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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeboBaHUN K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (U3HKHA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHne y4eOHOro mMaTepualia Io rojam
o0ydeHust (1o Kjaccam), NpeajgaraetT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboueil mporpaMmsl 1o yueOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueil, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, MpenocTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOW TPAaMOTHOCTM U HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAaHHbIE U MCIOJNb30BaTh HAy4yHBIE JOKa3aTelbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepaiuu, peanu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelbHbIEe MPOTrpamMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEMIICHUS OO0ydJaloIuxcs K HAyYHOMY H3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4E€HUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

0o0pa3oBaHus 00ecIeYnBaeTCsl peIIEeHUEM CIIEIYIOUX 3a4aY:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 33Jad C HCHOJIb30BAHHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIEAOBAaHHUS C MCIOJIb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu nMpodhecCHOHATBHON AeATEIHLHOCTH, CBI3aHHBIMU C (DU3UKO,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUeCcKOi HayKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTBITOB C YUETOM MHIUBUYaJIbHBIX OCOOEHHOCTENW 00y4aroIMXCsl, CIIUCKa dKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3HYECKUE SABICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH HM3y4aroT Hpupoay. EcTecTBeHHO-Hay4dHBIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIIEPUMEHT 110 TMPOBEPKE THIMOTE3, OOBsSCHEHHWE HalIogaeMoro sBieHus. OnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KA H3MEPHUTEIHLHOTO MPHOOpA.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTH U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. H3smepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaTyuKa

TEeMIEPaTypPHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA INAPHKA,
MyIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIBIIIe BEICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JIBmkeHre dacTul] BemiecTBa. CBsI3b CKOPOCTH JIBIDKEHHUS YACTHI[ C TEMIIEPATypOH.
bpoynoBckoe nBuxkeHue, auddysus. BzanmopaelicTBHe dYacTHIl BEIIECTBA: MPHUTSDKEHUE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHS ~BEIIECTBA: CTPOCHHWE Ta30B, JKHJIKOCTEH ©  TBEPMBIX
(KpHCTAUTMYECKUX) Tel. B3aMMOCBS3b MEXJy CBOMCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpavyuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OmeHka quamMeTpa aToMa METOJO0M PSAIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe BHxeHUe. PaBHOMepHOe U HepaBHOMEpHOE JBHKEHHE. (CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOIIBIO JWHAMOMETpa. SIBI€HHE TATOTEHHS W cuia Tsxectd. Cua
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOro JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopusie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuueckwmii  mapamokc. CooOmaromuecss cocyabl.  ['mapaBimueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. Omnwit Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBneHus KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecHs
ppruara. [IlpumeHeHue mpaBmia paBHOBECUs phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI mpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanudeckas sHeprud. Kunerndeckas M mnoTeHUUasbHas sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YDHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON NTOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. WMsmepenne KII/] HakKIOHHON MIOCKOCTH.
4. M3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KUIACC

Pa3znea 6. TensioBbIe SIBJIEHHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammudyeckue u

amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauuMBaHWE U KanWwUIIpHbIE sBIeHUs. TeruioBoe
pacIIMpEHNE U CKATHUE.

Temneparypa. CBsA3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABWKEHHUS YacCTHLI.

Buytpennsiss sHeprusi. CrnocoObl W3MEHEHMs BHYTPEHHEW SHEprum: Temonepesadya u
coBepieHre padoThl. Busl Temonepeaayu: TeIIONPOBOJHOCTh, KOHBEKIHS, U3TyUYCHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUYKEHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEILIECTB.
. HaGmonenne xumneHwus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

=
= O

=
N

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJICHUS BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.
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6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [UJTMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHeHHs BHYTPEHHEW SHEPrHM Tela B pe3yJsibTaTe TerIonepeadd u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW IpU TEIJI00OMEHE C
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE€J1 OT BEJINYUHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIM 3iieKTpudeckuil 3apsin. CrtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOrO TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OneKTpocTaTU4ecKast UHIYKIIHS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOr0 HAMIPAXKECHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX NOJIEW TOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJje TokKa. DJIeKTPOMAarHur.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpO,Z[BI/IFaTeJIB ITIOCTOSIHHOI'O TOKA.

N NN
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HalPaBJIEHUS MHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN NpU MOCIEAOBATEIHHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHUN.

ok wnNRE

16. MccnenoBanue AEMCTBUSA dJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeCTBHUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J€KTPOIBUTATEIS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXAHUUYECKOTO JIBWJKEHUs. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOoe
npsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoNinHelHOe BkeHne. CBoOoaHOe nagenune. OnbITh
lNanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIuneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hetorona. Tpetuit 3akon Herorona. [Ipuniun
CYNEPIO3ULUH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJbKEHHUS, Cujia TPEHUs
MIOKOS1, APYTHE BUBI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTENIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH PU B3AUMOAECHCTBUM TEIl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpynpoBaHMe TpakTa M1 pa3rOHAa W JaJIbHEHIIEr0 PaBHOMEPHOIO JIBHKCHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeHEW CKOPOCTH CKOJBKEHUS OpycKa MM JIBUXKEHHUsS ILapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTtesbl: €CIM TPU PABHOYCKOPEHHOM [JBIKEHHUU O€3 HaudalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhpuimeHTa TPEHUS CKOTBKCHHS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxeHnble koneOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU Mepuojia KosieOaHWH MOJBEHIEHHOTO0 K HHUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMICTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsiMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3atmenus Cosaia u JIynel. Otpaxenue cBera. [nockoe 3epkano. 3aKOH OTPaKEHHs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyueit B nmH3ze. Omnrtuyeckas cucrema (oroammapara, MUKPOCKOINA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHHid B TIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenosanne 3aBUCHMOCTH yTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK H300pa)KeHUs MPeIMETa B INIOCKOM 3epKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiTel Pesepdopaa u mnanerapHas mojenb aroma. Moaens atoma bopa. Mcnyckanne u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThle CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-uznydeHus. CTpoeHHE AaTOMHOTO sfpa.
Hyknonnass mopens aromHoro siapa. M3otombsl. PaanoaktuBHble npeBpaimieHus. I[lepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHte3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp BomopoJa.

Habmionenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

Perucrparus nznydeHust pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEpEHHE HSHEPIHMM YaCTHUIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
00001IeHNsT TPEMETHOTO COJICPYKAHMSI U OTBITA IEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUCHUH
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHEeuMBAeTCSl JOCTH)KEHHE MPEIMETHBIX |
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (UINYCCKUE SBJICHHS, MPUMCHSIS TOJTYyYCHHBIC 3HAHMS,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHWH Paclo3HABATh U HAYYHO OOBSICHATH (DU3MUSCKUC SIBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HaMOOJIee BaXHBIX JIOCTIIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIB30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUU HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [EHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTH (DU3UYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEe0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HAaHME IIEHHOCTH 0€30MacHOro 00pa3a >XU3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOporax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e MpaBa y JPYroro 4eloBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEeC K MPAKTHICCKOMY H3YUCHHIO TIPOGECCHil, CBSI3aHHBIX ¢ (DH3UKOIA;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHCHTAalUs Ha TNPUMCHECHHWE (DH3WYECKUX 3HAHWHA IS PEIIeHUs 3agad B 00JIacTH
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

— MOTpeOHOCTh BO B3aUMOJACWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M TMPOEKTOB
(bu3nuecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
MIOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

¢ — IUIAHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (bHSPI‘IeCKI/IX 3HaHPII>i;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JACWUCTBUH C Y4YETOM BIMSHHUS Ha OKPYKAIOIIYIO CpPEIy, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeaMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
Y CPaBHCHHS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (paKkTax, TaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IGCKI/IM SIBJICHUAM

BBISIBJISATh NIPUUMHHO--CJIEICTBEHHbIE CBSI3U NPU HU3YYEHUH (PU3MUYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'UIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus yueOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTeLCKHeE AeliCTBUSA:

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MNpOBOAWUTE IO CAMOCTOSATCIBHO COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECITOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOF0 SABJICHUA,
OLICHUBAThL HAa MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_ICHI/I$[ U BbBIBOJABI IO pPE3yJibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

