


INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC OO0, a Ttakxke ¢ y4eToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeamera « Ouznkay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOU TIPaMOTHOCTH OOYYaroIIMXCS W OpraHu3alui0 HM3y4yeHHs (U3UKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHHs, a  TakXKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4eOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHusl.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
oOydeHnus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEN 00yYarOIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MTOMOIIU YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.
®dusnka ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (PH3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonoruel, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUsI JOCTOBEPHBIX 3HAHUI O MUpE.
Opna U3 rNIaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmiero odpazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0y4aromuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:
® HAay4HO OOBSCHSTH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAHHBIE W KCIOJNb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJIyYEHUS BEIBOJIOB.
[lenn usyueHus (U3MKUM HAa ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs OIpENEeHbl B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yroLIMX OCHOBHbIE 00111€00pa30BaTEeNbHbIE IPOrPaMMBL,
yTBep)kAEHHON pemenneM Komnernn MunncrepctBa npocsemenus Poccuiickont denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeToJA€ TMO3HaHUA U (opMupoBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHUE NPEICTABICHUNA O poiH (PU3MKHU AJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTU;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyayuieid mnpodeccuoHaTbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY O0OYUEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTxeHne 3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOLINX 3a1a4:

e nmnpuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, JIEKTPUICCKIX, MAaTHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHEe YMEHUN ONUCBIBATH M  OOBSACHATH (PUINYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad C MCIOIb30BAaHHEM
bu3HYECKUX MOJEIEH, TBOPUYECKHUX U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHEC YMEHUN HAOMIOJATh MPHUPOJHBIC SIBICHUS W  BBINOJHATH  OIIBITHI,
nabopaTtopHble pabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIENIOBAaHUS C HCIOJIb30BAHUEM
HU3MEPUTEIIbHBIX TPHOOPOB;

e OcBOeHHE MPHUEMOB PabOTHI ¢ HMH(pOpMaruei (GU3MUECKOro CoAep>KaHUs, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3HKH, aHau3 U KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu IpodheCCUOHATBLHON JAESITeIbHOCTH, CBI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKON HAYKU.

Ha w3yuenue ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (pu3nke nepeyeHsb J1adbopaTOPHbIX pabOT U OIBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4YHUTeNlb JejaeT BbIOOp MpoBelneHHs Ja00paTOpHBIX PabOT U
OTIBITOB C YYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEN 00YYaroInXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJJaHUH, Mpe/IaraeMbIX B paMKax OCHOBHOT'O T'OCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJEP)KAHUE OBYYEHUA

7 KUIIACC

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

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usndeckux BenuunH. Dusnyeckue MNPHOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHILI.

Kak ¢usuka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT NMPHPONy. EcTecTBEHHO-HAy4YHBIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUNOTE3, OObACHEHHE HalmromaeMoro sBieHus. Omnucanue
(bu3n4ecKuX ABJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, HIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpPa MPSAMBIX U3MEPEHHI aHAJIOTOBBIM M IH(PPOBBHIM

puoOpOM.

Jlabopamopuwvie padbomut u onvimol.

OnpezeneHue LEeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOI0 pubopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Omnpenenenue pasMepoB MajbIX TEN.
N3mepenue Temmneparypbl IpU IIOMOLIM YKUAKOCTHOTO TEPMOMETpa M JaTduKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccneqoBaHUS IO HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYIIEHHOTO0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. [leppoHavyaabHbIe CBEICHUS O CTPOCHHMH BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoi.
bpoyHnoBckoe naBmxenue, auddysus. BzaumopelcTBHEe dYacTHI] BeLIECTBA: NPUTSIKEHUE H
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMSI ~ BEIECTBA: CTPOCHHME TIa30B, JKHUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3auMoCBs3b MeEXIy CBOICTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCcOOEHHOCTH arperaTHbIX COCTOSIHMM
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddysun.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopmnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmbIThI 10 0OHAPYKEHUIO AEUCTBUS CHUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacy€T myTH U BpeMEeHH BUKEHUSI.

SBnenune wmHepuMu. 3aKOH HMHEpUUHU. B3aumoneicTBHE Ten Kak NpUYMHA H3MEHEHMS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. I[lnotHocth BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.
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Cuna kak XxapakTepucThka B3aummojeicTBus Ten. Cuila ympyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec tema. HeBecomocTh. CnokeHue cuil, HaIllpaBJICHHBIX IO
onHOI npsimoil. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepeHne ckopocTu NpSIMOIMHENHOTO ABHXKEHUS.
Habmroienue siBieHUs] UHEPIIUH.
Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
JIaﬁopamopnbte pabomot u onvimol.
1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO ABMXKEHMS (IIApUKa B KHUJAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpyCKa WM INapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TeNa.
OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHHs (nedopMalivu) MpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHUS U yBEIMYEHUS 1aBlieHus. J{aBiieHue raza. 3aBUCHUMOCTh
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEPABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH [lackans. [IneBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KHUAKOCTU OT
ryOunsl.  I'mapocratmueckuit  mapagokc. CooOmaromuecss  cocyabl.  ['mapaBiauyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IyIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TelNo. BrlTankuBaromias (apxuMe0oBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxorniaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo0mraronirecs: CoCy/Ibl.

I'mapaBamyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOTPYKEHHOW dYacTh Tena H

MJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHOU KUKOCTH.

8. VYcioBue 1utaBaHWS TeN: IUTaBaHWUE WM TIOTPY)KEHHE Tell B 3aBHCHMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOM B KHMJIKOCTb
YacTH TeJna.

2. OmnpeneneHue BBITAJIKUBAIOMIEH CHIIBI, JEHCTBYIOLIEH Ha TeJo, MOTPYXKEHHOE B
KHUJKOCTb.
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3. IlpoBepka HE3aBUCUMOCTH BBITAJKHBAIOIICH CHJIBI, JCHCTBYIONIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

4. OnbIThbl, JEMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpeleleHue €&

rpy3010bEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JHEprus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBECHS
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannyeckass dHeprusa. Kunerndeckas W mnoreHuuainbHas 5SHeprus. lIpespaiuenue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B JPYTroi. 3aKOH COXpaHEHUS SHEPIHU B MEXaHHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUM Tejla II0

TOPU30HTAJILHON TIOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Usmepenune KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTUH.
8 KUIACC

Pa3pen 6. TenioBbIe IBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMbITb, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISPHO-KUHETUUECKOU TEOPHH.

Monenu TBEpAOTO, JKUIKOTO U Ta3000pa3HOr0 COCTOSTHUM BellecTBa. Kpucramnnyeckue u
amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TemioBoe
pacuImpeHue u cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABWKEHHUS YacTHILL.
Buytpennsst osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBeplieHre paboThl. Buapl Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYCHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. IlnmaBneHue um OTBepleBaHUE KPUCTATLTUYECKUX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u kKoHjeHcanwus. Mcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner pabotel TemmoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO IBHIKEHUS.

Hab6mronenue nuddysun.

Habmronenue sBJIeHU cMaulBaHUs U KATAJUTSIPHBIX SBJICHHM.

Habmroienue TemnoBoro pacipeHus Ted.

V3MeHeHre naBlieHus Ta3a MNPy H3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
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6. IlpaBuia usmepeHus TeMIepaTypsl.
7. Bunubl Temonepeaayu.
8. OxuaxxaeHue npu COBEPIIICHUU PaOOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOThI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHHE TEMIOEMKOCTEN Pa3IMUHbIX BEIIECTB.
11. Habmronenue KumeHus.
12. HaGnroieHre nocTOsTHCTBA TEMITEpaTyphbl IPHU IJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopnwvie padbomwt u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBiIeHUs BO3lyXa B OaJUIOHE IINPUIA.
OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HabnroneHue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TeIUloneperadu U

paboThl BHEIIHUX CHIL

8. MHccnenoBanue siBIEHHUS TETNIOOOMEHA PU CMEIIMBAHUY XOJIOHOW M TOPSTUEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeThiM METATIMYECKUM LIUJIMHAPOM.

10. Ompenenenuie yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHS.

12. OnpeneneHrie OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI ITABICHUS JIbIA.

Pa3nes 7. DiiekTpHYecKue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poja aleKTpUUYECKUX 3apsaoB. BizaumopeilicTBue 3apsiKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBMS 3apsDKEHHBIX TEJl OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXKy TEIaMH).

Onexkrpuueckoe nose. Hanpsox€HHOCTh 3nexTpuyeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuuecKui 3apsan. CrpoeHue
atoMa. [IpoBOITHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOr0 TOKa. McTouyHMKM
MIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
ONEKTPUYECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onektpruueckass 1ens. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIEHHE
IIPOBOJHMKA. YJEIIBHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEJUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH ANIEKTpUYECKOro Toka. 3akoH J[xoyns—JleHma. Dnekrpuyeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuTHl. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Dperena. MarHuTHOE mosie
AIIEKTPUYECKOr0 TOKA. [I[puMEeHEHNE ANEKTPOMAarHuToB B TEXHUKE. [[efiCTBME MarHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcnonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Onbeitel @apanesd. SBieHwe  nekTpoMarHWTHOM  wHAyKuuu. IlpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3IEKTPUUECKOM HHEpruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

s E
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DJIeKTpU3anus Tell.

JIBa poJia AJIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTU4ecKast UHIYKIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIii pazps.

. I3mepenne cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 37eKTpUYECKOro HaIpsKEHUST BOJIbTMETPOM.

. Peoctat u mara3uH cOnpoTHBIIECHHUM.

. B3auMozeiicTBrue MOCTOSIHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI 10JIFOCOB MAarHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMArHuT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.

