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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MOJIOKEHUH U TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS Ha 6a30BOM YpPOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpammel, ripeactaBieHHbIx B PI'OC OO0, a Takxke ¢ yuéroM (denepanbHON paboueit mporpaMMbl
Bocriutanust u Konuenmuu npernogaBanus yaeOHoro npeamera «Duznkay.

Conepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYYalOIIMXCS M OpraHu3aluio M3ydeHus (U3MKM Ha JeATeIbHOCTHOM ocHOBe. B
mporpaMMe Mo (U3MKe YYUTHIBAIOTCA BO3MOXHOCTH y4eOHOIO MpeAMEeTa B pealu3aluu TpeOoBaHUN
@I'OC OO0 k muaHupyeMbIM JMYHOCTHBIM M METalpeAMETHBIM pe3yibTaTaM OOYYEHHs, a TaKkKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHHs.

[IporpamMma o ¢usmke ycraHaBIuBaeT pacipeeneHne yaeOHOro MaTepuana 1o rojam o0y4eHus
(mo kyaccam), mpeIaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTh U3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHMSI U YUETE BO3PACTHBIX 0COOCHHOCTEH 00yJaronIIXCsl.

[IporpamMma no ¢usuke paspaboTaHa C LETBI0 OKA3aHUS METOIUYECKONW MOMOUIM YYHUTEIIO B
co3/1aHuu paboudelt mporpaMMel Mo y4eOHOMY MPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIONIUM JJIi €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIBKY (DM3WYECKHe 3aKOHBI JIEKaT B OCHOBE NPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMueit u puznyecKoi reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAPTHHY
MUpa, TPeoCTaBIseT Haubosee siCHble 00pasibl MPUMEHEHHs] HAyYHOTO METOoja MO3HaHHS, TO €CTh
croco0a MoJy4eHus JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TIaBHBIX 33]a4 PU3NYECKOr0 00pa30BaHUs B CTPYKTYype 00IIero 00pa30BaHUs COCTOUT
B (hOpMHPOBAHNH €CTECTBEHHO-HAYUYHOUN IPaMOTHOCTH M HHTEpECca K HayKe y 00yJaromuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IPEAINOJIAraeT OBJAJCHUE  CIEAYIOLIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAy4YHYIO TPaMOTHOCTb:

® Hay4HO OOBSICHSTDH SIBICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® MHTEPIPETUPOBATH JAHHBIE U UCIIOIb30BATh HAYUHBIE JOKA3aTEIbCTBA JJIs OJTyYEHHS
BBIBOJIOB.

Lenu n3yuenus Gu3nMKu Ha ypoBHE OCHOBHOIO 00111ero o0pa3oBaHus onpeaeiaeHsl B Konnenuuu
npenogaBaHusi ydeOHoro mpenamera «dPusmka» B 00pa3oBaTeIbHBIX OpraHu3aIusax Poccuiickoit
®denepannu, peaau3yoUX OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrpPaMMBbl, YTBEPKAEHHOHN pelIeHreM
Komnnernn Munncrepcta npocsemenus: Poccuiickoit @enepanuu (mporokoint ot 3 nexkadps 2019 r. Ne
[1IK-4BH).

ean n3ydyenus pu3nKu:

e MpuOOpeTeHHEe MHTEepeca W CTPEeMJICHHUS O0ydarouuxcs K Hay4YHOMY H3YyUEHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHHMH O HAy4yHOM MeETOJe TO3HaHUS U  (QopMHUpOBaHUE
HCCIIEIOBATENLCKOI0 OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

e (opmupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3YYCHHS OCHOB CTPOCHUS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue npeacTaBIeHU 0 posid GU3HUKH ISl PA3BUTUS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH 1 TEXHOJIOTHII;



® pa3BUTHE TPEICTABICHUA O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaaIbHOM
JESTeIbHOCTH, CBS3aHHOW C (PU3MKOW, NMOJTrOTOBKA K JajbHEUIIEMYy OOYYCHHIO B ITOM
HaIpaBIICHUU.

JloCTIKeHHEe THX IieNieil mporpaMMsbl 1o (pu3KMKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs

o0ecreynBaeTcs pelIeHUEM CIICIYIONUX 3a/1aY:

e TpuOOpeTeHUE 3HAHWKA O TUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

® TpUOOpETEeHUE YMEHUH ONMHCHIBATH M OOBSICHATH (PU3MUECKUE SBJICHUS C HCIOJIH30BAHUEM
MOJTyYCHHBIX 3HAHMIA;

® OCBOCHHE METOOB PEUICHHS MPOCTEUIIINX PACUETHBIX 3a/1a4 C HCIIOJIb30BaHHEM (DU3NICCKUX
MoOJIeJIeH, TBOPYECKHUX M MPAKTHKO-OPHEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHC YMEHHWI HAOIIOAaTh MPUPOTHBIC SBICHUS W BBITIOJIHATH OIBITHI, J1a00OpaTOPHBIC
paboThl W OKCHEPUMEHTAIBbHBIC KCCICIOBAHUS C HCIOJIb30BAHUEM HW3MEPHUTEIBHBIX
puOOpoB;

e oOCBOCHHE TMPUEMOB paboThl ¢ wuHPOpMaNKed (QUINIECKOr0 COACPKAHMS, BKIFOYAS
MH(OPMAIIHIO O COBPEMECHHBIX JIOCTHKCHUSX (DU3HMKH, aHAIN3 M KPUTHUECKOE OIICHHUBAHHE
nH(pOpMAIHH;

® 3HaKOMCTBO cO chepamMu NpodecCHOHATBHON AEATEIBHOCTH, CBS3aHHBIMU C (DU3HUKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU HA JOCTIKECHHSIX (PU3UUICCKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIl ypOBeHb) Ha ypOBHE OCHOBHOTO OOIIEr0 0OO0Opa30BaHUA
otBoautcs 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 ydaca B
HEJIENI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipemyaraemelii B mporpamMme no (u3MKe MepeyeHb J1a0opaTOpHbIX pabOT M OMBITOB HOCUT
PEKOMEHAATEeNNbHBIN XapaKkTep, YUUTeNb JIelaeT BEIOOp MPOBeeHUs 1a00paTOPHBIX pabOT U OMBITOB C
y4€TOM HHIUBUAYaJIbHBIX OCOOEHHOCTEH O0OydYaroIMXcCsi, CHUCKAa 3KCIEPUMEHTAJIbHBIX 3aJaHMi,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mpupoge. fBneHus npuponabl. PU3NUECKUE SBJICHMS: MEXAHUYECKHE,
TEIJIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenune ¢usnueckux BenuuuH. Duszmueckue HpUOOPHI.
[TorpemHocTs n3Mepennii. MexayHapoiHasi cucTemMa €IMHMUII.

Kak ¢wusuka u npyrue ecrecTBeHHbIE HAYKH U3Y4aroT Ipupony. EcrecTBEeHHO-HAYUHBIH METO/
MO3HAHMS: HaOJIO/IEHNE, TTOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABUKEHUE TUIIOTE3, SKCICPUMEHT 10
MIPOBEPKE rumoTe3, 00bscCHeHUe HaboraeMoro sBieHus. Onucanue (GU3NIECKUX SIBICHUH C ITOMOIIBIO
MOJIEJIEN.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, IJIEKTPUICCKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usmueckue TPUOOPHI U TMPOIEIypa TNPSIMBIX H3MEPCHHA aHAJIOTOBBIM U ITU(GPOBBEIM

pUOOPOM.

Jlabopamopuuvie pabomot u onvimol.

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.

N3mepenue paccTossHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Ornpezenenue pa3MepoB MajbIX TeNl.

N3mepenne temneparypsl IPpU MOMOIIM KUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEpaTyphI.
[IpoBeneHue uccienoBaHus MO MPOBEPKE THUIOTE3bL: JaTbHOCTh MOJETA MIAPUKA, TYLHIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIe, YeM OOoJIbIlIe BBICOTA ITyCKa.

Paznen 2. [leppoHauyaibHble CBeleHHS O CTPOEHHMH BelllecTBA.

CTpOCHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCPBhI. OHLITBI, JAOKAa3bIBAOIHUE JUCKPETHOC
CTPOCHUC BCUICCTBA.

ok wnNpE

JIBr>kenue yactuil BemectBa. CBsi3b CKOPOCTH JBMIKEHHUS YACTHIL C TEMIIEpaTypoid. bpoyHOBCKoe
newkenue, nuddysus. BzaumoaencTBre yacTUIl BEECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperaTtHple COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTATUITMUECKHX )
Ten. B3auMOCBsI3p MeXAy CBOMCTBAMH BEHIECTB B pa3HbIX arperarHbIX COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHue 6pOyHOBCKOTO JIBHIKEHUSI.

2. HaGmonenue nuddysuu.

3. HaGmronenue siBIeHUH, OOBACHSAIOMIMXCS TMPUTSHKCHUEM WIH OTTAJKUBAHMEM YaCTHUIL

BEIIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Oruenka quamerpa aToMa METOJOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITHl IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBUE TeJl.

Mexanndeckoe ABWKEHUE. PaBHOMepHOEe M HepaBHOMEpHOe aBuxkeHue. Ckopoctb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTH v BpeMEeHH IBH>KCHHUSI.



SIBnenne vHepuuu. 3aKOH MHEpUMU. B3anMoneincTBrue Ten Kak MpUYUHA U3MEHEHHSI CKOPOCTH
IBUOKEHMsT Tesl. Macca kak Mmepa uHepTHocTH Tena. I[lnorHocths BemiectBa. CBsI3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIEeCTBA.

Cuna Kak xapakTepHUCTHKA B3auMoJielcTBUs Tel. Cuia ynpyroctd u 3akoH ['yka. M3amepenue
CWJIBl C MOMOIIBK JUHAMOMETpA. SIBJIEHUE TATOTEHHS M cwila TskecTH. Cuila TSHKECTH Ha JIPYTUX
mwaHerax. Bec Tena. HesecomocTh. ClokKeHME CHIJI, HANpPaBJIEHHBIX IO OJHOM IPSIMOH.
PaBHogeiictByromas cuwi. Cuna tpeHus. TpeHue CKoJIbXEeHUsI U TpeHHE MOKosl. TpeHue B MpUpPOAE U
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHM4ecKoro ABMKEHUS Tela.

N3mepenune ckopocTy NpsIMOIMHENHOTO ABMXKEHUS.

Habntoienue siBjeHUs] UHEPIIUH.

Habmoienne n3MeHeHus: CKOpoCTH MPH B3aUMOJIEHCTBUU Tell.

CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW PSIMOM.

Jlabopamopuvie pabomul u onsimol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHMS (LIapuKa B JKUJIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpeneneHue cpelHed CKOPOCTH CKOJNBXKEHUsS Opycka WM IIapuka [0 HaKIOHHOU
IIJIOCKOCTH.

ok wnNE

3. Omnpenenenune MIOTHOCTH TBEPAOTO TeENa.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsKeHHs (nedopManuu) MpYKUHBI OT
IIPUJIOKEHHOMN CHJIBL.

5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIBI TPEHHS CKOJIBXKEHHS OT Beca Tela U
XapakTepa COIpPUKaCarOIINXCsl TOBEPXHOCTEH.

Paznen 4. laBnenune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hapnenune. CriocoObl yMEHBIIEHUS M YBeNIWYeHUs JaBiieHUs. [laBieHue rasza. 3aBUCHUMOCTb
JaBlieHus raza oT o0béMa, Temmeparypsl. [lepenada naBieHUs: TBEPABIMHM TeJIaMHU, KUIKOCTSIMHU U
razamu. 3akoH [lackans. [THeBMaTHueckue MalIMHbl. 3aBUCUMOCTD JIaBJIE€HUS KUJKOCTH OT TJTyOUHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. [ uapaBamuueckie MeXaHU3MBI.

