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HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ysbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYYaloOlUUMXCSd W OpraHu3alMi0 HM3y4YeHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3nKa SBISETCS CUCTEMOOOPA3YIOIIMM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHHUI O MUE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K HaykKe Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaAMOTHOCTb!
® Hay4HO OOBSCHSTH SIBICHUS;
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAYUYHBIE JOKA3aTENIbCTBA IS
MIOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHus: (QU3MKUM HA YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yroOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJeHHs oOOydaloluxcs K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHMM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha u3ydenue ¢usuku (6a30Bbli ypOBEHB) Ha yPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4YUTEIb JIeJaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL W3mepenue ¢usznueckux BenuuuH. Du3nueckue MpudOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cUCTeMa €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH HM3Yy4aloT NMpuponay. EcTecTBeHHOHAy4 HBI
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe TUIoTe3, O0O0bsAcHeHue HalOmogaemMoro sipineHus. OmnucaHue
bu3NYECKUX SBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MabIX TEl.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TEMIIEPATYPHI.

ok e

6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypOH.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTa/TMYeCKnX) Teld. B3anuMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmamuu) mpy>XKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
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JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KHUIKOCTH OT
ryOunbl.  I'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lmaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.
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6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O00BEMa MOTPYKEHHOM dYacTH Tela |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcnoBue miaBaHMs TeJ: IUIAaBaHWE WJIM TOTPYKEHHE TelI B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYXEHHON B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, TMOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI, JACHCTBYIOLIEH Ha TEIo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUIKOCTh YacTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYUPOBAaHUE JIOAKH U OIpeaencHue eé
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.

Mexannueckast pabora. MOIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBeCHUs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W nNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/1a MEXaHUUYECKON SHEPTUHU B APYTOM. 3aKOH COXPAaHEHUS DHEPTHH B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopmnwvie padbomot u onvimol.

1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenne KIIJ] HakTOHHOHN TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEpIrUu.

8 KUIACC

Pa3znea 6. TenyioBbIe SIBJIEHHU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHHS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMNbITb, NOATBEPKIAIOINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanWUIApHbIE siBleHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Buytpennsist sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH »SHEpruu: Terionepenada u
COBepH_IeHI/Ie paGOTBI. BI/II[I:I Termonepenaqnz TCHHOHPOBOIIHOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.

KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE



paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3zoBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mnapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATYpbl KUIEHHS OT
aTMoc(epHOro JaBIeHHUS.

BiiaxxHoCTh BO31IyXA.

OHeprus TOIIMBA. Y IeJbHas TEIUIOTa CrOPaHMsL.

[Mpunmunsr pabotel TermoBbix aurateneil KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYKaIOLEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.
Habmionenne OpoyHOBCKOTO JBMXKEHUSI.
Hab6mronenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBJICHHM.
Haburoienue TemioBoro paciupeHus Ted.
N3menenue gaBiaeHus ra3a npu U3MEHEHUN 00bEMa U HArpEeBAaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buasl Teruonepenayu.
OxJaxieHre Ipyu COBEPIIEHUH PaOOTHI.
HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.
10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
11. HaOnroneHue KUIIEHUS.

©ooNORA DR

12. HalGuroieHre IOCTOSTHCTBA TEMITePaTyPhl IIPH TIJIaBJICHUU.

13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopuwie pabomul u onvimot.

OnBITHI MO OOHAPYKEHHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSIKEHUS.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBlIeHUS BO3yXa B OaJIOHE IIMPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIEHUS BO3JIyXa OT €ro o0béMa Hu

HarpeBaHUs UM OXJIAKICHHUS.

6. ITlpoBepka THIIOTE3BI JMHEWHOHW 3aBHCHUMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HaGmronenue u3MeHEeHHs] BHYTPEHHEH SHEPrHM Tella B pe3ysbTare Tervionepenadn u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue sBJICHHS TEIDIOOOMEHA ITPH CMENTMBAHUK XOJIOJHOM U TOPSYCH BOJIBI.

agrwbd e

9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeTbiM METANIMYECKUM IIUIHHAPOM.

10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporiecca HCapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/TyXa.

13. Onpenenenuie yaenbsHON TEIUIOTHI IJIABICHUS JIbA.

Pazgen 7. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzanus Tena. J[Ba poja aleKTpuyecKuX 3apsiioB. B3anmopelicTBre 3apsKeHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT BEITUYUHBI
3apsI0B U PacCTOSTHUS MEXy TEIaMH).

OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun



AJICKTPUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoMa. IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToOKa. VMcTouHmkm
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onexkrpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ConpoTHuBIIEHHE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenpHOE U MapauieIbHOE COETMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTB 3JIEKTpUUECKOro TOKa. 3akoH Jxoyns—JIeHna. DiekTpuueckue Henu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3HEepruu B ObITy. KopoTKOe 3amMbIkaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcrena. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue  3nekTpoMarHuTHOM  uwHAyKuuu. IlpaBuno Jlenna.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUAIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BBbIi1 pazps.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 271eKTpUUECKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH COnpOTHBIIEHUM.
. BzanmopeicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHOE moJie TOKa. DJIEKTPOMArHHUT.
. JlelicTBMe€ MarHUTHOTO TOJIS1 HA IPOBOJHHUK C TOKOM.
. DNEKTPOABUTATENb IIOCTOSIHHOTO TOKA.
. UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHONW MHAYKIIHU.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HalpaBJICHNs MHIYKIIMOHHOIO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHUS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopmnwvie padbomut u onvimo.
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OnbITH IO HAOJTFOACHUIO STICKTPU3AIIUH TEJ MHAYKIIUEH U TIPU CONPUKOCHOBCHHH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO OIS HA TPOBOJAHUKU U TUIICKTPUKH.

COopka u TpoBepKa padOTHI JEKTPHUIECKOH IETH MOCTOSHHOTO TOKA.

H3mepeHue u peryIupoBaHue CHIIbI TOKA.

W3mepeHue u peryIupoBaHue HANIPSHKECHUSI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOpP, OT CONPOTHUBICHUS

pe3nCTOpa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnpIThl, JEMOHCTPUPYIONIME  3aBUCHUMOCTh  AJIEKTPHYECKOTO  CONPOTHBIICHUS
IIPOBOJTHUKA OT €0 JUTHHBI, IIOMIA I ITOIIEPEYHOr0 CCUSHHS U MaTepraa.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSOHKCHUH TPU TOCIEAOBATEILHOM COCIHMHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia I CUIIBI TOKA MPH MapauIeTIbHOM COCTUHCHUN PE3UCTOPOB.

10. OnpeneneHue pabOTHI AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHyie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HAIPSKCHHS
Ha HEW.

13. Omnpenenenne KI1J[ narpesarens.

14. VccnenoBanre MarHUTHOTO B3aMMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHne MarHMTHOTO TIOJII IOCTOSIHHBIX MArHUTOB MpPU HUX OOBCIUHECHHH H

ok wnE

pa3leleHHH.
16. UccnenoBanue neicTBUS AIEKTPUIECKOTO TOKA Ha MArHUTHYIO CTPEJIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aUMOACHUCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPABJICHUS TOKA B KaTYyIIIKE.
18. M3yuenue aeiicTBUS MArHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.
19. KoHctpyupoBaHue U U3y4eHue paboTsl JEKTPOIBUTaTENs.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.
21. OnBITEI 1O MCCIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WHIYKIMH: HCCIICIOBAHHE
U3MEHEHUI 3HaUeHUs U HalpaBJICHUs! MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIDKEHHs. PaBHOMepHOe IpsMoOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOE ABMkeHne. CBoOoaHOe nageHue. OnbIThI
lNanunes.

PaBHOMepHOE NBWXEHHE MO OKpYKHOCTH. [lepuon m wactora obOpareHus. JluaeiHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropol 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHUSI CKOJIbKEHUS, CHJIa TPEHUS
MOKOSI, IPYT'He€ BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBuxenue 1aHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
Meperpy3KHu.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

WNmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexannyeckas pabota U MomHOCTb. PaboTa cun Tskect, ynpyroctd, tpeHus. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd IMOBCPXHOCTHIO 3CMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
JHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYECKOro JIBIKEHHSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE MYTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pasHbIX TeJ OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JBUKEHHUS.

5. HaGmronenue nBuxeHUs TeIa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUYECKUX SBJICHUH, IPOUCXOIAIUX B cucTteMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U AEUCTBYIOLIEH HA HETO CUJIBI.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCa P HEYIIPYTOM B3aUMOACHCTBHH.

13. Coxpanenue UMIyJsbca Mpu abCOIOTHO YIIPYTOM B3aUMOJIEHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHneHue MexaHN4eCKOW SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopuwie pabomsl u onvimot.

1. KoHcTpyupoBaHHe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKCHMS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU MNPH PAaBHOYCKOPEHHOM [JBM)KEHHUH 0e3 HaudalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psiJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue kKodpPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS TMPH PABHOMEPHOM JIBIDKEHUHM Tejla 10

TOPU30HTAIILHON ITOBEPXHOCTH.



10. Onpenenenue pabOTHI CWJIBI YIPYTOCTH TPH TOIBEME Tpy3a C HCIOJIB30BAHHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. M3yuenue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEIL.

KonebatenbHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MEepHoJ, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHn4eckux BoJH. [IpoonbHbIe U monepeyHbie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroenue xonebanuii Tei no JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHY X /1€HHBIX KOJ€0aHUI U pe30HaHca.

PacnipocTpanenue npoAoIbHBIX U MTONEPEYHBIX BOJIH (HA MOJICIH).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycCTHYECKHIl pe3oHaHC.

Jlaﬁopamopuble pabomwl u onvimol.

1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasITHHUKA.

2. OmpezaeneHue 4acTOThI U MEPHOJa KOJIeOaHUN MPYKMHHOTO MasiTHUKA.
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3. HccnenoBaHue 3aBUCHUMOCTH IEepHOJa KOJeOaHWUH IMOJBEIICHHOTO K HHUTH TIpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHWi MpPYKUHHOTO MAasTHHKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHoOJa KOJeOaHWIl Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbITel, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTh TMEpHOJa KoNeOaHWil MpPY>XKMHHOTO
MasiTHHKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Pasjnen 10. DneKkTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa IEKTPOMATHUTHBIX BOJH.
2. BoHOBBIE CBOWCTBA CBETA.
Jlabopamopmnwvie padbomut u onvimol.
1. U3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlyueBas monenb cera. VMcrounuku cera. lIpsMonuHeliHoe pacnpocTpaHEHHUE CBeETa.
3armenus Connua u JIyHel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeTa. [lodHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUUECKUX CBETOBOJIAX.
Jlunza. Xox nydeit B numH3e. OnTmueckas cuctema ¢oToammapara, MUKPOCKONa |



Teneckona. [’ a3 kak ontudeckas cucremMa. bim3opyKkocTs U JallbHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CiiokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©CoNoakr~WDdDE

[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tonyyenne n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Tpenomienue cBera.

ONTUYECKUN CBETOBO/I.

Xon stydeit B coOuparomieit TnuHse.

Xox Jydeil B paccenBarole JIMH3E.

