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[HosicHuTEeIbHAA 3alIUCKA

[Iporpamma no ¢pu3nKe Ha ypOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMsI COCTABICHA HA OCHOBE:

— ®@enepanbHoro 3akoHa oT 29.12.2012 r. Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepanumy;
— @enepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHIApTa OCHOBHOTO 00IIero oOpa3zoBaHus,

YTBEPKACHHOro npukazoM Munnpocsemenuss Poccun ot 31.05.2021r. Ne287 (¢ M3MEHEHUSAMU U

JIOTIOTHEHUSIMU );

—  ®@epepanpHOl 00pa30BaTENbHONW HPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs, YTBEPKIAECHHON
npukazom Munnpocsemenus Poccun ot 18.05.2023 No370 (c u3MEHEHHSIMU M TOTIOJTHCHHUSIMHU );
— @enepanbHOil paboyeil mporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus npeamera «Duzukay» mist 7 — 9

KJ1accoB (0a30BBI YPOBEHB);

— OcHOBHOW 00pa30oBaTeIbHON MPOTpaMMbl OCHOBHOTO o0miero oopazoBanusit MBOY «IlymHoBCcKas

COUI»

[Ipu cocraBnennn pabodeii mporpaMMbl UCTIIOJIB30BAIACh MPpOrpaMma o penaxiuei M. M.
[Tepprukuna, E. M. I'ytauk, A. U. UBanoBa, M. A. [leTpoBoii.

Heau n3ydenus: GuU3NKU:

npuobpeTeHne nHTepeca U CTpeMIICHHUs O0yYaroIuxcs K HAy4YHOMY M3YUYEHHIO IPUPOIbI, pa3BUTHE
UX WHTEJUJIEKTyalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE TO3HaHUS U (HOPMHUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOUINM SIBICHUSM;

(opMHpOBaHKE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJibTaTa MU3yueHHs OCHOB CTPOEHHs MaTepuul U
byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(hopMupOBaHHE MIPEACTABICHHUIN O POIU GUKKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUA O BO3MOXHBIX cdepax Oyaymed HpodeccHoHaNbHON esTeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K TaJIbHEeHUIIIeMy OOYYEHHIO B 3TOM HATPaBJICHUH.

JlocTikeHre 3THX IeJiell mporpamMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
o0ecrnieunBaeTcs pelieHrueM CIeAYOIUX 3a1a4:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHHMH OINUCHIBaTH M OOBSCHATH (U3WYECKHE SBJICHUS C HCIIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIEHHs NPOCTEHINNX pacu€THBIX 3a/1ad C MCHOJIb30BAHUEM (U3NYECKUX
MoJieJIei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOIHITH OMBITHI, JIAOOpATOPHBIE padOTHI U
JKCIIEPUMEHTAJIbHBIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX PUOOPOB;

OCBOCHHE MPHUEMOB pabOThl ¢ WHpopManuel GU3NIECKOro COJepkKaHUs, BKIIOUYas UH(OPMAIIHIO O
COBPEMEHHBIX JIOCTIKEHUAX (PU3MKH, aHAIU3 U KPUTHYECKOE OLIEHHBaHNE WH(POpMALUY;

3HaKOMCTBO CO cdepaMu Npo(hecCHOHAIBHOW JESTEIbHOCTH, CBSI3aHHBIMH C (U3HMKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHHSIX (PU3MUECKON HAYKH.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe HIKOJIbI

Ha wu3yuenne ¢uszuku (0a30BBIA YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS OTBOIAUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heento), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce
— 102 4gaca (3 gaca B HeZeNIO).

I. Copep:xxkanue yueOHOro npeamera
7 kiaacce

Pa3nes 1. ®usnka u eé posib B NO3HAHUM OKPY/KAIOLIEro MIUpa

®duzuka — Hayka o npupoje. fABneHust npupoipl. GuU3nyecKue sIBICHUS: MEXaHUUECKHe, TeIIOBBIE,
JIEKTPUUYECKUE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BenmuuuHbl. U3mepenune usnyeckux BenuunH. Ousnyeckue mpuoOopsl. [lorpemHocTs
u3MepeHnii MexxyHapoHasl CUCTEMa €JUHULL.

Kak ¢usuka u 1gpyrue ecTtecTBEHHbIE HAyKH H3Yy4alOT Mpupoay. EcTecTBeHHOHayuHBIM MeTO.
NO3HaHUS: HaOI0IeHUEe, TOCTAHOBKA HAyYHOT'O BOMIPOCA, BHIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 TIPOBEpPKE
rUnoTes3, o0bsICHEHNE Ha0M0AaeMoro sBieHus. Onucanue GU3n4ecKuX SBJICHUH ¢ MOMOIIBI0 MOJIENeH.

Jlemoncmpayuu



MexaHn4ecKue, TEIIOBbIC, AIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

duzndeckue MpuOOPHI U MPOIICypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamophvie pabomvl u onvimol

JlaboparopHas pabota Ne 1 "OnpeneneHue nokazaHUH H3MEPUTEITBHOTO Iprbopa”

JlaGopatopHas pabota Ne 2 "OnpeneneHye pa3MepoB MaybIx Tea"

JlaGopaTtopHas padora Ne 3 "M3mepenre o0beMa KMJIKOCTH M TBEPJOro Tena'

Pasznen 2. [lepBoHayaibHbIEe CBeJIEeHUSI 0 CTPOCHUM BelllecTBA

CrtpoeHue BeIIeCTBa: aTOMbl M MOJICKYJBI, WX pa3Mepbl. OTBITHI, JTOKa3bIBAIOIINE JTHUCKPETHOE
CTPOCHHE BEIIIECTBA.

JBr>xenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUS YACTHUIl C Temrmeparypoil. bpoyHoBckoe
nBwkeHue, nuddysus. BzanmoelicTBre 4acTHIl BENECTBA: MPUTHKEHNUE U OTTAJIKMBAHNE.

ArperaTHbIe COCTOSTHUS BEIIECTBA: CTPOCHHE Ta30B, KUJAKOCTEH U TBEPABIX (KPUCTAUTHICCKUX) TEI.
B3anMocBsI3p MKy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSAX M UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI.

Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO TBUXKEHUS.

Hab6monenue nuddysumn.

HaGmronenue sBiIeHMIA, 00BACHSIIONUXCS MPUTSDKEHUEM WA OTTATKMBAHUEM YaCTHUIl BEMICCTBA.

Jlabopamophvie pabomvl u onvimol

JlaboparopHas pabota Ne 4 "OreHka TraMeTpa aToMa METOJIOM PSAIOB"

Pa3nen 3. /IBu:keHue U B3auMojeiicTBHe TeJl

Mexannyeckoe ABWKEeHHE. PaBHOMepHOe M HepaBHOMepHOe mBwkeHHe. CkopocTh. CpemHss
CKOPOCTb IMPU HEPAaBHOMEPHOM JIBIDKCHHH. Pacuér myTH u BpeMEeHH JIBHKCHHUS.

SBnenne wHepIUU. 3aKOH WHEPIUH. B3aumMopeicTBHe TeNn Kak MPUYMHA H3MCHEHHS CKOPOCTH
JIBIDKEHUS Tell. Macca kak Mepa HHEepTHOCTH Teda. [1noTHocTs BemecTBa. CBS3b IMIIOTHOCTH C KOJTUYECTBOM
MOJICKYJI B TUHUIIC 00bEMa BEIIeCTBA.

Cuia Kak XapakTepHUCTHKa B3auMoaecTBus Ten. Cua ynpyroct u 3akoH ['yka. Mi3sMepeHne cuiibl ¢
MIOMOIIBIO JUHAMOMETpA. SIBJICHHE TATOTEHUS M cuia Tsbkectd. Chia TSHKeCTH Ha JPYTHX IUlaHeTax. Bec
tena. HeBecomocTh. ClokeHHME CHII, HalpaBJIEHHBIX MO OAHOW mpsiMoi. PaBHomelcTByromas cwi. Cuna
TpeHust. TpeHre CKOJIbKEHUS ¥ TPEHUE MOKos. TpeHue B MPUPOJIC U TEXHUKE.

Jemoncmpayuu

Ha0roieHrne MexaHu4eCcKOro ABKEHUS TeJa.

H3mepeHue cKkopocTy MPSAMOJIMHEHHOTO JIBH)KCHHUS.

HaGumroienue siBjeHMs HHEPLMH.

HabGmronenne nsMeHeHUs: CKOPOCTH MPH B3aMMOICHCTBHUH TEJI.

CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TEI.

Ciio’)keHue cuil, HalpaBJIECHHbBIX MO OJTHOU MPSMOIA.

JlabopamopHvie pabombl u onvimol

JlaGopatopHas pabora Ne 5 "OnpeneneHue MIOTHOCTH TBEPIOTO Tena"

JlaGopaTopHas padota Ne 6 "HccaeaoBaHUe CHIIBI yIPYyrocTu'

JlaGopaTtopHas pa6ora Ne 7 "M3ydyeHue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI JIABJICHHS
U XapaKTepa CONPUKACAIOIMINXCS MOBEPXHOCTEH"

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBIIICHUS ¥ YBEITUYCHUS NaBiicHus. JlaBiieHne ra3a. 3aBUCUMOCTD JaBJICHUS
raza or o0wréma, temrepatyphl. [lepeqada maBieHHS TBEPABIMH TEIaMH, XHUIAKOCTIMHU M Ta3aMd. 3aKOH
[Mackans. [THeBMaTHUECKHE MAIIMHBI. 3aBUCUMOCTD JABJICHUS XUAKOCTA OT TIIYOWHBI. [ MapocTaTndeckuit
napajgokc. CooOrmarontuecs: cocybl. [ uapaBinueckiue MEXaHUu3MBbI.

Atmocdepa 3emnn u atmocdepHoe nasieHue. [IpuduHbBI CyliecTBOBaHMS BO3IYITHONH 00O0JIOUKH
3emumn. OmbiT Toppuuenu. M3mepenue atMochepHOro AaBieHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM MOpsi. [IprOopsI 171st u3MepeHust aTMOCEPHOTO JIaBIICHUSI.

JleficTBHE KUIKOCTH M ra3a Ha MOTPYXEHHOE B HHUX TeJO. BhITankuBaromias (apXxuMmenaoBa) cuja.
3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu

3aBUCHMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenava naBIeHUS KUIKOCTHIO U TA30M.




CooO01maronmecs: COCy/Ibl.

I'mnpasnnueckuii npecc.

[IposiBneHune aecTBUS aTMOCHEPHOTO JTABICHHUS.

3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTU TeJa U INIOTHOCTH >KUKOCTH.

PaBeHCTBO BHITAIKMBAIOIICH CHITBI BECY BBITCCHCHHON KHUIKOCTH.

VYcnoBue 1uiaBaHus TeN: IUIABaHWE WM TIOTPY)KEHHE TeNl B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEMN TeJla U )KUIKOCTH.

JlabopamopHvie pabomol u onvimol

JlaboparopHas pabdora Ne 8 "OmpenejseHue BBITAIKMBAIONIEN CHUIBI, ACHCTBYIOIIEH Ha TeJo,
HOOTPYKEHHOE B KUIKOCTR"

JlaboparopHas pabGora Ne 9 "HccrmenmoBaHue 3aBHCHMOCTH Beca Teda B BOJIE OT 00BéMa
IIOTPY>KEHHOU B JKUIAKOCTh YacTH Teaa"

Pazgen 5. PaboTa u MOIIHOCTH. JHEePrust

Mexanndeckast pabotra. MOITHOCTB.

[IpocThle MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBHUii0O paBHOBEcHs phIuara.
[Ipumenenune npaBuia paBHOBecUs pbluara K Onoky. «3onoroe mpaswio» MmexaHuku. KIIJ[ mpoctbix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusa. KuHernueckass W MOTEeHIMANbHAs »Heprud. lIpeBpaiieHue omHOro BUIa
MEXaHUYECKOM PHEPTUHU B JPYToi. 3aKOH COXpaHEHUS YHEPTUH B MEXaHHKE.