NPUMEHSTh pa3jMYHble METOJbI, HHCTPYMEHTHI M 3alpOChl NMPH TOWCKE H OTOOpe
HH(OpPMAIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;
aHATM3UPOBATh, CUCTEMATH3MUPOBATh M WHTEPIPETHPOBATH WHPOPMALUIO Pa3TUIHBIX
BUIOB U OPM TIPEICTABIICHHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMYy MpPEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXJaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXAaTh CBOXO TOUYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (bI/I?;I/I‘-IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaHIIHOﬁ n HHI[HBHZIyaHLHOfI pa6OTI)I
IIPU PEIICHUU KOHKPETHOM (PH3HUECKON TPOOIIEMBI;

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHras KAaueCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanms:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTELJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAEITEeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WJIM MpPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUAM;

CTaBUTh ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WiId B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3ybTaTbl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3HOe), MEXaHHMYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOJICHCTBYOIIAsA cuia, nedopmanus (ympyras, IUJIaCTHUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

pa3nuuath sBieHus (qudys3us, TEIIOBOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPLHs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TeJI C 3aKpeIUIEHHOW OChIO BpAalleHUs, Iepefada JAaBleHUs TBEPIAbIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOM HEPTun) 1Mo OMHUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOILIEM MHUpE, B
TOM uucie (pU3nMYecKue SBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOM NPHUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHHUKE, BJIHMSHHE aTMOC(EpPHOTO MAABJIEHUS HA XUBOM OpraHusM, IIaBaHUE pbIO,
pplYard B Teje YelOBEeKa, MPU STOM MEPEBOJUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHUIA,

OTHCHIBATh U3yYCHHBIE CBOWCTBA Tel U (PU3NUYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBliEeHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAIKUBAIONIAs CHIIa, MeXaHWdeckas padorta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(QUIMEHT MOJe3HOro AEeUCTBUS
MEXaHM3MOB, KUHETUUYECKas W MOTEHIUaJIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
bu3nYeCKUX BEIMYMH, HAXOAUTHb (POPMYJbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTHUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHUMOCTEH
(buU3HYECKUX BENYHH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
npaBujIa CIOKEHHs CUil (BIOJIb OJTHOW TpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHs MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3UYECKUE SIBJIECHUS, IMPOLECCHl W CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XApPAKTEpa: BBISBIATH MPUUUHHO-
-CIICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOPOM Ha
1-2 wu3ydeHHBIX CBOMCTBA (U3MYECKUX SBICHHH, (U3UYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3aaud B 1—2 JCHCTBUA, WCHONB3Yysd 3aKOHBI M (HOPMYJIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJa4uu
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOAMUTH PAcU€Thl, HAXOIUTh CIPABOUYHBbIE JaHHBIE, HEOOXOIUMBbIEC IJI PElICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETMUHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO PELIUTh IPU IMOMOIIU (PUIUIECKUX
METO/JOB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pa3iuyaTh U HHTEPIPETHUPOBATH IMOJYUYEHHBI pe3ylbTaT, HaXOIUTh
OIIMOKHU B XOJI€ OIBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yibTaTaM;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HCIOJIb30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH MCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYroil C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU ABUKEHUS TeJa, CUIIbl TPEHUSl CKOJBXKEHHUs OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIu
CONPUKOCHOBEHUS TEJI, CWIIBl YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE MPEUIOKEHHBIX TaOMUIl M TpadHKOB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIIECI0BAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs HA TMOIPYXKEHHOE B IKUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl MpPeaoKEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOioiaTh TMpaBWJa TEXHUKM O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHHA (B TOM YHCIE: MOALIMIHHUKH, YCTPOMCTBO
BOJONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAcCOC,
apeoMeTp), UCHOJb3ysl 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA M HEOOXOJMMBbIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3/I0pOBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACTATH HHPOPMALIUIO, KOTOPAst SBISETCS MPOTHBOPEYNUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BATh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh INpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMALMMU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM YU4EOHBIX UCCICIOBAHUMN, IPU STOM
IrpaMOTHO HWCHOJB30BAaTh M3yYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/ladyaMH, CJIEINUTD 3a BBIIIOJIHEHHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIC Tena,
HACBIIICHHBIA U HEHACHIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHI TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teromnepesada, TerIoBoe
paBHOBECHE, CMayuBaHHE, KaNWUIAPHbIE SBJICHUS, UCHApPEHUE, KOHJACHCAIMS,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHUE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJACHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJSI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINKUCAaHUI0 WX XapaKTEePHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX TaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hclie (u3nUeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTALUIBI B Mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIIEHUS B aTMocdepe, DJJIEKTPUYECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

OTMHCHIBATh U3yYCHHBIC CBOMCTBA TN U (U3UUYECKUE SIBICHUS, UCIIONB3Yys (U3HUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yJelbHas TEIUIOTAa CTOPAaHMs TOIUIMBA, KOY(PPHUIIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yZIeJIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IPU
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DM3UYECKHA CMBICI HCHOJB3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tei, (U3MUecKhe SBICHUS W IPOLECCHl, HCIONb3YS
OCHOBHBIC TIOJIOKEHUSI MOJICKYISIPHO--KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3aIlHCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BEISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONIB3YSA 3aKOHBI U (POPMYIIBL,
CBs3BbIBAIOIIME (DU3MYECKHE BEIWYMHBI: HA OCHOBE aHAlM3a YCJIOBHS 3aJa4d
3aMMCHIBATh KPATKOE YCIIOBHE, BBISABIISATH HEIOCTATOK JAHHBIX JIJISl PEIICHUS 3aayuH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3MUECKON BEIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOKHO pEIIUTh MPU TMOMOIIU (PUINYECKUX
METOJIOB,  WCIONB3ysd  ONHCAaHHE  MCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEJIIOJIOKCHNE, OIICHWBATH MPABWJIBHOCTh TIOPSAKA TPOBEIACHHS WCCIIEIOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUIO (PU3NICCKUX SIBIICHUN WIIH (PU3NICCKUX CBOHCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JlyXa OT €ro o0béma,
TEMIEPATYpPhl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEeBaHUS MPHU U3TYUYEHUU OT ILIBETa
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEPATYPhl JKUIKOCTH W TUIOMIATd €€ TIOBEPXHOCTH, OSJICKTPU3AIUsA Tel W
B3aMMOJICHCTBHE DIIEKTPUUECKUX 3apsIOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisi MATHATHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHHK C TOKOM, CBOHCTBA 3JIEKTPOMAarHUTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh TNPOBEpPSEMbIE MPEANOIOKEHUs, COOMpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O00OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOIBI;

BBITIOJHATE MPSMbIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3]IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJB30BAHHEM AaHAJOTOBBIX MPUOOPOB U JATUYHUKOB
(U3HYECKUX BEIMYWH, CPAaBHHBATh PE3YJIbTaThl HM3MEPEHUH C YYETOM 3aJaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAN TOTEPEYHOTO CEYCHUS W YACIBLHOTO COIPOTHUBIICHHUS BEIIECTBA
MIPOBOHKKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJIHUKOB):



IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAaHOBKY U BBIMOJHITH W3MEPEHUS, Clenys
MPEUIOKECHHOMY TUIaHY, (PMKCHPOBATh PE3YJIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaOJIUI ¥ TPaUKOB, IeTIaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC H3MEpCHHS (PU3MYECKHX BENHUYWH (yAeNbHAas TEIUIOEMKOCTH
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCTISATH 3HAUCHUE BEITHYNHBI,

e coOmonaTh NpaBWJIa TEXHUKH Oe30macHOCTH mpu padore ¢ J1adOpaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA HUX OMHUCAHMS (B TOM YHCIIEC: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUYMK IIICKTPHUUYECCKOU
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHbIE JIEKTPOMPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIECKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKA), HWCIOJB3Yysl 3HAaHUS O CBOHCTBaX (M3MUYSCKUX SBICHHHA U
HeoOX0ouMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH,

