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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o Qusnke Ha ypOBHE OCHOBHOIo 00I1Iero o0pa3oBaHUs
COCTaBJI€HA HA OCHOBE MOJOXXEHUN U TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOI 00pa30oBaTeNbHOW MPOrpaMMbl, MPECTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€tom ¢enepanbHOl pabouell MporpaMmMbl BOCIIUTAHUS U
Konmenmuu npenonaBanus yaeOHOro npeamera «Du3ukay.

Conepkanue mnporpamMMbl 1mo (HU3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIUXCS W OPTAaHHU3AIUI0 H3yYCHUS
GU3UKKN Ha ACATEIBHOCTHOW OCHOBe. B mporpamme mo (uU3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0yUYeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIET0 0Opa30BaHMS.

[Iporpamma no pusrike ycTraHaBIUBAET paclpejeieHue yueOHOro MaTepuana
Mo rogaM oO0ydeHwus (IO Kjaccam), mpejjiaraeT MpUMEPHYIO MOCIEA0BATEIIEHOCTh
M3YYCHHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS TPEIMETHOTO COACPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00y4aIOIIUXCH.

[Iporpamma 1o ¢usuke paszpaboTaHa C ILEIbI0 OKa3aHUS METOJUYECKOU
MTOMOIIY YYUTETIO B CO3/TaHUN paboUeit MporpaMMbl 10 Y4eOHOMY TIPEIMETY.

du3nka SBISIETCS  CHCTEMOOOpA3yIIUM JJII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, TTOCKOJIBKY (DU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHHM, H3y4aeMbIX XUMUEH, Ouonorueid, acrpoHomuedl u GU3NYECKOU
reorpadueii, BHOCHUT BKIaJ B €CTCCTBCHHO-HAyYHYIO KapTHHY MHPAa,
MPEeIOCTaBIsIeT Hambojee SCHbIE O0pa3ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOC00a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

Onna U3 TIIaBHBIX 33724 (PU3MUECKOrO OOpa3oBaHUSI B CTPYKType OOMIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpEIINOiaracT OBJIAJICHHUE
CIEIYIONUMU KOMITIETCHTHOCTSIMH, XapaKTePU3YIONUMU €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTbD:

e HAy4YHO OOBSCHSITH SIBJICHUS;

e OIICHWUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HWHTEPHPETHPOBATH  JAHHBIE W  WCIOJIB30BaTh  HAyYHBIE
JI0Ka3aTeIhCTBA JUIsl TIOTYYEHUS BHIBOJIOB.

Henu wu3yueHus (U3UKK HA YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
onpeneneasl B KoHmenmuw mpemnomaBanus ydeOHOro mpenvera «Dusmka» B
oOpa3zoBaTelbHBIX oOpranusanusx Poccuiickoit ®Dexaepaiuu, peanu3yoIux
OCHOBHBIE  00I1€00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHONW  PpEIICHHUEM



Konnernn MununcrepcTBa npocserienus: Poccuiickoit @eneparuu (IpoTOKOa OT 3
nekadbps 2019 r. Ne TIK-48H).
Meau uzyyenus: pusuMKu:

NpuoOpeTeHHe HHTEpeca W CTPEMIICHUS OOY4YaroUIUMXCsS K Hay4YHOMY
W3YYEHUIO MPUPOABI, PA3BUTUE HUX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEM;

pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
HCCJIEI0BATEIILCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
(dbopMupoBaHUE HAYYHOTO MHPOBO33PEHUSI Kak pe3ysbTaTa H3yUYECHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHue MpEACTAaBICHUN O poiau (U3MKU ISl Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TECXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTABICHU O  BO3MOXHBIX  cepax  Oyayiiei
poeCCHOHAIBHOM JIeSITEILHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
nanbHeneMy oOy4eHUI0 B ’TOM HaIllPaBICHUH.

JlocTmkeHnne STUX Teedl mporpamMmbl 1o (U3WKE HAa YPOBHE OCHOBHOTO
o011ero oopazoBaHusi 00ECIEUNBACTCS PEIICHUEM CIIETYIONINUX 3a4a4:

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOEHUU BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

MpUOOpETeHHE YMEHUI OMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOTYUYECHHBIX 3HAHUK;

OCBOCHHE METOJOB pPELIECHUS MNPOCTEUIIUX PACUETHBIX 3amad C
UCIIOJIb30BaHUEM (buznyecKux MOJIeNeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUN HAOII01aTh MPUPOIHBIC SIBICHUS U BBIOIHATH OMBITHI,
nabopaTtopHbie  pabOThl M HKCIEPUMEHTAJbHBIE HCCJIEJAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTENBbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThl ¢ MHPOpPMALUEH (PU3UUECKOrO COAEpKaHUs,
BKJIIOYasi UHPOPMAIUIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKU, aHATU3 U
KpUTHUUYECKOE OlICHUBaHUE MH(OpMAIIUH;

3HAKOMCTBO €O chepamu mpoheCCHOHATBLHOM IeSITEIbHOCTH, CBI3aHHBIMHU
¢ (u3ukoil, W COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSAX (DU3NYECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbId YPOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus otBoauTcst 204 yaca: B 7 kinacce — 68 dacoB (2 yaca B Helelo), B 8
Ki1acce — 68 gacoB (2 Jaca B HeJeln0), B 9 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemsiii B mporpamme mo (pu3uke nepeueHb 1a00paTOpPHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YUUTENb JIeJlaeT BEIOOP MPOBEICHUS



1a00opaTOpHBIX PadOT W OMBITOB C YYETOM HMHAUBHIYAJIbHBIX OCOOEHHOCTEH
00y4Yaromuxcs, COUCKAa 3KCIEPUMEHTANBHBIX 3aJJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'O T'OCYJJApPCTBEHHOT' 0 IK3aMeHa 1o (PU3UKe.



COIAEPXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYKAKOUIEr0 MUpa.

dusnka — Hayka O npupozpe. ‘ABienHus npuponbl. PU3UUECKUE SBICHUSA:
MEXAaHUYECKUE, TEIUIOBBIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuYUHBL. M3mepenue Qusnueckux BenuuuH. Duznveckue
npu6opsl. [lorpenHocts n3mMepenuii. MexayHapoaHasi cucTeMa eIuHuIl.

Kak ¢u3uka u Jpyrue ecTeCTBEHHbIE HAyKH M3y4aloT IPUPOLY.
EcTecTBeHHO-HayuHBI METOJ TMO3HAHUS: HAOIIOJEHUE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBMKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBieHus. Onrcanue Pu3nIecKux sBICHUHN ¢ ITOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHuudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®dusznyeckue NpuOOPHI U MpoIeaypa MPIMbIX U3MEPEHUI aHAIOTOBBIM U
(G poBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue eHbI IeIeHUs IKaJIbl H3MEPUTEIHLHOI0 Mpudopa.
2. M3mMepeHune pacCTOSTHUMN.
3. H3mepenne o0bEMa XXKUAKOCTH U TBEPJOTO TENA.
4. OmnpeneneHue pasMepoB MaJbIX TEIL.
5. M3mepenne teMmeparypbl HpU MOMOILIUA KUJIKOCTHOTO TEPMOMETpPA U
JaTYNKA TEMIIEPATYPBHI.

6. IIpoBenenue ucciaenoOBaHHUSA 10 MPOBEPKE TUMOTE3bI: NAIBHOCTH MOJETA
mapuka, MyImeHHOro TOPU30HTAIbHO, TeM OoJibllie, YeM OOJIbIlle BBHICOTA
IyCKa.

Pa3znea 2. [lepBoHayasibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

Ctpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mepbl. OTNBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrm>kenne dactui BemecTBa. CBiI3b CKOPOCTH JABWKEHUS YACTUL C
temneparypoil. bpoyHoBckoe nBmxenue, nuddysus. BzaumoneiicTBue uacTuil
BELIECTBA: IPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUIKOCTEM M TBEPIBIX
(kpucTamindeckux) Tena. B3auMocBsi3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSAX U X aTOMHO-MOJIEKYJIIpPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJBI.

Hemoncmpauuu.

1. HaGmronenune OpOyHOBCKOrO IBHXKEHHSI.



2. Habmronenue nuddysuu.
3. HaGmogenue  sIBIEHUH, OOBSICHAIONMIMXCS ~ MPUTSKEHUEM  WJIH
OTTAJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM psiioB  (C  HUCIOJIB30BaHUEM

dbotorpaduii).
2. OnbITHI IO HAOIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnpITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
Paznea 3. /IBuakeHune U B3auMOJAeHCTBHE TeJl.
MexaHnnyeckoe [BUXKEHHE. PaBHOMEPHOE W HEPABHOMEPHOE JBHKECHHUE.
Cxopoctb. CpenHsii CKOPOCTh MPU HEPABHOMEPHOM IBHMKEHHH. Pacuér mytu u
BPEMEHU JIBUKCHUA.
SBnenue wmHepruu. 3aKOH MHEpUUM. B3anMoneicTBUE Ten Kak IMpUYAHA
W3MEHEHUS CKOpPOCTH JBWXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
00BEMa BEIIeCTBA.
Cuna xak XapakTepHCTUKa B3auMoOAeuCTBUA Tesl. Cuia ynpyrocTd W 3aKOH
I'yka. M3Mepenune cumbl ¢ NMOMOIIBIO AUHAMOMETpPA. fBIIEHUME TATOTEHUSA U CUJa
TskecTH. CHila TSOKECTH Ha Ipyrux maHerax. Bec tena. HeBecomocts. Crioxenne
CWJI, HaIlPaBJIEHHBIX MO OJHOW NpsaAMoi. PaBHopelcTByromas cui. Cuna TpeHUs.
TpeHne CKOIbKEHUS U TPEHUE MTOKOs. TpeHne B MPUPOAE U TEXHHUKE.
Hemoncmpauuu.
1. HaOmronenune MexaHUYECKOro ABUKEHUS Tea.
2. H3mepenne CKOpOCTH NPAMOIUHENHOTO TBUAKCHUS.
3. HaOmronenue sBiIeHUS UHEPIIHH.
4. HabGnrogeHve u3MEHEHUs] CKOPOCTHU MPU B3aUMOJECHCTBHUU TEll.
5. CpaBHEHHME MACC I10 B3aUMOJICHCTBUIO TEI.
6. ClloxkeHue CUJI, HAIPABJICHHBIX 10 OJHON MPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue CKOPOCTA PABHOMEPHOIO JBMXKEHUs (IIapuKa B JKUIKOCTH,
MOJIEJIH JIEKTPUUYECKOr0 aBTOMOOUIIS U TaK Jlajee).

2. OmpenenieHre CpelHEM CKOPOCTH CKONBXKEHUS OpycKa WU IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TEIIA.

4. OmbITBL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTspKeHUs (nedopmarivin)
MPY>KUHBI OT MPUIIOKEHHOW CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3os.



JlaBnenue. CriocoObl YMEHBIIICHUSI U yBEIWYEHUs JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBIICHHsSI raza OT 00bEéma, TemmepaTypbl. llepenaua naBiaeHus
TBEPABIMMU TEJaMH, KUAKOCTAMU W TazamMu. 3akoH Ilackams. ITHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTb JABIECHUS KUJKOCTH OT TIyOuHBI. ['mapocratuueckuit
napagokc. Coobmiaromuecs: cocyibl. [ uapaBpinueckue MEXaHU3MBbl.

Atmocdepa 3emnu u atmocdepHoe naBiieHue. [IpuunHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emnu. Omnbit Toppudennu. M3mepenue atmocdepHOro
JaBlIeHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUSI OT BBHICOTHI HaJl YPOBHEM MOPHI.
[TpubGopsl 1151 u3MepeHus: aTMOC(PEpPHOro AaBICHUS.

JlencTBUE XUAKOCTU U Ta3a HA MOTIPYKEHHOE B HUX TeNO. BrITankuparomas
(apxumenoBa) cuna. 3akon Apxumena. [naBanue ten. Bo3nyxomnaBanue.

Hemoncmpauuu.

o Uk w N e

~

3aBHCUMOCTbH JABIICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBieHus KUIKOCTHIO U Ta30M.

Coobmaromuecs cocybl.

['mppasnuueckuit mpecc.

[Iposirnenue nercTBus arMochepHOro AaBICHUS.

3aBUCUMOCTb BBITAJKUBAIOIIEH CHUIIBI OT 00BEMA MOrpYKEHHOM YacTu
TeJIa ¥ INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CUJIbI BECY BBITECHEHHOMU KUJIKOCTH.
YcnoBue 1iaBaHus TeJl: TUIABAHUE WIIHA MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILLEHHUS TUIOTHOCTEU TENA U )KUIAKOCTH.

Jlabopamopnuie pabomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa OrpyKEHHOMN B
YKUJIKOCTb YaCTH TeJIa.

Omnpenenenue  BBITAIKUBAIOMICH  CWJIbI, JCHCTBYIOIIEM HAa  TENO,
MOrPYyKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTHY BBITAJIKUBAIOILEH CUIIBL, JEUCTBYIOLIEH HaA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OnbITh, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIIEH  CHUIIBI,
NEUCTBYIOIIEN Ha TENO0 B KUJIKOCTH, OT O0BEMA MOrPYKEHHOU B
YKUJIKOCTB YaCTH Te€JIa U OT INIOTHOCTHU JKUIKOCTH.

KoncTtpyupoBanne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OmnpenesieHnue €€ rpy30n0aAbEMHOCTH.

Pa3znea S. Pabora u MOIIHOCTH. JHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHne mpaBUiia paBHOBECHUS pbluara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJI mnpocteix MexanusmoB. Ilpocteie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas d3Heprus. KuHeTmueckas ¢ TOTEHUHANIbHAs JHEPTHUA.
[IpeBpamieHne 0AHOTO BUIa MEXAHUYECKON SHEPTUH B APYTOW. 3aKOH COXPAHEHUS
JDHEPIUU B MEXAaHUKE.

Hemoncmpauuu.

1. IIpumepsl MpOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHS] NIPU PABHOMEPHOM JIBIDKEHUU Teja

10 TOPU3OHTAIILHOW [TOBEPXHOCTH.
2. HccnenoBanue ycioBUM PaBHOBECHS pblyara.
3. M3mepenne KII/] HaKIOHHOM IUIOCKOCTH.

4. HM3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOW IHEPTUH.
8 KVIACC

Pa3znen 6. TensioBblie iBJICHUS.

