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IHHOACHUTEJIBHAA 3AIIMCKA

IleHTpHl 00pa30BaHUs €CTECTBCHHO-HAYYHOU HANPaBICHHOCTH «ToUYka pocTa» CO3MIaHBI C
[ENIbI0 Pa3BUTHUS Y 0OYUAIOMIUXCSI €CTECTBEHHO-HAYYHOUW, MaTeMaTHn4ecKol, HHPOPMAITMOHHON
IPaMOTHOCTH, (POPMHUPOBAHUST KPUTHUECKOTO M KPEATHBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHMS
HABbIKOB €CTECTBEHHO-HAyYHOI HaIlpaBJIEHHOCTH, a TakKXe JUld HPAaKTHUYEeCKOH OTpabOTKU
yueOHOro Marepuaina mo ydeOHbIM mnpeaMeram «Dusuka», «Xumus», «buonorus». Ilpu
cocTaBjieHUM pabouell mporpaMmbl yuuTbiBaeTcsi [Iporpamma BocnuTaHUS MYHUIUIAIBHOIO
obmieoOpazoBarenpHOro yupexaeHus «Crnac-CyxoapeBckas OCHOBHas 00IIeoOpazoBaTebHAS
kosa», Manosipocnasenkuii paiton Kamyxckoit oonactu Ha 2023-2024 y4ueOHBbIN roO/1.

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHMsI COCTABJIEHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
o0OpazoBatesbHOM porpamMmbl, ipeacTaBieHHbIXx B DI'OC O0O0, a taxxke ¢ y4€ToM QenepanbHoi
paboueii mporpamMmbl Bociutanus U Konuenuuu npenoaasanus yueoHoro npeamera «dusukay.

CognepxaHue  mporpaMMbl 1O  (QU3HUKE HampaBlieHO Ha  (opMHUpOBaHHE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOYYalOIIMXCS W OpraHu3alvio u3ydeHus (u3uKu Ha
NesITeNbHOCTHOH ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeamera B peanusanuu  TpeboBanuit PI'OC OOO kK mMmIaHUPYyeMBIM JUYHOCTHBIM |
METanpeIMEeTHbIM  pe3yiabTaTaM  OOydeHMs, a  TakkKe  MEKIpEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOI1Iero 0 Opa3oBaHHUsl.

[IporpamMma mo Qu3uke ycTaHaBIMBAET paclpeleleHne yueOHOro marepualia Mo rojam
oOydeHus (1Mo Kjaccam), TMpeajiaraeT MPUMEPHYIO IOCIEAOBATEIBbHOCTh HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS IIPEIMETHOTO COJEPHKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEMN
00yJaroImxcsl.

IIporpamma no ¢gusuke pa3paboTaHa ¢ EIbI0 OKa3aHUs METOJMYECKON MOMOIIHN YUUTEIIO
B CO3/IaHUH paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

®dusnka ABISIETCA CUCTEMOOOPA3YIOUINM AJIs1 €CTECTBEHHO-HAYYHBIX y4€OHBIX PEIMETOB,
IIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBIICHUH, M3y4aeMbIX XUMHUEH,
Ouosorueit, actpoHoMueil U ¢pu3nveckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, HpefocTaBiseT Haubosee sACHble 0Opa3libl NMPUMEHEHHs HaydyHOI'o MeEToJa
MIO3HAHHUSA, TO €CTh CIIOCO0A MOJyYEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa M3 IIaBHBIX 33Jad (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuero oopa3oBaHus
COCTOUT B (OPMHUPOBAHUM E€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH M MHTEpeca K HayKe Yy
00yJaronmxcs.

W3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpelrojiaraeT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKT€PHU3YIOLIMMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

® HAy4YHO OOBACHATH ABJICHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIE0BAHUS;

® UHTEPHPETUPOBATh JAaHHBIE U MCIIOJIb30BaTh HAayuyHbIE JI0Ka3aTeNbCTBA IS

IIOJIy4EHUS BBIBOJIOB.

VYcnemHoe usydyeHne kypcea «®PusMka» NPEANoaraeT BBIIOJHEHHUE OIPENEIECHHBIX YCIOBHIA,
HaunboJiee BaXKHBIMU M3 KOTOPBIX SBISIOTCS CIEIYIOLIHUE:
- IIMPOKOE MCIOJb30BAHHE COBPEMEHHOH MYJIbTHMEIHIHOH M NMPOCKUHMOHHOW TeXHHKH,
aBTOMATH3aIUsA Y4eOHOI0 1 JIA00PATOPHOI0 IKCIIEPHUMEHTOB M PacYeTOB, MATeMaTHYECKOe
MOJCJIMPOBAHHE
- HcnoJab30BaHue nupposoii Jadoparopuu «Touku pocray «Ilo3HalikuHO».
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Henn wm3yueHuss (U3MKHA Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs OMNpPEICICHBI B
Konnenuuu npenonaBanust yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ®expepanuu, pealn3ylOMUX OCHOBHBIE 00IIe00pa3oBaTebHbIE POTPAMMBL,
yTBepkAEHHOU pemieHueM Kosutermm MunucrepcrBa npocsemenus Poccuiickoin ®@enepanuun
(npotoko:n ot 3 gexadbps 2019 r. Ne ITK-4BH).

Henun uzyyenus puznku:

e npuoOpeTeHHEe HHTEpeca W CTPEMIJICHUS OOYYaroIIMXCSd K HAyYHOMY HW3YYEHHUIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAyYHOM MeETOJe TMO3HaHHA U (popMHpOBaHHE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuYE€HHUs OCHOB CTPOEHUS
MaTepuu U QyHJIaMEHTAIbHBIX 3aKOHOB (DPM3HKH;

e (opmupoBaHuE NPEACTABICHUN O PO (PU3UKU Ui PAa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE IIPEJACTaBICHUM O BO3MOXHBIX cdepax Oyaymeil npodeccuoHaIbHOM
NeSITeNIbHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JaJbHEWUIIEMY 00y4eHHIO B 3TOM
HampaBJIeHUN.

JlocTkeHre S3TUX Iesied MporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

00pa3zoBaHus 00eCIIeYNBACTCS PEIICHUEM CIIEIYIONNX 3a4a4.

e MpHOOpeTeHHEe 3HaHUI O MCKPETHOM CTPOEHUU BELIECTBA, O MEXAHUYECKHX, TETIJIOBBIX,
AIIEKTPUYECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

e TpHOOpPETeHHE YMEHUW OINUCHIBaTh W  OOBSACHATh (PU3MUECKHE SBJICHUS C
WCII0JIb30BAHMEM TOJTy4YEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB pEIICHHs NPOCTEHIINX pPACYETHBIX 3aJady C HCIOJIb30BAaHHEM
(buznueckux MoJenel, TBOPYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUN HaOIIOAATh MPHUPOJHBIC SIBJICHUS U  BBIIOJIHATH  OIBITHI,
nabopatopHble pabOThl U SKCIEPUMEHTAJIbHbIE HCCIEAOBAHUSA C HCIOJIb30BAaHHEM
MU3MEPUTENbHBIX TPUOOPOB;

e ocBoeHue NpuéMoB paboThl ¢ MHPOpMaIMe (U3UYECKOTO COACpKAHMS, BKIHOYAS
MH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHHMSIX (U3UKH, aHalu3 U KPUTUYECKOE
OlleHHBaHHE WH(OPMaLIUY;

® 3HAKOMCTBO CO cdepaMu NpodhecCHOHATbHON AeATeIbHOCTH, CBSI3aHHBIMU C (PU3UKOIA,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMHU, OCHOBAHHBIMH Ha JIOCTIKEHUAX PU3NYECKOM HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA yPOBHE OCHOBHOTO 001IEro 00pa3oBaHUs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kitacce — 68 yacos (2 yaca B
Heneno), B 9 kimacce — 102 vaca (3 gaca B Henenio).

[Ipennaraemslii B mporpaMme 1o ¢pu3nke nepedeHsb J1adopaTOPHBIX PabOT U OMBITOB HOCHUT
pEKOMEHATENbHBIA XapaKTep, YUUTENb JIelaeT BBIOOp MpOBEACHHUs TabOpaToOpHBIX paboT H
OTIBITOB C YUETOM WHAUBHIYaIbHBIX OCOOCHHOCTEH 00YJarOIMIUXCS, CIIUCKA IKCTIEPUMEHTATBHBIX
3aJlaHuH, MpeiaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO 9K3aMeHa 1Mo (hU3UKe.
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COJEP)KAHUE OBYUYEHUSA
7 KUIIACC

Pa3zjnen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SBneHus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHUE,
TEIUIOBbIE, 3JIEKTPUYECKUE, MarHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®uznyeckue BenuuyuHbL. M3Mepenue ¢usnueckux BenuyuH. Pusnueckue MpUOOPHI.
[TorpemHocTe u3Mepenuil. MexayHapoHas CUCTEMa €MHMUIL.

Kak ¢u3uka m apyrue ecrecTBeHHblE HayKHW H3Y4alOT NMPUPOJY. EcTecTBEHHO-HAay4dHBIH
METOJi TMO3HaHUS: HaOI0JIeHHWe, TOCTAaHOBKAa HAY4YHOTO BOIPOCA, BBIABM)KEHHUE THIIOTE3,
OKCIEPUMEHT [0 TPOBEpPKE THUIOTE3, OObsICHEHHE HalbmogaemMoro sBieHus. OnucaHue
(u3NYeCKuX ABJICHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnnueckue, TEIJIOBbIE, AEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBIICHUSL.

2. ®wuznyeckue MpUOOPHI U MPOLIEAYypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIH(PPOBHIM

prOOpOM.

Jlabopamopnuie pabomut u onvimol.

Onpenenenue 1EHbI AeISHHS HIKaIbl K3MEPUTEIHHOTO TpUOopa.
N3mepenue paccTosiHUiA.
N3mepenune 00bEMa )KUIKOCTH 1 TBEPAOTO TEa.
Omnpenenenne pasMepoB MalbIX TEIl.
W3mepenne temmeparypbl IpH IMOMOINM JKUIKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPaTypBhI.
6. IIpoBeneHue ucciaenoBaHMs IO IMPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA ILAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3nen 2. [lepBoHavabHbIE CBeIeHUSI 0 CTPOEHUH BelllecTBa.

CrpoeHue BeliecTBa: aTroMbl M MOJEKYJIbl, WX pasMmepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHue dacTul BemecTBa. CBsA3b CKOPOCTU IBMXKCHMSI 4YacTUL C TEMIIEPATYPOH.
bpoyHnoBckoe nBmxenue, auddysus. BzaumopelcTBue uacTHIl BEIIECTBA: HPUTSIKEHUE U
OTTaJIKMBaHHUE.

ArperaTHble  COCTOSIHMSL ~ BEIECTBA: CTPOCHHME TIa30B, OJKUAKOCTEH M TBEPIBIX
(kpucTayuiMyeckux) Tej. B3auMocBs3b MeXIy CBOICTBaMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSHHM
BOJBI.

Hemoncmpayuu.

1. HabGmronenue OpOyHOBCKOTO JIBUKECHUSI.

2. HabGmropenue nuddysuu.

3. HabmoneHue sBIeHMH, OOBIACHSIOMIMXCS NPUTSHKEHUEM WM OTTAJIKMBAaHUEM YacTHIL

BEIIECTBA.

Jlabopamopusie pabomot u onvimot.

1. Ouenka auameTpa aTomMa METOAOM PSAOB (C UCTOIb30BaHUEM (hoTorpaduii).

2. OnbIThl 1O HAOMIOJICHHUIO TEIIOBOIO PACIIMPEHUS Ta30B.

3. OnbITel 1O OOHAPYXEHUIO ASUCTBUS CUI MOJIEKYIISIPHOTO MPUTSKEHUSL.

Paznen 3. /IBuskeHue U B3auMoOAeCTBUE TeJl.

Mexannueckoe IBMKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHsisg cKOpoCTh IPU HEPABHOMEPHOM JIBKEHUH. Pacu€T myTu u BpeMEHU JABHKEHUSL.

orwn PR
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SBnenue wHepHUU. 3aKOH HMHEpUUU. B3auMopeicTBue Tesl Kak MpPUYMHA M3MEHEHUS
CKOPOCTH JBWXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. [lnmotHocth BemiectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMaA BEILIECTBA.