® pacrmo3HaBaTh IMPOCTHIC TEXHHYECKHUE YCTPOHCTBA M HU3MEPHUTEIbHBIC TPHOOPHI 10
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI IJIEKTPUUYECKUX IIETEH C MOCIeA0BATEIbHBIM U MapaJUIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI SJIEMEHTOB AJIEKTPUUECKUX LENeil;

® TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(GOPMALMIO O TMPUMEPAX) MNPAKTUIECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30MacHOCTH TpHU OOpalleHHH ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNMOMCK HWH(pOpManuu Quandeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE HMCIOIINUXCS 3HAHUW M TYTEM CpPaBHEHUS JOMOJHHUTEIHHBIX HCTOYHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYHMBON WM MOMKET OBITh
HEJIOCTOBEPHOM;

® HCIIOJIB30BATh MPH BBITOJHEHUN YUCOHBIX 33JJaHUH HAYYHO--TTOMYJISPHYIO JINTEPATYPY
(U3UYECKOTO COJEpXKAHUS, CIPABOYHBIE MaTepUANIbI, pecypchl ceTu HHTepHer,
BIQ/IeTh MpHEMAMHU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpazoBaHUs HHPOpPMAIUU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 0000Imas
nH(pOpMaII0 W3 HECKOJBKHX MCTOYHUKOB (PU3WYECKOTO COJIEP)KAaHUS, B TOM YHCIIS
nyOMMYHO  TPEJCTaBISITH  Pe3yAbTaThl MPOCKTHOW WM  HCCIEN0BATENbCKON
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO MCIOJb30BaTh W3YYCHHBIN MOHITHMHBIN anmmapar
Kypca (U3HKH, COMPOBOXKIATH BRICTYIUICHUE MPE3EHTAIUEH;

® T[pU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBaHUNA (PU3MUECKHX TIPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B I'PYMIE B COOTBETCTBUHU C IMOCTABJIEHHBIMU 3aJla4aMH,
CIEIUTh 3a BBINOJHEHHEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATCNBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K koniy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOTo JABMKEeHHUs, nedopMmanus (ynpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTbh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHUs, anb(da-, O6era- U ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOAHOE Ta/ICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesibHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPOXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHHE CBETA, [I0JTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOJE, OHOJOTMYECKOE JICMCTBHE  BHUIMMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHOAKTHUBHOE H3IYYCHHE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTNHUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (pu3nyeckue
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YriioBasg CKOPOCTh, CHJIa TPEHUs, CUja YIOPYrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHHs, BEC Tella, UMITYJIhC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass paboTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONb3YS 3aKOH
COXpAHEHHUSI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHIUIT OTHOCUTENBHOCTH [ anuies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATH (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4M (OMUpPAIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE I PELICHHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLICHUBATh MPABUIBHOCTh MOPSAKAa MPOBEACHHUS HCCIEAOBAHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCHMOCTD
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pa)KeHHsl MpeAMeTa B coOMparouieil JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHI0 NPSAMBIX HM3MEPEHUH, Ompenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEpPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yIiIa MPeIOMIICHHS OT yTJia MaJCHuUs): TUIAHUPOBATh HCCIIE0OBAaHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOTHOIO MaJIeHHs,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYEeCKass CHJIa COOHMparomield JIMH3bI, pPAaJUOAKTUBHBIA  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEHHON MHCTPYKLIMH, BBIUYUCISTH 3HAUEHUE BEIUMYMHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu  paboTre ¢ J1abopaTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), HcCIonb3ys 3HaHUSA O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300pPaKEHUH B TUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpU OOpalleHMH ¢ MpuUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYITHpPYSI TTOMCKOBBIA 3allpoC, HAXOJIUTh IIYTH OIIPEICICHHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 3a/IaHUN HAYYHO--TIONMYJSPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMHU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOM WIJIM UCCIEI0BATENBCKOU AESTENBHOCTH, MPU 3TOM I'PaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 1
FISHIE - HayKa © fipupone https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 2
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO ITIO3HAHUS 2 1 Bubmmorexa LOK
' ya s https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPEraTHLIC COCTOANMA Betliectpa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 Mexanuueckoe OBMKECHHE 3 nommorexa O

https://m.edsoo.ru/7f416194
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bubmuorexa [JOK
2 )41 2
3 HEPIIL, Macca, HAOTHOCTS > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Uroro no pazgeny 22
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJNaMH, JKHIKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 4 bubmuorexa [JOK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 2
>3 eXamrHeckas sHeprit https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 5 brbmiorexa OK
' P - https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIJIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 26
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DIeKTpUYECKHE 3apsiabl. 3apsKEHHbBIE Tesa . 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 7 hgpsj,l:l;l/(r);.egjsci.ru 764181 ce
bu6mmoreka [JOK
2.3 M 6 3
ATAHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4 1
FICKTPOMATHHTHAT HHAYKHMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 5 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 10 3
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHHCCIHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DiieKkTpoMarHuTHoeE NoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJE U bubnmuorexa [JOK
3.1 6 2
AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

bubmuoreka [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHA CBCTa 6 https://m.edsoo.ru/7t41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 htps-//m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 n 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM hittps://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa IOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
33 FlAepHbie peaxiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb
[ToBTOpeHue U 006001IeHUE COAEePKAHUST bubnunoreka [JOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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INOYPOYHOE INIVTAHUPOBAHMUE 110 ®U3UKE B 7 KJIACCE

Homep | Bpewms Tema ypoxa. Jomannee 3agaHue
ypoKa | IPOBEAEHHUS
ITo daxkr
IJIaHy
Pasznes 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPa

1/1 ®u3nka — Hayka o npupojie. SBiaeHus § 1,2,6
npupoibl. PuznyecKue IBICHUS

2/2 ®Pu3nyecKue BEIMYHMHBI U UX U3MEPEHUE § 4,5
Ypok-ucciaenoanue Ne 1 Crp 14 Vop 1
"N3mepeHue TemiepaTrypsl Ipy IOMOIIU Ne 1,2,3,4,5
KUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMneparypol"

3/3 Jladoparopnasi padora Ne 1
«Omnpenesenue nokasarejien
H3MEpPHUTEJIbHOr0 Npudopa»

4/4 Metoael HayuHOro nozHanus. Onucanue §3
(bU3NYECKUX SIBJICHUHN C ITOMOIIBIO MOJIENICH

5/5 Ypok-ucciaenoBanue Ne 2
"ITpoBepka rMmoTe3bl: 1aIbHOCTh NOJIETA
HIapuKa, TyIIEHHOTO0 TOPU30HTAIBHO, TEM
Oosblie, yeM O0Jblie BHICOTA ITycKa'

Pa3nea 2. IlepBoHayajibHble CBeeHHS O CTPOEHHH BellecTBA

1/6 Crpoenue BeniectBa. ONbITHI, §7,8
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE Ctp 30 Ymp 2
BEIlleCTBa Ne 1,2,3,4

2/7 JladopaTopnasi padora Ne 2
«OmnpenesieHne pa3MepoB MaJIbIX TeJI»

3/8 JIBr>KeHre 4acTuIl BENIECTBa § 9,10
Ypok-uccaegopanue Ne 3 Crp 34 Yop 3
«OT1BITHI 110 HAOIIOIEHUIO TEILUIOBOTO Ne 1,23

pacinpCHUA ra30B»




4/9

Al"pel"aTHBIe COCTOAHHA BCUICCTBA

§11

Crp 37 Yop 4
Ne 1,2
5/10 OCOOEHHOCTH arperaTHbIX COCTOSTHUI § 12,13
BO/IbI. Crp 42 Yup 5
O6o06mmenue no pasaeny «lleponavanbupie | No 1
CBEJICHHSI O CTPOCHHH BELIECTBA
Pasznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl
1/11 Mexanunueckoe aeuxeHue. Papnomepnoe u | § 14,15
HEPaBHOMEPHOE JIBM)KEHUE Ctp 46 Ymip 6
Ne 1,2,3,4,5,6
2/12 Cxkopoctb. Enununel ckopoctu § 16
Crp 55 Yop 7
Ne 1,2,3,4,5,6,7
3/13 Pacuer nyTu U BpeMEHH JIBUKEHUS §17
Ctp 59 Ymp 8
Ne 1,2,3,4,5,6
4/14 WNuepuns. Macca — Mepa uaeptHoctu ten. | § 19,20,21,22
Crtp 66 Ymp 10
Ne 1,2
Crp 71 Ymp 11
Ne 1,2.3.4,5
5/15 JlabopaTopnasi paGora Ne 3
«M3mepenne macchl Teaa»
6/16 JlabopaTopnasi padora Ne 4
«M3mepenne o0beMa TBEpAOIo Teaa»
7/17 [TImoTHOCTH BemecTBa. PacueT macchl u §23
o0bemMa Tena 1o ero IIOTHOCTH Ctp 79 Ymp 12
Ne 1,2,3,4,5,6,7
8/18 JlaGopaTopnas pa6ora Ne 5

