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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoOHIENIMHM TpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo (¢u3uMKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeesieHHe y4eOHOTO MaTepuana 1o TojaaM
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS U Y4€TE€ BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOJUYECKON MOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil U pU3NUECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna w3 rNMaBHBIX 3a7ad (U3NYECKOro oOpa3oBaHUs B CTPYKType oOmiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTB!
® HAy4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHbIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTBepxkA€HHON pemeHneM Koimernn MunucteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMPEJICTaBICHUH O HAyyHOM MeTOAe TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymield npodeccnoHaTbHON
JeSITeITbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JalbHEUIIEMY O0YYCHHIO B TOM
HarpaBJICHUH.

JocTmwkeHnne STHX IeNell mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHUs 00ECIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TETUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

e npuoOpeTeHHEe YMEHUH ONUCHIBATH UM  OOBACHATH (U3HUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PCIICHHUS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJICJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHEC YMCHHU HAONIOJIATh NPUPOIHBIC SBJICHUS W  BBIIOJHITH  OIIBITHI,
nabopaTopHble pabOThl U AIKCIICPUMEHTAIBHBIC HCCIICAOBAHUS C HCIIOJIb30BAaHHEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e OCBOGHHE MPUEMOB PabOTHI ¢ HH(DOpMaIuer (GHU3MUECKOro COACP)KAHUS, BKIFOUYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKUE UHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DH3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoaMTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeNI0), B 8 Kiacce — 68 yacoB(2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BhIOOp NMPOBENEHMs J1a0OpaTOPHBIX PabOT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKE.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MUpAa.

®uznka — Hayka o npupoze. SBneHus npuponabl. PU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemHocTs U3MepeHnit. MexayHapoaHas CHCTEMA E€AVHMIL.

Kak ¢usuka m npyrue ecrecTBeHHblE HayKd H3y4yaroT MpHpoNy. EcTecTBEeHHO-HAy4YHBIH
METOJI TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpKE THUMOoTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(bu3NUeCKUX SBICHHUH C IOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TeIIOBbIe, 3JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.



2. ®usnueckue NpuOOPHl U MPOLEAYypa MPSAMbIX U3MEPEHUN aHATOTOBBIM M IU(POBBIM
pubOpoOM.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenue HEHbl JeIeHUS HIKAIbl K3MEPHUTEIBLHOTO MpUdopa.

N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenue pasMepoOB MabIX TEN.

v wnNe

W3mepenne teMiiepaTypbl MpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA U JAAaT4MKa
TEMIIEpaTyphl.
6. IIpoBeneHue wucciieqoBaHUsS MO IMPOBEPKE THUIIOTE3bl: AAJIBHOCTh IOJIETA NIApHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIlIe BHICOTA MTyCKA.

Pa3nes 2. lleppoHavyaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWXKEHHUS YacTHL C TEMIIEpaTypoMu.
bpoyHoBckoe nBmxkeHue, auddys3us. B3zanMopaelicTBHEe 4YACTHI[ BENIECTBA: MPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTammnyeckux) Teia. B3auMoCBs3b MEXIy CBONCTBaAaMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUN
BOJIBL.

Hemoncmpauuu.

1. Habmonenue OpOyHOBCKOTO JBUKCHHUSI.

2. HaGmronenue nuddy3un.

3. HaOmionenue siBieHUN, OOBSICHSIOIMIMXCS NMPUTSHKEHUEM WIM OTTAJIKMBAHUEM YaCTHUIL

BEILIECTBA.

Jlabopamopuvie padomol u onvimel.

1. OueHka AMaMeTpa aToMa METOJIOM PsAJOB (C UCHOIb30BaHUEM (oTorpaduii).

2. OnbIThl O HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBu:keHue U B3aUMOIeiicTBHE TeJl.

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBUkKEHHE. (CKOpOCTb.
Cpenssist cKOpoCTb TPY HEPAaBHOMEPHOM JBMKEHUM. Pacd€T MyTH ¥ BpEMEHU IBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe TeNl Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JIBHKEHHS Tel. Macca kak mepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna kak XapakTepucThKa B3aumogeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3MepeHne cuiibl ¢ OMONIBIO JWHAMOMETpa. SBIeHHE TATOTeHUs W cuiia Tsxectu. Cuita
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocts. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsmoii. PaBHozelcTByronas cuit. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4ecKoro JBUKEHHS Teja.

2. H3mepeHue CKOpOCTH MPAMOIUHEHHOIO JBUKEHUS.

3. HaGmioneHue siBI€HUS MHEPLIUU.

4. HabmoneHne N3MEHEHUs1 CKOPOCTH MPH B3aMMOACHCTBUH Tell.



5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.
6. CioxeHHe CUIl, HallPaBJIEHHBIX 110 OJHOM MPSMOIL.
Jlabopamopuwie pabomsl u onvimel.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM LIapuKa MO0 HAKIOHHOM
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TENA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aedopmanuu) npyKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHBIICHUS U YBETUYEHUS JaBieHus. /laBnenue ra3a. 3aBUCUMOCTD
JaBjieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBnenus TBEPAbIMU TEIAMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
nryounbl.  [mapocratudeckmii  mapamokc. CooOmarommecss cocyabl. [ mapaBnmueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpUuuHBI CylIecTBOBAaHUS BO3IYIITHON
obooukn 3emymn. OnwiTr Toppuyermm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
atMoc(epHOro MJaBJICHHS OT BBICOTHI HaJI YypoBHeM wMops. [lpubopsl s wu3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrlTankuBaromias (apXxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

[lepenaua naBneHuUs KUIKOCTHIO U Ta30M.
Coob1maronyecs: Cocy/sl.

I'mnpaBnnyeckuii npecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

oV ks wNPRE

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa TOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue 1utaBaHUs Te: ITUTABAaHWE WM TOTPYXEHUE TeI B 3aBUCHMOCTH OT
COOTHONIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOTrpy:KEHHOM B JKUIKOCTh
YacTH TeJa.