Jlemoncmpayuu

[TpuMepsI MPOCTHIX MEXAHU3MOB.

JlabopamopHvie pabombl u onvimol

Ypok-uccienopanue "Pacuétr MOIHOCTH, pa3BUBAEMOM MPU NMOABEME MO JecTHHUIIE"

JlaGopaTtopHas padora Ne 10 "MccneoBanue yciaoBHii paBHOBECHS phryara”

JlaGopaTtopHas padora Ne 11 "M3mepenune KI1JI HakmoHHOMN miockocTh"

8 kiacc

Pa3nen 6. TenuioBble siBJIeHUS

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHUS BellecTBa. Macca u pazMepsl
aTOMOB M MoOJeKyJd. OMbITbI, MOATBEPKAAIOUIME OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOU
TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO M Tra3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucrammuueckue u
amoppHubeie Tema. OOBSCHEHWE CBOWCTB TAa30B, KHUJIKOCTEH M TBEPABIX Tl HAa OCHOBE TMOJIOKCHUMN
MOJIEKYJIIPHO-KUHETUYECKOM Teopuu. CMauMBaHWE M KalWUIAPHBIE sBJICHUS. TeIoBoe pacllMpeHue U
CKaTHe.

Temnepartypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKEHHUS 4YacTHll. BHyTpeHHsA
sHeprusa. CnocoObl M3MEHEHHMs BHYTPEHHEH SHEpruM: TeIUlonepenadya M coBeplieHue paboTel. Bums
TEIJIONepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHE.

KonunuectBo TemnoTsl. Y aenbHas TEMIOEMKOCTh BellecTBA. TernIo00MEH U TEIUIOBOE PaBHOBECHE.
VYpaBHenue temaoBoro Oananca. [lnmaBieHue M OTBepAeBaHHME KPUCTAUIMYECKUX BEIIECTB. Y JelbHas
terora TuiaBieHus. IlapooOpasoBanme u konzaeHcanusi. Wcmapenue. Kunenue. VYienpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyPhl KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

BnaxnocTs BO3yXa.

DHeprus TOIIMBaA. Y IeibHAs TEIJIOTa CrOPAHUS.

[Mpunmunsr padotsl TermoBbix nsurareneid KIIJ] terutoBoro neurarens. TeruioBsle JBUTATENN U
3allUTa OKPY>KAOUIEH CpeJibl.

3aKOH COXpaHEHMS U MIPEBPALICHMsI SHEPTUU B TEIIOBBIX MPOIIECCAX.

Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO TBUXKEHUS.

Hab6monenue nuddysum.

HaOnronenue siBeHni CMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUI.

Habmroienue TemnoBoro pacimypeHus Ted.

W3meHeHue naBieHus ra3a Npyu U3MEHEHUU 00bEMA U HAarpEeBaHUU WM OXJIAKICHHUM.

[IpaBuna u3amMepeHus TeMrneparypsl.

Bunel Terionepenayn.

OxmaxieHre Ipy COBepUICHUH PabOTHI.



HarpeBanue npu coBepiiieHnH pabOThI BHEIITHUMU CHUIIAMH.

CpaBHeHHE TEMI0EMKOCTEN pa3IMYHbIX BEIECTB.

HabGmronenne KuneHus.

HaOGnronenne nocTossHCTBA TEMIIEPATYPhI NPH TIJIaBICHUH.

Mopenu TenIOBBIX IBHATATEIICH.

JlabopamopHvie pabombl u onvimol

JlaGopaTtopHas pabota Ne 1 "MccnenoBanue sIBACHUS TEMI000MEHA MPU CMENTUBAHUK XOJIOTHON U
rops4ueut Boan!"

JlaboparopHas padora Ne 2 "OnpeneneHne yaeabHON TEMIOEMKOCTH BeliecTBa"

JlaGopaTopuas padora Ne 3 "Onpenenenue yaenbHOR TEIIOTHI IIABIEHUS JIb1a"

JlaGopaTtopHas padora Ne 4 "OnpeneneHne OTHOCUTEIBHON BIAXKHOCTH Bo3ayxa'

Pasnen 7. DaekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS

OnexkTpuzanus Ten. JIBa pona sneKkTpuyuecKux 3apsaoB. BauMojelcTBue 3apssKeHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTb CHJTBI B3aUMOJICHCTBUSA 3apsKEHHBIX TEII OT BEJIMUMHBI 3apPSI0B U PACCTOSHUS MEXTY
TeJIaMu).

Onektpuyueckoe moje. Hampsok€HHOCTh  dnekTpuyeckoro modiss.  [IpuHIMnm — cyneprno3uiuu
AJIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM yPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJEMEHTapHBbIM 3nekTpuyeckuil 3apsa. CTpoeHue aroma.
[IpoBOHUKY U JUANEKTPUKHU. 3aKOH COXPaHEHHUSI DJIEKTPUIECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHHS JJIEKTPUUECKOTO0 TOKA. VCTOYHMKK TMOCTOSIHHOTO
TOKa. JIeWCTBHS DIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). ODJICKTPUYECKHUH TOK B
JKHIKOCTSX U ra3ax.

Onexktpudeckas 1enb. Cujia Toka. DJieKkTpuueckoe HampspbkeHue. CONpoTHUBICHHE MPOBOJAHUKA.
VYnensHOE cornpoTHBiIeHHE BemecTBa. 3akoH Oma i ydacTka 1enu. [locnenoBarensHoe U nmapaiiesibHOE
COCIMHEHHE TIPOBOIHUKOB.

PabGora u MomHOCTb 3yieKTpuueckoro Toka. 3akoH Jlxoyms—JleHma. OnekTpuyeckue LENu U
MOTPeOUTEHN IIEKTPUUECKON dHEPTUH B ObITY. KOpoTKoe 3aMbIkaHMeE.

ITocTossnable MaruuThl. B3anMoaelCcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe mojie. MarHutHoe
moJsie 3eMJIM M €ro 3HaYeHHUe JIJIs KU3HU Ha 3emiie. OnbIT DpcTena.

MarsuTtHOE 1OJIE JJIEKTPUYECKOro ToKa. [IpuMeHeHMe 3JIEKTpOMarHuTOB B TeXHHUKE. [lelicTBHe
MarHUTHOTO TIOJISI HA TPOBOAHUK C TOKOM. OJIEKTPOJBHUTATEIh ITOCTOSHHOrO TOKa. Mcmosib3oBaHue
AJIEKTPOJIBUTaTeIeH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SIBneHue s1eKTpoMarHUTHOW MHAYKIMU. [IpaBuiio JleHma. DiekTporeHeparop.
CrocoObl TOJIy4eHHUS! DJIEKTPUUECKOW HHEPruu. ODJIEKTPOCTAHIIMU Ha BO30OHOBISIEMBIX HMCTOYHUKAX
SHEPTHUU.

Jlemoncmpayuu

DIeKTpu3aius Ted.

JIBa poJia AIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3apSKEHHBIX TElL.

Y CTpolCTBO M IEMCTBUE SIIEKTPOCKOTIA.

DNeKTpOoCTaTUYECKask UH TyKIIHSL.

3aKOH COXpaHEHHUsI JICKTPUUECKHUX 3aPSAI0B.

[IpoBOAHUKY U AUDIIEKTPUKH.

MoaenupoBaHi€ CUIIOBBIX JJUHUM 3JIEKTPUUECKOTO TOJIS.

M cTOouHUKM ITOCTOSSHHOI'O TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DIEeKTPUYECKUM TOK B KUJIKOCTH.

I"a3oBwIit pazpsi.

H3MepeHne cuibl TOKa aMIIEPMETPOM.

H3MepeHne 2JIeKTpUYeCKOro HalpsKeHUST BOJTBTMETPOM.

Peocrar 1 mara3uH CONPOTHUBIICHUN.

BzanMmogeiicTBHE TOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3CIICHHs TIOTIOCOB MarHUTA.

MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnsIT OpcTena.

MarauTHo€ moJie ToKa. DJIEKTPOMarHur.




JleilicTBUE MarHUTHOTO TIOJISI HA TIPOBOJJHHUK C TOKOM.

DNEeKTpOABUTATENb TOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON HHYKIIHH.

OneiTel @apagnes.

3aBHCUMOCTh HaIIPABICHHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BO3HUKHOBCHUSI.
DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomvl u onvimol

Ypok-uccnenoBanue "DaeKTpU3aUa TEI UHIYKIIMEH U IPU CONPUKOCHOBEHUH"

Ypok-uccienopanue "JleHcTBUE AIEKTPUYECKOTO OIS HAa MPOBOJIHUKHU U JTUAICKTPUKH"

JlabopaTtopHas padota Ne 5 "M3mepeHne v peryanpoBaHue CUIIbl Toka"

JlaGopaTopHas pa6ora Ne 6 "M3Mepenue U peryJInpoBaHue HAMPsHKeHU "

Ypok-uccnenopanue "3aBUCHUMOCTb 3JIEKTPUYECKOTO COMPOTHUBICHUS MPOBOJHUKA OT €r0 JUIMHBI,
IUIOIIAJIH IOIIEPEYHOT0 ceUeHUs 1 MaTepurasa"

JlabGopaTtopHadg pabora Ne 7 "HcciiegoBanne 3aBUCHMOCTH CHJIBI TOKA, UIVIIIETO YEPE3 PESUCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA W HANPSHKEHMS Ha pe3nucTope”

Jlaboparopuas padora Ne 8 "I[IpoBepka mpaBuia CI0XKEHHMS HANPSHKCHUW MPH HOCISIOBATSALHOM

COCTMHEHUH JABYX PE3UCTOPOR"
JlaboparopHas pabora Ne 9 "IIpoBepka mpaBmiia JUls CHJIbI TOKA IPU HApaNICTbHOM COSIMHCHHUH
pe3ucropon”
Jlaboparopuas padora Ne 10 "Onpenenenre paO0OThl ¥ MOITHOCTH YJICKTPHYECKOTO TOKa"
Ypok-uccienopanue "M3ydyeHune noueil HOCTOSHHBIX MAarHUTOB"

JlabopaTtopHas pa6ota Ne 11 "M3ydenue neicTBUS MAarHUTHOTO MOJIS HA TPOBOJIHUK C TOKOM"
9 kiaacc

Pa3nes 8. Mexanuveckue siBJIeHUsI

Mexanudeckoe gaBumxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHMYECKOI0 JBWKECHHUS. PaBHOMEpHOE MPSMOJUMHENHOE IBHKeHUE. HepaBHOMEpHOE NPSMOIMHEWHOE
nBukeHne. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMosMHEHOE JBKeHHe. CBoOOHOE maneHue. OnbITh [ anues.

PaBHOMepHOE ABMkeHHE 1O OKpyxHOCTH. Ilepuox u udacrora obOpamnenus. JluneitHas u yriosas
ckopocTu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepBriit 3axkoH Hptorona. Bropoit 3akoH HeroroHa. Tperuit 3akoH Herotona. [lpuHnmn
CYIEPITO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPeHHs CKOJIbXEHUS, CUJIa TPEHUS MOKOs, Ipyrue
BHJIbI TPEHUS.

Cuna TSOHKECTHM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEeHHe CBOOOJHOro majeHus. J[BrkeHue
aneT Bokpyr Connia. [lepBas kocmMudeckas ckopocTh. HeBecoMoCTh U neperpy3Ku.

PaBHOBecue MmarepuanbHON TOYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwme TBEpIOTO Tenma ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. U3menenne nmiynbca. mMnynbe cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBU>KEHUE.

Mexannueckas pabota u MoIHOCTb. PaboTa cuni TspkecTd, ynpyroct, TpeHus. CBs3b SHEpTrUH U
pabotsl. [loTeHnuanbHass HEPrus Tela, MOJHITOrO0 HaJl MOBEPXHOCTHIO 3eMiid. [loTeHnumanbHas sHeprus
cxatoll npyxkuHbl. KuHernueckas sHeprus. TeopemMa O KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUN.