25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnwvie padbomut u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUSA JIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opxka u mpoBepka paboThl MEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

M3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenue U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYLIETO Y€pe3 PE3UCTOP, OT CONIPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJHHUKA OT €ro JJIMHBI, IIJIOLIAU ITOIEPEYHOT0 CEYEHHU U MaTepUalla.

IIpoBepka mpaBuia CIIOXKEHUS HANPSIKEHWA IPU IOCIEI0BATEIBHOM COECIMHEHUU
JIBYX PE€3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA ITPH MapaJUIeIbBHOM COEMHEHUHN PE3UCTOPOB.
Onpenenenue pabOThI AEKTPUYECKOTO TOKA, HIYILIETO Yepe3 Pe3UCTop.

OrnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANPSKEHUS
Ha HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJENCTBHUS MIOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
pa3JeIIeHNN.

HccenenoBanue NeUCTBUS JIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aMMOJICHCTBHS KATYIIKHA C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

W3y4eHne neicTBUsI MATHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

KonctpyupoBanue u u3ydeHne padoThl JIEKTPOIBUTATENS.



20. Usmepenue KIIJI snekTpoaBuraTeIbHOM YCTAaHOBKH.
21. OIMBITEL 110 HUCCIICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOWUH: HUCCICAOBAHHC

W3MEHEHUH 3HAYCHMs U HAIIPABJICHUS UHAYKIIHOHHOIO TOKA.
9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe aBumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKECHHs. PaBHOMEpHOE IpsMoOIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPAaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoooHoe mageHue. OmbIThI
[Nasnnes.

PaBHOMepHOE NBHXKEHUE MO OKpYyKHOCTU. Ilepuon m uvactora oOpamenus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[TepBoiii 3akon HeroToHa. Bropoii 3akon Hbtorona. Tperuii 3akon Hprorona. [lpuHumn
CYNEPIIO3ULUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuila TPEHUs CKOJIbKEHMsSI, CUJIa TPEHHS
MIOKOSI, IPYT'H€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJICHUS.
JBuxenue 1iaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
Neperpy3KHu.

PaBHoBecue MarepuanbHOM Touku. AOGCOIIOTHO TBEP0€ Teo. PaBHOBEcHE TBEPAOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Umnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckass paboTa U MOIIHOCTb. PaboTa cuil TsecTH, ynpyroctu, TpeHus. CBs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3HEprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOT O IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TYTEH W TPACKTOPHH ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSIMOIUHEHHOTO JTBHKECHUSI.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMXKEHUS.

5. HalGnronenue nBukeHus Tea M0 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHUN, IPOUCXOAINX B cucTeMe oTcuéra «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.

7. 3aBHCHMOCTBH YCKOPEHHS Teja OT MaccChl Teja U ISHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JBHKEHHH.

10. Tepemaya uMmyIbCca MpH B3aMMOICHCTBHH TEIL.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aMMOACHCTBHH.

13. Coxpanenue uMIyJsbca mpu abCOIOTHO YIPYTOM B3aUMOJICHCTBUY.

14. HabGmroneHrne peakTHBHOTO JBUKECHUS.

15. CoxpaHeHnue MeXaHU4YECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

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

Jlabopamopuvie pabomsl u onvimot.

1. KoHnctpyupoBaHue TpakTa IUIsl pa3roHa M JajdbHEUIIEro PaBHOMEPHOIO JBUKCHHS

IIapUKA WIH TEIEKKH.



o N

10.

11.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHsI Opycka WM JABMXKEHHUS IIapUKa IO
HaKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHHUs Teja MPU PABHOYCKOPEHHOM JBHXKEHHUU MO HaKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM NpPU PABHOYCKOPEHHOM JABM)KCHUU 0€3 HadaabHOM
CKOpPOCTH INYTH OTHOCATCA KaK pPAang HEYETHBIX 4YuCceil, TO COOTBCTCTBYIOIIHC
MPOMEKYTKH BPEMEHU OJJUHAKOBBI.

I/ICCHGI[OBEIHI/IC 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJbHOI'O
JTABJICHHUSL.

Onpenenenne kKodhHUIMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKHUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUHM Tejla II0
TOPU30HTAILHOM MMOBEPXHOCTH.

Ormpenenenne pabOThl CUJIBI YNPYTOCTH MPU TMOABEME TPy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUs YHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxarmue konebanus. BeiHyxkaeHHble KojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CgoiicTBa Mmexannueckux BoJH. [IpogonpHbIe U onepeyHbie BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. ['pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xosieGaHUN T MO ACHCTBUEM CHIIBI TSHXKECTH U CUJTBI YIIPYTOCTH.

2. HaGmopnenue xoneOaHui rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUI U pe30HaHca.

4. PacnpocTtpaHeHHe NPOJIOJIbHBIX U TONEPEYHbIX BOJIH (HA MOJAETH).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYEeCKH pe30HaHC.

Jlabopamopmnwvie padbomot u onvimol.

1. Onpenenenue 4acTOTHI U MEpHOAA KOeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpeneneHre YacTOTHI U TIEpHOJIa KOJIeOaHHd IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KojeOaHMM MOABEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHO/A KOJEOAHUM MPYKMHHOTO MasTHUKA OT MaccChl
rpys3a.

5. TlpoBepka HE3aBUCHUMOCTH IepHoOAa KoJIeOaHWN Tpy3a, MOIBEIIEHHOIO K HHUTH, OT
Macchl rpy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUojia KOJeOaHWH MPYXHUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKHHBI.

7. W3mepeHue yckopeHUs! CBOOOIHOTO MaJICHHUS.

Paszpnen 10. DineKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMAarHuTHOE ToJie. DIJIEKTPOMarHuTHblE BOJHBL. (CBONCTBAa 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoTHOBEIE CBOKCTBA CBETA.
Hemoncmpayuu.



1. CsolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBa CBETA.

Jlabopamopuwvie padbomot u onvimol.

1. M3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIHOTO Tene(oHa.

Pa3gen 11. CBeToBbIe IBJICHUS.

JlyueBas monenb cera. Mcrounuku cera. lIpsmonuHelHOe pacnpoCTpaHEHUE CBETa.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [lmockoe 3epkaiio. 3aKOH OTpa)KE€HUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOAX.

Jlunza. Xox nyuedr B numH3e. Omntuyeckas cucreMa (oToanmapaTta, MHKpPOCKOINA U
Teneckorna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1ambHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpajJbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[TpstmonMHEHOE pacipOoCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Torydenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon styueit B coOMparomiei TuH3e.

Xox J1ydeil B paccenBarolei JIMH3E.

[TosryueHnue n300paxeHU ¢ MOMOILBIO JIUH3.

. IIpunnun neiictBus ¢oToamnmnapara, MUKPOCKOIa U TEIECKOTA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIIEKT.

12. Tlony4enune 6enoro cBeTa Mpy CIOKEHHH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwie pabomsl u onvimot.

1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOI'O JIyda OT yIJla MaJeHus.
2. H3ydeHue xapakTepUCTHK MU300pa)keHuUs MpeaAMeTa B IIJIOCKOM 3epKalle.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHHs Ha
IPaHULIE «BO31YyX—CTEKIIO».

[TomyueHnue n300paskeHMit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HMX HAOMIOJEHHM Yepe3 IIBETOBbIE
(UIBTPBIL.

Pa3znea 12. KBantoBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Moaens atroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usinydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas wmonens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
NoJTypacrnaja aTOMHBIX sIJIEp.

SnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsA0BOI0 M MacCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHbIX siaep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYE€HUN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Ty4YeHHs U MOTIOUICHUS.

2. CrHekTpsl pa3IHMYHBIX ra30B.

3. CnexTp Bogopoa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

CoNoOA~WNE
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5. Pabora cu€rurika HOHU3HPYIOUTUX H3TyUCHUHN.

6. Perucrpanus u3imydeHus: IPUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwvie padbomot u onvimol.

1. HaGurozneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUECHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (I10

dororpadusm).

3. HW3mepenwue paanoakTHBHOTO (POHA.

IToBTOpHTENBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpHUTENBEHO--0000IIAIONNIT  MOAYJIb MpEeAHAa3HAuYeH MJid CUCTeMAaTHu3aluu U
00001IeH!SsT TPEMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3uKy, a TakkKe JUIsl MOArOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
du3uke 1751 00yqaroUIMXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[Ipy wu3ydyeHHWHM JAHHOTO MOJYJS pealu3yloTcs M CUCTEMAaTHU3UPYIOTCS  BUIBI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneuyuBaeTcs JOCTUKEHHE IPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX Pe3yJbTaTOB 00ydeHwus, (HOpMHUpPYeTCs €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIICJOBAHMS SBICHHH IMPHUPOJIBI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI TOJTy4YCHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep IaHHOTO pa3zelia pealn3yeTcs 3a CU€T TOro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPeIaraeTcs:

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

HCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
IPOBEPKH THITOTE3 U TOJTYYCHHUSI TEOPETUIECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOIO HCMOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbraTte u3yueHus (U3MKM Ha YPOBHE OCHOBHOTO 00Imero ooOpa3oBaHus y

oOyuaromerocst OyayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

[] mposiBIeHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOit
HayKU;

[ IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaxJIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIEHHH OOIIECTBEHHO 3HAYUMBbIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JOCTHKCHUN (DU3HKY;

[ ocO3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

[] BOCHIpHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ FapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMS:

] oco3HaHMEe EHHOCTH (HM3MYECKON HAayKW KaK MOIIHOTO MHCTPYMEHTAa MO3HAHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

[] pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;
5) popMupoBaHus KyJbTYpPbI 310POBbS U IMOIHOHAJIBHOIO 0JIATONOJIYYMS:

[J oco3HaHMEe IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, c
ANEKTPUYECKUM U TETJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