Cuna kak xapakTepucTuka B3aumojeiicTBusi Ten. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenue cuitsl ¢ MOMOIIBIO TMHAMOMETpa. SIBJIeHHE TATOTEHHS U cuiia TshkecTH. Cuiia TShKeCTH
Ha Jpyrux miaHetax. Bec tena. HeBecomocts. CroxeHue cuil, HalpaBJIeHHBIX 10 OJHOM MPSIMOM.
PaBnonelictByromas cuit. Cuna tpenust. TpeHne CKOImKeHHUs U TpeHHe Mokos. TpeHnue B mpupoie
Y TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHM4eckoro JBMKEHUS Tela.
N3mepenune ckopocTu MpSIMOJIMHEHHOTO JBMKCHHUS.
Habmronenue siBieHust HHEPLUU.
HaGnronenue n3aMeHeHus: CKOpOCTH MPU B3aUMOJICHCTBUU TEI.
CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TeIl.
CrnoxeHue cuil, HalpaBJICHHBIX 10 OJHOU MIPSIMO.
.]Taﬁopamopubte pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKCHHS (IIApUKa B KUIKOCTH, MOJIEITH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHsS OpyCKa WM MIapuKa 10 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenre IIOTHOCTH TBEPJOTO TeaA.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCThH PACTSDKEeHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJILKEHHsI OT Beca Tella U
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

Pa3nen 4. laBiienune TBEPABIX TeJl, :KUAKOCTEN U ra3os..

JaBnenue. CriocoObl yMEHBIIIEHUS U YBEIMYCHHS AaBjicHUs. [laBaeHue ra3a. 3aBUCUMOCTD
JaBJIeHUA ra3a oT 00béMa, TeMiieparypsl. [lepenayua naBneHust TBEPABIMU TeNIaMU, KUIAKOCTSIMU U
razamu. 3akoH Ilackansa. IIHeBMartmyeckne MamMHbl. 3aBUCHUMOCTH JIAaBJICHUS KUAKOCTH OT
ryounbsl.  [wapocratmueckuit  mapagokc. CooOmaromuecss cocyabl. ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emun u armocdepHoe naBieHue. [IpuumHbBI CylIeCTBOBaHHS BO3IYLIHOM
o6oioukn 3emau. Ombir Toppuuemnmu. M3mepenune arMochepHOTO IaBiICHHUSA. 3aBUCHMOCTH
aTMOc(epHOro JaBJi€HHUA OT BBICOTHI Haja ypoBHeM Mops. IlpuGopel amsa u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BrlTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATYPhL.

[lepenaua naBneHuUs )KUJIKOCTHIO U TA30M.

Coobmarommmecs: CoCypl.

I'mpopaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIECH CHUJIBI OT 00bEMa MOTPYKEHHOW 4YacTH Tela U
MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BHITAIKMBAIOIIEH CUITBI BECY BHITECHEHHOM KUKOCTH.

VYcnoBue mnnaBaHMs TeNl: IUIABaHUE WIM TMOTPY)KEHUE Ted B 3aBUCUMOCTH OT
COOTHONIEHUS TUIOTHOCTEH TeJa U KUIAKOCTH.

ogakrwnE
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Jlabopamopusie pabomot u onvinol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMA MOTPY:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITATKABAIOIICH CHIIBI, JCHCTBYIONICH HA TENO, NOTPYKEHHOE B
AKHUJIKOCTb.

3. TIpoBepka HE3aBHUCHMOCTH BBHITAIKHBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJIO B KHUIKOCTH,
OT Maccsl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJKUBAIOLIEH CHIIbI, AEUCTBYIOIIEH HA
TEJO B )KUJKOCTH, OT 00bEMa NOTPYKEHHON B JKUIKOCTb YaCTH Teja U OT IJIOTHOCTU
AKHUJIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpeaereHue eé
IPy30I10 IbEMHOCTH.

Paznen 5. PaGora u MomHOCTB. JHeprus.

Mexannueckas pabota. MOIIHOCT®.

[IpocThie MexaHU3MBI: pblyar, 6J0K, HaKJIOHHAas MI0CKOCTh. [IpaBuiio paBHOBecus pblyara.
[Ipumenenne mnpaBuia paBHOBecusl pblyara K On0ky. «3oyioToe mpaBuio» mexaHuku. KIIJ]
MPOCTBHIX MeXaHU3MOB. [IpocThie MexaHNU3MBbI B OBITY U TEXHUKE.

Mexannueckas >Heprusi. Kunernueckas u noTeHuuaibHas sHeprus. [IpeBpamienue o1HOro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenne pabOThI CHIBI TPEHUS NPU PABHOMEPHOM JBW)KEHUHM Tela 10
TOPU30HTAIBHOM MOBEPXHOCTH.

HccnenoBanue yclioBui paBHOBECHS phluara.
N3amepenne KIIJI HakTOHHOM MIIOCKOCTH.
4. W3yuyeHue 3aK0HA COXPAHCHHSI MEXaHUUECKOU SHEPTUH.

wmn
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Paszgen 6. TenioBble ABJICHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOW TEOPUM CTPOEHHU BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyd. OmnbIThl, NOATBEPKIAIOIIME OCHOBHbBIC TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUIAKOTO U ra3000pa3HOro COCTOSIHUI BemiecTBa. Kpucraminyeckue u
amopdusbie Tena. OObsCHEHHE CBOMCTB T'a30B, KUAKOCTEH U TBEPBIX TEJ Ha OCHOBE TOJIOKCHHUI
MOJIEKYJIIPHO--KUHETHUECKOW Teopur. (CmauMBaHUE M KalWUISIpHbIE SBJICHUS. TerioBoe
pacIIUpEeHHe U CKATUE.

Temneparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBMJKEHMSI YacTHIIL.
Buytpennss sueprus. CiocoObl U3MEHEHHSI BHYTPEHHEHM SJHEPTHH: TEIIoNepeaaya U COBEpILICHUE
paboTel. Bunel Ternonepenaun: TeMiIONPOBOIHOCT, KOHBEKIIHS, U3IyUYEHHUE.

KonnuecTBo TemnoThl. YIeiapbHas TEIJIOEMKOCTh BEIIECTBA. 1€IUIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oamanca. [InaBneHue u oTBepjeBaHHE KPUCTAIUTHUECKUX
BEIECTB. YJeNbHas TemioTa IuiaBieHus. [lapooOpasoBanue M KoHAeHcauus. Mcmapenue.
Kunenue. VYnenpHas TermioTa mapooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts BO3ayXa.

DHeprusi TOINIMBA. Y IebHas TEIIOTa CTOPaHUsL.
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[punnunsr paboTsl TeruoBslx asurarenei KIIJ[ TemnoBoro apuratens. TemoBble
JIBUTATEJIH U 3aLATA OKPYKAIOIIEH CPEBI.
3aKOH COXpaHEHMsI U IPEBPALLCHHS] SHEPTUHU B TEIIOBBIX MIPOIECCAX.
Jemoncmpayuu.
Ha6nronenue 6poyHOBCKOTO ABMKEHUS.
Hab6monenue nuddy3um.
HaGnronenue siBneHuii cMauyuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habmroienue TenaoBoro pacimpeHus Tedl.
W3meneHue naBieHus ra3a npu U3MEHEHUH 00bEMA U HarpeBaHUU W OXJIAXKICHUH.
[IpaBuna u3mepeHus: TEMIEpPaTyphl.
Buael Terionepenayn.
Oxnaxk/ieHue npyu CoBEpLIEHUH PadOTHI.
Harpesanue npu coBepiieHrH pad0OThl BHEIIHUMHU CHUJIAMHU.
0. CpaBHEHUE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HaGmroieHre KUIeHusl.
12. Habimo1eHre OCTOSIHCTBA TEMIIEPATYPHI ITPH TUIABJICHUH.
13. Mojenu TEeIUIOBLIX IBUTATENEH.

RoOoo~Noa~wNE

Jlabopamopnwie pabomet u onvimvl ¢ UCROILIOGAHUEM UUPPOBO2O 000pyOOBaHUS
«Touxka Pocma»

1. OmnbITBl MO 0OHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKEHUS.

2. OTMBITHI TIO BRIPAITUBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM WM caxapa.

3. OmbIThI 110 HAOTIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIL

4. OrnpepeneHue naBiaeHUs BO3ayXa B OaJUIOHE IIMPUIIA.

5. OmbITEL, JEMOHCTPUPYIOIIME 3aBHCHMOCTH TaBJICHHUS BO3yXa OT €ro o0béMa u
HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka THIOTE3bI JUHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA IKHUAKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.
7. HaOmroneHue n3MEHEHHUsI BHYTPEHHEH SHEPTHUH Tejla B PE3yJIbTaTe TEIUIONepe1aul U
paboThl BHEIIIHUX CHUL.
HccnenoBanue sBIeHUS TEIJI000MEHA MPY CMENTUBAHUU XOJIOAHOU U TOPSYCH BO/IBI.
9. OrmpeneneHrue KOJWYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW MpPHU TEIMIOOOMEHE C
HarpeThiM METAITHYCCKUM ITUITUHAPOM.

10. Ompenenenue ynenbHOM TEIIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporecca UCIapeHHs..

12. Omnpenenenrie OTHOCUTENIBHOM BIIaXKHOCTH BO3IyXa.

13. Omnpenenenuie yneabHOM TEIIOTHI TUIABIICHUS JIbJA.

Pa3nen 7. DiekTpuyecKkne 1 MAarHUTHBIE sIBJICHHSI.

Dnektpuzarys Ten. [[Ba poaa 3IeKTpUIecKuX 3apsa0B. B3anMoaeiicTBrue 3apsHKeHHBIX TEI.
3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSHDKEHHBIX TEN OT BEJMUMHBI 3apsI0B U
PACCTOSIHUSA MEXIY TeJIaMH).

Onektpuyeckoe noJsie. Hanpspk€HHOCTD anekTpuueckoro nojs. [IpuHuun cyneprno3uinuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIEMEHTapHbIA 3ieKTpuueckuil 3apsna. CtpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEKTPUYECKUM TOK. YCIOBHS CYHIECTBOBAHMS AJIEKTPUUECKOr0 TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMUYECKOE, MArHUTHOE).
DNEeKTPUUYECKUM TOK B JKMJIKOCTSIX U ra3ax.

o

o
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Onexrpuueckass uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTHUBIEHUE
IIPOBOJHUKA. YJIEIbHOE CONPOTHUBJIEHUE BellecTBAa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTP AJIEKTpUUECKOTrO TOKa. 3akoH J[koyns—JIeHna. DneKTpuIecKue nernu
Y TIOTPEOHTENH AIIEKTPUUYECKON YHEpruu B ObITy. KOpoTKOE 3aMBIKaHue.

[ToctosiHHbIE MarHuThl. B3auMOJEWCTBHE NOCTOSIHHBIX MAarHuTOB. MarHutHoe MoJe.
MarnuTHOe noJie 3eMJIM U €T0 3HaYeHue )i Ku3HU Ha 3emuie. OnbIT Dpcrena. MarauTHoe 1moJie
3IEKTPUYECKOTO TOKa. [IpuMeHeHune aneKTpOMarHuToB B TEXHUKE. J[eMCTBHME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJIEKTPOJBUraTelb IMOCTOSHHOro Toka. Mcmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel  @apanes. SIBieHue dJeKTpOMarHUTHONM uHAyKuuu. IlpaBuno JleHna.
OnektporeHeparop. CrnocoObl TOJYYEHHS JJIEKTPUYECKOW HHEPrur. ODIJIEKTPOCTAHIIMUA Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIeKTpu3aus Tel.

JIBa pojia 2JIEKTPUUECKHX 3apsI0B U B3aUMO/ICHCTBHE 3apsDKCHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE NEKTPOCKOTIA.

DIIEKTpOCTaTUYECKask UHTYKIIHSL.

3aK0H COXPAHEHHS AICKTPUUECKHX 3aPsI0B.

[IpoBOAHWKN U JUDTIEKTPUKH.

MoienupoBaHie CUIIOBBIX JIMHUM 3JEKTPUUECKOTO TTOJISI.
HcTouHrKY TOCTOSTHHOTO TOKA.

JlericTBUS SIIEKTPUYECKOTO TOKA.

0. DIEeKTpUYECKHI TOK B )KUJIKOCTH.

1. T"a30BBIit pa3psj.

12. VIamepeHune cuiibl TOKa aMIIepPMETPOM.

13. U3mepeHnue 31eKTpUUecKOTro HapsHKEHUS BOJIBTMETPOM.

14. Peoctat u MarasuH CONpPOTHBIICHU.

15. B3aumoeiicTBuE MOCTOSIHHBIX MAarHUTOB.

16. MonennpoBaHue HEBO3MOXKHOCTH pa3JICIeHUs MOJIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18. OnbiT Dpcrena.

19. MarautHoe moje Toka. DIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJIS HA IIPOBOJIHUK C TOKOM.

21. DnexkTpoABUraTeab NOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS AIEKTPOMArHUTHOW HHAYKIIUH.

23. OnbrTer Dapayes.

24. 3aBUCHMOCTbH HaIIpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOZHUKHOBEHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

RPRoOoo~N RN E

Jlabopamopuvie padomvl u onvimvl ¢ UCHONBIOBAHUEM UUPPOEO20 000pYOOSaAHUA
«Touka Pocmay»

OmnbITh! IO HAOIIOACHUIO ATEKTPU3ALINN TeNT MHIYKLIUEH 1 IPU CONPUKOCHOBEHUH.
HccnenoBanue neiicTBUS 3JIEKTPUUECKOTO TM0JIs1 Ha IPOBOJHUKH U TUIIEKTPHKH.
C6opka 1 mpoBepKa pabOThI ANEKTPUIECKOH 1IETTH TOCTOSHHOTO TOKA.