[Tonyuyenne n300paxeHuii ¢ MOMOIIBIO JIMH3.

[Tpuniun peiictBus doroarnmnapara, MUKPOCKONA U TEJIECKOIA.

10 Mopnens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lony4yeHnue 6enoro cBeta MpH CI0KEHUU CBETa PAa3HbIX 1[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

No ok

HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja MaJeHusl.
N3ydeHne xapakTepuUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHUSI CBETOBOTO Jyya OT yrjia MajgeHus Ha
TPaHULIE «BO3AYX—CTEKIION.

[Tomrydenue n300pakeHUl ¢ TTOMOIIBIO COOMPAIOIICH JTUH3EI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB MPU UX HAOMIOJACHUU Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3nen 12. KBanToBble siBJIeHUs.

OmnswiTel Pesepdopaa u mnanetapuas mojnenb aroma. Moaens atroma bopa. Ucnyckanue u
MoTJIoNIeHne cBeTa aToMoM. KBaHThI. JInHeyaThie CIEKTPHI.

PamnoaktuBHOCTh. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wmonens aromHoro sigpa. M3oromsl. PaanoaktuBHbIe TpeBpainenus. Ilepuop
noJypacmnaza aTOMHBIX sJIep.

SnepHble peakuuu. 3aKOHbI COXpPaHEHUs 3apsJ0BOrO U MacCOBOTO YHCENl. DHEPTHsl CBSI3U
aToMHBIX siiep. CBsi3b MacChl M SHepruu. Peaknuu cuHTE3a W AeneHus snep. VcTouHuku
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

o 0k wh ke

CHGKTPBI H3JTYy4YCHHA U IMOTTIOIICHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp BoaOpoa.

Habnronenue TpekoB B kamepe BusbcoHa.

Pabora cuérurka HOHU3UPYIOMINX U3TYyUEHH.

Perucrpanus nzimydeHus: IpUPOJAHBIX MUHEPAIOB U IPOTYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1.

Ha6JIIOI[eHI/Ie CIJIOIIHBIX M JIMHEHJATBIX CIICKTPOB U3JTYYCHUH.



2. HccnenmoBaHue TPEKOB: HM3MEpPEHHE DHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (T10

dororpadusm).

3. H3mepeHue painoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMIMK ~ MOAYJIb MpEAHAa3HAueH [UIsl CUCTeMaTH3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YICHUU
BCEro Kypca (hU3MKH, a TakKe IS MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipy wW3ydyeHMH JAHHOTO MOAYJS PpPEATU3YIOTCS U CUCTEMATU3UPYIOTCS  BHJIbI
JEATETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JIOCTUKEHUE [MPEAMETHBIX U
METaNpPEIMETHBIX TIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHHs, (HOpMHpYyeTCS eCTECTBCHHOHAYYHAs
rPAMOTHOCTh: OCBOECHHE HAYYHBIX METOJOB HCCJEJOBAHMS SIBIICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHUS, MPHUMEHSSI TOJTy4YCHHbIE 3HAHUS,
peuaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTATbHBIE.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3feia peaanus3yeTcs 3a CUET TOro,
4TO 00yYaroUeCs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAyYHO OOBSICHATH (PU3HUECKUE SABICHUS
B OKpPY’KarolIEH MPUPOAE U TOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYyYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH,
HaIrpuMep, MPAKTHYECKOTO HCIOIB30BAHUS PA3JIMUHBIX HMCTOYHHUKOB JHEPTrUM Ha OCHOBE
3aKOHA MIPEBPAILICHUS K COXPAHEHHs BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

I/I3yquI/Ie (l)I/I3I/IKI/I Ha YPOBHC OCHOBHOTI'O O6H.[CFO O6pa3OBaHI/I$I HaIlpaBJICHO Ha AOCTHXKCHHUEC

JIMYHOCTHBIX, MCTAITPCAMCETHBIX U NPCIMCTHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesynbrare nzydeHus: pU3NKM HA YPOBHE OCHOBHOTO 00IIEro oOpa3zoBaHUs y 00y4aroIerocs

OyayT chOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yJIbTAThl B YACTHU:

1) maTpMoTHYeCKOro BOCIIUTAHUSA:

- IPOSIBJIEHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MuecKkoi HayKH;
- LIEGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpakKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTMBHOMY Yy4YacTHIO B OOCYXJICHHMM OOIIECTBEHHO 3HAYMMBIX M ITUYECKHUX
npo0JeM, CBI3aHHBIX C MPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

- OCO3HAHME BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUA:

- BOCIIPUSTUE OCTETHMYECKHUX KayecTB (PU3MUECKOM HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMA:

- OCO3HaHME IIEHHOCTH (PU3NYECKOM HAayKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHHS MHPa, OCHOBBI
Pa3BUTHS TEXHOJOTUM, BaXKHEUIIEH COCTABIISIIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENbHOCTH;

5) dpopmupoBaHusi KyJbTYypbl 310POBbS U IMOIHOHAJIBHOI0 0JIATONOJIYYHS:

- OCO3HAHHME LEHHOCTU 0E30MacHOro o0pas3a >KU3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTH NpaBWJ 0€30MacHOro TMOBEICHUS Ha TPAHCHOPTE, Ha JOPOrax, ¢ 3JIEKTPUYECKUM U
TEIUIOBBIM 00OPY/IOBaHUEM B IOMAIIHUX YCIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peIIeKCUU, MPU3HAHUE CBOETO MpaBa HAa OMMOKY M TaKOTO Ke
npaBa y JIpyroro 4ejioBeKa;

6) TPyA0BOro BOCIIMTAHUS:

- aKTHBHOE y4YacTHE B pEIICHUH NPaKTHUYECKUX 3adad (B paMKax CeMbH, 00Opa3oBaTENbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJOTHYECKOM M COLMAIbHOM HANpaBIEHHOCTH, TPEOYIOIIUX B
TOM 4uce U GU3NYECKUX 3HAHU;

- HHTEpPEC K MPaKTUYECKOMY H3YUeHHIO TIPodecchii, CBA3aHHBIX ¢ (u3nkd;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

- OpUEHTAIMs Ha MpUMEHEeHHEe PU3NYECKUX 3HAHUU AT pelieHus 3a/1ad B 00JacTH OKpYKarolie
Cpelipl, IUIAHUPOBAHMS IOCTYNIKOB M OLIEHKHM MX BO3MOJKHBIX IHOCIEACTBUM UIsl OKpY’Karollen
Cpensl;

- OCO3HaHME [NI00ATBHOTO XapaKTepa SKOJIOTUYECKUX NMPOOIeM U IMyTel UX pelieHus;

8) axanTanuu K U3MEHSIOIIMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH Cpebl:

- MOTPEOHOCTh BO B3aMMOJICHCTBMM IPH BBHIOJHEHUU HCCIEAOBAaHUM M MPOEKTOB (U3UUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IEATEIbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHCIEe (OPMYITUPOBATH HJIEH, MMOHSTHS,
TUIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

- OCO3HaHME Je(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUECKUX 3HAHMIA,

- CTpEMJICHHE aHAJM3UPOBATh M BBISIBIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA M SKOHOMUKH, B TOM
YHClIe C UCTIOIb30BaHNEM (PU3NUYECKUX 3HAHUM;



® - OICHKAa CBOMX JCHUCTBUI ¢ yu€TOM BIMSHUSA Ha OKPYXKAIOILYIO CPEy, BOZMOXKHBIX III00AIbHBIX

MOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs porpamMmsbl 1o (pu3uKe HA YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUS y
oOyuaromerocsi  Oyayr  chOpMHUpOBaHBI ~ MeTANpeAMeTHbIe  Pe3yJbTaThl,  BKJIIOYAIOIIHE
M03HaBaTeJIbHbIC YHUBEPCATIbHBIC YUCOHbIC ACHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC yucOHBIC
JICUCTBHS, PETYJISTUBHBIC YHHUBEPCAIbHBIC YUCOHbIC ICHCTBHUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHLIC y‘leﬁHbIe JeHCTBUA

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBaTh CYIICCTBEHHBIH MPHU3HAK KiIacCH(UKAIMKU, OCHOBAHMA IJIsi OOOOLICHUS H
CpaBHEHUS,;

BBISBISITH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B paccMaTpuBaeMbIX (akTaxX, TaHHBIX H
HaOJTIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

BbBIABJIATE HNPHUYUHHO-CICACTBCHHBIC CBA3W IIPU  U3YUCHHUU (1)I/I3I/I‘IGCKI/IX SIBJICHUN |
IPOLIECCOB, JIeNlaTh BBIBOABI C  HCIOJb30BAaHUEM JCAYKTHUBHBIX M  HMHIYKTHBHBIX
YM03aKJIIOtIeHI/II>'I, BbIABHUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
CaMOCTOSITENIFHO BBIOMpATh CIOCOO pemeHus y4deOHOW (U3MYecKoil 3amaun (CpaBHEHUE
HECKOJIbKUX BAPHAHTOB PEIICHUS, BEHIOOP HanboJIee MOAXOISAIIETO C YYETOM CaMOCTOSITEIIHbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciegoBaTeLCKHE JeliCTBUSA.

HCIIOJIb30BATh BOIIPOCHI KaK HCCIIEJ0BATEIbCKUM HHCTPYMCHT IIO3HAHMU,

NpoBOAUTL 110 CAMOCTOSATCIBHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN (1)I/I3I/I‘IGCKI/II71
OKCIICPUMCHT, HeOO0JIbII0e HCCICI0BAaHUC q)HBI/IquKOFO SIBJICHUS,

OLCHUBAThL HaA IMPUMCHHUMOCTL U JOCTOBCPHOCTH I/IH(I)OpMaI_[I/II-O, MOJIYUYCHHYIO B XO/€
HCCIICAOBaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIIBHO (l)OpMy.]'II/IpOBaTB 0606H_ICHI/IH N BBIBOAbI TI0 PE3YJIbTaTaM HpOBCI[éHHOl"O
Ha6J'IIOI[CHI/I$I, OIIbITa, UCCIICIOBAHUA, 15

MMPOTHO3UPOBATE BO3MOXKHOC JalbHEHIIIEe pa3BUTHE CI)I/ISI/I‘ICCKI/IX MpoIecCcoB, a TaKKe
BBIAIBUT'ATh MIPCATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanueii:

MPUMEHSTh pa3JIMYHbIE METO/bl, WHCTPYMEHTHI W 3alpochl TpU IMOHCKE U OTOOpe
MH(OPMAaLIUY WIN JAaHHBIX ¢ YUETOM IPeAIoKeHHON yueOHOoM (pu3nueckoi 3a1auu;
aHaAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIMIO PAa3INYHBIX BUIOB
1 (hopM Ipe/ICTaBICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMalbHYIO (opMy TMpeacTaBieHUs HWHGOpPMALUKA H
WUTIOCTPUPOBATH pelllaeMble 3a/1a4i HECIIOKHBIMU CXeMaMHU, JuarpaMmMamMu, HHOU rpadukoit
U UX KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIC yHHBepcaIbHbIE y4eOHbIC JeHCTBUSA:

B X0Jie¢ OOCYXJICHHSI y4eOHOro Marepuaia, pe3yiabTaTOB JTaOOPATOPHBIX PabOT M MPOEKTOB
3aJlaBaTh BOIMPOCHI MO CYHIECTBY OOCY>KIaeMOW TeMbl M BBHICKA3bIBATh HJICH, HAILICTICHHBIC HA
peleHre 3aJa9u 1 MoIep KaHue OIaroxenaTeIbHOCTH OOIICHHUS;

COIOCTABJIATH CBOM CYXXACHUS C CY)KICHHSIMHU APYTUX YYACTHUKOB JHMAJIOra, 0OHapy>KUBaTh
pa3M4me U CXOJICTBO MO3HIINN;



BBIPAXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJMUYHO TPEACTABIATH PE3YyJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIICPUMEHTA,
HCCIIE0BaHMS, TIPOSKTA);

MMOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYaTbHOW pabOTHI TpH
pelieHuU KOHKPETHON (hU3UIECKOM MpOOIeMBbI;

MPUHUMATh LEJIM COBMECTHOM JI€ATEIIbHOCTH, OpPraHMW30BbIBATH JCHUCTBUA 10 €€
JOCTHXKEHHIO: PaCIpelesisiTh PoJid, OOCYXIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOU
paboTbl, 000011aTh MHEHHUST HECKOIBKHX JIIOJICH;

BBITIOJIHATH CBOKO 4YacTh padOTHI, JIOCTUTAas KAadeCTBEHHOTO pe3yJibTara II0 CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YWIEHAMHU KOMaH/IbL;

OIICHMBATh KAadyeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CAMOCTOSITEIBHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranu3anus:

BBISBJISITH MPOOJEMBI B JKM3HEHHBIX W Y4YEOHBIX CHUTYyalUsX, TPEOYIOLIUX MAJIs pPELICHHS
(bu3MUeCKUX 3HAHUI,

OPUEHTUPOBATHCS B PA3IMYHBIX MOAX0JaX MPUHATUS pElIeHUN (MHIUBUAYaIbHOE, IPUHSITHE
pellieHus B TpyNIe, NPUHITHE PEIICHU TPYMIoi);

CaMOCTOSITENIFHO ~COCTAaBJISITH ~ alTOPUTM  pelieHus (U3MYECKOM 3aJauyu  WIM IUIaHa
UCCIIEIOBaHUs € YYE€TOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATH MpeAjaraéMble BApUAHTHI PELICHUH;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’[b, IMOLMOHAJbHBIA HHTEJLJIEKT:

J1aBaTh aJ€KBAaTHYIO OLICHKY CUTYallUU U IIpeularath IiaH €€ U3MEHEHHUS;

OOBSACHATh MPHUYMHBI JOCTHXKEHUS (HEJOCTUKEHHS) pe3yibTaTOB JEATEIbHOCTH, AaBaTh
OLIEHKY NTPHUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh (B TOM 4YHCIIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHMsI WJIM TMPOEKTA) Ha OCHOBE HOBBIX OOCTOATENbCTB, U3MEHUBIIMXCS CUTYalHid,
YCTaHOBJIEHHBIX OLIMOOK, BO3SHUKIINX TPYIHOCTEH;

OIICHMBATH COOTBETCTBHE PE3ybTaTa IEJIM U YCIIOBHM,; 16

CTaBUTb ce0s1 Ha MECTO JAPYroro 4eJoBeKa B XOJ€ CIOopa WU JUCKYCCHUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpHU perieHny (HU3MUECKUX 3a/1ay UM B YTBEPKICHUSIX
Ha HayYHBIE TEMBI U TAKOE K€ IIPaBO APYyroro.

HNPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenust B 7 kjacce npeMeTHbIE pe3yIbTaThl Ha 06a30BOM ypOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:

WCIONIb30BaTh TOHATHS: (U3MUYECKHE M XUMHUYECKHE SBIICHUS, HAOMIOJICHNE, IKCIIEPUMEHT,
MOJIeTIb, TUIIOTE3a, EAMHULIBI (PU3MUYECKUX BETHYWH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE MBWKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACHUCTBYIOMIAs CHiIa, jJedopmarms
(ympyrasi, miacTudeckas), HeBECOMOCTh, COOOIIAFOIINECS COCY/IbI;

pasnuyath sBieHUs (nu¢¢ys3us, TEmIoBOe JABWKEHHE YacTUIl BEILIECTBA, PABHOMEPHOE
IBIDKEHUE, HEPaBHOMEPHOE JIBHKCHHE, HHEPIIHS, B3aUMOJICHCTBUE TEJl, pABHOBECHE TBEPIBIX



TEJ C 3aKPEIIEHHOM OChIO BPALLCHHUs], lIepeada IaBJICHUs TBEPIBIMU TEIAMMU, )KUIKOCTAMU U
ra3amu, aTMoc(epHoe TaBJeHUE, MJaBaHUE Tell, IPEBPALCHUS MEXaHWYECKON IHEPTUu) 1o
ONHMCAaHUIO HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX IaHHOE
¢busnyeckoe ABICHUE;

pacro3HaBaTh NMPOSBICHUE W3YUYCHHBIX (U3NYECKUX SBICHUH B OKPY)KAIOLIEM MHpPE, B TOM
yucie (Gpu3nueckue SBICHHs B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3IIMYHBIMU CKOPOCTSMHU B
KUBOM M HEKHMBOW IPUPOAE, ACHUCTBUE CHIIBI TPEHHUsI B IIPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOI0 JaBJICHUS Ha )KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluary B Tejle YeloBeKa, pH
3TOM NEpPEeBOJUTHh MPAKTUUECKYIO 337ady B y4eOHYIO, BBIJIENATH CYILIECTBEHHbIE CBOWCTBA
(mpu3HaKu) PpU3MYECKUX SIBICHUH;

OINMCHIBATh HM3yYCHHBIE CBOMCTBAa TeNl W (U3UYECKUE SBICHUS, MCIOIB3Ys (PU3HUECKHUE
BEJIMYHMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMsl, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CWa YNPYrocTH, CWJIa TSDKECTH, BEC Teja, Cuila TPEeHMs, JaBieHue (TBEPAOro Teina,
KHJIKOCTH, Ta3a), BBITAJIKUBAOLIAs CHUJAa, MEXaHW4ecKas padoTa, MOIIHOCTb, IUIEYO CHJIBL,
MOMEHT CHWJIbl, KO3((UIMEHT I0JIe3HOro JEHCTBUS MEXaHM3MOB, KHHETHUYECKas |
MOTEHIMAJbHAsE SHEpPrus), MPH OINHMCAHUHM MPABUIBHO TPAKTOBATH (UIUUYECKUN CMBICI
WCTIOJB3YEMBIX BEIIMYMH, MX O0O3HAueHHs] W CIUHULBI (PU3MUYECKUX BEIMYMH, HAXOAUTH
(bopMyJIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C JPYTUMHU BEJIMYMHAMU, CTPOUTh
rpaduKu U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3UYECKUE SBICHUS M TPOLECCHI, HCIOJB3Ys IpaBHiIa
CIIO’)KeHMsI cui (BIOJb OAHOM mpsimoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHUsSl phiuara (0JIOKA), «30J0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOI SHEPruu, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBAThH
€ro MaTeMaTU4YECKOE BBIPAIKEHUE;

OOBSICHATh (PU3UUECKUE SBJICHMS, MPOLIECCHl M CBOMCTBA T€Jd, B TOM YHCIE U B KOHTEKCTE
CUTyallull TNPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUYUHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHME M3 |—2 JIOTMYECKMX IIaroB C OMOpod Ha 1-2 M3y4YEHHBIX
CBOMCTBa (pU3MUECKUX ABICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemats pacu€THble 3a7a4u B 1—2 nelcTBUS, UCTIONb3Ys 3aKOHBI M (POPMYJIbI, CBSA3BIBAIOLINE
(u3nyeckre BEIMYMHBL: HA OCHOBE aHAJM3a yCJIOBUS 3ajaud 3alliChIBaTh KPAaTKOE YCJIOBHE,
MOJICTABIATh (PU3MUECKHEe BEIMYMHBI B (OpPMYJbl M MPOBOAUTH pacU€Thl, HAXOAUTh
CIpaBOYHBIE JaHHbIE, HEOOXOJMMbIE IS pelIeHHs 3ajad, OLSHABATH PEalMCTHIHOCTE
MOJTYYEHHOUN (PU3MUECKON BEIIMUNHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINTh IMPU MOMOIIM (PU3MYECKUX METOJIOB, B
ONMCAaHUU UCCIEAOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANOI0KEHUE (TUIOTE3Y), pa3IuyaTh U
MHTEPIPETUPOBATh MOMYUYEHHBIH pe3ysbTaT, HAXOAWUTh OIMIMOKM B XOJI€ OIbITa, JeJaTh
BBIBOJIBI 10 €TI0 PE3YJIbTATAM;

MIPOBOJIUTH OMBITHI 10 HAOMIOJCHUIO (PU3NYECKUX SBICHUH WM (U3UUYECKUX CBOWMCTB Te:
(bopMyaHpOBaTh MPOBEPSIEMbIE MPEANONOKEHHsI, COOUPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATh MpsIMblE W3MEpPEHUsl PacCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHUJIBI U
TEeMIepaTypbl C HCIOJIb30BaHMEM aHAJOTOBBIX W IUQPOBBIX NPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOAUTH HCCIEAOBAHNUE 3aBUCHUMOCTH OJHOM (DU3MUECKOM BEIWMYMHBI OT JIPYrol c
WCIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBHKYILETrOCs Tena
OT BPEMEHU JIBIKCHHS Tella, CUJIbI TPEHUS CKOJBKEHHs OT Beca Tella, KauecTBa 0OpaboTKH
IIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHUJIBI TPEHHUS OT IIJIOIIAAU COIPUKOCHOBEHMS TEJI, CUIIBI
YOPYTroCTH OT yJUIMHEHUS NPYKUHBI, BBITAIKMBAIOLIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM yacTu
TeNa M OT IUIOTHOCTH KMJIKOCTH, €€ HE3aBHCHMOCTH OT IJIOTHOCTH Tesa, OT INTyOMHBI, Ha