«OmnpenesieHne NJI0THOCTH TBEPIOTo
TeJIay




9/19 Pentenue 3anau mo treme "IlimoTHOCTH § 24
BelecTna” Crtp 83 VYmp 13
Ne 1,2,.3,4,5,6
10/20 Cuna xak xapakTepucTHKa B3aumoaencraus | § 25,27
ten. Cuna ynpyroctu. 3akoH ['yka Ctp 86 Ymip 14
Ne 1,2,3,4
Ctp 92 Yop 15
Ne 1,2,3,4
11/21 Jladoparopnasi pabora Ne 6
«M3yyeHne 3aBUCHMOCTH PaCTSKeHUs!
(nedopManum) NPy>KUHBI OT
NPHJI0KEHHOH CHJIbD)
12/22 SIBnenue Tsarotenus. Cuia TSKECTH § 26
13/23 CBsi3b MEX/1y CIION TSXKECTU U MacCou § 28
tena. Bec Tena. Pemenue 3anau o reme Ctp 96 Yp 16
"Cuia TsxecTu" Nel23
14/24 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. § 29
Pu3nyecKue XapaKTepUCTUKU TUIAHET Crp 101 Ynop 17
No 1,2
15/25 W3mepenue cuil. luHaMOMETP. § 30
Jlaboparopnasi pabora Ne 7 Crtp 103 Ymp 18
«I'papynpoBanue NpyKuHbl 1 u3mMepenue | Ne 1,2
CHJI JUHAMOMETPOM»
16/26 Bec tena. HeBecomocTh § 28 Ctp 96-97
Ctp 96 Yp 16
Ne 4,5,6
17/27 CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 § 31
OJIHOM IpsIMOH. PaBHOAENCTBYOIIAs CHII Crp 106 Yop 19
Ne 1,2
18/28 Pemenue 3amay 1o teme § 31
"PaBHonelicTBytOMmas cui" Crp 106 Yop 19
Ne 3.4
19/29 Cuiia Tpenus u e€ Busl. Tpenue B npupozae | § 32,33,34




H TCXHHUKC

Ctp 106 Yp 19
No 1,2

20/30 JladopaTopHas padora 8
«/3yueHune 3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIbKeHHS OT CHJIbI JaBJIEHUS H
XapakKTepa CONPUKACAIIIUXCS
MOBEPXHOCTEI»
21/31 Pemenne 3ama4d mo temam: «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cuiibly, «PaBHOJEHCTBYOMIAS CHID)
22/32 KonTposbnas padora Ne 1 HET
no reMaM: «MexaHn4yecKoe IBHKEHHE,
«Macca, INIOTHOCThY», «Bec Tejay,
«I'padmueckoe uzodpakeHne CUI»,
«Cuibby
Pa3znen 4. /laBjienne TBEPABIX TeJ, JKMAKOCTE U ra3oB
1/33 JHasnenne. CriocoObl yMEHBIIICHUS U § 35
YBEJIUYCHUS TABICHUS Crp 118 Vnp 20
Ne 1,2,3,4,5,6
2/34 JlaBaeHwne raza. 3aBUCUMOCTD JaBICHUS § 36
ra3a ot o0béma, TeMIepaTypbl
3/35 [lepenada naBneHus TBEPIBIMH TEIAMH, § 37
KUAKOCTAMHU U razamu. 3akoH [lackans Crp 125 Vnp 21
No'1,2,3
4/36 JlaBiieHME B )KUJIKOCTH U Tra3e, BBI3BAHHOE § 38
JIEWCTBUEM CHIIBI TSHKECTH
5/37 Pemenune 3amad no Teme «/laBieHue B § 39
JKUJKOCTH U Tasze. 3akoH [Tackams» Crp 131 Ynp 22
Ne 1,2,3
6/38 Coo0mmarommecs: Cocyabl § 40
Crp 136 Yop 23
Ne 1,2,3,4,5
7/39 ['npaBinnyeckuil nmpecc § 45




Ctp 154 Ynp 28
Ne 1,23

8/40 Atmocdepa 3emin ¥ MPUUIUHBI €€ § 41
CYIIECTBOBAHHS
9/41 Bec Bo3ayxa. ATmMocdepHoe naBieHne § 41
Crp 139 Vnp 24
Ne 1,2
10/42 N3mepenue armocheprnoro nasienus. Onpit | § 42
Toppuuennu Ctp 142 Yup 25
Ne 1,23
11/43 bapomerp-anepouna. ArmocdepHoe §43
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX Crtp 147 Yup 26
Ne 1,2,.3,4,5,6
12/44 Manomertpsl. [lopiiHeBOH KUIKOCTHBII § 44
Hacoc Crp 151 Ynp 27
Ne 1,2
13/45 Pemenue 3amay mo Teme " AtmocdepHoe
napjexue"
14/46 JelicTBHE KUJKOCTH U Ta3a Ha § 46
HOrPY’KEHHOE B HUX TEJIO
15/47 Jladoparopnasi pabora Ne 9
«OmnpenesieHue BHITATKUBAIOIIEH CHIIBI,
AEHCTBYIOLIEH HA TeJI0, IOTPYKEHHOE B
KHKOCTH)
16/48 ApxumenoBa cuiia § 47
Crp 161 Ynp 29
Ne1,2,3,4
17/49 Jladoparopnasi pabora Ne 9 HET
no Teme «lccnenoBanne 3aBUCMOCTH Beca
Tena B BOZIE OT 00bEMa MOTPYKEHHOM B
KUJKOCTb YaCTH TEJIa»
18/50 [TnaBanue Ten § 48

Crp 166 Yp 30




Ne 1,2,3,4,5,6,7

19/51 JlabopaTopnasi paGora Ne 10
"KoHcTpyrpoBaHue apeoMeTpa Uiu
KOHCTPYMPOBAHUE JIOJIKU U OTIPEJIEICHUE €€
rpy3onoabéMHoOCTH"
JlabopaTopnasi paGora Ne 10
«BbIsicHeHHe YyCJI0BUI IJIABAHUSA TeJ B
SKHJTKOCTH
20/52 Penrenue 3amaud mo remam: «IlnaBanue § 49
cynoB. Bo3nyxormiaBanuey, «/laBienue Crtp 171 VYop 31
TBEPJIBIX TEJ, KUJKOCTEN U Ta30B» Ne 1,2,3,4,5,6,7
21/53 KontpoabsHasi padora Ne 2
no teMe «JlaBjieHne TBepAbIX TeJl,
JKMJIKOCTEl U ra3oBy»
Pasznea 5. Pabora u MmomHoCTh. JHEPrUs
1/54 Mexanunueckasi pabota § 50
Crp 177 Ynp 32
Ne 1,2,3,4
2/55 MoutHocTs. EQUHUIBI MOIIHOCTH § 51
Crp 181 Ymp 33
Ne 1,234
3/56 Ypok-ucciaenoanme Ne 11 HET
"Pac4y€t MOIIHOCTH, pa3BUBAEMOI1 IpU
MoaBEME IO JecTHUIE"
4/57 ITpocTeie Mmexanu3Mmbl. Peryar. PaBHoBecue § 52,53,54
CHUJI Ha pblyare Crp 187 Vnp 34
No'1,2,3
5/58 Pbruaru B TexHHKE, OBITY U IPUPOJIE. § 55
Jladoparopnas padora Ne 11 Crp 188 Ymp 35
«HccnenoBanmne ycja0BUil paBHOBeCHSA Ne 1,3,4,5
pblyara
6/59 Pemenue 3amau mo reMe «Y CI0BHUS § 56
PaBHOBECHUS pbIUara
7/60 Koaddutment noneznoro neiicTBus § 57,58