ATmocdepa 3emin u atMocdepHoe AaBiaeHue. [IpuurHbl CylecTBOBaHHS BO3YIIHON 000I04KH
3emmu. OmeiTr Toppuuermu. M3mepenue aTMocdepHOro aBieHUs. 3aBUCHUMOCTb aTMoc(epHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A u3MepeHus: arMochepHOro AaBJIECHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxuMeoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosgyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JaBIIEHUS T'a3a OT TEMIIEPATyPhl.

[Tepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coobmarommecst CoCyIbl.

I'mppaBnnueckuit mpecc.

[IposiBinenue neiictBus aTMOCGHEPHOTO JaBICHHUS.

ok wnNE

3aBHCHUMOCTh BBITAIKHBAIONIEH CHIIBI OT 00BbEMa MOrpYXEHHOW YaCTH Tela U IUIOTHOCTU
JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIONICH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue nnaBaHus TeN: MJaBaHUE WIM MOTPYKEHHE TEl B 3aBUCHMOCTH OT COOTHOILICHUS
IUIOTHOCTEH Tejla M KUIKOCTH.



Jlabopamopuusie pabomot u onvimol.

1. MHccnemoBaHue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh YaCTH
Tena.

2. OmnpeneneHue BHITAIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH HA TEJIO0, IOIPYKEHHOE B JKUJKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJIO B XKUIKOCTH, OT
MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH SKUKOCTH.

5. KoncTpyunpoBaHue apeoMerpa WM KOHCTPYMPOBAaHHWE JIOAKM U OIpEAelIeHHe €€
Ipy30M0AbEMHOCTH.

Paznea 5. PaGora n MomHOCTDh. JHEprus.

Mexannueckast pabora. MoLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiIO paBHOBecHs phluara.
[Ipumenenue npaBuia paBHOBECHS pbldyara K OJ0Ky. «3o1o0Toe mpaBuiio» mMexanuku. KIIJI mpoctbeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprusi. Kunetnueckas u noreHuuanbHas sHeprus. llpeBpamienne onHoro suaa
MEXaHUYECKOM IHEPTUU B APYroil. 3aKOH COXPAHEHHUSI SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onsimol.
1. Omnpenenenue padOThI CUIIbI TPEHUSI P PABHOMEPHOM JIBUKEHHUH Te€JIa M0 TOPU30HTAIbHOM
MTOBEPXHOCTH.
2. HccnenoBanue ycnoBHUi paBHOBECHS pblyara.
3. HNsmepenue KIIJ] HaKTOHHOM MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHECHUSI MEXaHUYECKON SHEPIHUHU.
8 KUIACC

Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO--KMHETHUECKOM TEOpUH CTPOCHHS BemiecTBa. Macca u
pa3mMepbl  aToMOB M MOJIEKYJ.  ONBITBI,  MOATBEPXKAAIONIME  OCHOBHBIE  TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHHU.

Mopnenu TBEPAOro, KUAKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammuueckue u
amop¢ubie Tena. OObSICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX TE€N Ha OCHOBE MOJOKEHUH
MOJIEKYJIIPHO--KUHETUYECKON Teoprr. CMauyMBaHUE U KaMWJLIIAPHBIE ABJIEHUA. TerioBoe paciiupeHue
H C)KaTue.

Temneparypa. CBsizb TeMIEpaTypbl CO CKOPOCTbIO TEIJIOBOTO ABMKEHUS YacTUL. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPruu: TEIulonepeaada U CoBepiieHue padoThl. Busl
TEIUIONEePEIaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYEHHUE.

KomnuectBo TeIUIOTHL. VYenbHas TEINIOEMKOCTh BellecTBa. TeImIooOMeH M TEIIOBOE
paBHOBecHe. Y paBHEHHE TEIUIOBOTO OanaHca. [InaBneHune u oTBepeBaHNE KPUCTALUTHIECKUX BEIIECTB.
VYnenpHas Temora 1uiaBieHus. [lapooOpasoBanue u konaeHcanus. Mcecnapenune. Kunenue. Y nenbHas
TeII0Ta mapooOpazoBaHusl. 3aBUCHMOCTh TEMITEPATypPbl KUIICHHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeiabHas TEIJI0Ta CrOPAHUS.

[Mpunanmme! paboTs! TernoBbix nurateneit KI1J[ termmoBoro neurarens. TeroBbie IBUTATENN U
3aIIUTa OKPYKAIOIIECH CpeIbl.



3aKOH COXpaHCHUS U MPEBPAIICHUS SJHEPTUH B TEIUIOBBIX MTPOIECCAX.

emoncmpayuu.

Habmotenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6mronenue quddysun.

HaOnroneHue siBlieHUI cMauMBaHUS U KalTWUISIPHBIX SIBIICHHH.

HaGnronenue TerioBoro pacumpeHust Tel.

V3meHeHne naBieHus ra3a npyu M3MEHEHUU 00bEMa 1 HarpeBaHUU HITU OXJIAXKICHUH.
[TpaBuia U3MepeHUs TEMIIEPATYPHbI.

Bunsl Temonepenayu.

OxJaXeHUE TIPU COBEPUICHUN PAOOTHI.

Lo NOUEWNRE

HarpeBaHHe IIpHu COBCPUICHHUHA pa6OTLI BHCIIIHUMHU CHUJIaMU.

[EEN
o

. CpaBHEHHE TEIUIOEMKOCTEH pa3InYHbBIX BEIICCTB.
. HaOmronenue kumneuus.

[
N

. HabmoieHue mocTossHCTBa TEMIIEPATyPhI ITPH TUIABIICHHH.

13. Mozenu TENJIOBLIX ABUTATEIIEN.

Jlabopamopuusie pabomot u onvimeol.

1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYISPHOTO MPUTSHKEHUS.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITH IO HAOIIOACHUIO TEIIIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX TEJI.
4. OnmnpeneneHue AaBJIeHUs BO3yXa B Oa/UIOHE IIIPUIIA.
5. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00béMa U HarpeBaHHs

WJIU OXJIAXKICHHUS.

6. IlpoBepka THUIOTE3bl JMHEHHOW 3aBUCUMOCTHM JUIMHBI  CTOJIOMKA SKHAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOnroneHue u3MeHeHUsI BHYTPEHHEN SHEPrUM Teja B pe3yibTaTe TeIulonepeaauu u padoTsl
BHEIIHUX CHUIIL.

8. MHccrnenoBanue sBICHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.

9. OmnpezeneHue KOJIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW MpU TEIIOOOMEHE C HarpeThiM
METAIITNYECKUM LIUITUHAPOM.

10. OnpenieneHre yAeabHOM TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. OnpeneneHune yIeapHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

DnekTpusanus Tei. J[Ba poaa 3JIeKTpUYecKuX 3apsiioB. B3anMoieiicTBrE 3apsyKeHHBIX TeJl. 3aKOH
KynoHa (3aBUCMMOCTB CHJIBI B3aUMOJENUCTBUS 3apSKEHHBIX TEJI OT BEJIMYHMHBI 3aps/10B U PACCTOSHHUSA
MEXJy TeJIaMu).

Onektpuueckoe mnoje. Hampspk€HHOCTH d3nexTpuuyeckoro mojis. I[lpuHIun cyneprno3uuuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DIEMEHTapHbIN 3IeKTpuueckuil 3apsan. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsiza.

DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUIECKOr0 TOKA. ICTOUHUKHN MTOCTOSSHHOTO
ToKa. JICHCTBUS DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUI TOK B
KHUAKOCTAX U razax.



DnekTpuyeckas uenb. Cuiia Toka. IJIeKTpruieckoe HanpsbkeHue. ConpoTHUBICHUE TPOBOJHUKA.
VnenbHoe compoTuBieHHE BemiecTBa. 3akoH Owma juisi ywyactka uenu. [lociemoBarenbHoe U
napajuieJIbHOE COeTUHEHHUE MPOBOHHUKOB.

PaboTa m MOIIHOCTBH AJEKTPUYECKOTO TOKa. 3akoH JDxoyns—JIeHna. DnekTpuyeckue Lenu u
MOTpeOUTENH IIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHI. B3auMoaencTBue NOCTOSTHHBIX MarHUTOB. MarHutTHoe noje. MarautHoe
noJie 3eMJIM M €ro 3Ha4eHHe s XKU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHoOE 1osie 3JeKTPUIeCKOoro
ToKa. [I[puMeHeHne 37eKTPOMarHiToB B TEXHUKE. J[eiCTBHE MAarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.
DNeKTpoABUTaTeNlb IOCTOSTHHOTO TOKa. lcnosib30BaHUE AJIEKTPOJABHUraTelel B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OmnbrTel @apajes. SBieHue eKTpoMaruuTHON unaykuun. [pasuio Jlenma. Dnekrporeneparop.
CrocoObl MOMy4YeHHs SJIEKTPUUECKON dHEpPruu. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa poJia JIEKTPUUECKUX 3apsiI0B U B3aUMOJCICTBUE 3apsKEHHBIX Tell.
Y CeTpoiCTBO U EHCTBHE 3IEKTPOCKONA.
DneKkTpocTaTHuecKas MHIYKIHUS.
3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.
[IpoBOAHMKYN U AUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO OIS,
HcTouHnKky MOCTOSTHHOTO TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUI TOK B )KUJIKOCTH.

. "'a30BbIi pa3psa.

Lo NOUAEWNR
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. I3Mepenue cuibl TOKa aMIepMeTpOM.

[EEN
w

. I/I3MepeHI/I€ SJICKTPHUYCCKOTI'0 HAITPSXKCHUA BOJIBTMCTPOM.

. Peoctat u MarasuH COHpOTHBHeHHﬁ.

. BzanMopelicTBHE NOCTOSIHHBIX MarHUTOB.

. MOI[@J'II/IPOBEIHI/IG HCBO3MOXHOCTH pa3aCJICHHA ITOJIFOCOB MarouTa.

N
N o b

. MOI[GJ'II/IpOBaHI/Ie MarHATHBIX TTOJIEH ITOCTOSTHHBIX MArHUTOB.

[EnY
[0

. OnbIT Opcrena.

. MarauTHoe nose Toka. DJIeKTPOMarHur.

. JleficTBME MarHUTHOTO TOJIs1 HAa MTPOBOJIHUK C TOKOM.

. DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS JIEKTPOMAarHUTHON MHAYKIIUH.

N N NN
w NN = O L

. OnerTel @apanest.

N
N

. 3aBUCUMOCTDH HaIrpaBJICHUA HHAYKIIHOHHOT'O TOKAa OT YCJIOBI/Iﬁ €ro BOBHUKHOBCHUSI.
25. DrieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OIBITEL IO HaGJIIOI[CHI/IIO QJICKTpHU3alUU TCIT I/IHI[yKI_[I/IeI\/JI " IpH COITPUKOCHOBCHHU.
HccnenoBanue qecTBUS SIEKTPUIECKOTO TIOJIS HA IIPOBOAHUKH U JIUAJICKTPHKH.
CoOopka u mpoBepKa pabOoThl AIEKTPUIECKON e MTOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHNue CHITBI TOKA.

N3mepenue u peryanpoBaHue HAIPSKCHUS.

vk wNE



6. HccnenoBanme 3aBHCHMOCTH CHJIBI TOKA, MIYINErO 4e€pe3 PE3UCTOpP, OT CONPOTHUBIICHHUS
pe3UCTOpa U HAIPSKEHUS Ha PE3UCTOpE.