®

2. OmnpenenieHWE BBITATKUBAIONIEH CHIIBI, JEUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOIIECH CHJIBI, JEHCTBYIOLIEH HA TEJIO B
JKUJIKOCTH, OT MAacCChI Tea.

4. OnbIThl, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh BBITAJKUBAIOLEH CUIIbI, IEUCTBYIOIIECH Ha
TEJI0 B KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT TJIOTHOCTH
JKUTKOCTH.



5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJAKHM U OIpEAelIeHHe €€
IPYy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHeTnueckas M NoTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue paOOTHl CUIIBI TPEHUS TMPU PABHOMEPHOM JBUKEHHHM Tejla IO

TOPU30HTAIILHOM TOBEPXHOCTH.
2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.
3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUHU.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucramwinueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TEII HA OCHOBE MOJIOKECHUN
MOJIEKYJIAPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermioBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHUS YacCTHIIL.
Buaytpennsass osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
coBeplieHre paboThl. Buapl Teronepenaun: TeriIonpoOBOAHOCT, KOHBEKITUS, H3ITYYCHHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TEerioBoOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBrmeHue u OTBepAEeBaHUE KPHUCTATUYECKUX
BEIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIEpaTypbl KWIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpuammner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEIH U 3alIUTa OKpY>Karolel cpeibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.
1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.
Hab6mronenue nuddys3un.
3. HaGnronenue siBneHU cMauyuBaHUS M KAWL PHBIX SBICHUH.
4. HalOnrogeHue TeTIOBOr0 PacIIupEeHUsI TEIl.
5. V3meHeHwue qaBieHMs ra3a MpH U3MEHEHHN 00bEMa M HarpEeBaHWU WITH OXJIKICHUH.



6. IIpaBuna uzmepenus TeMiepaTypsl.

7. Bwugel Teruionepenayu.

8. OxJaxJaeHHe MPU COBEPIICHUH PAOOTHI.

9. HarpeBanue rpu coBepiieHUU pabOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHue mocTostHCTBA TEMIIEpATyphl MPH TIaBJICHUH.

13. Moaenu TeTOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITbI 1O OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl 1O HAOJIIOAECHUIO TEMJIOBOTO PaCIIMPEHHs ra30B, KUJIKOCTENH U TBEPIBIX TEI.
4. OrmpeneneHue JaBieHUs BO3IyXa B OaJUIOHE IITIpUIIA.
5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb JaBJIEHHS BO3AyXa OT €ro o0béma u

HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JIMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHMs] BHYTPEHHEH AHEPrUM Tejla B pe3ysbTare TEIUIoNepeaauu u

paboThl BHEIIHUX CHII.

8. HccnenoBanue siBJeHUS TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpezneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TNpPU TEIJIOOOMEHE C

HarpeTbIM METaJNIMYECKUM I[IUIHHIPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aleKTpUYEeCKUX 3apsiioB. B3zaumonelcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJIEUCTBUS 3apSKEHHBIX T€JI OT BEJIMYUHBI
3aps/10B M PACCTOSIHUSA MEXY TelIaMHt).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nekTpuueckoro noss. IlpuHnun cynepnosunyu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIA snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampsbkeHne. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHME BemiecTBa. 3akoH Owma Juisi ydacTka LEMHu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTta u MOUTHOCTH 37EKTpUUECKOTo Toka. 3akoH J[koyns—JIenna. DnexkTpuueckue nenu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHBIE MarHuTHL. B3auMozeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOe MoOJe€.
MarnuTtHoe moje 3eMIM U ero 3Ha4eHue s ku3HU Ha 3emute. OnbIT DpcTeaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO MOJISt



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IOCTOSHHOIO TokKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTEsIeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl MNOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa poJia aEeKTPUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DJIeKTpOCTaTUYECKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[IpOBOJHUKY U TUBTEKTPUKH.
MopenrpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.

W ooNOU kWM R
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. 'a30BbIii pazpsm.
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. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.
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. I/I3MepeHHe QJICKTPHUUYCCKOI'O HAIIPS?KCHUSA BOJIBTMETPOM.

=
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. PeocraTt u marasun COHpOTHBﬂeHHﬁ.

=
Ul

. BSaHMOHeﬁCTBHC IIOCTOAHHBIX MAarHuTOB.
. MO[[GJIHpOBaHI/Ie HCEBO3MOXHOCTHU pa3aCICHUA ITOJIOCOB Maruura.
. MO[[GJIHpOBaHI/Ie MAarHUTHBIX HOJICH IOCTOSHHBIX MAarHUTOB.

.
00O N O

. OnbIT OpcTena.

=
Yo

. MaruuTtHoe 1moJjie Toka. BHCKTpOMaFHI/IT.

N
o

. I[eﬁCTBHe MAarauTHOTIO IIOJISI Ha IIPOBOJHUK C TOKOM.

N
=

. QHGKTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKA.

N
N

. UccrienoBanue sABiIeHUS 3IEKTPOMArHUTHON MHIYKIIMH.

N
w

. OneiTel Dapanes.

N
H

. 3aBUCHUMOCTb HaIrpaBJICHHUA HHAYKIIUOHHOT'O TOKa OT YCHOBI/Iﬁ €0 BOBHUKHOBCHUSI.

25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimol.

OI1BITHL IO Ha6JHO)IeHI/IIO QJICKTPHU3alluU TCII HHHYKHI/Ieﬁ " Ipr COITPUKOCHOBCHUH.
I/ICCJ'ICI[OBaHI/IC I[el\/'ICTBI/Iﬂ SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U JTUIJICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM MU MOCTOSHHOTO TOKA.

H3mepeHue u peryInpoBaHHUe CHUIIbI TOKA.