W3mepeHue u perylnupoBaHue CUIbI TOKA.

W3mepeHue u perynupoBaHne HapsHKEHUSL.

aorwnE
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6. HccrenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO Y€pe3 Pe3UCTOP, OT COMPOTUBICHUS
PE3UCTOPA U HANIPSDKEHHS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOUIME  3aBHCUMOCTh  DIJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, IIOIA { IIONIEPEYHOTO CEYCHUS M MaTepuaa.

8. IIpoBepka mpaBuiia CJI0KEHUS HATPSDKEHHUH TP MTOCIIEI0BATEILHOM COSTMHEHUHN IBYX
PE3UCTOPOB.

9. TIpoBepka npaBuia Uit CUIBI TOKA IIPU TAPAJUIETIHHOM COSIMHEHHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI NMEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.

11. Onpenenenre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIAEIAEMOMN Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIaMIIOUKY, OT HAIPsDKCHUS Ha
HEMl.

13. Onpenenenne KI1J] HarpeBarers.

14. VccnemoBaHre MarHUTHOTO B3aUMO/IEHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHWTHOTO TIOJSI TIOCTOSIHHBIX MAarHUTOB MpPH WX OOBEIWHEHUU U
pasaeneHuu.

16. UccnemoBanue NEHCTBUS ICKTPUISCKOTO TOKA HA MATHATHYIO CTPEITKY.

17. OnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTD CHITBI B3aHMOJACHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIBI TOKA M HAaIPaBJICHHUS TOKA B KaTYIIIKE.

18. M3y4yeHne neHCTBYSI MATHUTHOTO TIOJISI HA TPOBOTHUK C TOKOM.

19. KoHcTpyrpoBaH#e U U3ydeHHE PaOOTHI AJIEKTPOIBUTATEIS.

20. Usmepenne KI1J] anexTpoaBUTaTeTHHON YCTAaHOBKH.

21. OnpITEl O UCCIENOBAHUIO SIBJICHMS AJIEKTPOMArHUTHOM MHAYKIMM: UCCIIEAOBAaHUE
W3MEHEHHH 3Ha4eHUsl U HAallPaBJIeHUs UHIYKIIHNOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHn4yeckue siBJICHUS.

Mexanuueckoe aBUkeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JIBI)KEHMs. PaBHOMepHOe mNpsAMOJIMHEHHOEe JBWkeHue. HepaBHOMepHOe
npsAMOJIMHENHOE JBWXKeHHe. CpenHsss U MIrHOBEHHAas CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBHKEHUM.

VYckopenue. PaBHOyckopeHHOE TIpsiMOJIMHEHHOE JBkeHHe. CBoOogHOE TajgeHue. OMbIThI
laymnes.

PaBHOMepHOE aBIKeHUE MO OKpykHOCTH. [lepron u yacrota obpamenus. Jlunelinas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akon Herotona. Bropoii 3akon Herotona. Tpertuii 3akon Herorona. Ilpunuun
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHSI CKOJBXEHHUS, CHJIa TPEHUS
MIOKOs1, IPYTU€ BUABI TPEHUSI.

Cuna TsKECTM U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHe CBOOOJHOTO MaJeHHS.
JIBuxenue mianet Bokpyr Connua. [lepBas kocmuueckasi ckopoctb. HeBecoMOoCTh U neperpy3ku.

PaBHOBecue MatepuaabHO# TOUkH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. M3menenune ummynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS MMITYJbCA.
PeaktuBHOE BHXKEHHE.

Mexanndeckasi pabota U MOITHOCTh. PaboTa cui TshKecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u paboThl. [loTeHnManbHas SHEpPrusl Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
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IToreHumanpHas sHeprus c:xarod npykuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTHH.
Jemoncmpayuu.
1. HalGmroneHue MeXaHM4ECKOIro IBUKEHUS T€J1a OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
2. CpaBHEHHE TyTE€W M TPACKTOPUN JBWIKEHHS OJHOTO W TOTO K€ TeJla OTHOCHUTEILHO
PAa3HBIX TEJI OTCYETA.
3. H3mepenne CKOPOCTH U YCKOPEHHSI TPSIMOJIMHEHHOTO IBHKEHHS.
4. HWccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUSL.
5. HaOnronenue nBu>xeHUs TENa O OKPYKHOCTH.
6. HaOnroneHne MeXaHHUYECKUX SBJICHHM, TPOUCXOSIINX B cCHCTeMe oTcuéTa « Tenexkar
IpH1 €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTEIBHO KaOMHeTa (pU3MKu.
7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MaCChl TeJla U JACUCTBYIONIECH Ha HETO CHJIBI.
8. HaOmoneHne paBeHCTBA CHII TIPU B3aMMOICHCTBUH TeJl.
9. H3meHeHue Beca Tea MPU YCKOPEHHOM JBHKCHUH.
10. Ilepenava uMITyIIbCa TIPU B3aUMOACHCTBUH TEIL.
11. IIpeoGpa3oBaHust SHEPTUH ITPH B3aUMOICHCTBUM Tell.
12. CoxpaHeHre UMITyIIbCa IIPH HEYITPYTOM B3aHMOICHCTBHUHL.
13. CoxpaHeHre UMITyIIbCa MPH a0COTIOTHO YIIPYrOM B3aUMO/ICHCTBUH.
14. HaGmroieHne peakTUBHOTO JIBHKEHUSI.
15. CoxpaneHue MexaHM4ECKON SHEPTHH MTPH CBOOOJHOM TaICHHUH.
16. CoxpaHeHre MEXaHUYECKOW SHEPTHH TPU IBMKCHUH TeJla MO ISHCTBUEM MPYKUHBI.
Jlabopamopnuie pabomul u onvimol.
1. KoHcTpynpoBaHue TpakTa Ajsl pa3roHa M JajbHEMIEero paBHOMEPHOTO JBHUYKEHUS
[IapUKa WUJIU TEJIEKKH.
2. OmpezneneHue cpeaHEH CKOPOCTU CKOJBKEHHSA Opycka WM JBUKEHHS ILIapUKa IO
HAKJIOHHOM IUIOCKOCTH.
3. OmpezneneHue YCKOpPEHHs Teja IMPU PAaBHOYCKOPEHHOM [IBHXKEHUHM 110 HAKJIOHHOU
IIJIOCKOCTH.
4. WccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHIKEHUU 0€3
HayaJlbHON CKOPOCTH.
5. IlpoBepka runoresbl: €ciiv MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOU CKOPOCTH
IIYTH OTHOCSITCS KaK psi/i HEUETHBIX YMCEJI, TO COOTBETCTBYIOIIUE POMEKYTKH BPEMEHH
OJINHAKOBBI.
6. HccnemoBaHue 3aBHCHUMOCTH CHUJIBI TPEHHSI CKOJBKEHHS OT CHUJIbl HOPMAIbHOTO
JABJICHHUSL.
7. Omnpegnenenue ko3pduienTa TpeHus CKOIbKEHHS.
Onpenenenne KECTKOCTU IPYKUHBI.
9. Ompenenenve pabOTHl CHIIBI TPEHHUS MPU PABHOMEPHOM [IBIKCHUM Tella TI0
TOPU30HTAJIBHON TTOBEPXHOCTH.
10. Onpenenenne paboThl CUJIBI YIPYTOCTH HpPU MOABEME Ipy3a C HCHOJIb30BAHUEM
HETO/IBM)KHOTO U TIOJBMYKHOTO OJIOKOB.
11. 3yyeHue 3aKkoHa COXpaHEHHsI SHEPTHH.
Paznen 9. Mexannuyeckue Ko/1e0aHUs M BOJTHBI.
KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTHKH KoJeOaHWH: MEpUoJi, 4acToTa,
amMIuIMTyna. MartemaTuueckuii M TNpYXKUHHBIA MaATHUKM. [IpeBpalieHue »Hepruv mnpu
K0J1e0aTeIbHOM JIBUKEHUH.

o
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3aryxatomue kojeOaHus. BeiHyx)aeHHsle konebanus. Pesonanc. MexaHnueckue BOJHBI.
CpolicTBa MeXaHMYECKUX BOJIH. [Ipo/10sibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. [')poMKkoCTh 3ByKa 1 BbicoTa ToHA. OTpaskeHue 3ByKa. IHQpa3Byk u ynbTpasBykK.
Jemoncmpayuu.
Habmtonenue xosiebanuii Tes noj1 AEHNCTBUEM CUIIbI TSDKECTH M CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuil rpy3a Ha HUTU U Ha IPY>KHUHE.
Habntoienue BeIHYKIEHHBIX KOJI€0aHU U pe30HaHca.
Pacnipoctpanenue npoa0abHbIX U ONEPEUHBIX BOJIH (HA MOJEIN).
Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTBHI.
AKYyCTUYECKHI pe30HaHC.
JIa6opamoprze padomul u onvimol.
1. Ompenenenue 4acToThl U EpUOJIA KOJIEOaHUM MaTEMaTUYECKOTO MasiTHUKA.
2. OmpeneneHne YacTOTHI U MEPHOAA KOJICOAHNH MPYKHHHOTO MasSTHUKA.
3. MHccrnenoBanue 3aBHCHMOCTH TIEpHOAA KOJICOAHUI MOJBENICHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.
4. WccnenoBaHue 3aBHUCHMOCTH NepHoa KoJeOaHUHM MPYKMHHOTO MasiTHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBHUCHUMOCTH TMeproAa KoJieOaHWUW Tpy3a, MOJABEIICHHOTO K HHUTH, OT
Macchl rpysa.
6. OMNBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIEpHOIa KOJICOAaHNH IPY)KUHHOTO MasiTHAKA
OT MaccChl rpy3a 1 KECTKOCTHU MPY>KUHBI.
7. W3mepeHne yCKOpPEHHSI CBOOOIHOTO TaACHUS.

S URwWN R

Pa3znea 10. DiaeKTpOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMAarHuTHble BOJIHBL CBOWMCTBA 3JEKTPOMArHUTHBIX
BoJH. [1Ikana 3neKkTpoMarHUTHBIX BOJH. Mcronp30BaHue 3JIEKTPOMArHUTHBIX BOJIH Uil COTOBOM
CBSI3U.

DnexTpoMarHuTHas mpupojia ceeta. CkopocTh cBeTa. BoaHOBbBIE cBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa ANIEKTPOMArHUTHBIX BOJIH.

2. BouHOBBIE CBOIICTBA CBETA.

Jlabopamopnuie pabomut u onvimol.

1. W3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOUIBHOTO TenedoHa.

Pa3pea 11. CBeroBble AB/IeHHS.

JlygeBas monenb cBera. Mcrounuku cBeta. [lpsiMonmHeiHOe pacmpocTpaHEHHUE CBeTa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3aKkoH OTpaKeHUS CBETA.

[Ipenomnenne cBera. 3akoH npenomieHus cBera. [lomHoe BHyTpeHHEE OTpaXKE€HUE CBETA.
Hcnonp30BaHNe MOJHOTO BHYTPEHHETO OTPAXKEHHUSI B ONTUYECKUX CBETOBOIAX.

Jlunza. Xox mydeid B smmH3e. OnTHueckas cucrema (oToamnmapara, MHUKpPOCKONa U
Teneckomna. ['11a3 kak ontuyeckas cucrema. bam3opykocTs U JalbHO30PKOCTb.

Paznoxxenue 6enoro csera B ciekTp. OnbiTel HhtoToOHA. CliokKeHHEe CIIEKTPaIbHBIX I[BETOB.
Jucnepcus csera.

Jemoncmpayuu.

1. TIpsmonmHeHOE pacIpOCTPaHEHHE CBETA.

2. OrpaxxeHHe CBeTa.
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[omy4yenne n300pakeHNUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTruyeckuii CBETOBOI.

Xox nydeil B coOuparouieil Junse.

XoJ Jlydell B pacCcenBaroLIeH JIMH3E.

[Momy4yenne n300pa>keHuiA C TOMOIIBIO JINH3.

[Tpunnun aevicTBus GoToanmnapaTa, MUKPOCKOIIA M TEJIECKOTIA.

10 Monens riasa.

11. Paznosxxenue 0eioro cBeTa B CHEKTP.

12. Tlonmydenue GeoTO CBETa MPH CIO0KEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopuovie pabomot u onvinol.

1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPaKEHMsI CBETOBOIO JIy4a OT YrJjia MMaJeHHsL.