OCHOBHBIE TIOJIOKEHUA MOJIEKYISPHO--KUHETHYECKOW TEOPUM CTPOCHUS
BelecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJ. ONBITHL, MOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOICTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIO)KEHUM MOJIEKYISAPHO--KUHETUYECKOU TEOPHHU.
CmaunBaHue U KanWUISIPHBIE ABIEHUA. TEmI0BOE paCIIUPEHUE U CKATHE.

Temnepatypa. CBsA3p TeMmepaTrypbl CO CKOPOCTBIO TEIIOBOIO JBUKECHUS
yactull. Buytpennsiss sHeprusi. CnocoObl HW3MEHEHHs] BHYTPEHHEW SHEpruu:
Terionepenaya u COBEpIICHUE paboTHL. Busr TETUIONEepeIayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYEHHE.

KonuuectBo Temnorel. YaenbHas TEIUIOEMKOCTh BellecTBa. TerniaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBnenue u
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YAEIbHAs TEIUIOTa IJIABJICHUS.
[Tapoo6pazoBanue u koHjaeHcamus. Mcmapenwe. Kumenwe. YiaenbHas Temiora
napoo0pa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTypbl KUIEHUS OT aTMOCHEpHOro
JABIICHUSL.

BrnaxnocTps Bo3nyxa.

DHeprus TOIIMBa. Y AeJIbHAas TEIUIOTa CTOPaHHUS.

[Mpunuunel padotsl TernoBbix asurateneit KIIJ[ TemmoBoro nBurartens.
TemnoBble IBUTAaTENH U 3alIUTa OKPYKAIOLIEH CPENbI.

3aKOH COXpPAaHEHUS U MPEBPAILIECHUS SHEPTUU B TETUIOBBIX MPOILIECCAX.

Hemoncmpauuu.

1. HaGmonenune OpOyHOBCKOrO IBHXKEHHSI.



LA R N

L P N D

10.
11.
12.
13.

Ha6monenne nuddysun.

Habnronenue siBeHu cMauyuBaHUS W KalTUJUISIPHBIX SIBIICHUI.
HabnroneHnue TenaoBoro pacimpeHus Ted.

N3Mmenenne maBiaeHHs rasa mpu M3MEHEHHWHU o0BhEéMa W HArpeBaHUU WIIH
OXJIAXKICHUU.

[IpaBuiia u3mMepeHust TeMIepaTypsl.

Buae! Tenonepenaumn.

OxnaxxieHre TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH paOOThl BHEIITHUMH CHUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
HaOmonenue KumeHus.

HaGmroeHre mocTosTHCTBA TeMIEPaTyphl IPU TUIABICHUU.
Mopaenu TEeNJIOBbIX ABUTaTEICH.

Jlabopamopnuie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITh 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUSI.
OnBITHI IO BBIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel IO HAOJIIOACHUIO TEIJIOBOI'O PACIIUPEHUSI Ta30B, KUAKOCTEU U
TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3AyXa B OaJIOHE HITTPUIIA.

OnbITHl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH JABICHUS BO3AyXa OT €ro
00BbEMA M HArPEeBaHUS WU OXJIAXKICHUS.

IIpoBepka rumoTe3sl TMHEMHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPHI.

HaGnionenre w3MeHeHHs] BHYTPEHHEH DSHEpruM Tejna B pe3yibTaTe
Terionepeaay U paboThl BHEUTHUX CHUJL.

UccnenoBanue siBiaeHUsA TEIIOOOMEHA MPU CMEIIMBAHUU XOJOAHOU U
ropsiyeu BOJBI.

Omnpenenenue  KOIWYECTBA  TEIUIOTHI, IOJIYYEHHOrO BOJOW  IpH
TEII000MEHE C HArPEThIM METAINIMYECKUM LIUJIUHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

OnpeneneHne OTHOCUTEIIBHON BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TETUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEeKTpUUECKHX 3apsiaoB. B3anmoneinctsue
3apspkeHHBIX  Tesl. 3akoH Kynmona (3aBUCUMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TET OT BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXKAY TEIIAMH).

Onekrpuueckoe mnose. Hanpsixk€HHOCTh anexkrpudeckoro nois. [IpuHinun
CYHEPHO3UIIMH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyecKux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUYECKHUUN 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JIHMAJIEKTPUKU. 3aKOH  COXPaHCHUS
BJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSI CYILIECTBOBAHUSA DJIEKTPUYECKOrO TOKA.
HcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHS DSJIEKTPUUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B KUJIKOCTSIX U ra3ax.

Onekrpuyeckass 1enb. Cuima  Toka.  DJEKTPUYECKOE  HampshKEHUE.
ComnpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBJIECHHUE BellecTBAa. 3akoH Oma
o yyactka uenu. llocimenmoBaTenbHOE W mapajuielIbHOE  COSIMHEHHE
MIPOBOJHUKOB.

Pabota u MONIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHia.
DneKkTpuuecKue 1enu U MOTpeOUTeNn IeKTpuIeckoit snepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctosHHblE ~ MarHUTHl.  B3aUMOIENCTBUE  IOCTOSHHBIX  MArHUTOB.
MaruauTtHoe none. MarHutHoe nojie 3eMJIM U €r0 3HAYEHUE T )KU3HU Ha 3eMIle.
Ombir  Opcrena. MarHuTHoe TOJNE€  JJEKTpUYECKOro Toka. Ilpumenenue
AJIEKTPOMArHUTOB B TEXHHKE. J[€MICTBME MATHUTHOIO TOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. MCMONb30BaHUE 3NEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajnes. SABneHue 3neKTpoMarHuTHON uHAyKuu. [IpaBuno Jlenua.
DJIEKTpOreHepaTop. Crioco0bI MOy YEHUS AJICKTPUYECKOMN SHEPTUHU.
DNEeKTPOCTAaHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpr3anus Ted.
JIBa poza 3JEeKTPUUECKUX 3apsAI0B U B3AUMOJIEMCTBUE 3aPSIKEHHBIX TEIL.
YCTPOUCTBO U AEUCTBUE IIECKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] MHIYKIHUS.
3aKOH COXpPAaHEHUS JICKTPUUECKUX 3aPSAI0B.
[TpoBOHKMKH U AUBIEKTPHUKH.
MopaenupoBaHue CHIIOBBIX JIMHUM 3IEKTPUYECKOTO MOJI.
HcToyHrMKHM TOCTOAHHOT O TOKA.
JIenCTBUS SIIEKTPUYECKOI O TOKA.
. DNEKTPUYECKU TOK B KHUJKOCTH.
. I'a30BbIM pa3zpsn.
. I3mepenue cumbl TOKa aMIIepMeTPOM.
. I3Mepenne 351eKTpUIeCcKOro HarpsKeHUs. BOJIbTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBICHUMN.
. B3anmMopgencTBie nNoCTOSHHBIX MAarHUTOB.
. MoznenupoBaHue HEBO3MOKHOCTH PA3IEIEHUS IMOJKOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MArHUTHBIX TTOJIEM MTOCTOSIHHBIX MAarHUTOB.

OnsIT OpcTena.

MarsuTtHoe 1oJjie TOKa. DJIEKTPOMarHuT.

JlecTBrE MAarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

OmnbiTel @apajes.

3aBUCUMOCTh HANpaBIICHUS HWHIYKIHOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHMSI.

DJIEKTPOTeHEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomot u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIONCHHUIO DJCKTPU3ANNM Ted WHIYKIUCH W TpHU
COMPUKOCHOBEHHH.

HccnenoBanne MACUCTBUS DJICKTPUYECKOTO TIONSI HA TPOBOJHUKU U
TUDJICKTPUKH.

Coopka u mmpoBepKa padOThI ANEKTPUIECKOM SN MOCTOSTHHOT'O TOKA.
N3mepenue u peryampoBaHUe CHIIbI TOKA.

W3mepeHne u perynupoBaHre HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WUIYIIETO 4Ye€pe3 pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OMBITHL, JTEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUYECKOT O
COTIPOTHRIICHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJH IONEPEIHOTO
CEUYEHUs U MaTepuana.

[IpoBepka mpaBuUia CIOXKECHHS HANPSHKEHUNW TPU TOCIEIOBATEIBHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia mIs CWIbI TOKa TMPU MAPALICTHPHOM COETUHEHUN
PE3UCTOPOB.

Omnpenenenue padoThI ANEKTPUUYECKOTO TOKA, UIYIIETO YePe3 PESUCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOrO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJI narpeBares.

HccnenoBanrie MAarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yyenne MarHUTHOTO TIOJNS TOCTOSHHBIX MAarHWTOB TPH WX
O0BEIMHEHUU U Pa3/IeTICHUN.

UccnenoBanue neicTBUA SEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBl  B3aUMOJCHUCTBHUS
KaTylIKM C TOKOM M Mar"Hura OT CHJIbl TOKAa W HalpaBlI€HUs TOKa B
KaTyLIKe.

18. MI3y4yeHne nercTBUS MAarHUTHOTO T10JI HA IIPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1€KTPOABUTATENS.

20. U3mepenune KIIJI anexrpoaBuraTeabHON YCTaHOBKHU.

21. OnBITBI MO HKCCIEAOBAHUIO SIBIICHUS SJICKTPOMArHUTHOM HMHAYKIHU:
HCCJIEOBAHUE WU3MEHEHHUM 3HAYEHHUS W HAIPABICHUSA HHIAYKIMOHHOIO

TOKA.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannyeckoe nBWXKEHHE. MarepuanbHasg Touka. (Cucrema OTCU€ra.
OTHOCHUTENBPHOCTh MEXAaHMYECKOrO JBWIKEHUA. PaBHOMEpHOE NPSMOIUHENHOE
nBH>KeHne. HepaBHOMepHOE mpsMOTUHENHOE ABMKEeHUE. CpellHsIss 1 MTHOBEHHAas
CKOPOCTbD TeJia IPU HEPABHOMEPHOM JBUKEHUMU.

VYckopenne. PaBHOyckopeHHOEe mpsMoinHEitHOe BrxeHue. CBoOogHOE
najgeHue. OneiThl ['anues.

PaBHOMepHOE ABMXKEHHME MO OKpyx)HOCTH. [lepuon u dactora oOpariieHus.
JIuneniHas u yriioBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3ak0oH Hbrorona. Bropoit 3akoH HeroTroHa. Tpetuii 3akoH HeroToHa.
[IpyHUIMD cynepro3uLuy CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHUS, CHJla
TPEHHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSXKeCTH M 3aKOH BCEMHPHOI'O TATOTEHUS. YCKOpeHUE CBOOOIHOIO
najneHus. JBwxkenue miaHer Bokpyr Cousnna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue matepuanbHOM TOuku. AOCONOTHO TBEpHoe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPETUIEHHOU OChIO BpamieHust. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. MMnynbe cuiibl. 3aKOH COXPaHEHHS
AMITyJIbca. PEakTUBHOE IBMKEHUE.

Mexanndeckass pabora M MOIIHOCTh. Pabora cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu U padoThl. [loTeHIMabHAS SHEPTUA Tea, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [lO0TEeHIIManbHas SHEPrUs CKATOU NPy UHbL. KnHeTnueckas
sHeprud. Teopema 0 KMHETHYECKON IHEPruu. 3aKOH COXPAHEHUS MEXaAaHHYECKOU
JDHEPTUMU.

Hemoncmpauuu.

1. HaOnronenune mMexaHWYECKOrO JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.



o vk~ w

8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEd W TPACKTOPUN ABWKEHUA OJHOIO M TOrO JK€ Tela
OTHOCUTEIBHO PA3HBIX TEJI OTCUETA.

N3mepenne CKOPOCTU U YCKOPEHUS NPSIMOJIMHEUHOTO IBUKEHHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

HaGnronenre nBuXeHus Telia mo OKpy>KHOCTH.

Habmronenne MexaHM4eCKUX SBJICHUM, MPOUCXOAMIMNX B CHCTEME OTCUETa
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JBHXCHHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBHCUMOCTh YCKOPEHHS T€Ja OT MAacChl TEJla U JEUCTBYIOIIEH HA HETO
CUJIBI.

Habnronenue paBeHCTBa CHIT IPU B3aUMOICHCTBUH TEll.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

IIepenaya uMnyJibca Ipu B3aMMOJIENCTBUAU TEIL.

[IpeobGpazoBanus SHEPTUU MPH B3aUMOICHCTBUH TEJ.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICMCTBUMU.

CoxpaHeHue UMMyJibca Mpu a0COTOTHO YIPYTOM B3aUMOJICHCTBUMU.
HabnroneHnne peakTHBHOTO JBHKCHUS.

CoxpaHeHHEe MEXaHUYECKON dHEPTHUH IIPH CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHMYECKOW YHEPTUM TIPU ABHKEHHUU TeJia MOJl AEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomwt u onvimel.

1.

KoHcTpyupoBanue Tpakra Jjsi pa3roHa U JlallbHEMIIIET0 PaBHOMEPHOTO
JIBIKECHUSI IIIAPUKA WUITU TEJIEXKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJBXEHUS OpycKa WIM JBHXKCHUS
HIAPUKA 110 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpeHHs] Teja MPU PaBHOYCKOPEHHOM JBHMIXKEHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBIKEHNUH 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JABMXKEHHH 0€3
HayaJdbHONU CKOPOCTH IyTH OTHOCSITCA KakK psijJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAaJbHOTO JaBJICHUS.

Omnpenenenue kKodhPuIMeHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

Omnpenenenue paboOThl CUIBI TPEHUS MPU PABHOMEPHOM JBHKEHHU Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIOPYTOCTH TpU  MOABEME Tpy3a C
HCTIOJIb30BaHUEM HEIMOABMKHOTO U TTOJABHKHOTO OJIOKOB.

11. MI3y4yeHune 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanudeckue KojieO0aHusi M BOJIHBI.

KonebarensHoe naBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM: IEPHOI,
4acToTa, aMIUIUTyAa. MarteMaTu4eCcKuil U Npy>KUHHBIM MasTHUKU. lIpeBpamenue
SHEPrUU MPH KOJIeOaTeIHbHOM JIBH)KCHUH.