Jlemoncmpayuu

HaOGmronenne MexaHU4ecKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HbIX TENl OTCUETA.

CpaBHeHME TyTe W TPACKTOPHUM ABMKEHUS OJHOTO M TOTO K€ TeJlda OTHOCUTENIBHO Pa3HBIX TEl
OTCYETa.

N3mepenune cKkopocTy U yCKOPEHUSI IPSIMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

Habumroienue 1BM>KeHUs Tella o0 OKPY>KHOCTH.

HaOnronenne MexaHuueckux SIBICHUM, MPOUCXOANUMX B cucTteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTENILHO KabuHeTa (hU3HUKH.

3aBUCUMOCTh YCKOPEHHUSI TeJla OT MacChl Teja U IEUCTBYIOIICH Ha HETO CHIIBI.

Habmronenue paBeHcTBa CUIT IPU B3aUMOICUCTBUU Tell.



N3menenune Beca Tena Ipu YCKOPEHHOM JIBUOKCHHUH.

IIepenava nmmysbsca Ipu B3aUMOJAEHCTBUM TEIL.

[IpeobpazoBaHus YHEPTUU TIPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHune UMIyJIbca MPU HEYPYTOM B3aUMOJCHCTBUU.

CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBUMU.

HaOGmronenue peakTHBHOTO JIBUXKEHHUS.

CoxpaHeHHEe MEXaHHYECKOW SHEPTHH MPU CBOOOTHOM TTaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPHU JBUKEHUU TeJla MO ICUCTBUEM TTPY>KUHBI.

Jlabopamophvie pabomvl u onvimol

JlaGopatopnas pabota Ne 1 "OmnpeneneHne YCKOPEHUS Tella IPU PABHOYCKOPEHHOM JIBMHKCHUHU TI0
HAKJIOHHOM INIOCKOCTH"

JlabopaTopHas padota Ne 2 "OnpenenieHne )KeCTKOCTH NPYKUHbL"

Jlaboparopuas padora Ne 3 "Onpenenenne kod3bGUIIMEHTa TPDEHNUS CKOJIbKEHUS"

JlaboparopHas pa6ota Ne 4 "OnpeneneHre paboThl CUIIBI TPEHUS IPH PABHOMEPHOM JIBHYKEHUU TeJla
110 TOPU3OHTAILHON ITOBEPXHOCTH"

Jlaboparopuas padora Ne 5 "M3ydeHue 3aK0HA COXPAHEHUS SHEPryun"”

Pa3nen 9. Mexannuyeckue KoJ1e0aHUA U BOJIHBI

KonebarenbHoe nBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUI: MEPUOJ], YacTOTa, aMIUTUTY/IA.
MareMaTHuecKuil ¥ py>XHHHBIA MasITHUKU. [IpeBpalienre sHepruu npu KojieOaTeIbHOM JIBU)KCHUH.

3aryxaromue konebanus. BeiaykaeHable koneOanus. Pesonanc. Mexanndeckue BoiHBL. CBolicTBA
MexaHu4YecKuX BoOJH. [IpogoapHbIe U MonepeYHbie BOHBL. J[JTMHA BOJHBI U CKOPOCTh €€ pacipoCTpaHEHUSI.
MexaHn4eckne BOJIHBI B TBEPJIOM TeEIIE, CEHCMHUUYECKUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa M BbicOTa ToHa. OTpaxkeHne 3Byka. MHGpa3ByK U yIbTpa3BYyK.

Jlemoncmpayuu

HabGmronenue koinebanuii Te Mo IeHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.

HaGumonenue xosnebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

HabGmronenre BeIHYKICHHBIX KOJICOAHUM U PE30HAHCA.

PacnipocTpanenue npogoabHbBIX U MONEPEUYHBIX BOJIH (HA MOJIETH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30oHaHC.

Jlabopamophvie pabomvl u onvimol

n

Ypok-uccienoBanue "3aBUCHMOCTD IEPUOJIa KOICOAHUHN OT )KECTKOCTHU MPYKUHBI M MACChI Tpy3a
JlaGopaTtopHas pabora Ne 6 "OnpenesieHne YacTOThl U IEPHO/Ia KOJICOAHUN MPYKMHHOTO MasTHUKA"
JlabopaTtopHas pa6ota Ne 7 "IpoBepka HE3aBUCHMOCTU NEPHOJIa KOIeOaHU rpy3a, MOABEIICHHOTO

K HUTH, OT Macchl rpy3a"

Ypok-uccnenoranue "HaGoieHrue 3aBUCUMOCTH BBICOTHI 3BYKA OT YaCTOTHI"

Pa3zgea 10. DjeKkTpoMarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHbIE BOJIHbBI

DNEeKTPOMarHuTHOE ToJie. DIEKTPOMArHuTHbIe BOJIHBL. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. [llkana
3MEKTPOMArHUTHBIX BOJH. VcTonbp30BaHNe 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.

DnekTpoMarauTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.

BoxHoBbIe cBOMiCcTBa CBETA.

JlabopamopHvle pabomul u onvimol

VYpok-uccnenopanne "M3yyeHue CBOWCTB DIEKTPOMATHUTHBIX BOJH C TMOMOUIbIO MOOUIBHOIO
Tenedona"

Paszpnen 11. CBeToBble siBIeHUS

JlyueBas mozenb cBera. Mcrounuku cBera. IlpsimonuHeiiHoe pacnpocTpaHeHue cBeTa. 3aTMEHHUS
Comnnua u JIynsl. Otpaxenue ceta. [Lnockoe 3epkaio. 3aKoH OTpa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH TmpesnomieHus cBeTa. llomHOE BHYTpeHHee OTpaKeHHME CBeETa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.

Jlunza. Xon nyueit B nuH3ze. OnTudeckas cucreMa Qoroarmapara, MUKPOCKONa U Tejeckona. ['nas3
KaK ONTHYecKas cucTeMa. bin3opykocTs U 1adbHO30PKOCTbD.

Paznoxenne Oenoro cera B crnekTp. Omnbitel Hetorona. CrokeHue CIEKTPaJbHBIX IBETOB.
Hucnepcus ceta.




Jlemoncmpayuu

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Morydenne n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3e€pKajax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xom Jydeit B coOuparomiei JTnH3e.

Xo JIydeil B paccenBarolel JIMH3E.

[TonyueHnne n300pakeHMI ¢ TOMOIIIBIO JIMH3.

[IpuHumn neiicTBus goroanmnapaTa, MUKpPOCKOIA U TEJIECKOINA.
Mognens rinaza.

Paznosxxenue 6enoro ceeTa B CIEKTP.

[Tonyuenue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.
JlabopamopHvie pabombl u onvimol

JlaGopaTopHas padora Ne 8 "HcciiemoBanne 3aBUCHMOCTH VIJIa IIPEIOMIIECHUS CBETOBOIO JIy4a OT
"nn

yIJIa MaJICHUs Ha TPaHMIle "BO3IYX-CTEKIO
JlaGopaTopHas paGora Ne 9 "Omnpenenenne ¢GHOKYCHOTO DPACCTOSAHUS W ONTUYECKON CHIIBI

cobuparonien JTUH3bI"
JlaGopaTopsas padora Ne 10 "OOBITEI 10 PA3I0XKEHUIO OEJIOr0 CBETA B CHEKTP U BOCIPUATHIO IIBETA

IIPEIMETOB MPU WX HAOIIOJICHUH Yepe3 MBETOBbIC QUIbTPHI"

Pasnen 12. KBanToBbIe siBI1eHUS

OmnbiTel Pesepdpopna wm r1uranerapHas Mmojens atomMa. Moxens aroma bopa. Hcemyckanume u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Alnbda, Oera- W ramma-usnydeHus. CTpoeHwe aToMHOro sjapa. Hykmonnas
MOJieIb aTOMHOTO0 siapa. M3otonel. PagnoakTuBHbIe npeBpainenus. [lepuon nomypacnaga aTOMHBIX sIAEp.

SnepHble peakiuu. 3aKOHBI COXpPAHEHUs 3apsAI0BOTO M MacCOBOTO YMCE. DHEPTUs CBSI3U aTOMHBIX
anep. CBs3b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus anep. Mcrounuku sneprun ConHia v 3BE31.

SnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4YCHUH Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu

CrieKTphl U3ITy4€HUs U MOTJIOIIEHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CrnexTp Bomopo/a.

Ha6monenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOMIMX U3ITYUEHHH.

Perucrtpanus uznmydenus: npUupOIHBIX MUHEPAIOB U IPOYKTOB.

JlabopamopHvle pabomul u onvimol

Ypok-npaktukyM "HabironeHne cCueKTpoB UCnycKaHus"

JlaboparopHas padota Ne 11 "HccnenoBaHue TPEKOB 3apsKEHHBIX YacTuir”
IHoBTOpHUTEIHbHO-0000IIAIOIIIMIA MOTYJIb

[ToBTOPUTENEHO-0000IAOINK  MOAYJIh TPEIHA3HAYCH JUIS CUCTEMATHU3allMd H  O0OOIICHHUS
NPEMETHOTO COJICPKAHUSI M OMBITA JCATEIBHOCTH, IPUOOPETEHHOTO NIPU U3YYEHUH BCETO Kypca (pHU3HKH, a
TakKe IS TMOJATOTOBKH K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy IO (U3HMKE IS O0ydYaroluxcs,
BBIOPABIINX 3TOT YUEOHBIH MPEIMET.

HpI/I HU3YUCHUH JAHHOI'0 MOAYJA PCATUIYIOTCA W CUCTEMATUSUPYIOTCA BHUIABI ACATCIBHOCTH, Ha
OCHOBE KOTOpPBIX OO0ECIIEYMBACTCS JOCTHDKEHHE TPEAMETHBIX W METAalpeJAMETHBIX IUIAHUPYEMbIX
pe3yNnbTaToB 00y4eHUs, (POPMUPYETCS €CTECTBCHHOHAY4YHAas TPAMOTHOCTh: OCBOCHUE HAyYHBIX METOJIOB
UCCIICIOBaHMS SIBJICHUH TPUPOJABI W TEXHHKH, OBIIAQJICHUE YMCHHSAMH OOBSCHATh (DU3MUCCKUE SIBICHHS,
MMPUMCHSA MOJIYYCHHBIC 3HAHUSA, pCHIATh 3aa4i, B TOM YHCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[TpuHIIMNIATFHO JESTETPHOCTHBIN XapaKTep JaHHOTO pasjella peaju3yercss 3a CY4ET TOro, 4To
06yqafom1/1ecs1 BBITIOJIHATOT 3aJaHrA, B KOTOPBIX UM MIPEAIaracTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWW pAaCIO3HABaTh M HAaydyHO OOBSICHATH (DU3WYECCKHE SIBJICHUS B
OKPYKArOIIeH MPUPOJIC U TIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICAOBAHMS (PM3UUCCKUX SBICHHIA, B TOM YHCIE JUIsl TIPOBEPKU
THUIIOTE3 U NNOJIYUYCHUS TCOPCTHUICCKUX BBIBOOOB;




O0OBACHATH HayY4YHBIC OCHOBBI
MPAKTUYCCKOI0 HCIOJBb30BaAHUA PA3JIMYHBIX HWCTOYHUKOB OSHEPruvM Ha OCHOBC 3daKOHa

HanpuMmep,

Haubosee BaXKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ,

IMPEBPAICHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUAOB OHCPIUH.