W3mepeHue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

oA wWNPRE

7. ONbITEL, JAEMOHCTPHUPYIOIIAE  3aBHCHMOCTH  JJIEKTPHUYECKOTO  COIPOTHBIICHUS
MIPOBOJTHHUKA OT €0 JUTUHBI, IJIOIIA TN ITOTIEPEYHOT0 CEUSHHS U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANMPSDKEHUH TPU TOCIEIOBATEIbHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia I CHUIIBI TOKA MPH MapaUIETFHOM COCTUHEHUN PE3UCTOPOB.

10. Ompenenenne paboOTHI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP.

11. Ompenenenne MOIIHOCTH YJIEKTPUYECKOTO TOKA, BBIACTSIEMOI Ha Pe3UCTOpeE.



12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JaMIIOUYKY, OT HaIpPsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ[ narpeBatens.

14. MccnenoBaHue MarHUTHOIO B3aMMOJECHCTBYS IIOCTOSHHBIX MarHUTOB.

15. VI3yyeHue MarHMTHOIO IIOJSl IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA 3IEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KaTYIIKHA C TOKOM U
Mar"urTa OT CHJIbl TOKa M HAIIPABJICHUS TOKA B KaTyIIKE.

18. M3y4yeHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBurareslbHONM yCTAaHOBKHU.

21. OnbITHl 110 HMCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMATHUTHONM HHAYKLMU: HCCIEI0BAHUE
VU3MEHEHUH 3HAYEHUs U HaIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTD
MEXAHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABMKeHHEe. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IIPU HEPAaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHenHoe nBukenne. CBoboiHoe majaeHue. OnbIThl
lNanunes.

PaBHOMepHOE nBMXeHHE 10 OKpykHOcTH. Ilepuon u yacrora obpaiieHus. JIuneitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJB)KEHHUS, CUjla TPEHUs
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHs. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBuxenne 1aner Bokpyr Connna. IlepBas kocmmueckas ckopocTs. HeBecomocts n
[EepPErpy3KHu.

PaBHOBecue MarepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teano. PaBHOBecue TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Umnynec Tena. M3menenue umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTreHumanpHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHHUS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroeHue MeXaHW4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME IyTEH W TPACKTOPHUM JBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

Pa3HBIX TEJl OTCUETA.
3. H3mepeHue CKOPOCTH U YCKOPEHUS IIPSIMOIIMHENHOTO IBUKCHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOIO JIBUKECHUSL.



o w

HaOnronenue nBukeHus Tena 1o OKpyKHOCTH.

Habmionenne MexaHM4ecKuX SBJICHHM, TPOUCXOIAIMUX B cucTeMe oTcuéta «Tenexkan
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKCHUH OTHOCUTEIIFHO KaOMHETa (PU3UKH.
3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJIa U IEHCTBYIOIIEH HAa HETO CHJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOACHCTBUM TeEIL.

M3MmeHeHune Beca Tea IpU yCKOPEHHOM JBUKCHHU.

. Ilepenaya nmiynbca npyu B3aUMOJEHCTBUU TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHenue umnysbca Ipyu abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.
. HaGmroienne peakTHBHOIO JBUXKEHUS.

. CoxpaHeHne MeXaHN4eCKOM SHEpruy Ipy CBOOOJHOM MAICHHH.

16.

CoxpaHeHne MEXaHUYECKOW PHEPTUU NP IBUKEHUU TeJIa MO/ IeHCTBUEM IIPYKHUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.

®

10.

11.

KoucTpynpoBanue Tpakta uisi pa3roHa U JaJbHEWIIEr0o PaBHOMEPHOTO ABM)KEHUS
[IapUKA WK TEJICKKH.

Onpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBIKEHHUS IIapuKa 0
HAKJIOHHOM TJIOCKOCTH.

Omnpenenenne YCKOpEHHs Tella NPH PABHOYCKOPEHHOM JIBIKCHHH II0 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
HAYaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TNPHU PABHOYCKOPEHHOM JBUKEHUM 0€3 HadaabHOM
CKOpPOCTH IIYTH OTHOCATCA KaK pan HEYETHBIX qucei, TO COOTBCTCTBYIOHIUC
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMajbHOTO
JTaBIICHUSL.

Onpenenenne ko3P huieHTa TPEHUS CKOIbKECHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIPYrOCTH TpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HCIIOABUKXHOT'O U ITOABUXHOT'O 0JIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexannveckue Kos1e0aHusI M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojebaHus. BeiHyxaeHHbsle koneOanus. Pezonanc. MexaHudeckue BOJHBI.
CBolicTBa MexaHn4ecKuX BOJIH. [IposiosbHbIE 1 onepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmronenue xonebaHuii Tel Mo JSHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGmonenue koneOaHuM rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJCOaHMI 1 pe30HaHCcA.



4. PacnpocTpaHeHHUE MPOJOJIbHBIX U ONEPEUHBIX BOJIH (Ha MOJEIN).
5. HaGmoneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
6. AKyCTUYECKUH PE30HAHC.
Jlabopamopnwvie pabomot u onvimeol.
1. OmnpeneneHue 4acTOThl U Meproia KoiaeOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OmpezaeneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCHMOCTH TEpHOAa KOJeOaHHWH MOABELIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoOfa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka He3aBUCHUMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMEpUoJia KOJIEOaHWH MPYKHUHHOTO
MasTHUKA OT MACChI I'Py3a U KECTKOCTU NIPYKUHBI.
7. W3mepeHue ycKopeHHs! CBOOOIHOTO Ma/ICHUS.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkaa 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TeneoHa.
Pa3nen 11. CBeToBble siBJICHUS.
JlyueBasg moxenb cBera. McrouHuku cBeta. IIpsAMOIMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienue cBera. 3aKoH npenoMiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHrEe OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nyueit B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Tesneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonMHENHOE pacIpOCTPAHEHHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
ONOTHYECKUN CBETOBOJI.
Xox tydeit B coOuparomiei JTnH3e.
Xox Jydeil B paccenBarolleH JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.