3aryxatouiue  KoneOaHus.  BpiHyxkaeHHble — koneOaHus.  Pe3oHaHc.
Mexanndeckue BoJHbL. (CBOHCTBA MEXaHUYECKUX BOJH. [IpomosibHble U
MONEPEYHbIE BOJHBL. J[JIMHA BOJMHBI MW CKOPOCTH €€ PpacHpOCTPAHCHUS.
MexaHndecKre BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKoOCTh 3BykKa W BbicOoTa ToHa. OTpaxkeHue 3Byka. MHpa3ByK u

YIBTPa3BYK.
Hemoncmpauuu.
1. HaOmronenue kxoneOaHWN Tel IO JEUCTBHEM CHJIBI TSIHKECTH U CHJIBI
YIPYTOCTH.
2. HaOmronenue konebaHuii rpy3a Ha HUTH U Ha TIPYXKUHE.
3. HaGmronenue BbIHYKIEHHBIX KOJ€OaHUI U pe30HaHCA.
4. PacnpocTpaHeHue NMPOAOJIbHBIX U MONEPEYHBIX BOJIH (HAa MOAEIH).
5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI PE30OHAHC.

Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue YacTOThl M TEpUojia KoJIEOAaHHM MaTeMaTH4eCKOTo
MAasITHHKA.
2. OmnpenenieHre 4acTOThI U IEPUOIa KOJI€OAHUM MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MepHoja KoJeOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.
4. HccnepoBaHue 3aBUCUMOCTHU MEPUOJIa KOIEOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCUMOCTH TMEpUOJA KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl rpysa.
6. OmbITHl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  MEpUOAa  KojieOaHUit
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTU NPYKUHBI.
7. W3Mepenue yckopeHus CBOOOAHOTO MaJICHUS.
Pazgen 10. DiieKTpOMArHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMArHUTHblE  BONHBL.  CBOKMCTBa
aneKTpoMarHuTHbIX BOJH. [llkama snekTpomarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



DnekTpoMarauTHas npupoaa csera. CKopocTh cBeTa. BomHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

1. CBONMCTBA 3JI€KTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomwt u onvimel.

1. M3ydeHune CBOICTB AIEKTPOMATrHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBbBI€ AABJICHHS.
JlyueBas  Mopmenbs  cBera.  McTrouHMKH — cBera. IIpsamonuneninoe

pacnpoctpanenue cera. 3atMeHuss Connua u Jlynel. Otpaxenne cBera. [Imockoe
3€pKaJio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3aKOH NpeIOMIEHHS cBeTa. llolHOe BHYTpeHHEe
OTpaXeHUe cBeTa. lcnmonp30BaHWE TONHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOAX.

Jluaza. Xonp nayueir B nuHze. OnTuueckas cucrtema (Qoroanmnapara,
MHKpPOCKONA M TellecKkoma. [7a3 kak onTtudeckas cucrema. bIM30pyKocTh U
JNaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[TonyueHnue n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKayax.

[Ipenomnenue ceera.

Onrrdeckuil CBETOBOJ.

Xox mydeild B cOOMparoIeil JInH3e.

XoJ JIyder B paCCEeUBAIOIIEU JIMH3E.

[Tony4yenue n300paxxeHUi ¢ TOMOIIBIO JTUH3.

[Tpunuun necTBus goToanmnapaTta, MUKPOCKOIIA U TEJIECKONA.

10. Mogeinsb riasa.

11. Paznoxxenue 6enoro cBera B CEeKTp.

12. [Tonydenue Genoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)X€HUS CBETOBOIO Jyda OT Yria
TaJICHUSI.

2. M3ydeHue xapakTepUCTUK M300paXKEHUS MPeIMETa B IJIOCKOM 3€pKaie.

3. HccrmenoBanue 3aBUCMMOCTH yTJla MPEJIOMIIEHUSI CBETOBOIO JIyya OT yriia
MaJICHUS Ha TPAHULIE «BO3LYX—CTEKIION.

W O N ;AW N e



4. Tlonmyuyenue n300pa’keHU C TOMOIbIO COOUPAIOIEH JTUH3HI.
Onpenenenue POKyCHOTO pacCTOSIHUS M ONTHYECKON CUJIBI COOUparoIIeit
JIVH3BI.

6. ONBITHI 11O Pa3T0XKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCTIPUSTHIO I[BETA MPEAMETOB MPHU HUX HAOIIOJACHUU uepes
[[BETOBBIE (PUIBTPHI.

Pa3nea 12. KBanToBbI€e IBJI€HUS.

Omneitel Pesepdopna u mnanerapnas mozgens aroma. Moxens atoma bopa.
Hcnyckanue u nornomnieHue cBeta aromoM. KBaHTel. JInHeWYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHUE aTOMHOIO
aapa. HykionHas wmoxpens aTtoMHOro sapa. M3oromel. PannoakTuBHBIE
npeBpaiienud. llepuon nonypacnaaa aTOMHBIX SAEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsIAOBOTO U MAaCCOBOrO YHCEI.
DOHeprus CBsi3M aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuumm cuHTe3a U
nenenud saep. Mcrounnku sneprun CoytHIIa U 3BE3I.

Snepnas sHepreruka. JleWCTBHUS pPAaMOAKTUBHBIX M3JIyUEHUU HaA JKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYyUYE€HUS U NOTJIONICHHUS.

2. CHoexkTpsl pa3IM4YHbIX Ia30B.

3. CnekTtp Bomopoza.

4. HabGnronenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka MOHU3UPYIOIIHNX U3ITYUYEHHU.

6. Peructpanus u3nydeHuss TpUPOIHBIX MUHEPAJIOB U TPOITYKTOB.

Jlabopamopnuie pabomwt u onvimel.

1. HaOnronenue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3IIYUYECHUSI.

2. HccnemoBaHue TPEKOB: M3MEPEHHUE SHEPTHM YACTUIBI IO TOPMO3HOMY

nyTH (o gororpadusim).

3. H3mepenue painoakTUBHOrO (OHA.

IoBTOPHUTEILHO-0000IAKO U MOTYJIb.

[ToBTOpUTENBHO--00001IAOIIUN MOTYJIb TPEAHA3HAUEH JJISI CUCTEMATH3alUN
U 0000IIeHHS  MPEIMETHOrO  COAEpXXKaHUST UM ONbITa  JEATENbHOCTH,
MPpUOOPETEHHOTO MPU U3YUYECHUH BCEro Kypca (PU3MKH, a TaKkKe JJIsSl MOJATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMeHy 10 ¢u3uKe s 00ydaronimxcs,
BBIOPABILIKX 3TOT y4€OHBIN NpeaMeT.

[Ipy u3yyeHnu JaHHOTO MOIYJS PEATU3YIOTCA U CHCTEMATU3UPYIOTCS BHUJIBI
NeATEeNIbHOCTH, HA OCHOBE KOTOPBIX O00ECTEUYMBAETCA AOCTHKEHHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBCHHOHAYy4YHasi IPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HMCCIEIOBAHUS



SABJICHUN NOPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBSACHITH (PU3UYECKUE
SBJICHUS, NPUMEHsSA MOJIyYCHHbIC 3HAHUWs, pelaTh 3aJadyd, B TOM YHUCIE
KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUMNIHANTBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO paszeiia Peain3yeTcs
32 Ccu€T TOro, 4YTo OOy4YarolIMecs BBIMOIHAIOT 3aJlaHusi, B KOTOPBIX UM
[peJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUW pacro3HaBaTh M HAyYHO OOBSICHATH
(buznyecKue SBICHUS B OKPYKAIOIIEH MPUPO/I€ U OBCEIHEBHOM KU3HU;
UCIIOIb30BaTh HAYUYHbIE METO/bI UCCIEOBAHUS (PU3NUECKUX SIBICHUN, B TOM
YUCIIE 1S IPOBEPKU TUMOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATHh HAy4YHbIE OCHOBBI HaMOOJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, MPAKTUYECKOTO UCTIOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
JSHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
JDHEPTUMU.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA [NPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

N3yyenue (pu3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HANPABIECHO

Ha JJOCTH>KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbraTe u3ydyenus Pu3NKU Ha ypOBHE OCHOBHOI'O 00I1IeT0 00pa3oBaHuUs

y obOyuaronierocs 0yayT copMHUpPOBaHbI CIEAYIOIINE JTUYHOCTHBIE PE3YIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUSA:

— NPOSIBJIEHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUUCKOU
(bu3HYeCcKOl HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M {yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

— FOTOBHOCTh K aKTUBHOMY Y4YacTHIO B 00CYXJI€HUU OOIIECTBEHHO 3HAUYUMBIX
U OITUYECKUX TpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUMN (DU3UKU;

— OCO3HAaHHME BAXXHOCTU MOPAJIbHO--3TUYECKHUX MPHUHIMIIOB B JIESITEIBHOCTH
YYEHOr 0;

3) 3cTeTHYECKOr0 BOCIIUTAHUSA:

— BOCIPUATHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

— OCO3HAaHHME IEHHOCTH (PU3MYECKOW HAyKHM KaK MOIIHOI0 HHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI PA3BUTHUSA TEXHOJIOTMM, BAXKHEWUIIECU COCTaBIISIONICHU
KYJbTYPBI;

— pa3BUTHE HAay4yHOU JI0003HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOMN
NeATEeNbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbI 30pPOBbSI W  3MOUMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HaHUE€ IIeHHOCTH Oe3omacHOro oOpas3a >KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MacHOrO IMOBEICHHUS Ha
TPAHCIIOPTE, HA JOpPOrax, C 3JIEKTPUUYECKUM U TEIUIOBHIM O0OpPY/IOBAHHEM B
JIOMAIIHUX YCIOBUSX;

— c(pOpMHPOBAHHOCTh HaBbIKa pe(dIEeKCUU, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAKOI'0 K€ MpaBa y JIpyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

— AaKTHUBHOE y4YacTHE B PEIICHUU MNPaKTHUYECKUX 3ajad (B pamMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHuM3allud, TOpOJa, Kpas) TEXHOJIOTHYECKOH U



COLIMAIHON HAIpPaBIIEHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (U3UUYECKUX
3HAHUM,

e — UHTEpEC K MPAKTUYECKOMY U3yUEHHIO PO eccHil, CBA3aHHBIX C (U3UKOM;

e 7) 3K0JIOrHYECKOr0 BOCIIUTAHUA:

e — OpHWEHTAIMs Ha NMpPUMEHEHHE (U3MYECKUX 3HAHMU IS pEIIeHUs 3aaad B
00JacTH OKpY’Karolel cpenpl, MIAHUPOBAHUS TOCTYNKOB M OLEHKUH HX
BO3MOKHBIX ITOCJIEACTBUU JIsI OKPYKAIOIIEHU CPEBIL;

e — OCO3HaHHME IJI00AJBLHOIO0 XapakTepa SKOJOrMYECKUX MpoOJeM M MyTed HuX
pelIeHus;

e 8) aganranum K M3MEHSIMIUMCH YCJIOBHAM COLMAJIBLHOM W NPHUPOIHOMH
cpenbl:

e — TOTPEOHOCTH BO B3aMMOJCHUCTBUM IIPU BBHITIOJHEHUH WCCIEIOBAHUN |
MPOEKTOB (U3UYECKOW HAIMPABICHHOCTU, OTKPBITOCTh ONBITY UM 3HAHUIM
IpYTHX;

e — TIOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hcie (OPMYJIUPOBATH
WJIeH, TIOHATHS, TUIOTE3bl 0 QU3NUECKUX 00BEKTAaX U SIBIICHUX;

e — OCO3HaHHE NePUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
buzuku;

e — IUIAHUPOBAaHHUE CBOETO PAa3BUTHUS B MPUOOPETCHHUH HOBBIX (PHU3UUECKUX
3HAHUM,

e — CTPEMJICHHE aHAJIU3UPOBATH M BHISABIATH B3aUMOCBSI3HU MIPUPOIBI, 00IIIECTBA U
SKOHOMUKH, B TOM YHCJI€ C HCMOJb30BaHNEM (DM3NUECKUX 3HAHMIA;

e — OLEHKA CBOUX JCHCTBUM C Y4YETOM BIIMSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX T'JTOOAJILHBIX ITOCJIEACTBHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OcBOCHHMS MporpaMmbl MO (U3WKE HA yPOBHE OCHOBHOTO
o01rero oopazoBanus y odydarouierocst OyayT cpopMUpoBaHbl MeTanpeAMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIFHBIC YHUBEPCATBHBIC YIeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  ydeOHBbIC  JCHCTBUS,  PETYJSTHBHbBIC
YHUBEPCAITHHBIC YICOHBIC TCHCTBHSI.

Ilo3HaBaTe/ibHBIE YHUBEpPCAJbHBIC yqeﬁﬂme )]CﬁCTBHﬂ

ba3oBble JIoruyecKue )]CﬁCTBPIﬂZ



BBISIBIISIT M XapaKTEpPU30BaTh CYILECTBEHHbIE NPU3HAKA OOBEKTOB
(ssBIEHUN);

YCTaHABIIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS JJIs
0000IIIeHUsI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMAaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCSIIUXCS K PU3HUECKUM SIBJICHUSIM;
BBISIBJISITh TTPUYMHHO--CIICICTBEHHBIE CBS3U MPU WM3YUYECHUH (HU3UUYECKHUX
SIBJICHUN U MPOIIECCOB, JeiaTh BBHIBOJbI C UCIIOJIB30BAHUEM JEIyKTUBHBIX
U UHAYKTUBHBIX YMO3AaKIIOUYECHUH, BBIJIBUTaTh TUIIOTE3bl O B3aUMOCBS3AX
(hU3UYECKUX BEITUYHNH;

CaMOCTOSITEJIbHO BBIOMpATH CMOCOO pelleHuss y4uyeOHoM Quinueckoin
3ajaun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIIeHUs, BHIOOp Hambolee
MOAXOASIIET0 C YYETOM CAMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTe/ILCKNE )]CﬁCTBHﬂI

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT TO3HAHMUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIECHHOMY TUIAHY OIBIT, HECIOKHBIN
(U3NYECKU HKCIEPUMEHT, HEOONBIIOE UCCIAEAOBaHUE (PUBHUECKOTO
SIBJICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HUH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMS WM YKCIIEPUMEHTA;

CaMOCTOSITETLHO (GOPMYIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOI0 HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEWIee pa3BUTHE  (HUUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHUS 00 UX PA3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unpopmaunmeii:

MPUMEHSITh pa3InyHbIE METObI, THCTPYMEHTHI U 3alpOCHI MPHU MOUCKE U
orOope HMH(OpPMAIIMU WU JaHHBIX C Y4ETOM MPEAJIOKEHHOU yuyeOHOMU
(dbu3nuecKom 3a1aun;

aHaJIM3MPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHGOPMAITHIO
Pa3IMYHBIX BUIOB U ()OPM TIPECTABICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY MpEICTaABICHUS
vHGOpPMALlMM H WIIIOCTPUPOBATH peIIacMble 3aJadd  HECIOKHBIMHU
CXeMaMHu, JuarpaMMamMu, HHON rpaduKoi U X KOMOHWHAITASMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBHﬂZ

B XO7e OOCYXICHHUS Yy4eOHOro MaTepHayia, pPe3ysbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYX)TAEMON TEMBI U
BBICKA3bIBaTh HWJCH, HAIICIICHHBIC Ha PEIICHUE 3aJa4d M IOJJIepKaHHe
0JarokenaTenbHOCTH OOIICHHS



COMOCTABIISITh CBOU CYXICHHS C CYXKJICHUSMH JIPYyTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IMuUe U CXOJICTBO MO3UIINIA;

BBIPA’KaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABMIATh PE3yJIbTaThl BBIMOJIHEHHOTO (PU3MUECKOr0 OMbITa
(aKCIIepuMeHTa, UCCIIEA0BaHus, IPOEKTA);

MOHHUMAaTh WU  HCHOJB30BaTh  MPEUMYyHIECTBA  KOMAaHOHOM U
WHJVMBHUAYabHOW pPabOThl MpH PEHIEHUH KOHKPETHOM (U3HUEeCKOn
poOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JNESATEIIBHOCTH, OPTaHU30BbIBATH JCUCTBUS
no e€ JOCTI)KEHHIO: pPACHpelessaTh pOju, OOCYXIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHUS HECKOIBKUX JIFOIEH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAasi KAYECTBEHHOI'O0 pe3yJibTara 1o
CBOEMY HAIIPABICHUID W KOOPAWUHUPYS CBOU JEUCTBUS C JPYTHMU
YJI€HAMHU KOMaH/bI;

OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOLIUNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITETbHO C(HOPMYJIHUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUSL.