2. H3ydeHue xapaKTepUCTHK M300paKEHUS MPeIMETa B TUIOCKOM 3epKaie.

3. MHccrnenoBanue 3aBHCHMOCTH YTiia MPEIOMIICHHS CBETOBOTO JIyda OT yIJia aJieHus Ha
I'PaHULIE «BO3LyX—CTEKIION.

[Tony4yenune n300pakeHM ¢ TOMOIIBIO COOMPAFOIIEH JIMH3HI.

Onpenenenre GOKYCHOTO PacCTOSTHUS M ONITUYECKON CHIIbI COOUpATOIIeH JTUH3bI.
OnBITHI 0 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NpU UX HAOMIOJEHUM 4Yepe3 IBETOBBIE
(bUIAbTPHL.

Pa3znen 12. KBanToBbI€ SIBJICHUS.

Omneiter Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanne u
roryionieHue ceera atoMoM. KBaHTel. JIuHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oera- m ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas monens artomHoro sapa. HM3zotombl. PammoaktuBHble mnpeBpamieHus. llepuon
MOJIypacnaaa aTOMHBIX sJiep.

SnepHbie peakuyn. 3aKOHBI COXpPAHEHUS 3apsSI0BOTO U MACCOBOTO YKCEN. DHEPIUs CBSI3U
aTOMHBIX sifiep. CBsi3b Macchl ¥ sHepruu. Peakiuu cuntesa u nenenus aaep. IcToOuHKY S3Hepruu
CouHiia 1 3BE31.

Snepnas sHepreTuka. JleiicTBUS palnOaKTUBHBIX U3TYyYCHHI Ha KUBbIE OPraHU3MBbI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUS U MOTJIOMICHHUS.

CrieKkTphl pa3aMyHbIX Ta30B.

CriekTp BoJIOpOIa.

Habmronenue TpekoB B kamepe Bunbcona.

PaGota cuéTunka HOHU3UPYIOIIUX U3TyYEHHH.

Peructpanus usnyueHus: IpupoHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlaﬁopamopnbte paoomwt u onvimol.

1. HaGmroneHue CIUTONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITy4CHUSI.

2. HccrnenoBaHue TPEKOB: M3MEpPEHHE HHEPTUU YAaCTHUIBl 110 TOPMO3HOMY IyTH (T10

¢dororpadpusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IoBTOpPUTEIbHO-0000IAKOIMIT MO/YJIb.

[ToBTOpUTENBEHO--0000MIAIONUN  MOAYAh MpeJHa3HAYeH [UIsi CHUCTEMaTH3allud |
0000111eHUsT TPEIMETHOTO COAEPIKAHUS U ONBITA ACATEIILHOCTH, IPUOOPETEHHOTO NPU U3YyYEHUH
BCEro Kypca (pu3ukH, a Taxke i MOATOTOBKA K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3uke 1751 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeT.

©oOoN O~ W

No ok

ogarwdpE
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HpI/I HU3YUCHHUHN JAHHOTO MOAYJIA PCAIU3YIOTCA U CUCTEMATU3UPYIOTCA BUABI ACATCIBHOCTH,
Ha OCHOBC KOTOPBIX obOecrieynBaeTcs JOCTHIKCHUC MPCAMCTHBIX W MCTANIPCIMCTHBIX
IUTAHUPYEMBIX pe3ylbTaTOB OOy4deHHUs, (HOPMHUPYETCS eCTeCTBEHHOHAy4YHas T'PAMOTHOCTD:
OCBOCHHMEC HAYUYHBIX MECTOAOB UCCIICAOBAHUA SIBIICHUH IIpupoAbl U TCXHUKHU, OBJIAACHNC YMCHUAMU
00BACHATH (1)I/ISI/I‘ICCKI/IC SABJICHUA, IPUMCHSA IMOJTYYCHHBIC 3HAaHUWA, pClIaTh 3aJla4yi, B TOM YUCJIIC
KauCCTBCHHBIC U SKCIICPHUMCHTAJIbHBIC.
[IpyHIHANIMAIBHO NEATEIBHOCTHBIM XapaKTep JAHHOTO pasjiella peaau3yeTcs 3a CU€T TOro,
qTo o6yqa10umecs{ BBIIIOJIHAIOT 3aaHKs, B KOTOPBIX UM IIPEAIaracTcs:
Ha OCHOBE TOJTyYEHHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBSACHATH (PH3HUUECKUE SBICHUS
B OKPYKAIOIIEW MPUPOJE U MIOBCETHEBHON KU3HH;
HCII0JIb30BAaTh HAYYHBIC MCTOABI UCCIICAOBAHUA (1)1/131/I‘~IGCKI/IX 5[BJ'ICHI/II\/'I, B TOM 4YHUCJIEC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETUICCKUX BBIBOIOB,
OOBICHSATH HAay4YHBIC OCHOBBI Hanbojiee BaKHBIX I[OCTI/DKGHI/Iﬁ COBpPCMCHHBIX T€XHOJ’I01"I/II>1,
HaAnmpuMep, NPaAKTHICCKOTO MCII0JIb30BaHUA PA3JIMYHBIX HCTOYHUKOB SHCPIrMu Ha OCHOBC 3aKOHA
IpeBpaliCHUA 1 COXpPaHCHHA BCCX U3BCCTHBIX BUJIOB SHCPIHH.
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzyuenne ¢u3ukum Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAINpaBIeHO  HA

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMTPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.

B pesynbrare usydeHus (U3MKM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Y
oOyyaromerocst OyyT c(OpMHPOBAHBI CIIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

e 1) MaTPHOTHUYECKOTO BOCIIUTAHHUSI:

® - MPOSIBIICHHE MHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (przmueckoi
HayKU;

® - [ICHHOCTHOE€ OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKHUX YUEHBIX--(PU3HUKOB;

e 2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

® - TOTOBHOCTBH K aKTUBHOMY Y4aCTUIO B 06CY)KI[€HI/II/I O6HI€CTBCHHO 3HAYUMBIX U O THUYCCKUX
po0sieM, CBA3aHHbBIX C MPAKTUUECKUM IPUMEHEHNEM JOCTHKEHUN (PU3HKY;

® - OCO3HAHHME BAXKXHOCTHU MOPAJIBHO--3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

e 3) 3CTEeTHYECKOr0 BOCIIUTAHHUS:

® - BOCHPUATHE ICTETHUECKUX KayeCTB (PU3NYECKOW HAyKH: €€ TapMOHHYHOTO IMOCTPOECHHS,
CTPOroCcTtu, TOYHOCTH, JIAKOHUYHOCTH,

e /) HEHHOCTH HAYYHOI'O MO3HAHUS:

® - OCO3HaHWE IEHHOCTH (hM3WYECKON HAayKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

® - pa3BUTHE HAyYHOU JTI0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0OBATENbCKOM e TETbHOCTH;

e 5) ¢popMupoBaHusi KyJbTYPbI 310POBbs H YMOIHOHAILHOTO 0JIATONOJIY YHsI:

® - OCO3HaHHWE IIECHHOCTH 0e30macHOro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpE,
BaYKHOCTH TpaBuJj 0€30MacHOr0 MOBEACHHS Ha TPAHCIOPTE, HA IOPOTax, C SJIEKTPUUECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIIIHUX YCIOBUSIX;

e - c(hopMHPOBAHHOCTH HaBbIKa peduieKCUU, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO K€
IpaBa y Ipyroro 4ejoBeKa;

e 6) TPYI0OBOI0 BOCIIMTAHUS:

® - aKTHBHOE yuYacTHE B PEIICHUU MPAKTUYECKHX 3a/ad (B paMKax ceMbU, 00pa30BaTEIbHOMN
OpraHu3aIiu, Topoja, Kpasi) TEXHOJIOTMUECKOH U COLMAIbHOM HAMPaBICHHOCTH, TPEOYIOIUX
B TOM 4HCIIe U (PU3NYECKUX 3HAHUIA;

® - UHTEpeC K MPaKTUYECKOMY U3yUeHHIO MPOECCHii, CBSI3aHHBIX C (PUBUKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHHUSI:

e - OpHEHTalUs Ha NpPUMEHEHHE (U3NYECKUX 3HAHWK A pelleHus 3agad B 00JIacTu
OKpYKaIoIllel CpeJibl, MIaHUPOBAHUS MOCTYNKOB M OIICHKU X BO3MOHBIX IMOCIEICTBUN AJIs
OKpPYKaIOIlleH Cpelibl;

® - 0CO3HAHUE INI00ATBFHOTO XapaKTepa KOJIOTUYECKUX MPOOIeM U IMyTel UX PEIICHUS;

e 8) aganTanuu K U3MEHSIONIMMCS YCJIOBHSIM COIMAJIbHOI U MPHUPOIHOI CpebI:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPHU BBHIMOJHEHHUH HCCIEAOBAHUNA H TPOEKTOB
(bu3nuecKoil HaNMpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IEeATEIbHOCTD;

e - NOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uHcle (hopmMymupoBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

® - 0CO3HaHMe Je(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH (DU3HKH;

® - JUTAHWPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (PU3UUECKHUX 3HAHUIA;
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® - CTPEMJICHHME aHAJTM3UPOBATh U BBISABISATH B3aMMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHKH,
B TOM YHCJI€ C HCII0JIb30BaHHEM (U3NYCCKUX 3HAHUM;

e - OIICHKA CBOUX JCHCTBUH C y4ETOM BIHUSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOXHBIX
rI100aIbHBIX IIOCIIEACTBUMN.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOEHHMS MporpaMMmbl 1Mo (U3MKe Ha YypOBHE OCHOBHOTO OOMIETO
oOpasoBanust y oOydatomerocss OyayT cOpPMUPOBaHBI MeTaNpeAMeTHbIe Ppe3y/abTaThl,
BKJIIOYAIOLIME TO3HABATEJIbHbIE YHUBEpCAJbHbIE Yy4eOHblEe JEWCTBUS, KOMMYHHKAaTHBHBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE NEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘{eﬁﬂble JelCcTBUSA

Ba3oBble Joruveckue aeicTBUA:
® BBISBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHI );
® YCTAaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHS I 000OIICHHS
Y CPaBHCHWS,;
® BBISBIIATH 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B pacCMaTpUBaeMbIX (DakTax, JaHHBIX U
HAOJTIOJICHUSX, OTHOCSATITUXCS K (DU3UICCKUM SIBIICHUSIM;
® BBISBIIATE NPHYUHHO--CIICJCTBCHHBIC CBS3M NMPH U3YUYCHUW (U3HUYECKUX SIBICHUH M
MPOLIECCOB, JeNaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aK/II0YE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
®  CaMOCTOSTEIILHO BBHIOMPATH CIIOCO0 perieHus: yueOHoH pu3nIecKoil 3a1a4u (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEILIEHHs, BBHIOOp Haubosiee MOAXOAAIIETO0 C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ncciaenoBarehLcKue JeliCTBUA.
®  ICIIOJIb30BaTh BOMPOCH! KaK UCCIIEOBATENbCKUNA HHCTPYMEHT MIO3HAHUS;
® [POBOJUTH [0 CAMOCTOSITEIILHO COCTABIIEHHOMY IUIAHY OMBIT, HECTIOKHBIN (PrU3HUecKuit
9KCIIEPUMEHT, HEeOOJIbIIIOE HCCIIeI0BaHne (PU3UYECKOTO SIBICHUS;
® OIEHMBATh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTb MH(POPMAIUIO, MMOJIYUYEHHYIO B XOJE
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;
® caMOCTOSITEIbHO  (popMynupoBaTh 000OLIEHMS W BBIBOJABI MO  pe3yjibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [IPOTHO3UPOBATH BO3MOKHOE JIANIbHEMHIIIEe pa3BUTHE (DU3HUUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Pabora ¢ nnpopmanmei:
® T[PUMEHSTh PA3IUYHBIE METOJbI, MHCTPYMEHTHl M 3allpOChl MpU TMOUCKE U OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ Y4ETOM MPEATIOKEHHON yueOHOU (hr3nueckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3MPOBATh U WHTEPIPETUPOBATh MH(OPMAIIUIO Pa3TUUHBIX
BHUJIOB ¥ JOPM TMpeACTABICHUS;
® CaMOCTOATENbHO BBIOMpATh ONTHMAIBHYIO (GOpMYy NpeAcCTaBieHUS WHGOPMALUU H
WUTIOCTPUPOBATh peIIaeMble 3a/Ja4ll HECIOKHBIMU CXEMaMH, JuarpaMMaMu, HWHOU
rpaduKoil  uX KOMOMHAIUSAMHU.
KoMMmyHukaTuBHbBIE YHHBepPcaIbHbIE YUeOHbIe el CTBHUS:
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e B X0/€¢ OOCYXIEHHUS y4eOHOro MaTepuana, pe3yiIbTaToB JA0OPATOPHBIX paboOT U
MIPOEKTOB 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMON TEMbI U BBICKA3bIBATh HJIEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHne 01aroKenaTelbHOCTH OOIeHHS;