W Nk WNE

[Tpunumn neicTBus GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mopens rnasa.
11. PaznokeHue 6e1oro cBeTa B CIEKTP.



12. Tlomy4enue Georo CBeTa MPH CIOKCHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yTJIa OTPaXKEHHs CBETOBOT'O JIydya OT YIJla MMaJeHHUs.

2. HzyueHue xapaKkTepUCTHK H300paKCHUs TpeMETa B IJIOCKOM 3epKaie.

3. MHccnenoBanue 3aBUCMMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia TMaJeHHs Ha
TPaHUIIC «BO3yX—CTECKIIO.

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAIOLIECH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

Nowu s

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBIE
(UITBTPHL.

Pa3nes 12. KBaHTOBBIE SIBJICHUS.

OmnsiTel Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcemyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnass mogmens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIep.

SnepHble peaky. 3aKOHBI COXPAHEHMsI 3apsJ0BOIO U MACCOBOTO YHMCE. DHEPIUs CBA3U
aToOMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHeprun CosHUA U 3BE3.

Snepnas sHepreTuxa. JIeMcTBUA pagMOAKTUBHBIX U3JIy4YE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOLICHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CuekTp BozOpoOJa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLUINX U3Ty4YEHUH.

. Perucrpanus u3inydeHus: NpUpoIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroeHue CIUTOMIHBIX U JTMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MyTH (I10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO--0000IIAOIINKA ~ MOAYJIb TPEAHA3HAYeH IS CHUCTeMaTH3allik |
0000IIeHNsT IPEMETHOTO COJIEPIKAHMSI M OTIBITA IEATEILHOCTH, IPUOOPETEHHOTO TIPH U3yYCHUN
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[lpy wW3yYeHWUM [NAHHOTO MOJIYJS PEATM3YIOTCS UM CHCTEMATH3HPYIOTCS — BHIBI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX 00€CreunBaeTcs JOCTIDKEHHE TMPEIMETHBIX H
MeTaIpeIMEeTHbIX TUTAHUPYEMBIX pe3yibTaToB o0y4eHus, dopmupyercs
€CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHME HAayYHBIX METO/IOB HCCJIECIOBAHUS SIBICHUMN
OpUPOIBl W TEXHUKH, OBIAJICHUE YMEHUSAMH OOBSICHATh (PU3MUYECKHE SIBICHUS, TPUMEHSS
NOJTy9YCHHBIC 3HAHUS, PEIIaTh 33aJ]a4, B TOM YHCJIe KAaYeCTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMAIBHO NEesITeIbHOCTHBIM XapakTep JAHHOTO pasfelia peaau3yeTcs 3a c4ET TOro,
4TO 00y4arolrecs BhIMOIHAIOT 33aHUs, B KOTOPBIX UM IpeJIaraercs:



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH (M3HUYECKUE SIBICHUS

B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;

HCIIOJI30BAaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ, B TOM 4YHCJIC OJIA

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOAOB;
00BACHATH HAay4YHBIC OCHOBBI Haubosiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ,

HAlmpumep, MTPAKTUYCCKOro MCIIOJIb30BaHUA PAaA3JIMYHBIX HCTOUYHHUKOB OHCPIrMHM HA OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHUS BCEX M3BCCTHBIX BUAOB SHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynprare wusydyeHus ¢GU3MKA Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS Y

oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hU3UUYECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHHE K TOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO3HAYMMBIXH ITUYECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HAHHE BAXKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauecTB (PU3MUECKOW HAyKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) 1EHHOCTH HAYYHOT0 MO3HAHUA:

— OCO3HaHHE IIEHHOCTH (DU3MYECKOM HAyKHW KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIIHOHAJIBHOIO 0JIArONOJYYHS:

— OCO3HaHME IIEHHOCTH 0e30macHoro obpasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e IpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

— aKTUBHOE y4acTHe B pPEIICHUU MPAKTUYECKHUX 3a7a4 (B paMKax CEMbH, 00pa3oBaTeIbHON
OpraHu3alyM, TOpoJa, Kpas) TEXHOJOTHYECKOM ¥ COIMAIBHOM HANpaBICHHOCTH,
TPeOYIOMIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— WHTEpEC K MPAKTUUECKOMY U3YUCHHIO MTPOQECCUil, CBA3aHHBIX C (PU3UKOM;

7) 3KOJI0rM4YeCcKOro BOCIIMTAHMS:

— OpHEeHTalusg Ha TpUMEHeHWEe (PU3WYecCKWX 3HAHUW I pemieHus 3aaad B o0JacTu
OKpY’KaIoIel Cpe/bl, TNIAHUPOBAHUS TIOCTYIKOB M OIICHKHA WX BO3MOJKHBIX TOCIEIACTBUI
JUISL OKPY>KarOIEe Cpeibl;



® — OCO3HAHHE INI0OATHFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTeH MX PelieHus;
e 8) aganTauuy K M3MEHSIIOIUMCS YCJIOBUAM COIMAJIBHON U MIPUPOIHON Cpeabl:

e — MnOTpeOHOCTh BO B3aMMOJCHCTBUM MpU BBHIMOJIHEHUH MCCICAOBAaHUNH U TPOEKTOB
(bu3nYecKoil HaNPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTUX;

® — [IOBBILIECHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTb;

e — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHUI, B TOM 4ucie (HOpMyIUpOBaTh HJIEH,

MOHSTHS, TUIIOTE3bI 0 (PU3NIEeCKNX 0OBEKTaxX M SBICHUSIX;

e — Oco3HaHHE JAe(HPUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UTAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETCHUN HOBBIX (PM3MUECKUX 3HAHHIA;

® — CTpeMJICHHE aHAIM3UPOBAThH U BBIABIATH B3AaUMOCBS3U MIPUPOIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCTIOIB30BaHNEM (prU3NYEeCKUX 3HAHUM;