7. OnbIThl, JEMOHCTPUPYIOUINE 3aBUCHMOCTb JIEKTPUUYECKOI'O COIIPOTUBIIEHHS IPOBOJAHUKA OT
€ro JUIMHBI, IUIOLAAH [OIEPEYHOr0 CEUEHUs U MaTepuaa.

8. IlpoBepka mHpaBuiia CIIOKEHHsS HANPSDKEHUM IIPU IIOCJIENOBATEIBHOM COCIMHEHUM [BYX
PE3UCTOPOB.

9. IIpoBepka npasuiia Ui CUIIBI TOKA IIPU MapAJUICIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue padOTHI HEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTop.

11. OnpenencHyre MOIHOCTH 2JIEKTPUUECKOT0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEU.

13. Onpenenenue KIIJ[ narpeBarens.

14. MccnenoBaHne MarHuTHOTO B3aMMOJICUCTBUS ITOCTOSSHHBIX MarHUTOB.

15. V3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB IIPU UX OOBbEIMHEHUU U Pa3ICIICHUN.

16. MccinenoBanne qEUCTBUS dJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIIHAE 3aBUCUMOCTH CHJIBI B3aWMOJCWUCTBHS KAaTyIIKM C TOKOM H
MarHura OT CHJIbI TOKA U HaIlIpaBJICHUs TOKA B KaTyILKE.

18. M3y4eHue nelcTBUs MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yuyeHue padoThl FIEKTPOABUTATENSL.

20. U3mepenne KIIJI anexTpoaBUIraTebHONM yCTAHOBKHU.

21. OnmpITBl MO  MCCIENOBAHUIO SIBJICHUS IEKTPOMArHUTHOW MHAYKLHU: MCCIEA0BaHUE

W3MEHEHUHN 3HAYCHUS U HaIpaBJICHUA UHAYKIOWUOHHOT'O TOKA.
9 KJIACC

Paznen 8. Mexannyeckue siBJieHUs .

Mexanudeckoe JBHkeHHEe. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCUTEIBHOCTH
MEXaHWYECKOro  JBIKEeHUs. PaBHOMepHOoe  mnpsMonuHelHoe  JBWkeHue. HepaBHOMepHoe
npsiMosTHEHOE NBIKeHne. CpeTHssl © MTHOBEHHAs CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBHYKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoinHelHOe BkeHue. CBoOomaHOe maneHue. OTBITHI
lanunes.

PaBHOMepHOE ABMKEHUE 10 OKpyx)HOCTH. [lepuoa u yactora obpamienus. Jluneitnas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

[IepBeiii 3akoH HprotoHa. Bropoii 3akoH Herotona. Tpermit 3akoH Herorona. IIpmHnmn
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CHiia TPEHHsI CKOJIbKEHUs, CHJIa TPEHUsS MOKOs,
JPYyTHUE BUJIBI TPEHUS.

Cua TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO TajeHus. JBrkeHne
rmaHeT Bokpyr Comnnua. [lepBas kocmuueckast ckopocts. HeBecoMOCTh U meperpy3KkH.

PaBHOBecue matepuanbHOW TOUkH. AOcomoTHO TBEpHOe Tenmo. PaBHOBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenuwe wumnynbca. WMmynbe cuiibl. 3aKOH COXpaHEHUs] HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi paboTa U MOITHOCTh. PaboTa cui TshkecTH, ynpyroctu, TpeHus. CBs3b SHEPTUU U
pabotel. IloTeHuumanbHas SHeprusi Tena, MOJHATOrO HaJ MOBEPXHOCTHhIO 3eMid. lloTeHuumanbHas
SHeprus cxarod npyxkuHbl. KuHernueckas sHeprusd. TeopemMa O KHHETHYECKOW HSHEPTHHU. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.



N
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HabnroneHne MexaHU4ecKoro ABMKEHHsI TeJla OTHOCUTENIBHO PAa3HbIX TEJ OTCUETA.
CpaBHeHuE NyTeHl U TPAeKTOPUM JBUKEHMS OJHOTO U TOT'O K€ TeJla OTHOCUTEIBHO PAa3HBIX
TEN OTCUETA.

W3mepenune CKOpOCTH U yCKOPEHMS IPSIMOJIMHEHHOTO IBUYKEHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O IBHYKEHUS.

HaGntoneHue 1BuXKeHUs Tela 110 OKPYKHOCTH.

Habnronenne MexaHWYeCKHX SIBICHUH, IPOUCXOAIINX B cucTeMe oTcuéra «Tenexkay mpu
e paBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOLIEH Ha HErO CHIIBI.

HabntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

W3meHeHune Beca Tea IpU yCKOPEHHOM JIBUKEHHH.

. Ilepenaya umiynbca npy B3auMOJCHCTBUHN TEI.

. IIpeoOpazoBaHust SHEPTHH IPU B3aUMOJICHCTBUH TEJI.

. CoxpaHeHue UMITyJibca IPU HEYIPYTOM B3aUMOAECHCTBUU.

. CoxpaHeHue uMIyjbca Ipu abCOIIOTHO YIIPYIOM B3aUMOJCHCTBUY.
. HaGmroieHne peakTHBHOTO JIBUXKEHUS.

. CoxpaHeHre MEXaHUYECKOM SHepruy Ipu CBOOOHOM IMaJICHUU.

16.

CoxpaHeHNe MEXaHMUECKON YHEPIUH MIPH IBUKEHUH TeJa M0 IEHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1.

0 0N

10.

11.

KonctpynpoBanue TpakTa Ui pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO JBIDKEHHS IIApUKa
WIH TENEXKKH.

Omnpenenenue cpeiHeil CKOPOCTH CKOJIbKEHHS OpycKa WM IBUKEHUS ILIApUKa 110 HAaKJIOHHOU
TUIOCKOCTH.

Omnpenenenne yCKOpEHUs TeJa IPU paBHOYCKOPEHHOM JBM)KEHUH M0 HAKJIOHHOMW TTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HayalbHON CKOPOCTH.

ITpoBepka runoTessbl: €ciau Mpyu PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayaJlbHOW CKOPOCTH Iy TH
OTHOCATCS KaK psI HEYETHBIX YHCET, TO COOTBETCTBYIOIIME TPOMEXKYTKH BpPEMEHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKEHHUS OT CHIIbl HOPMAJIbHOT'O JIaBJICHHUS.
Onpenenenne k03 uinenTa TpeHus: CKOIbKEHHS.

Onpenenenue xECTKOCTH MPY>KUHBI.

Omnpenenenne pabOTHI CHITBI TPEHHSI IPH PABHOMEPHOM JIBUKCHUU TeJla 110 TOPU30HTATBHON
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHUJIBI YNPYTOCTH TpU TOABEME TIpy3a C HCIOJIb30BAaHHEM
HETOJBM)KHOTO U TIOABHYKHOT'O OJIOKOB.

W3ydeHue 3aKoHA COXPaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHUSI M BOJIHBI.
KonebarenbHoe nBuxenue. OCHOBHBIE XapakTEpPUCTUKHU KoJieOaHMI: TepuoJ]i, 4YacToTa,

amIuTyaa. MaTeMaTH4ecKuil U npy>KUHHBIA MasTHUKH. [IpeBpalienue sHepruu npu KouedareaIbHOM
JBUKEHUH.

3aryxatomue KkoJjieOaHus. BriHyXkaeHHBIC KojieOaHusi. Pe3onanc. MexaHWYECKHE BOJIHBI.
CgoiicTBa MexaHWYECKUX BOJIH. [IpomonbHbIE W TIONEpeyYHbIe BOJHBI. [[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusl. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BeIcOTa TOHA. OTpakeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.



Hab6mronenue konebanuii Tes1 Mo 1eHCTBHEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habntonenne BBIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.

PacnipocTpanenre npo0abHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUYECKHI pe30HaHC.

JIaﬁopamoprle padomoul u onvimel.

1. OmnpeneneHue 4acTOTHI U NepUoaa KojieOaHUH MaTEMaTUYECKOT0 MAasITHUKA.

2. OmpexeneHue yacTOThl U IEpUOAA KOJIEOAHUN IPYKMHHOTO MasiTHUKA.

ok wnNE

3. HccnenoBanue 3aBUCHUMOCTH NepHoa KoJieOaHU MOIBEUIEHHOTO K HUTH Tpy3a OT JIJIMHBI
HUTH.
4. UccnenoBaHue 3aBUCUMOCTH IepHo/ia KoueOaHui PYKUHHOTO MAasTHUKA OT MaccChl rpy3a.
5. IlpoBepka HE3aBHUCHUMOCTH IEpUOAA KOJeOaHUN Ipy3a, MOABEIIEHHOTO K HUTH, OT Macchl
rpysa.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MepHoJa KoieOaHUl MPYKUHHOTO MasTHUKA OT
MAacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IEHUSI.
Paznen 10. DiieKTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJe. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJIH. VICIIONIb30BaHKE JIEKTPOMArHUTHBIX BOJH /IJIsi COTOBOM CBSI3U.
OnexTpoMarsuTHas npupona cesera. CKopocTh cBeTa. BolHOBBIE cBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie pabomovl u onvimol.
1. W3yyeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.
Paznen 11. CBeToBbIe siBJICHUS.
JlyueBas monens cera. Mictounuku cBeta. [IpsMonnHeliHoe pacpoCTpaHEHUE CBETa. 3aTMEHHUS
Connua un Jlynsl. Otpaxenue cera. Inockoe 3epkaio. 3akoH OTpaKE€HUs CBETA.
IIpenomiienne cBeta. 3akoH npenomieHUs cBeTa. [lonHOe BHYTpeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHre NOJTHOTO BHYTPEHHETO OTPaXKEHHs B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon mydeii B tua3e. OnTrdeckas cucreMa ¢oToarmapara, MUKPOCKOIIa U Teeckomna. a3
KaK OITHYECcKas cucTeMa. biM30pyKkocTh U AalbHO30PKOCTb.
Paznoxenue Oenoro ceera B cnekTp. OmbiTel HetoToHa. Clo)keHHE CHEKTPaTbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpssmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxeHue cBera.
[Tonmyuyenue n300pa’keHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTHYeCKU CBETOBO/I.
Xon ydeit B cobuparoreit TuH3e.
XoJ J1y4el B pacCeUBAIOLLIEH JINH3E.

O N U A WNR

[Tonmyuyenne n300paXkeHUIA C ITOMOIIBIO JTMH3.
. IIpunuun peiictBus ¢oToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
10 Mopens riasa.



11. Paznoxenue 0eoro cBeTa B CIEKTP.
12. [lonyueHune 6e10ro cBeTa MPU CI0KEHUU CBETA Pa3HbIX L[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTiia OTPa)X€HHUsI CBETOBOT'O JIyda OT yrIJia MaJieHusl.
2. UM3yueHue xapaKTepUCTHK U300paKeHUsI IPEAMETa B IUIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCHUMOCTH yrIJla TNPEIOMIICHHS CBETOBOTO Jiyya OT yrja MajeHHs Ha
TPaHHIIE «BO3TYX—CTEKIION.
[Torydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenne HOKyCHOTO PaCCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnbITHI 110 Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.
Pa3)1e.11 12. KBaHTOBBIE SIBJICHHSI.
OmnbiTel Pesepdopna m mmanerapHas mojmens aroma. Mogens atoma bopa. Hcmyckanwe u
norjouieHne ceera atoMoM. KBautel. JInHelyaTsie CIEKTPHI.
PagnoaktuBHOCTh. Anbda-, 6eTa- u raMma-usznyudenusi. CTpoeHue aToMHOro siapa. Hykmonnas
MoOJIeNIb aTOMHOTO siapa. M3otonsl. PammoaktuBHbie npeBpamenus. [lepuos momypacnana aTOMHBIX
azep.