KOTOPYIO MOTPY’KEHO TEJIO, YCIOBUMN IUIABaHUS Tell, yCIOBUN PaBHOBECHS phlyara u OJIOKOB),
y4acTBOBaTh B IITAHMPOBAHUHU YUEOHOT'O MCCIEIOBaHMS, COOMPATh YCTAHOBKY U BBINOJIHATH
U3MEpPEeHHUS, CIIeAysl TPEUIOKEHHOMY IUIaHy, (HUKCHPOBAaTh pe3yJbTaThl MOIYYEHHOH
3aBUCHMOCTH (DM3MUYECKUX BEJIMYMH B BHJC INPEUIOKEHHBIX TaOnWIl W rpaduKoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIICTOBAHMS;
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEMYMH (IUIOTHOCTH BEIECTBA KUAKOCTH U
TBEPAOTO TeNa, CHJIAa TPEHHUS CKOJBXEHHUS, JaBICHHE BO3/yXa, BBITAJKMBAIOIIAs CHUIIA,
JEUCTBYIOIIAs Ha MOTPYXKEHHOE B JKUAKOCTH TENO, KOI(D(OUIMEHT IOJIIE3HOTO JEHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAYS MPEIOKEHHON MHCTPYKLUH: TIPH BBINOJTHEHUN M3MEPEHUH
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BHIYMCIIATH 3HAUEHUE UCKOMOM BEJMUHHBI,
co0Jr0IaTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0OBaHHUEM;
yKa3bIBaTh MPUHIUIBI JECHCTBHUS NMPHOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JIMHAMOMETp, COOOIIAIoIuecs COCybl, 0apoMeTp, pblyar, IMOABMKHBIH M HEMOJBIIKHBIA
OJI0K, HAKJIOHHAS IJIOCKOCTB;
XapaKTepu30BaTh MPUHIIMIEI ACHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OMopoii Ha UX omnucaHus (B TOM YHCJE: MOAUIMITHUKH, YCTPOWCTBO BOZIOIMPOBOJIA,
THPABINYECKUI Tpecc, MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIONB3YsI
3HAHHA O CBOWCTBaX (PU3MUYCCKUX SIBICHUH M HEOOXOIUMbIe (U3MYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
MPUBOANTH MPUMEPHI (HAXOIUTHh HH(OOPMAIIHIO O MMPUMEPax) MPAKTUIECKOTO MCIIOIb30BaHUS
¢bu3nvYeckux 3HAHWH B TIOBCEAHEBHOW JKW3HH Ui oOecneueHHs O€301MacHOCTH TpHU
oOpamieHnn ¢ TpUOOpaMU M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0POBBS U
COOJIIO/ICHHSI HOPM IKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefe;
OCYILECTBIATh OTOOP MCTOYHMKOB MH(popMaiu B MIHTepHETE B COOTBETCTBUM C 3aJlaHHBIM
MIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUN M MyTEM CpPaBHEHUS DPA3TUYHBIX
HCTOYHUKOB BBIACIATh HHPOPMALIHIO, KOTOpas SIBISETCS MPOTUBOPEUMBON HIIM MOXKET OBITh
HEJI0CTOBEPHOI;
WCTIOJB30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHWil HAYYHO-TIONYJSIPHYIO JIUTEPATYPy
(GU3NYIECKOTO COJNIEpXKAHMS, CIIPABOYHBIE MaTEepHalbl, pecypchl cetn MHTepHeT, BianeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MH(GOpMALMU U3 OJIHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;
cO31aBaTh COOCTBEHHBIC KDAaTKHE MMCHMCHHBIC M YCTHBIC COOfJUEHHS Ha OCHOBe 2-3
UCTOYHUKOB HHGpOpMalUu (PU3NYECKOTO COJIEpXKaHMUsA, B TOM YHCIE IMyOJIMYHO [eN1aTh
KpaTKue COOOIICHUs O pe3yJbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIICAOBAHHMA, TPH ITOM
IPaMOTHO HCIIOJB30BaTh M3YUYCHHBIH MOHATUHHBIN anmmapaT Kypca (U3HWKH, COMPOBOXKAATH
BBICTYIIJICHHE TIPE3eHTaIUEH;
IIPU BBITIOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEIOBAHUN paclpeaesisiTh 0053aHHOCTH B TPpYIIe
B COOTBETCTBHM C IMOCTABJICHHBIMHU 3a/1a4aMH, CICIUTh 32 BBHIIOJHEHHWEM IUIaHa JIEHCTBHIA,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJaJ B JEATEIBHOCTh TPYIIIbl, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOCHCTBUE, YUUTHIBAS MHCHUE OKPYIKAFOIINX.

K xoniy oOydeHus B 8 kjacce npenMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(OPMHUPOBAHHOCTH Y O0YYAIOIINUXCS YMEHUIL:
MCIOJIb30BATh TOHATH: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHMS BEILECTBA, KPUCTAIIIMYECKHE U amMOp(HbIe Tella, HACBHIIIEHHBIA U
HEHACBIIIEHHBII Nap, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsSI SHEPrus, TEIIOBON
JBHUTATENb, JJIEMEHTApHBINA JJIEKTPUYECKUH 3apsl, DJIEKTPHUECKOE I0Jie, NMPOBOTHHUKH H
TMJIEKTPUKH, TOCTOSHHBIA JIEKTPUYECKUI TOK, MAarHUTHOE TIOJIE;
pa3nuyarh sBIEHUS (TEIUIOBOE pacIIMpeHHWe W CXKaTuhe, TeIUlonepenaya, TerioBOe
paBHOBECHE, CMadyMBaHHE, KaNWUIIPHBIC SBJICHUS, WCIApEHHe, KOHACHCAIMs, IUIaBIICHHE,



Kpuctajum3auuss — (OTBEpJIeBaHHE),  KUIEHHE, Tervionepenada  (TEIJIONPOBOAHOCTD,
KOHBEKIMSI, W3IY4YCHHE), OIIEKTpH3alMs TeJ, B3aUMOJICHCTBUE 3apsAloB, JACUCTBHUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEWCTBHE MAarHuTOB, JeCTBHE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE UHIYKIMS) 110 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3NYECKOe
SIBIICHUE;

pacrno3HaBaTh NPOSBICHHE H3YyUYEHHBIX (PU3MUECKHUX SBIIEHUN B OKPYKAIOIIEM MHpPE, B TOM
yucie (u3NYeCKue SBJICHHUS B MPHUPOJAE: IMOBEPXHOCTHOE HATSHKEHUE U KalUJUIIPHBIC
SBJIGHUSI B MPHUPOJAE, KPUCTaUIbl B mpupoje, uznydenue CoiHIa, 3aMep3aHue BOIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HWHES, CHEra, JJICKTPUYCCKUE SIBICHHUS B
aTMocdepe, IEKTPUIECTBO KHUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMIIH, ApEil( MOII0COoB,
pPOJIb MarHUTHOTO TMOJS Ui KU3HH Ha 3emiie, MOJIAPHOE CHsHHE, MPU STOM IEPEeBOAUTH
MPAKTUYECKYI0 3aJady B Y4YeOHYIO, BBIICNATH CYUIECTBEHHbIE CBOMCTBa (TPU3HAKK)
(bU3NIECKUX SIBIICHUIA;

OINMCHIBATh HM3yYCHHBIC CBOMCTBAa Tell W (U3UYECKUE SBICHUS, HCIOIB3Ys (PHU3HUECKUE
BEIMYMHBI  (TeMIlepaTypa, BHYTPEHHSS DHEPrus, KOJIMYECTBO TEIUIOTHI, yJEIIbHAs
TEIUIOEMKOCTh ~ BEILIECTBa,  yJEJIbHas  TEIJIOTa  IUIABJEHMs,  yJAeJIbHas  TeEIUloTa
napooOpa3oBaHusi, YyJelbHAas TEIJIOTa CropaHUs TOIIUBA, KOI(POUIUEHT TMOJIE3HOTO
JEHCTBHS TEIJIOBOM MAIlIMHBI, OTHOCUTENbHASA BIAXKHOCTh BO3/yXa, DJIEKTPUUECKHUI 3aps,
CWila TOKa, OJJIEKTPUYECKOE HAaNpsIKEHUE, CONPOTUBICHUE IMPOBOJHUKA, YIEIBHOE
COINPOTHBIIEHUE BEILIECTBA, pabOTa M MOILHOCTb 3JEKTPUYECKOTO TOKa), MPH ONUCAHUU
MPaBWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCIOJB3YEMBbIX BEIHYMH, OOO3HAYCHUS H
€IMHULIBI (PU3MYECKUX BEIMYWH, HAXOAUTH (POPMYJIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HMYECKYIO
BEJIMYMHY C JIDyTUMHU BEIMYMHAMH, CTPOUTh TpaUKM WM3yUYEHHBIX 3aBHCHUMOCTEH
(hbUBUYECKUX BEJIIMYUH;

XapaKTepu30BaTh CBOICTBa Tels, (U3NYECKHUE SBICHUS U IPOLECCHI, UCIONIb3Ys OCHOBHBIE
MOJIOKEHHUST ~ MOJICKYJIIPHO-KMHETHYECKOH  TEOPHHM  CTPOSHHSI  BEIECTBA,  MPHHIIUI
CYIEpPIIO3UIIMHU 0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHs 3apsaaa, 3akoH OmMa s
ydacTka 1emnu, 3akoH Jxoyns—JleHma, 3akOH COXpaHEHHUs SHEPruu, MpH 1TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTUYECKOE BBIPAXKEHUE;
OOBSICHATH (PU3MUYECKUE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTYyalui
MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH HpI/IIII/IHHOCJ'Ie)iCéTBCHHBIe CBSI3U, CTPOUTH
o0BsicHeHHe U3 1—2 JOrMYecKHx IIaroB ¢ onopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacu€THbIe 3a7a4u B 2—3 NEHCTBUS, UCIONb3Ys 3aKOHBI M (JOPMYIIBI, CBSA3BIBAIOIINE
(u3nuecKre BeIMYMHBI: HA OCHOBE aHAlIM3a yCIIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHE,
BBISIBISITh HENOCTATOK JAHHBIX [UIS PEIIeHHs 3a/Ja4d, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIC JUTsl €€ PelIeHHUs, TPOBOINUTh PAcYEThl U CPaBHUBATH IMOTYYEHHOE 3HAYCHHE
(U3HYECKOM BETMIMHBI C H3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PEIINUTh NMPH MOMOIIM (U3NYECKUX METOJIOB,
UCTOJb3Yys ONHCAHHE HCCIIENO0BAHMs, BBIIEIATh MPOBEPSIEMOE NPEANONI0KEHNE, OLICHUBATh
MPAaBIJILHOCTH MOPSIIKA MMPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BHIBOIBI;

MPOBOJIUTH OMBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SIBICHUNA WM (U3NIECKHX CBOWCTB TeEI
(kanwIsSipHBIE SBJICHHSI, 3aBHCHUMOCTH JaBIIEHUS BO3AyXa OT €ro o0béMa, TemrepaTyphl,
CKOpPOCTH TIPOIIECCa OCTBIBAHWS M HATrPeBaHMS TPU HM3IIYYCHUH OT I[BETa W3ITyJaroIIeH
(ToronIaromeii) MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOABI OT TEMIIEPATYpPhI JKUIKOCTH U
IUIOIAN €€ TIOBEPXHOCTH, JIEKTPU3ALUS TEJI M B3aUMOJICHCTBUE ANEKTPHUECKUX 3apsIIOB,
B3aMMOJICHICTBIE MOCTOSHHBIX MAarHUTOB, BU3yalM3allis MAarHUTHBIX TOJIEW TOCTOSIHHBIX
MarHuToB, ACUCTBUS MAarHUTHOTO IOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTAa,



CBOWCTBA  3JEKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (OpPMYyJIHpOBaTh  MPOBEPSiEMbIE
MPEIOI0KEHUs, COOUPATh YCTAaHOBKY M3 IMPEIUIOKEHHOT0 00OPYIOBaHUS, OMUCHIBATH XOJ]
OIbITa U (POPMYJINPOBATH BBHIBOJIBL;