[J copMUpPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OUIMOKY M TaKOTO
e IpaBa y Ipyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHUSA:

[ akTUBHOE y4acTHe B PEIICHHH MPAaKTHYECKHUX 3a7ad (B paMKax CeMbHU, 00pa3oBaTeIbHOU
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U COIMAJbHON HalpaBiICHHOCTH,
TpeOyIONINX B TOM YuCle U GU3HUYECKUX 3HAHUIA,

] “HTEpeC K MPaKTUIECKOMY H3yueHUIo podeccuil, CBsI3aHHBIX C PU3UKOII;

7) 3IKOI0THYECKOr0 BOCTIMTAHUA

[J opueHTalusi Ha TpUMEHEHHE (PU3NYECKUX 3HAHWHA ISl pelIeHHus 3aaad B oOyacTu
OKpPY’KaloIlled Cpe/pl, MIIAHUPOBAHUS TOCTYIIKOB M OLIEHKHM HMX BO3MOKHBIX MOCIEACTBUMN
JUISL OKPYKAIOIIEH Cpeibl;

[J oco3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIMMCS YCJIOBHAM COLMATBHON U MPUPOAHOM Cpebl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM TMPH BBINOJHEHUU MCCIEAOBAaHUN M MPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

[J MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JEATEIbHOCTD;

[J moTpebHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHWM, B TOM 4YHcIe (OPMYITUPOBATH HJECH,
TIOHSTHS, TUTIOTE3BI O (PU3UIECKUX OOBEKTAX U SIBJICHUSX;

[ oco3Hanue neUIIMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

) mIaHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3UYECKUX 3HAHMIA,

[J cTpemlieHHE aHAIW3WPOBaTh M BBIABIATH B3aUMOCBS3H TMPUPOABI, OOIIeCTBa U
SKOHOMMKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;



e [] oOmEHKAa CBOMX JEHUCTBUM C Y4YETOM BIMSHUS Ha OKPYXKAIOLIYK CpPELy, BO3MOKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesymnbrare ocBoeHHMs mOporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuaromerocss OyayT cQopMUpOBaHBI MeTanpeIMeTHbIe pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
yYHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHBIE yUeOHbIE ACHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKUA OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATH CYLIECCTBEHHBIA MPU3HAK KIACCU(UKALUU, OCHOBAHUSA AJIsi 00OOIICHHS
Y CpPaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUs B paccCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBIBIATh NPUYUHHO--CICACTBEHHbIE CBSI3U NPU U3YUYCHUU (UBUYECKUX SIBICHUN U
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAaHUEM JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIOYEeHU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PU3NUECKUX BEIHYUH;

® CaMOCTOSATENbHO BbBIOMpaTh CHmoOco0 pemieHus y4eOHOM (Qu3uyeckol 3amauu
(cpaBHEHUE HECKOJIbKMX BapHUaHTOB pEILIEHUs, BBHIOOp HambOosee MOIXOMISIIET0 C
y4ETOM CaMOCTOSTEIbHO BbIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

® 1ICIIOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIAaHY ONBIT, HECJIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

® OIEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJE
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENbHO (opMynupoBaTh 00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOYKHOE JalIbHENIIEe pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

® [IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTHI U 3alpoChl IpPU IOUCKE U OTOOpE
UH(OPMALIUY WU TaHHBIX C YYETOM MPEIoKeHHON yueOHoM (u3nyeckoit 3a1au;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAILIMIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

® CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMANbHYIO (DOpPMY MpeAcTaBlieHUs HHPOpMALUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXeMaMH, JAMarpaMMaMu, HHON
rpaduKoil 1 ©X KOMOUHALIUSMHU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

e B Xo0le OOCYXIeHHs Y4eOHOro marepuala, Pe3yJabTaToB JIAOOPATOPHBIX pPabOT W
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HAaIleJICHHbIE Ha PellieHue 33/1a4i U MO IepKaHnue OJ1aroenaTeabHOCTH OOIIeHHUS;

® CONOCTaBISATh CBOM CYXJACHHUA C CYXIEHUSMH JApPYyTUX YYacTHHKOB JlMaiora,
OOHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3ULIUH;

® BBIPAXKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJMYHO  TPENCTaBISITh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHIYyAIbHON PaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

INPUHUMATh LEJIM COBMECTHOW JIEATEIIBHOCTH, OPraHW30BBIBaTh JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEIENSATh POJIH, 00CYkIaTh MPOIECCH U PEe3yJbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUTas KadyeCTBEHHOrO pe3ysbTaTra IO CBOEMY
HATPABIICHUIO U KOOPAHHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,
OIICHUBATh KA4YeCTBO CBOEr0 BKJIAaga B OOMMIA TPOAYKT IO KPUTECPUSM,
CaMOCTOSITEIIEHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMUX Ul peIIeHUs
(bu3nyecKuX 3HaAHU;

OpUEHTUPOBATbCS B PA3IMUYHBIX MOJAXOAAX NPUHATUS pEIlIeHUH (MHIUBUIYaJIbHOE,
IPUHSTHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHUsL C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MIpeiaraéMble BApUAHThI PELLICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAllUM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) Ppe3yJIbTaTOB JesTeIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJE CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ IIPaBO APYIoro.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 kJjacce NnpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

UCIIONIb30BAaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHMs, HaOII0eHHe,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHHS BeIecTBa (TBEPIOE, JKHIKOE, Ta3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIIAs cuia, nedopManus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
cooOUIaoNIMecs CoCy/ibl;

paznuyath sBieHus (IudQysus, TEIUI0BOE IBUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONM OCBIO BpAalllCHMs, Iepefadya JaBlIeHUs TBEPAbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBJIeHUE, IJIaBaHUE Tell, IPEBPaLCHUs



MEXaHUUYECKOMW YHEPIUN) 110 OIMUCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHpE, B
TOM 4YHcie (pu3MyYecKue SBICHHS B MPHUPOJE: MPUMEPHl JBIKEHHUS C Pa3JINYHBIMH
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHUS HA JKMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblYark B TeJe YelOoBeKa, IIPU 3TOM IEPEeBOIUTH IPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCHIBATh U3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHUE SBICHUS, UCTIOIB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYIOCTH, CHUJa TSDKECTU, BEC Teja, CWUila TPEHUs, JAaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJIKMBAIOUIAs CWJIA, MEXaHWdeckas paborta,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJe3HOro JCWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAs SHEprus), IpU OMUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICI MCIIOJIb3YEMBIX BEIMYHH, X 0003HAYCHHS U €AMHUIIBI
(GU3MUecCKUX BEIUYMH, HAXOOUTh (DOPMYJIbl, CBSA3BIBAIOIIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCUMOCTEH
(bu3nUecKuX BEIUYMH,

XapaKTepu3oBaTh CBOMCTBAa Tel, (pU3MuUecKue SBIEHUS U IPOLECCH, HCIOJb3Ys
IpaBUJia CJIOKEHUs cui (BAOJb OJHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, npaBWJIO paBHOBeCUs pbluara (0J0Ka), «30J0TO€ IPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHUsS MEXAaHWYECKOM »HHEpruu, IMpH OSTOM JaBaTb CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (U3UYECKUE SIBIICHUS, IPOLECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYalUH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATb NPUUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ OMOpPOW Ha
1-2 wu3yuyeHHBIX CBONCTBa (IU3MYECKUX SBIEHUM, (U3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 neHcTBHSA, HCHOJIB3YsS 3aKOHbI M (OPMYIIBI,
CBs3bIBalOLIME (U3MUECKHE BEJIMYMHBL: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3NYECKHE BEJIUYMHBI B (OPMYIBI U
IIPOBOAMTH Pacu€Thl, HAXOAUTh CIIPABOYHBbIE JaHHbIE, HEOOXOAMMBIE AJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOM (hrU3NUecKOi BEIMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METOJI0OB, B OINHMCAHMM MCCIEAOBAaHUS BBIICIATh IPOBEPSIEMOE MPEAINOIOKEHHUE
(rumote3y), pazauyaTh M HMHTEPIPETUPOBATH MOJIYYEHHBIH pe3yjbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yJbTaTaM;

IIPOBOAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OpPMYIMpPOBATH TPOBEPSIEMbIE MPEANOIOKEHUs, COOUpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHHUS, 3aMIUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATypbl C UCHOJIH30BAaHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
HCIIOJIb30BaHUEM MPSAMBIX HU3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHU JBIKEHHsI Teja, CHJIbI TPEHUsI CKOJIbKEHHUsI OT Beca Tejla, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN ¥ HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOMIaaN
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUS NMPYXKUHBI, BBITAIKUBAIOIIEH
CUIBl OT OOBEMa TMOTrpYyKEHHOWM dYacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT IJIyOWHBI, Ha KOTOPYIO IOTPYKEHO TEJo,



YCIOBUH IJaBaHMA TeJ, YCIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEHus, cienys MpeUIoKEeHHOMY IJIaHy, (PUKCHPOBATh pe3yJbTaThl MOJy4E€HHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH UM TBEPIAOrO Tela, CWIA TPEHMsI CKOJIBXKECHHs, JaBICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLIAs Ha MOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NPEeAsIOKEHHON
MHCTPYKIMU: TIPU BHIMOJHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEIIMYUHBI,

coOuoaTh MpaBWjia TEXHUKM Oe30MacHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETp, phbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpPOM Ha UX ONHUCAHUA (B TOM YHUCIE: MOALIMIIHUKH, YCTPOUCTBO
BOJIONIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HaHUSA O CBOMCTBAaX (U3UYECKUX SBICHUI U HEOOXOIUMbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOPMAIMI0 O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30mMacHOCTH NpU OOpalieHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIlei cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VIHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIMXCS 3HAHUHN U ITyTEM CpPaBHEHHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SBISETCS] MPOTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH YYEOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMAaLUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHChMEHHBIE M YCTHBIE COOOIICHUs HAa OCHOBE 2—3
MCTOYHUKOB MHPOpPMAIK (PU3NUECKOTO COJIEPKaHUs, B TOM YHCIe IMyOJINYHO AeNaTh
KpaTKHe COOOIIEHHUS O pPe3ysIbTaTax MPOEKTOB MM yUeOHbIX UCCIIEIOBAaHU, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUENH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAHUM pacrpenenirtbs 00sS3aHHOCTH B
rpynmne B COOTBETCTBUH C IMOCTABJICHHBIMU 33/1a4aMU, CJI€AUTDH 3a BBIIOJIHEHHUEM IUIaHA
NeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TIPYIIIIHI,
BbICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHHE OKPY KAIOIINX.

