH C 00y4YatONIMMUCS
Pa3HBIX BO3PACTOB, C MENAarorHYeCKuMHu
PabOTHUKAMU U IPYTUMHU B3POCIIBIMH.

OBILEE KOJIMYECTBO
YACOB 110 IIPOTPAMME

68

145
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9 KJIACC

KommuectBo DNEeKTPOHHBIE IIporpamma BocriuTaHUs
No 11/l HanmenoBanuepasnen | gacoB (undpossie)
- OB U TEMIIPOrpPaMMBbI oOpa3oBarebHbIC
Bcero |KP |IIP pecypeEI
Paznen 1.MexannveckuesiBJIeHUsI MM«Y pounasi 1esITeTbHOCTb»
MexanmIecKoe Br6nmorexa [IOK NpUBJIEYEHHE BHUMAHUS 00YJAFOLIUXCSA K
€HHOCTHOMY acIeKTy U3y4aeMBIX Ha
1.1 JIBIKEHNE U CIIOCOOBI 7 1 | 1 https:/m.edsoo.ru/7f4la4 |* Y Y HSye y
5 [YPOKax MPEAMETOB, ABICHUM U COOBITHIA,
CTO OHCaH M ao WHUIIMHPOBAHUE 00CYXKIICHHIA,
bubmiorexa IIOK BBLICKA3bIBAHKMI CBOETO MHEHUS, BEIPAOOTKH
1.2 BsaumopeiicTBueren 6 2 https://m.edso0.ru/7f41a4 (cBoero IMYHOCTHOTO OTHOMIEHHUS K
a6 M3y4aeMbIM COOBITHSIM, SBIICHUAM, JIHIIAM;
Buomorora 10K T e fops
1.3 3aKOHBICOXPaHCHHSI 5 2 https:/m.edsoo.ru/7f41a4 [ P 4 ’
6 CTUMYJIMPYIOIINX TI03HABATEIHHYIO
o MOTHBAIIHFO, UTPOBBIX METOJIHK,
Uroronopazaeny 18 IMMCKYCCHIA, JAfOIINX BO3MOKHOCTE
Pa3nen 2.Mexannveckue K0oj1e0aHUs H BOJTHBI HPHOOPECTH OIBIT BEACHUSA §
KOHCTPYKTHBHOTO JIMAJIOTa; TPYIIIOBOM
MeXaHI/II‘IeCKI/IeKOHe6a BHGHII/IOTCKa HOK pa6OTI)I, KOTOpas y4uT CTPOUTb OTHOLICHUA
2.1 HUS 9 2 | https:/m.edsoo.ru/7fdla JIEHCTBOBATEH B KOMaHIIE, CIIOCOOCTBYET
436 [Pa3BUTHIO KPUTHUECKOTO MBIIIICHHS,
M bubmoreka IJOK moOyXIeHHE 00yJIAFOIIIXCS COOTIOIATh
2.2 3 CXAHITHACCKUCBOIHBL. 8 1 2 | https://m.edsoo.ru/7f41a [HOPMBbI IOBE/ICHHUS, PABHIIA OOLICHHS CO
BYK 436 CBEPCTHHKAMH M TI€JarOrHYECKUMHU
abOTHHKAMH, COOTBETCTBYIOIIHE YKIIALY
Wroronopaserny 17 O1reo0pa3oBaTeIbHON OpraHnu3aIuHg,
Paznen 3.2/ieKTPOMArHUTHOE T0J1€ M 3JIEKTPOMATHUTHbIE BOJTHBI CTaHOBJICHUE U TTOIIEPKKY
DJeKTPOMATHATHOE IMoGposKeTaTeNnbHON aTMOC(EPHI;
Hoxe i bubmoreka HOK OpraHHu3alMi0 HAaCTaBHUYECTBA
3.1 3 1 | https://m.eds00.ru/7f41a MoTHBHPOBAHHEIX U HPyANPOBAHHEIX
3JIEKTPOMAarHUTHbIE
BOIHDL 4a6 00yJaromuXxcst Hall HEYCIIEBAIOIIMMHA