N o v e

SAnepHble peakiuu. 3aKOHBI COXPAaHEHMs 3apsiIOBOIO M MacCOBOIO YHCEN. DHEpPrusi CBS3HU
aTOMHBIX sifep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHTe3a u AeneHus saep. VICTOUHMKM SHEpruu
CouHiia 1 38E31.

SAnepHas sHepreTuka. JleiMcTBUS paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CrnexTp Bomopo/a.

HaGmronenue tpexoB B kamepe Buiibcona.

Pabora cuérurka HOHU3UPYIOIIMNX U3TYUSHHH.

Perucrpanus nzinydeHus NpupoaHbIX MUHEPAJIOB U IIPOAYKTOB.
ﬂaﬁopamopnbte padomul u onvimol.

1. HabunroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUECHHUS.

ok wnNE

2. HccnenoBanue TpPEeKOB: HM3MEPEHHME OSHEPIUM YacTULIBI 1O TOPMO3HOMY MyTH (O

dotorpadusam).

3. H3mepenue painoakTUBHOTO (poHa.

IToBTOpHTEIBLHO-0000111a10IIIHIT MOTYJIb.

[ToBTOpHTENBHO--0000MAOIMMI MOAYJIh MPEAHA3HAYEH I CHCTEMaTh3allud U 000OIIeHUs
MPEIMETHOTO COJAEPKAHMUSI U OIbITa JIEATEIbHOCTH, NMPUOOPETEHHOTO MPU H3YUYEHUU BCEro Kypca
¢u3uKn, a Takxke A MNOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHy MO (u3uke ais
o0yyaroImuxcs, BEIOPaBIINX 3TOT yUeOHBIH MpeaMerT.

IIpn u3yueHun NaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JAEATEIbHOCTH, HA
OCHOBE KOTOpBIX O0€CIeYMBACTCS TOCTUKEHHE NPEAMETHBIX M METalpeAMETHBIX IUIaHUPYEMBIX
pe3yabTaToB 00ydeHus, (opMupyeTcs eCTeCTBEHHOHAy4YHas TI'PaMOTHOCTh: OCBOEHHE HAy4HbBIX
METOOB HUCCIICOBAHUS SBICHUN MPUPOBI U TEXHUKH, OBJIaICHUE YMEHUSIMU OOBACHATH (PU3UUECKUE
SBJICHUS, IPUMEHSSI IIOJy4YEHHBbIE 3HAHWs, pelarbh 3a7adyd, B TOM 4YHCIE KAaueCTBEHHBIE H
IKCIEpPUMEHTAJIbHBIE.

[IpyHIMNMATBHO NESITEIbHOCTHBIM XapaKTep JaHHOIO pasjieNna peaau3yercs 3a CH4ET TOro, 4To
o0yyaromuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM Ipeiaraercs:



Ha OCHOBE NOJYyYEHHBIX 3HAHUW PACIIO3HABATh W HAYYHO OOBACHATH (PU3MUECKHE SBIICHUS B
OKPY>KaIOIlIeH MPUPOJIe U TOBCEAHEBHOM KU3HU;
WCIOJIb30BaTh HAYYHBIE METOJbl HCCICIOBaHUS (PU3UYECKUX SIBICHUH, B TOM YHCIE JUIS
MIPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUYECKUX BBHIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI HanboJiee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJOTUMN, HAIIPUMED,
MPAKTUYECKOT0 UCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB YHEPTUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIIBTATbBI OCBOEHHUS IIPOT'PAMMBI 110 PU3HUKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YpOBHE OCHOBHOI'O 0611[61"0 O6p&30BaHH5[ HaIpaBJICHO Ha AJOCTHXKCHHUEC

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IIPEAMCTHBIX O6p330BaTeJ'IBHBIX PE3YyJIbTATOB.

B pesynbraTe u3yueHus GU3MKM HA YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs Y 00y4aromerocs

OyayT c()OpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yIbTAThI B YACTHU:

1) mnaTpuoOTHYECKOro BOCIIUTAHUSA:

— TPOSIBIICHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PU3NIECKON HAYKH;
— IIECHHOCTHOE OTHOIIEHUE K JOCTHKCHHSIM POCCUUCKUX YUEHBIX --(DU3HKOB;

2) rpa:kIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUH OOIICCTBEHHO 3HAYUMBIX W ITHYCCKHX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;

— OCO3HAHME BAYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIHOCTH YUEHOTO;

3) 3¢cTeTHYEeCKOT0 BOCTIUTAHUS

— BOCHPUATHE DJCTETUYECKUX KayecTB (PU3UYECKOW HAyKu: €€ TapMOHHYHOTO TMOCTPOEHHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHWE IEHHOCTH (PM3MYECKON HAyKH KaK MOITHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIIOLIEH KYIbTYPbI,

— pa3BUTHE HAYYHOU JTF0003HATEIHHOCTH, MHTEPECA K UCCIIeI0BATENbCKON eI TENIbHOCTH,

5) dopmupoBanusi KyJbTypbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

— OCO3HaHHWE IEHHOCTH Oe30macHoro obpasza KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTH TMpaBUJ O€30MacHOro MOBEIEHHUs Ha TPAHCIOpPTe, HAa AOPOrax, C AJIEKTPUYECKUM H
TEIUJIOBBIM 00OPY/IOBaHUEM B IOMAIIHUX YCIOBUSX;

— chOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MTpaBa Ha OMKMOKY U TAKOTO e MpaBa
y IPYTOro YEIOBEKa;

6) TPY10BOr0 BOCIIUTAHMSA .

— aKTUBHOE y4YaCTHE B pELICHUHM MPaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTelbHOI
OpTraHHU3aINH, TOPOAA, Kpast) TEXHOJOTUIECKON U COLMATbHON HAMIPABICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIeCKuX 3HAHU;

— MHTEPEC K MPAKTHUYECKOMY M3YUEHHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTM4YEeCKOT0 BOCTTUTAHUS

— OpHEHTallMs Ha MpUMEHEeHHe GU3NYECKUX 3HAHUH JJIs pEICHUs 3aa4 B 00JIACTH OKPYXKAIOIIeH
cpenbl, IIAaHUPOBAHUS IMOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUU IUIsl OKpY Karouiei
Cpenpbl;

— 0CO3HaHHE TI00ATBHOTO XapaKTepa IKOJIOTHISCKUX TTPOOIeM U MMyTeH UX PelIeHNUs;

8) ajanTanum K U3MEHSIIOIIMMCH YCJIOBUSAM COLHUAIBHOI U MPUPOIHOI Cpebl:

— TMOTPEOHOCTh BO B3aMMOJCHCTBHH MPHU BBITOJHEHUN HCCICIOBAHUN M MPOEKTOB (hM3HUECKOM
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH YePe3 MPAKTUUECKYIO JEATEITbHOCTD;

— MOoTpeOHOCTh B ()OPMUPOBAHUHU HOBBIX 3HAHUU, B TOM 4UClIe (POPMYITUPOBATH UICH, MOHSATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

— 0co3HaHHE Je(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



® — [JJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMUIA;

L] — CTpeMJIeHI/Ie aHaJII/I3I/IpOBaTB 1 BBIABJIATH B3AUMOCBSI3HU HpI/IpOI[bI, O6H.I€CTBa 1 3KOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BaHUEM (PU3HYCCKUX 3HAHUM;

® — OIICHKA CBOMX JCWUCTBUU C yU4ETOM BIMSHUS Ha OKPY’KAIOILLYIO CPEIY, BO3MOXKHBIX I100aJIbHBIX
MMOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe 0CBOCHHS MTPOrpaMMEI 10 (pU3UKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuaromerocsi  OyayT  cHOpMUpOBaHbBI ~ MeTampeIMeTHbIe  Pe3yJbTaThl,  BKJIIOYAIOIINE
MO3HAaBaTeJIbHbIC YHUBEPCAIbHbIC YUeOHbBIC JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
JIEUCTBHS, PETYJSITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUSA

Ba3oBble Jioruyeckue aeiicTBUSA:
® BBIBISTH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBHEKTOB (SIBIICHUH);
® YCTaHABIIMBATH CYIIECTBEHHBIM MPU3HAK KJacCU(UKAIMKU, OCHOBAaHUS I 0000IIeHUs u
CpaBHEHUS,
® BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpuBaeMbIX (akTax, JAHHBIX H
HaOII0ICHUSX, OTHOCAIINXCS K (PU3UYECKUM SBIICHUSM;
® BBISBISATH MPUYUHHO--CJIICICTBEHHBIE CBSI3M TIPU HM3yUYEeHUU (PU3MYECKHUX SIBICHUUH H
MPOLIECCOB, JIeNaTh BBIBOABI C HCIHOJIb30BAaHUEM JEIYKTUBHBIX W  HWHIYKTHBHBIX
YMO3aKJTFOUeHUM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHUNH;
® CaMOCTOSITENIBHO BBIOMpATh CrHoco0 perieHusl yuyeOHOW (u3ndeckol 3afauu (CpaBHEHHE
HECKOJIbKUX BAPUAHTOB PELLEHUS, BBIOOP HanboJiee MOIXOASIIEro ¢ Y4ETOM CaMOCTOSITENIBHO
BbI/IEJICHHBIX KPUTEPHUEB).
basoBbie ucciieqoBare/bCKHe AeHCTBUSA
® JCIOJIb30BaTh BOMPOCHI KaK HUCCIEA0BATENIbCKU HHCTPYMEHT MO3HAHUS;
® TMPOBOJUTH IO CAMOCTOSTENILHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXHBIN (DHU3NUECKHiA
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE PU3NYECKOTO SIBICHHUS;
® OICHMBaTh HA MPUMEHHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIMIO, TONYyUYEHHYI0 B XOJE
WCCIEA0BaHUS WM KCIEPUMEHTA;
® CaMOCTOSITENHHO (POPMYITUPOBATH OOOOIICHHUS U BBIBOJABI MO PE3yJIbTaTaM IMPOBEIEHHOTO
HaOIIO/IEHUs, OTBITA, UCCIICIOBAHNUS,
® T[IPOTHO3UPOBATH BO3MOXKHOE JalbHEWIIee pa3BUTHE (PUIUUECKHX MPOIECCOB, a TaKKe
BBIIBUTATh TIPENONIOKEHUSI 00 MX PAa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undopmanueii:
® PUMEHSATH PA3IUYHbIE METO/Ibl, HHCTPYMEHTHI M 3aIIPOCHI PU MTOMCKE U 0TOOpe nHopManuu
WJIU JaHHBIX C YYETOM MPEJI0KEHHON yueOHOH (u3nuecKoi 3a1a4u;
® aHaJIM3UPOBAThH, CHCTEMATU3UPOBATH U MHTEPIIPETUPOBATH MH(POPMAIUIO PA3TUUYHbBIX BUAOB U
dhopm mpecTaBiIeHNUs,
® CaMOCTOSITEILHO BBIOMPATh ONTHMAIBbHYIO (GOpMY TMpeAcTaBieHUs HWHPOPMAMK |
WJUTIOCTPUPOBATH PelIaeMble 3aJ]a4l HECIOKHBIMU CXEMaMH, AUarpaMMaMu, HHOU rpadukoii
1 X KOMOWMHALMSIMHU.



KoMMyHHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA:

B X0J/ie¢ OOCYXKICHHs y4eOHOr0 MaTrepuaia, pe3ysbTaToB J1ab0paTOpHBIX pabOT U MPOCKTOB
3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CY>KIaeMOM TeMbI M BbICKa3bIBaTh WCH, HAIlCIICHHBIC HA
pelIeHHe 3aJauu U Moiep kaHue 01aroxkenaTeaTbHOCTH OOIIEHHS;

COIIOCTABJIATH CBOM CY)KJIEHHUS C CY)XKIIEHUSIMU JIPYTUX YYaCTHUKOB Juajora, 0OHapy>KuBaTh
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

myOIMYHO MPENCTAaBIATh PE3YIbTAThl BHIIOIHEHHOTO (PM3MYECKOrO OIBITAa (IKCIEPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

MOHUMATh W MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHAWBUIYabHOM paboOThl Ipu
peleH KOHKPETHOU (PU3NIECKOI TPOOIIeMBbI;

MIPUHUMATD IEJI1 COBMECTHOM JeSITeIbHOCTU, OPTaHU30BbIBATh JEHCTBUS 10 €€ IOCTHKEHUIO:
pacnpenenaTb poyid, o0CyXIaTh MPOILECCHl M Pe3yJbTaThl COBMECTHOM pabOThI, 0000IIAThH
MHEHUS HECKOJIbKHX JIFOJICH;

BBITIOJHATh CBOIO 4acThb pPalOTHI, JOCTUTas KAayeCTBEHHOT'O pe3ysibTara IO CBOEMY
HAIMPAaBIICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMHU UJICHAMH KOMAaH/IbI;

OLIEHUBATh KAa4eCTBO CBOEr0 BKJIaZa B OOLIMI NPOIYKT MO KPHUTEPUSM, CAMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PeryJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le JeHCTBUSA

Camoopranmu3anus:

BBISIBJIATE MPOOJIEMBI B KM3HEHHBIX U Y4YEOHBIX CHTyalMsAX, TPeOYIOIUX JUIsl peIIeHUs
(bu3nYeCcKUX 3HAHUH;

OPHEHTUPOBATHCS B PA3IMYHBIX MMOX0AaX NPUHATHS pellleHNH (MHANBUAYaJIbHOE, IPUHATHE
peleHus B rpymIie, IPUHATHE pelieHuil rpynmoil);

CaMOCTOSITEJIbHO ~COCTaBIIATh ~QJTOPUTM  pelleHus (U3NYECKOW 3ajaud WIM IUlaHa
UCCIIEIOBAaHUsI € Y4YETOM MMEIOLIUXCA pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BapHaHThI PEIICHUN;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh aJIEKBaTHYIO OIIEHKY CUTYyalluH U IpeyiaraTh IJ1aH e€ N3MEeHEeHHUS,

OOBSCHATh MPUYUHBI JOCTHKEHUSI (HEAOCTHIKEHMS) PE3yJIbTaTOB JEATEIbHOCTH, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATENBHOCTh (B TOM 4MCIE B XOJI BBINOJHEHUS (PU3NUECKOTrO
WCCIIEIOBaHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIIMXCS CUTYAIlHi,
YCTaHOBJIEHHBIX OLUIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJbTAaTa LEIH U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO APYroro 4eloBeKa B XOJ€ CIIOpa WM JAUCKYCCUU Ha HAyYHYIO TEMY,
MIOHUMaTbh MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIpYyIoro;

MPU3HABATH CBOE MPABO Ha OIMIMOKY NMPH pPEeUIeHUH (PU3MUECKUX 3a/1a4 WIN B YTBEPIKICHHIX
Ha Hay4YHbIE TEMbI U TAKOE K€ IPABO JPYToro.

HNPEAMETHBIE PE3YJIBbTATDI



K xoHIy 00yueHus B 7 kjacce rpeMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIIUXCSA YMEHUI:

UCIOJIB30BATh MOHATHUS: (DPU3UYECKHE M XUMHUYECKUE SBJICHUS, HAOIIOJCHUE, SKCIICPUMEHT,
MO/IEIIb, TUTIOTE3a, CIUHUIIBI (PU3UUECKUX BEITMUNH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHUS
BemlecTBa (TBEpAOE, KUAKOE, Ia3000pa3HOE), MEXaHWYECKOe JBHKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPAaeKTOpHUs, PABHOAEUCTBYIOLIAs cuia, Aepopmanus
(ynpyrasi, miacTudeckas), HEeBeCOMOCTb, COOOIIAIONINECS COCYIbI;

pasznmuyarh sBiueHus (AudQy3us, TEmIoBoe IBMKEHHWE YaCTHI[ BEIECTBA, PaBHOMEPHOE
JBUKEHME, HEPABHOMEPHOE IBUKEHHUE, MHEPLINSA, B3aUMOAECHCTBUE TeJl, pPABHOBECUE TBEPIBIX
TEJ € 3aKPEIUIEHHON OCBIO BpAIllEeHUs, Ilepeada JaBlIeHUs TBEPABIMU TEIaMU, )KUJIKOCTIMU U
ra3amu, aTMoc(epHoe JaBieHUe, IJIaBaHUE Tell, IPEBPaIleHUs] MEXaHUUECKOW YHEpPIuu) 1o
ONMCAaHUIO UX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢busnveckoe SIBICHHE;

pacrno3HaBaTh MPOSIBICHUE W3YUEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAIOLIEM MHpPE, B TOM
grcie (U3NYECKHe SBICHUS B MPHUPOJIE: IPUMEPHI IBUKECHHUS C PA3IMYHBIMH CKOPOCTSIMU B
KUBOM M HEXHMBOW INpUPOJE, NEUCTBUE CUJIbl TPEHHUS B INPUPOJE U TEXHUKE, BIMSHUE
aTMOC(epHOro JAaBJIEHHs Ha )KUBOI OpraHu3M, IUIaBaHUE pbIO, pplyaru B TeJle YeJIOBEKa, PH
3TOM MEPEBOJUTH MPAKTUYECKYIO 3ajjauyy B yueOHYIO, BBLACIATH CYIECTBEHHbIE CBOWCTBA
(npu3HaKy) pU3NUECKUX SIBICHUI;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (DU3MUYECKHE SIBJICHMSA, HCIONB3YS (u3mueckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
CHJIa YIIPYT'OCTH, CUJIa TSIKECTH, BEC TeJla, Cujla TPEHUs, 1aBiIeHue (TBEPIOro Tena, KUAKOCTH,
rasa), BBITAJIKMBAIOLIAsl CUJIa, MEXaHUYecKast paboTa, MOIIHOCTD, IJICYO CUJIbI, MOMEHT CHJIBI,
KO3 QHUIHUEHT MMOJIE3HOTO AEUCTBUS MEXaHU3MOB, KHHETHYECKasl M MOTEHIaIbHAasl SHEPIus),
IIpU ONHCAHUM MPABWJIBHO TPAKTOBaThb (PU3UYECKHI CMBICI HCHOJIb3YEMbIX BEJIUYMH, UX
0003Ha4YEeHUS U €AUHUIIBI PU3NYECKUX BEIMUNH, HAXOAUTh (DOPMYJIbl, CBSA3BIBAIOIINE TAHHYIO
¢u3NYecKyl0 BEIMYMHY C JPYITMMH BEJIMYMHAMH, CTPOUTh TIpadUKud H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJIEHHUS U TMPOIECCHI, HCIOJIb3Yys IpaBHIia
CIIOKEHMsI cui (BIOJIb OJHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBECHS pbluara (0JI0Ka), «30J0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHMUS
MEXaHUYECKOM SHEPTHH, IPHU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIMCHIBAThH
€r0 MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHE SBJICHUS, MPOLECChl U CBOMCTBA TE€Jd, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull INPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUYUHHO--CIIEICTBEHHBIE
CBSI3H, CTPOUTDH OOBSICHEHHE U3 | —2 JTOrMYECKHX LIaroB ¢ 0nopoif Ha 1—2 n3y4eHHbIX CBOWCTBA
(bU3UYEeCKUX SBICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacy€THbIe 3a1a4u B 1—2 NEHCTBHS, HCIIONB3Ys 3aKOHBI M ()OPMYJIbI, CBA3BIBAIOIINE
(u3nyeckre BEIWMYMHBL: HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4dl 3allMChIBaTh KPATKOE YCIOBHE,
MOJICTABIATh (PU3WYECKHE BEIUYMHBI B (OPMYJBl M TPOBOAMTH pACUETHl, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC MJISI PEIICHUs 3a7ad, OLEHHBATh PEAJTUCTUYHOCTD
MOTy4eHHON (PU3MUECKOM BEIIMYUHBIL;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEILIUTh NP MOMOLIM (U3UYECKUX METOJO0B, B
OINMCaHUM MCCIIEOBAHUS BBIIEIATh IPOBEPSIEMOE MPEINOI0KEHNE (TUIIOTE3Y), pa3nuyarh U
MHTEPIPETHPOBATh MOJTY4YEHHBIH pe3ysbTaT, HAXOJUTh OIIMOKM B XOJE€ OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;



MPOBOAUTH OMBITHl MO HAOIIOACHHUIO (PU3NUECKHUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEI:
(dbopMynupoBaTh NMpOBEpsEMbIe MPEANOIOKEHHSI, COOMPATh YCTAHOBKY M3 IPEIIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBAT XO/1 OTBITa U (JOPMYIUPOBATH BHIBOJIBL;

BBINIOJIHATE TPSMBbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHUJIBI U
TEMIIEPaTypbl C HCIOJB30BAaHHEM AaHAJOTOBBIX M HU(PPOBBIX NPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPHUOOPOB C YIETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPCHHIA,
MPOBOAUTh HCCJIEIOBAaHUE 3aBUCHMOCTH OAHOW (DM3MUECKON BEIUYUHBI OT JIPYroil c
HCII0JIb30BAHUEM NIPSIMBIX W3MEpPEHUI (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBMIKYILErOCs Tela
OT BPEMEHH JIBHYKEHHS Tejia, CUJIbl TPEHHUS CKOJIbKEHUS OT Beca Tella, kKauecTBa 00paboTKu
ITOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIA COIPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTH OT YJUIMHEHUS MIPYKUHBI, BBITAJIKUBAIOILEH CHIIBI OT 00bEMA MOTPYyKEHHOM YacTu
T€Jda U OT IUIOTHOCTH HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT IIyOuHBI, Ha
KOTOPYIO TIOTPYKEHO TeJO, YCIOBHIA MJIaBaHUS Tell, yCIOBHI paBHOBECHS pbluara 1 OJIOKOB),
y4acTBOBaTh B IITAHUPOBAHUU Y4eOHOTO HMCCIEIOBaHUs, COOMPATh YCTAHOBKY U BBIMOIHSTH
W3MEPEHUs, CIeAys NpPEAIOKEHHOMY IIIaHy, (QHUKCHpPOBATh pPE3YJIbTAThl IMONyYECHHON
3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE NPEIJIOKEHHBIX TAaOIWI] M TpaduKOB, JenaTh
BBIBOJIbI 110 PE3YJIbTATAM UCCIIEAOBAHUS;

MIPOBOJUTH KOCBEHHbBIE U3MEPEHHs (PU3NYECKUX BEMYMH (IJIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPJOTO Tela, CWIa TPEHUS CKOJIbBKEHHMs, NaBICHHE BO3/yXa, BbITAJIKMBAIOUIas Cuia,
JEWCTBYIOIAs HAa TOTPY)XEHHOE B JKHUIKOCTH TeNO, KO3()(PHUIMEHT MONe3HOTO ACUCTBUS
MPOCTBIX MEXAaHWU3MOB), CIEAys MPEAJ0KEHHON MHCTPYKIMU: MPU BBINOJIHEHUN U3MEPEHUM
coOupaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE NICKOMOM BEIMYUHBI;
co0Jr01aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MPU paboTe ¢ 1abopaToOpHbIM 000pyI0BaHUEM;
yKa3bIBaTh NMPUHIMIIEI ACWCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOMNCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIIIMecs COCyAbl, 0apoMeTp, pbluar, MOJABMKHBIN M HEMOJBHKHBIN
0JI0K, HAaKJIOHHAsI MJIOCKOCTB;