BBINOJIHATD NPSIMbIE U3MEPEHUS TEMIIEPaTyphbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa, CHJIbI
TOKa, HAINPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOrOBBIX NMPUOOPOB M JAaTYUKOB (PU3MUECKUX
BEJIMYMH, CpPAaBHUBATh pE3YyJbTaTbl M3MEPEHHH C y4E€TOM 3aJaHHON  aOCOJIOTHOM
MIOTPEIIHOCTH;

IIPOBOJIUTh MCCJIEJOBAHNUE 3aBUCUMOCTH OIHOH (U3UYECKOH BEIMYMHBI OT JAPYrod c
HCIOJIb30BAaHUEM MPSAMBIX M3MEPEHHUH (3aBUCHUMOCTb CONPOTHBJIEHMSI IPOBOAHHKA OT €ro
JUIMHBI, IUIOLIAJM TIONEPEeYHOr0 CEYEeHUs M YAEIbHOIO CONPOTHUBICHMS BELIECTBA
IIPOBOJIHUKA, CHUJIbl TOKA, MIAYLIET0 4epe3 MPOBOAHMUK, OT HAINPSDKEHUS Ha IMPOBOAHHUKE,
UCCIICIOBAaHUE  IIOCJIEJOBATENIBHOTO U MAPAUIEIbHOIO  COEIAMHEHMH IPOBOJHHKOB):
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpAaTh YCTAHOBKY W BBIIOJHATH H3MEpPEHHs, CIEays
IPE/UIOKEHHOMY II1aHy, (DUKCUPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHMOCTH B BHJIE
TabIuI ¥ TpaMKOB, JeIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHHs] (U3NYECKUX BEIWYMH (yAeTbHAs TEIUIOEMKOCTh
BEIIECTBA, COMNPOTHUBICHHUE IIPOBOJHHUKA, pab0oTa M MOILIHOCTh D3JEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJIEYsl IPEAI0KEHHOM
WHCTPYKLIMHU, U BBIYUCIIATh 3HAUYEHUE BETUUYHUHBI;

co0Jro1aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOpOM Ha MX ONMCAHUA (B TOM YHUCIE: CUCTEMAa OTOIUIEHUS JOMOB, TMUTPOMETP, NapoBas
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUUK IEKTPUUECKOM 3HEPruH, JIEKTPOOCBETUTEIIbHBIE
npuOOpHI, HarpeBaTelIbHbIE AIEKTPONPUOOPHI (IPUMEpPHI), FNEKTPUUECKUE MPEAOXPAHUTEINH,
AJIEKTPOMArHuT, 3JIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKa), MCIOJIb3Yys 3HAHMS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MIPOCThIE TEXHUYECKUE YCTPOICTBA M M3MEPUTENIbHbIE TPUOOPHI IO CXeMaM U
CXEMaTUYHbIM pPUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETP, THTPOMETD,
JBUraTellb ~ BHYTPEHHETO  CrOpaHHUs, JJIEKTPOCKOIN, pPEoCTaT), COCTAaBIATh  CXEMbI
NMEKTPUYECKUX LENEeN C MOCIEAO0BATENbHBIM M IapaJlJICIbHBIM COEAMHEHHEM DIIEMEHTOB,
pasnuyasl yCIOBHbIE 0003HAUYEHUS 2JIEMEHTOB MIEKTPHUUECKUX LEMEH;

MPUBOJIUTH MPUMEPHI (HAXOIUTh HH(OPMALIHIO O PUMEPAX ) NPAKTHUECKOTO HCIIOIb30BaHHS
¢u3NyecKUx 3HAHUN B IOBCEIHEBHOM JKM3HM s oOecredeHus Oe30IacHOCTH MpU
oOpaimieHun ¢ npuOOpaMu U TEXHUYECKMMM YCTPONCTBAMH, COXpPaHEHHUS 3/0pOBbi H
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

OCYIIECTBIIATh MOUCK MHGpOpManuu (U3NYECKOro coaepkaHuss B MHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAHUW W TNYTEM CpPAaBHEHUS JIONOJHUTENIBHBIX HCTOYHUKOB BBIJIEISTH
nH(pOpMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM;
WCIOJIb30BaTh TPU BBINOJIHEHUHM Y4YEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPY
(bu3MUecKoro cojaep:KaHMs, CIPaBOYHBbIE MaTepuanbl, pecypchbl ceth MHTepHeT, BiIageTh
npuéMaMM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MH(GOpMALMU U3 OJIHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3llaBaTb COOCTBEHHbIE€ NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001mas
MHPOpPMAILIMI0O M3 HECKOJIbKUX HMCTOUYHUKOB (U3NYECKOTO COJEpXKaHHUsA, B TOM 4YHCIE
nyOIMYHO TPEACTaBIATh PEe3yJIbTaThl NMPOEKTHOW MM MCCIEI0BATENIbCKOM JesITeIbHOCTH,
IpU 3TOM TPaMOTHO MCIOJb30BaTh HM3YUYCHHBIM NOHATHIHBIN anmapar Kypca (DU3HKH,
COIIPOBO’KAATh BBICTYIIJICHUE IIPE3EHTaLUEH;

IpU BBIMOJHEHUM Y4YeOHBIX TMPOEKTOB M HCCICNOBAaHMNA (U3NYECKUX IPOIECCOB
pacrpenenaTb 00A3aHHOCTU B IPYyIIE B COOTBETCTBUM C ITOCTABICHHBIMHU 3a/la4aMU, CJIEAUTh



3a BBIIIOJIHEHUWEM IUIAaHA JEHCTBUM M KOPPEKTHUPOBaTb €ro, aJeKBaTHO OLICHUBATh
COOCTBEHHBI BKJIaZ] B  JEATEIBHOCTb TPYIIBI, BBICTPaWBAaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, MIPOSIBIIASA TOTOBHOCTh pa3peliaTb KOHQIUKTHI.

K koH1y oOyuenus B 9 kjacce npeMeTHbIe pe3ysIbTaThl HA Ga30BOM YPOBHE J1OJIKHbI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:
UCIOJIb30BaTh  NOHATHUA:  cUCTeMa  OTcuéra, MaTepualbHas TOYKa, TPAeKTOpHS,
OTHOCUTEIIFHOCTh MEXaHWYECKOTO JBIDKEHUs, aedopmanus (ympyras, IJIacTH4ecKas),
TpPEeHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTb M MEpPEerpy3Ku, LEHTP TSIKECTH,
a0CoOMIOTHO TBEpPAOE TEJO, LEHTP TSDKECTH TBEPAOrO Teja, PaBHOBECHE, MEXaHUUYECKHUE
Kosie0aHUs W BOJIHBI, 3BYK, MH(QPa3BYK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CHEKTPbl MCIYyCKAaHUS U
HOTJIOIEHUS, anb(a, 6eTa- U raMMa-u3IydeHMsl, U30TOIIbI, s/IEPHAsl SJHEPreTHKa,
pa3nuyath sBIEHHS (PaBHOMEPHOE M HEPABHOMEPHOE MpPSIMOJIMHEHHOE JBHMIKEHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE JBMXKEHUE, CBOOOJHOE MaJeHUE TeJ, PaBHOMEPHOE
JBMDKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE Tell, peaKTUBHOE JBIDKEHHUE, KojebaTeabHOoe
JBUKEHHME (3aTyXalollMe U BbIHYKJICHHbIE KOJICOaHUs), PE30HAHC, BOJHOBOE JIBUJKEHUE,
OTpaK€HHE 3BYyKa, MPSIMOJIMHEHHOE PACIPOCTPAHEHHE, OTPAKEHHE M IPEIOMIICHHE CBETa,
[IOJIHOE€ BHYTPEHHEE OTpak€HHE CBETa, Pa3jlokeHHe Oeloro cBeTa B CHEKTP U CIOXKEHUE
CIEKTPAJIbHBIX I[BETOB, JAMCIIEPCUsl CBETA, €CTECTBEHHAs! PaJUOAKTUBHOCTh, BOSHUKHOBEHUE
JUHENYaToro CrnekTpa U3Jay4yeHHs) IO ONUCAHUI0 UX XapaKTEpHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3MUECKUX SBJICHHH B OKpYXarolleM MHpe (B TOM
grcie (U3NYeCKHe SBJICHUS B IPUPOE: MPWINBBI U OTJIMBBL, IBHKEeHHE M1aHeT COTHEYHOH
CHCTEMbl, PEaKTUBHOE JBM)KEHHE >KHUBBIX OPIaHU3MOB, BOCIPUSATHE 3BYKOB XHUBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJHBI, I[yHaMH, 3XO, I[BE€Ta TE€J, ONTHUYECKUE SIBJICHMS B
npupoje, OMOJIOrMYecKoe JEHCTBHE BHJIUMOIO, YJIbTPa(UOJIETOBOTO M PEHTTEHOBCKOIO
W3JTy4YE€HUHN, E€CTECTBEHHBIH paJMOaKTUBHBIM (OH, KOCMHMUYECKHE JIyYd, pPaJHOaKTUBHOE
U3JIy4€HUE NPHUPOJHBIX MHHEPAJIOB, ACUCTBHE PAJAMOAKTUBHBIX W3JIIyYEHHH Ha OpraHu3M
YeJIoBeKa), MpPHU HTOM NEepeBOJUTh MPAKTUYECKYIO 3a7ady B Y4YeOHYyI0, BBIJCIATh
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBIICHUI;
ONMCHIBATh W3YyYEHHBbIE CBOWCTBA Tl U (PU3MYECKHE SIBICHHUSA, UCHONB3Yys (u3nueckue
BEJIMYMHBI (CpedHssi W MIHOBEHHAs CKOpPOCTb Tella IpHU HEDIBHOMEDHOM  IIBEUKCHHH,
YCKOpEHHE, IepeMeleHNe, IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUs, CHIa YNPYroCTH, CUIA
TSKECTH, YCKOpPEHHE CBOOOJHOIO MaJEHUsi, BeC Tejla, HUMIYJbC Teja, HMMITYJIbC CHIIBL,
MeXaHu4deckass paboTa W MOIIHOCTb, IOTEHIUAbHAs JSHEPrus Tena, MOJHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, NMOTEHIIMANIbHAS SHEPTUS CKATOM MPYKUHBI, KHHETUYECKasl YHEpPIus,
MOJIHAs MEXaHWYecKasi SHEpPrusi, MepuoJl U 4acToTa KojJeOaHUM, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBE€TA, MOKA3aTellb IPEJOMJIEHUS CPEIbl), IPU OMHCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCHOJb3YEMBIX BEIUYMH, OOO3HAYECHUS U
€IMHULIBI (PU3MUECKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3HMUECKYIO
BEJIMUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TIpaUKM M3YyUYEHHBIX 3aBHUCHUMOCTEH
(U3NYECKUX BEITHYNH;
XapaKTepu30BaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U IPOLECCHI, MCIOJB3YS 3aKOH
COXPAHEHHUs SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLIUII CyNIEPIIO3UIUH CUJI, IPUHLIUII
oTHOocuTenbHOCTH ['anmnes, 3akoHsl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTpaXEHUS M MPEIOMIICHHUS CBETa, 3aKOHBI COXPAHEHHS 3apsJ0BOI0 M MAaCCOBOIO YMCEN MpHU
SJICPHBIX PEAKLMAX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIUCBIBATh €r0
MaTEMaTHYECKOE BBIPAXKEHHUE;