JTHOKJTACCHUKAMH, B TOM YHCITE C 0COOBIMHU
Hroronopazaeny 3 00pa3oBaTeNbHBIMU TIOTPEOHOCTAMHU
Pa3znen 4.CeroBblesiBJIeHAS JIAIOIIIETO 00YHAIOMNMCA COUHATBHO
3HAYMMBIH OIBIT COTPYIHUYECTBA U
3aKoHBI bubmmorexa [JOK B3aHMHOI TOMOILY: byA
41 pacmpocTpaHeHus 4 2 | https://m.edsoo.ru/7f41a HHITHHPORAHHE ¥ TOMUICPIKY
CBCTa 426 MCCIIEIOBATENbCKON A TETHHOCTH
bubmmoreka [IOK 00y4aroNXCs, INIAHNPOBAHUE U
JIMH3BI U oNTHYECKHE }
4.2 6 4 2 | https://m.edsoo.ru/7f41a [BBITONHEHNE HHAMBHAYAIBHBIX H
HprUOOPBL 4236 PYIIIOBBIX IIPOCKTOB BOCITUTATEBHOM
HaIPaBJIEHHOCTH.
bubnuor
43 Pasnoxxenune 6emoro 5 2 htt6 y /0 eléa HOKH fa1 MNM«OcHoOBHBIE HIKOJbHbIE
: CBeTa B CIIEKT] ps.//M.edso0.ru 8 |jea».yuacTie BO BCEPOCCHICKHX aKIHAX,
436 OCBSIIIICHHBIX 3HAYUMBIM COOBITHSIM B
Hroronopasaeny 10 Poccuu, MUpe;TOpKECTBEHHBIE
Pasnen 5. KBAHTOBbIEABICHHS MEpOTIPHATHS, CBA3AHHBIE C 3aBEPIICHHEM
- m— OK 00pa3oBaHus, IEPEX0IO0M Ha CIIEMYIOIIHt
CIIyCKaHNEC 1 ubmorexa L YPOBEHb 0OpPa30BaHKsl, CAMBOJIU3UPYIOLINE
51 IIOTJIONIEHUE CBETA 3 1 |nttps://m.eds00.ru/7f41a4 |npuoGperenne HOBBIX cOMUATBHBIX
aTOMOM a6 CTarycoB B 00pa3oBaTeIbHOM OpraHU3aIlnHy,
001IIeCTBE; [IEPEMOHNH HarpaXkIeHus (110
CtpoeHune aTOMHOTO brommorexa LIOK b b
5.2 p 4 1 https://m.edsoo.ru/7f41a4 [AToraM yuebHoro neprosa, rosa)
sapa a6 00yJaromuxcs 3a y9acTHe B )KU3HU
— Opa3oBaTeNbHON OpraHU3aINH,
bubinoreka 1IOK ITOCTHKEHHSI B KOHKYPCAX, COPEBHOBAHUSX,
5.3 H,Z[epHI:IC peakuuu 5 1 1 httDS://m.edSOO.ru/7f41a4 OJIMMIIMA/IAX, BKJIAJ B Pa3BUTHE
a6 00pa3oBaTeIHHON OpraHU3aIid, CBOCH
Hroronopaszaeiy 12 MECTHOCTH,

Paznen 6.11oBTOpPHTEIbH0-00001A0IIMIIMOTY.IH

6.1

IToBTOpeHue n
0000uIeHNE

8 1

1

bubmiorexa LIOK
https://m.edsoo.ru/7f41a
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CoJIepKaHus Kypca 436
¢usnku 3a 7-9 knacc

Hroronopaszneny 8
OBIIEE OJIMYECTBO 68 4| 20
YACOB I10 I[TPOT'PAMME

Beimmucka Bepra 29.08.2023r.
JIEpeKTop KoL / 5/(1(1{/ / B.II. Xwurait
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