PerHﬂTHBHbIe YHuUBEpPCAJIbHLIC yqeﬁﬂme )]CﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYyalUaX, TPeOYIOIMX
JUIsL perieHust PU3nuecKux 3HaHUM;

OPUEHTHPOBATHCA B  PA3JIUYHBIX MOAXO0JAaX MPUHATHS  pPEIICHUU
(MHAMBUyaTbHOE, MPUHITUE PEIICHUS B TPyIIe, NPUHSATHE pEIICHUN
TPYIIION);

CaMOCTOSITEJIbHO COCTAaBIISITh aliTOPUTM pelieHUs: GU3NYECKON 3ajauu Un
IJIaHA UCCIEOBAaHUSA C Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIJlaraéMble BAPUAHTHI PEIICHU;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOHI/IOHaJILHblﬁ HHTEJJICKT:

JIaBaTh aJICKBATHYIO OIIEHKY CUTyalluH U MpeaiaraTh MjiaH €€ U3MEHEHHUS;
OOBACHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHUSI) PpPe3yJIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBHI B JESATEILHOCTh (B TOM YHWCIE€ B XOJ BBIMOJIHEHUS
(U3MYECKOr0 HCCIENOBaHMs WM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSATENIbCTB, WM3MEHMBIIUXCS CHUTyallud, YCTAHOBJIEHHBIX OILINOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSM;

CTaBUTh C€0sl HA MECTO JAPYroro yejoBeKa B XOE CIopa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY APYroro;



MPU3HABATh CBOE MPABO HA OMIMOKY MpHU pelieHun (U3NYECKUX 3a]a4 Uin
B YTBEPKACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JPYTOro.

NPEJMETHBIE PE3YJIbTATBI

K xoHiy oOyuenust B 7 kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

UCIONB30BaTh  MOHATUA:  (PU3MYECKHE M  XUMHYECKUE  SIBICHUS,
HaOJIOJICHHE, SKCIEPUMEHT, MOJEb, TUIOTE3a, €AUHUIIBI (HU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpHIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOoe [BIKEHHE (paBHOMEpPHOE,
HEPAaBHOMEpPHOE, TMPAMOJIMHEITHOE), TPACKTOpHs, PaBHOJAEHUCTBYIOIIAs
cuia, nedopmars (ympyras, TJacTHIecKas), HEBECOMOCTb,
COOOILAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIoBOE ABUKEHUE YaCTHI] BELIECTBA,
paBHOMEpHOE  JBIKEHHE, HEPABHOMEPHOE  JBW)XXEHUE, HWHEpLUS,
B3aUMOJIEMCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBHIO
BpallleHUs, Tiepefavya AaBiCHUS TBEPABIMH TeJNaMH, >KUJIKOCTAMHU U
razamu, arMochepHoe JaBlieHHE, IUIaBaHHWE TeJ, MpeBpalleHus
MEXaHWYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTepPHBIX CBOWCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHHE W3YUYCHHBIX (PU3NYECKUX  SIBICHUU B
OKpY’KaroleM MHUpe, B TOM 4Yucie (U3NYECKUE SIBIICHHUS B MPUPOJE:
MpUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, ACHCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIHSHUE
aTMOCc(epHOro JaBJCHUSI Ha KMBOW OpraHu3M, IUIaBaHUE PbIO, pblyarv B
TeJe YeJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX SIBIICHUI;
OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOJIb3Ys
dbu3nyeckue BeIWMYUHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tena, CWJa TpEeHWs, JaBleHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTh, IUIEUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JACHUCTBHS MEXaHHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAs YHEPTusi), MpPU OMHCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUM  CMBICI  HUCHOJNB3YEMbIX  BEIUYUH, HX
00O3HAUYE€HUSI W EIUHUIIBI (PU3NUYECKUX BEIUYMH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOININE JTAHHYIO (DU3UUYECKYIO BEIMYUHY C JIPYTHUMHU BEIUYMHAMU,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJTUUMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS U TMPOLECCHI,
UCIIOb3Ysl MpaBUiia CIOXKEHUsI CUJl (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMmesa, MPaBUIO paBHOBECHUs pbryara (OJ0oKka),
«30JI0TO€ TPABWIO» MEXAHUKW, 3aKOH COXPAHEHHS MEXaHUYECKOUN
SHEPIruM, MpPU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMCBIBATh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OO0BACHATH (PU3UYECKUE SBJICHUS, POLIECCHl U CBOMCTBA TEJ, B TOM YUCIE
U B KOHTEKCTE CHTyallMidl MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUThH OOBsICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ omnopoil Ha 1—2 M3ydYeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pematb pacu€THhle 3a7adyd B |—2 JEWCTBUA, HCHONB3YyS 3aKOHBI U
dbopmynibl, cBsi3bIBarOIIME (PU3NUECKUE BEIMYMHBI: HAa OCHOBE aHalin3a
YCJIOBUS 33/1a4d 3alIUCHIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIbl M MPOBOAUTH PACU€Thl, HaXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE ISl PEUICHUs 3ajlay, OIEHUBATh PEATUCTUYHOCTD
MOJYYeHHOU (PU3NYECKOI BEITMYHHBI;

pacro3HaBaTb NPOOJEMBbI, KOTOPhIE MOXHO pPEUIUTh MPU TTOMOIIH
(bU3MYECKUX METOJIOB, B OMMCAHUU MCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
npeanoyioxkenue  (TUMOTE3Yy),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIH pe3ysibTaT, HAXOAUTh OIIUOKH B XOJA€ ONbITa, JelaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (UMYECKUX SIBICHUN WU
(buznyecKux CBOWCTB TeI: dbopMynpoBaTh MPOBEPAEMBIEC
MPEANONIOAKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000py10BaHUs,
3aMUCHIBATh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIHI;

BBITIOJIHATh MPSIMBIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MACChl Tea,
00bEMa, CHUJBI W TeMIepaTypbl C UCIOJIB30BAHUEM AaHAJIOTOBBIX U
nM(poBBIX MPUOOPOB, 3aMKCHIBaTh IOKa3aHUS MNPUOOPOB C YUETOM
3a1aHHOM a0COMIOTHOU MOTPEIIHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKOil BEIMUYUHBI OT
JIPYrol C UCIHOJIb30BAaHUEM TMPAMBIX HU3MEPEHHM (3aBUCUMOCTH MyTHU
PaBHOMEPHO [ABWKYILIETOCS TeJla OT BPEMEHH [BWXKEHHUS Teja, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAIN COMPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTU OT YJJMHEHUSI MPY>KUHBI, BHITAJKUBAIOIIEH CHIBI OT 00BbEMa
MOrPYKEHHOU YACTHU TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM
IJIaBaHMs TEJ, YCIOBUN pPAaBHOBECHUs pblyara U OJIOKOB), y4aCTBOBATh B



IUTAHUPOBAHUM Y4eOHOTO WCCIENOBaHMs, COOMpaTh YCTAaHOBKY U
BBITIONTHATh W3MEPEHUsI, CIACAYysS MPEIIOKCHHOMY IUIaHy, (pUKCHpOBATh
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYUH B BHUIE
MPEIOKCHHBIX TaOMUI] U TpaduKOB, JENaTh BBIBOALI IO PE3yJIbTaTaM
WCCIICTIOBAHNS,

MPOBOJUTh KOCBEHHBIE HW3MEpEHUs (HU3NISCKUX BENMYUH (TUIOTHOCTH
BEIIECTBA KHUIAKOCTH M TBEPAOTO Tela, CHJIA TPEHHUS CKONBKCHHS,
JaBJICHUE  BO3/yXa, BHITAJIKWBAMOIIAsS  CWJa, JEHUCTBYIOMAs  Ha
MOTPY’KEHHOE B IKUAKOCTH TeNO, KOA(D(PUITMEHT IONE3HOTO EHCTBHSI
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJTOKEHHOW WHCTPYKIUU: TIPU
BEITIOJTHEHUH HW3MEPEHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISATH 3HAYCHUE HCKOMOW BEITMYUHBI,

coOJIr01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECS] COCYIbI, OapoMeTp,
phIYar, MOABUKHBIA U HETIOABMKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;
XapaKTepu30BaTh TPHUHIMIMBI JEHCTBUS HM3YyYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCaHuA (B TOM 4YHUCIE:
MOJITUITHAKK, yCTPOHUCTBO BOJONMPOBOJIA, THIAPABIMYECKHN Tpecc,
MaHOMETp, BBICOTOMEP, MOPIITHEBOM HACOC, apEOMETP), UCIIONB3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SIBICHUN M HEOOXOAUMBbIE (PU3HUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOMUTH  TpUMEpPHl  (HAXOAUTh  WHPOpPMAIMIO O  TpHUMEpax)
MPAKTUYECKOTO HCIONB30BaHUS (U3MUECKUX 3HAHWN B TIOBCETHEBHOMN
XKU3ZHU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MPU OOpallleHHu ¢ NMpubopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHsS 37I0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY KaloIlel cpefie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popmanuu B HWHTEepHETE B
COOTBETCTBHHM C 33/IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUA © TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(OPMAITHIO, KOTOpas SIBISIETCS MPOTHBOPECUYMBON WM MOXKET OBITh
HEJOCTOBEPHOMU;

WCITIOJIB30BAaTh MPHU BBHIMTOJHEHUU YUSOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO
TUTEpaTypy (U3HUYECKOTO COACP)KAaHWS, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIC W YCTHBIC COOOICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM



quciie MyOJIMYHO JIeNaTh KpaTKHEe COOOLIEHUs O pe3yJbTaTax MpPOEKTOB
WIKM y4eOHBIX MCCIENOBAaHUN, MNpU H3TOM T[PAMOTHO MCIOJb30BATh
W3YUYEHHBIH TIOHSATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKAATH
BBICTYILICHUE NIPE3EHTALUEN;

IPU BBINOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN paclpenesiTh
00513aHHOCTH B TpyMIE€ B COOTBETCTBHMM C IOCTaBJICHHBIMHU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCUCTBUHM, AaJCKBAaTHO OLCHUBAThb
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  [PYIIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJECUCTBUE, YUUTBIBAS MHEHUE OKPYKAIOIUX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MCIIOIb30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUINUECKUE U
aMop(HbIe TeJa, HACHIIIEHHBIH M HEHACHIIIEHHBIM Tap, BIAXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN IEKTPUUYECKUI 3apsi]l, IAEKTPUUYECKOE IMOJE, TPOBOJIHUKHU
U TUAIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE T10JIE;
paznuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE U CKaTHe, Telionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHHE, KANUJUISIPHBIC SIBJICHUS, HUCIApEHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTauiu3auus (OTBEpIEBaHUE), KHUIIEHUE,
Temionepeaaya (TeT10NpPOBOAHOCTD, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3AIUs T, B3aUMOJICUCTBUE 3apAJIOB, ACHUCTBUS IEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMBIKAHHWE, B3aAUMOJCUCTBAE MATHUTOB, JICUCTBUE
MAarHUTHOTO MOJS HA TPOBOJHUK C TOKOM, JIEKTPOMATrHUTHASI UHAYKIIUS)
M0 ONHCAHWID MX XapaKTEpPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHHE H3YUYECHHBIX (PU3NUECKUX  SIBJICHUU B
OKpY’KaroleM MHupe, B TOM 4Yucie (U3NYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBICHHS B MPUPOJE,
KpHUCTa/UIbl B mpupone, uznydeHue CoyHIA, 3aMep3aHue BOJIOEMOB,
MOpCKH€e Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra, JIEKTPUIECKUE
ABJIEHUS B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, JApeid MOI0COB, POJIb MATHUTHOTO MOJNSA AJIS >KU3HU Ha
3emiie, MOJASIPHOE CHUSIHUE, PU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBJICHMU;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIOJIb3Ys
(¢uznyeckre BEITUUYUHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTUsI, KOJTUYECTBO
TEIJIOTHI, yJelibHAas TEIUIOEMKOCTh BEIECTBA, YyJeldbHAs TeIuloTa