K xoniy oOyuenus B 8 kJjiacce mpeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

WCITOJIB30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE ATOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBI U HEHACBILIEHHBIN ap, BIAKHOCTh BO3/lyXa, TEMIEPATYpa, BHYTPEHHSA
DHEPIHUs, TEILUIOBOUW JBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUH 3apsill, SJIEKTPUUECKOE



110JIe, MPOBOJHUKU W JWIJIEKTPUKH, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

pa3iauuaTth SIBICHUS (TEIJIOBOE pACIIMPEHUE U C)KaTue, TeIuloliepenaya, TEIUIOBOE
paBHOBECHE, CMAayuBaHWE, KaNWUIAPHBIE SBJICHUSA, WCIApPEHHUE, KOHJECHCALMS,
IUIABJICHUE, KpucTalu3anuss  (OTBepeBaHuE), KHIIEHHE,  Teruionepenadya
(TEnIonpoBOJHOCTh, KOHBEKLMS, W3JIy4YE€HUE), DJIEKTpU3ALUs TeJl, B3aUMOJICHCTBUE
3apsA70B, JEUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJIECHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOIO IIOJIS HA IIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMUS) 10 ONHMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PU3MUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, WHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OJIEKTPUYECTBO IKHUBBIX OpPTaHHU3MOB,
MarHuTHOE 1osie 3eMild, Jpel( IOJIHCOB, pOJib MAarHUTHOTO MHOJS JUIS KU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IEPEBOJUTH NMPAKTUYECKYIO 33]ady B Y4EOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJUYECTBO TEIUIOTHI, YyJAEIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YZACJIbHAas TeEIIoTa
napooOpa3oBaHus, yAeldbHas TEIJIOTa CrOPAaHUsS TOIUIMBA, KOA(DQUIMEHT MOIe3HOro
JEHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEJIbHAS BIAXXHOCTh BO3/yXa, 2JIEKTPUYECKHUN
3apsf, CHJA TOKA, OJJIEKTPUYECKOE HAIPSHKEHHE, COINPOTHUBIECHUE IPOBOJHUKA,
yZIelIbHOE COIIPOTHBIIEHHE BEIECTBA, pad0Ta U MOIIHOCTb 3JEKTPUUYECKOIO TOKA), IIPH
ONMCAHWU TMPaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEIMYMH,
0003HaueHMs M eTUHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (hU3MUYECKHE SIBIEHUS M TPOLECCHl, HCIONb3Ys
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOpUU CTPOCHHUS BEIECTBA,
OPUHIUI CYNEpHo3UuIUKM Mojiel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsaa, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—/IeHua, 3akoH coxpaHeHus
SHEPIuH, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHAa U 3alMChIBATH €ro0
MaTE€MaTUYeCKOEe BBIPAKECHUE;

OO0BACHATh (PU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
cUTyauuun [IPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIIATD
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWCTBUA, HCIOJIB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJauu
3aMUCBIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEJOCTATOK JTAHHBIX JUISl PELICHUS 3aJadH,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIs €€ pelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3HUECKOMN BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TOMOLIM (PUIUIECKHX
METO/NOB,  WCIOJBb3ys  ONMCAHUE  HUCCICNOBAHMs,  BBIACIATH  IIPOBEpPAEMOE
IIPEANOJIOKEHNE, OLECHUBATh IPAaBUIBHOCTh NOPSAJKA IPOBEIECHUSI HCCIEIOBAaHHUS,
JlelaTh BBIBOJBL;



IPOBOJUTH OMBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBJICHUN MM (DPU3UYECKHX CBOWCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[IyXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH NPOLIECCAa OCThIBAHUS U HAarpeBaHUs IIPHU U3JIyUYEHHH OT LIBETa
u3Iyvaroumel (morjiomaroneil) MNOBEPXHOCTH, CKOPOCTb MCIApEHHsT BOABI  OT
TEMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, HJIEKTpH3alus Tel u
B3aMMOJIEHCTBUE DJIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX 10JI€H IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBMUIaTElIs
IIOCTOSIHHOTO TOKa): (hOpMyJMpoOBaTh IPOBEpSEMblE MPEAIOI0KEHUs, COOUPATh
YCTAaHOBKY M3 IPEUIOKEHHOIO 00OpyJlOBaHMS, OINMCHIBaTH XOJA OINbITa U
(GopMyIMpOBATH BBIBOABI;

BBINOJIHATh NPsIMbIE U3MEPEHUS TEMIIEPaTyphl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSUKEHUS C MCIIOJIIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JAaTYMKOB
(Gu3nUecKuX BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUM € Y4ETOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYTOH C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUH (3aBUCUMOCTb COINPOTHUBIIECHHS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILEr0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
HCCJIEJOBAaHKUE II0CJIEIOBATEIbBHOIO U MapajUIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
IUIAHUPOBATh HCCIEe0BaHUE, cOOUPATh YCTAHOBKY M BBIIOJHATH M3MEpPEHMs, CIeays
IPEJJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTU B BUJIE
TabIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJIbTaTaM HCCIIeI0BaHHUS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3NYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEJI0KEHHOW MHCTPYKIUHU, U BBIYUCIISATh 3HAYEHUE BETUUYHUHBL;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

XapaKTepu3oBaTh MPUHLUIBI JAEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpOM HAa UX OMHMCAHUS (B TOM YHCIE: CHCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJIBTMETP, CUETUUK 3JIEKTPHUUYECKON
SHEpPruM, JIJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE SIEKTPONPHUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HAHHA O CBOMCTBaX (U3MUECKUX SBJICHUN H
HEo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUUYECKHE YCTPOMCTBA M H3MEPUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTaTEIb BHYTPEHHETO CrOPaHMsl, DJIEKTPOCKOI, PEOCTAT), COCTABIISATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel C MOCIe0BaTebHBIM U MapauleIbHbIM COEIMHEHUEM
HIIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IETeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEpax) MPAKTUIECKOrO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM MXU3HH Uil OOECleYeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu W TEXHHYECKUMH YCTpOiCTBaMu,
COXpAaHEHHs 370pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIISATh TMOMCK HH(pOpManuu (U3NYECKoro cojepxkanus B HHTepHeTe, Ha
OCHOBE€ MMEIOIUXCS 3HAaHUH M NYTEM CpPaBHEHMUS JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBJIAETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BHITIOJHEHUH YYeOHBIX 3ajaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPY
($u3MUecKOro coaep)kaHus, CIOpaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJeTh NpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3laBaTh COOCTBEHHbIE NHCBMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIbKUX HMCTOYHHUKOB (PM3MYECKOTO COJEPXKAHUSA, B TOM UYHUCIE
nyOJIMYHO  IPENCTaBISATb  PE3yJbTaTbl I[POEKTHOM WM HCCIENOBATEIbCKON
JEeSITeIbHOCTH, MIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3yUEHHbIN MOHATHHMHBIA ammapat
Kypca (pU3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTAIHCH;

OpY BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB W HCCICAOBAaHMNA (PU3NYECKUX IPOIECCOB
pacrpenesatb 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33JayaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEHUCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBATHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYIMIbI, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMO/IEHCTBHE, IPOSBIISAs TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K xoniy oOyueHus B 9 kJjacce mnpeiMeTHblE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

HUCIIOJIB30BAaTh IIOHATHA. CHUCTEMA OTC‘-IéTa, MaTepI/IaJII)Haﬂ TOYKa, TpaCKTOpI/Iﬂ,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP
TSOKECTH, a0COJIIOTHO TBEPAOE TEJNO, LIEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHWYECKHUEe KoJieOaHWsi W  BOJIHBL, 3BYK, UH(Qpa3ByK M  YJIbTPa3BYK,
AJIGKTPOMATrHUTHBIE BOJIHBI, IIKaJIa 3JCKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCITyCKAaHUS W TOTJIOIICHHs, anb(da-, Oera- W ramma-
U3JTYYCHUs1, M30TOIIbI, SiZICPHAST YHEPTeTHKA,;