XapaKTepu30BaTh NMPUHLMUIBI JHCTBUS W3yUYEHHBIX NMPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
OIOpOM Ha MX omnucaHus (B TOM 4YHCIE: MOAMIMIHUKH, YCTPOMCTBO BOAOIPOBOAA,
TMJIPaBINYECKUI TPecc, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HACOC, apEOMETp), MCIIOIb3Ys
3HaHHUA O CBOMCTBaxX (U3MUECKUX SBJICHUM U HEOOXOAUMbIe (U3NYECKHE 3aKOHBI, M
3aKOHOMEPHOCTH;

MPUBOANUTH PUMEPHI (HAXOIUTh HH(OPMAIHIO O IPUMEpPax) MPAKTUYECKOr0 UCTIOIb30BAHUS
¢u3nyeckux 3HAHUU B TIOBCEAHEBHOM KM3HM /s obOecredueHUs OE€30MaCHOCTH IpH
oOpamieHun ¢ npubopaMM U TEXHUYECKUMM YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHS B OKpPY KaIOILEl Cpee;

OCYIIECTBISAITH OTOOpP MCTOYHUKOB MHpOpMauu B VIHTepHETE B COOTBETCTBUM C 3aJJaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUA U MyTEM CpaBHEHHUS Pa3IUYHBIX
HCTOYHUKOB BBIJENATH HHPOPMAIINIO, KOTOpas SBJISETCS MPOTUBOPEUNBON MM MOXKET OBIThH
HEJI0CTOBEPHOM;

WCTOJb30BATh TPH BBIMOJHEHUH YYEOHBIX 3aJaHUil HAYYHO--TIOMYJISIPHYIO JIUTEPaTypy
($u3MYeCcKOro Ccojep)KaHus, CHpPaBOYHbIE MaTepHalbl, pecypchl cetd MHTepHeTr, BianeTh
npuéMamMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHus MHPOPMALMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE M YCTHBIC COOOIICHHMs Ha OCHOBE 2—3
MCTOYHUKOB HH(pOpMaLUK (pU3NIECKOT0 COACPKAHMS, B TOM YUCIIE IyOJIMYHO JIe1aTh KPaTKHUe



COOOIIEHUsI O pe3ybTaTaXx MPOEKTOB MJIM Y4YEOHBIX HCCIIEAOBAaHUM, MPU ITOM I'PaMOTHO
UCTOJb30BaTh M3YYECHHBIH TOHATUHHBIA ammapaT Kypca (U3MKH, COINpPOBOXKIATH
BBICTYIUICHHE NIPE3CHTALUEH;

IIPU BBINOJIHEHUH Y4E€OHbBIX IPOEKTOB U MCCIIEIOBAHUIN pacpeaesTh 00S3aHHOCTH B IpyIIIe
B COOTBETCTBMM C IIOCTABJICHHBIMHU 33Ja4aMH, CJICIUTh 3a BBINOJIHEHHUEM IlIaHA ACUCTBHH,
aJIeKBaTHO OLIGHUBAThb COOCTBEHHBIM BKJIAJ B JEATENbHOCTb TIPYIIIbI, BBICTPAUBAThH
KOMMYHHMKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIMX.

K koHIly 00yueHus B 8 Kj1acce peIMETHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y 00yUaIOIUXCS YMEHHI:

HCIOJIb30BATh MOHATHS: Macca 1 pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHUE aTOMOB M MOJIEKY I,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTANIMYECKHE U aMOp(HBIE Tena, HACBILICHHBIA U
HEHACBIILEHHbIN Map, BJIAKHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHssS JHEpIus, TEIIOBOM
JIBUTATEJIb, AJIEMEHTAPHbINA B3JIEKTPUUECKUN 3apsll, IJIEKTPUUYECKOE II0Jie, MPOBOJHUKU U
JUBJIEKTPUKHU, IIOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE T10JI€;

pa3nuyath sBJIEHMs (TEIUIOBOE pACHIMpEHHE U C)KaTue, TeIulonepeaaya, TeIuloBoe
paBHOBECHE, CMauMBaHUE, KalWUISPHbBIC SBJIEHUS, UCIApPEHUE, KOHJEHCAllMs, IUIaBJICHUE,
KpucTan3anus (OTBepJeBaHue), KUIIEHUE, Teryonepeaaya (TeronpoBoJHOCTb, KOHBEKLIU,
U3Iy4YEeHHUE), IIEKTPU3aLus Tej, B3aUuMOJIeHCTBUE 3apsA0B, I€HCTBUS 3JIEKTPUUECKOrO TOKA,
KOpPOTKOE€ 3aMblKaHHE, B3aWMOJEWCTBUE MAarHWTOB, [JCHCTBME MAarHUTHOIO TMOJS Ha
IIPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsI MHAYKLHS) IO ONMCAHHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUYECKUX SBJICHUN B OKpY’KaIOIIEM MHUpE, B TOM
qucie GU3nYecKue sIBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSKEHHE M KaITWIIISIPHBIE SIBICHUS
B IIPUPOZE, KPUCTAJUIBl B mpupoae, usnydeHue CoiHla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTpPUUYECKUE SIBJIEHUS B aTMocdepe,
ANEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHUTHOE TMojie 3eMJId, JIpeid IOoI0CcoB, poJb
MarHMTHOTO TIOJSA A JKU3HM Ha 3emile, MOJIIPHOE CHUSHUE, NPU 3TOM IEPEBOAUTH
MPAaKTUYECKYI0 3aJauyy B Yy4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOMCTBAa (TPU3HAKN)
(bu3NYECKUX SIBICHUN;

ONKCHIBATh M3yUEHHBIE CBOMCTBA TeJN W (U3NYECKUE SIBICHMS, UCIOJIb3YS (PU3NUYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIus, KOJMYECTBO TEIUIOTHI, YJeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJelbHas  TEIJIOTa  IUIABJIEHUS, YJEJIbHas  TEIUloTa
napooOpa3zoBaHusl, yAeIbHAs TEIIOTa CTOPaHUs TOIUINBA, KO3(PUIIMEHT MOJIe3HOTO AEUCTBU
TEIJIOBOM MAaIlMHBI, OTHOCUTEJIbHAS BIIAXXKHOCTh BO3/yXa, JIEKTPUUECKHM 3aps/, cuja TOKa,
ANEKTPUYECKOE HAIPSKEHHUE, COMPOTHUBIIEHUE TPOBOJHUKA, VYAEIbHOE CONPOTHBIICHUE
BEIIIECTBA, Pa00Ta U MOIITHOCTh AIEKTPUUECKOTO TOKA), IPH ONMCAHUU NTPABHILHO TPAKTOBATh
¢u3n4yeckuif CMBICT MCIOJIb3yEMbIX BEIMYUH, OOO3HAUEHUS M EIUHMIBI (PU3UUECKUX
BEJIMYMH, HAXOJUTh (OPMYJIbI, CBSI3BIBAIOLINE aHHYIO (PU3UUECKYIO BEIUYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tej, (PU3MYECKHE SBJICHUS M IMPOLECCHI, UCIOIb3Yysl OCHOBHBIE
MIOJIOKEHUSI  MOJIEKYJIIPHO--KMHETUYECKOM  TEOpUM  CTPOCHHUS  BEIIECTBA, IPUHIMII
CYINIEPIO3ULIMH IT0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3aps/1a, 3aKkoH OMa ais
ydacTka uenu, 3akoH Jlxoyns—/leHna, 3akoH cOXpaHEHUs PHEPrMM, IIPpU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BbIPa)KEHUE;
OOBSICHATH (hPU3MYECKHE MPOLECCHl U CBOWCTBA TEJl, B TOM YKCIE M B KOHTEKCTE CUTyalUi
IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATh MPUYUHHO-CIECACTBEHHBIE CBS3H,



CTPOUTH OOBSICHEHHWE M3 |—2 JOTMYECKHUX MIAroB C OMOpPOW Ha 1—2 WM3ydYEeHHBIX CBOMCTBA
(bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHOB UIIH 3aKOHOMEPHOCTEH;

pemarb pacy€THbIC 331a4 B 2—3 IEHCTBHSI, HCIIONB3YS 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nvecKkre BeTUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3ajaudl 3allMChIBaTh KPATKOE YCIOBUE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JJs pEIIeHUs 3a/lauyd, BbIOUpaTh 3aKOHbI U (HOPMYJIB,
HeoO0XoAuMBbIe Ul €€ pelleHMs], IPOBOAUTh PACUETHl U CPAaBHHUBAThH I1OJIyY€HHOE 3HAUYEHUE
($u3M4eCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh HpOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU TOMOLIM (PU3UUECKUX METOOB,
UCTOJB3Yys OMMCAHWE HMCCIEIOBAaHUS, BBIICIATh MPOBEPSEMOE MPEINOI0KEHHUE, OIICHUBAThH
MPAaBUILHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAHMUS, 1€71aTh BHIBOBI;

IIPOBOJIUTH OMBITHl MO HAOMIIOJEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Tel
(KanmWJUTApHBIE SBJICHHS, 3aBHCHMOCTH JIABJCHHUS BO3JyXa OT ero o0bEéMa, TeMIepaTyphl,
CKOpPOCTH IIpollecca OCTBIBAaHMSI M HAarpeBaHMs NpU H3IYYEHUHM OT LBeTa H3Iydarolleil
(morsouiaroneil) NOBEepXHOCTH, CKOPOCTh UCHAPEHHsI BOABI OT TEMIEPATypbl >KUIKOCTH U
IUIOIIAHN €€ MOBEPXHOCTH, HIICKTPU3ALMUS TEJI U B3aUMOJICHCTBHE AJIEKTPHUECKUX 3apsI0B,
B3aMMOJICHCTBHE IMOCTOSIHHBIX MarHWTOB, BU3yaJU3alllsl MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JEHCTBHSI MarHUTHOI'O MOJI Ha MIPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOWCTBA  QJIEKTPOABHUIraTeNss IOCTOSIHHOIO TOKa):  (OpPMYJIMpPOBaTh  IPOBEpsieMbIe
MPEIIOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYAOBaHUS, ONUCHIBATH XOJ
OTBITa M (POPMYJIMPOBATH BBHIBOJIBL;

BBINOJIHATE MPSIMbIE U3MEPEHUs] TEMIIEPATyphbl, OTHOCUTEIbHON BIAKHOCTH BO3YXa, CHJIbI
TOKa, HANpPSOKEHHWsSI C WCIOJIh30BAHWEM AaHAJOTOBBIX NMPUOOPOB M JATYMKOB (PU3HUECKUX
BEIMYMH, CPaBHMBATh pe3yJbTaThl M3MEpPEHHH ¢ yd€TOM 3aJlaHHOM aOCOJIOTHOU
MOTPEUTHOCTH;