IUTABJICHMSI, yJeNbHas TeIuloTa NapooOpa3oBaHMs, yHAelbHas TEIioTa
CrOpaHMsl TOIUIMBA, KOA()(PUIMEHT MOJE3HOro JEHCTBUS TEIJIOBOM
MAaIllMHBI, OTHOCUTEIbHAs BJIAXHOCTh BO31yXa, JJIEKTPUYECKHW 3apsn,
cuia TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIEHUE NPOBOJHMKA,
YAEIbHOE  CONpPOTUBJIEHUE  BelIeCTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKAa), NpPH ONHCAHUM MPaBWIBHO  TPaKTOBAaTh
(U3UYECKUI CMBICI UCHOJb3YEMbIX BEIUYMH, 00O3HAYEHUS M €IUHULBI
(U3MYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbL, CBS3BIBAIOIINE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpapuKH
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3UYECKUE SIBICHHS W MPOLECCHI,
WCIIONb3Yysl OCHOBHBIE MOJIOKEHUS MOJEKYJISAPHO--KHHETHYECKON TEOpUU
CTPOEHUS BEILECTBA, MPUHLUII CYNEPHO3UIUU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsAna, 3akoH OMa /Ui yyacTKa LEenu, 3aKOH
JIxoyna—Jlenua, 3aKOH COXpaHEHHWs DHEPruM, IIPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaT€MaTHYECKOE
BBIPaXXEHUE;

OOBSACHATH (PU3HYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYyallMi IMPAKTUKO-OPUEHTHPOBAHHOI'O XAPAKTEPA: BBIABIATH
MPUYHUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrH4ecKux
iaroB ¢ omnopod Ha 1—2 M3y4YeHHBIX CBOMCTBAa (PU3MYECKHUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WA 3aKOHOMEPHOCTEH;

pemaTe pacu€THbIE 3amadyd B 2—3 JEUCTBHS, HCIONB3Yys 3aKOHBI H
(GopMyIbl, CBS3bIBAIOIIME (PU3NYECKHWE BEIUYMHBI: HAa OCHOBE aHAJIN3a
YCIOBHUS 3a/la4d 3alMUCBHIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTAaTOK
JaHHBIX JUIsl pEIIeHHs 3aJauyd, BbBIOMpATh 3aKOHBI U (DOPMYJIBI,
HEOoOXOoIUMbIE ISl €€ peleHus, NPOBOJAUTh PACUETHI M CpPAaBHHUBATh
MOJIyYEHHOE 3HaUYE€HHUE (PU3NYECKOIN BETUUYHMHBI C U3BECTHBIMU JAHHBIMM;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpPH HOMOIIU
(U3MYECKMX METOAO0B, MCIONb3ysl OMNHCAHUE HCCIENOBAaHUSA, BBIIACISTH
IIPOBEPSIEMOE  NPEAIIONOKEHHE, OLEHMBATh IPABWIBHOCTh IOPANKA
IIPOBEEHNUS UCCIIENOBAHUSA, JEIaTh BEIBOJBI;

INPOBOJUTH OMBITHI IO HAONIOACHHIO (U3HYECKUX SIBJICHUW WU
(U3HYECKUX CBOWCTB TeJl (KaNWUISIPHBIC SIBICHMSI, 3aBUCUMOCTD J1aBJICHUS
BO3[lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU M3IYUYEHUH OT IlBeTa H3JIyvaromed (MOoriomaromei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOIBI OT TEMIEPATYPHI KUAKOCTU U
IUIOIAA €€ IIOBEPXHOCTH, OJJEKTPHU3aLlHs Tel W B3aMMOIEHCTBHE
DNEKTPUYECKUX  3apsA0B, B3aWUMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3yalM3allksl MArHUTHBIX T[IOJE€H TMOCTOSHHBIX MAarHUTOB, JE€UCTBUS
MarHuTHOT'O MOJii Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHura,
CBOMCTBa BJEKTPOJBUTATENSI TOCTOSHHOIO TOKa): (HopMyIupoBaTh
MPOBEPSIEMbIE MPENOI0XKEHUSI, COOMPaTh YCTAHOBKY U3 MPEII0KEHHOT O
000pyI0BaHUSI, OMMUCHIBATH X0/ OMbITA U (DOPMYJIUPOBATH BHIBOBI;
BBITIOJIHATh ~ MPSMBbIE  U3MEPEHUsT  TeMIlepaTypbl, OTHOCUTEIbHOU
BIIQXXHOCTU BO3/AyXa, CHJIbI TOKA, HANPSHKEHHS C HCIOIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M NATUYUKOB (DU3UYECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTAThl UBMEPEHUN C YUETOM 3aJJaHHON a0CONMIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKOI BEIMUYUHBI OT
IpYyrol ¢ UCIHOJB30BAHUEM  MPSIMBIX  U3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBIICHUS] TMPOBOAHUKA OT €ro JJIMHBI, TUIOHIAAU MOMNEPEYHOrO
CEUYEHUS U YACIBHOTO COMPOTUBIICHUS BEIlECTBA MPOBOAHUKA, CUIIBI TOKA,
UIyIIETO Yepe3 TMPOBOJAHUK, OT HANpPsXKEHUS HAa MPOBOJHUKE,
UCCIIEIOBAaHUE TMOCJIEIOBATEILHOTO M MHapaJyIeIbHOTO  COEIMHEHUU
MPOBOJIHUKOB): IUJIAHUPOBATH MCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MNPEIIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B BHJE TaOIuIl U TpaduKoOB,
JenaTh BEIBOJBI MO PE3yJIbTaTaM UCCIEA0BAHNUS;

MPOBOJIUTh KOCBEHHBbIE U3MEPEHUs (PU3MUECKUX BeNWUYMH (yAesbHas
TEIIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJICHHUE TMPOBOAHUKA, pabora
MOIIHOCTh 3JEKTPUUYECKOr0 TOKA): IUIAHUPOBATh H3MEpPEHHs, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEAIOKEHHON MHCTPYKIUU, U
BBIYUCIISITH 3HAUEHUE BEJIUUUHBIL;

coOJII01aTh MpaBUiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUMBI  JEUCTBUA U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONuUcCaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUUK DIIEKTPUYECKOM IHEPIHH, SIEKTPOOCBETUTEIIbHbBIC
pUOOpPHI, HArpeBaTEIbHbBIE IEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
MpeJOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJIBUTaTeNb MOCTOSHHOTO TOKA),
UCIIONb3ysl 3HAHUS O CBOMCTBaxX (DM3WUYECKUX SABJICHUN M HEOOXOIUMbIC
(uznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIC
npuOoOpbl MO CXEeMaM M CXEMaTUYHBIM pHUCYHKaM (KUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JBHUraTellb BHYTPEHHETO
CropaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI SJIEKTPUUECKUX



Lene ¢ MmociaeaoBaTeIbHbIM U MapalieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnnyas yciIoBHbIE 0003HAUEHUS SJIEMEHTOB JICKTPUUECKUX IETIeH;
NPUBOAUTHL  MpUMEPHl  (HaXoAUTh  UHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOI0 KCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
XKU3ZHU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MPpU OOpallleHHu ¢ Npubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY Kalollel cpefie;

OCYHIECTBIISITh MOUCK HHPOpMAUU (U3UYECKOTO COACPXKAHUS B
HNuTepHere, Ha OCHOBE HMMEIOIIMXCA 3HAHUM W IIYTEM CpPABHEHHUS
JOTIOTHUTENIbHBIX ~ UCTOYHUKOB  BBIACNATH, MH(OpMalio, KoTopas
SIBJISIETCSL MPOTUBOPEUMBOMN MIIU MOXKET OBITh HEJIOCTOBEPHOM;
MCIIOJIb30BaTh MPU BHINOJHEHUH YUEOHBIX 3aJIaHUI HAYyUYHO--TIOMYJISIPHYIO
nutepatypy (GU3MYECKOrO0  COJACp)KaHUs, CIpPaBOYHbIE MaTepualbl,
pecypcsl cet HTepHET, BIaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBbIE MHCHMEHHBIE W KpPATKUE YCTHBIE COOOIICHUS,
o0o0mass wHOpMAIMI0 U3 HECKOJBKMX HCTOYHUKOB (HHU3UUECKOTO
CONIepXKaHUsl, B TOM 4YHUCIE MYyOJIMYHO TMPEJICTABISATh PE3yJIbTaThl
MPOEKTHON WJIU UCCIEIOBATEIBCKOU NIESITENHHOCTH, MPU 3TOM T'PAMOTHO
UCIONb30BaTh M3YyUYEHHBIM TMOHATUMHBIN ammapar Kypca (Qu3MKu,
COMPOBOK/IATh BRICTYILJICHHE MPE3CHTALNEH;

MpU BBIOJTHEHUH YYEOHBIX IPOCKTOB M UCCIEAOBAaHUNU (HU3UUECKUX
MPOIIECCOB pacHpeiesisiTh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMU, CIEIUTh 3a BHITIOJHEHUEM IIJIaHA JEUCTBUHN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OlLIEHUBAaTh COOCTBEHHBIM BKJIaj] B
NeATEeNbHOCTb TPYMIIbl, BRICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE,
MPOSIBIISiE TOTOBHOCTH pa3peiiatbh KOH(QIUKTHIL.

K xoHiy o0yuenust B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIONb30BaTh TMOHATHS: CHUCTEMa OTCY€Ta, MarTepualbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHUYECKOro NBIXKEHUsA, Aedopmarius
(ympyrasi, mnjacthueckasi), TpEHHUE, IEHTPOCTPEMHUTEIILHOE YCKOpPEHUE,
HEBECOMOCTh U TEPEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEINO,
LEHTP TSHKECTU TBEPAOrO Tejla, paBHOBECHE, MEXAHUUECKUE KOJIIEOAHUS U
BOJHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
[IKaJjia AIE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAAIbHO30PKOCTb,
CIEKTPbI UCITyCKaHUs U TMOIJIOLIEHUs, alibda-, 0eTa- U raMmMa-u3IydeHus,
W30TOIIbI, Si7IEpHAsi SHEPreTUKA;



paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE
JBIKEHHE, DPaBHOYCKOPEHHOE MPSMOJUHEIHOE ABUXKEHHE, CBOOOIHOE
MaJiecHue TeJl, PpABHOMEPHOE JABUKEHUE MO OKPY>KHOCTU, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBUKEHUE, KOJeOaTeNIbHOE JBIKEHHUE (3aTyXarollue H
BBIHYK/ICHHBIE KOJE€0aHUs), PE30HAHC, BOJTHOBOE JBUKEHUE, OTpPaKEHUE
3ByKa, MOPSIMOJIMHEHHOE pacCIpOCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3I0KEHHE OEJIOro cBeTa B
CIEKTp Y CJIOXKEHUE CHEKTPaJbHBIX I[BETOB, JIUCIEPCHs CBETa,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JMHEWYATOTO CIIEKTpa
M3JIy4YEHUs1) 1O OMUCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHHE W3YUYECHHBIX (PU3NUECKUX  SIBICHUU B
OKpy’KaroleM Mupe (B TOM uuciie (PU3NUECKUe SBICHUS B MPUPOJIE:
MPUJIUBBI U OTIUBBI, ABUKEHUE TuiaHEeT CONHEYHOU CUCTEMBI, PEAKTUBHOE
JIBWKEHHE KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KHUBOTHBIMU,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBICHUS B MPUPOJE, OUOIOTrHYECKOe AEHCTBHE BUAUMOTO,
yAbTPadUOIETOBOTO U PEHTTEHOBCKOT'O M3JIyYEHHM, €CTECTBEHHBIN
PaIMOAKTUBHBIN ()OH, KOCMUYECKHE JIydd, PaJUOaKTHUBHOE H3IIyUCHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAMOAKTUBHBIX U3IYYEHUU Ha
OpraHu3M 4YeJIOBEeKa), MpPH STOM NEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBONCTBA (MpU3HAKHU) (HU3UYECKUX
SIBJICHMU;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIOb3Ys
¢uznyeckre BENMYUHBI (CpPeAHSIE W MIHOBEHHass CKOpPOCTh Tejla IMpu
HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHHUE, MEepeMEIleHUE, MyTb, YTIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YNPYTOCTH, CUJA TKECTH, YCKOPEHUE
CBOOOJIHOTO TAJIEHHs, BEC Tella, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTh, MOTEHIMAJbHAsI DJHEPrus Tena,
MOAHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIrusl CXKaTou
NPYKUHBI, KUHETUYECKas SHEpPrus, IOJIHAs MEXaHU4ecKas >SHeprus,
MEePUOJ U YacToTa KoJeOaHUM, JIMHA BOJHBI, TPOMKOCTbh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKa3aTeIb MPEJIOMIICHUS CPEJibl), IPU OMUCAHUU
MPaBUJIBHO TPaKTOBaTh (PU3UYECKUM CMBICI HCMOIb3YEMbIX BEIWYHUH,
00O3HAUYEeHUSI U EIUHUIIBI (PU3NUYECKUX BEJIUYHMH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UUYECKYIO BEIMYUHY C IPYTHUMHU BEIUYMHAMU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIUUMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBICHUS U TMPOLECCHI,
UCIIONb3ysl 3aKOH COXPAHEHUs SHEPrvHU, 3aKOH BCEMHUPHOTO TSATOTCHUS,



MPUHIMI  CYMEPIO3UIMA CHJI, MPHUHIIUI OTHOCUTEIhHOCTH [ amwmmes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCa, 3aKOHBI OTPaXXEHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apSIOBOTO U MACCOBOTO YUCET
P SIIEPHBIX PEAKIUAX, TMPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHIECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKHE TPOIECCHl M CBONCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
MPUYUHHO--CJICICTBEHHbIE  CBSI3W, CTPOUTH OOBACHEHHWE U3 23
JIOTUYECKUX IIaroB ¢ OMOPON Ha 2—3 M3yYECHHBIX CBOWCTBA (DU3UUCCKUX
SIBIICHUN, (DU3UIECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3ajaud (ONUparoluecs Ha CcuUcTeMy u3 2-3
ypaBHEHHUI ), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIIE (PU3UUECKUE
BEeJTMYMHBI: HA OCHOBE aHANM3a YCJOBHUS 3aaddl 3alUCBHIBATH KPATKOE
YCJIOBHE, BBISBISITh HEJOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOUPATh
3aKOHBI U ()OPMYJIIBI, HEOOXOAMMBIC JIJISl PEIICHUS, TPOBOJUTH PACUEThl U
OLICHWBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAYCHUS (U3UUCCKOU
BEJTUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO pEIIUTh TPH TTOMOIIH
(GU3UYECKUX METOIOB, WCIIONB3Ysl OMHCAHUE WCCIICIOBAHUS, BBIJCISTH
MpoBepsIeMOe  TPEANOIOKEHNE, OIICHUBATh TMPABWIBHOCTh TOPSIKA
MPOBENICHUST  WCCJICNOBAHUS, JEJaTh BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNbTaThl HAOTIOACHUN U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBICHUW WU
(u3nYeCcKnX CBOMCTB Tesl (M3yd4eHHE BTOpPOro 3akoHa HeproToHa, 3aKkoHa
COXpAaHEHHUS DHEPTUHU, 3aBUCHUMOCTH TMEpHOAa KOJICOAHWH MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTY bl MaJIbIX KOJeOaHuM, NpsIMOJIMHEITHOE paclpOCTpaHEHUE CBETA,
pa3nokeHne OENoro CBeTa B CHEKTP, M3YUEHUE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKajieé M CBOMCTB M300pakeHHs IIpeaMeTa B coOuparoriei
TUH3e, HAOIO/IEHWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITyUYCHUS):
CaMOCTOSITEJIbHO  CcOOMpaTh YCTaHOBKY U3 HU30BITOUHOrO Habopa
o0opynoBaHUs, ONWCHIBATH  XOJ  OMBITAa W  €ro  PEe3yJbTaThl,
(bopMyTHUpPOBATH BHIBOIBL;