OOBSICHATH (PU3MUYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYyalUi
MPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa: BbIABIATH INPUYMHHO-CICACTBEHHBIE  CBS3H,
CTpOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IAaroB C OMOpOM Ha 2—3 M3Y4YECHHBIX CBOWCTBA
(bu3nYecKux sIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3aJa4yM (ONUpAIOIIMECs] HAa CUCTeMY U3 2—3 ypaBHEHMH), HUCHOJb3Ys
3aKOHBI U (OpPMYJIbl, CBs3bIBAIONIME (DU3MUYECKHE BEIMUYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS
3aJjauu 3alUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEIOCTAIOIIME MM U30BITOUYHBIE JAaHHBIE,
BBIOMPATh 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC JUISI PELICHHS, MPOBOAMTH PACUETHI M
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUHHBL;

pacro3HaBaTh IpPOOJEMbI, KOTOPbIE MOXKHO PEIINTh MPH MOMOIIM (U3NYECKUX METOJIOB,
UCTOJB3Yys ONHCAHUE WCCIIEAOBAHMS, BBIICIATH MPOBEPSIEMOE NPEANOIOKEHUE, OIICHUBATh
IIPaBUIBHOCTb IOPSJKA IPOBEAECHUS HCCIEN0BaHMsS, [€J1aTh BBIBOJABI, MHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOJEHUI U OIIBITOB;

MIPOBOJIUTH OMBITHI MO0 HAOIIOJCHHUIO (PU3MUECKUX SIBICHUN WM (U3NIECKHX CBOWCTB TEI
(u3y4yeHue BToporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHs YHEPTUH, 3aBUCHMOCTH TEepHOIa
KoJIe0aHWH TIPY)KUHHOTO MAasiTHUKAa OT MacChl TIpy3a U JKECTKOCTH TMPYXKHUHBI U
HE3aBUCHUMOCTb OT aMIUIUTY Ibl MaJIbIX KOJIEOAHUH, IPAMOIMHENHOE PACIPOCTPaHEHUE CBETa,
pasyoxeHue 0enoro cBera B CHEKTP, U3yYEeHUE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajie U
CBOMCTB HM300paXeHHs TMpeaMera B coOuparomei JuH3e, HaOMI0JIEHWE CIUIONIHBIX |
JMHEWYAThIX CIIEKTPOB M3IYUYCHHUs): CAMOCTOSITEIILHO COOMpATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000py0BaHUSs, ONICHIBATh X0 OMBITA U €r0 Pe3yJIbTaThl, (HOPMYIHPOBATH BHIBOMIKI;
IIPOBOJIUTH MPH HEOOXOAMMOCTU CEPHUI0 MPSMBIX U3MEpPEHH, Onpeesss cpeHee 3HaueHue
u3MepsieMoil BennuuHbl (POKyCHOE pacCTOssHUE cOOMparoleil JTMH3bI), 000CHOBHIBATH BHIOOD
criocoba u3MepeHus (M3MepUTeNbLHOro Ipudopa);

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTEN (PU3MUECKUX BENWYHH C MCIIOJIE30BAaHHEM TPSMBIX
U3MEpEeHu (3aBUCUMOCTh IyTH OT BpPEMEHM NpPU PaBHOYCKOPEHHOM JBMKEHUHU 0e3
HaYaJIbHON CKOpPOCTH, TEepuoJia KOJeOaHWH MaTeMaTWYeCKOro MasTHHKA OT JJIMHBI HUTH,
3aBHCUMOCTH yTja OTPaKEHHsI CBETa OT YIJIa TaJeHHWs W yIja MPeJOMJICHHS OT yria
Na/IeHus): MJIaHUPOBATh MCCIeI0BaHNE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaONUIl U TpadHKOB,
JIeTIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIIEIOBAHUS;

MPOBOJHUTE KOCBEHHBIC M3MCPCHHs (PM3HUCCKHX BENMYMH (CPEIHgY CKOPOCTH M YCKOPCHHE
Tela TPU PABHOYCKOPEHHOM [IBUKCHWH, YCKOPEHHWE CBOOOIHOTO TIaJeHHS, >KECTKOCTh
MPYXUHBI, KO3()PUIMEHT TPEeHUsI CKOJIBXKEHUsI, MeXaHn4yecKkasi paboTa U MOIIHOCTb, 4aCTOTa
U TepuoJ KoieOaHWi MaTreMaTH4YecKoro M MpPYKMUHHOIO MAasTHUKOB, OINTHYECKas CHIa
coOuparomeld JMH3bI, paJMOAKTUBHBIM (OH): IUIAHUPOBAaTH M3MEPEHHs, COOHpaTh
OKCIICPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJNHATH W3MEPEHUs, Cleays NpeaIoKEHHON
WHCTPYKIIMHY, BBIYUCIISITh 3HAYCHNE BEIMYMHBI U aHAJTH3UPOBATh MOJyYSHHBIE PE3YJIbTAThI C
y4€TOM 33JIaHHOU ITOTPELTHOCTH U3MEPEHU;

co0Jro1aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
pa3nuyaTh OCHOBHBIE NMPU3HAKUW M3YYEHHBIX (DU3MYECKHX MOJENel: MarepuanbHas TOYKa,
abCOMIOTHO TBEPAOE TENIO, TOYEUHBIH HMCTOYHMK CBETa, JIyd, TOHKAas JIMH3A, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHIIMIEI ACHCTBUS U3yUYEHHBIX MPUOOPOB W TEXHUYECKHX YCTPOWCTB C
OMOpOi Ha MX OomHMcaHUs (B TOM YHUCIE: CHUIOMETP, JAaTUYUKU MOJOXKEHUS, PACCTOSHUS U
YCKOpPEHHMs, paKeTa, 3XO0JOT, OYKH, IEepHUcKol, (¢oToanmnapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCnob3ysl 3HaHUS O CBOMCTBaX (U3NYECKHUX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;



UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX TNPUOOPOB M TEXHOJOTMUECKHMX MPOIECCOB IMpPHU pPEUIeHHH Yy4deOHO-
MPAKTUYECKHX 3aja4y, ONTHUYECKUE CXEMBI JJISl IOCTPOCHUS N300paKEHU B TNIOCKOM 3epKalie
U cobuparolei JTuH3e;

IIPUBOAUTH MIPUMEPHI (HAXOAUTh UH(OPMALHIO O MPUMEpax) MPAaKTUYECKOTO MUCIOJIb30BaHUS
¢u3nyeckux 3HaHUH B TIOBCEAHEBHOM JKU3HM JUIsl oOecneueHHs O€30MacHOCTH IMpHU
oOpalieHun ¢ NOpudOpaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHHs 3I0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKpYIKaloIIe cpejie;

OCYWIECTBISAITh ~ MOUCK  HWHpopMauuu  (U3MUECKOro  coaepkanuss B MHTtepHere,
CaMOCTOSITENIbHO ~ (hOpMyNUpys TIOMCKOBBIM — 3ampoOC, HAXOAWTh IYTH  OIpEJeICHUs
JOCTOBEPHOCTH  TOJy4eHHOW WH(GOpMAllMd HAa OCHOBE HWMEIONIMXCS 3HAHUW W
JIOTIOJIHATEIbHBIX HCTOYHHUKOB;

UCIOJb30BaTh IPH BBINOJHEHUM Y4YEOHBIX 3aJaHMi HAy4YHO-TIOMYJISIPHYIO JIUTEPaTypy
(bu3n4ecKoro cojlepXaHus, CIpaBOYHbIE MaTepHualibl, pecypcbl cetu MHTepHeTr, BianeTh
npuéMaMHu KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpazoBaHus MH(GOpMalMU U3 OJIHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBIE NMHCBMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMAlUU U3
HECKOJIbKUX MCTOYHHUKOB (PH3UYECKOTO COJIEPKAHHS, MYOINYHO MPEICTABIATh PE3yJIbTaThI
IIPOEKTHOM WJIHM HCCIIEOBATEIbCKON IESITEIBHOCTH, IIPU 3TOM TPaMOTHO MCIIOJIb30BaTh
W3yYEHHBIH MOHATUHHBIA ammapaT U3ydyaemMoro paszgena (GU3MKA M COIPOBOXKAATh
BBICTYIUIEHHE [IPE3EHTAIMEN ¢ yUETOM OCOOEHHOCTEN ay JUTOPUHU CBEPCTHUKOB.

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJISA 1 YYEHUKA

1. Pa6ouas nporpamma. ®usuka. 7 — 9Kknaccel: y4e6HO-METOAMIECKOTO MOCOOHS

/coct.TuxonoBaE.H. — 2-e u3n.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. Tlporpammbl OCHOBHOrO o06mero o6pasosanus. Pusuka. 7 — 9 Kiacchl
23
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pa6ouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUY C BHIOPAaHHBIM YYEOHHKOM:
4, Jlykammk B.M. COopHUK BOmpocoB W 3amad mo ¢usmke. 7-9 kim. — M.:

IIpocemenue, 2010. —192c.

5. Kupuk JLA. @®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSTENbHBIE U
KOHTpOJbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

6. Acraxosa T.B. ®usuka. 7 knacc. JlaGopaTopHsle paGoThl. KOHTpOJIEHEIE 3a/1aHHS.
—Caparos:Jluueii, 2014.

[.  «KourponbHo-usmeputenbHble Matepranbl. Gusnka. 7 kmace/Coct. H.U. 3opun. —



2-e u3n.,nepepad. — M.:BAKO, 2013.
8. Mapon A.E. ®usuka. 7 kiacc: yuebHO-MeToquueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

9. A.B.Iepwimukun ®usuka - 8k12023 r, M. JIpoda.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI

N PECYPCbBI CETU UHTEPHET

bubnuoreka — Bcé mo npeamety «®Pusukay. — Pexxum nocryna: http://www.proshkolu.ru
BuzaeoonsiTel Ha ypokax. — Pesxum gocryma: http://fizika-class.narod.ru
Enunas xosuteknus 1udpoBbix 00pazoBaTeIbHBIX pecypcoB. — Pexxum goctyna: http://school-

collection.edu.ru

HHTepecHble MaTepHraibl K ypokaM (PU3HKH IO TeMaM; TECTHI IO TEMaM;
HAarJsIHbIe TOCOOUS K YPOKaM.
— Pexxum nocrtyma: http://class-fizika.narod.ru
[{udpossie 0Opa3zoBaTenbHbIE PECYPCHI.