II. Ilnanupyemble pe3yJbTAThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIE Pe3yJIbTATHI
MIaTPUOTUYECKOE MPOsIBJIEHHE WHTEpPeca K UCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHUCKOW (DPU3NUECKOH
BOCIIUTAHUC: HayKI/I;

ICHHOCTHOC OTHOIMCHUC K TOCTHXKCHUAM pOCCHﬁCKHX y‘léHLIX (I)I/I3I/IKOB

TpaXXIaHCKOC U JYXOBHO-

TOTOBHOCTH K AKTUBHOMY YYaCTHIO B O6CY)K,Z[CHI/II/I O6H_ICCTBCHHO—3H3‘II/IMBIX N OTUYCCKUX

HPaBCTBEHHOE mpo0JeM, CBSI3aHHBIX C IPAKTHYECKUM NPUMEHEHHEM TOCTHKEHUH (U3UKH;

BOCIIMTaHUE: OCO3HAHUE BAXKHOCTU MOPAJIIbHO-ITUYECKUX IIPUHIIUIIOB B IEATEIbHOCTH YYEHOTO
3CTETHYECKOE BOCIIPHATHE 3CTETUYECKUX KauyecTB (pU3MUYECKON HayKu: e€ rapMOHHYHOIO IMOCTPOEHUS,
BOCIIMTAHUE:! CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH

LEHHOCTh HAYYHOTO | OCO3HAHME LEHHOCTH (PU3MYECKON HAyKHM KaK MOILIHOTO WHCTPYMEHTAa MO3HaHUsS MUpa,
[IO3HAHUA: OCHOBBI PA3BUTUS TEXHOJIOIUH, BAXKHEUILIEH COCTABIISIOIIEH KyJIbTYpHI;

pa3BHUTHE HAYYHOH JTFOO03HATEIEHOCTH, HHTEpPECa K UCCIEA0BATEIbCKON NEATEIbHOCTH

(hopMHpOBaHHE KYIbTYPHI
310POBBS u
3MOIMOHATLHOTO
OJTarommomyJus:

OCO3HaHHWE [IEHHOCTH 0€30MacHOr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUPE,
B2)KHOCTH IMPaBUI 0€30MaCHOTO MOBEICHUS HA TPAHCIIOPTE, HAa JAOPOrax, ¢ AICKTPUICCKUM
Y TEIUIOBBIM 00OPY/IOBAHUEM B IOMAITHUX YCIOBUSX;

c(hopMHEPOBAHHOCTH HaBBIKA pedIIeKCHH, MPU3HAHNE CBOCTO MpaBa Ha OIMMHNOKY U TaKOTO XKe
paBa y IPYroro 4eioBeka

TPYAOBOC BOCIIUTAHUC!

AKTUBHOE y4YacTHE B PEUICHHM MPAKTUYECKHUX 3a/av (B paMKaxX ceMbH, 00pa3oBaTeIbHON
OpraHu3allid, TOpojAa, Kpas) TEXHOJOIMUYECKOW M COLMAIBbHOM HampaBICHHOCTH,
TPeOYIOMUX B TOM YHCIIEe U (U3HUSCKUX 3HAHUM;

HMHTEPEC K MPAKTHYCCKOMY M3YUCHHUIO MPODECCHid, CBA3aHHBIX ¢ (DU3MKOH

JKOJIOTHYECKOE OpHEHTalUusi Ha NpUMEHEeHHE (U3MYECKUX 3HAHWHM Ui pelleHHs 3agad B o0iactu
BOCIIUTAaHUE: OKpY’Karoleil Ccpenbl, MIAHUPOBAHUS MOCTYIIKOB M OLEHKM MX BO3MOKHBIX IOCIIEICTBHN
JUISL OKpY>Karollen Cpepl;
0CO3HaHHWe II00ATLHOTO XapaKTepa KOJIOTHIECKUX TPOOJIeM U yTeH UX pelIeHHsI
ajanTanus K | IOTpeOHOCTh BO B3aUMOACWUCTBUM IPU BBIIOJHEHHM HCCIENOBAHUH M IPOEKTOB
U3MEHSIOLIIMCS (u3nUecKoi HaIIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM IPYTHUX;

YCJIOBUSIM COLIMAJIBHOW H
MPUPOAHOMN CPEJIBIL:

[IOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEeITeIbHOCTb;
noTpeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWH, B TOM 4Hcie (OPMYIHPOBaTH HJIEH,
MOHATHS, TUIOTE3bI O U3NUECKUX 00BEKTaX U SBJICHUSX;

OCco3HaHMe Me(UIUTOB COOCTBEHHBIX 3HAHMHN W KOMITETEHTHOCTEH B 00J1acTH (DU3HKH;
IUTAHUPOBAHUE CBOETO PA3BUTHSI B IPHOOPETCHNUH HOBBIX (U3NUECKUX 3HAHUH;

CTpEMJICHHE aHATU3UPOBATh U BBISBIATH B3aMMOCBSA3H IPUPOJIBI, OOLIECTBA U SKOHOMHKH,
B TOM YHCJI€ C UCIIOJIb30BaHNEM (PU3NUECKUX 3HAHUH;

OLICHKA CBOMX JCHCTBUI C y4€TOM BIMSHUS Ha OKPYXAIOUIYIO CpeAy, BO3MOXKHBIX
r100aJIbHBIX TOCIEACTBHI.

MeTanpeameTHble pesy/bTaThl

Ilo3HaBaTeJIbHBIE YHUBEPCAJIBbHLIC yqeﬁﬂue IleﬁCTBHH

ba3zoBrie noruueckue
JIEUCTBU:

BBISIBJISIT U XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKU 00BEKTOB (SIBJICHUT);

YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK KiIacCH(PHUKAIUK, OCHOBaHWUA Ui OO0OOMICHHS W
CpaBHEHNS;

BBISIBIISITH  3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpyBaeMbIX (akTax, ITaHHBIX H
HAOJTFOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIISITh IIPHYUHHO-CIICJICTBEHHBIC CBSI3M MPH M3YYCHUM (HU3HYCCKHUX SBICHUH U MPOIECCOB,
JcJIaTb BBIBOABI
BbIABHUI'aTh THIIOTE3bl O B3AUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCIINYHH,

CaMOCTOATENBHO BBIOMpaTh CHOCO0 pemieHus y4eOHOW (U3MYecKod 3amaun (CpaBHEHHE
HECKOJIBbKMX BapHaHTOB pEIlleHHs, BEIOOp HanOoJiee MOJXOIAIETO ¢ YIETOM CaMOCTOSTEIBEHO
BBIJICJICHHBIX KPUTEPHUCR)

C MHCIIOJIL30BAHUCM JACAYKTHBHBIX W HWHIAYKTUBHBIX YMOSaKJ'I}OLICHI/II‘/'I,

bazoBrie
HCCIEIOBATEIILCKHUE
JICUCTBUSL:

HCIIOJIB30BaTh BOMPOCH! KaK UCCIIEO0BATENbCKIII HHCTPYMEHT IMO3HAHNUS,

MPOBOJNUTE TI0 CaMOCTOSITENTFHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXKHBIN (hr3udecKuit
JKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBaHNE (PU3UIECKOTO SIBICHUS;

OIICHWBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAINIO, TOIYYCHHYIO B XOJE
WCCJICJIOBAHMS M IKCIIEPUMEHTA;




CaMOCTOSITENbHO (OPMYJIUPOBaTh OOOOLIEHUS W BHIBOABI MO pe3yibTaTaM MPOBEIAEHHOTO
HaOJII0IeHNs, OIIbITA, UCCIICI0OBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3NYECKHX IIPOILECCOB, a TaKxke
BBIJIBUTATh MIPETION0KEHHS 00 MX Pa3BUTHU B HOBBIX YCJIOBHUIX M KOHTEKCTAaX.

Pabora c
nHpOpMAITHe:

MPUMEHATH Pa3IMYHbIe METOAbI, HHCTPYMEHTHI U 3aPOCH IPU HOUCKE U 0TOOpe HHPOpMaIUN
WM JAHHBIX C YIETOM MPEATIOKEHHON yueOHOM (hr3nuecKoil 3aaun;

aHaJIM3UPOBATh, CHCTEMAaTH3HPOBATh U WHTEPIPETUPOBATh HH)OPMAIIUIO PA3INYHBIX BUAOB U
(dbopM mpeacTaBIeHUS;

CaMOCTOSITENIBHO ~ BBIOMpPaTh ONTHMaNbHYIO (opMy NpeAcTaBieHHs HHGOPMALUK U
WITIOCTPUPOBATh pelllacMble 3aJadll HECIOKHBIMH CXEMaMH, AHarpaMMaMi, WHOH rpadukoit
¥ UX KOMOMHAITUSIMHA

KoMMyHMKATHBHBbIE YHHBEpPCaJbHbIE YUeOHbIe 1eliCTBUS

OonieHue B XO7Ic 00CYXJIEHHs y4eOHOro MaTepuaia, pe3yibTaTOB JIAOOPATOPHBIX PabOT M MPOEKTOB
CIOCOOCTBYET 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl W BbICKA3bIBaTh WJICH, HAICIICHHBIC Ha
(hopMUpOBaHUIO peleHne 3a/1a41 ¥ ojiepKanne 01aroxenaTelbHOCTH O0IIeHUs;
YMEHUIA: COTIOCTABIIATH CBOU CYXICHHUS C CY)KJICHUSMH JPYTHX YYACTHUKOB JHMajora, oOHapy>KUBaTh
pas3yinvue U CXOJCTBO MO3UIIHN;
BbIpaXaTb CBOIO TOYKY 3pC€HUSA B YCTHBIX U NIMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEJCTABIATh PE3YJIbTAThl BBITOIHEHHOTO (PU3UYECKOTO OMbITa (PKCIICPUMEHTA,
HCCIIeTIOBAaHMUs, TPOCKTA)
CoBmecTHas MOHUMATh M HCIOJbh30BATh MPEUMYIIECTBA KOMAHJIHOW W WHIUBHIYalbHOW pabOTHl MpH
JIEATEITLHOCTh PEIICHUU KOHKPETHON (PU3NIECKOMN MPOOIEeMEI;

MIPUHUMATH 1IEIM COBMECTHOH JIeATEIILHOCTH, OPTaHU30BLIBATh JCUCTBUS 0 €€ JOCTHIKCHUIO:
pacrpenemnsaTh poyid, OOCYKIATh MPOIECCHI M PEe3ybTaThl COBMECTHOH paboOTHI, 0000mIaTh
MHCHUS HECKOJIBKUX JTIOICH;

BBINIOJHATh CBOIO 4acTh pa0OThI, JOCTUTas KaueCTBEHHOTO pe3yjbTara II0 CBOEMY
HaNpPaBIEHUIO U KOOPAHHUPYS CBOU JACUCTBUS C IPYTHMH YICHAMH KOMaH/IbI;

OLIEHWBaTh Ka4yecTBO CBOETO BKJI3Ja B OOIMMHA MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMYJTUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUYSI

PeryjasiTuBHble YHUBEPCAJbHbIE YUeOHbIE el CTBUSA

Camoopranuszanus BBISIBIISITH MPOOJIEMbl B JKM3HEHHBIX W Y4YEOHBIX CHUTyalusAX, TPeOYIOIMX IS peIIeHHS
CIOCOOCTBYET (U3NUECKNX 3HAHWN;
(hopMHPOBaHHIO OPHEHTHPOBATHCSI B PA3IMYHBIX MOAXO0JaX MPUHATHS PelIeHUi (WHAWBUAYaIbHOE, MPUHSTHE
YMEHUM: pelIeHus B TpyIITe, MPUHATHAE PEIICHAN TPYIIION );
CaMOCTOSITENIBHO ~ COCTaBJISATh ITOPUTM  peleHus (U3NYecCKOW 3aJaud WIM  IUIaHa
UCCIIEIOBaHUSI C YY€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH MpeiaraeMble BAPUAHTHI PELICHHIA;
JIeaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE
CaMOKOHTpPOJIb JlaBaTh aJCKBAaTHYIO OLICHKY CUTYallUU U IIPeJaraTh IUIaH €€ N3MEHEHMS,
CIOCOOCTBYET OOBACHATh TMPUYUHBI JOCTIDKCHHS (HEJOCTHIXKEHHUS) pe3yJbTaTOB JEATENbHOCTH, IaBaTh
(hopMHPOBaHHIO OLIEHKY IPHOOPETEHHOMY OTIBITY;
YMEHUIA: BHOCHUTh KOPPEKTHBBI B JICATENHHOCTh (B TOM YHCIE B XOJ| BBITIOJHEHHS (HU3UIECKOTO
WCCIIEIOBaHUSI WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHHBIIMXCS CHTYAITH,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YNIbTaTa LEIH U YCIOBHIM
OMOLMOHATLHBIN CTaBUTH ce0sl HA MECTO JPYroro YeloBeKa B XOJE CIOpa WIIM JAUCKYCCHH Ha HAYYHYIO TEMY,
UHTEIJICKT MOHUMATh MOTHBBI, HAMEPEHUS H JIOTUKY JPYroro
crocoOcTByeT
(hopmMupoBaHUIO
YMCHHMN:
[Ipunsitne ce0f ® | mpU3HABaTh CBOE MPABO Ha OIIMOKY NPpH pelieHUH (HU3UUSCKHUX 3a/1a4 WIK B YTBEPKICHHUAX HA
JPYTUX CIIOCOOCTBYET | Hay4HbIE TEMbI U TAKOE K€ IIPaBO JPYroro
(hopMHPOBaHHIO
YMCHMM:

MpeameTHble pe3ynbTaThl

7 kaacce

K xonmy oOyuenmss B 7 Kiacce TpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTD Y O0YYAIOLINXCSI YMEHUIH:
— WCIIOJIb30BaTh MOHATHUS: (U3MYECKHE W XMMHYCCKHE SIBJICHHS, HAOIIONEHNE, DKCIIEPUMEHT, MOJCIb,




TUIOTE3a, €AWHUNBI (U3MUECKHX BEIWYHMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHHs BEILECTBa
(TBEpmOE, XKWAKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHENHHOE), TPAeKTOPHs, paBHOJCHCTBYIOImIas cui, nedopManus (ynpyras, IUTacTHYeckas),
HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

pasnuuath siBieHUS (AMQy3us, TEIIOBOEe ABMKCHHE YaCTHIl BEUIECTBA, PABHOMEPHOE IBHKEHHE,
HEPAaBHOMEPHOE JIB)KEHUE, UHEPLIUS, B3aUMOAECHCTBUE TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOU
OCBIO BpaIllCHHA, Iepefaya JaBjeHUs TBEPABIMU TeJlaMM, XKHIKOCTSMH M Ta3aMu, atMocepHoe
JaBJICHHUE, IUIaBaHHE TEJ, NPEBPAICHU MEXAHWYECKOW 3HEPruy) MO ONHCAHUIO UX XapaKTePHBIX
CBOICTB U Ha OCHOBE OITBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh HPOSIBICHUE W3YyUCHHBIX (PM3UUECKUX SIBJICHUI B OKPYXAlOIeM MHUpPE, B TOM YHCIE
¢u3nyueckue SBICHUS B TPUPOJE: NMPUMEPHl IBHKEHHS C Pa3NUYHBIMH CKOPOCTSMH B KHBOH H
HEXUBOW NMPHUPOJE, AeiCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JTaBICHHS
Ha HMBOI OpraHu3M, IJIaBaHUE PbIO, pbIYary B TeJe YEIO0BEKa, IPU ATOM HNEPEBOAUTH IIPAKTUUECKYIO
3ajauy B y4eOHYIO, BEIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SIBICHHIA;

ONHCHIBATh M3yYEHHBIC CBOWCTBA Tel W (PU3MUECKHE SIBICHUS, WCIONB3Yys (pr3muecKkue BEeTUYHHBI
(Macca, 00bEM, TIOTHOCTH BEIECTBA, BPEMS, MyTb, CKOPOCThb, CPEAHSS CKOPOCTh, CHJIa YIPYT'OCTH,
CHJIa TSDKECTH, BeC Tejla, CUjla TPEHHs, JaBjieHHe (TBEPAOTrO Tena, KUAKOCTH, ra3a), BHITAIKHBAIOLIAs
CHjla, MEXaHW4ecKass paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJbI, KO3((QHUIMEHT II0JIE3HOTO
JeficTBUS MEXaHHW3MOB, KHHETHYeCKas W TMOTeHLIMaJbHas JHEpPrus), NMpH OMHCAHWU IPABUIBHO
TPaKTOBaTh (PUIUUECKUI CMBICT MCIOJIb3YEMBbIX BEJIHYHH, UX 0003HAYCHUS U CITUHHLBI (PU3NUECKUX
BEJIMYMH, HaXOOUTh (OPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (HU3HMUECKYI0 BEIMYMHY C JAPYTHMHU
BEJINYMHAMM, CTPOUTH I'PapUKH U3yUCHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEJIMUUH;

XapaKkTepr30BaTh CBOWCTBA Tell, PU3MUYCCKUE SIBICHHUS W IMPOIECCHI, WCIOIb3Ys NMpaBUIIa CIOXKEHUS
cui (BIOJNH OMHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackamns, 3akoH ApxXumena, IPaBHIIO PABHOBECHS
peryara (OoKa), «30J0TOE MPAaBUIIO» MEXaHWUKH, 3aKOH COXPaHEHHWS MEXaHWYeCKOW SHEprHu, Nmpu
9TOM J1aBaTh CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTHUECKOE BRIPAKCHNE;
OOBSICHATH (PU3HUYECKHE SBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM YHCIIE M B KOHTEKCTE CHUTYaIHH
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH IMPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHHe U3 1—2 JOTHMUYecKrX IaroB ¢ ONopor Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3NYECKHUX SBICHHM,
(u3NYeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3agaydl B 1—2 [eHCTBUS, HWCHIONB3YS 3aKOHBI M (OPMYIBI, CBSI3BIBAIOLINE
¢u3nuecKkue BENMYMHBI: HAa OCHOBE aHalM3a YCJOBUS 3aJadyd 3aluChiBaThb KpPaTKOE YCIIOBHE,
NOJCTABIATh (PU3UUECKHE BEIMYMHBI B (OPMYJIBI M MPOBOIUTH Pacy€rbl, HAXOOUTH CHPABOYHBIC
JAaHHBIE, HEOOXOANMBIE Ui PElIeHHs 3afad, OICHWBATh PEAMCTUYHOCTD MOJTYYEHHON (PH3HUEcKOit
BEJIMYMHBL;

pacmo3HaBaTh MpPOOIEMbI, KOTOPbIE MOKHO PEHIUTH MPH TOMOMIM (PU3HYECKHX METOAOB, B OMUCAHUH
UCCIICIOBAHUsI BBIIEIATE MPOBEPSEMOE MPeNNoIoKeH!e (TUIOTe3y), pa3iniaTh U HHTEPIPETHPOBATD
MOJTYYECHHBIN pe3yIbTaT, HAXOAUTh OIIMOKU B XOJI€ OTIBITA, JIeJIaTh BEIBOAKI IO €r0 pe3ysIbTaTaM;
MPOBOJUTH OMNBITH 1O HAOMIOACHUIO (GU3MYECKUX SBICHUA WM (U3NYECKUX CBOMCTB Tei:
¢dbopMynupoBaTh IpOBEpsieMble MPEANOJIOKEHHS, COOMpaTh YCTaHOBKY M3 MPELIOKEHHOTO
000pyIOBaHMs, 3aMCHIBATH X0 ONbITa U (YOPMYIUPOBATH BBHIBOIBI;

BBINOJIHATD MPSIMBIE W3MEPEHUsI PACCTOSIHUSA, BPEMEHH, MacChl Tea, 00bEMa, CUJIbl U TEMIIEPATyPHI C
WCTIOJIH30BAHUEM AHAJOTOBBIX M IIU(PPOBBIX MPHUOOPOB, 3aNMCHIBATH MOKA3aHU MPHOOPOB C yUETOM
3a/laHHON abCOJTFOTHOM MOTPENTHOCTH H3MEPEHHil;

NPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOH (PM3MUECKON BENWYHHBI OT APYTOi C UCIIOIB30BaHUEM
OpPSIMBIX U3MEPEHHUH (3aBUCHMOCTH MYTH PaBHOMEPHO ABIDKYLIETOCS Tella OT BPEMEHU JIBHXKCHHS
TeNna, CHJIBl TPEHUs CKOJBKEHHA OT Beca Tela, KadecTBa OOpaOOTKM MOBEPXHOCTEH Ten H
HE3aBHCUMOCTH CHJIBI TPEHHS OT IUIOMIAJU CONPUKOCHOBEHUS TE€J, CHIIBI YIPYTOCTH OT YAJIWHECHHUS
MIPY’KHUHBI, BEITAIKABAIOIEH CHIIBI OT 00bEMa OTPY>KEHHOM YacTH TeJla M OT TUIOTHOCTH JKUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH T€Na, OT TIyOHMHBI, Ha KOTOPYIO MOTPY>KEHO TeNO, YCIOBUH IIaBaHH
TeJI, yCJIOBUI PaBHOBECHS pbluara U OJIOKOB, y4acTBOBATh B IUIAHUPOBAHUH YUEOHOTO MCCIIEIOBAHUS,
coOHMpaTh YCTaHOBKY M BBINOJHATh H3MEPEHUs, CIlelys NpeIIoKEeHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOMYYCHHOW 3aBHCUMOCTH (PH3MYECKHX BEIMYMH B BHJIE NPEAJIOKEHHBIX TaOIUIl M
rpadMKoB, 1eNaTh BHIBOBI 110 pe3yIbTaTaM HUCCIIeI0OBaHUs;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIHYHH (TFIOTHOCTH BEIIECTBA KHUIKOCTH U TBEPAOTO
Tena, CWIa TPEHUs CKOJBXKEHHA, NAaBICHHE BO3JyXa, BBITAJIKHUBAIOIIAs CHUJa, JEHCTBYIOLIAs Ha
MOTPYXEHHOE B KHUAKOCTH TEJO, KO3(PPHUIMEHT IMOIE3HOTO JACUCTBUS MPOCTHIX MEXaHU3MOB), CIEIYS
MPEUIOKEHHOW WHCTPYKUMHU: TP BBINIOJHEHWHM W3MEPEHHH COOMpaTh AKCHEPUMEHTAIHHYIO
YCTAaHOBKY M BBIUUCIIATH 3HaYEHHE NICKOMOU BEJIMYHHBL,




co0JIF01aTh MPaBUIIa TEXHUKU 0€30MIaCHOCTH MPH padboTe ¢ 1abopaTOPHBIM 000PYI0BaHUEM;
YKa3bIBaTh TMPUHIMIGI JACHCTBUS TPUOOPOB M TEXHUYECKHMX YCTPOWCTB: BECHl, TEPMOMETP,
TUHAMOMETpP, COOOIIAIOIINECS COCYIBI, OapoMeTp, phIYar, MOABWXHBIA W HEMOJBWXHBIN OJIOK,
HAaKJIOHHAS! TIOCKOCTH;

XapaKkTepu30BaTh MPUHIIUIIEI ICHCTBUS N3yYSHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOH Ha
UX omnucaHus (B TOM YHCIE: MOAIIUIHUKHA, YCTPONCTBO BOIOMPOBOAA, THUAPABINYCCKUN TIpecc,
MaHOMETp, BRICOTOMEp, TOPITHEBOW HACOC, apeOMETP), UCIOIB3Ys 3HAHHS O CBOMCTBAX (PM3NIECKHUX
SBIICHUH 1 HEOOXOANMBIEe (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOANTH TPUMEPHl (HAXOAWTh HWHPOPMAIMIO O TMpPHUMEpax) NPAKTUIECKOTO WCIOIB30BAHUS
(pM3MYECKUX 3HAHWK B MOBCEJAHEBHOM KHM3HHM Jis1 OOecledYeHUs Oe30MacHOCTH IpPHU OOpaICHUU C
npubopaMl M TEXHHUYECKUMH YyCTPOHCTBAMH, COXPAaHEHHUS 3I0pOBbS M COONIONEHHS HOPM
9KOJIOTUYECKOTO TIOBEJIEHUS B OKPYXKAroIel cpeie;