MeXaHU3Ma.
JlabopaTopnasi paGora Ne 12
«H3mepenne KII/I HakioHHOM
IIOCKOCTH

Ctp 194 Yp 36
Ne 1,2,3

8/61 Pemenue 3agau mo teme "Pabora, § 55
MotHocTb, KITI" Crtp 196 Ynp 37
Ne 1,23
9/62 Mexanuueckas sHeprusi. Kunernueckas u § 59
MOTEHIIaTbHAsL SHEPTUSI Ctp 201 Yop 38
Ne 1,2,3,5,6,7
10/63 3aKOH COXpaHEHUsl MeXaHU4ecKoil sHeprun | § 60
Crtp 205 Yup 39
Ne 1,2
11/64 Ypok-3kcnepument Ne 13
1o TemMe "DKCIepUMEHTaIbHOE
OIpeziesIeHNe U3MEHEHUS! KUHETHYECKON U
MOTEHIIMAIbHON YHEPTHH MPU CKAThIBAHUU
TeJa M0 HAKJIOHHOW MJIOCKOCTH"
12/65 KonTpoJubnas pa6ora Ne 3
no reme «Pab6ora u MOIIHOCTb. JHEPrus»
INOBTOPEHUE
1/66 PesepsHblit ypok. Pabota ¢ Tekctamu 1o
TeMe "MexaHndeckoe JIBIKeHHe"
2/67 PesepsHblit ypok. Pabota ¢ Tekctamu 1o
teMe "JlaBneHue TBEPABIX Tell, KUIKOCTEN
1 ra3oB"
3/68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o

teme "Pabora. MomHocts. Jueprus”
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Howmep | Bpemst Tema ypoka. [Ipumenenune L{OP. JlomalHee 3ananue
ypoOKa | IPOBEJIECHUs
1aH ‘ (dakt
Pa3gen 1. TersioBble IBJICHUS
1/1 OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO- §1
KMHETHUYECKOW TEOPUU U UX OIBITHBIE
IOATBEpKIeHus. Macca u pa3mep aTOMOB U
MOJICKYJI
2/2 Mopenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO §2
cocTosiHu# BewecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHUE CBONCTB
TBEPJIOTO, )KUJKOTO U Ia3000pa3HOro
COCTOSIHMI BEILlECTBA HA OCHOBE MOJIOKEHUM
MOJICKYJISIPHO-KMHETUYECKOM TeOpHH
3/3 CmaunBanue u kanwuisipHocTs. [loBepxnoctroe | § 3 Ctp 13
HATSKEHUE Yop 1
Ne 1,234
4/4 TeruioBoe paciiupeHue u cxxaTue §4Crp 13
5/5 Temnepatypa. CBsi3b TEMIIEPATYPHI CO §4Crp 18
CKOPOCTBIO TETNIOBOI'O IBUKEHHS YaCTHL] VYp 2
Ne 1,2
6/6 Buytpennss sHeprus. CriocoObl H3MEHEHUS § 5,6 Ctp 24
BHYTpPEHHEH 3HEpruu Ymp 3
Ne 1,2
Crp 26
Yop 4
Ne 1,234
7/7 Buasl Tenonepenaun § 7,8,9 Ctp 31
Yop 5
Ne 1,23

Ctp 35




Ymp 6

Ne 1,2,3,4
Crp 37-38
Yop 7
Ne 1,2.3.4,5
8/8 Bune! teronepenaun § 7,8,9 Ctp 31
Yop 5
Ne 1,23
Crp 35
Yip 6
Ne 1,2,3,4
Crp 37-38
Yup 7
No 1,2,3.4,5
9/9 Ypoxk-kondepenuust Ne 1
"IIpakTHUECKOE UCTOIb30BAaHUE TETJIOBBIX
CBOMCTB BEILIECTB U MAaTEPHAIIOB B IIEJIAX
sHeprocoepereHus"
10/10 KonuuectBo Temnotel. Y aenbHas TeroemMkocts | § 10,11 Ctp 43-44
VYop 8
No 1,2,3,4,5,6
11/11 Pacuer konuyecTBa TEIIOTEI, HEOOXOIUMOTO § 12 Ctp 47-48
JUTsl HAarpeBaHUsl TeJla ¥ BBIICIIIEMOT0 UM TIPHU Yp 9
OXJIXKICHUHU Ne 1,234
12/12 VYpaBHenue terioBoro 6ananca. Terooomen u | § 12 Ctp 47-48
TEIJIOBOE paBHOBECHE Yop 9
JlabopaTopnas padora Ne 1 Ne 5,6
«H3y4yeHune yCcTpoiicTBa KaJIOpUMeTpa»
13/13 JlabopaTopnasi padora Ne 2
"HccaenoBanne siBJIeHUA TeNJ1000MeHA NPH
CMeIIMBAHUM XOJIO[HON U ropsiueii BoabI"
14/14 JlabGoparopHas padora Ne 3

"OnpenesieHue yaeabHON TeNJI0eMKOCTH




BemecTna'

15/15 OHeprus Tomausa. Y ienbHas temora cropanusa | § 13 Crp 50-51
Yop 10
Ne 1,2,3,4,5
16/16 3aKOH COXpaHEHHMS U NIPEBPAICHUS YHEPTUH B § 14 Ctp 54
TEIJIOBBIX IIpoLIEcCax Yop 11
Ne 1234
17/17 [InaBnenue u orBepaeBanue kpuctawmyeckux | § 15,16,17 Ctp 56-
Ten. Y aenbHas TEIUIOTa IUIaBJICHUA 57
Yop 12
Ne 1,2,3,4,5
Ctp 59
VYup 13
Ne 1,23
Ctp 64 Yrp 14 Ne
1,2,3,4,5,6
18/18 JlabopaTopHasi padora Ne 4 HET
"OnpenesieHue yaeabHOH TEMJI0THI
IJIaBJIeHHd Jbaa"
19/19 [TapooOpazoBanue u konaeHcauus. Ucnapenne | § 18,19 Ctp 69
Yop 15
Ne 1,23
Crp 71 Yop 16 Ne
1,2,3,4
20/20 BiaxxHocTh BO31yXA. § 20
21/21 Pemenue 3agad Ha onpeneneHre BIaXKHOCTH § 20 Ctp 78
BO3JyXa Yop 17
Jladoparopnasi padora Ne § Ne 1,2,3,4,5,6,7

"OnpenesieHue OTHOCUTEILHOM BJIAXKHOCTH
Bo3ayxa'




22/22

Kunenue. Y nenbHas Temniaora napooOpa3oBaHus
U KOHJIEHCALlMU. 3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUS OT aTMOC(HEPHOro JaBJIEHUS

§ 21,22 Crp 81-82
VYop 18

Ne 1,2,3.4,5

Crp 86 Ymp 19 Ne
1,2,3,4

23/23 [TpuHIUTIBL paOOTHI TETJIOBBIX ABUTATEIICH. § 23,24,25 Ctp 89
[TapoBas TypOuHa. JIBurarenb BHyTPEHHETO Yup 20
CrOpaHus No 1,2
24/24 KIIJI TenmoBoro aurarens. TemnaoBeie § 26 Ctp 97
JBATATENIN U 3aIIUTa OKPYKAKOLIEH CpeIbl VYup 21
Ne 1,23
25/25 [ToaroroBka Kk KOHTPOJBHOU paboTeE 1O TEME
"TensnoBble sABneHMs. Fi3MeHeHHe arperaTHbIX
COCTOsIHU BemecTBa"
26/26 KourpoabsHnas padora Ne 1
no teme ""TenuioBbie siBeHusi. U3menenne
arperaTHbIX COCTOsIHUI BelecTBa'
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
1/27 Onexrpuszanus Tei. J[Ba pona dIeKTpUUECKUX § 27,28 Ctp 102
3apA10B. [IpOBOJTHUKY U TUAIEKTPUKH Ymp 22
Ne 1,2
2/28 Ypoxk-ucciaegopanue Ne 6
"OnexTpu3anus Tesl UHAYKLIUEH U pu
CONPUKOCHOBEHUH"
3/29 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH §29 Crp 110
Kynona VYop 23
Ne 1,23
4/30 OnexTpuueckoe nojie. HanpskeHHOCTD § 29
anekTpuyeckoro noss. [IpuHumn cynepno3unuu
IEKTPUYECKUX NTOJIEN
5/31 Hocurenu snekrpryueckux 3apsioB. § 30,31 Ctp 115
OnemeHTapHbli 3apsaa. CTpoeHHe aToma VYop 24
Ne 1,2,3,4,5,6
6/32 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia §32Ctp 119