® CONOCTaBIISATH CBOM CYXKIEHUS C CYXKICHHSIMH JIPYTMX YYaCTHUKOB JHAJIOTA,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

® BBIPAXKATh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMChbMEHHBIX TEKCTAX;

e [yOJUYHO TMPEACTABIATH  PE3YJIbTAaThl  BHITIOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KCcIIeprMeHTa, UCCIIEAOBAHMS, TPOCKTA);

® [IOHUMATh U WCIIOJIH30BATh IPEHMYIIECTBA KOMaH/HON W WHAUBHIYAJTLHON paOOTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

e [PUHUMATHh ICJIM COBMECTHOW JEATCIILHOCTH, OPraHWU30BBIBATH JCUCTBUSA IO €&
JOCTIDKEHHUIO: PACIPEeIsiTh POJIH, 00CYXK/IaTh MPOLECCH U PEe3yNIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

® BHINOJHATH CBOIO 4YacTh palbOThI, MOCTHTas Ka4eCTBEHHOTO pE3ylbTaTa IO CBOEMY
HAIPABJICHUIO W KOOPUHHUPYS CBOU JCHCTBHS C PYTUMHU WICHAMHU KOMAH/IbI,

® OIICHMBATh KAYECTBO CBOETO BKJIA/a B OOIINI MTPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIEHO
chOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIC YyHUBeEpCaIbHbIC Y4eOHbIe 1eHCTBHS

Camoopranuszauus:

®  BBISBIATH MPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIUAX, TPEOYIONTUX IS PEIICHHS
(hbMBUYECKUX 3HAHU;

® OpHUCHTHUPOBATHCA B PA3MYHBIX MMOAXOAAX NPHHATHS pPEIICHUH (MHIAWNBUIYaTbHOE,
MIPUHATHE PEIICHUS B TPYIIIE, TPUHATHE PEIICHUN TPYIIIO);

® CaMOCTOSTEIIbHO COCTABJISITh AITOPUTM pelIeHUs (U3NYECKOW 3aJauyu WM TUTaHa
HCCIEAOBaHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MIpeJlaracMbie BApHAHTHI PEIICHUIA;

e jienaTh BHIOOD M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI HHTEJJIEKT:

e J1aBaTh AJICKBATHYIO OIIEHKY CUTYAIlMU U MpeJiaraTh MjiaH € N3MCHCHHUS,

e OOBSACHATH MPUYMHBI JOCTHKECHUS (HEAOCTHIKEHHUS) PE3YJIbTATOB JIEATEILHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHBBI B JICATECILHOCTh (B TOM YKCJIC B XOJI BHIIIOJHEHUS (PU3NUECKOTO
HCCIAEAOBaHUS WM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MCHHBIIMXCS
CUTYaIui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

® OILIEHMBATh COOTBETCTBUE PE3YNIbTATA IEJIU U YCIOBUSIM;

® CTaBUTH ceOd HA MECTO JPYroro 4eioBeKa B XOJE CIOpa WU JUCKYCCHM Ha Hay4YHYIO
TE€MY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e T[pu3HaBaThb CBOE MpPaBO Ha OMMOKY MpU pelmieHuH (UINYECKUX 3a1ad WU B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI M TAKOE K€ MPaBO APYTOro.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy oOydeHuss B 7 kJiacce MpeaAMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:
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UCIONBb30BaTh MOHATUS: (U3MYECKHE W XUMUYECKHE SIBIICHHS, HAOIIO/EHUE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CIUHHIbI (U3MUYECKUX BEIMYHH, aTOM, MOJEKYyIa,
arperaTHbIE COCTOSIHUSI BellecTBa (TBEpHOE, KHUJKOE, ra3000pa3zHoe), MEXaHUIECKOe
NBUKEHHE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHcTBYIOIAsl cuia, aedopmarus (ympyras, IUlacTHYecKas), HEBECOMOCTb,
COOOUIAFOIINECS COCY/IBI;

pasnmuyath sBieHus (auddysus, TemnoBoe IBMKEHUE YacTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLIMS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TEJ C 3aKPEMJIEHHON OChIO BpaIlleHUs], IIepeladya TaBJIeHUs TBEPAbIMU TeJIaMH,
KUAKOCTAMHU U Ta3aMmM, aTMoc(hepHOe MaBlIeHUE, IUIaBaHWE Tell, IpPEeBpallleHus
MEXaHUYECKOI IHEPIHUH) 10 ONKMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBIEHNE U3YYEHHBIX (PM3UUYECKUX SBJICHUN B OKPY)KAlOIIEM MUpE, B
TOM 4Hucie (QU3NYECKHE SIBICHHUS B IPUPOJIE: MPUMEPHI JBIKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMM B >KMBOM M HEKHWBOW IPUPOJE, NECUCTBUE CWIBI TPEHHsS B NPUPOJE U
TEXHUKE, BIMSHHE aTMOC(EpPHOro NaBJCHMs] Ha >KMBOM OpraHu3M, IUIaBaHHE pPbIO,
pBlUard B Telie YejoBeKa, PU ATOM MEpPEeBOAUTH MPAKTHUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHM) (PU3UUECKUX SBICHHUI;

OTHCHIBATh U3yYECHHbIE CBOWCTBA TeN U (PU3UYECKUE SIBJICHUS, UCTIONb3YS (PU3NYECKHE
BENMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, Cujla TPEHUS, 1aBjeHue (TBEPIOro
Tena, >KUJIKOCTH, ra3a), BBITAJKMBAIONIAs CHUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IJIEYO0 CHUJIBI, MOMEHT CHJIbI, KOA((UIUEHT TMO0Je3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETUYeCcKass W TMOTEHIMaJbHAsl SHEprus), Mpu ONHCAHUU MPABUIBHO TPAKTOBAThH
(bu3nUYecKuit CMBICI UCIIOJIb3YEMBIX BETMYHMH, UX 0003HAYECHUS U €AUHUIBI (PU3HUUECKUX
BEJIMYMH, HAXOJIUTh (OPMYJbl, CBS3bIBAIOIIME TAHHYIO (PHU3NYECKYIO BEJIUYUHY C
JIPYTMMU BEJIMYMHAMH, CTPOUTH TI'paUKU H3y4EHHBIX 3aBHUCUMOCTEH (U3NYECKUX
BEJIMYMH;

XapaKTepH30BaTh CBOMCTBA Tell, (PU3NUECKHE SIBJICHUS U MPOIIECCHI, UCIIOJIb3Ys MpaBuiIa
CJIOKEHHUs cui (BAOJb OJHOM IpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecusi pbluara (0J0Ka), «30JI0TO€ TMPABUIO» MEXAHHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW HSHEepruH, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alMCBhIBaTh €r0 MaTEMaTHUECKOE BhIPAKECHUE;

00BACHATH (PU3UUECKHE SIBIICHHS, IPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalluli  IPAaKTHKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO-
-CIIeZICTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHUE U3 1—2 JIOrHyYecKux 1IaroB ¢ onopoit na 1—
2 U3y4EHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (QHUINYECKHMX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€THble 3amaud B 12 JeHCTBUS, HUCHONB3YySd 3aKOHBI U (POPMYIIHI,
CBsI3bIBaroIKeE (pr3nUYecKre BEIMYMHBL: HA OCHOBE aHAJIN3a YCIOBHS 3a]a4M 3aIIUCBIBATh
KpaTKoe YyCJOBHE, MOJCTaBIATh (U3UYECKUE BEIWYMHBI B (OPMYNIBI M MPOBOJIUTH
pacuérbl, HAXOJUThb CIpPABOYHBIC JaHHBbIE, HEOOXOAMMBbIE Ui pELIeHUs 3ajad,
OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOH (PU3MUECKON BEINUMHBI,

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOKHO PELIUTh MPH HOMOIIH (PU3NYECKUX METOJIOB,
B OIMCAaHMU HCCIIEJOBAHUS BBIIENATh IPOBEpsieMOe MpPEaNoIoKeHne (TUIoTe3y),
pa3nuyaTth U MHTEPIPETUPOBATh MOJYUYEHHBIH PE3yNbTaT, HAaXOAUTh OMIMOKU B XOJe
OTIbITA, JIENIaTh BBIBOJIBI 110 €TI0 PE3yJIbTaTaMm;
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MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHUPOBATH TPOBEPSEMBIE MPEANOJIOKEHNUS, COOUpaTh YCTAHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS,, BPEMEHHU, MAcChl Teja, 00bEMa, CUJIbl U
TEMIIEpaTyphl C KCIOJB30BAaHHEM AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, 3aMKCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOHM (D)M3WYECKON BEIUYMHBI OT APYTOHM C
HCII0JIb30BAHNEM NPAMBIX U3MEPEHUN (3aBUCHMOCTH IIyTU PAaBHOMEPHO JIBUXKYIIETOCS
Tela OT BPEMEHM JBM)KEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tesa, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEJI W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIATH
CONPUKOCHOBEHHUSI TeJ, CUJIbl YIPYTOCTH OT YAJMHEHUS MPYKUHBI, BbITAJIKMBAIOIIEH
CWiIbl OT O0OBEMA TNOrpy)KEHHOM YacTH Tejla M OT IUIOTHOCTU JKHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOMHBI, Ha KOTOPYIO HOTPYXKEHO Telo,
YCIIOBUH TUJIaBaHUSl TeJl, YCJIOBUI paBHOBECHsI pblyara U OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIEAOBaHUsA, cOOUpaTb YCTAHOBKY M  BBINOJIHATH
U3MEpeHus, Cleysl MpeUI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3ybTaThl MOJy4YEHHOU
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUJE MPEIOKEHHBIX TaOIHUI] U TpapUKOB, JeaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

MPOBOJUTH KOCBEHHBbIE H3MEpEeHUs (U3NYECKUX BEIWYUH (IUIOTHOCTH BEILIECTBA
KUAKOCTU U TBEPAOro Teja, cuja TPEHHUsS] CKOJbXKEHUs, JaBJICHHE BO3IyXa,
BBITAJIKMBAIOIIAsl CWJIA, JEHCTBYIOLIas Ha TMOIPYKEHHOE B JKUIKOCTH TEJo,
KO3 PHUITMEHT TOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHU3MOB), CICAyS MPEATIOKEHHOM
WHCTPYKUUU: MPHU BHITOJHEHUH U3MEPEHHUM COOMpaTh SIKCIIEPUMEHTAJIbHYIO YCTAHOBKY
Y BBIUUCIISATH 3HAU€HNUE UCKOMOM BEIUYUHBI,

coOmoaTh TpaBWiIa TEXHUKH OE30MaCHOCTH Tpu pabore ¢ JabopaTOPHBIM
000pyIoBaHNEM;

yKa3blBaTh MPUHIMUMBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONINECS] COCYIbl, OapOMETp, phluar, MOABMKHBIN U
HEMOABWKHBIN OJIOK, HAKJIOHHAs INIOCKOCTh;

XapaKTepU30BaTh MPUHLMUIIBI JEHCTBUS HW3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha HMX omucaHus (B TOM 4YHUCIE: MOIIIMITHUKH, YCTPONCTBO
BOJIONIPOBOJIA, THUIPABIMYECKUI IMpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJIb3Yysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUM W HEOOXOJUMBIE
(u3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEphl (HaXoAuTh HUHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TOBCEIHEBHOH JKHU3HM [UIsl OOeCTeYeHHs
0€30MacHOCTH TpHU OOpalllEeHUUu C MpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUS 370pPOBbSi U COOJIOACHHUS HOPM DKOJIOTUYECKOTO TIOBEIEHUS B
OKpY’Karolle cpene;

OCYILIECTBIISATh OTOOP HCTOYHMKOB HH(popManuu B HHTepHETe B COOTBETCTBUM C
3aJlaHHBIM IIOMCKOBBIM 3aIlpOCOM, HA OCHOBE MMEIOINXCS 3HAHUN U IYyTEM CPaBHEHMUSI
Pa3IUYHBIX UICTOUHUKOB BBIJIENIATH MH(OPMAIIMIO, KOTOpas SBISAETCS MPOTUBOPEUHBOI
WA MOXET OBITh HEJOCTOBEPHOM;

WCIOJIb30BaTh MPH BBIMOJHEHUU YUEOHBIX 3aJaHUIl HayYHO--TIOMYJSPHYIO JIUTEPATYPY
(U3NYECKOT0 CoepKaHus, CIIPaBOUYHbIE MaTepUalbl, pecypchl cetu MHTepHeT, BlaaeTh
npuéMaMu KOHCIIEKTUPOBAHMUSA TEKCTa, INpeoOpa3zoBaHus HMH(OpMANMM M3 OJHOMH
3HAKOBOW CHUCTEMBI B JAPYTYIO;
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® C03/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
WMCTOYHUKOB MH(POpPMALUU (PU3MUECKOTO COJEPKAHHS, B TOM YUCIIE MyOIUYHO JIeNaTh
KpaTKue COOOIICHUS O pe3yIbTaTax MPOCKTOB WM y4eOHBIX UCCIEIOBAaHUM, IPH ITOM
IrpaMOTHO HWCHOJB30BAaTh HW3YYCHHBIM TOHATHHHBIA amnmapar Kypca (HU3UKH,
COIPOBOK/ATh BHICTYIUICHHUE [TPE3EHTAIIUEH;

® TIpU BBHINIOJHEHUHU YYEOHBIX MPOEKTOB M MCCICJOBAHUHN pacHpeaessTh 0OSI3aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTAaBJICHHBIMU 33aJjauaMH, CIEIUTh 32 BHIIIOJHEHUEM IUIaHA
NEUCTBUM, aJeKBAaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JIE€ATEIBHOCTh T'PYIIIbI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMOJIEMCTBUE, YUUTHIBAsi MHEHHE OKPYKAIOIIHX.