OCYHICCTBIATh OTOOpP HMCTOYHUKOB uH(popMaiuu B HHTepHETE B COOTBETCTBUH C 3aJaHHBIM
MTOMCKOBEIM 3aIpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUHN M IMyTEM CPaBHEHUS PA3JIMYHBIX MCTOYHUKOB
BBIIACIIATH I/IH(bOpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOﬁ VT MOKET OBITH HeHOCTOBepHOﬁ;
WCIIONB30BaTh TPW BBHITIOHEHWH yUYeOHBIX 3a/laHUil HAYYHONOITYISIPHYIO JTUTEpaTypy (pu3mueckoro
COJIep)KaHWsI, CIIpaBOYHBIE MaTephallbl, pecypchl ceTHm VIHTepHeT, BIageTh NpUEMaMH
KOHCIICKTHPOBAHUS TEKCTa, IpeoOpa3oBanus WHGOPMAIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBCHHBIC KpAaTKHE MHUCHMEHHBIC M yCTHBIE COOOIIEHHUS HAa OCHOBE 2—3 WCTOYHUKOB
uHpopMaK (U3NYECKOTO COAEPKAHHS, B TOM 4YHCIEe MyONWYHO NeNaTh KpaTKue COOOIIEHHS O
pe3yapTaTax MPOEKTOB WM YYeOHBIX HCCIEIOBaHMIA, IPU STOM I'PaMOTHO HCIIONIE30BaTh U3yUeHHBIN
MTOHSATUHHBINA anmapaT Kypca (PU3HUKH, COTIPOBOXK/IATh BHICTYIIICHHE TIPE3eHTAIIHEH;

IIPH BBINTOJIHEHUH Y4YeOHBIX TMPOEKTOB W HWCCIENOBAHWNA pacHpenelsiTh OOS3aHHOCTH B TPYIIE B
COOTBCTCTBHH C IIOCTABJICHHBIMHU 3agadaMH, CICIHUTH 3a BBIIIOJTHCHUCM IlJIaHA HeﬁCTBHI\;I, aZICKBATHO
OILICHUBATh COOCTBEHHBIH BKJIag B JACATCIIBHOCTL TI'PYIIIbI, BbICTpaMBaTb KOMMYHHUKATHBHOC
B3aMMOJICHCTBUE, YIUTHIBAsi MHEHUE OKPYKAIOIINX

8 kaace

K koHmy oOyueHuss B 8 Kkjacce MpeIMETHBIE pPe3ysbTarbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaKaTh
c(hOpMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHIA:

HCIONB30BaTh IOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [BIKCHHE aTOMOB M MOJEKYJ,
arperaTHble COCTOSIHMSL BELIECTBA, KPHUCTAUIMYECKHE U aMOp(HBIC Tejla, HACHILECHHBIA W
HEHACBIIIEHHBIH Nap, BIaXXHOCTh BO3/lyXa, TEMIEpaTypa, BHyTPEHHsS SHEPTHs, TEINIOBOW JABUraTeNb,
3JIEMEHTApHBI  ANIEKTPUUYECKUN 3apsAf], JJNEKTPUYECKOEe TIoJie, TPOBOAHMKM U JHUIIEKTPHUKH,
IIOCTOSIHHBIH 3JIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pasnuuaTh SIBJIEHHS (TEIJIOBOE pAacIIMpPEHHE W C)KaTHe, TeIrlonepenaya, TEMIoBOE paBHOBECHE,
CMauMBaHWE, KalWUISPHBIE SBJICHHSA, WCIApPEHHE, KOHACHCAUWs, IUIABICHHE, KpPUCTAIUIM3alys
(oTBepmeBaHUE), KUICHUE, TeIulonepenada (TEIUIONPOBOAHOCTh, KOHBEKLHUS, HU3JIydeHHE),
3NEKTpHU3alUs Tel, B3aUMOJEHCTBHE 3apa10B, NEUCTBUS NEKTPUUIECKOTO TOKAa, KOPOTKOE 3aMBIKaHUE,
B3aMMOJCHCTBAE MArHUTOB, NEHCTBHE MAarHUTHOIO IOJII HA NMPOBOAHHUK C TOKOM, dJIEKTPOMATHUTHAS
WHIYKIUS) TI0 OTIMCAHUIO UX XapaKTEePHBIX CBOIMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JAHHOE
(usnygecKkoe SBICHUE;

pacro3HaBaTh HPOSIBICHUE W3YyUCHHBIX (PU3MUECKUX SIBJICHUH B OKPYXAlOIIeM MHUpPE, B TOM YHCIE
¢u3nyueckue SBICHUS B MPUPOAE: MOBEPXHOCTHOE HATSIKEHWE W KAIWILISIPHBIC SIBJICHUS B MPHUPOC,
KpHUCTaJIbl B mpHpoje, u3itydeHune CouHIa, 3amep3aHue BOIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHuUe
pOCBI, TyMaHa, HHEs, CHEra, JJIEKTPUYECKUE SBJIEHUS B aTMocdepe, 3ICKTPUUECTBO >KUBBIX
OpPTraHM3MOB, MarHUTHOE ToJie 3eMJTH, Ipei( MOII0COB, POJIb MATHUTHOTO MOJIS ISl )KU3HHU Ha 3emJie,
NOJSIPHOE  CHSIHME, TIPH  3TOM IEPEeBOAWTH IMPAKTHUYECKYI0 3agady B Yy4eOHYIO, BBIACIATDH
CYIIIECTBEHHBIE CBOICTBA (TIPHU3HAKN) PUINIECKUX SBICHUH;

OIMCHIBATh M3YUYCHHBIC CBOMCTBA TENl M (PU3MUYCCKHE SBICHHSA, MCHONB3Ys (PU3MUECKHE BETMYMHBI
(Temneparypa, BHYTPEHHSAS JSHEPIus, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEILECTBA,
yIenbHas TemyoTa IUIaBJICHHS, YAENbHAas TelyioTa MapooOpa3oBaHMs, ylelbHAs TEIUIOTa CrOpaHUs
TOIIMBa, KOI()(UIMEHT NONEe3HOro [eHCTBUS TEMJIOBOM MAaIlMHBI, OTHOCUTEIbHAs BIa)KHOCTD
BO3JyXa, OJEKTPUYECKHH 3apsl, CHIa TOKa, OJIIEKTPUYECKOE HANPSDKEHUE, CONPOTHBIICHUE
MIPOBOJIHUKA, yJIEIbHOE COMPOTHBIICHNE BEIIECTBA, pad0Ta W MOIIHOCTH 3JIEKTPUYECKOTO TOKa), MPH
ONMCAHUU TPABMIIBHO TPAaKTOBaTh (PU3MYECKHH CMBICH HCIOJIB3YEMBIX BEIMYWH, O0O3HAUYEHHS H
€IMHULBI (PU3MYECKUX BEJIIMYNH, HAXOAUTH (POPMYJIBL, CBA3BIBAIOLINE JAaHHYIO (PH3UUYECKYIO BETHIHHY
C IPYTUMH BEITMIHHAMH, CTPOUTH T'PaQUKH N3yUSHHBIX 3aBUCUMOCTEN (DHU3MUECKUX BEITUUNH;
XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SIBJICHUS U IIPOLIECCHI, UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOH TEOpUH CTPOCHMS BEIECTBA, NPHHLUI CYyNEpHo3UIHu Toned (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHsl 3apsia, 3akoH Oma Juist ydyacTKa 1enu, 3akoH J[Koyssi—




JleHna, 3aKOH COXpaHEHUsS SHEPTUH, TpPU OSTOM JaBaTb CIOBECHYIO (OPMYJIMPOBKY 3aKOHA H
3aMrChIBATh €r0 MaTeMaTHIECKOE BHIPAKEHIIE;

OOBSCHATH (hM3MUYECKUE TTPOIECCH H CBOWCTBA TEJ, B TOM YUCIIE M B KOHTEKCTE CHTyallMid MPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa: BBIABISITh MPUYNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1-2 joruyecKux IIaroB ¢ OMOpoW Ha 1—2 M3y4eHHBIX CBOMCTBA (M3UUECKUX SBICHUH, PU3MUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THblE 3agayd B 2—3 [EHCTBUS, MCIONB3YS 3aKOHBI W (OPMYIBI, CBSI3BIBAIOLINE
(hm3nyecKue BEIMYMHBL: HA OCHOBE aHAN3a yCIOBHS 3a/1a4l 3aIMCHIBATh KPAaTKOE yCIOBHE, BBISBIISTH
HEIOCTATOK JaHHBIX IS PEUIeHHs 3aJadd, BBIOUPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIE s e
pelieHHs, MPOBOAUTH pacu€Tbl M CPaBHUBATh MOJYYEHHOE 3HAYeHHE (PU3MUECKOW BEITUYMHBI C
W3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MpOOJIEMBI, KOTOPbIE MOXKHO PEIINTbh MPU HOMOLIM (PU3MYECKHX METOMOB, MCHOIb3Ys
ONMCAHUE HWCCIICAOBAHUS, BBLACIATH IIPOBEPSIEMOE NPEANONOKEHNE, OLECHUBATH NPaBHIBLHOCTD
TIOPsIIKa TIPOBEICHUS HCCIICIOBAHMS, AETIaTh BHIBOJIBL,

MPOBOANTH OMBITHI 1O HAOMIOACHUIO (M3WYECKUX SBICHUH WU (PU3WMYECKUX CBOWCTB Tel
(KanWIUIsIpHBIE SBIICHISI, 3aBHCHMOCTH JABJICHUS BO3AyXa OT ero o0b&Ma, TeMIlepaTyphl, CKOPOCTH
mpoliecca OCTHIBAaHWSI W HAarpeBaHWS TPU M3IyYeHHH OT I[BeTa H3ITydaromiel (Ioriomaromnei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOABI OT TEMIIEPATYPHl KUIKOCTU U IJIOLAAN €€ NMOBEPXHOCTH,
JNEKTpU3alusl Ted M B3aHMMOJCHCTBUE HIEKTPUUECKUX 3apsiioB, B3aMMOJCHCTBHE ITOCTOSIHHBIX
MarHUTOB, BU3yaJlM3allisl MArHUTHBIX TOJEH MOCTOSHHBIX MarHWTOB, JIEHCTBUS MArHUTHOTO TOJIST Ha
MIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHmMTa, CBOMCTBA AJIEKTPOABUTATENS TOCTOSHHOTO TOKA):
(hopMynmupoBaTh TPOBEpPSEMbIC IPENIOJNIOKEHUS, COOMpaTh YCTaHOBKY U3  IMPEUIOKEHHOTO
000pyIOBaHMsI, OMIMCHIBATh X0 OMBITA U POPMYITHPOBATH BHIBOJIBL;

BBITIONHATH TPSMBbIE H3MEpPEHHS TeMIIepaTypbl, OTHOCHTEIBHON BIAKHOCTH BO3IyXa, CHJIBI TOKa,
HampsoKEeHUsl C  MCIIOJIb30BAaHMEM aHAJIOTOBBIX TPHOOPOB W JATYMKOB (DM3WYECKUX BEIHYMH,
CpPaBHUBATH PE3yJIbTATHI H3MEPEHHUN C YIETOM 3aJaHHON a0COTIOTHOM IMOTPEIITHOCTH;

NPOBOMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOH (PM3MUECKON BEIWYHHBI OT JAPYTOi C UCIOIB30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTH CONPOTHUBIIEHUS MPOBOJHMKA OT €ro JJIUHBI, IUIOIIAIH
MOTIEPEYHOTO CEYEHMS M YIENBHOTO CONPOTHBIIEHHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, WIYLIETO
yepe3 TPOBOJHHUK, OT HAMpsDKEHUS Ha TMPOBOJHUKE, WCCIIENOBAHNAE IIOCIEAO0BATENIEHOTO |
MapajuIeIbHOTO COETUHEHWH IMPOBOJHUKOB): TUIAHHUPOBATh HCCIENOBaHHE, COOMPATh YCTaHOBKY H
BBHIMOJIHATh M3MEpEHHs, clelysd NpeAsioXEHHOMY IUIaHy, (UKCHpOBAaTh pe3yNbTaThl MOIY4EeHHON
3aBHCUMOCTH B BHJE TAOJHI ¥ IPpadMKOB, IENaTh BEIBOJBI 110 pe3yIbTaTaM MCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE HW3MEPEHHs (HU3MUECKUX BENWYMH (yAeTbHas TeIIOEMKOCTh BEIIeCTBa,
COTIPOTHBJICHHE MPOBOJHUKA, Pab0Ta W MOIHOCTH IIIEKTPHUECKOTO TOKA): TUIAHUPOBATh M3MEpPEHUS,
coOupaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY, CJEOys TMPENIOKEHHON WHCTPYKIWH, W BBIYHACISTH
3HAa4YCHUE BEJIMYHHEI,

co0JIF01aTh MPaBUIIa TEXHUKU 0€30IIaCHOCTH MPH padboTe ¢ 1abopaTOPHBIM 000PYI0BaHUEM;
XapaKTepH30BaTh MPUHIUIIBI ISHCTBHUS H3yUEHHBIX MPUOOPOB U TEXHUIECKUX YCTPOHCTB C OTOPOI Ha
MX omucaHus (B TOM YHCIIE: CHCTEMa OTOILIEHHS JOMOB, TUTPOMETP, MapoBasi TypOWHa, aMIepMeTp,
BOJIETMETP, CUETUMK 3JEKTPHUYECKOH SHEPIUH, SNEKTPOOCBETHTENLHBIE MPHOOPHI, HArpeBaTeNbHbIE
3NEKTPONPUOOPH! (IPUMEPBI), 3JIEKTPHUYECKHE NPEAOXPAHUTEH, DJIEKTPOMATrHUT, 3JIEKTPOJBUraTEb
MOCTOSIHHOTO TOKa), HCIONB3ysl 3HAaHUS O CBOWCTBAaX (M3WYECKUX SBIEHHH M HEOOXOANMBIE
(uznuecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHHYECKHE YCTPOHCTBA W M3MEpHUTEIbHBIE MPUOOPHI 1O CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, MCHXPOMETp, TUTPOMETP, IABHUraTEib
BHYTPEHHETO CrOpaHHUsA, 3JEKTPOCKOI, pEOCTaT), COCTAaBJIATh CXEMBbl DJJIEKTPUUYECKUX IIemel C
ITOCIIEIOBATENIbHBIM W TTapaJUIeTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyasl yCIOBHBIE O0O3HAYEHHS
3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTE MNpUMepbl (HaXOAWTh HHGOPMAIMIO O MpUMepax) NPAKTHYECKOTO HCIOIb30BaAHUS
(pM3MYECKUX 3HAHWI B TOBCEJHEBHOW KHU3HU JJisi OOeCleYeHUs Oe30MacHOCTH MpPHU OOpaICHUU C
npubopaMl M TEXHHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS M COONIONEHHS HOPM
9KOJIOTHYECKOTO TIOBEJIEHUS B OKPYXKAOIIeH cpeie;

OCYIIECTBIIATHh MOUCK WH(pOpMAIK (PU3MYECKOTO coJiepkaHus B VHTepHEeTe, Ha OCHOBE MMEIOIUXCS
3HAHUH W TyTEM CpaBHEHHS JOIOJIHUTENHHBIX WCTOYHUKOB BBIACIATH WHGPOPMAIMIO, KOTOpas
SIBIISICTCS] IIPOTUBOPEYHBOM MM MOXKET OBITh HEJJOCTOBEPHOI;

HCIONB30BaTh MPH BBIMOJHEHWH YYEOHBIX 3a/laHUI HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (hu3mueckoro
COJIepKaHMs, CIpaBOYHBIE MaTepHallbl, pecypchl ceTHm VIHTepHeT, BIageTh NpUEMaMH
KOHCIICKTHPOBaHMsI TEKCTa, MpeoOpa3oBaHusi HHOPMAIIMH U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;




CO3/laBaTh COOCTBEHHBIC NMHCHMEHHBIE W KpPaTKHE YCTHBIC COOOIeHHs, 0000mas uHGOpMaluo H3
HECKOJIBKMX HMCTOYHHUKOB (DM3MUYECKOTO COAEPKAHHSA, B TOM 4YHCIE IyOJMYHO TPEACTABIATH
pe3yabTaThl MPOEKTHOM WIIM HCCIEN0BATENBCKOM JESITENbHOCTH, IPH 3TOM I'PaMOTHO HCIOJb30BaTh
M3yYEHHbIM NOHATHHHBIN anmnapaT Kypca QU3MKH, CONPOBOXKIATh BEICTYIUICHHE PE3EHTALCH;

IIPY BBIIOJHEHUH YYEOHBIX IPOCKTOB M MCCIENOBAaHMH (PU3MYECKUX IPOLIECCOB paclpenersiTh
00513aHHOCTH B TPYTINIE B COOTBETCTBHUH C TIOCTABJIEHHBIMHU 3a7]auaMHU, CJIEINUTh 32 BHIITOJHEHHEM IJIaHa
JIEHCTBUI U KOPPEKTHPOBATH €r0, a/IEKBATHO OIICHNBATH COOCTBEHHBIH BKJIAJ] B I€ATEIHOCTD IPYIIIHI,
BBICTPaUBaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHIE, IPOSBIIsisi TOTOBHOCTh pa3peliaTh KOH(GIMKTHL

9 kaacc

K koHmy oOyuenuss B 9 kiacce mpeIMeTHBIE pPe3ysbTarbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaKaTh
c(hOpMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHIA:

HCIOJIb30BaTh IIOHATHS: CHUCTEMa OTCU€Ta, MaTepUalbHAasi TOYKA, TPACKTOPUS, OTHOCHUTEIBHOCTD
MEXaHMUYECKOTO ABMXEHUs, nedopmaius (ynpyras, IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPJOE TEJO, LEHTP TSKECTH
TBEPIOTO Teja, PaBHOBECHE, MEXaHMUYECKHE KoJIeOaHUs W BOJIHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIIKAJIa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M AaJIbHO30PKOCTH,
CHEKTPHl HUCITyCKaHWsT W TIOTJIONICHHWS, aibda, OeTra- M ramMma-u3JIydeHHs, HW3O0TOIbI, saepHas
JHEPIreTHKA;

pasnuuaTh sBIEHUA (PaBHOMEPHOE M HEpAaBHOMEPHOE MPSMOJIMHEIHOE ABM)KEHHE, PAaBHOYCKOPEHHOE
MpSMOJMHEHHOE JBIKEHHE, CBOOOJHOE MaJeHHE TeN, PaBHOMEPHOE IBIDKEHHE IO OKPYXHOCTH,
B3aUMOJICUCTBHE TeJ, PEAaKTUBHOE JBIKCHHE, KojeOaTeIbHOE [BI)KEHHE (3aTyXarollue M|
BBIHY)K/IEHHBIE KOJIeOaHNs), PE30HAHC, BOJIHOBOE IBI)KEHHE, OTPaXCHHE 3BYKa, MPSIMOJIHMHEWHOE
pacnpocTpaHeHHe, OTpPaK€HHE M TPEJIOMIIEHHE CBETA, IOJHOE BHYTPEHHEE OTpaKEHHE CBETa,
pasnokeHue O€Joro CBeTa B CIEKTP M CIOXKEHHE CHEKTPaJbHBIX LBETOB, IUCIIEPCUSl CBETa,
€CTEeCTBEHHAs PaJHOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTPA M3JIyUEHHs) 10 OMMMCAHUIO UX
XapaKkTEePHBIX CBOHCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHHE;
pacmo3HaBaTh NPOSBICHUE M3YYCHHBIX (HU3MYECKHUX SBICHUHA B OKpYXKalOIIeM MHpe (B TOM YHCIE
¢u3uueckue SBICHUS B TPHUPOJE: NMPHIUBHI M OTIUBBL, JIBWXKeHHE IU1aHeT CONHEYHOW CHCTEMBI,
PEaKkTUBHOE JABIJKEHUE JKUBBIX OPTraHU3MOB, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE,
ceficMMYecKue BOJHBI, I[yHaMH, 3XO, IIBETa TeJ, ONTHYECKHE SBJICHUS B NPHUPOAE, OMOJIOTHYECKOe
JEWCTBHEC BHUIMMOTO, YJIbTPA(QHOIETOBOTO W  PEHTTCHOBCKOTO M3JIyYEHHH, €CTECTBEHHBIH
pannoakTUBHBI ()OH, KOCMHUYECKHE JIy4d, PaJHOaKTHBHOE H3JIyYeHHE HPHUPOAHBIX MHHEPAJIOB,
JEeWCTBHE PaMOAKTUBHBIX M3JyYEHUH Ha OPraHU3M YEJIOBEKa), IPU 3TOM NEPEBOAUTH MIPAKTUUECKYIO
3a1a4dy B y4eOHYIO, BEICIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (GU3UUECKUX SBICHHUIA;

OINUCHIBAaTh H3Y4YEHHBIE CBOMCTBA TEJN M (U3MUYECKHE SIBICHHSA, UCHONB3Ys (pu3ndecKkue BETHMYMHBI
(cpemHsist ¥ MTHOBEHHAs! CKOPOCTh TeJla TIPH HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE, TIepeMeIleHIe,
MyTh, YIJIOBash CKOPOCTh, CHJAa TPEHHs, CHJa YIPYTOCTH, CHJa TSHKECTH, YCKOpEHHE CBOOOIHOTO
MajieHus, Bec TeJa, WMIYJbC Tela, HMIYJIbC CHJIbI, MeXaHu4yeckas paboTa M MOLIHOCTS,
MOTEHIMATbHAS DHEPIrus Tela, TMOHATOr0 HaJ TMOBEPXHOCTHIO 3€MIIM, MOTEHIHATbHAS JHEPIHS
CKaTOM MPYXKUHBI, KUHETUYECKas SHEprusi, IMOJHas MeXaHWYecKas JSHEpTrHs, MepHoJ M YacToTa
KoJeOaHMii, IUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTejb
MIPEJIOMIICHHS CpPEAbl), NIPU ONHCAHUM NPABHIBHO TPAKTOBaTh (M3MUYECKHHA CMBICT HCIIOJIB3YyEeMBbIX
BEJIMYMH, O0O3HAUCHHWS W CAWHHUIB (PU3MYECKUX BEIMYUH, HAXOJUTh (DOPMYIBI, CBS3BIBAIOIIUC
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYT'MMH BEJIMYMHAMH, CTPOUTH TpadUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

XapakTepH30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHHUS M MPOLECCH, MCIONb3YsS 3aKOH COXPaHEHHS
9HEPTUH, 3aKOH BCEMHPHOTO TATOTEHHMS, NMPUHLUI CYNEPIO3ULUU CHJ, IPUHLIUI OTHOCHTEIBHOCTH
l"anmunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U NIPEJIOMJICHHS CBETA,
3aKOHBI COXPAaHEHHUS 3apsAJI0BOIO M MAacCOBOI'O YMCEN IPH AAEPHBIX peaklusX, MpH 3TOM JAaBaTh
CJIOBECHYIO (hOPMYIIMPOBKY 3aKOHA U 3aIMChIBATh €0 MATEMAaTHUECKOE BBIPAKCHHUE;

OOBSICHATH (PU3NUECKUE MPOLECCH U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIMH MPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIIBIATH MPUUMHHO-CICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
2-3 JIOTMYECKHX MIAroB C OMOpPOH Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DM3MUECKUX SBICHUH, (HU3MUECKHX
3aKOHOB WJIU 3aKOHOMEPHOCTEI];

pemarb pacyéTHble 3aJaud (OMHUparolIuecs Ha CHCTeMYy M3 2—3 ypaBHEHHH), UCIIONIB3Ys 3aKOHBI U
(dhopMybl, cBs3bIBalOIINE (U3UUECKUE BEIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHS 3a/aud 3aliChIBATh
KpaTKO€e YCIIOBHE, BBISIBIATh HEJOCTAIOIINE WM N30BITOUHBIE JaHHBIE, BHIOUPATh 3aKOHBI U (YOPMYIIbI,
HEOOXOAMMBIE /i PEIIeHHs, MPOBOAWTH Pacd€Thl M OLEHUBATh PEATHCTUYHOCTH ITOIYIECHHOTO
3HaYeHUS (PU3MIECKON BETHMUNHBL;

pacmo3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOLIM (PU3HMYECKHX METOJOB, MCHOIb3Ys
ONMCAaHUE HCCIEOBaHMs, BBIIEIATH IPOBEPSIEMOE MPENOJI0KEHHE, OLEHUBATh IPABUIBHOCTD