Ymp 25

Ne 1,2,3,4,5
7/33 Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB § 33 Crp 122-123
BJIEKTPUYECKUX 3apsi0B Ymp 26
Ne 1,23
8/34 DNEeKTPUYECKUI TOK, YCIIOBHS €T0 § 34 Ctp 128
cyliecTBoBaHuA. ICTOUHUKHU 3JIEKTPUYECKOTO Yp 27
TOKa Ne1,2,3,4
9/35 JleficTBUA AIEKTPUYECKOrO TOKA § 37
10/36 Ypoxk-uccienoBanue Ne 7
"JleificTBHE IMEKTPUUYECKOTO MO Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"
11/37 DNeKTpUYECKU TOK B METaJUIAX, KUAKocTsIX 1 | § 36 Crp 132-133
raszax Yup 29
Ne 1,23
12/38 DnexTpuueckas Henb U €€ COCTaBHbIE YaCTU § 35 Cp 130
Ymp 28
Nel,23
13/39 Cuna Toka. § 38 Crp 142-143
VYmp 23
Ne 1,2,3,4,5,6
14/40 JlabopaTopnasi padora Ne 8
"U3mepeHue U peryJiupoBaHue CHJIbI TOKa'"
15/41 OnexTpuueckoe HanpsbkeHue. Bonbtmerp. § 39 Ctp 146
Vip 31
Ne 1,2,3,4,5
16/42 JlabGoparopHnasi padora Ne 9
"H3mepeHne U peryJiupoBaHue
HanpsikeHus"
17/43 CornpoTuBiieHHE MPOBOJHUKA. 3aBUCUMOCTh § 40 Ctp 151
CHJIBI TOKA OT HalpsbKeHus. 3akoH OMa auis Yop 32




y4acCTKa OcIin

Ne 1,2,3,4,5

18/44 VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA. § 41,43 Ctp 155
Ymp 33
Ne 1,2,3,4,5,6,7
Ctp 160 Yrp 35
19/45 JlabopaTopHasi paGora Ne 10 HET
"3aBHCUMOCTD JTEKTPUYECKOT0
CONPOTHBJIEHUS MPOBOHUKA OT €r0 JUIMHbI,
IUIOIA/IM MONEPEeYHOro ceYeHus u
MaTepuaJa'
20/46 JlabopaTopHas padora Ne 11 § 42 Crp 158-159
"UccaenoBaHue 3aBUCUMOCTH CHJIbI TOKA, VYmp 34
HAYLIEero yepe3 pe3ucTop, or conporuBiaenus | Ne 1,2.3.4,5,6
pe3ncTOpa M HANpsiKeHUs Ha pe3ucrope'
21/47 [TocnenoBarenbHOE U apaJUIEIBHOE § 44,45 Ctp 164
COCJIMHEHHUS TIPOBOJHUKOB Ymp 36
Ne 1,23
Ctp 168 Yrp 37 Neo
1,2,3,4,5
22/48 JlabopaTopHasi paGora Ne 12 HET
"IIpoBepka nNpaBuJIa C10KeHUSI HANPSKEHUH
MPH MOCJIe10BATEILHOM COeIHHEHNH IBYX
pe3ucropoB'
23/49 JlaGopaTopHas padora Ne 13
"IIpoBepka nmpaBuJia VIl CHJIbI TOKA NPH
napajjiejbHOM COeIMHEHUHU pe3ucTopoB'
24/50 Pemenue 3anau Ha npumeHenue 3akona Oma
JUISL Pa3IMYHOTO COETMHEHUs] IPOBOTHUKOB
25/51 PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. § 46,47 Ctp 171-172
3axoH /xoynsa-JleHna VYop 38
Ne 1,2,3,4,5,6
Ctp 173-174
Yrp 39 Ne 1,2,3,4
26/52 JlaGopaTopHas padora Ne 14




"Onpenesienue padoTbl U MOIHOCTH
3JIEKTPUY€CKOro Toka'"

27/53 DNEeKTPpUYECKHE MMM U MTOTPEOUTENN § 48,49 Ctp 178
AJIEKTPUUECKON IHEpTruu B ObITy. KopoTkoe Yup 40
3aMbIKaHHUE Ne 1,2,3,4

Crp 181 Vop 41 Ne
1,2,3.4

28/54 [TonroroBka K KOHTPOJIBHON pPabOTE MO TeMe
"DneKkTpuuecKue 3apsabl. 3apsyKEHHbBIC Tella U
ux B3aumonencTsus. IlocTosHHbBIN
AJIEKTPUYECKUM TOK"

29/55 KontpoabHnas padora Ne 2
1o Teme '""JJIeKTpUYecKHe 3apsiabl.
3apsiKeHHbIE TeJIa U UX B3aNMo/elicTBHS.

IlocTOAHHBIN YJIeKTPUYECKHUI TOK"

30/56 [locTosiHHBIE MArHUTHI, UX B3aUMOJEUCTBHE § 50 Ctp 185
Ypoxk-ucciaenoanue Ne 15 Ymp 42
"N3yuyeHue nosiell 1OCTOSSHHBIX MarHuToB"

31/57 MarnutHoe noje. MarautHoe noJie 3eMJIH U § 51,54
€ro 3Ha4eHHe Ui KU3HU Ha 3emiie Crp 199 Vop 45 Ne

1,2,3

32/58 OmnbIT OpcTena. MarHuTHoe 1moje § 52,53 Ctp 192
NEKTPUYECKOTO TOKAa. MarHuTHoe nosue VYop 43
KaTyLIKH ¢ TOKOM. [[pumenenune Ne 1,2,3
JJIEKTPOMAarHUTOB B TEXHUKE. Crp 196 Vrp 44 Ne

1,2

33/59 JleiicTBre MarHUTHOT'O TOJISl HA POBOHUK C § 55 Ctp 203
TOKOM VYmp 46
JlaGoparopHnasi padora Ne 16 Ne 1,2,3.4,5

"N3y4yeHue AeicTBUSI MArHUTHOTO IT0JIS Ha
ITPOBOJIHUK C TOKOM"
34/60 WNHayknys MarHUTHOTO 1oJisi. MarHUTHBIN § 56,58 Ctp 207

ITIOTOK

Yup 47




Nel,2

35/61

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.
Hcnonb3oBanue 351eKTpoaBUraTenci B
TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGoparopunasi padora Ne 17
"KoHCcTpyupoBaHHe U U3y4eHUE paObOTHI
AJIEKTPOJIBUTATEIS "

§ 57

36/62

OnpiTel Dapanes. 3aKOH AEKTPOMarHUTHOM
unaykiuu. [Ipasuio Jlenna
JlabGopaTopHnas padora Ne 10

«M3yyenue sIBJIeHHSA FJIEKTPOMATHUTHOMI
HHITYKITHID)

§ 59,60 Ctp 215
Ymp 48

No 1,2

Crtp 218-219 Yp 49
No 1,2

37/63

Onexrporenepatop. CriocoObl MOTydeHHs
AICKTPUYECKOI SPHEPTUU. DIEKTPOCTAHIINH HA
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU

§ 61,62 Ctp 146
Vip 31
Ne 1,2,3,4,5

38/64

[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
"DJIeKTpUYECKUE U MATHUTHBIEC SIBJIICHUS"