K koHy oOyueHus B 8 kijacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUIUXCS YMEHHI:

® CIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYIN, TEIUIOBOE JBH)KEHHE aTOMOB M
MOJIEKYJ, arperaTHbleé COCTOSIHMSI BEIIECTBA, KPUCTAIMYECKHE U aMOpQHBIE Tena,
HACBIILEHHBIA ¥ HEHACBIIEHHBIN Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOU JABUTATENb, SJIEMEHTAPHBIN JIEKTPUUYECKUUN 3apsijl, JIEKTPUUECKOE
T10JI€, MPOBOJHUKY U TUAIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUNA TOK, MAarHUTHOE TIOJIE;

e pasnuuyarh SBJICHUS (TEIUIOBOE pAacIIMpeHHe M CXaThe, TeIulornepenaya, TErjIoBOe
paBHOBECHE, CMayMBaHHe, KaNMWULSIpHbIE SBIEHUS, HCIAapeHue, KOHACHCalus,
IJIaBJICHUE, KpHCTaJUTN3alus (oTBepIeBaHue), KHUIIEHUE, Teroneperaya
(TerIonpoBOIHOCTh, KOHBEKILIMS, HW3IY4YEHHUE), SJEKTpU3alus Tej, B3auMOJeiCTBHE
3apsA0B, JEUCTBHS DJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MAarHWTOB, JE€HCTBHE MAarHUTHOIO TOJSA HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAas
WHIYKIHS) 10 ONHCAaHMIO MX XapaKTepHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

® pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (GU3UYECKUX SBJICHUN B OKPY)KAIOIIEM MUDE, B
TOM uucie (QU3NYECKHE SBJICHHA B MPHUPOJAE: TOBEPXHOCTHOE HATSDKEHUE U
KalWUIAPHbIE SIBICHUS B MPUPOJE, KPUCTALIBI B Ipupoae, uznydeHue CoiHna,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNIEKTPUYECKHE SABJICHUS B aTMOCHEpe, AIEKTPUUECTBO KHUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3emutd, apeid MmoJirocoB, pojb MarHUTHOTO MOJIS Ui KU3HU Ha 3emiie, MOJIsIpHOe
CUSHHE, IPU O5TOM TMEpPEeBOAMTH MPAKTHUYECKYI 3ajJadyy B Y4eOHYIO, BBIJICISTH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3NYECKHUX SBIICHUII;

® OIMCHIBATh U3yYEHHBIE CBOICTBA TEN U (PU3UUECKUE SBICHUS, UCIOJB3YS (prU3nuecKue
BEITMYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPrus, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh ~ BELIECTBA, yJElbHAas TEIUIOTAa IUIaBJICHUS, YJAEJIbHas TeIoTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpPaHUsSl TOIUIMBA, KOA((UIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MalllUHBI, OTHOCUTENIbHAS BIIA)KHOCTh BO3/lyXa, JJIEKTPUUYECKUM
3apsiji, CUJIa TOKa, 3JIEKTPUYECKOE HANPSIKEHUE, COPOTUBIICHUE IPOBOAHUKA, YACIBHOE
COMPOTHBIIEHUE BEUIECTBA, padOTa U MOIIHOCTH 3JIEKTPHUUECKOTO TOKa), IPU OMUCAHUH
MPABUIIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMBIX BEIWYHMH, 0003HAUCHUS U
eIMHUIBl  (U3NYECKUX BEIMYUH, HAXOAUTh (OPMyYIbl, CBS3bIBAIOIIME JIAHHYIO
(GU3NYECKyl0 BEJIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTHh I'padUKd H3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapakTepu3oBaTb CBOMCTBAa Ted, (PU3MUECKHE SIBIEHUS M IPOLECCHl, HCHOJIb3YA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOpUU CTPOEHHUS BEIIECTBA,
MPUHLUI CYNEPIIO3ULIMY MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija,
3akoH OMa JuIs yuacTKa LienH, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHeHUs S3HEPTUH, TIPU
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9TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3aIHMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSICHATH (PU3MUYECKHE TPOLECCHl W CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTYyaI1i IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATH
IIPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE M3 |—2 JOTMYECKHUX IIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3MUYECKUX SBICHUN, (PU3NIECKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEN;

pemate pacy€THble 3agaud B 2—3 JEHCTBUS, HUCHOJB3yd 3aKOHbI U  (POPMYIIbI,
CBS3BIBAOIIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3allUChIBaTh
KpaTKO€ YCIIOBHE, BBISBIIATH HEAOCTAaTOK JAHHBIX I PELIEHUs 3ajaud, BbIOUpaTh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHNs], IPOBOIUThH pacu€Thl U CPAaBHUBATH
MOJIyY€HHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh IPo0JIEMbI, KOTOPbIE MOXKHO PELINTh IPU OMOIIU (PU3UUECKUX METOIOB,
HCIIOJIb3YSl ONHMCAHHUE WCCIEIOBAaHMS, BBIJENIATh IPOBEPSEMOE MPEANOI0KEHHE,
OIICHUBATh MPaBUJILHOCTH MOPSI/IKA IPOBEIECHUS UCCIIEIOBAHMSI, IEJIaTh BBIBOJIBI;
MIPOBOJUTH OMBITHI M0 HAOIIOACHUIO (PU3MUYECKUX SBICHUHN WM (U3MUECKUX CBOICTB
Ten (KamwuIApHbIE SIBICHHS, 3aBUCUMOCTb JaBJIEHUS BO3JAyXa OT ero o0ObéMma,
TEMIEPATYPhl, CKOPOCTH MPOIIEcca OCTHIBAHUS M HATPEBaHUs IIPU U3JIyUYEHUU OT I[BETa
M3JIyJaromie  (MOTJIONIAOIIe) TOBEPXHOCTH, CKOPOCTh HWCIAPEHUsS BOJBI  OT
TEMIEPATypbl JKUJIKOCTH U IUIOMIAgd €€ TMOBEPXHOCTH, DJIEKTpHU3alus Tel W
B3aUMO/ICHCTBUE DJIEKTPUUYECKUX 3apsi0B, B3aUMOJEHCTBHE MOCTOSHHBIX MAarHHTOB,
BU3YaJIM3al1sl MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB, €HCTBHSI MATHUTHOTO TOJIS
Ha TPOBOJHMK C TOKOM, CBOMCTBAa JIEKTPOMAarHuTa, CBOICTBA 3IIEKTPOABHraTEls
MOCTOSTHHOTO TOKa): (OpMYJIHpPOBATh MPOBEPSEMBbIE TPEAINOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO  00OpYHOBaHMs, OINUCBIBaTH XOJ OMNbITa MU
(GopMynHUpOBaTh BBIBOABI;

BBITOJIHATE MPsAMBbIE U3MEPEHHsI TeMIIepaTypbl, OTHOCUTEIIHOW BIaKHOCTH BO3IyXa,
CHJIBl TOKA, HANpsDKEHUS C HCIOJIb30BAHUMEM AHAJIOTOBBIX MPHOOPOB U JIATYUKOB
(GU3NYeCKUX BEIMYMH, CPABHMBATh pE3yJbTaThl M3MEPEHUH C y4ETOM 3aJaHHOU
a0COJIFOTHON MOIPEIIHOCTH;

IIPOBOJIUTH UCCIIEOBAHUE 3aBHUCUMOCTH OAHOHN (pru3MuecKol BeJWYMHBI OT JPYrou ¢
UCIOJIb30BAHUEM MPSIMbBIX M3MEPEHHH (3aBUCHUMOCTh CONPOTUBJIEHUS NPOBOJHUKA OT
€ro JJIMHbI, IUIOLIAAN MONEPEYHOr0 CEYEHUs U YJEIIBHOTO COIPOTHUBIICHHS BELECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UYIIEr0 Yepe3 MPOBOJIHUK, OT HANPSDKEHUS HA IPOBOJHUKE,
UCCIIeIOBAaHUE TIOCJIEOBATEILHOTO M MapajuIeIbHOTO COECIUHEHUN IPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEOBAaHUE, COOMpATh YCTAHOBKY U BBINOJIHATh M3MEPEHUS, Cleays
IIPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJabTaThl HOJIYYEHHONW 3aBHUCUMOCTH B BHJIE
TabaMLl U TpaduKoB, A€1aTh BBIBOBI 110 Pe3yabTaTaM HCCIIEeIOBaHUS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpEHUs (PU3MUECKUX BeNUYHMH (yAelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTHUBIIEHHE MPOBOJHUKA, Pa0OTa M MOIIHOCTb 3JEKTPHUYECKOrO TOKA):
IUTAHUPOBaTh M3MEPEHUs, COOMpaTh AKCIEPUMEHTANbHYIO YCTaHOBKY, Clexys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEJINUMHBL,

coOmoaTh MpaBWjia TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MPHUHLUIBI JAEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOW Ha WX ONUCaHHs (B TOM YHMCIE: CHCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUYETUHK DICKTPUUYECKOMH
SHEPIUH, 3IIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeNIbHBIE 3JIEKTPOIPHOOPHI
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(mpuMepsI), SIEKTPUYECKHUE MPEIOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKA), HCIIOJIb3ySd 3HAaHUS O CBOWCTBaX (DU3MUECKUX SIBICHUNA U
HE00X0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M W3MEPUTENBHBIC NPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHET'O CTOpPaHUs, JIEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUYECKHUX IIETeH C MOCIeNOBATEIbHBIM U HapallIebHBIM COEINHEHHEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PUBOAWTH TpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O MpHUMEpax) MPAKTHYECKOTO
WCTIONb30BaHUsl (U3UUECKUX 3HAHUH B TOBCEAHEBHOW KHU3HH Uil OOECIICYECHUs
0€30MacHOCTH TpHU OOpalleHuH ¢ HOpuOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHS 3/I0pPOBbsI M COOJIONEHUS HOPM OKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollen cpene;

®  OCYIIECTBIISITh OMCK HH(OpMaIy (HU3NIECKOTO coiepkanust B IHTepHeTe, Ha OCHOBE
UMEIOINXCA 3HAaHUM W TyTEM CpaBHEHHs JOTOJHHUTEIBHBIX MCTOYHUKOB BBHIJIENATH
MHPOPMAIIHIO, KOTOPAS SBISIETCS] IPOTHBOPEYUBON MITH MOXKET OBITH HEJIOCTOBEPHOM;

® WCIOJB30BATH MPH BBHIOJHEHUN YUEOHBIX 3a/IlaHU HAYYHO--TIOMYISIPHYIO TUTEPATypy
(GU3NIECKOTO COIepIKaHus, CIIPaBOYHbIC MaTEPHAIbI, pecypchl cetn MHTepHeT, BajieTh
npuéMaMi KOHCIIEKTUPOBAHHUS TEKCTa, INpeoOpazoBaHus HHOpMANMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHbIE NHCbMEHHbIE M KpaTKUE YCTHBIE COOOIeHHus, 00o0Ias
MHPOPMAIMIO U3 HECKOJBKUX MCTOYHHMKOB (DU3MUYECKOTO COJEpXKAaHUS, B TOM YHCIIE
nyOJIMYHO  NPEACTAaBIATH  PE3YNbTaThl  MPOCKTHOM WM  HMCCIEIOBATEIbCKOM
JEATeNbHOCTH, P 3TOM IPaMOTHO HCIOJIB30BaTh W3yYEHHBIN MOHATHHHBIN ammapaT
Kypca (PU3UKH, COMTPOBOXKIATh BBICTYIIJICHNE ITPE3CHTALINCH;

® TpU BHINOJHEHUH YYEOHBIX TNPOEKTOB M HCCIECIOBAHUH (HU3MUECKUX MPOIECCOB
pacnpenenaTs OOS3aHHOCTH B I'PYyINIE B COOTBETCTBHM C IOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTHh 32 BBINOJHEHHEM IUIaHA JCHCTBUA M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIAA B  JEATCNBHOCTb  TPYNIbI, BBICTPAHBATh
KOMMYHUKAaTHBHOE B3aUMOICHCTBHE, IPOSIBIISS TOTOBHOCTH pa3penarb KOH(IUKTHL.