— Pexxum octyma: http://www.openclass.ru
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TeMaTHyeckoe IVIAHMPOBaAHUE

du3uka 8 kiaace

Nernm Tema KoumnuectBo KP JIP
4acoB
1 TennoBsie siBICHUS 23 1 4
2 | DnexTpuyeckue sIBICHUs 29 1 B
3 | DnexTpoMarHuTHbIE SIBJICHUS 16 - 1
Hroro: 68 3 10
IMoypouHoe ni1anupoBanue, pusnka 8 kiacce,
Kk yueOnunky U.M. Ilépbimukun, A.A. UBanoB, u3a. «IIpocsemenue»
Ne/nn Tema pa3jaesia, ypoka K- B0 yacon
TenioBble siBjeHus1 (23 4) 23
1 Ocnosuble nonokenuss MKT. ArperaTHble COCTOSTHUS BEIIECTBA 1
2 CwmaunBanue u HecMauynBanue. KanmuisipHbIe sIBICHUSL. 1
3 Temneparypa. IlpuunHa TEIIIOBOrO paclIupeHus Tedl. 1
4 Buytpennss sneprusi. CnocoObl H13MEHEHUs] BHYTPEHHEH SHEPTUH. 1
5 TermmonpoBoaHocTs. KonBekiusi. M3nyuenue. 1
6 Pemenue 3anau no teme "CrocoOsl nepeaaun TemnoTsl". JlaboparopHas 1
pabora Nel "U3yuenue ycTpoiicTBa kajopumerpa'
7 KonuuecTtBo TeminoTel. EAuHUIIBI KONMYecTBa TEIUIOTHL. Y AeNbHas 1
ternoéMKocTh. JlaboparopHas pabota Ne3 «3mepenue yaenbHoM
TEMJIOEMKOCTH TBEPJIOTO TeJay
8 Pacuér konmyecTBa TeIOTHI. Y paBHEHHE TEIIOBOTO OaJiaHca. 1
9 JlabopaTtopHnast pabora No2 "M3yuenue nporiecca Temiooomena" 1
10 | DHeprus TomMBa. Y iebHas TEIJI0Ta CTOPAHUSI. o1 1
11 | 3akoH coxpaHEeHHs U MPEBPALIEHUS SJHEPTUH B MEXaHUUECKUX U 1
TEIUIOBBIX IMpolieccax
12 | Pemenue 3anau 1
13 | [InaBneHue U OTBEpACBAHNE KPUCTAIIMYECKHX Tell. 1
14 | YnuenpHas TEIJIOTA MJIABJICHUS 1
15 | Pemenwne 3aa4 nmo Teme "V penpHas TEIUIOTA MIaBIeHUs" 1
16 Ucnapenue. Konaencanus. HachieHHbIH 1 HEHACKIIIEHHBIN 1
nap.Ilormomenne YHEPTUN TIPU UCTIAPEHUH U BIJICIICHUE TTPH
KOH/JICHCAIIUH.
17 | OTHOCHTENbHAS BIAKHOCTH BO3/IyXa U €€ n3mepenue. Jlaboparopuas 1
pabota Ne4 "M3mepenue BIaXKHOCTH Bo3ayxa'
18 | Kunenne 1
19 | YaenpHas TemioTa napooodpa3oBaHUsl 1
20 | Pabora ra3a u mapa npu pacmupernun. JIBC. TlapoBas TypOuHa 1
21 KIIJ] renmoBoro gBurareis 1
22 | Pemenue 3ama4 no teme "TeroBele siBneHus" 1
23 | Kourpoabnas padora Nel no teme "TenjioBble siBjieHus" 1
JyleKTpUYeCKHUe SIBJICHUS 29




24/1 | DnexTpu3anus TeJ MpU CONMPUKOCHOBEHHU. B3anMoeiicTBre 1
3apSDKKCHHBIX TEJl.

25/2 | Dnexrpockor. [IpoBOIHMKH U HEPOBOAHUKH JICKTPUYECTBA. 1

26/3 | 3axon Kymona. Diekrpuueckoe mose. J[enMMOoCTh 3JIEKTPHYECKOrO 1
apsiaa. DJIEKTPOCKOIL.

27/4 | CrpoeHue aroma. 1

28/5 | OObBsCHEHHUE NEKTPUICCKUX SBJICHUIA. 3aKOH COXPaHEHHUS 1
IEKTPUUECKOTO 3apsijia.

29/6 | Pemienue 3ama4 mo teme "3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsa” 1

30/7 | Cratudeckoe 3JIEKTPHUYECTBO, €r0 YUET U MCIIOJIb30BaHUE B OBITY U 1
TEXHHKE.

31/8 | DnexTpuyeckuii TOK. ICTOUHUKH 3JIEKTPUYECKOTO TOKA. 1

32/9 | DnekTpuyeckas 1enb U €€ COCTAaBHBIC YACTH. 1

33/10 | ITpakTuKyM 110 COOPKE ACKTPUICCKUX IEIICH. 1

34/11 | DaekTpryecKHii TOK B METa/LIaX 1

35/12 | JleWicTBHSI 3JIEKTPUUECKOTO TOKA. 1

36/13 | Cuna Toka. U3mepenue cuibl Toka. Jlabopatopaas pabora Ne5 "C6opka 1
HIIEKTPUUYECKOM IIeTIM M M3MEPEHHE CHJIIBI TOKA B €€ Pa3IMYHbIX yyacTKax"

37/14 | Dnektpuueckoe HanpspkeHue. JlaboparopHas pabota Ne6 "M3mepenue 1
HaNpsHKCHUS Ha PA3JIMYHBIX YYaCcTKaX MMOCIEI0BATEIFHON IIEKTPUIECKON
nenu"

38/15 | 3akon Oma 1

39/16 | Pewenue 3anau no reme "3akod Oma" 1

40/17 | PacuéT cOnmpoTHBIICHHUS MPOBOTHUKOB. Y IEIbHOE COMPOTUBIICHHE 1

41/18 | Pemienue 3ana4 o Teme "ConpoTHBICHUE TPOBOTHUKOB" 1

42/19 | Peocratsl. Jlaboparopnas paborta No7 "M3amepeHre cOnpoTUBICHHS 1
npoBoAHMKa. M3yueHune npuHuna JeicTBus peocrara”

43/20 | TlocnenoBaTeabHOE COETUHEHNE TPOBOTHUKOB. 1

44/21 | Pemenue 3amau o teme "TlocienoBaTeibHOE COSTMHEHNE MPOBOAHUKOB" 1

45/22 | TlapaiensHoe coeiMHEeHHEe POBOAHUKOB. JIabopaTopHast pabota Ne§ 1
"N3ydyeHue napajuiebHOr0 COeAMHEHUS TPOBOAHUKOB"

46/23 | Pemrenue 3amau o teme "llapaienbHoe COeIMHEHUE TPOBOJTHUKOB" 1

47/24 | PaboTa U MOIITHOCTB DJICKTPHUECKOTo ToKa. JlaboparopHast pabota Ne9 1
"N3mepeHne MOIITHOCTH M pa0OThI TOKA B AJICKTPUYECKOM Jlamrie" 26

48/25 | Pemenue 3amau no reme "Padora ¥ MOIIHOCTB TOKA" 1

49/26 | HarpeBaHue MPOBOIHUKOB JJICKTPUUYCCKHM TOKOM. 3aKoH JI>KOyIIs - 1
Jlenma"

50/27 | Jlamna ocBeleHusl. DIEKTPUIECKUE HArpeBaTeIbHbBIC TPHUOOPHI. 1
KopoTtkoe 3ambikanue. [Ipenoxpanurenu.

51/28 | [ToBTOpeHue TeMbl "DieKTpudIecKue sBICHHUs " 1

52/29 | KoutpoJabHasi pagota Ne2 "DjekTpuieckue siBjeHus" 1

DJIeKTPOMArHUTHBIE SIBJICHUS 16

53/1 | IlocrostHHBIE MATHUTBL. MarHUTHOE TOJIE. 1

54/2 | MarauTHOE 10Jie TIPOBOJHUKA C TOKOM U TIOCTOSIHHBIX MAIHUTOB. 1
DJIEKTPOMArHUTHl M KX IPUMEHEHUE.

55/3 | MaruuTHOE moJie 3eMIIH. 1

56/4- | lelicTBHe MarHUTHOT'O MOJISl HA MMPOBOTHUK ¢ TOKOM. [IpaBuiio jeBoit 2

5 pPYKH

58/6 | MumyKiust MarHUTHOTO ITOJIS. 1

59/7 | DnexTpuYeCcKHii ABUraTEb. 1

60/8 | MaruuTHbIi oTOK. SIBIeHre DMU. 1




61/10 | Jlabopatopras pabora Nel( "M3ydeHue sSBICHHUS dIICKTPOMArHUTHOM 1
WHIYKIUu"
62/11 | Hanpasiienue nHAYKIMOHHOTO ToKa. [TpaBuio Jlenia. 1
63/12 | CriocoObI mmoydeHHst SJIEKTpHUECKOi sHepruu. [lepeaayda 3aeKTpUYeCcKOi 1
DHEPTHH.
64-65 | [loBTopenue TeMbl "DIeKTpOMarHUTHBIC SIBJICHHS" 2
66 | KontposbHas padora Ne3 "DyekTpoMarHuTHbIC SIBICHHS" 1
67-68 | IloBTopenue mo Kypcy. Perenne kauecTBEHHBIX 3a/1a4. 2
TemaTH4uecKoe MJIAHNPOBaHUE
K yueOHuky «®@usnka» 9 kiaacc,2021 roa, Ix3amen, A.B. [Iéppimkun
Ne/m HanmeHoBaHuUe pa3iesioB U TEM Koan4yecTBO 4acoB
nporpamMm BCEro | KOHTPOJILHBIX | JJa00pPaTOPHBIX
padot padot
1 3aKOHBI B3aUMOJEHCTBUS U IBIDKECHUS 45 1 3
TeJ
2 Mexannyeckue KoneOaHUs U BOJHBL 17 1 1
3BYK
3 CBeroBbI€ sIBIIEHUS. DIEKTpOMarHuTHele | 16 1 3
BOJTHBI
4 CtpoeHue aromMa u aTOMHOIO Spa. 24 1 2
Vcnonp30BaHKe DHEPTHUH aTOMHBIX sIEP
HToro: 102 4 9
27
IToypouHoe muIaHMpoOBaHuUe
No Tema ypoka KonnuectBo
ypoKa 9acoB
3aKoHbI B3aMMO1eHCTBHS U JIBHKEHUS TeJl 45
1 Cucrema otcuéra. [locTynarenpHoe nBUKeHUE. MaTepuanbHas TOUKa. 1
ITepemenieHue.
2 Omnpenenenne KOOpIAUHATHI ABIKYIIETOCS Tela 1
3 Pemenune 3amau no teme "llepemenienne. OnpeneneHre KOOPAUHATHI 1
JBIKyLIerocs temaa'
4 [TepemenieHre MPU PaBHOMEPHOM TPSIMOJIMHEHHOM JIBHYKCHUH. 1
5 Pemenue 3amau Ha mepeMenieHre Ipyu paBHOMEPHOM MPSMOJIUHEIHHOM 1
JIBUKEHUH
6 XapakTepuCTUKH HEPAaBHOMEPHOrO JBWXKeHHUA. [IpsMonuHeitHoe 1
PaBHOYCKOPEHHOE JIBIDKEHHUE. Y CKOPEHHE.