® — OIEHKa CBOMX MACHCTBHH ¢ Y4ETOM BIHMSIHUS HA OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
r7100aIbHBIX ITOCIEICTBHH.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMsS TporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKATHBHbBIE
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHbIE yUeOHbIE ACUCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble Jiornueckue 1eiCTBHA:

® BBIBIATH U XapaKTEPU30BATh CYIECTBEHHBIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(DUKAIIMN, OCHOBAHUS ISl 0000IICHUS
Y CPaBHEHUS,

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (aKTaX, JaHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

® BBIBIATH NMPUYUHHO--CIEACTBEHHBIE CBSI3W MPU U3YUYCHUU (UBNYECKUX SIBICHUN U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTHUBHBIX M WHIYKTUBHBIX
YMOSaKHIOquHﬁ, BbBIIBUT'ATh T'MITOTE3bI O B3AUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,

® CaMOCTOSTENbHO BBIOMpaTh CMOCOO0 pemieHus Yy4yeOHOM Qu3myeckor 3amauu
(cpaBHEHHE HECKOJBKUX BapUAHTOB pelIeHHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciieqoBaTe/IbCKHe AeHCTBUSA

® JCIOJI30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKUM HHCTPYMEHT MMO3HAHUS;

® IMIPOBOAUTH 110 CaMOCTOATECIIBHO COCTaBJIICHHOMY IJ1aHy OIIBIT, HECJIOKHBIN
bu3nYECKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBICHUS;

® OIEHUBaTh Ha MPUMEHHUMOCTb U JOCTOBEPHOCTH MH(OPMALMIO, TOJYYECHHYIO B XO€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

® CaMOCTOATENHHO (OopMynUpoBaTh OOOOIIEHHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

® POTHO3UPOBATH BO3MOXKHOE JalIbHENIee pa3BuTHE GU3NIECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh TPEINON0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.



PatGora ¢ undopmaunmeii:

NPUMEHATh pa3NUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl NPU TOMCKE W OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NYecKoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh WHPOPMAIMIO PA3THYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAaNbHYIO (opMy mnpeacraBieHus HHGopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi 1 X KOMOMHALIUSMHU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJaeMOl TEMbI U BBICKA3bIBaTh HJICH,
HalleJICHHbIC Ha pEeIIeHHUEe 3aa4u U MMoAJepKaHue 01aroKenaTeIbHOCTH OOIEHMS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacCTHHKOB JHAajora,
OOHapYKUBATh Pa3IMYKME U CXOJICTBO O3HIINH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIUCHMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YJNbTaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCTIIeprMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IIPY PEUICHUU KOHKPETHOH (pru3mueckoi mpoOIemsr,

NPUHUMATh eI COBMECTHOHM JEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O €&
JOCTIDKEHUIO: PACIPEesATh PO, 00CYKAAaTh MPOLECCH U PE3yIbTaThl COBMECTHOU
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAaIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJIaJAa B OOMMUHA TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCA B PA3IMUYHBIX NOAXOAAX NPUHATUS pelIeHUH (MHIMBUIYaJIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IPyIIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpeAIaraéMble BApUaHThl PELIEHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNs,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTHD)KEHHUS) pe3yJbTaTOB JESTeNbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;



OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTH ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJE CIOpa WM AUCKYCCHU Ha HAyYHYIO
TEeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBO JPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCMOJIb30BaTh IOHATHA: (U3MUECKHE M XUMHMYECKHE SIBIICHUs, HaOJIOJeHHeE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOoe
JIBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOAEHCTBYIOIas cuia, jAedopmanus (ympyras, IUIacTHYEcKas), HEBECOMOCTb,
cooOLIa0IIUECs COCYIbI;

pasnnyath siBiieHus (1ud¢y3us, TEII0BOE IBUKEHHUE YacTUL] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JBI)KEHUE, MHEPLUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOM OChbIO BpallleHMs, Iepeaadya JaBJ€HUS TBEPIBIMU
TEJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalLeHUs
MEXaHUYECKOM SHEprun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyUEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: MPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO MAABJIEHUS Ha XUBOM OpraHusM, IjIaBaHUE pbIO,
pblYary B TeJe YeloBeKa, MPU 3TOM IEePeBOIUTH MPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIUCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3HUECKHe SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BPEMs, MYTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHUs, JaBlIEHUE
(TBEpHOro Tema, >KMJIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKass padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUAIbHAs 3HEPrusi), IpU ONUCAHUU MPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCIIONb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIBI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYyIbI, CBA3BIBAIONIME JaHHYIO (QU3NYECKYIO
BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpa(UKH H3Y4YEHHBIX 3aBUCHMOCTEH
(bu3MUeCKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCHOIb3Ys
npaBujIa CJIOKEHMs CUJ (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXpaHEHHMsS MEXAHMYECKOH SHEpruu, IpH OSTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATH NMPUYUHHO-



-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAaroB ¢ OMOpPOM Ha
1-2 wu3y4eHHBIX CBOMCTBa (U3MUYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemats pacuéTHbie 3agadyd B 1—2 JEWCTBUSA, HWCIONB3YsS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEIMYMHBL: HAa OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJICTABIATh (U3UYECKUE BEIUYUHBI B (OPMYJIbl U
MPOBOANTH PAcUEThl, HAXOIUTh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIC IS PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIN (PUINIECKUX
METO/OB, B OIIMCAaHUM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pa3idyaTb U HHTEPIPETHPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OIBITA, I€JaTh BHIBOJBI 10 €ro pe3yjibTaTaMm;

MIPOBOAMTDH OMNBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTH MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBATH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITIOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, MAcChl Tela, 00bEéMa, CUIIbI U
TEMIEPATYPHl C UCIOJIL30BAHUEM aHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aIUCHIBATH
MOKa3aHus TpUOOPOB C YUETOM 33JaHHON aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAIn
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YJIMHEHHS MPYXKUHBI, BBITAJKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM IJaBaHUS TeJl, YCIOBUW paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHSATH
U3MEpEeHUs, cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl MONTYYCHHOMN
3aBUCHUMOCTH (PU3UYECKMX BEIMYUH B BUJE MPENJIOKEHHBIX TaOMUIl U TPaduKOB,
JlenaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHHUS;