K xoHniy oOydyeHus B 9 Kjacce mpeaMETHBIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI

oTpaxaTh c(QOPMHPOBAHHOCTH Y 0OYUAIOIIUXCS YMEHUI:

® JCIIOJB30BAaTh IOHATHS: CHCTEMa OTCY€Ta, MarTepuaybHas TOYKa, TPACKTOpPH,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBIDKEHUs, Aedopmanus (ynpyras, iacTHYecKas),
TpeHHEe, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEpPerpy3Kd, LEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPIOTO Tela, PaBHOBECHE,
MEXaHW4YeCKue KojieOaHWs W  BOJIHBIL, 3BYK, MWHQpPa3ByK U  YIbTPa3BYK,
ANIEKTPOMArHUTHBIE BOJIHBI, IIKajJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTH M
IaTbHO30PKOCTh, CHEKTPHI HCIyCKaHWs W TOTJOIIeHHs, anbga-, O0eTa- W ramma-
U3TYy4YEHUs1, U30TOIIbI, i/IepHasi SHEPreTHKa;

® pa3nuyaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE IMpPSIMOJIMHEIIHOe IBU)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHUE, CBOOOIHOE Na/IeHHE TeJl, PABHOMEPHOE
JBIDKEHUE IO OKPY)KHOCTH, B3aMMOJEHCTBUE Tell, pEeakTHUBHOE JIBU)KEHUE,
KosiebaTenbHOE JIBUKEHUE (3aTyXamollue M BBIHYKICHHBIE KoJeOaHUs), pPE30HAHC,
BOJIHOBOE [JBIJKEHHE, OTpaXCHHE 3BYyKa, NPSMOJIMHEHHOE pacmpocTpaHeHue,
OTpa’KE€HHE U MPEJOMJICHUE CBETa, MOJTHOE BHYTPEHHEE OTPAaXKEHUE CBETA, Pa3JIoKEeHHE
0eroro cpera B CHEKTP M CIIOKEHHE CIEKTPAJbHBIX I[BETOB, JUCIEPCHs CBETA,
€CTECTBEHHAs paIn0aKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPA U3JIyYeHHUS) 110
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OTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢bu3nveckoe siBICHHE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (DU3NYECKUX SBICHUN B OKpYXaroleM Mupe (B
TOM 4uclie (pU3NYecKHe SIBICHUS B MPUPOE: MPHINBBI U OTJIMBBI, IBH)KCHUE TUIAHET
ConHeuHOM cucTeMbl, peaKTUBHOE JIBUYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHYECKHE BOJHBI, IYHaMM, 5XO, IBETa TeJ,
ONTUYECKUE  SBJIEHUS B  IpUpOJE, OWOJIOTUYECKOE  JEHUCTBHE  BHUAMMOTO,
yIBTPAQHOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyUYCHUW, CCTECTBEHHBIM PaJHOaKTUBHBIN
(OH, KOCMHYECKHE Jy4d, pAJMOAKTHBHOE W3ITY4YEHHE NPUPOTHBIX MHHEPAJIOB,
NecTBHE paJIMOAaKTUBHBIX M3IY4€HUN HA OpPraHu3M 4YeloBeKa), IPU ITOM NEPEBOJAUTH
MPaKTUYECKYI0 33/1adyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MpPU3HAKH)
(u3nuecKux SBJICHUM;

OTMCHIBAaTh U3YUYECHHbIE CBOWCTBA TEN U (PU3NUYECKUE SIBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSAsI U MIHOBEHHAsi CKOPOCTh Teja MpU HEPaBHOMEPHOM JBHKEHUH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIiioBas CKOPOCTh, CHJIa TPEHUs, CUjla YIPYTrocCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MaJeHMsI, BEC Tela, UMITYJIbC Tela, UMITYIbC
CHJIbI, MEXaHH4YecKas paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS YHEPIHsl TeJa, MOJHITOrO
HaJl MOBEPXHOCTHIO 3€MJIU, IOTEHLUATIbHASI SHEPTHS CKATOU MPYKUHBI, KWHETUYECKas
SHEprus, MojaHas MeXaHUuecKas dHeprus, NepUoa U 4acToTa KoJieOaHU, JJIMHA BOJIHBL,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEIOMIICHUS CPEbI),
MIpY OMHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCIOJIB3YEMbIX BEJTUYMH,
0003Ha4YeHHs] U €IUHULBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIbI, CBSI3bIBAIOIIHE
JaHHYIO GU3NYECKYIO0 BETUUYHUHY C IPYTUMH BETMYMHAMHU, CTPOUTH I'pauKHU U3Y4E€HHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONIb3Ys 3aKOH
COXpAHEHUsl HHEPrUH, 3aKOH BCEMHPHOTO TIATOTEHWS, NMPUHLHUI CYNEPHO3ULMH CHUJI,
MIPUHLIKAII OTHOCUTENBHOCTH ["anunes, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHbl OTP@XEHUS M TNPEJOMJIEHUS CBETA, 3aKOHbl COXpPAHEHHUs 3aps0BOr0 U
MaccOBOTO YHCEJ MPH SACPHBIX PEaKIUsiX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIllMChIBATh €r0 MATEMAaTHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3MUECKHE MPOIeCChl U CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallUl  MPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATh  [PUYUMHHO--
CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOPOi Ha 2—
3 WU3y4eHHBIX CBOMCTBA (UIUYECKHX SBICHUH, (UINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a1a4u (OMUpAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIOTIb3Ys
3aKOHBI M (OpPMYIbI, CBs3bIBaOlIME (U3NYECKHE BEIWYUHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3aJaud 3allUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATh HEJOCTAIOIINE WIIU
M30BITOYHBIC JAaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOIUMBIC IS PELICHHUS,
MPOBOJUTHh Pacy€Tbl M OLEHUBAThb PEATUCTUYHOCTHh IOJYYEHHOTO 3HAUYCHUS
(bu3nuecKoil BENUYNHBL;

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXKHO PELIUTh MPU NOMOIIHU (PU3UYECKUX METO/IOB,
HCIIOJIb3YSl ONMCAHHUE HCCIEIOBAaHUS, BBIIEIATH IPOBEPSIEMOE IPEIIOJIOKEHUE,
OLIEHUBATh MPABUILHOCTh TOPAJIKA NPOBEIEHUS HCCIEIOBaHUsA, JENaTh BBIBOJIBI,
HMHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTIBITOB;

MIPOBOJUTH OMBITHI M0 HAOMIOACHUIO QU3UUYECKUX SBICHHNA WU (DU3MUECKUX CBOWCTB
TeN (M3ydyeHue BTOpOro 3akoHa HproTOHA, 3ak0OHA COXpaHEHMs SHEPIUuH, 3aBUCUMOCTD
nepro/ia KoeOaHuii MPY>KHHHOTO MasgTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
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HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJIBIX KOJIeOaHU, MPSIMOIUHEWHOE pacIpOCTPaHEHHUE
CBETa, pa3lioxKeHue OeI0To CBETa B CIIEKTP, U3yUEHUE CBOMCTB N300paKEHHS B IIJIOCKOM
3epKajie M CBOMCTB HM300paKCHHWsI NpeaMeTa B coOuparolieid JIuH3e, HaOIIoJeHHe
CIUIOIIHBIX ¥ JIMHEHYaThIX CIEKTPOB M3JIYYEHHs): CaMOCTOSITENBHO COOHMpaTh
YCTAaHOBKY U3 HM30BITOYHOrO Habopa 0OOPYIOBaHUS, OMUCHIBATH XOJ OMbITA WU €r0
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIHI;

MPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUIO MPSIMBIX W3MEPEHUH, OMpEAeNsisi CpelaHee
3HaYCHWE H3MepseMOl BeNWYHHBI ((OKYCHOE pAacCTOSHHUE COOMpAaromel JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOCO0a M3MEpPEHUs (M3MEPUTEIIBHOTO TPHOOpa);

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PH3MUECKMX BEIMYMH C HCIIOJE30BAaHHEM
MPSIMBIX H3MEPEHHH (3aBHCUMOCTD ITYTH OT BPEMEHH IIPY paBHOYCKOPEHHOM JIBH)KEHUHT
0e3 HauyaJbHOW CKOPOCTH, TIEPHOJIa KOJI€OAaHWN MaTeMaTUYECKOTO MasiTHUKA OT JJIUHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAKEHHSI CBETa OT yIJia MaJeHHs U yria MpeToMIICHHS OT
yria TMajieHus1): TUIAHUPOBATh WCCIIEOBAHHE, CAMOCTOSITENILHO COOMpPATh YCTaHOBKY,
(GUKCHPOBATh PE3YJABTATHI IMOJYYCHHON 3aBHCUMOCTH (DM3WYECKUX BEIMYHH B BHJIE
TaOJHII ¥ TPAQHKOB, IETaTh BBIBOBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIMYMH (CpemHssT CKOPOCTh H
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHUE CBOOOJIHOTO TaCHUS,
XKECTKOCTh NPYKUHBI, KOAP(UIMEHT TPEHUs CKOJIbKEHUS, MEeXaHHueckas paboTa u
MOIITHOCTh, 9aCTOTA ¥ IEPUO/] KOJICOaHU I MaTEMaTHUECKOTO ¥ TIPYKIHHHOTO MasiTHUKOB,
ONTHUYECKas Ccuia coOuparomiel JUH3bI, paJAuOaKTUBHBIN (OH): IUIaHUPOBATH
U3MepeHusi, coOupaTrh S3KCIEPUMEHTAIbHYIO YCTaHOBKY M BBINOJHATh H3MEPEHHUS,
clenys IpeyIoKEHHOM MHCTPYKIIMH, BBIYUCISATH 3HaUCHHE BEJIMYMUHBI U aHAJIM3UPOBATh
MOJIy4YE€HHBIE PE3YJIbTaThl C Y4ETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOmoaTh TpaBWiIa TEXHUKH OE30MaCHOCTH TMpu pabore ¢ JabopaTOPHBIM
000pyIOBaHNEM;

pa3nuyaTth OCHOBHBIE NPU3HAKKM M3YYEHHBIX (M3MUECKUX MOJeNel: MaTephalibHas
TOYKa, a0COJIOTHO TBEPIIOE TENO, TOYEUHBIM MCTOUHUK CBETa, Jy4, TOHKas JIMH3A,
IJIaHeTapHask MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C ONMOPOM HA UX ONMHUCAHUS (B TOM YHCIE: COHUAOMETP, TATUUKH MOJOKEHUS,
PacCTOSIHUA U YCKOPEHHUsI, paKeTa, 9X0JI0T, OUKH, IEPUCKOT, (PoToarnmapar, OnTUYECKUE
CBETOBO/JIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIoNb3ys 3HAHUS O
CBOMCTBaxX (PM3NUYECKUX ABJICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKH M3yYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX IMPOLIECCOB IMPH PEIICHUU Yy4eOHO--
MPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJISl MOCTPOCHUSI U300paKEHUN B IIOCKOM
3epKaje U coouparouieil InH3e;

MPUBOJUTh TpUMEPbl (HaXOAUTh UWHGOPMALMIO O MpUMEpPax) MPAKTHIECKOTO
UCIOJb30BaHUs (U3UYECKUX 3HAHUI B MOBCEAHEBHOM XHU3HH Ui oOecredyeHus
0€30IacCHOCTH MNpH OOpalleHuu ¢ NpubopaMH M TEXHUYECKHMHU YCTPOHCTBaMH,
COXpaHEHMs 3/I0pOBbsI M COOJIONEHUS HOPM OKOJIOTHYECKOTO TIIOBEIECHUS B
OKpYyKarollen cpene;