pa3janyath SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE IBHKCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE BMKEHIE, CBOOOTHOE TTaJICHUE TEJ, PABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TN, pPEaKTUBHOE JBUKCHHE,
Kose0aTeIbHOE JIBIDKEHUE (3aTyXamollue W BBIHYKJIEHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaXXE€HUE 3BYyKa, MPSIMOJMHEHHOE paclpoCTpaHEeHHE,
OTpaXKCHHE U TIPEIIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, Pa3lIOKECHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETA,
C€CTCCTBCHHAsA pa}II/IoaKTI/IBHOCTB, BO3HHUKHOBCHUEC HHHeﬁanOFO CHGKTpa I/I3J'Iy‘-I€HI/I${)
M0 OIHMCAHUIO WX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacrno3HaBaTh IPOSBICHUE U3YUEHHBIX (U3NYECKUX SIBICHUN B OKpYyXkKarollieM Mupe (B
TOM uHcie (U3NUECKUe SBICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, BIKECHUE TUIAaHET
COJ'IHG'—IHOI\/'I CHUCTEMBI, peaKTI/IBHoe JOBHUKCHUEC )KUBBIX OpFaHI/I3MOB, BOCHpI/IHTI/Ie 3BYKOB
JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHUYECKHe BOJIHBI, I[yHAMH, 3XO, IIBETa Tell,
OIITUYCCKUC ABJICHUA B npnpone, 6HOJ’IOFH‘I€CKO€ )IeﬁCTBHe BUIUMOTO,
yIbTPaduOIETOBOTO U PEHTTEHOBCKOTO M3JIYYEHUN, €CTECTBEHHBIN paJlOaKTUBHBIM
¢$oH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB,
NEeNCTBUE PaIMOaKTUBHBIX M3IYYSHH HA OPraHU3M 4YeJOBeKa), IPU ITOM MEePEBOIUTH
MPaKTUYECKYIO 33/ladyy B YUeOHYIO, BBIJACISTH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH)
(bU3UYECKUX SIBICHUI;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BCJIINYUNHBI (CpeleSISI U MI'HOBCHHAasA CKOpOCTB TCJa HpI/I HepaBHOMepHOM JABWXKCHUU,
YCKOpEHHUE, MepeMellleHne, myTh, YIIIOBask CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYTOCTH,
CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TAJCHHS, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MCXaHHNYCCKas pa60Ta U MOIIHOCTB, MOTCHIMAJIbHAA 3Hepr1/151 TCJIa, IIOJHATOIO
HaJl TOBEPXHOCTHIO 3¢MJIH, IIOTEHITMAIbHAS SHEPTUS CIKATOW NPYKHHBI, KHHETHICCKas



SHEprus, IOJHas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KojieOaHWH, AJuHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb NPEIOMIICHUS
cpefbl), MPU ONUCAaHUM IMPABHIIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKHX BEIHYMH, HAXOIUTHh (HOPMYJIH,
CBSI3bIBAIOIME JAHHYI (U3MYECKYIO0 BEIMYMHY C JIPYTMMH BEIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ZULUHN CHII,
IPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTPAKEHMsSI M TIIPEIOMIIEHHUS CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0BOr0 HU
MaccoBOro 4YHCel TMpU SACPHBIX peaklusX, Mpd HTOM JlaBaThb CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUi  IPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3yuyeHHBIX CBOMCTBA (U3UYECKUX SIBICHUM, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OIUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOIb3YsI
3aKOHBl M (hOpMyJibl, CBsI3bIBarOlLME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allMChlBaTh KPaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOLIUE WIH
U30BITOYHBIE JTAaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PELICHUs,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(bU3n4eCcKOil BEITUUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONUCAHUE  MCCIEAOBaHUS,  BBIICHATH  IPOBEPSIEMOE
NpPENoNI0KEeHNE, OICHWBAaTh IMPaBWIBHOCTh TOpPSJIKAa HPOBEAECHUS MCCIEOBAHUS,
JIeJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHHUN U OIIBITOB;

IPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3NYECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HplOTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojsebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJeOaHUH, MPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pa3JIoKEHUE OeJIoro cBeTa B CIEKTpP, HM3YYEHHE CBOWCTB H300paKeHHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsI MpeaMmera B coOMparoliel JIMH3E,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOopa 060PyAOBaHUS, ONIUCHIBATH X0/ ONbITA U
€ro pe3yJabTaThl, POPMYJIUPOBATH BHIBOIBI,

MPOBOANTh HPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHEe H3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEJIUYMH C HCIOJIb30BaHUEM
OpSAMBIX H3MEpPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU IMPHU PaBHOYCKOPEHHOM
JIBUKEHUM 0e3 HaualbHOW CKOpPOCTH, TMepuoja KoJieOaHHM MaTeMaTHuecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yIjla HaJeHus U
yIja IpeJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yJabTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nyecKuX BETUYMH B BUAE TaOIUI] U TpaduKOB, JeNaTh BHIBOJBI IO pe3yJbTaTam
WCCIIE/IOBAHMSI;

NPOBOJIUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIMYMH (CpelHsAs CKOpOCTb U
YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOIO MaJCHMS,
XKECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHUs] CKOJIBKEHUS, MEXaHHuYecKas pabdora u



MOIIIHOCTh, 4YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro U MPYKMHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAloOmield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHSTH
U3MEpEHUS, Cenysl NPEAJIOKEHHON MHCTPYKLMH, BBIUUCISTH 3HAUEHUE BEJIWYUHBI U
AQHAJIM3UPOBATh IOJNYUYEHHBIE pE3yNbTaThl C YYETOM 3a/JaHHOM  MOTPEIIHOCTU
U3MEpPEHU;

coOioaTh TpaBWJa TEXHUKH 0e30MacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HMCTOYHUK CBETAa, Jy4, TOHKas JIMH3Q,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKEHHUS,
paccTOSsIHUA U YCKOPEHHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, (POTOAMNIapaT, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuibcoHa), HCIONB3ysd 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
WU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUU y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie U coduparomieit TuH3e;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Ui OOECIIeYCHUs
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpPAaHEHHS 370pOBbsi M COOJIIOJIGHHS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYyXaroleu cpene;

OCYILECTBIIATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYST TOUCKOBBIM 3ampoc, HAXOJUTh IYyTH OINpeAeseHUs
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH ¢
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAyYHO--TIOMYJIIPHYIO JIUTEPATYpPy
(GU3NUECKOro Co/Aep)KaHUs, CIpPaBOYHbIE MaTepHabl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUN U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJBKUX MCTOYHMKOB (U3UUYECKOTO COJIEp)KaHUs, IyOJMYHO NPEACTaBIATh
pe3ynbTaThl NPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIMOJIb30BaTh HM3YYCHHbIM TMOHATUHHBINA ammapar M3ydyaemMoro pasjena (U3uKd Hu
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (ungposbie)
n/n NPOrpamMMbl Bcero OGHTPOJILHLIC p 6aKTm1ec1me o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Pazjen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAKOIIEr0o MUpa
1.1 ®dusuka - HayKa 0 PUPoe 2 bubmorexa LHOK
' https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 PH3HHCCKHE BEAHHHbI 2 . https://m.edso0.ru/7f416194
. bu6mmorexka [IOK
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. IlleppoHayaibHbIe CBEJIeHUS] O CTPOEHHUH BellecTBa
2.1 CtpocHue BelecTBa 1 bubmorexa LHOK
' P B https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuoreka [JOK
' BEIIICCTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmmorexa [TOK
' P m https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexanmieckoe ABmKeHIE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Muepuws, macca, mioTHOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.3 Cua. Buaet can 14 . 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21



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

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIIeHHE KHIKOCTH ° https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasenie 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOIIHOCTB. JHepPIrus
bubmuorexa [JOK
51 Pabora u mompgocTs 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie mexarmsmb! > . https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 Mexanmuteckas SHeprus 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmoreka LJOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teroneie mpoeccs! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' W WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edso0.ru/7f4181ce
bu6mmoreka [IOK
23 MarmuTibie ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DEKTPOMATHHTHAs HHLYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHnuecKkoe OBMKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OTHCaHHMSI https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonectsue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHBI COXpAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 Mexanucciue koneoanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnyeckue BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 2 bubnuorexa [JOK
' 9JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
4.3 Paznosxenue 6enoro cBeta B CIEKTP 3 2 bubmiorexa LHOK

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



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

Hroro no pazgeny 15
Pasnen 5. KBanToBbI€ sIBJIEHHSI
bubmuoreka [JOK
51 Hcnyckanue u MorIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FlacpHbie peakin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. IloBTopuTe/1bHO-00001aI0MIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HJOK
' Kypca Gpu3uKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
e Tema VDoKa KoJjnuecTBo yacos Tlata
M
i P Bcero K/p II/p U3YyYEHUS

Nucrpykrax no Th. dusuka — Hayka o

1 npupo/ie. SIBJICHUs PUPOIBI 1

2 dusnueckue ABICHUS 1

3 dusnyuecKre BEIMYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue

4 TEeMITepaTypbl IIPU MTOMOIIH JKHIKOCTHOT'O 1 1
TEPMOMETPA U AATYMKA TEMIEpaTyphl"

5 MeTtoasl HaydHOTO MO3HaHUA. OnucaHue 1
(hU3UYECKUX SBJICHUHN C ITOMOIIBIO MOJICIICH
Ypok-uccnenosanue "IIpoBepka rumoTe3sbl:

5 JAIBHOCTH MOJIETA MIapUKa, MyIEHHOTO 1 1
TOPU3OHTAIILHO, TeM OO0JIbIIIe, YeM OOJIbIIIE
BBICOTA ITyCcKa"

7 Crpoenue BeniectBa. ONBITHI, TOKA3bIBAIOIIHIEC 1
JTMCKPETHOE CTPOEHHUE BEIIECTBA

8 JIBMDKEHUE YaCTHUII BEIICCTBA 1

9 Ypok-uccinenoanue «OMbITHI 110 HAOIIOICHUIO 1 1
TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHbIe COCTOSIHUS BEIeCTBa 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O600mmenue mo pazaeny «lleppoHayanbHbIC 1
CBEICHHSI O CTPOCHHH BEIIIECTBA»