MPOBOANTH KOCBEHHBbIE HM3MEPEHUs (PUINYECKUX BENMYUH (TUIOTHOCTH BEIIECTBa
JKUJKOCTH W TBEPAOrO Tella, CWila TPEHHsI CKOJIBKEHHMs, [JaBJICHHE BO3/1yXa,
BBITAIKMBAIONIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEeJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUH U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOW BEJIUYUHBI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 71abOpaTOpHBIM
00opy0BaHUEM;

YKa3bIBaTh MPHUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECs COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MTPHUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOPOM HA MX OMHUCAHMUSA (B TOM 4YHUCJE: MONIIMIHUKUA, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMED, IMOPLIHEBOW HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;



IOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCMOJIb30BaHUSl (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XHM3HM I OOecredyeHus
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKarollleu cpee;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(popmanmu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAaHUM U IIyTEM CPaBHEHMS
Pa3IMYHBIX UCTOYHHUKOB BBIAEIATH HHPOPMALIMIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JINTEPATYPy
($U3NUEeCKOro Co/Aep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIICHUsI Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3y/bTaTax MPOEKTOB WM YY€OHBIX UCCIIEI0OBAaHUM, IPU 3TOM
IrpaMOTHO HWCHOJB30BAaTh HM3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALMEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIEN0BAHUM paclpenessaTh 00S3aHHOCTH B
IpYyNIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLICHWBAaTh COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJIEMCTBHE, YUUTHIBAsI MHEHHUE OKPY)KAIOIIIUX.

K kxonny oOyuenus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILECHHBIM U HEHACBIILIEHHBIN I1ap, BIAXXHOCTh BO3yXa, TEMIIEPATYpPa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
1oJje, MPOBOJHUKA W AUAIEKTPUKHU, MOCTOSIHHBIM JJIEKTPUYECKUN TOK, MAarHUTHOE
T0JIE;

pasznuyath SBJIEHUS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEeIIOBOE
paBHOBECHE, CMa4yMBaHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3ALIUS (oTBepaeBaHue), KUIICHHUE, Temionepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3JIYYCHHUE), IJICKTPU3alUs TeJ, B3auMOJCHCTBHE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HAa MPOBOIAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHAYKIUSA) 1O OINHCAaHUID MX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KanWJUISIpHBIE SIBJICHUS B MPUPOAE, KpPUCTaUIbl B Tpuponae, uznydenue CorHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTPUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJSI JJIsi KU3HHU Ha
3emite, MOJSIPHOE CHUSHHE, MPU I3TOM TEPEBOJUTHh MPAKTUUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,



OTKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, yJesIbHas
TEINIOEMKOCTh ~ BEIECTBA, YAEIbHAs TEIJIOTa IUIABJICHUS, YyJeJIbHAs TEIUIoTa
napooOpa3oBaHus, yHAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAXKHOCTb BO31yXa, JIEKTPUYECKUH
3apsil, CHUJa TOKa, OJJIEKTPUUYECKOE HANpsDKEHUE, CONPOTUBJIEHUE IPOBOAHMKA,
yJIeIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUYECKOTO TOKA), IPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003HaueHMsI M eIUHUIBI GU3NYECKUX BEJINYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE
JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTh Ipaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIMUMH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJEKYJSPHO--KHHETHYECKOW TEOPHHM CTPOCHHS BEIIECTBa,
OPUHIUI  CYNEPIIO3UIUK ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiza, 3akoH Oma s yyacTka uenu, 3akoH JDxoyms—JIeHna, 3aKoH cOXpaHEHUs
SHEpPruy, NMpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTeMaTHYECKOE BBIpaKCHNUE;

OOBSICHATh (pU3MUYECKHE IMPOLECChl W CBOWMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTYyaIuii MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTMYECKUX LIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewatb pacuéTHble 3aauud B 2-3 JeHCTBUA, HCHOIb3yAd 3aKOHBl U (POPMYIIBL,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUS 3aJauu
3aIMCBhIBATh KPAaTKOE YCJIOBHUE, BBIABISATH HEAOCTATOK JAHHBIX JUISI PEUICHUsS 3a/1a4H,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ PEIIeHHs, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIyYEHHOE 3HaUeHUe (PU3NYECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh TPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh TPU TOMOIIH (PH3HUECKUX
METO/I0OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpSEMOE
NPEIOI0KEHNE, OICHUBATh TPABIWIIBHOCTH TIOPSIIKA MPOBEACHUS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIBL;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Ten (KamWwUISIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3JyXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarpeBaHUs MPU U3JIyYE€HUH OT IBETa
U3Iydaome (moromaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl KHUIKOCTH ¥ IUIOMAAW €€ TOBEPXHOCTH, OJJIEKTPH3AalHi Tel |
B3aWMO/ICHCTBHE IJIEKTPUYECKUX 3apSAI0B, B3aHMMOJCHCTBHE TOCTOSHHBIX MarHUTOB,
BU3YaJIU3aIUsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, JIEMCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTAaHOBKY W3 TPEUIOKEHHOTO O0OpYIOBaHWS, ONHUCHIBATH XOJA OIBITa W
(GbopMyIHpOBaTH BHIBOJBI;

BBITTOJTHATE TPSIMBbIE M3MEPEHUSI TEMITEPATyphl, OTHOCUTEIFHON BIIAXXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3nUecCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;



IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COINPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHHS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJlJIebHOTO COECJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH M3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PEe3yJIbTAThl MOJYyYCHHON 3aBUCHMOCTH B BUJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IIPEUI0KECHHON HHCTPYKLMH, U BBIYUCIIATh 3HAYCHNUE BEIIMYUHBI,