39/65

KonTtpouabnas paéora Ne 3
1o TemMe "DJIEeKTPUUECKUE U MarHUTHbBIE
SABJICHUS"

IHOBTOPEHME (3 v)

1/66

PezepHblit ypok. PaGota ¢ TekcTamu 1o teme
"TenuioBble sBieHUs"

2/67

PezepHblil ypok. PaGota ¢ Tekctamu 1o teme
"[locTOSIHHBIN 1eKTpUYECKUM TOK"

3/68

PezepHblil ypok. PaGota ¢ Tekctamu 1o teme
"MarnuTHbI€ SIBJICHUS"
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Howmep | Bpems Tema ypoxa. IIpumenenue LHOP. Jomamnee 3aganue
ypoOKa | NpOBEAECHUS
TJ1aH ‘ ¢bakr
Pa3zjnen 1. Mexanuveckne siBJeHUSA

I. Mexanuyeckoe aBUxeHue. MarepuanpHas
TOYKa

2. Cucrema orcuera. OTHOCUTENIBHOCTh
MEXaHUYECKOTO JIBUXKEHUS

3. PaBHOMepHOE NMPAMOJIMHEITHOE ABUKEHUE

4. HepaBHomepHOE NPSAMOIMHEMHOE IBUKEHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh

5. [IpsAMosnHENHOE PAaBHOYCKOPEHHOE
JIBOKEHUE. Y CKOPEHUE

6. CKopocCTh MPSAMOIMHENHOTO
pPaBHOYCKOpEHHOTO ABIKeHHs. [ padux
CKOPOCTH

7. JladopaTopnas padora Ne 1
"OnpeneneHne yCKOpeHus Tesa npu
PaBHOYCKOPEHHOM JIB)KEHUHU 10 HAKJIOHHOM
IIJIOCKOCTH"

8. CBobosiHoe najenue tei. Oneitel [anunes

9. PaBHOMeEpHOE IBUKEHUE IO OKPYKHOCTH.
[Tepuon u yactora obpamenus. Jluneinas u
YIJI0Basi CKOPOCTH

10. I{eHTpOCTpEMUTENBHOE YCKOPEHUE

11. IlepBbiit 3akoH HproToHa. BexTop cuitbl

12. Bropoii 3akon HerotoHna. PaBHOA€lCTBYIOIIAS
cuiia

13. Tpernii 3akoH Herorona. Cynepriozunus cui

14. Pemenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB
Hprotona

15. Cwiia ynpyroctu. 3akoH ['yka

16. Pemenune 3ana4 no teme «Cuna ynpyroctu»

17. JlabopaTopnasi paGora Ne 2
«OnpeneneHne )KeCTKOCTH NPYKUHBD)

18. Cuna TpeHus

19. Pemenue 3amad no reme «Cusa TpeHUS

20. JlabopaTopnasi paGora Ne 3
"Onpenenenne KkodpHUIHEHTA TPEHUS
CKOJIbKeHUs"

21. Pemenne 3amau mo Teme "3axkoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpeHus”

22. Cuta TKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHUS

23. Ypoxk-koHpepenuust Ne 4

"JIBU>KEHHE TN BOKPYT I'PaBUTALMOHHOIO
nentpa (Conneunas cucrema). ["amaktuku"




24.

Pemtenue 3amau mo teme "Cuita TSOKECTH U
3aKOH BCEMUPHOIO TATOTCHUS"

25. IIepBas kocmuueckas CkopocTs. HeBecomocTs
U TIEPErpy3Ku

26. PaBHOBecue marepuabHON TOUKHU.
AoGcomoTHO TBEpIOE Tesio. PaBHOBecHe
TBEPOTO TeJIa C 3aKPEIUIEHHON OCBIO
BpallleHUs

27. MowmenT cuibl. LleHTp TsxecTn

28. Pemenue 3anay no teme "MOMEHT CHIIBL.
entp TsxecTn"

20. [ToaroToBka K KOHTPOJILHOU PabOTE MO TEMe
"MexaHnueckoe IBHKeHue. B3anmMoaelicTeue
Ten"

30. KonTpoabnas padora Ne 1
1o Teme "MexaHn4yeckoe JBUKEHUE.
BsaumopeiictBue Ten"

31. Nmnynee Tena. Umnynsc cuiibl. 3aKoH
COXPaHEHHUS UMITyJIbCa. YIIPYroe U HeyIpyroe
B3aMMOJICHICTBHE

32. Pemenue 3agad nmo reme "3akoH COXpaHEHUS
uMmIyibca'

33. Ypoxk-kondepenuust Ne 5
"PeakTHBHOE ABM)KEHUE B IPUPOJIE U TEXHUKE"

34. Mexannueckas paboTa U MOIIIHOCTb

35. PaboTa cuibl TSKECTH, CUIIBI YIPYTOCTH U
CHWJIBI TPEHUS

36. JlabopaTopnasi paGora Ne 6
«Ornpenenenue paboOThl CUIIbI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAIILHON TOBEPXHOCTH

37. CBs3b sHepruu u paboTsl. [loTeHnnanbHas
SHEprus

38. Kunernueckas sneprus. Teopema o
KMHETUYECKON SJHEPrUU

39. 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40. JlabGoparopuas padora Ne 7
«M3yueHue 3aKkoHa COXpaHEHUS] SHEPTUN»

Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJHBI

41. KonedarensHOE IBUKEHNUE U €TO
XapaKTEPUCTUKU

42. 3aTyxatomue kojiebanus. BeiHyX/1eHHBIS
Kosnebanus. PezoHanc

43. MareMaTH4ecKuil ¥ Npy>KUHHBIM MASITHUKH

44. Ypoxk-ucciaegopanune Ne 8
«3aBUCUMOCTh NIEpHUOAa KoJeOaHuu ot
KECTKOCTH IIPYKMHBI U MACCHI IPy3a»

45. [IpeBpatienue s3HEprun MpU MEXAHMYECKHUX

KOJIEOAHUAX




46.

JlabopaTopnasi padora Ne 9
«OnpeneneHue 4acToThl U Nepuojia KojaeOaHui
MPYKUHHOTO MasiTHUKA»

47.

JlabGoparopHasi padora Ne 10

«IIpoBepka HE3aBUCUMOCTH MEpHOJIa
Koje0aHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

48.

Mexaunueckue BoaHEL. CBONMCTBA
MexaHu4yeckux BoJH. [IpononbHbie u
TIOTNIEPEYHBIE BOJIHBI

49.

Ypoxk-kondepenuns Ne 11
"MexaHU4YeCKHE BOJHBI B TBEPIOM TEIIE.
CeiicMuYecKr€ BOJIHbBI"

50.

3Byk. PacnipocTpanenue u oTpaxkxeHHue 3ByKa

51.

Ypok-ucciaenoBanue Ne 12
"HaGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

52.

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53.

Ypok-kongepenuus Ne 13
"V1pTpa3ByK U MH(pa3BYyK B IPUPOJIE U
TeXHUKe"

54.

[ToarotoBka Kk KOHTPOJIBHOU paboTe MO TeMe
"3akoHbI cOXpaHeHUs1. MexaHndeckue
KoJ1e0aHns ¥ BOJIHEI"

55.

KonTtpoabnas pa6ora Ne 2
1o Teme "3aKoHbI COXpaHeHUsl. MexaHnueckue
Koyie0aHusA M BOJTHBI"

Pasznen 3. 3J'IeKTp0MaFHHTHOC MOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

56.

3HeKTp0MaFHI/ITHOG ITOJIC. 9HeKTp0MaFHI/ITHHe
BOJIHbI

57.

CBoiicTBa QJICKTPOMAT'HUTHBIX BOJIH

58.

Ypok-kongepenuus Ne 14

"[lIxaa 3J1eKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHne 2J1€KTPOMAarHUTHBIX BOJIH JJISt
COTOBOM cBsI31"

59.

Ypoxk-uccienosanue Ne 15
"N3y4yeHne CBONCTB dNIEKTPOMATHUTHBIX BOJH
C TIOMOIIBI0 MOOMIILHOTO Tenedona"

60.