MPOBOAUTH HCCJIEIOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKOH BENIMYUHBI OT JPYro c
WCTIOJIB30BAaHUEM TIPSMBIX W3MEPEHUH (3aBUCHMOCTH COTPOTHUBIICHHS TPOBOJHUKA OT €r0
JUITMHBI, TUIOMIATM TONEPEYHOTO CEYEeHUST M YJeNBHOTO CONpPOTHBICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MJYLIEr0 4epe3 IMPOBOJHUK, OT HANpsKEHUS Ha IMPOBOJHUKE,
UCCIIE/IOBAaHNE  TIOCIIEA0BAaTENbHOIO W MApajuIeIbHOTO  COEAMHEHWH MPOBOJAHUKOB):
TUTAHUPOBATh HCCJIEIOBAHNE, COOHMpATh YCTAHOBKY U BBINOJHATH H3MEPEHHS, CIEIys
MPEUIOKEHHOMY TUTaHy, UKCHPOBATH PE3yJIbTATHI OJYYSeHHOH 3aBUCUMOCTH B BUJIE TaOIUI]
U rpaUKOB, e1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3UUECKUX BEIMYMH (yAedbHas TEIIOEMKOCTD
BEIIECTBA, CONPOTUBJICHHWE IPOBOJAHMKA, pabOTa W MOIIHOCTh JJIEKTPUUYECKOIO TOKA):
IUTAHUPOBATh U3MEPEHUS], COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIeIys IPea0KeHHON
WHCTPYKIIMHY, ¥ BEIYUCIIATH 3HAUCHHNE BETHUNHBI;

co0JII0AaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpOH Ha WX OMHCaHUs (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, TapoBast
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUUK HIEKTPUUECKON IHEPTUH, FITEKTPOOCBETUTENIbHBIE
MPUOOPHI, HArPEBATEIBHBIC AIICKTPOIIPUOOPHI (TPUMEPHI), IICKTPUUCCKHUE MPEIOXPAHUTEIH,
3JIEKTPOMArHUT, JIEKTPOABHUraTeNlb MOCTOSHHOIO TOKA), MCHOJB3Yys 3HAHUS O CBOMCTBAx
¢bu3NYecKuX SBICHUH U HEOOXOJUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTENIbHbBIE IPUOOPHI IO CXEMaM U
CXEMaTUYHbIM PHCYHKaM (’KHJKOCTHBIH TEPMOMETp, TEPMOC, INCUXPOMETpP, THUTPOMETP,
JBUraTellb  BHYTPEHHEIO CrOPAaHUsA, IJIEKTPOCKOIN, PpEeOoCTaT), COCTaBIATbh  CXEMBbI



ANEKTPUYECKUX LEMEH C MOCIEAOBATENbHBIM M IapalICIbHBIM COCAMHEHHEM DJIEMECHTOB,
pasznuyast ycIoBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LIETeH;

MPUBOANUTH IPUMEPHI (HAXOIUTh HH(POPMAITUIO O TPUMEPAX) MPAKTUYECKOTO UCTIONb30BAHUS
¢u3nvyeckux 3HAHMU B TIOBCEAHEBHOW KHM3HM /s obOecredueHUs OE€30MacHOCTH IpH
oOpamieHnn ¢ npubopaMM M TEXHMYECKMMM YCTPONCTBAMHU, COXPAHEHHUS 3I0pPOBb U
COOJIFOICHHSI HOPM 3KOJIOT'MYECKOI0 TIOBEACHUS B OKpY KaloIIel cpese;

OCYIIECTBIIATh MOMCK HMH(pOpMAIMK (U3NYECKOTO cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM M IYyTEM CpPaBHEHUS [JOIOJIHUTEIbHBIX HCTOYHUKOB BBIIEIATH
nH(OPMAIINIO, KOTOPasi SBJISAETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOM;
UCTOJb30BAaTh TPH BBINOJHEHUH Y4YeOHBIX 3aJaHWi HAay4YHO--TIOMYJIAPHYIO JIUTEpaTypy
(Gu3NYIEeCKOTO COJepKaHUs, CIHPAaBOYHBIE MaTepHalbl, pecypchl cetd HHTepHeT, BianeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOpPMALMU U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3J1aBaTh COOCTBEHHbBIE TMCHbMEHHBIE U KPAaTKUE YCTHbBIE COOOIIEHNs, 0000111ast HH(POpMALIHIO
13 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOT0 COJCPKAHUS, B TOM YUCIIE ITyOIMYHO MPEICTABIIATh
pe3yapTaThl NPOEKTHOW WM MCCIEN0BATEIbCKOM JEATEIbHOCTH, IPU 3TOM TI'PaMOTHO
UCIOJIb30BAaTh M3YyYEHHBIM MOHATHMHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUJICHHE [TPE3ECHTALIUEH;

IIPY BBIIOJIHEHUH YYEOHBIX IPOSKTOB U UCCIEI0BAHNHN (PU3NYECKUX IPOLIECCOB pACIPEACIATh
0053aHHOCTM B TIpyNNe B COOTBETCTBHMM C TIIOCTABJICHHBIMHM 3aJlayaMH, CJIECIUTh 3a
BBINOJIHEHUEM IIJIaHa IeHCTBUIA U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIIN
BKJIaJ] B JIEATEIBHOCTh TPYIIIbl, BEICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHICTBHUE, TPOSBIISS
TOTOBHOCTb pa3peliaTb KOH(QJIUKTHI.

K koHIly 00y4yeHus B 9 kj1acce npeiMeTHbIE pe3yJibTaThl Ha 6a30BOM YpOBHE JOJKHBI OTPakaTh
c(OPMHUPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

HCIIONB30BAaTh  IOHATHA: CHUCTEMa  OTCUY€Ta, MaTepHallbHas TOYKAa, TPAEKTOpWs,
OTHOCUTEJIBHOCTh MEXaHMUYECKOro JBHXKEHHUs, naedopmanus (ymnpyras, IUIacTHYEcKas),
TpEHUe, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IEPETPY3KH, LIEHTP TAKECTH,
aOCONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHe
Kosie0aHUs W BOJHBI, 3BYK, MH(Pa3BYK U yIbTPA3BYK, dJIEKTPOMArHUTHbBIE BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
MOTJIOLIEH U, anb(a-, 0eTa- U TaMMa-u3ITy4yeHus, U30TOIbL, SJepHasi JHEPreTHKa,

pasznuuath sABJIEHUS (pPaBHOMEpPHOE M HEPAaBHOMEpPHOE MPSMOJIMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE MABM)KEHHE, CBOOOJHOE MaJeHHE Tell, PaBHOMEPHOE
JBUKEHHE 0 OKPY>KHOCTH, B3aUMOJEHCTBHE TeJl, peaKTHBHOE JBI)KEHHUE, KojiebaTeIbHOe
JBIDKEHUE (3aTyXalollie U BBIHYKICHHbIE Koje0aHMs), pPEe30HAHC, BOJHOBOE JBUXKEHHE,
OTpaK€HUE 3BYyKa, NMPSMOJIMHEMHOE pacCIpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHE CBETAa,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETa, pasjio’KeHUE Oelloro CBeTa B CIEKTP U CIOXKEHHE
CHEKTPAJIbHBIX LIBETOB, TUCIIEPCUSl CBETA, €CTECTBEHHAs! PAJIMOAKTUBHOCTh, BOSHUKHOBEHHUE
JIMHENYaTOro CHEKTpa M3JIy4EHHUs) MO ONUCAHUIO0 UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHNUE U3YyUYEHHBIX (PU3NUYECKUX SIBICHUI B OKpYXaloleM MUpPE (B TOM
yucie GU3nUYecKre SABJICHUS B IPUPOAE: NMPWINBBI U OTJIMBBI, IBHXKeHHE T1aHeT COHEeYHOM
CHUCTEMBI, PEAKTUBHOE JBWKECHUE >KHBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB >KHBOTHBIMH,
3EMIJICTPACEHNE, CEHCMUYECKHE BOJIHBI, I[yHAMHM, DXO, IIBE€Ta TEJ, ONTUYECKUE SIBICHUS B
npupoje, OHOIOrvyYeckoe AEHCTBHE BHUIMMOIO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO



U3IYy4YEHUH, €CTECTBEHHBIM pPaJUMOAaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, paJUOAKTHUBHOE
U3Ty4YeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PAaJMOAKTUBHBIX HM3JIyUYEHHH Ha OpraHu3M
YeJoBeKa), TPU OTOM NEPEeBOAUTh NPAKTUYECKYIO 3a7adyy B Yy4yeOHYIO, BBLACTATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OINMCHIBATh M3YYEHHBbIE CBONCTBA TeJ M (DU3MUYECKHE SIBICHMSA, MCIONB3Ys (usnueckue
BEIMYMHBI (CpeIHSAS M MIHOBEHHas CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JBHKEHHH,
YCKOpEHHUE, MepeMelIeHue, MyTh, YIJoBas CKOPOCTh, CHJa TPEHUS, CHJIa YIPYTOCTH, CHJIA
TSDKECTH, YCKOpPEHHE CBOOOIHOTO MAJCHUs, BEC Tella, HMITYJIbC Tella, WMITYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHLHUAIbHAs HHEPIus Teia, IOAHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IOTECHIMAIbHAS YHEPIUS CHKATON MPYKUHBI, KHHETUYECKask SHEprus,
MOJTHAsT MEXaHU4YeCKasi SHEPrusi, MepUoJl U 4acToTa KoJjeOaHMid, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTHh CBETa, MOKAa3aTelb MPEJIOMIICHUSI CPENbl), PH OMHCAHUU
IIPAaBUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICH HCHOJIb3YEMbIX BEIMYUH, OOO3HAUCHUs U
eMHULBl (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTHMH BEJIMUYUHAMH, CTPOUTD Ipa(puKu H3yYSHHBIX 3aBHCUMOCTEHN (PU3NIECKUX
BEJIMYWH;

XapaKTepu30BaTh CBOMCTBAa Tel, (DU3MUYECKUE SIBJIEHUS U INPOLECCHl, UCHONb3Ys 3aKOH
COXpaHEHHS YHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, IPHHLIUI CYIEPIO3UIINN CHUJI, TPUHITUI
oTHocuTesbHOCTH ['anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHMsI HMITYJbCa, 3aKOHBI
OTPaXKEHMsI U MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOr0 U MaCCOBOT'O YUCEII IPU
STIEPHBIX PEAKIUAX, TIPH ATOM JaBaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA W 3alUCHIBATH €r0
MaTeMaTHIeCKOE BBIPAKCHHE;

OOBSICHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTyaIHi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH HPUYHHHO--CIIEICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOWCTBA
¢bu3nYecKuX sBIEHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7aud (ONMparolMecs Ha CUCTeMy M3 2—3 ypaBHEHMI), UCHOJIb3Yys
3aKOHBI M (OPMYJIbI, CBsI3bIBaOLIME (DPU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaU3a YCJIOBUS
3aJjauu 3alUChIBaTh KPATKOE YCIOBUE, BBISBISITH HEOCTAIOIINE MM W30BITOYHBIE JIaHHBIC,
BBIOMPATh 3aKOHBI M (OPMYJIBI, HEOOXOIWUMBIC [UIS PEIICHUS, MPOBOIUTH PACUETHI H
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3MUECKON BEINUMHBI,

pacrio3HaBaTh HpOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOLIM (U3UUYECKUX METOOB,
UCTOJb3Yys OMUCAHWE MCCIEOBAaHUS, BBIIEIATh MPOBEPSEMOE MPEANOI0KEHNE, OIICHUBATh
MPAaBUIHLHOCTH TOPSKA TPOBEICHHUS HWCCIICAOBAHUS, IeNaTh BBIBOJBI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOJNEHHUIO (PU3HUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Tel
(m3y4yeHne BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHS SHEPTHH, 3aBUCHMOCTH TEepHOIa
KoJIeOaHU IPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUIUTY/Abl MalbIX KoJeOaHUH, MPSIMOTUHEHHOE PACIpPOCTPAHEHUE CBETA, Pa3JIOKEHUE
0esoro cBeTa B CHEKTpP, U3yUYEHUE CBOMCTB M300pakK€HUS B IUIOCKOM 3€pKajleé M CBOMICTB
M300pakeHUsT TIpeIMeTa B COOMparomieil JiMH3e, HAOMIOICHUE CIUIONIHBIX M JIMHEWYaThIX
CIIEKTPOB M3IIyYEHHs): CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
000pyI0BaHUS, ONMCHIBATH XOJ] OIBITA U €r0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOBI;
IIPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHUIO NMPSMBIX U3MEPEHUH, ONPENENsisl CpeHEe 3HaUCHUE
U3MepsieMoi BeuuHbI (POKYCHOE pacCTOsTHHE COOMPAIOLIEH JTHMH3bI), 000CHOBBIBATH BBIOOD
croco0a u3MepeHust (M3MEPHUTEIIBLHOTO MPUOOopa);



MIPOBOAUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUYHMH C UCIIOJIb30BAHUEM MPAMBIX
U3MepeHuil (3aBUCHMOCTb IIyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBXKEHUU 0e3
HaYaJIbHOM CKOPOCTH, MEpHoAa KOJeOaHW MaTeMaTHYeCKOTO MAasTHHUKA OT JJIMHBI HHTH,
3aBUCHMOCTH yTJjla OTPa)KEHUS CBETA OT yTIJjla NaJCHUS U YIJIa IPEIOMIIEHHS OT yIJIa MaJeHUs):
IUIAHUPOBATh  MCCIIEZIOBAHME, CaMOCTOSITEIbHO CcOOMpaTh yCTaHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOMYyUYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BUJIE TAOIUIl U rpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHYMH (CPEIHSS CKOPOCTh M YCKOpEHHE
TeJla TPH PABHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAaJeHHS, XECTKOCTh
NPYXUHBI, KOAPOUIMEHT TPEHUS CKOJIbKECHHUS, MEXaHNYecKasi paboTa U MOIIHOCTh, YaCTOTa
U Tmepuoja KojaeOaHWW MaTeMaTUYeCKOTO M MPY>KUHHOTO MAasTHHUKOB, ONTHYECKas CHIIa
coOuparomield JHH3bL, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh HU3MEPEHHs, COOMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBINOJHATH H3MEPEHUs, Clexysl MpeaoKEHHOU
MHCTPYKLIMHU, BBIYUCIIATh 3HAUEHUE BEIMUMHBI U aHAJIU3UPOBATH MOJYUYEHHBIE PE3yJIbTAThI C
y4€TOM 3a/IaHHON MOTPEITHOCTU U3MEPEHUI;

cOOJIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKU HM3YUYEHHBIX (DU3MUYECKUX MOJIENEH: MaTepualibHas TOYKa,
abCcoMOTHO TBEPIOE TEJIO0, TOUYEUHBIM MCTOYHUK CBETa, JIy4, TOHKAas JIMH3A, IUJIaHETapHas
MOJ€JIb aTOMa, HYKJIOHHAsI MOJIE€b aTOMHOTIO S1/1pa;

XapaKTepu30BaTh IPUHLMIIBI AEUCTBUS M3YyYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C
ONOpOM Ha MX ONMUCAHMA (B TOM YHCIE: CIIUIOMETP, JATYUKU IMOJOKEHUS, PACCTOSHUS U
YCKOPEHHUS, pPaKeTa, H5XOJO0T, OYKH, MEpUCKOIN, QoToamnmnapaT, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOII, TO3UMETpP, Kamepa BuiibcoHa), UCIONb3ysl 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXO0UMBble (PU3MUECKIE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKM M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX TIPOLECCOB NPU PEUICHHH Yy4yeOHO--
MPAKTUYECKHX 337124, ONTUYECKUE CXEMBI JJIS IOCTPOCHUS U300paKEHHUH B TNIOCKOM 3epKajie
1 coOuparolei JIMH3E;

MPUBOJUTH IPUMEPHI (HAXOAUTH UH(POPMALIHIO O IPUMEPaX) MPAKTUYECKOIO UCIIOJIb30BAHUS
¢bu3nyecKkux 3HaHMM B TOBCEIHEBHOM JKM3HM Mg oOecnedyeHus Oe30MacHOCTH IpHU
oOpaileHuu ¢ NpudbopaMM M TEXHUYECKHMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/I0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHHUS B OKpY Kalolle cpesie;

OCYWIECTBIATh  MOMCK  HH(popManmMu  ¢U3MUecKoro cojepxkanus B  HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIMPYsST TOUCKOBBIA  3amlpoc, HAXOAUTh MYTH ONpEIeTeHHs
JIOCTOBEPHOCTH  TOJYYEHHOHW HH(POpMalUuu HA OCHOBE HWMEKOIIMXCS 3HAHUK U
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCIOJb30BATh TPH BBIMOJIHEHUH Y4YEOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(bu3MYECKOTO CoJlep’KaHus, CIIPaBOYHBIE MaTepHallbl, pecypchl cetu VHTepHeT, BianeTh
npuéMamMH KOHCIIEKTUPOBAHMS TEKCTa, MpeodpazoBaHus MHPOPMALMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE HMH(pOpManuu H3
HECKOJIbKUX MCTOUYHUKOB (PM3NYECKOTO COJEPXKAHMS, IMyOJMYHO MPEACTABIATh PE3yJIbTaThl
MIPOEKTHOM WJIM HCCIENA0BATENBCKON NEATEIbHOCTH, MPU 3TOM TIPaMOTHO HCIIOIb30BATH
W3YUYCHHBI TOHATUWHBIA ammapar wu3y4aeMmMoro pasaena (U3WKH W COMPOBOXKIATH
BBICTYIICHHE MIPE3CHTAIMEN C y4€TOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3zpnen 1. dusuka u e€ poJib B IO3HAHNH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edso00.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHHIHAL https://m.edso00.ru/7f416194
bubnuoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MIO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznea 2. [lepBonauyanbHble CBeleHUS 0 CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIE COCTORHI BeMertsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xkeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNE 3 bubmrorexa LIOK

https://m.edsoo.ru/7f416194
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bu6nunorexa LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 L https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cua. Bt cin 14 L 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, JXUIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxoCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe fasaerie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pasnea 5. PaGora m MOIIHOCTB. JHEprus
bubmmoteka IIOK
51 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
5.2 IT 5 1
POCTHIE MEXATHIMEL https://m.edso0.ru/7f416194
bubnunorexa LIOK
5.3 M 4 1 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12
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8 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pazgen 1. TenioBblie iBJIeHUSA
. bubnuorexa [IOK
11 CTpoeuue u CBOMCTBA BelecTra ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHbIE Tela 7 1 bubmuoreka [IOK
' U UX B3aUMOJeNCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHA https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
2.4 4
MICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. Mexannueckue siBJI€HUSA
MexaHH4eCcKOe NBYKEHUE U CITOCOOBI €ro bubnunoreka LIOK
1.1 10 1
OIMMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B i 20 1 3
JanMoeHcTBIE Tei https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHEI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue K0J1e0aHUs ¥ BOJTHBI
bubmmoteka IIOK
2.1 M 7 3
CXAHMUCCKHE KONEOanHA https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
2.2 M .3 8 1 3
CRAMHITCCKAE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pnen 3. DiieKTpOMAarHuTHOE 10JI€ H 3JIeKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 9 bu6muoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6

Pa3zgea 4. CBeToBbI€ ABJIEHUSA
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4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pacupoctp https://m.eds00.ru/7f41a4a6
bub6nmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 httns://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanTtoBble siBJIeHUS
bubnuoreka [{OK
51 Hcnyckanue v moriomeHne cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [{OK
2 1
> CTpoeHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
: A 7 1 1
5.3 JIEpHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM i MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 5 bubmuoteka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

e Konuenmus mnpenojaBaHus ydeOHOro mnpeaMera «Pu3uKa» B 00pa30BaTENbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peamu3yoUMX OCHOBHBbIE 0011e00pa3oBaTebHbIC
IIporpamMMsl, yTBEpKIeHHas pewmeHneM Kosutermm MuHucreperBa npocselieHus Poccuiickoin
Oenepanun ot 3 gexadbps 2019 roga Ne nk-4BH;

e  MHCTPYKTHBHO-METOJMUYECKHUE PEKOMEHIAIMH 10 peajau3aluu  (eaepaitbHbIX
roCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U (eiepabHBIX OCHOBHBIX 00pa30BaTeIbHBIX
mporpaMMm B 0o0pa3oBarenbHBIX opranm3arusax Jlonenkoir Hapomguoit PecyOnuku B 2023-2024
yaeOoHoM roay (I[Tucemo MunmctepcTBa 06pa3zoBanus u Hayku JloHenkoit Hapoanoit Pecrrybnuku
ot 30.05.2023 Ne 2924/06. 1-28)

e @enepanpHas pabouas mporpaMma OCHOBHOro obOmiero oOpa3zoBanust «Duszukay
(6a30BbIit ypoBeHB) (111 7-9 KaccoB 00pa3oBaTEIbHBIX OpraHu3aIluil.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

e  http://sum-fizika.blogspot.com - 6mor otaena ecrectBeHHbIX aucuumima [OY 1O
«Jlonenkuit PUJIIO» B paznene «DPuszukar.

e  http://www.school.edu.ru - odunHanbHBIH CepBEp POCCHUHCKOTO  MIKOJBEHOIO
o0Opa3oBaHUsl.

e  http://festival.1september.ru — ®dectuBanp nemarorndeckux wuae «l CEHTAOps» —

caMblif MaccoBblil megarorndyeckuil ¢popym B Poccuu, KOTOpBIM JaeT BO3MOMKHOCTH Ka)XJIOMY
YUHUTEIIO0 IPECTABUTH CBOIO MEJarOrn4ecKyo Uaet0, OIyOIuKOBaTh COOCTBEHHbIE METOJUUECKHE
pa3paboTKH, MOAETUTHCS C KOJJIEraMU CBOMMH MPEICTABICHUSIMU O MTPENOIaBaHHUH.

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1. Tepsimkun U. H. ®usuka. 7 knacc. 2-e uza. crep.- Mocksa: [IpocBemenue, 2022. —
239 c.

2. Tlepwsmmkuu U. H. ®usnka. 8 kinacc. 2-e u3z. crep.- Mocksa: [Ipocsemenue, 2022, —
255 ¢c.

3. Tepwemmkun U. H. ®usnka. 9 kinace. 2-e usf. crep. - Mocksa: [Ipoceemenue, 2022, —
351c.

4. Bubmuoreka [1OK https://m.edsoo.ru/7f416194

5. bubaunoreka IIOK https://m.edsoo.ru/7f41a4a6

6. bubanoreka IIOK https://m.edsoo.ru/7f4181ce

INUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHE

e  bubmuoreka ITOK https://m.edsoo.ru/7f416194

e  bubmnoreka IIOK https://m.edsoo.ru/7f41a4a6
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e bubaunoreka IIOK https://m.edsoo.ru/7f4181ce

e  http://www.riis.ru — MexxayHnapoaHas oOpa3oBaTelbHast aCCOLUAIHs. 3a1auu —
CO/IEHCTBHE Pa3BUTHIO 00PA30BAHUS B PA3IMUHBIX 00JACTSX.

e  https://www.metod-kopilka.ru/fizika.html — Bumeoypoku, npe3eHTanuu, KOHCIIEKTHI,
TECTHI, IJITAHUPOBAHUE U JIP. MaTEPHAIIBI 110 (PHU3HKE.

e  http://sverh-zadacha.ucoz.ru/index/0-76 — y4eOHbIe (UITBMBI 110 PU3MKE O pa3aeiIaM.

e  http://metodportal.ru/articles/srednjaja-shkola — metonndeckuii mopras.

e https://simplescience.ru/collection/video — ¢u3udeckue ONbITH B OBITY.



https://m.edsoo.ru/7f4181ce
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
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