MPOBOJUTH TP HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUMN, OMPEHeIIsisl
CpelHee 3HAayeHUWE U3MepsieMOll BenuuuHbl ((POKYCHOE pacCTOSHUE
coOuparoniel JMH3bI), OOOCHOBBIBaTH BHIOOP cHoco0a HU3MEpPEHUs
(M3MepuTeIbHOr O IPHUoOOpa);

MPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMUUH C
WCITOJIb30BAaHUEM TIPSAMBIX H3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHU



MpU PaBHOYCKOPEHHOM [IBHKEHHU 0€3 HadyaJlbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTUYECKOr0 MasiTHUKA OT JIJIMHbI HUTH, 3aBUCUMOCTHU
yrjla OTpa)X€HUs CBETa OT yIJia MajJeHus W yria MNPEeIOMJICHUS OT yria
MajJicHusi): IUIAaHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOSITEIbHO CcOoOuUpaTh
YCTAHOBKY, (PUKCUPOBATh pPE3yJbTaThl TMOJYYEHHONH 3aBUCHUMOCTH
(u3nYeCKUX BETUYUH B BUAE TaOIUIl U TrpaduKoB, AeNaTh BBIBOJBI IO
pe3yibTaTaM UCCIIeI0BaHus;

MPOBOJIUTh KOCBEHHBIE HU3MEpeHUs (UIUYECKUX BEIUYUH (CpemaHss
CKOPOCTh M YCKOpPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpEHHE CBOOOJHOrO MaJeHUs, >KECTKOCTh MNPYXKUHBI, KOADPUIUEHT
TPEHUS CKOJbXEHUS, MeXaHuuyeckas paboTa W MOIIHOCTb, 4YacTOTa H
nepuoa  KojeObaHuW MaTreMaTH4ecKoro U MPYKUHHOTO MAasTHHKOB,
ONMTHYECKass CHUJIa CcoOHWparomeld JHWH3BI, pPaguoaKTUBHBIM  (POH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CeAys MPEIIOKEHHON UHCTPYKIUU, BHIYUCISITh
3HAYE€HHUE BEJIMUMHBI U aHATU3UPOBATH MOJYUECHHbBIEC PE3YJIbTAThI C YUETOM
3aIaHHOM MOTPEITHOCTH U3MEPEHMUIA;

coOJIt01aTh MTpaBUiia TEXHUKU 0€30MacHOCTHU MpU paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

pa3iuyaTh OCHOBHBIE€ MPHU3HAKK U3YUYCHHBIX (DUIUUYECKUX MOJIEIICH:
MarepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUYCUYHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJI€JIb aTOMHOT O S1/7Ipa;

XapaKTepu30BaTh MPUHLUMBI  JEUCTBUA U3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MUX oONUCaHUs (B TOM YHUCIE:
CIIUJIOMETP, JaTYUKHU TIOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUS, pakera,
9XOJOT, OYKH, TEepuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJbI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONb3ys 3HAHHUS O
CBOMCTBaX (PU3MUECKUX SBICHHMM UM  HeoOXoguMmble (Du3nUecKue
3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOUCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTHMUECKUX MPOIECCOB
MpU PENICHUU YYEOHO--NPAKTUYECKUX 3aJay, ONTHYECKUE CXEMbl s
MOCTPOCHHUS U300pakeHU B MIIOCKOM 3€pKajie U COOMparollen JINH3E;
NPUBOAUTHL  MpPUMEPHl  (HaXOAUTh  UHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOI0 HCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
XKU3ZHU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MPU OOpallleHHu ¢ NMpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKPY KaloIlel cpefie;



OCYIIECTBJISITh MOUCK HHPOpMaUUH (U3HUECKOrO COIAEpKAHHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYJIUPYsI MOMCKOBBINA 3alpOC, HAXOAUTh
IyTH OINpPEAENIEHNUs TOCTOBEPHOCTH MONyYEHHOW MH(POpPMALUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCII0JIB30BaTh MPHU BBINOJHEHUU YUEOHBIX 3aJaHUIl Hay4YHO--IOMYJISIPHYIO
TUTEPaTypy  (PU3HYECKOrO0 COAEP)KaHMS, CIPABOYHBIE MaTepHabl,
pecypcesl cet MHTEepHET, BiIaneTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpMaIMM U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOr0 COJEp KAHMS,
myOJMYHO MPEACTABIATh PE3YyJIbTaThl IPOEKTHOM UM MCCIIE0BATEIbCKON
NEATENIbHOCTH, TNPH OTOM TIPaMOTHO  HCHOJB30BaTh  M3YYEHHBIN
MOHSATUWHBIA amnmapaT H3ydyaemoro pasjeiia (U3UKA U COMPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEN ayauTOpUU
CBEpPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3ae/ioB U TeM
KonTtpoabnbie | IIpakTmuc
n/n NPOrpamMmmMbl Bcero
padoThI padoThI
Pasnen 1. ®u3uka u e€ poJib B NIO3HAHUHM OKPY/KAIOLIEro MHUpa
1.1 ®du3uka - HayKa O IpUpoJIe 2
1.2 DuU3NYECKUE BEIMYNHBI 2 1
1.3 EcTecTBeHHOHAyUHBI METO/1 TO3HAHUS 2 1
Hroro no pazaeny 6
Pa3zpnen 2. IlepBoHavyanbHbIE CBeJIeHUSI 0 CTPOEHUH BelllecTBa
2.1 Crpoenue BelecTa 1
29 JIBU>keHUE U B3aUMOJAECHCTBHE YaCTHI] ) 1
' BEILECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Hroro no pasaeny 5
Pa3znen 3. /IBukeHue U B3auUMo/IeiicTBUE TeJl
3.1 Mexanuueckoe JIBH>KEHUE 3
3.2 WNuepuus, macca, IJI0THOCTh 4 1




3.3 Cuna. Buasl cun 14 2
Hroro no pasneny 21
Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTE 1 ra3oB
41 Jasnienue. [lepenaya naBineHus: TBEPAbIMU 3
' TeJIaMu, KUIKOCTSIMU U Ta3aMu
4.2 JlaBiaeHue KuaKoCcTH 5
4.3 ATtMocdepHoe naBieHue 6
44 JIeHCTBHE JKUIKOCTHU U I'a3a Ha IOrPYyKEHHOE 7 3
' B HUX TEJIO
Hroro no pasneny 21
Pasnea 5. Pabora u MomHOCTb. JHEprus
5.1 PaGora u MoutHOCTH 3 1
5.2 [IpocTeie MexaHU3MBI 5 1
53 MexaHnueckasi JHEpIrust 4 1
Hroro no pasaeny 12
Pe3epBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 68 12




8 KIIACC

KosaunuyectBo yacos
HanmeHoBaHMe pa3jeioB U TeM
Ne n/m Koutpoabubie | I[IpakTny
NMPOrpaMMsbl Bcero
padoThI padoThI
Pasnea 1. TenioBble AB1eHUA
1.1 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TerutoBbIe MpoLECCHI 21 1 5
Hroro no pazaeny 28
Pasnea 2. DuiekTprnuyeckne ¥ MATHUTHBIE SIBJICHHSA
21 DnexTpuuecKue 3apsaabl. 3apsHKEHHbIE Tea 7 |
' U MX B3aMMO/ICHICTBHE
2.2 I1OCTOSTHHBIN 3IIEKTPUYECKUN TOK 20 1 7
2.3 MarHuTHbIE SBJICHUS 6 1 1
2.4 DNeKTpOMarHuTHask MHIYKIUS 4
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 14




9 KITIACC

HanmeHoBaHMe pa3jeioB U TeM

KoaunuyecTBOo 4acoB

Ne n/m Konrpoasnsie | Ipakrny
IIporpamMmalI Bcero
padoThI padoThI
Pa3nea 1. 3akoHbI ABHKEHUS M B3aNMOAEHCTBHSA TeJl
11 MexaHndeckoe IBIKEHUE U CIIOCOOBI €0 10 1
' OTHCAHUS
1.2 BzaumopeiictBue ten 13 1 3
1.3 3aKOHBI COXpaHEHUs 3 3
Hroro no pazaeny 26
Pa3nea 2. MexanndecKue KoJIe0aHUS U BOJIHBI
2.1 Mexanunueckue Koje0auus 8 3
2.2 MexaHn4yecKkue BOJIHBL. 3BYK 5 1 3
Hroro no pazaeny 13
Pa3znen 3. DiekTpOMAarHuTHOE 10Jie M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJE U 4 )
' AJNIEKTPOMATrHUTHBIE BOJTHBI
Hroro no pasaeny 4
Pa3nena 4. CBeToBLI€E IBJICHUSA
4.1 3aKOHBI PACIPOCTPAaHEHUSI CBETA 4 2




4.2 JIuH3BI U onTHYECKHE TPHOOPHI 4 3
4.3 Pasnoxxenue 6enoro cBeTa B CIIeKTp 3 2
Hroro no pasneny 11
Pasnen 5. KBanToBbIe sIBJICHUS
5.1 Hcnyckanue U MOriomeHue CBeTa aTOMOM 4 1
5.2 CrtpoeHue aToOMHOrO siipa 3 1
5.3 SAnepHble peakuu 4 1
Hroro no pasaeny 11
Pasnea 6. IloBropuTebHO-00001a0INI MOTYJIb
6.1 [ToBTOpEeHUE 1 00600IIEHNE CONEPIKAHUS 3 )
' Kypca ¢usuku 3a 7-9 xiacc
Hroro no pazaeny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 27







IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos
Ne
w/n Tema ypoka Beero Kontposabnbie | IpakTm
padoThI padoThI
1 ®u3nka — Hayka o npupoae. SAsnenus 1
IIPUPOABI
®u3nyecKue sABICHUs 1
3 ®u3nuecKue BEIMUYUHBI U UX U3MEpPEHUE 1
VYpok-uccnenosanue "M3mepenne
4 TEMIIEPATyPBI IIPU MOMOILU KUJAKOCTHOTO 1 1
TEPMOMETpA U JaTuuKa TeMIeparypbl"”
5 Metoap! HaydyHOro no3Hanus. Onucanue 1
(bU3NUECKUX SABICHUH C TIOMOIIBIO MOETIeH
VYpoxk-uccinenoanue "IIpoBepka runoressl:
6 JAIbHOCTb MOJIETA IapUKa, MYIIEHHOTO 1 |
TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OOJIbIIe
BBICOTA ITycKa"
Crpoenue BemiectBa. OMBITHI,
7 JIOKa3bIBaIOIINE TUCKPETHOE CTPOCHHE 1
BEIIECTBA
8 JIBU>KeHUE YacTull BEIIeCTBA 1
VYpok-uccnenoBanue «ONbITHI 11O
9 HAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»




10 ArperaTHble COCTOSIHHUS BEIIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

11 O600mmenue no pazneny «IlepBoHavanbHbie
CBEJICHUS O CTPOCHUHU BEILIECTBA

12 Mexannueckoe qBrkeHue. PaBHOMEpHOE U
HEPAaBHOMEPHOE JIBIXKCHHUE

13 Ckopocte. Enunuiiel ckopoctu

14 Pacuer nmyTu u BpeMeHU JBUKEHUS

15 Nuepuusa. Macca — Mepa HHEPTHOCTH Tell

16 [ImoTHOCTH BemiecTBa. Pacuer Maccsl u
o0BeMa Tema 1Mo ero IIOTHOCTH

17 JlaGoparopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPJOTO TEJIA»

13 Pemrenue 3agau no reme "[lnoTHOCTD
BelecTna"

19 Cuna Kak XapaKTepucTUKa B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydeHnne

20 3aBHCUMOCTH pacTspKeHus (aedopmariim)
MPY>KUHBI OT MPUIIOKEHHOU CUITBI»

21 [[IBnenue Tsrorenus. Cuiia TSKECTU
CBs13b MEXly CHJION TSYKECTH U Maccou

22 tena. Bec tena. Pemenue 3aiad no reme
"Cuna tsoxectu"

23 Cuna TspKecTH Ha Ipyrux IUIaHeTax.




OU3NYECKUE XapAKTEPUCTUKHU TUIAHET

24 N3mepenue cun. Junamomerp

25 Bec tena. HesecomocTh

%6 CrnoxxeHue AByX CHUJI, HAIPABJIEHHBIX 110
OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIIAS CUIT

7 Pemenue 3anau no reme
"PaBHopeiicTBytomas cun"

73 Cuna tpenus u e€ Buapl. TpeHue B npupoe
U TEXHHUKE
JlaGopatopHas pabota «3yueHue

79 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CUJIBI IaBJICHUS U XapaKTepa
COMPUKACAIOUTUXCS TTOBEPXHOCTEM»

30 Pemrenue 3agau Ha onpeneneHue
PaBHOACUCTBYIOLIEN CHIIBI
Pemenune 3amad mo Temam: «Bec Temay,

31 «I'paduueckoe uzobdpakenue cun», « CHIbD»,
«PaBHOACUCTBYIOIIAS CHIDY
KonrpomnbHast pabota mo temam:

39 «Mexannueckoe ABMKEHHUE», «Macca,
IUIOTHOCTHY, «Bec Temay, «['padudeckoe
n3o0paxeHue cuin, «Cuiabn

1 JaBnenue. CriocoObl yMEHbIICHUS U
YBEJTUYCHUS JaBICHUS

34 JlaBneHue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a

oT 00bEMa, TEMIIEPaTyphI




[Iepenaua naBieHus: TBEPABIMU TEIAMMU,

35
KUAKOCTSAMHU U razamu. 3akoH [lackans

36 JlaBieHue B KUAKOCTHU U rase, BI3BAHHOE
NEVCTBUEM CHUJIBI TSKECTH

37 Pemenue 3anau no reme «/lapnenue B
KUAKOCTHU U rase. 3akoH [lackansa»

38 Coobmraromuecs: cocybl

39 I'mppasinueckuii mpece

40 Manomerpsl. [1opLIHEBON KUIKOCTHBIM
Hacoc

41 ATmocepa 3eMIu U IPUYHHBI €€
CYLLECTBOBaHUS

42 Bec Boznmyxa. AtmochepHoe gaBiieHue

43 N3mepenune atmocdepHoro aaBiaeHus. OnbIt
Toppuyennu

44 3aBHCUMOCTh aTMOC(EPHOTO JABICHHS OT
BBICOTHI HaJl YDPOBHEM MOPSI

45 Bapomertp-anepoua. ATmochepHoe qaBieHue
Ha Pa3JINYHBIX BBICOTAX

46 Pemenue 3amau o Teme " AtmochepHoe
nasienue"

47 JIeHCTBHE JKUIKOCTHU U I'a3a Ha IIOTrPYKEHHOE
B HUX T€J0. ApXuMenoBa cuia

43 JlaGoparopHas pabota «OnpeneneHue

BBITAIKMBAIOLLIEH CHIIbI, JENCTBYIOLIEH HA




TCJIO, MMOTPYKCHHOC B ) KUIAKOCTbH»

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tena B

9 BOJIe OT 00bEMa NOTPYKEHHOH B KUAKOCTb
YacTH TeJla»

50 [InaBanue ten
JlaGopatopHas pabota "KoHcTpyupoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeeneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «IlimaBanue

52 cynoB. Bo3nyxomnasanue», «JlaBienue
TBEPJIbIX TEJN, )KUJIKOCTEN U Ta30B»

53 KonTponbHas padota no Teme «JlaBnenue
TBEPJIbIX TEJN, )KUJIKOCTEN U Ta30B»

54 Mexanunueckas padora

55 MouHocTb. EnuHUIB MOIIHOCTH

56 VYpok-uccinenoBanue "Pacyér MoHOCTH,
pa3BUBAaEMOM MpHU NOAbEME MO JieCTHULIE"

57 IIpocteie Mexanusmsl. Peryar. PaBHoBecue
CHUJI Ha pblyare
Prruaru B TexHuKe, OBITY U IPUPO/IE.

58 JlaboparopHas pabota «lccrnenoBanme
YCIIOBHI paBHOBECHS pblyara»

59 Pemenue 3agau no reme «YcnoBus

PaBHOBECHS pblyaray




KoaddurmenT noneznoro neicTeus

60 Mexanusma. Jlabopatopnas padora 1
«M3mepenne KII/] Hak10HHOM MIIOCKOCTH»

61 Pemenue 3agau mo reme "PaborTa,
MoIHocTh, KIT/1" !

2 Mexannueckas 3Heprus. Kunernueckas u 1
IIOTEHLIMAJIbHAS SHEPT U

63 3aKOH COXpaHEHUsI MEXaHUUECKON 3HEPTUU 1
YPOK-3KCIEPUMEHT IO TEME
"DKCEpUMEHTAIBHOE ONPEACICHUE

64 U3MEHEHUS KHHETUUECKON U MOTEHIIUAIbHONU 1
SHEPrUM IPU CKAaThIBAaHUM Teja 110
HAKJIOHHOM IUIOCKOCTH"

65 KonrtpomnsHas padora no teme «Pabora u |
MOILIHOCTb. DHEPIUs»

66 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1
teMe "MexaHuueckoe 1BHKeHue"
PesepBHeIit ypok. Paborta ¢ TekcTamu mo

67 TeMe "JlaBneHue TBEPABIX TEIN, KUAKOCTEN U 1
ra3zos"

68 PezepBHblii ypok. PaboTta ¢ TekcTamu 1o 1
teme "Pabora. MomHnocts. JHeprus”

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




8 KIIACC

KoaunuyecTBOo 4acoB

Ne
Tema ypoka Konrpoabnsie | IIpakTm
n/n Bcero
padoThI padoThI

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

1 KMHETUYECKOU TEOPUU U UX OIBITHBIC 1
MIOATBEPKICHUS

2 Macca u pazMep aTOMOB ¥ MOJIEKYJI 1

3 Mopenu TBEpIOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSIHUI BEIIeCTBa
OOBsicHEHHE CBOUCTB TBEPAOTO, KHUJIKOTO U

4 ra3000pa3HOro COCTOSIHUY BEIIeCTBA Ha 1
OCHOBE II0JIOKCHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU

5 Kpucrannuueckue u amop(HbIe Tena 1

6 CMaumnBaHue ¥ KanWUISIPHOCTb. |
IToBepXHOCTHOE HATSKEHUE

7 TennoBoe pacuMpeHue U cKaTue 1

2 Temnepatypa. CBsA3b TEMIIEPATYpPBI CO 1
CKOPOCTBIO TEIJIOBOT'O IBUYKEHUS YaCTHULL

9 Buytpennsist sHeprus. CriocoObl U3MEHEHUS |
BHYTpPEHHEU DHEPTUU

10 Buns! Tennonepenaun 1




11

VYpoxk-konpepenuus "[Ipakrunyeckoe
MCIOJIb30BAHUE TETJIOBBIX CBOMCTB BEIIECTB
Y MaTepHajIoB B IENISAX dHEprocoepexeHus"

12

KoanyecTBO TEIUIOTHI. Y,Z[CJII:HEUI
TCIINIOEMKOCTD

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemnooOMeH U TEMIIOBOE paBHOBECUE

14

JlaGoparopHas pabora "HccnenoBanue
SBJICHUSI TETUIOOOMEHA IPU CMEIIMBaHUN
XOJIOIHOM U ropsiueit Boabl"

15

Pacuer xonndecTBa TCIIJIOTHI, HCOGXOZ{I/IMOFO
UL Harpe€BaHud TCJia U BBIACIACMOI0 UM
IpHU OXJIAXKIACHUN

16

JlaGopatopHas pabora "Onpeznenenue
yAENbHON TEMJI0EMKOCTH BemiecTBa"

17

DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta
CrOpaHus

18

IInaBneHue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TEI. Y IelIbHAs TEIUIOTa
IIJIaBJICHUS

19

JlaGopatopHas pabora "Onpeznenenue
yAENbHOM TEIJIOTHI TUTaBJICHHUS Jibja"

20

[TapooOpazoBaHue U KOHCHCAIHS.
Hcnapenue

21

Kunenue. Y nenbHas Temiora
napooOpa3zoBaHMsI U KOHJICHCALIUH.
3aBHCHMOCTb TEMIIEPATYPBI KUTICHHS OT
aTMOC(EepHOTO JaBJICHUS




22

Brnaxnocts Bo3ayxa. JlaboparopHas pabota
"Onpenenenre OTHOCUTEIbHON BIXKHOCTH
BO3IyXa"

23

Pemenue 3agau Ha onpeieneHne BIaXKHOCTH
BO3JlyXa

24

[TpuHIMTIBI PaOOTHI TETIIOBBIX ABUTATENCH.
[TapoBas TypOuHa. J[BUrarenab BHyTPEHHETO
CropaHus

25

KII] TermoBoro npurarens. TeroBbie
JIBUTATENH U 3aLUATA OKPYKAOLIEH CPEBI

26

3aKOH COXpaHEHMsI U NIPEBPALLEHUS SHEPTUU
B TEIUIOBBIX IIpOLECCaX

27

[ToaroToBka K KOHTPOJIBHON paboOTe MO TeMe
"TenuoBble sBieHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUH BelecTsa'

28

KonrtponsHas padora no teme "TernoBsie
siBJIEHUSI. MI3MeHeHne arperaTHbIX COCTOSIHUN
BemecTna"

29

Dnektpusaius Ten. [IBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccienoBanue "IaeKTpU3aLus Tl
MHIYKIHMEW U IPU CONPUKOCHOBEHUH"

31

B3aumMopeiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona

32

Dnektpuyeckoe noie. HanpskeHHOCTh
ANEKTPUUECKOTO 1moJis. [IpuHiun
CyNEpPHO3HUIMHU FIEKTPUUECKUX TOJIEHN

33

Hocurenu QJICKTPUYCCKHUX 3apsAa0B.




OnemeHTapHbIi 3apsan. CTpoeHue aToma

IIpOoBOAHMKY M TUAIEKTPUKU. 3aKOH

34 COXpaHEHUs AIEKTPUUECKOr0 3apsia

35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB
AIIEKTPUUYECKHX 3apsIJIOB
DNEKTpUUYECKUH TOK, YCIOBHUS €r0

36 cymiectBoBaHus. MlcTouHnku
JIEKTPUYECKOIO TOKA

37 JIeNCTBHUS DIIEKTPUYECKOTO TOKA
VYpok-uccnenoBanue "JleiictBue

38 JIEKTPUYECKOIO M0JISI HA TPOBOAHUKH U 1
TUBIIEKTPUKH"

39 DNEeKTPUUECKUI TOK B MeTaJIaX, )KUKOCTAX
U Ta3zax

40 DneKkTpuyeckas 1enb U €€ COCTABHbIE YaCTH

A1 Cuuna Toka. JIaboparopHas paboTa ‘
"N3mMepeHue U peryaupoBaHUE CUIIbI TOKA" 0
DnexTpuuecKoe HanpspkeHue. BoiabTMerp.

42 JlaGopatopHas pabota "M3mepenue u 0.:
peryIMpoBaHUe HaNpsHKEHNU"

13 ConpoTuBieHe MPOBOJHUKA. Y IEIBHOE
COIIPOTHBIICHUE BEIIECTBA
JlaGopatopHas pabota "3aBUCHMOCTH

44 IIEKTPUYECKOTO COIIPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIa 1 !
MIONEPEYHOI0 CEYEHUs U MaTepuana”

45 3aBUCUMOCTb CHJIBI TOKA OT HAIIPSIKEHUSL.




3akoH OMa Ju1s yyacTKa Lenu

46

JlaGoparopHas pabora "HccnenoBanue
3aBHCHUMOCTH CHUJIBI TOKA, HIIYIIETO Yepes
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpspKeHUs Ha pe3ucrope”

47

HOCHCHOB&TCHBHOC " IapaJuICIIbHOC
COCAUHCHUS MMPOBOAHHUKOB

48

JlaGoparopHas pabota "IIpoBepka mpaBuia
CJIOKEHUS HANPSHKEHUN IIpU
MOCJIeI0BATEIbHOM COSIMHEHUH JIBYX
pe3uctopos"

49

JlaGoparopHas pabota "IIpoBepka mpaBuia
JUISL CHJTBI TOKA MTPU MapajieIbHOM
COEJMHEHUH PE3UCTOPOB"

50

Pemenue 3a1au Ha npuMeHeHne 3akoHa OMa
U1 Pa3IM4HOIO COEAMHEHUSI IPOBOJHUKOB

51

PaboTa 1 MOITHOCTB AIEKTPUIECKOTO TOKA.
3akoH Jlxxoyns-Jlenua

52

JlaGopatopHas pabora "Onpeznenenue
palboThI U MOIITHOCTH 3JIEKTPHUECKOro TOKa"

53

DJNEeKTpUYECKHUE LEMU U MOTpeduTeNn
AIIEKTpUYECKO# 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE

54

[ToaroToBka K KOHTPOJIBHON paboOTe MO TeMe
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tella
" uXx B3aumoaeucTBus. I1ocToOSHHBIN
ANEKTPUYECKUH TOK"

55

KonrpomnsHast pabota o teme




"DnexTpuueckue 3apsaabl. 3apsKEHHbIE TeNa
1 uX B3aumoencTBus. [locTostHHbIN
ANEKTPUYECKUH TOK"

56

ITocTossHHBIE MarHUTHI, UX B3aUMOJICHCTBIE

57

VYpoxk-uccinenosanue "M3yuenue nonein
HOCTOSIHHBIX MAarHUTOB"

58

MaruutHoe 1ose. MaruHuTHOE mojie 3eMiId |
€ro 3HaYEHHUE [UTA )KU3HU Ha 3eMiie

59

OmneiT Opcrena. MarautHoe 1osie
JIEKTPUYECKOr0 TOKa MarHuTHoe nosne
KaTyIIKH C TOKOM

60

[TpuMeHeHre PIEKTPOMArHUTOB B TEXHUKE.
JlaGopatopHas pabota "M3yueHue neiictus
MAarHUTHOTO TOJISI HA MIPOBOJAHUK C TOKOM"

61

DNEeKTpOABUIATENb IOCTOSIHHOIO TOKA.
Hcnons30BaHue 3IIEKTPOABUTATEIICH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIOPTE.
JlaGopatopHas pabota "KoHcTpyupoBaHue u
u3ydeHune paboThl ANEKTPOABUTATENS"

62

OmnsiTel Dapazes. 3aKoH IEKTPOMArHUTHOM
nHaykuuu. [IpaBuno Jlenna

63

Onexrporerepatop. CriocoObl moTydeHUs
ANEKTPUIECKON FHEPTUU. DIEKTPOCTAHIIUN
Ha BOSOGHOBHHCMBIX HCTOYHHUKAX SHCPIruun

64

[ToaroToBka K KOHTPOJIBHON paboOTe MO TeMe
"DJIeKTpUUECKHE U MAarHUTHBIC SBJICHUS"

65

KonrpomnbHas pabora o teme
"DJIeKTpUUECKHEe U MAarHUTHBIC SBJICHUS"




66 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o 1
teMe "TemnoBble sBiIeHAA"
67 PezepBHblii ypok. PaboTta ¢ TekcTamu 1o 1
teMe "IIoCTOSHHBIN 3NEKTpUUECKU TOK"
68 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1
Teme "MaruuTHseie siBiIeHUS"
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9 KITIACC

KoaunuyecTBOo 4acoB

e Tema ypoxa Koutpoasubie | IlpakTuy
n/n Bcero
padoThI padoThI
1 Mexanundeckoe nBuxkeHue. MarepuaibHas 1
TOYKa
) Cucrema orcuyera. OTHOCUTEIBHOCTD 1
MEXaHMUYECKOTO JBMKCHUS
3 PaBHOMEpPHOE TPAMONMHENHOE IBUKEHUE 1
Bxonno#t kouTpoas. HepaBHoMepHOE
4 npsiMoJIMHeEHOe ABMkeHne. CpenHssa u 1
MT'HOBEHHAsi CKOPOCTb
5 [IpssMONMHENHOE PaBHOYCKOPEHHOE 1
JIBHKEHUE. Y CKOPEHUE
CKopocTh IPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. [ paduk 1
CKOpPOCTH
JlaGopatopHas pabora "Onpeznenenue
7 YCKOPEHHUS Tea IIPU PaBHOYCKOPEHHOM 1 1
JBUKEHHUU 110 HAKIIOHHOW IIJI0CKOCTH"
8 CBobonnoe nagenue ten. OnbiTel ["anunes 1
PaBHOMEpHOE IBHKEHHE TIO OKPYKHOCTH.
9 [lepuon u yacrota obpamenus. JIuneitnas u 1
yTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1




11

IIepBblit 3axk0oH HproToHa. BekTop cuisl

Bropoii 3akoH Herorona.