7 Pemwenne 3agau no Tteme «lIpsmoiMHENHOE PaBHOYCKOPEHHOE 1
JIBOKEHUE. Y CKOPEHUE»
8 CKOpOCTh MPSIMOJIMHEHHOTO pPaBHOYCKOPEHHOTO IBUXeHUs. | paduk 1
CKOPOCTH
9 Pemenne 3amau  mno Teme  «CKOpoCcTh  IPSIMOJIMHEHHOIO 1
PaBHOYCKOPEHHOTO JBIKEHUs. I'pauk cKkopocTH
10 Pemenue 3amay no reme «I'paduk ckopocTu» 1
11 IIepemenieHue nIpyu paBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUM. 1
12 Pemenne 3amau mo Tteme «llepemernienue npu paBHOYCKOPEHHOM 1
IPSAMOJIMHEHHOM JBMYKCHUN
13 [Tepememnienue 6e3 HavabHOUW cKopocTH. JlabopaTopHas padora Nel 1
«MccnenoBaHne paBHOYCKOPEHHOTO JABW)XKEHHUA 0€3 HayalbHOU
CKOPOCTH.
14 Pemenue 3amau mo Teme «PaBHOyCcKOpeHHOE ABMKEHUE O€3 HadYaIbHOU 1
CKOPOCTH»
15 CkopocTh mpu  KPUBOJIMHEHMHOM  JBUKEHUHM. JIBM)KEHHE 110 1
OKPYKHOCTH C MOCTOSIHHOM 1O MOJTIYJIFO CKOPOCTBIO.
16 OTHOCUTEIBHOCTD JIBHYKCHHSI 1
17 Junamuka. MaepuuanbHblie cucteMsl oTcuéra. 1 3akoH HeloToHa 1
18 Cuua. 2 3akoH HproToHa 1
19 Pewenne 3anaud no reme «Bropoint 3akoH HeroToHa» 1
20 Bsanmopetricteue ten. Tpernii 3akon Hprorona 1
21 CBoOogHOE TajeHUE Ted W JBW)KCHHE Teja, OPOIIEHHOTO BBEpX. 1
HesecomocTs.
22 Pemenue 3a1a4 no teme «CBo00IHOE A IEHUE TEI» 1
23 JlaGopatopHass pabota Ne2 «M3mepeHue YCKOpEeHHUS CBOOOJHOTO 1
naJICHUS.
24 3aKOH BCEMHMPHOIO TATOTEHMS. YCKOpEHHE CBOOOJHOrO MaJeHHs Ha 1
3emiie U IpYTuX HEOSCHBIX Telax.
25-26 | Pemienue 3a/1a4 1o Teme "3aKOH BCEMUPHOTO TATOTEHHs". 2
27-28 | Cuna ynpyroctu. JlabopatopHas pabora Ne3 "Ompenenenue 2
YKECTKOCTH IIPYKUHBI"
29 Pemenue 3aa4 mo reme «Cuia ynpyroctuy 1
30 Bec Tena, ABMKYIIETOCS ¢ YCKOPEHUEM. 1
31 Cuna tpenus. Pemenue 3agad no teme «Cuiia TpeHus» 28 1
32 JlnHamuKa KpUBOJUHEHHOTO ABU)KECHHUSL. 1
33 Pemenne 3amau mo Teme «/IBkeHHME Tana MO OKPY>KHOCTH C 1
TIOCTOSTHHOM IO MOJTYJTIO CKOPOCTBIO»
34 VcKyCCTBEHHbBIE CITYTHUKH 3EMJIN. 1
35 YcnoBust paBHoBecus Teil. LleHTp TsbkecTu. Buabl paBHOBECHS Tell. 1
36-37 | Immynbc Tena. 3aKOH COXpaHEeHUs! UMITYJIbCa. 2
38 PeakTuBHOE ABM>KEHUE. PakeTsl. 1
39-40 | Pabora cuiibl. MonHOCTh. [loTeHIIMAIbHAS U KWHETHYECKast SHEPTHSL. 2
41 Pemenne 3amau «Pabora cmiasl. Mommuocts. IloTeHnuansbHas u 1
KHHETHYECKAs SHEPTH
42 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH 1
43 Pemienne 3agau mno Teme «3aKOH COXpPaHEHHS MEXaHMYECKOH 1
DHEPTUNY.
44 [ToBTOpEeHME TEMBI «3aKOHBI B3aUMOICHUCTBUS U ABUKECHUS TEI 1
45 KonTponbaas pabota Nel «3akoHbBI B3aUMOICHCTBUS U ABHIKCHUS TEIDY 1
Mexann4yeckue KoJ1e0aHus U BOJHbI. 3BYK 17
46/1 | KomebOarenpHoe nBmxkenue. KonebdarenbHble cucTeMbl. MasgTHUK. 1
47/2 | BenuuuHbl, XapaKTepH3YIOIIUE KOJIEOATEILHOE IBIKCHHE. 1




48/3 | Pemenne 3amad 1o TeMe «XapaKTePHCTHKH KOJIeOATEIHbHOTO 1
JIBYDKCHUS

49/4 | TapMOHHMYECKHE KOJICOaHHUSI 1

50/5 | 3aryxaromiue Konebanus. BeIHYKICHHbBIE KOJIeOaHMUs. 1

51- Pesonanc. Jlabopatopnas padora Ne 4 «McciaenoBaHue 3aBUCHUMOCTH 2

52/6-7 | mepuoja ¥ 4acTOThI CBOOOJHBIX KOJICOAHWH MasTHHKA OT JJIUHBI €ro
HUTH

53/8 | Pactipoctpanenue kosebanuit B cpeme. Bonubl. IlpomosibHbie | 1
HOTIEPEYHBIC BOJIHEI

54/9 | nuna BosHbl. CKOPOCTh pacpoCTpaHEHHsI BOJIH. 1

55/10 | Pemrenue 3amau o teme "J{nuHa BoiHbL. CKOPOCTH PacIpOCTPaHCHHS 1
BOJIH"

56/11 | McrouHukH 3ByKa. 3ByKOBbIE KOJICOaHHUS 1

57/2 | 3ByK U ero XapakTEepUCTUKHU: BHICOTA, TEMOP, IPOMKOCTb. 1

58/13 | PacnpoctpaHeHue 3ByKa. 3BYKOBBIC BOJIHBI. 1

59/14 | Pemenue 3amau no reMe «CKopocTh 3ByKa. PacnpocTpaHeHue 3ByKa» 1
60/15 | OrpakeHre 3ByKa. 3ByKOBOM pE30HAHC. 1
61/16 | TToBTOpeHue o TeMe «MexaHHuecKre KojaeOaHus M BOJHBI. 3BYK» 1

62/17 | KonrpoabHas pabora Ne2 «MexaHudeckre KoJieOaHus U BOJIHBI. 3BYK» 1
CgertoBble siBienns. IMB 16

63/1 | Ucrounuku cBeta. Pacrpoctpanenue cBera. OTpakeHHE CBETa. 3aKOH 1
OTpaKEHHMsI CBETA.

64/2 | Ilnockoe 3epKaio. 1

65/3 | IIpenomiienue cBera. 3aKoH mpenomiicHus cBeTa. [lojHoe BHyTpeHHEe 1
OTpaKEHHE.

66/4 | Pemenue 3a1a4 "3akoH mpenomiicHus cBeTa" 1

67- | Jlunzpl. Onthueckas cuna JuH3bL. JlaGopatopHas pabGota Ne5 2

68/5-6 | "M3yueHue CBOICTB M300pakeHHs B coOuparoniei iun3e. M3mepenue
ONTUYECKOM CUJIbI JIUH3bI"
69- | U3o0paxenus, naBaemble nuH30M. [7az u 3perme. OnrTudeckue 2
70/7-8 | mpubopsl.

71/9 | Unrepbepennus u qudpakius cBera. 1

72/10 | ®dusnyecKkuii CMBICI MOKA3aTelIsk IPEJIOMIICHHSI. 1

73/11 | Mucnepcus cera. [[Bera Tei. 1

74/12 | Tumbl ONTHYECKUX CIIEKTPOB. 29 1

75/13 | DneKTpOMarHUTHOE TMoJe. DIEKTPOMAarHUTHbIe BOJHBL. CBOMCTBa 1
OMB.

76/14 | nana3zonsl DMB. Pa3zBuTHe B3IJIs110B Ha IPUPOAY CBETA 1

77/15 | Pemenue 3agay no teme: "CseToBble sABiIeHUA. DMB" 1

78/16 | KontponbHas padora Ne3 mo teme "CBeroBbie siBieHus. SMB" 1

Crpoenne atoma U aTOMHOI0 siapa. McnoJsib30BaHue JHepPruu 24
ATOMHBIX siiep

79/1 | PamnoakTUBHOCTG. SlepHas MOJIENb aToMa. 1

80/2 | IlornomeHne U WCHycKaHue cBera atomamu. JlabopaTopHas paboTa 1
Ne5  «HabGmroneHue — CIUIOIMIHOTO M JIMHEWYaToro  CIEKTPOB
UCITYCKaHUS».

81- | PanuoakTuBHBIE MIPEBPAIEHUS ATOMHBIX Si7Iep. 3aKOH PaIMOAKTUBHOTO 2

82/3-4 | pacnana.

83/5 | DkcniepuMeHTaNbHBIE METOJIBI UCCIEIOBaHMUs 4acTull. JlabopaTopHast 1
pabora Ne6 «lM3mepeHHe €CTECTBEHHOTO paauanuoHHOro (oHa
JTIO3UMETPOM»

84/6 | Tunbl ONTHYECKUX CIIEKTPOB 1

85/7 | IlornomieHre M UCITyCKaHNE CBETa aTOMaMH. 1




86/8 | Jlabopatopnas pabota Ne6 «HaOmrogeHue CIUIONIHOTO U JIMHEWYATOTO 1
CTHIEKTPOB MCITYCKAHUSD.

87/9 | Pemenue 3a1a4 no teMe «DICKTPOMArHUTHBIC SIBICHHSD) 1
88/10 | OTKpbITHE IPOTOHA M HEHTPOHA 1
89/11 | CocraB aTOMHOTO sipa. SIIepHbBIC CHITBI 1
90/12 | Pemenue 3ama4 o Teme "CocraB aTOMHOTO sijipa. SliepHbie cubl" 1
91/13 | Dueprus cBs3u. Jledhekt Macchl 1
92/14 | leneuue sinep ypana. I{enHast peakiusi. 1
93/15 | SlmepHblii peakTop. ATOMHAs DPHEPrEeTHKA 1
94/16 | buosorudeckoe JACHCTBUE paIHaIIH. 1
95/17 | TepmosinepHasi peaxIfusi. 1
96/18 | JIaboparopHas pabora Ne§ «l3yucHue aeleHus sapa aToMa ypaHa 1o 1

dororpaduu TpeKOBY.

97/19 | Jlaboparopuas padota Ne9 «M3ydeHue TPeKOB 3apsHKEHHBIX YACTHIL IO 1

rOTOBBIM (poTorpadusim»
98- | IloBTopenwue o Teme «CTpOCHHUE aTOMa U aTOMHOTO SIpay 2
99/20-
21
100/22 | KourponbHass pabora Ned mo teme «CTpoeHHE aroMa W aTOMHOIO 1
sapa. Mcronp30BaHHE aTOMHOW DHEPTUNY

101- | [ToBTOpEHHUE MO KypCy 2

102/23-
24

30
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