12 Mexanuueckoe nBxkeHne. PaBHOMepHOE 1 1
HEPaBHOMEPHOE JIBIIKCHUE

13 Ckopoctb. EnuHume! ckopoctu 1

14 Pacyer nmyTH ¥ BpeMEHU JBUKEHUS 1

15 WNuepuust. Macca — Mepa HHEPTHOCTH Tell 1

16 [TnoTHOCTE BemecTBa. PacueT Maccel 1 00beMa 1
TeJla 10 €ro MIOTHOCTH

17 Ha60paT0pHaf{ paborta «Ornpezenenne 1 1
IJIOTHOCTH TBEPIOTO TeIay

18 Pemienue faﬂaq o TeMe "I1n1oTHOCTE 1
BEIIECTBA

19 Cuna Kak XapaKTepUCTHKa B3aUMOICHCTBUS 1
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3yuenue

20 3aBUCUMOCTH pacTshkeHUs (ehopMmarun) 1 1
MIPY>KUHBI OT MTPHIOKCHHOMN CHITBDY

21 SIBnenne Tarorenns. Cuia THKECTH 1
CBs13b MEXly CHIION TSYKECTH ¥ MacCoM Tea.

22 Bec tena. Pemenue 3amad no teme "Cuia 1
TsKecTH"

23 Cwuia TsSDKECTH Ha APYTHX TJIaHeTaX. 1

du3nuecKue XapaKTepUCTUKH TUIAHET




24 N3mepenne cuit. JluHaMmoMeTp 1

25 Bec Tena. HeBecomocTh 1

26 CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX M0 OJHON 1
psIMOM. PaBHOEHCTBYIOIIAS CUIT

27 Pemrenue 3anau no teme "PaBHonelicTByOIAS 1
cun"

28 Cuna tpenus u €€ Bubl. TpeHue B Ipupoae u 1
TEXHHUKE
JlaGopaTtopHas paborta «3yueHue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKECHHUS OT 1
CHJIBI JIaBJICHUS U XapaKTepa
COIPHUKACAIOLINXCS TIOBEPXHOCTEW

30 PemeHHe“ 3a7a4 Ha E)HpeILCJICHI/Ie 1
PaBHOJICHCTBYIOIIECH CUJIBI
Pemenue 3anay no temam: «Bec Tenay,

31 «I'paduueckoe m3o0pakenne cmn, « CHITbD», 1
«PaBHOJEHCTBYIOIIAS CHID»
KonTponbHas pabota mo Temam:

32 «Mexanudeckoe JBUXeHHE», «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «'paduyeckoe
n3o0paxeHue cuimy, «CHibn

33 Hasnenne. CriocoObl yMEHBIICHHUS U 1
yBEJIUYEHUS 1aBIICHUS

34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHHUS T'a3a OT 1
00BEMa, TeMIepaTypbl

35 [lepenaya naBieHus TBEPABIMU TElIaMH, 1
JKHUIKOCTSIMH U razamMu. 3akoH Ilackais

36 JlazaneHHe B )KHJIKOCTH U Ta3e, BRI3BAHHOE 1
JEHCTBHEM CUJIBI TSHKECTU

37 Pemenwue 3anau no Teme «JlaBnenue B 1
JKMIKOCTH U rase. 3akoH Ilackaisy»

38 CooO0mmarommecst Cocyapl 1

39 I'mapaBnuueckwmii mpecc 1

40 Manowmetpsl. [lopiiHeBo# KUAKOCTHBIA HACOC 1

a1 ATmocdepa 3eMiu U IpUYKHBL € 1
CYIIIECTBOBAHHS

42 Bec Bo3ayxa. ATmMocdepHoOe 1aBlieHHe 1

43 N3mepenue atmocdepHoro aasieHus. OnbIT 1
Toppuuennu

44 3aBUCUMOCTB aTMOC(EPHOTO ABJICHHS OT 1
BBICOTBI HAJT YPOBHEM MODSI

45 Bbapomertp-anepoua. ATMocdepHoe TaBieHue 1
Ha Pa3JInIHBIX BBICOTAX

16 Pemenue fanaq o Teme " ATMochepHoe 1
JIaBJICHUE

47 JleiicTBHE )KUAKOCTU U Ta3a Ha TIOTPYKEHHOE B 1
HHX TeJI0. ApXUMEI0Ba CUjia

48 JlabopaTopHas paborta «OnpeneneHue 1

BBITAJIKUBAIOIICH CUJIBI, ICMCTBYIOIIEH Ha TEJIO,




IOIrpy>KECHHOC B XXUJIKOCTb)

JlabopaTtopHas pabora o Teme «MccnenoBanue

49 3aBHCHMOCTH BECa Teja B BOJE OT 00bEMa 1 1
MOTPY>KEHHOU B KHUJIKOCTh YaCTH TeJlay
50 [1naBanue ten 1
JlabopaTtopHas paborta "KoHcTpynpoBaHue
ol apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1 1
onpeaeseHue e€ rpy30n0abEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cyaos.
52 BosnyxormutaBanue, «JlaBineHue TBEpAbIX Te, 1
JKUIKOCTEH U Ta30B)
53 KonTponbHas pabota 1o Teme «JlaBnenue 1
TBEPABIX TEJ, KUAKOCTEH U Tra30B»
54 Mexanundeckas padbora 1
55 MotutHocTh. EAMHUIIBI MOIITHOCTH 1
56 YpOK-I/ICCJIeE[OBaHI/Ie ”PﬁlcqéT MOH_[HOCTI/I:' 1 1
pa3BUBaeMOM IIPH MOIBEME TI0 JIECTHULIE
57 [Ipocteie Mexanu3Mmsbl. Peruar. PaBHoBecue cuit 1
Ha pblyare
Prryaru B TexHuke, ObITY U IPUPOJIE.
58 JlabGopaTopHas pabora «lccnenoBanue 1 0.5
YCJIOBHI paBHOBECHSI pblyara
59 Pemenue 3amau mo teme «YciaoBusl paBHOBECHS 1
phIyaray
Koaddutment nonesnoro neiictpust
60 Mexanu3ma. Jlaboparopras padota 1 0.5
«M3mepenne K11/ HakIOHHOM MIOCKOCTH
Pemenwue 3anay mo Teme "Pabora, MOITHOCTH
61 ’ ’ 1
KHI["
62 Mexanndeckas sHeprus. Kunernueckas u 1
MOTEHIMAIbHAsl SHEPT U
63 3aKOH COXpaHEeHUsI MEXaHMUECKOW YHEPTHU 1
YPOK-3KCIIEPUMEHT 110 TEME
64 "3KCHepI/IMeHUTaJ'IBHOC OIPEIEIICHAE N3MEHCHH 1 1
KMHETHYECKOM ¥ MOTEHIIUAILHON YHEPTUHN TIPH
CKATBIBAHUHM TE€JIa IO HAKJIOHHOM MIIOCKOCTH"
65 KonTponpHas pabota o Teme «Pabora u 1
MOIITHOCTb. DHEPTUS»
66 'I‘)ezepBHLHZ ypok. PaboTa ¢ Tekctamu 1o teme 1
Mexanuueckoe ABuxeHue"
67 PezepHblil ypok. PaboTta ¢ TekcTamu 1o Teme 1
" JlaBiieHue TBEPIBIX TEJ, )KUAKOCTEH U ra3on"
68 'I‘)ezepBHLHZ ypok. Pabota ¢ Tekctamu 1o teme 1
Pabora. MoutHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KJIACC

No 11/ Tema ypoka KosauvecTBO 4acoB JlaTa
Becero K/p II/p u3ydeHus

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-

1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MOJITBEP K ICHUS

2 Macca u pa3mep aTOMOB U MOJICKYJI 1

3 Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro 1
COCTOSIHUI BelllecTBa
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U

4 ra3o00pa3Horo COCUTOSIHI/II\/JI BEIECTBA HA 1
OCHOBE TIOJIO’KEHUI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

S) Kpucrammmieckue n amopgHbIe Tena 1

6 CMaunBaHue U KallWJUISIPHOCTb. 1
[ToBepXHOCTHOE HATSIKEHUE

7 TennoBoe pacHIMPEHHUE U CKATUE 1

5 Temnepatypa. CBsi3b TEMIIEPATypbl CO 1
CKOPOCTBIO TETJIOBOTO JIBUKCHHUS YaCTHI

9 Buytpennsist sueprus. CriocoObl H3MEHEHUs 1
BHYTPEHHEH SHEPTUH

10 Bunp! rennonepenaun 1
Ypoxk-koudepennus "[IpakTuueckoe

11 HCIIOIb30BaHHE TEILUIOBLIX CBOMCTB BEIIECTB U 1 1
MaTepuasoB B LIEIsIX dHEprocOepexeHus"

19 KommuectBo TernoTsl. Y aenpHas 1
TETMJIOEMKOCTb

13 YpaBHeHue TeroBoro 6ananca. TermiooOMeH 1
U TETUIOBOE PaBHOBECHE
JlaGopatopHas pabota "HccnenoBanue

14 ABJICHUS TEIJI0O0OMEHA MPU CMELIMBAaHUU 1 1
XOJIOAHOU U ropsiue BoAbI"
Pacuer xonmuuecTBa TEIIOTH, HEOOXOAMMOTO

15 JUIsL HATPEBAHUS TeJa U BbIIEISEMOT0 UM IIPH 1
OXJIaXICHUH

16 Ha6opaT9pHa51 pabora "Onpez[eneHYI:Ie 1 1
yIeTBHOM TEIUIOEMKOCTH BEIIeCTBA

17 DHeprus TOTBa. Y AeTbHAas TEIUIOTa 1
CTOpaHus
[InaBnenue u oTBepeBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeNbHAs TeIUIoTa 1
TUIaBJICHUS

19 Ha6opaT9pHa;1 pabora "Onpe,ueﬂeHI/{'e 1 1
yIETBHOM TEIUTIOTHI IJIABICHHS JIb/1a

20 [TapooGpazoBaHue U KOHJEHCAIUS. 1
Ucnapenue

21 Kunenwne. Y nennHas Temiora 1

1apoo0pa3oBaHus U KOHJICHCAIIUH.