12 PaBHoOelicTByIOIIAs cuna

13 Tpernii 3akon Herorona. Cynepno3unus cui

14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
Herotona
Cuna ynpyroctu. 3akon ['yka JlaGopaTtopHas

15 pabota «OnpeneneHue KeCcTKOCTH
IIPYKUHBD)

Cuuna tpenus JlaboparopHas pabora

16 "Onpenenenue ko3pPuineHTa TpeHus
CKOJIbKeHus"

17 Cuna TsKecTH M 3aKOH BCEMHPHOTO
TATOTEHHsL. Y CKOPEHHE CBOOOJHOTO MaICHUS

18 IlepBas kocMHuecKasi CKOPOCTb.
HesecomocTs 1 neperpysku
PaBHOBecue MmaTepuaibHOW TOUKHU.

19 AbcomoTtHo TBEpOE Teno. PaBHoBecue
TBEPIOTO Teja C 3aKPEIIEHHON OChIO
BpalllCHUS

20 MowmenT cuibl. LleHTp TsoKecTH
Nmnynbe Tena. UMmynisc cuiibl. 3aKoH

21 COXpaHCHUsI UMITYJIbCa. YTIPyroe u
HEYIPYroe B3auMOIECHCTBUE

22 Mexanunueckast paboTa U MOIIIHOCTh




PaboTa cuitbl TSDKECTH, CUITBI YIIPYTOCTH U
cuiiel TpeHus JlaboparopHast pabora

23 «Ormpenienienrie paboOThI CHITBI TPEHHS TTPU
PaBHOMEPHOM JBM)KEHUH TeJa MO
TOPU30HTAIBHOW TOBEPXHOCTH

24 CBs3b sHepruu u padboTsl. [loTeHnnanbHas
SHEPIUs

25 Kunernueckas sneprust. Teopema o
KMHETUYECKOU SHEpruu

26 3aKOH COXpaHEHUS PHEPTUU B MEXaHUKE

27 KonebarenbHoe IBMKEHUE U €TI0
XapaKTePUCTUKH

28 3aryxatomue Konebanus. BeinyxaeHHsie
Kosiebanus. Pezonanc

29 MareMaTuuecKkuii ¥ NpyKUHHBIM MASITHUKH

30 [IpeBpatieHre SHEPrUX MPU MEXaHUYECKUX
KOJICOAHUAX
JlaGoparopHas pabota «OnpeneneHue

31 YacTOTHI U TIepuoJia KojeOaHW MPY>KUHHOTO
MasiTHUKa»

JlaGopatopnas pabota «IIpoBepka

32 HE3aBUCUMOCTH IIepHuo/ia Kojebanuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BosiHbl. CBoMcTBa

33 MEeXaHU4ECKUX BOJIH. [Ipo1oibHbIE U
MOTIepEYHbIC BOJHBI

34 Ypok-koH(pepeHus "MexaHU4eCKHe BOTHBI

B TBEpIOM Tene. CelicMuueckue BOIHBI"




35

3Byk. PacipocTpanenue u oTpaxxeHue 3ByKa

Ypoxk-uccrnenoanue "Habmonenue

36 3aBMCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

37 I'pomMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pEe30HaHC
[ToaroToBka K KOHTPOJIBHON paboOTe MO TeMe

38 "3aKkOHBI COXpaHeHus. MeXxaHn4ecKue
KoJIeOaHusl U BOJHBI"
KonrtpomnsHas padora 1o Teme "3aKoHbI

39 coxpaHeHus. MexanudecKkue KoaeOanus u
BOJIHBI"

40 DNEKTPOMarHuTHOE MOJE.
DNEeKTPOMAarHUTHBIE BOJIHBI

41 CBOIiCTBa IEKTPOMATHUTHBIX BOJIH

47 Pemenue 3a1au Ha onpeesieHne 4acTOThl U
JUTUHBI AJIEKTPOMArHUTHOM BOJIHBI

43 DneKTpoMarHuTHasl IpUpoja CBETA.
CkopocTth cBeTa. BomHOBBIE CBOICTBa CBETa
Hcrounuku ceera. [Ipsmonunennoe

44 pacnpoctpanenue csera. 3arMenus CosHIa 1
JIyHb1
3aKoH OTpaXkeHUs CBeTa. 3epkaina. Pemenne

45 3a]1a4 Ha IPUMEHEHNE 3aKOHA OTPAXKEHUS
cBeTa

46 IIpenomiienne cBera. 3aKOH NPEIOMIICHUS
cBeTa

47 IlosniHOE BHYTpEHHEE OTPaKEHHUE CBETA.




Hcnons30BaHue MOIHOIO BHYTPEHHETO
OTpPaXXEHHUs B ONITUYECKUX CBETOBOAAX

JlaGoparopHas pabora "HccnenoBanue
3aBHCHUMOCTH YTJIa IPEJIOMJICHHS CBETOBOT'O

48 Jy4a OT yrJja IaJeHus Ha TpaHuLe "BO3ayX-
crexso""

49 JIunsel. OnTudeckasi cuiia JTMH3bI
[TocTpoenne n3o0paskeHUi B TMH3AX
JlaGopatopHas pabora "Onpeznenenue

50 (OKYCHOT'O PACCTOSHUS M ONTUYECKON CHUJIIBI
coOuparomniei JTMH3bI"

51 ['71a3 KaK ONTHYECKas CUCTEMA. 3pEHHUE

59 VYpoxk-koupepenmus "edextsl 3penus. Kak
COXpaHUTh 3peHue"

Paznoxenue 6emoro cBeta B ciekTp. OMBITHI

53 Herotona. CnoxeHue CrieKTpajIbHbIX 1[BETOB.
Hucnepcus ceera
VYpok-nipaktukyM "BoiHOBBIE CBOMCTBA

54 CBETa: IUCIIEPCHsl, HHTEPPEPECHIHS 1
mudpakmus’”

55 OmnbiThl Pesepdopaa u mumanerapHast MozieNb
aTroma

56 IToctynatel bopa. Mozens aroma bopa

57 HcnyckaHue U MOTJIOLEHUE CBETA aTOMOM.
KBanTsl. JInHeluaTbie CIEKTpEI

58 PagnoakTUBHOCTE U €€ BUIIBI




59 Crpoenue atoMHoro siapa. HykinonHas

MOACIb

60 PaauoakTuBHEIE TIpeBpamienus. U30Tomsl

61 I[Tepuro nonypacmnazia

62 SAnepHsle peakuyy. 3aKOHbI COXpPaHEHUS

3apsAA0BOTro 1 MaCCOBOT'O YU CECII

63 DHeprusi CBsI3U aTOMHBIX sifiep. CBsI3b MacChl

U DHEPTUU

Ypox-koH(pepenus "SnepHas SHEpreTUKA.
64 JIeCTBUS paJiOAKTUBHBIX U3IyUYECHUN Ha
JKUBbIE OPraHU3MbI"

KonrpomnbHas pabota o teme
65 "DeKTpOMarHuTHOE IOJIE.

DneKTpoMarHuTHbIE BOJIHbL. KBaHTOBbIE
SIBJIEHUS"

[ToBTOpenue, o6o0menue. Pemenne
66 PaCUYETHBIX U KAUECTBEHHBIX 3a/1a4 [0 TEME
"TernnoBble mpouecch”

[ToBTOpenue, o6o0menue. Pemenne
67 pacUeTHBIX ¥ KaY€CTBEHHBIX 33]1a4 [0 TeME
"KIIJI TeroBeIX aBurarencii'”

[ToBTOpenue, o6o0menue. Pemenne
68 PaCUYETHBIX U KAUECTBEHHBIX 3a/1a4 [0 TEME
"KII/] anexrpoycTtaHoBOK"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» ®usuka, 7 knacce/ Iepoimkua A.B., O01IecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkitnonepHoe obuiectBo «M3naTenbcTBO
«IIpocsemenue»

» ®usuka, 8 knacce/ Iepoimkua A.B., O011ecTBO ¢ OorpaHUYECHHON
O0TBETCTBEHHOCTHIO «[PODAY; AkitnonepHoe obiiectBo «M3naTenbcTBO
«IIpocsemenue»
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«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
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1.PaGoyas mporpamma.

2. Ilporpammbl 0CHOBHOTO 00111eT0 00pazoBanus. Guszuka. 7 — 9 kiaccel
(aBTopsi:A.B.Ilepbimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUYECOHUKOM:

4. Iepoimikud A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX



yupexaennit . M.:Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BONTPOCOB U 3aj1a4 1o ¢usuke. 7-9 xi. — M.:
ITpoceemenue, 2010. —192c¢.

8 KJIIACC

1. Pabouas nporpamma. @uznka. 7 — 9kiiacchl: y4eOHO-METOIUUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e u3a.,crepeotun. —M.: Jlpoda,2013. — 398,(2)

2. Ilporpammbl 0CHOBHOTO 00111€T0 00pazoBanus. Guszuka. 7 — 9 kiaccel
(aBTopsi:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).
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ITpoceemenue, 2010. —192c¢.
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pabotel. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usuka. 7 kinacc. Jlaboparopusie pabothl. KoHTpOIBHBIE
3ananusa. —Capatos:Jluneit, 2014.

8. «KouTponbHo-u3mMeputTeapHbie Matepualbl. ®usuka. 7 kinacc/Coct. H.U.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-meTonudeckoe nocooue/ A.E. MapoH.-
M.: dpoda, 2011.- 123c.:

10.A.B. Ileppimkun ®uznka-8xia 2017 M. dpoda

11.H.B. ®unonoruy Metoauueckoe mocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE pa0OThI-8
kimacc 2017 M. Jlpoda

13.B.B. IllaxmaToBa ,0O.P. llledep Jluarnoctuueckue padotsl -8 kiacc 2016 M.
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2015 M. JIpoda
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ITpoceemenue, 2010. —192c¢.



6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®uzuka. 7 knacc. Jlaboparopusie pabothl. KoHTpOIBHBIE
3ananusa. —Capatos:Jluneit, 2014.

8. «KouTponbHo-u3MeputTeapubie Matepualbl. ®usuka. 7 kinacc/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-meTonudeckoe nocooue/ A.E. MapoH.-

M.: dpoda, 2011.- 123c.:

KoHTponbsHbIE 1 camocTOsTENbHBIE PA0O0THI IO (pu3UKe. 9 KIacc: K y4eOHUKY
A.B. Ileppiukuna, E.M. I'ytHuk «®u3nka 9 knace» / O.W. I'pomuesa. — M.
H3natenbpcTBO «OK3aMeH», 2014.

Tectsl o gusuke. 9 knace: k yueonuky A.B. Ilepsimkuna, E.M. T'yTHHK
«Pusunka

9 xmacc» / O.U. I'pomrieBa. — M.: M3natenbcTBO «OK3aMen», 2023.

®dusuka. 9 knacc. TemaTudeckre TeCTOBbIE 3aaHus JJ1sl oAToTOBKU kK ['HA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — Spocnasis: OO0 «Akagemus

pasButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET



7 KITACC

. bubnuoreka — Bc€ o npeamety «dPusuka». — Pexxum nocrtyna:
http://www.proshkolu.ru

2. BugeoonsITel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Equnas komnekmmst udpoBbIX 00pa3oBaTeIbHBIX PeCypCcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepraibl K ypokaM (GDU3UKH 11O TeMaM; TECTHI 110 TeMaM;
HarIsiHbIe TocoOus K ypokam. — Pesxkum noctymna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTenbHbIe pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 110 dusuke. — Pexxum noctyna: http:// www.fizika.ru
8 KIIACC

1. bubnmnoreka — Bcé€ o npeamety «duszukay. — Pexxum gocryna:
http://www.proshkolu.ru

2. BuneoonbIThl Ha ypokax. — Pexxum poctyna: http://fizika-class.narod.ru

3. Equnas xomnekmms udpoBbIX 00pa3oBaTeIbHBIX PeCypCcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VIaTepecHbIe MaTepraibl K ypokaM (DU3UKH 110 TEMaM; TECTHI 110 TeMaM;
HarIsHbIe TocoOus K ypokam. — Pesxkxum noctymna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTebHbIe pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 110 dusuke. — Pexxum noctyna: http:// www.fizika.ru



9 KJIIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

2. Enunas komtekius mudpoBeIX 00pa3oBaTelbHBIX PECYpPCOB. — Peskum
nocryma: http://school- collection.edu.ru

3. UHTepecHbie MaTepuaibl K ypokaMm (GU3UKH MO TeMaM; TECTHI TT0 TeMaM;
HarIsiHbIe TocoOus K ypokam. — Pexkum noctyma: http://class-fizika.narod.ru

4. Illudpossie oOpazoBaTeIbHbIE peCcypchl. — PexuM noctyna:
http://www.openclass.ru

5. DnexTpoHHble yueOHUKH N0 Pusnke. — Pexxum noctyna: http:// www.fizika.ru
6.Jluctannmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KiIacc.
CeteBoe oOpa3zoBaTenbHOE coobIIecTBoO. http://www.openclass.ru/node/109715
7. Enunas xomnekus nugppoBeiX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIN LIEHTP UHPOPMAITUOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uutepuet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0Opsi» marepuansl no ¢usuke. http://archive.1september.ru/fiz
11. Auumanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. ’KuBas puzuka: obyuatromasi mporpamma. http:// www.int-edu.ru/soft/fiz.html

13. ®uszuka.ru. http://www.fizika.ru/