MOpsiAKA MPOBEACHHS UCCIICAOBAHMS, AETaTh BHIBOJBI, HHTEPIPETUPOBATH Pe3yIbTaThl HAOMIOICHUH U
OIIBITOB;

HPOBOAMTE OMBITHL O HAOMIOAEHNIO (QU3UUECKUX SIBICHUH WK (GU3UUECKUX CBOMCTB Tell (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHUs SHEPrUH, 3aBHUCHUMOCTh Iepuoja KoieOaHui
NpPY>KUHHOTO MasiTHHKa OT MAaccChl TPy3a M KECTKOCTU TPYKUHBI U HE3aBHCUMOCTH OT aAMILTUTY/IbI
MaJIbIX KoJIeOaHU, MPSMOIMHEHHOE PacIpOCTpaHEHNWE CBETa, pasjioKeHHe OeJoro cBera B CIIEKTD,
H3yYeHHE CBOWCTB H300paXEHUs B IUIOCKOM 3€pKaje M CBOMCTB H300paKEHUs] IpeaMeTa B
coOuparomeil InH3e, HaOM0ACHNE CIUIOUIHBIX U JMHEHYaThIX CIIEKTPOB U3JIyYeHHS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY W3 H30BITOYHOrO HaOOpa O0OOpYIOBaHMSA, OMHUCHIBATH XOJ OIBITA M €ro
pe3yabTaThl, (OpMYIHPOBATH BHIBOIKI;

OPOBOAMTE MNPH HEOOXOMUMOCTH CEpPHIO MpPSIMbIX HM3MEPEHUI, ONpenensis cpenHee 3HAUYEHHE
n3MepsieMol BenMIrHBI ((POKyCHOE paccTosiHHE coOMparoliel IMH3bI), 000CHOBBIBATH BHIOOP CrIoco0a
n3MepeHns (M3MEPUTEIHHOTO TIPHOOpPa);

NPOBOJIMTh HCCIIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKHUX BEIUYUH C HCIIOJIB30BAHUEM MPSIMBIX
U3MepeHn (3aBUCUMOCTh TYTH OT BPEMEHHM TP PAaBHOYCKOPEHHOM JBIKCHUU 0€3 HavajJbHON
CKOpOCTH, TIepHoAa KoJIeOaHWH MaTeMaTHYeCKOro MasTHHKAa OT JUHBI HUTH, 3aBUCHMOCTH YTIiia
OTpaXEHUSI CBeTa OT yIWa NaJeHWs W yIila MOpeloMIICHHsS OT yIia MaJeHHs): IUIAHUPOBAThH
HCCIICIOBAHNE, CaMOCTOSTEIbHO COOMpATh YCTAaHOBKY, (DUKCHpPOBAaTh pe3yJabTaThl MOIYYEHHON
3aBUCHMOCTH (PM3MUYECKHX BEJIMYUH B BHJC TaOiWIl M rpadUKOB, AeTaTh BBIBOJABI MO Pe3yibTaTaM
UCCIICIOBaHUS;

NPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BETMUYMH (CPEAHSSI CKOPOCTh W YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE CBOOOAHOTO MaZCHUs, KECTKOCTh MPYXHUHBL, KO3 duiuent
TPEHUs] CKOJIBXKEHHUS, MeXaHudeckas pabdoTa M MOIIHOCTb, 4YacToTa M MEepuoj] KoieOaHuit
MaTeMaTH4ecKoro ¥ MPYXHHHOTO MAsATHUKOB, ONTHYECKas CHjia COOHMparolled  JIMH3HI,
panuoakTUBHBIN (OH): TUIAHMPOBAaTH HM3MEPCHUS, COOMpaTh OSKCICPUMEHTAIBHYIO YCTaHOBKY U
BBIMOJIHATh M3MEPEHUs], Cleays NPEeNIoKEHHOH HHCTPYKLHM, BBIUUCISATH 3HAUYCHHWE BEIWYMHBI U
aHAJIM3UPOBATH MOJIyYCHHBIE PE3YJIbTAThI C Y4ETOM 3a1aHHOM MTOTPEIIHOCTH U3MEPEHUIT;

COOJIO/IaTh MMpaBMIIa TEXHUKH OE30MIaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;
pas3nu4aTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (U3MUECKUX MOJENICi: MaTepuanbHasi TOUKa, aOCOIIOTHO
TBEPIOE TENO, TOYECYHBI HCTOYHHK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHash MOJENIb aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOTO S171pa;

XapaKkTepr30BaTh MPUHIIUIIEI JICHCTBUS N3yYSHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH Ha
uX omucaHus (B TOM YHUCIE: CIHIOMETpP, NATYUKHU TIOJOKEHHS, PACCTOSHHUS U yCKOPEHHs, pakera,
9XO0JIOT, OYKH, TEPHUCKOI, (oToammapaT, ONTHYECKAE CBETOBOJBI, CIIEKTPOCKOI, JO03UMETpP, KaMmepa
Bunbcona), ncnonb3ys 3HaHMS O CBOWCTBaX (DU3MUECKUX SIBICHHUH U HEOOXOAMMBIE (U3UYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIL30BATh CXEMBI U CXEMATUYHbIC PUCYHKH N3YYEHHBIX TEXHUUECKHX YCTPOUCTB, H3MEPHTEIHLHBIX
npruOOPOB U TEXHOJIOTMYECKUX TPOIECCOB MPU PEIICHUH YYEOHO-TIPAKTUUECKUX 3aJlad, ONTUYECKUE
CXEMBI JUIsI TOCTPOCHUS H300pakeHHH B IJIOCKOM 3€pKalie U COOMparolIeil JINH3E;

OPUBOIUTE MNpUMeEphl (HaXOAUTh HHGOPMALHUIO O MpUMepax) MPAKTHYECKOTO HCIOIb30BaAHHS
(¢u3nUecKuX 3HAHUI B MOBCEAHEBHOW >KU3HHM IJsl oOecriedueHHss 0e30MacHOCTH NpH OOpaIIeHHH C
npubopaMl M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3I0POBbS M COONIONEHHS HOPM
JKOJIOTHUYECKOTO IMOBEICHHS B OKPYXKAIOIIEH cpejie;

OCYILIECTBJIATh MOUCK HHPOpManuu (u3n4eckoro conepxkanusi B MHTepHeTe, CaMOCTOSTEIBHO
(dbopMynupysl TOHMCKOBBIA 3alpoc, HAXOAWUTh IyTH OMPEAEICHUS [IOCTOBEPHOCTU IIOIyYEHHOH
uH(pOpMAIK Ha OCHOBE UMEIOLIMXCSI 3HAHUH U JIOTTOJTHUTEIBHBIX HCTOYHUKOB;

UCIIOJIL30BATh TPH BBIMOJHEHWU YYEOHBIX 33JaHUN HAYYHO-TIONMYJISIPHYIO JHTEPATypy (pHu3ndeckoro
COJICp)KaHMsl, CIpaBOYHbIE MaTepHalbl, pecypchl ceTd VIHTepHeT, BiaaeTs NpUEMaMH
KOHCIIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHus HHPOPMALIMH U3 OJHOM 3HAKOBOH CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHbIE MUCBMEHHBIE M YCTHBIE COOOIICHHUs] HA OCHOBE MH(OpMAIMK U3 HECKOIBKHUX
MCTOYHUKOB (DU3NYECKOTO COJEpKaHUs, MyONWYHO MNPENCTaBIATh PE3yNbTaThl NPOEKTHOH MU
HCCIEI0BATENBCKON JIESITENIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MOHATUWHBINA
anmapar HW3y4aeMoro paszieia (U3UKH U CONPOBOXKIATH BBICTYIUICHHE Tpe3eHTalueld ¢ yd4éTom
0CcOOEHHOCTEH ayIMTOPHUHU CBEPCTHHUKOB.




I11.

TemaTnyeckoe NJIAHUPOBAHME

Ne Pa3nensl, TeMbl KoanyecTBo yacos JueKkTpoHHbIE (U POBbHIE)
n/n Padouas Padouas mporpamma mo o0pa3oBaTeJibHbIe pecypchl
nporpam KJaccam
Ma 7 KIL. 8 k. 9 k.

1 ®dusuKa 1 ee poJib B TO3HAHUU 6 6 Bubmunoreka LJOK

OKPY>KaIOIIEro Mupa https://m.edsoo.ru/7f416194
2 ITepBoHa9aNBEHEIE CBEACHHS O 5 5

CTPOSHHH BEIIECTBA
3 JIBrmkeHue U B3aUMOJICHCTBHE 21 21

TEN

4 JlaBneHue TBEPIBIX TE, 21 21

JKUJKOCTEH U ra3oB
5 PaboTa u MomHOCTH. DHEprus 12 12
6 TennoBble SIBICHUS 28 28 bubmmoteka [{OK
7 DJIeKTPUYECKHUE U MarHUTHBIE 37 37 https://m.edsoo.ru/7f4181ce

SIBIICHUSI
8 MexaHnuecKue ABJICHUS 40 40 bubmmoreka [JOK
9 Mexanuyeckue KojaeOaHus 1 15 15 https://m.edsoo.ru/7f41a4a6
BOJIHBI
10 ONEeKTPOMAarHUTHOE II0JIe U 6 6
3JICKTPOMATHUTHBIC BOJIHBI
11 CBeTOBBIC SIBJICHUS 15 15
12 KBaHTOBBIE sIBIICHUS 17 17
13 [ToBTOpenne u 0000IIEeHNE 9 9
cofiep kaHusl Kypca pHU3HKH 32
7-9 kmacchl
14 PesepBHOE Bpemsi 6 3 3
HToro: 238 68 68 102

BocnurarenpHslii moteHnuan yueOHoro npeamera «dusmnkay peanusyeTcs yepes3 UCIOIb30BaHUe

BUJIOB M (POPM AEATETbHOCTH, OMUCAHHBIX B MO/YyJIE «YPOUHas 1eATeIbHOCTE) OCHOBHOM
00pasoBaTenbHON TporpaMmMbl OCHOBHOTO ob1iero oopazoanus MBOY «Ilymuosckoi COID».

BocnuraTenpHbIi MOTEHIMAN JAHHOTO YY€OHOTO MpeiMeTa 00eCeunBaeT Peaan3alfio CIe Iy omuX

LEJIEBBIX MPHOPUTETOB BOCIIUTAHUS 00YUAIOIIUXCS: CO3/IaHue OJIarONpPUSTHBIX YCIOBUI JIIsl pa3BUTHS
COIMAIbHO 3HAYMMBIX OTHOIIEHUH IIKOJIBHUKOB U, MPEXKJE BCEr0, IEHHOCTHBIX OTHOLLIEHUH K:
3HAHUSAM KaK MHTEJUIEKTYaJIbHOMY pecypcy, odecreunBaronieMy Oyayiiee yeaoBeKa, Kak pe3yabTaTy

KpONOTJINBOI'0, HO YBJICKATCIILHOI'O yqe6Horo Tpyaa;

MpUpoaC KaKk UCTOYHUKY KU3HU Ha 3CM.H€, OCHOBEC CaMOro €€ CyneCTBOBaHUA, Hymnammeﬁm B
3alIUTE U IMMOCTOAHHOM BHUMAaHHU CO CTOPOHBI YEJIOBCKA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f416194

		2024-09-23T18:18:01+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ КОЛЬСКОГО РАЙОНА МУРМАНСКОЙ ОБЛАСТИ "ПУШНОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