3aBUCHMOCTh TEMIIEPATYPhI KUIICHHSI OT
aTMoc(hepHOro JaBICHHUS

Bnaxnocts Bo3nyxa. Jlaboparopuas pabota

22 "OnpeneneHre OTHOCUTEIBPHOM BIIAKHOCTH 1
BO3/IyXa"
23 Pemienue 3a1au Ha onpeiesieHUE BIAXKHOCTH
BO3/TyXa
[TpuHLIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CrOpaHus
o5 KII/I TerutoBoro nBurarens. TeroBbie
JIBUTATEIU U 3alllMTa OKpY>Karomel cpeibl
26 3aKOH COXpaHEeHHMsI U MIPEBPALCHHS SHEPTUHU B
TEIJIOBBIX IMTPOIIECcCcax
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
27 "TeruoBble siBIeHUs. VI3MeHeHNE arperaTHbIX
COCTOSIHM BeniecTa'
KonTtponsHast padora o Teme "TemmoBbie
28 sBIeHUs. VI3MeHeHne arperaTHbIX COCTOSIHUN
BelecTna
29 DnekTpuzanus Tei. [[Ba posia 3MeKTpUIeCKux
3apsI0B
30 VYpok-uccienoBanue "DieKTpusaius Tei 1
MHAYKIHMEW U IPU CONPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe nose. HanpsokeHHOCTh
32 anekTpudeckoro nois. [Ipunuun
CYNEPIIO3HUITUH JICKTPUUECKHUX MOJICH
33 Hocurenu snekTpuueckux 3apsjios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpaHEHUs JIEKTPUUIECKOTO 3apsiia
35 Pemienue 3a1au Ha mpuMEHEHNE CBOMCTB
3JIEKTPUYECKUX 3aps 0B
DIIEKTPUYECKHI TOK, YCIOBHS €T0
36 cyluiecTBoBaHUs. ICTOUHUKY 3JIEKTPUUECKOTO
TOKa
37 JlecTBHS 2IEKTPUUECKOT0 TOKA
VYpok-uccnenoanue "Jlelicreue
38 AIEKTPUUECKOTO MOJI Ha MPOBOJIHUKHU U 1
JUDJIEKTPUKA"
39 DJIEKTPUYECKUN TOK B METaJIax, JKUIAKOCTAX
U Traszax
40 DnekTpuydecKkas 1eMb U €€ COCTaBHbIE YaCTH
a1 Cuna Toka. JlaboparopHnas pabota 05
"N3Mmepenne u peryanpoBaHue CUiibl TOKa" '
42 DJeKTpUUYecKoe HarpskeHue. BonbTmerp. 05

JlabopaTtopHast padota "H3mepenune u




peryJIMpoBaHue HANPsKEHUS"

43

ConpoTuBieHUE MPOBOJHUKA. Y ACITBHOE
CONPOTHUBIICHUE BEILIECTBA

44

45

JlabopaTtopHast pabota "3aBUCUMOCTh
JIEKTPUYECKOTO COMTPOTUBJICHHSI IPOBOIHUKA
OT €ro JJIMHBI, IUIOMIAIA TONEPEUHOTO
ceyeHus M marepuaia”

3aBUCHMOCTh CHJIBI TOKA OT HAIIPSHKCHUSI.
3akon OMa aJ1s yyacTKa Lenu

46

JlaGopaTtopHast padota "HcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HITYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHSI PE3UCTOPA U
HaIpsKEHus: Ha pe3ucrope”

47

48

IlocnenoBarenbpHOE K napauiCiIibHOC
COCIUMHCHUA ITIPOBOAHHUKOB

JlaGopartopHas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANPSKEHUN ITpU
IIOCJIEI0BATEIbHOM COEIUHEHUH JIBYX
pe3uctopos"

49

JlabopaTtopHast pabota "I[IpoBepka npasuia
JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

50

51

Pemenue 3a1a4 Ha npumeHeHune 3akona Oma
JUISL PA3JIMYHOTO COCTUHEHHUS TIPOBOJTHUKOB
PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3akon JIxxoyns-Jlenna

52

JlaGopatopHas pabota "OmnpeneneHue padoTsl
Y MOIIHOCTH 3JIEKTPHUYECKOTO ToKa"

53

DneKTpUYecKHe Lenu 1 NoTpeouTenu
3JIEKTpHUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

54

55

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
"DnexTpuueckue 3apsaapl. 3apsHKEHHBIE Tella U
UX B3auMoaeucTBusa. IlocTOSHHBIN
3JIEKTPUYECKUM TOK"

KonTponbHas pabota mo Teme
"DnexkTpuuecKkue 3apsaapl. 3apsyKCHHbBIE Tella U
ux B3auMogencTBus. IlocToOSHHBIN
SJIEKTPUYECKHUI TOK"

56

ITocTossHHBIC MarHUTHI, HX B3aNMO/ICHCTBHE

57

VYpok-uccnenosanue "M3zydenue nosen
MTOCTOSIHHBIX MarHUTOB"

58

59

60

MaruutHoe nojie. MarautHoe noJjie 3eMiIud U
€ro 3HauYeHHUE I )KU3HU Ha 3eMiie

OmneiT OpcTena. MaruutHoe nose
9JIEKTPUYECKOro Toka MarHuTHoe mnose
KaTyIIKH C TOKOM

[IpumeHeHne 2MeKTPOMarHuTOB B TEXHUKE.

JlaGopaTtopHast pabora "M3yueHnue aeicTBUs
MarHUTHOTO TIOJIs1 Ha TPOBOJAHUK C TOKOM"

0.5




DIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3IE€KTPOABUTATENICH B

61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE. 1
JlaboparopHas padota "KoHCcTpyupoBaHue u
u3ydyeHue paboThl ANeKTpoaBUrarens"

62 OnbiThl Papajes. 3aKOH JIEKTPOMArHuTHOM 1
uHaykuuu. [Ipasuno Jlenna
Onekrporerepatop. CriocoObl OTydeHUs

63 AJICKTPUUCCKON IHEPTUU. DJICKTPOCTAHITUN Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH

64 'I:IOIIFOTOBKa K KOHTPOJILHOU paboTe 1Mo Teme 1

DNEeKTpUYECKHE U MATHUTHBIE sIBJIEHUS"
65 'I'<OHTp0JIBHaSI pabota o Teme 1
DNEeKTpUYECKHe U MATHUTHBIE sIBJIEHUS"

66 PesepBuelit ypok. Pabota ¢ TekcTtamu 1o Teme 1
"TemnoBbie sBICHUS"

67 '1')63€pBHI)II7I YPOK. Pabora c TEKCTAMI IO TeMe 1

[TocTosiHHBIH MeKTpUYecKuil TOK"

68 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHbIC SIBJICHHS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

14.5




9 KJIACC

No 11/ Tema ypoka KounuectBo yacos JlaTa
Becero  K/p II/p u3y4yeHus
1 Mexanundeckoe aBuKeHUe. MarepuanbpHas 1
touka. Cucrema orcueTa
2 [Tepemernienue 1
3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1
4 HepaBHomepHoe psSMOJIMHEIHOE IBUKEHHUE. 1
CpenHsisi U MTHOBEHHAsl CKOPOCTh
5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE IBUKEHHE. 1
Yckopenue
6 CxopocTh IPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
Jlaboparopnas pabota "OnpeneneHue
7 YCKOpPEHHMS TeJa IPU PAaBHOYCKOPEHHOM 1 1
JIB>KEHUU 110 HAKJIOHHOM MJIOCKOCTH"
8 CBobOoauoe nagenne ten. OneITel [annnes 1
PaBHOMEpHOE IBH)KEHUE IO OKPYKHOCTH.
9 [Tepron u yactora obpameHus. JluneitHas u 1
yIJI0Basi CKOPOCTHU
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHUE 1
11 [Tepsslii 3ak0H HproTOHA. BEKTOP CHIIBI 1
12 Bropoii 3akon HeroTona. PaBHOIeliCTBYI01IIAst 1
cuia
13 Tperuii 3akon Herotona. Cynepriozunus cui 1
14 Pemenne 3a1a4y Ha MpUMEHEHHE 3aKOHOB 1
Hprotona
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenune 3ana4 no teme «Cuia ynpyroctu» 1
17 Jlaboparopnas pabota «Onpenenenue 1 1
KECTKOCTHU TIPYKUHBD)
18 Cuna tpeHus 1
19 Pemenue 3anay no teme «Cusa TpeHUs» 1
20 JlabopaTtopHas pabota "Ornpenenenue 1 1
Kod(hduUIlMeHTa TPEHUS CKOJIBXKEHUS"
21 Pemenne 3amau mo teme "3akoHsl HeroToHA. 1
Cuna ynpyroctu. Cuia TpeHus"
29 Cuna TsDKeCTH M 3aKOH BCeMUPHOTO TATOTEHUS. 1
Yckopenue cBOOOTHOTO TaICHUS
VYpok-koudepenius "[IBuxeHue TEI BOKPYT
23 rpaBuTanimoHHoro neHTpa (ConHeunas 1 1
cuctema). ['amakTuxu"
24 Pemenne 3amau mo teme ”CI/IJ‘I? TSOKECTH U 1
3aKOH BCEMHUPHOTO TATOTEHUS
o5 [TepBas kocmuyeckas ckopoctb. HeBecoMocTh 1 1
Meperpy3Ku
26 PaBHOBecue MaTepraIbHOW TOYKH. AOCOJIFOTHO 1




TBEpOE Teo. PaBHOBecHe TBEPAOrO TeEIa C
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmeHT cuibl. LlenTp TspkecTn