Pemenue 3aia4 Ha ONpPCACIICHUC YaCTOThI U
JJINHBI BJ'IGKTPOMaFHI/ITHOI\/II BOJIHBI

61.

DnekTpoMaruuTHas nmpupoja ceera. CKOpocTb
cBeta. BorHOBBIE CBOMCTBA cBETA

Pa3gen 4. CBeToBbI€E ABJICHUA

62.

Hcrounuku ceera. I[IpsmonuneitHoe
pacnpoctpaHenue cBera. 3arMenus: CoJiHIa 1
JlyHb1




63.

3aKoH oTpakeHHs cBeTa. 3epkajna. Pemenue
3a7a4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS
cBeTa

64. [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
CBETa

65. [TonHOE BHYTpEHHEE OTPAKEHHUE CBETA.
Hcnonp30BaHne MOJIHOTO BHYTPEHHETO
OTPaXKEHUs B ONTHYECKHUX CBETOBOJAX

66. JlabGoparopHasi padora Ne 16
"UccnenoBanue 3aBUCUMOCTH YTJia
MIPEJIOMJICHHUSI CBETOBOTO Jy4a OT yIJia
aJIeHUs Ha rpaHuIle "BO3ayX-cTeki10""

67. Ypoxk-kondepenuus Ne 17
"Ucnonp30BaHue MOTHOTO BHYTPEHHETO
OTPaKEHHUS: CBETOBO/IbI, ONTHKOBOJIOKOHHAs
CBSI3b"

68. JIunzel. OnTHyeckas cusa JIMH3BI

69. [locTpoenne n300paxeHuil B IMH3aX

70. JlaGopaTopnas padora Ne 18
"Onpenenenue GOKYCHOTO pacCTOSHUS U
ONITUYECKOM CHIIBI COOMparomei JTHH3bI"

71. Ypoxk-kondepernuust Ne 19
"OnTuyeckue JTMH30BbIe MPUOOPH"

72. ['1a3 xak onruueckas cucrema. 3peHue

73. Ypoxk-kondepenuusi Ne 20
"leextnl 3penus. Kak coxpanuth 3peHue”

74. Paznoxxenue 6enoro csera B cnektp. ONbIThI
Herorona. CnoskeHue CreKTpaabHbIX 1IBETOB.
Jucnepcus ceera

75. JlabopaTopnasi padora Ne 21
"OMBITHI MO Pa3I0KEHUIO OEJIOrO CBETA B
CHEKTP U BOCHPUATHUIO LIBETA IPEAMETOB MPHU
1X HaOJIIOCHUH Yepe3 IBETOBbIE (PUIIbTPHI"

76. Ypok-nnpakTukym Ne 22
"BosHOBBIE CBOMCTBA CBETA: TUCIIEPCHS,
unTepdepenims u nudpaxus'”

Paznen S. KBaHnTtoBble siBJIeHUA

77. OmnsiTel Pe3epdopaa u mianerapHas Moienb
aToMa

78. IToctynatel bopa. Moneins aroma bopa

79. Hcnyckanue U MOTJIOLEHUE CBETa aTOMOM.
KBanThb1. JInHEHUaThIe CIIEKTPHI

80. Ypok-nnpaktukym Ne 23
"Habutoienne cnekTpoB ucnyckanus"

81. PagnoakTUBHOCTE U €€ BUOBI

82. Crpoenue atomHoro syapa. HyknoHHas mojens

83. PanuoaktuBHbIe npeBpanieHus. Mzoronsl

&4. Pemenue 3agad mo treMe: "PaguoakTHBHBIE

IIpeBpalieHus "




85. [lepuon nmonypacnana

86. Ypok-kondepenuust Ne 24
"PannoakTuUBHBIE U3TyYEHUS B IPUPOJIE,
MEIHIINHE, TeXHUKE"

87. SnepHsble peakiu. 3aKOHbI COXPAHEHUS
3apsI0OBOIO U MAaCCOBOT'O YHCET

88. DHeprus CBsI3U aTOMHBIX sjiep. CBsA3b MacChl U
SHEPIUU

89. Pemenue 3agau no reme "Snepueie peakuu'

90. Peakunu cunrtesa u nenenus saep. Mctounuku
sHeprun CoJIHIIA U 3BE3]T

91. Ypok-kondepenuuss Ne 25

"SnepHas sHepreruka. Jlelicreus
PaaOaKTHBHBIX U3TY4YCHHI Ha KHUBbIC
OpraHu3msl"

92. [ToaroroBka Kk KOHTPOJIBHOM paboTE MO TeEMe
"DJIeKTPOMarHuTHOE TIOJIE.
DneKTpoMarHuTHeIie BoJHbI. KBaHTOBBIE
sIBJICHUS "

93. KonTpoabHnasi padora Ne 3

1o TemMe "DIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHeIe BoJHbI. KBaHTOBBIE
sIBJICHUS "

Pa3nes 6. IloBTopuTe1bHO-0000 1AM MOAYJIb

94. [ToBTOpenue, 060061IIeHNE.
JlabopaTopHbie padoTnl Ne 26
1o Kypcy "Bzanmoneiicteue Ten"

95. [ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX U KaYECTBEHHBIX 3314 110 TeMe
"TennoBbie MPOIECCHI"

96. [ToBTOpenue, 06o6meHue. Pemenue
pacYeTHBIX U KaYECTBEHHBIX 33]1a4 110 TeMe
"KIIJI, TerioBbIX aBurarencii'”

97. [ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 10 TeMe
"KIIJI anekTpoycTaHOBOK"

98. [ToBTOpenue, 060061IIeHNE.
JlaGopaTopHbie pa6oThl Ne 27
1o Kypcy "CBeroBsle siBieHus"

99. [ToBTOpenue, o6o0menne. Pabora ¢ Tekcramu
110 TeMe "3aKOHBI COXpaHEHMsI B MEXaHUKe"

100. [ToBTOpenue, o6o0menne. Pabora ¢ Tekcramu
o teMe "Konebanus u BoHBI"

101, [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu
110 TeMe "CBETOBBIC SIBICHUS"

102, [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu

o Teme "KBanToBas u simepHas ¢puzuka'




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

o ®dusmka, 7 xnace/ U.M. Ilepoimikun, AWM. BaHOB.,AKITMOHEPHOE OOIIECTBO
«M3natennctBO «IIpocsemienuey» 2024

o ®usuka, 8 kmacc/ U.M. Ilepsimikun, A.M. UBaHOB., AKIIHOHEPHOE OOIIECTBO
«M3narenbcTBO «lIpocsemenne» 2024

o ®dusmka, 9 xnace/ U.M. Ilepoimkun, A.W. UBaHOB.,AKITMOHEPHOE OOIIECTBO
«M3nmarenscTBO «lIpocBemenune»

e Temarudeckue KOHTPOJBHBIE U CAMOCTOSATEIbHBIC pabOTHI 10 pusuke 7-9 kinace /
O.U.I'pomreBa. — M.: M3natenbcTBo «OK3ameny, 2012 r.

e 3amanus obpazoBatenbHOrO noptana Pemry OI'D

e (COOpHHUK 3aJJaHUl U CAMOCTOSITCIIBHBIX padoT « dusnka 7-9», JI.A. Kupuk,
0.1 uk- M.: Wnekca 2012r

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. Temarndeckue KOHTPOJBHBIE U CAMOCTOSTENIbHBIE pabOTHI IO (usnke 7-9 knacc /
O.NU.I'pomreBa. — M.: M3gatenbctBO «Ok3ameny, 2012 r.
2. 3apnanus obpazoBarenbHoro nopraia Pemry OI'D

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

Anumanuu ¢pusndeckux oobexToB. http://physics.nad.ru/

XKusas ¢usuka: oOyyatonias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku pusuku ¢ ucrnonp3oBanrem Mureprera. http://www.phizinter.chat.ru/
®usuka.ru. http:// www.fizika.ru/

®duznka: KouieKus onbIToB. http://experiment.edu.ru/

®du3nka: AIMEKTPOHHAS KOJUICKITUS OIBITOB.
http://www.school.edu.ru/projects/physicexp
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