OCYILIECTBIIATh MOMCK HHpopMauuu (usnyeckoro coxaepkanuss B IHTepHere,
CaMOCTOATENILHO (OPMYIUPYS TMOUCKOBBIM 3alpoc, HaXOIUTh MYTH ONpeAeTeHUs
JOCTOBEPHOCTH TOJy4YeHHOH MH(QOpMAlMM Ha OCHOBE MMEIOIIMXCS 3HAHUM |
JOTIOJTHUTEIbHBIX UCTOYHUKOB,;
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WCIOJIb30BATh MPH BBITOJHEHUH YUYEOHBIX 33/IaHUI HAYYHO--TIONMYIAPHYIO JINTEPATyPy
(U3NIECKOTO COEpIKaHus, CIIPAaBOYHbIE MaTEpUaIIbI, pecypchl cetu MHTepHeT, BlaeTh
npuéMaMi KOHCIIEKTUPOBAHHUSA TEKCTa, INpeoOpa3zoBaHus HH(OpMAMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B APYIYIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHUS HA OCHOBE MH(POPMAIUU U3
HECKOJIbKUX HCTOYHHUKOB (PU3MUECKOTO COJCpIKAHUSA, IYyOIMYHO TPEACTaBIATH
pe3ynbTaThl IPOCKTHOM MIIM HCCIENOBATEIBCKON JEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
HCII0JIb30BAaTh W3YYEHHbIN MNOHATHWHBIN anmapaT H3y4yaeMmMoro pasjena (QU3MKU U
COINIPOBOKJATh BBICTYIUIEHUE MpPE3eHTAled C Y4€TOM OCOOEHHOCTEH ayquTOpHUU
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
n/n NMPorpaMmbI Bcero KO; TPOJLHbIC HpﬁaKanecKne o0pa3oBarTe/ibHbIE
padoTsl padoThI pecype
Paszpnen 1. ®usuka u e€ posib B NO3HAHUM OKPYKAIOLEro MUpa
11 o 5 bu6moreka [IOK
' H3HKa = Hayka o HpUpOZe https://m.eds00.ru/7f416194
bu6moreka [IOK
12 DH3MUCCKHC BOTHUHMHbI 2 1 https://m.edsoo.ru/7f416194
13 E N 5 1 bu6mmoreka [IOK
. CTECTBEHHOHAYUYHBIN METO]T IO3HAHMS https://m.eds00.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHavajibHbIe CBeIEHUS 0 CTPOEHUH BelllecTBA
21 C 1 bu6mmoreka [JOK
' Tpoeue setectsa https://m.edsoo0.ru/7f416194
29 JBryKeHre 1 B3aMMOICMCTBUE YaCTHI] 5 1 bu6mmoreka [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hitps://m.eds00.ru/7fA16194
Hroro no pazneny 5
Pasnen 3. /IBu:keHne U B3anMo/IelicTBHE TeJ
bu6mmoreka [JOK
31 MexaHHHeckoe ABHkKeHHe 3 https://m.edsoo0.ru/7f416194
3.9 1 4 1 bubmuoreka [JOK
' HEpIHA, Macea, TIOTHOCTE https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
3.3 Crna. Bret cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, KUAKOCTEN U ra3oB
41 Hasnenue. [lepenada naBieHus TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUIKOCTIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2 Jlasienne xukoctn > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 ATmoChEpHOE aBIICHHC 6 https://m.edso00.ru/7f416194
44 JlericTBre KUIKOCTH U ra3a Ha 7 3 bubmuorexa [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5. PaGora u MOIIHOCTDH. DHEpPrust
bu6mmoreka [JOK
51 Pabota n momHocTs 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 HpocThie mexanusmb! 5 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
5.3 Mexanueckas sueprus 4 1 https://m.eds00.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12
I[TPOT'PAMME
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8 KUIIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3/ie/1i0B U TEM (uudposbie)
B NMPorpaMmbI Bcero KO; Tpoakubie | Ip 6aKanec1cne o0pa3oBaTe/ibHbIE
padoTsl padoThI pecypebi
Paznen 1. TennoBble ABJ1eHUA
. bu6mmnoreka IIOK
1.1 CrpoeHue 1 CBOWCTBA BEIIECTBA 7 https://m.edso0.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennospie mponeccet 21 1 5 https://m.edsoL(I).ru/7f418lce
Hroro mo pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apsiKEHHbIE 7 1 bubnuorexa [JOK
' TeJIa U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIHM IEKTPUICCKUN TOK 20 1 7 ﬁggg?;;;?éz OL(I)O“I;H 1181 ce
bu6mmoreka [JOK
2.3 MarHuTHbie sBIICHIS 6 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 DIIEKTPOMATHHTHAs HEATY KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME
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9 KJIACC
KosmyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m T —— Beero KO;!TpOJIbeIe Hpﬁax’mqeckne 0GpazoBaTEIbHbIE
padoThI padoThI pecype
Pa3nea 1. Mexanuveckue siBJeHHUS
11 MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 10 1 bubmmoreka [IOK
' OTIMCaHUSI https://m.edsoo.ru/7f41a4a6
. bubmmorexa [IOK
12 Bsaumopefictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHEI coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanuveckue KoJie0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexanunueckue KojaebaHus 7 3 https://m.eds0o.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 hitps://m.eds00.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjieKTpOMAarHuTHOE MOJI€e M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 5 bubnunoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHUS
4.1 3aKOHBI paCIIPOCTPAHEHNUs CBETA 6 2 Bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bub OK
4.2 JIMH3BI ¥ ONITUYECKHE TIPUOOPHI 6 3 htilpglflcr);eeléig ru/7f41ada6
4.3 Paznioxxenne 6eoro cBeTa B CIICKTP 3 2 Egggﬁcrﬁzzig)?lﬁ? 413426
Hroro no pazneny 15
Pasznen 5. KBanToBble siBjIeHUsI
51 Hcnyckanue u moTJIoneHne CBETa aTOMOM 4 1 Eggg%%iﬁig?li? f41a4a6
bu6moreka [IOK
5.2 Crpoenue aTomHOro si1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FLACPHEIC peaKiiiH ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nen 6. IloBTOpUTEILHO0-0000 AU MOTYJIH
6.1 [ToBTOpEeHUE 1 0000IIIEHNE CONEPIKAHMS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97
[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA
®usuka. 7 knacc. Yue6Huk (aBTop A. B. Ilepbimkun).
®usuka. 8 knacc. Yuebnuk (aBtop A. B. Ilepblkun).
®usuka. 9 knacc. YuebHuk (aBropsl A. B. Ileppikun, E. M. I'yTHHK).

METOIAUYECKUE MATEPHUAJIBI J1JIS1 YYUTEJA
YMK «®u3uka. 7 kaace»
®usuka. 7 knacc. YuebHuk (aBrop A. B. Ilepbimkun).
®usuka. Pabouas terpanp. 7 kinacc (aBropsl T. A. Xannanoa, H. K. Xannanos). ®u3uxka.
®dwusuka. Meronnueckoe mocobue. 7 kinacc (aBropsl E. M. I'yrauk, E. B. PribakoBa).
@usuka. Tectsl. 7 knacc (aBropsl H. K. Xannanos, T. A. XanHaHoBa).
Owusuka. J{umaktudeckue matepuansl. 7 kmace (aBTopsl A. E. Mapown, E. A. Mapon).
®wusuka. COopHHK BOpocoB u 3amad. /—9 kmaccsl (aBTopsl A. E. Mapow, C. B. ITo3oiickwuii,
E. A. Mapon).
DJEeKTPOHHOE MPUIIOKEHNE K YUCOHUKY.
YMK «®u3uka. 8 kiace»
®dusuka. 8 knacc. Yuebnuk (aBrop A. B. [lepbimkun).
®wuszuka. Metognueckoe mocodue. 8 kmacc (aBropsl E. M. I'yrauk, E. B. PribakoBa, E. B.
laponuHa).
®wusuka. Tectsl. 8 kinace (aBTopsl H. K. Xannanos, T. A. XanHaHOBA).
Odwusuka. [{umaktudeckue matepuansl. § kimace (aBTopsl A. E. Mapomn, E. A. Mapon).
®wusuka. COopHHK BOIpocoB 1 3amad. /—9 kmaccsl (aBTopsl A. E. Mapow, C. B. ITo3oiickwuii,
E. A. Mapon).
DJEeKTPOHHOE MPUIIOKEHUE K YUCOHUKY.
YMK «®u3uka. 9 kiace»
®dwusuka. 9 ximacc. Yueonuk (aBTopsl A. B. Ilepbimkun, E. M. ['yTHUK).
®wusuka. Tematnueckoe mianupoBanue. 9 xinace (arop E. M. ['yTHUK).
®dwusuka. Tectsl. 9 kimacc (aBropel H. K. Xannanos, T. A. XanHaHosa).
Ousuka. /umaktnueckue matepuansl. 9 kmacce (aBropel A. E. Mapon, E. A. Mapon).
®wusuka. COOpHHUK BOIpocoB u 3amad. 7—9 kiaccsl (aBTopsl A. E. Mapown, C. B. Ilo3oiickwid,
E. A. Mapon).
DJEeKTPOHHOE MPUIIOKEHUE K YUCOHUKY.
DJ1eKTPOHHBbIE YUYeOHbIe H3IaHUS:
®dwusuka. bubamoreka HarasAHBIX mocoouit. 7—11 kiraccel (mox penakmnueii H. K. Xannanosa).
JlaGoparopHble paboThl 10 (husuke. 7 Kinace (BUpTyasbHas Gusnueckas 1adopaTropust).
JlabopaTopHbIe paboThI 110 Pu3nKe. 8 Kinace (BUpTyasibHas pu3nyecKas 1adopaTropus).
JlaGopaTopHbIe paboThI 0 Pu3nke. 9 Kinacc (BUpTyasibHas puzndecKas 1adbopaTopus).
CHHCOK HarJISIAHBIX IOCOOMIi:
TaGmuie! 001IeT0 HA3HAYCHUS M TEMATHYECKUE TAOHIIbI
Cnmcoxk JuTepaTypbl
1. Mepeiukun A.B. COopHuk 3amau no ¢usuke s 7-9 kimaccoB 001meo0pa3oBaTeIbHbBIX
ko /A.B.Ilepbrmkun; coct.I.A.JIoHnoBa.-7-y u3a.,u gomn.- M. N3narenberBo «Ok3aMeny, 2023.-
271.
2. Jlykammk B.M. COopHuk 3amay mo ¢usuke mis 7-9 kiaccoB 00meo0pa3oBaTeIbHBIX
yupexxaennit / B.W. Jlykamuk, E.B. IBanoBa. — M.: [IpocBemenue, 2010. — 224 c.
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3. E.A. Mapon OmnopHble KOHCIIEKTBI U pa3HoypoBHeBbie 3amanust /| E.A. Mapon — CaHkr-
[TerepOypr, 2012. — 88c.

4. Kabapmun O.0. KoHTponbHblE M MpoOBepouYHbIE paboThl 1o ¢usuke.7-11  kmacc.:
Meroa.nmocobue / O.®. Kabapaun, C.1. Kabapauua, B.A. Oprnos. — M.: [Ipoda, 2000. — 192c.

5. Kabapmaun O.®., Opnos B.A. /0.®. Kabapaun, B.A. Opnos. - DxcriepuMeHTalbHbIE 3aJaHUs
o pusuke. 9-11 xmaccel. — M.: BepOym, 2001. — 208c.

6. Jlykamuk B. M. COOpHUK HMIKOJIBHBIX OMMMIHUAIHBIX 3a1a4 1o ¢usuke / B. U. JIykamuk, E. B.
NBanosa. — M.: [Ipocemienue, 2007.

7. Pa3HOYpOBHEBBIE CAMOCTOSATENBHBIE U KOHTPOJIbHbBIE paboThl. Pusnka-7. Kupuk JI.A. -5-e uzn.,
nepepabd.-M.: MJIEKCA, 2009

8. Co6opuuk 3amay mo ¢usuke 7-9xin. A.B. Ilepeimkun; coct. H.B.®unonosuu.-M.: ACT:
Actpens; Bmagumup BKT, 2011

9. Jlanre B.H. DkcnepumenTanpHble Gpuznueckue 3amaun Ha cmekanky / B.H. Jlanre - M.: Hayka,
1979. — 125c.

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HasBanue caiita DIIEKTPOHHBIN aapec
1 Komnekmus LIOP http://school-collection.edu.ru
2 Komnekmus «EcTecTBeHHOHAayYHBIE http://experiment.edu.ru

AKCHEPUMEHTHI»: GU3MKa

3 Mup Gu3uKu: GU3NIECKUI IKCIICPUMEHT http://demo.home.nov.ru

4 Cepsep kxadeapsl obmieit ¢usuku ¢duzdaka | http://genphys.phys.msu.ru
MI'Y: (busngeckuii MPaKTUKYM u
JEMOHCTPAIH

5 YPpoKH 10 MOJIEKYISPHON (PH3HKe http://marklv.narod.ru/mkt

6 dusnKa B aHUMaIUsIX http://physics.nad.ru

7 HuTepHeT ypoku http://www.interneturok.ru/distancionno

8 dusnKa B OTKPHITOM KOJLICHKE http://www.physics.ru

9 Tazera «®uzukay U3narenbckoro qoma http://fiz.1september.ru
«ITepBoe ceHTOPs»

10  |Kommexiust «EcrectBenno-nayunsie |http://experiment.edu.ru

OKCIICPUMCHTBI»: (1)I/ISI/IKa

11 3aouHas Gpu3MKO-TexHUYecKas mikoia mpu | http://www.school.mipt.ru
MOTU
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