28 PemeHI/Ie" 3a7a4 1no teme "MomeHT cuiibl. LlenTp
TSDKECTHU
[ToaroroBka K KOHTPOJILHOU paboTE MO TEME

29 "Mexannyeckoe IBmxeHne. B3aumonencreue
Ten"

30 Konrponsnas padora no reme "MexaHnueckoe
nBkenue. Bzaumonenicreue Tea"
Nmnynbe Tena. Umnyinsc cuiibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YTIPYTroe U HeyIpyroe
B3aNMMOJICHCTBHE

30 Pemenue ?'aﬂaq 1o Teme "3aKoH COXpaHEHUs
HMMITYJIbCa

33 YpOK-KOH(bepeHumI" "PeakTHBHOE IBUKEHHE B
MIPUPOJIC U TEXHUKE

34 Mexanudeckas paboTa U MOIITHOCTb

35 PaboTa cuIIbI TSDKECTH, CHITBI YIIPYTOCTH U CHITBI
TpEeHUs
Jlaboparopnas pabora «Onpezaenenue padoThl

36 CWJIBI TPEHUS TIPYU PABHOMEPHOM JIBFDKCHUHU
TeJla TI0 TOPU30HTATBHON MTOBEPXHOCTH

37 Csi3b dHEprun U padoThl. [loTeHIMaEHAS
SHEprus

38 KHHeTquCKafi sHeprus. Teopema o
KHHETUYICCKOW dHEPTUU

39 3aKOH COXpaHEHHUsI JHEPTUU B MEXaHUKE

40 JlabopaTtopHas pabota «3y4ueHue 3akoHa
COXPaHEHUS YHEPTUN

a1 KonebarenbHoe ABMKEHHE U €TO
XapaKTePUCTHKH

42 3aryxaromue Konedanus. BeiHyk/1eHHbIE
KoseOanus. Pe3onanc

43 MareMaTrueckuil 1 Npy>KUHHBIM MAsITHUKA
Ypoxk-uccienoBanue «3aBUCUMOCTD MEPUO/Ia

44 KoJe0aHui OT )KECTKOCTHU MPYKHHBI K MAaCCHI
rpy3a»

45 [IpeBpareHne SHEPTUN IPHU MEXAHHIECKUX
KoJIe0aHUAX

16 Jlaboparopnas pabota «OnpeneneHne 4acToThl
Y TIepro/1a KoJIeOaHUH MPYKHHHOTO MasiTHHKA
JlabopaTtopHas padota «IIpoBepka

47 HE3aBHCHMOCTH TepHo/ia KoJieOaHuil rpysa,
MTOJIBEIICHHOTO K HATH, OT MacChl Tpy3a»
Mexanndeckue BoJHEL. CBOMCTBA

48 MexXaHW4YeCKUX BOJIH. [IpomoapHbIC 1

IMOIICPCUYHBIC BOJIHEBI




Ypok-koHpepeHnus "MexaHn4ecKue BOJTHBI B

49 TBEPAOM Teiie. CeCMUYECKUE BOTHBI"

50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3Byka

51 Ypok-uccnenosanue "HabmroneHue )
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOThI

52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53 Ypok-koH(bepeHIus ""YJILTpaSByK 1 uH(ppa3ByK
B IIPUPOJIC U TEXHHUKE
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

94 "3akoHbI COXpaHeHusl. MexaHnueckue
KoJieOaHUs U BOJHBI"

KontponbHas padoTa mo teme "3aKoHbI

95 COXpaHeHUs. MexaHn4eCcKue KoJIieOaHust 1
BOJIHBI"

56 DIEKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE
BOJIHBI

o7 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana

58 ANEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3H"
VYpok-uccnenosanue "M3yuenue cBONCTB

59 ANEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO
MoOuIpHOTO Tenedona"

60 Pemrenue 3anay Ha ONPE/IENEHHE HaCTOTEL 1
JUTHHBI 3JIEKTPOMArHUTHON BOJIHBI

61 DnekTpoMarHuTHas mpupoza ceera. CKOpocTh
ceera. BonmHOBBIE CBONCTBA CBETA
Hcrounuku ceera. I[IpsaMonuneitHoe

62 pacnpoctpaneHue ceera. 3arMenus CoiHIa 1
JIyHbI

63 3akoH oTpakeHus cBeTa. 3epkana. Pemenue
3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKECHHS CBETA

64 [Tpenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonws3oBanne MoIHOTO BHYTPEHHETO
OTpPa)KE€HUs B ONITUYECKUX CBETOBOJIAX
Jlaboparopnas pabota "HccrnenoBanue

66 3aBUCHMOCTH yTJIa MPETOMIICHHS C]'3'6TOB01"0
Jy4a OT yIJia MajeHus Ha TpaHulle "BO3ayX-
crexso""

VYpok-koupepenius "Mcnoibp3oBaHuEe TTOJHOTO

67 BHYTPEHHETO OTPAKEHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3b"

68 Jlua3el. OnTHYECKAasl CHyIa JIMH3BI

69 [TocTpoenne n300paskeHMiA B JTMH3aX
JlabopaTtopHas pabota "OnpeneneHue

70 (hOKYCHOTO PaCCTOSIHUS M OTITUYECKON CHJIBI

cobuparomeii JuH3b1"




Ypok-koHpepeHmus "OnTudeckre TMH30BbIC

71 1
puooph!"

72 [';1a3 xak onTuyeckas cucrema. 3peHue 1

73 ypOK-KOH(bepeHI_[I/{'H "IledexTtsl 3penus. Kak 1
COXPaHHTb 3pCHUE
Paznoxenue 6enoro ceera B crieKTp. ONBITHI

74 Hprorona. CnokeHue CrieKTpajabHbBIX IIBETOB. 1
Jucnepcus ceera
Jlaboparopnas padoTa "ONBITHI IO PA3JI0KECHUIO

75 0enoro cBera B CEKTP U BOCHPUSITHIO 1IBETA 1
MPEIMETOB MPHU UX HAOIIOICHUH Yepe3
1IBETOBBIE (DUIBTPHI"

76 VYpok-nipakTukyM "BoiHOBbIE CBOMCTBA CBETA: 1
nucnepcusi, uHTepdepeHnns u audpaxmums"

77 OmnsiTel Pesepdopaa u niianerapHas Mozeib 1
aroma

78 [Toctynatel bopa. Moaens aroma bopa 1

79 Vcnyckanue 1 TOTJIOIEHHE CBETa aTOMOM. 1
KBantbl. JIuHeivaTsie CIEKTPhI

80 ypOK-HpaKTﬁIKyM "Habmtonenre ciekTpos 1
HCITyCKaHUS

81 PannoakTHBHOCTE U €€ BHJIBI 1

82 Crpoenue atomHoro siapa. HykinonHast Mmoaens 1

83 PanuoakTtuBHbIE ipeBparienus. 30Tombl 1

84 Pemenue 3aﬂa;1 o teme: "PaanoakTUBHbIE 1
TIpeBpaIeHUs

85 [Tepuron moypacmaa 1

86 VYpok-koHpepennus "PagnoakTuBHbIE ) 1
W3ITyYeHHUs B IPUPOJIE, METUIIMHE, TEXHUKE

87 SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 1
3aps1I0BOTO U MacCOBOI'0 YMCE

88 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U 1
SHEPTUU

89 Pemenue 3amad mo teme "SnepHsie peakiun" 1

90 Peakniuu cunTe3a u genenus saep. McrouHuKH 1
sHeprun CoJiHIIA U 3BE3]
VYpoxk-koHpepenuus "SnepHas sHEepreTUKa.

91 JlencTBrS paguOAKTUBHBIX U3Iy4YEHUI Ha 1
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOIBHOU paboOTE MO TEMe

92 "DIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC 1
BOJIHBL. KBaHTOBBIE siBieHUS"
KonTponbhas pabota no teme

93 "DIIEKTPOMAarHUTHOE TOJIE. DJIEKTPOMATHUTHBIE 1
BOJIHBI. KBaHTOBBIE SIBIEHUS"

94 [ToBTOpenue, 0600menue. JlaboparopHsie 1
paboTsI 1o Kypcy "B3anmopeiicTBue Ten"

95 [ToBTOpenue, 0606meHue. Pemenne pacueTHBIX 1




U KaQYECTBEHHBIX 3a7a4 110 TeMe "TerutoBrie
npouecch”

[ToBTOpenue, o600mEeHue. Permenne pacueTHBIX

96 Y KadecTBeHHBIX 3a/1a4 1o Teme "KII1]] 1
TEIUIOBLIX ABUrareici"
[ToBTOpenue, o600mEeHue. Permenne pacueTHBIX

97 Y KauecTBEHHBIX 3a1a4 1o teme "KII1/] 1
3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, o600menue. JlaboparopHsie 1 1
paboTsl 1o Kypcy "CBeToBbIe sIBICHUS"

99 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1
1o TeMe "3aKOHbI COXpaHEHHUs B MEXaHUKeE"
[ToBTOpenue, 0606menue. Pabora ¢ Tekctamu

100 " " 1
o TeMe "Konebanust 1 BOJIHbI

101 [ToBTOpenue, o600meHne. Pabora ¢ TekcTamu 1
o Teme "CBeToBbIC sIBICHUS"

102 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu 1
o Teme "KBaHnToBas u siaepHas ¢puzuka”

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1Sd YYEHUKA

» dusuka, 7 xknacc/ [epsimkua A.B., O01mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO «/[PODAY;

Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

» ®usuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO «JJPODAY;

Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

» ®usuka, 9 xnacc/ [epermkua A.B., I'ytauk E.M., O61ecTBo ¢ orpaHuYeHHOM

OTBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmectBo «M3narensctBo «lIpocsemenue»

METOAUYECKUE MATEPHUAJIBI JIUISI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET