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONHMCAHMS (B TOM YHCJE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEIOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelNb
[IOCTOSIHHOTO TOKA), HCIOJIb3YsS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXEMaM M CXEMaTUYHbIM PUCYHKAM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOIl, PEOCcTar), COCTaBIISATh
CXEMBI 2JICKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LENeil;
OPUBOAUTH TpPHUMEPHl (HAXOAUTh HMH(OpMAIMI0 O TMpHUMEpax) MPaKTUYECKOro
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYILLECTBIIATh MOMCK HH(pOpManuu (u3NYeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpPaBHEHHUS JOINOJIHUTEIBbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33JaHUN HaAYyYHO--TIONYJISIPHYIO JIUTEPATYpPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKHE YCTHBIE COOOLIEHHs, 0000Imas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (pU3MKH, COMPOBOXK/JIATh BHICTYIICHHE MTPE3CHTAIIUEH;

OpU BBIOJHEHUHM Y4YeOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenenaTe 00s3aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,



CIIEIUTh 3a BBINOJHCHHEM IUIaHA JEHUCTBUM M KOPPEKTHUPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TPYIMIbI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K kxonmny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEIIFHOCTh MEXaHUYECKOTO JIBUKECHUS, NedopManus (yrnpyras, miacTHIecKas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3ku, IEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO TeEla, paBHOBECHE,
MEXaHUYeCKne KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMATrHUTHBIC BOJIHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- W ramma-
U3ITy4eHUs], U30TOIBL, SiJIepHasi JHEPreTHKa;

pasznuuath SiBJIeHUsS (paBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
IBUKEHHE 110 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEAKTUBHOE JBUKCHHE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalollue W BBIHYKACHHBIC KOJeOaHUs), pe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTPAHECHHE,
OTpakeHHE U MPEIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKeHUE CBETA, Pa3NIoKEeHUE
0enmoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCUS CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOTO CIEKTPAa W3Ty4EHUS )
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (hPU3HUECKOE SIBICHUE;

pacrto3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBJICHUN B OKPY)KArOIIeM MHpPE (B
TOM uHcie (U3HUECKUe SBIICHUS B MPUPOJIE: MPUIUBHI U OTIUBBI, JBI)KEHUE TUIAHET
ConHeYHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHWE BOJHBI, IyHAMH, 3XO, I[BETa Te,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE JICMCTBHE  BHIMMOTO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
doH, KOCMHUYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PAJIMOAKTUBHBIX U3JIYYCHHN HAa OpPraHWU3M YEJIOBEKA), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3HYECKUX SIBICHUN;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U (HU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMUMHBI (CpPEeIHsIsE U MTHOBEHHAs CKOPOCTh Tella NMPHU HEPAaBHOMEPHOM ABM)KEHUU,
YCKOpEHHE, MepeMelIeHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUJIa YHOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHWYEeCKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ MIOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPTHs CKATOM MPYKUHBI, KHHETUYECKas
DHEprus, TOJHas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, O0O3HAUEHUS M EIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JPYTUMH BEJIHMYWHAMHU, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEN (DH3NYECKUX BEITUYHH;



XapakTepru30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPIO3ULUU CHI,
IPUHLIMAII OTHOCUTENBbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHMsI M TIPEIOMIIEHHSI CBETA, 3aKOHbl COXPAHEHHUs 3apsJ0BOrO0 HU
MaccoBOro 4YHMCel TIpU SAACPHBIX peakUusX, HOpU ITOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSCHATh (hU3HUYECKHE MPOLECChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABISATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (HOpMyJbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC MJISI PEHICHUS,
IPOBOAMTH pAacy€Tbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TMOMOIIU (PUINYECKUX
METO/0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIEIATH  IPOBEpsieMOe
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh NOPSAKAa IPOBEICHUS HCCIEI0BaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOJIUTH ONBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (u3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYbl MAJIbIX KOJeOaHHH, MPSIMOIMHENHOE paclipoCTpaHEHHE
CBETa, pa3JIOKEHHE Oelloro cBeTa B CIEKTpP, U3YYEHHE CBOICTB H300pa)keHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO Habopa 000PYAOBaHUS, ONMCHIBATH X0 ONbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAMMOCTU CEPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BeNIUYUHBl ((POKYCHOE pacCTOSIHHE COOMparolie JIMH3bI),
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTENHHOTO MPUO0pa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEpPEHUN (3aBUCUMOCTh IIYTH OT BpPEMEHH IIpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (UKCHpOBAaThb pE3yibTaThl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIMYMH B BHJIE TAOMUI] U rpadUKOB, JeNaTh BBIBOJBI 10 pe3yjbTaTaM
HCCIIEIOBAHMSI;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYXKUHBI, KOAP(PULIUEHT TPEHUS CKOJIbKEHHUS, MEXaHW4yecKas pabora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTHUYeCcKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):



IUIAHUPOBaTh M3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpEHUS, Cenysl NMPEMJIOKEHHON MHCTPYKLMM, BBIYUCIATh 3HAUEHHWE BEIMYUHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YJNbTaThl C YY4ETOM 3aJaHHOW IOTPEIIHOCTH
W3MEPEHHUI;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IJIaHETapHAasi MOJEIb aTOMAa, HYKJIOHHAs: MOZEJIb aTOMHOTO S1pa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
pacCTosHUS ¥ YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUHM U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIICHUU Yy4eOHO--
IPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pakeHUN B INIOCKOM
3epKajie 1 coOuparoLeil JuH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHuu ¢ OpudOpaMH M TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollei cpee;

OCYIIECTBIISATh MOMCK HMHPOpManuu (¢u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOJUTh IIYyTH OIPEACICHUS
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAIMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPU BHIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJaJIeTh MpUEMAMM KOHCIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEpKaHMs, MyOJIMYHO MpeCTaBIsATh
pe3yJIbTaThl MPOEKTHOM WJIM MCCIIEN0BATENIBCKON NIEATEIbHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
1.1 dwusuka - HayKa 0 MPUPOC 2
1.2 duznyecKre BeTUINHBI 2
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2
Hroro mo pazueny 6
Pa3znen 2.IlepBoHayaibHble CBEeJeHUSA 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BemiecTBa 1
99 JIBr>KeHre U B3aUMO/IEMCTBUE YACTHUII 5 1
' BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 1
Hroro no pazneny 5
Pa3znen 3./IBuskeHne U B3auMo/ieiicTBue Tej
3.1 MexaHndeckoe JBHKEHUE 3
3.2 WNueprus, macca, TUIOTHOCTh 4
3.3 Cuna. Bune! cun 14 1
Wroro no pazueny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB
4.1 Hasnenue. [lepenaya naBneHust TBEPAbIMU 3




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH 5
4.3 ATMocdepHOe aBIeHHE 6
44 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 4
' B HUX TEJIO
Wroro no pazueny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHuueckasi SHeprus
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 13




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3zgen 1.TensioBuIe ABJIeHUS
11 CrtpoeHue u cBOWCTBA BeLIECTBA 7
1.2 TennoBbie porecchl 21 1 5
Hroro mo pazueny 28
Pazgen 2.9/1ekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 7 1
' U MX B3aUMOJICHCTBHE
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 7
2.3 MarHuTHbIE SIBICHUS 6
2.4 DNEeKTpOMarHuTHAs MHIYKIINS
Hroro no paszneny 37
PesepBHOe Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 17




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.Mexannueckue siBJeHHUS
MexaHu4eckoe JBMKEHUE U CIIOCOOBI eTo
1.1 10 1
OTICAHHUS
1.2 Bsaumonelicteue Ten 20 1
1.3 3aKOHBI COXPAHEHUS 10
Hroro mo pazueny 40
Pa3nes 2.Mexannueckne K0jJ1e0aHUSA M BOJIHBI
2.1 Mexannueckue KoineOaHus 3
2.2 MexaHnuecknue BOJIHBL. 3BYK 1 3
Hroro no pazgeny 15
Paznen 3.9/ieKTPOMarHuTHOE 10JIe U 3J1eKTPOMArHUTHbIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 5 )
' AIIEKTPOMArHUTHBIE BOJIHBI
Htoro no pazneny 6
Pa3nen 4.CBeToBble sIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 3




Hroro no pazgeny 15
Pa3zgen 5.KBanToBbI€e IBJICHUSA
5.1 Hcenyckanue v noriomeHue ¢cBera aroMomM 4
5.2 CtpoeHune aTOMHOTO spa 6
5.3 SnepHble peakuu
Wroro no pazueny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IaI0IIM I MOTYJIb
6.1 [ToBTOpenue u 0600IIEHNE COIEPIKAHUS 9 5
' Kypca (usuku 3a 7-9 kiacc
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 ®dusuka — Hayka o npupoze. SBneHus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
Ou3nYecKue BEIIMINHBI U KX U3MEPCHHE 1
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaTYyuKa TeMIepaTyphl”
Mertoapl HaygyHOTO TI03HaHUs. Onrcanue
5 (bU3NYECKUX SIBIECHUH C TOMOIIBIO 1
MOZEeIIen
Ypok-uccnenosanue "IIpoepka
5 THITOTE3BI: JAJTBHOCTH MOJNETA MIAPHKA, 1 1
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
gyeM OoJIbliIe BbICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1
BelIecTBa
8 JIBH>KeHHE YacTHIL BEIISCTBA. 1
VYpoxk-uccienoBanue «OnbITH IO
9 HaOJIIOACHUIO TETIJIOBOTO PaCIIUPEHUs 1 1

ra3oB»




10

ArperaTHble COCTOSIHUS BEILIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSIHUIA
Bozbl. O000IIEHNE 110 pa3Ieny

1 «[lepBOoHAUATBHBIC CBEICHUS O CTPOCHUU
BEIIIECTBAY

12 Mexanundeckoe JBr>xeHue. PaBHomepHoe
Y HEPaBHOMEPHOE JIBHIKCHHE

13 Cxopoctb. Equnuiibl ckopocTu

14 Pacuer nyt 1 BpeMeHM IBUKECHUSA

15 HNueprusa. Macca — Mepa HHEPTHOCTH T

16 [TnoTHOCTH BemecTBa. Pacuer Macchl u
o0beMa TeJia 1o ero MIOTHOCTH

17 JlaboparopHnast pabota «Ornpezaenenue
IJIOTHOCTH TBEPIOTO TEJIay»

18 Pemenue 3amaa mo teme "[lmoTHOCTH
BemecTna"
Cuna xak XxapakTepuCTHKa

19 B3auMoieiicTBus Tea. Cumia yrnpyrocTH.
3axoH ['yka
JlaGopatopnas pabora «3yuenue

20 3aBUCUMOCTH pacTshkeHHs (edopMariim)
MPYXUHBI OT IPHIOKCHHOHN CHITBI

21 SIBnenune Tarorenus. Cuia TSHKECTH
CBs13b MEXly CHJIOHN TSKECTH U MacCou

22 tena. Bec Tena. Pemmenue 3amay o reme
"Cuna TsKecTH"

93 Cuna TsDKeCTH Ha JPYTUX TUIaHeTax.

Pu3nYecKue XapaKTepUCTUKH TUIAHET




24

N3mepenne cuit. JluHamomeTp

25

26

Bec Ttena. HeBecomocTth

CnoxxeHue IByX CHJI, HallPpaBJIECHHBIX 1O
OJIHOM mpsiMoi. PaBHOAEHCTBYIOMIAs CHIT

27

28

29

Pemenue 3agau no reme
"PaBHoneiicTByromas cu"

Cuna tpenus u €€ Buabl. TpeHue B
MIPUPOJIEC U TEXHUKE

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH CHJIbI TPEHHS CKOJIbKEHHS
OT CHJIBI JABJICHUS M XapaKTepa
CONPHUKACAIOIINXCS TIOBEPXHOCTEH»

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

31

32

33

Pemenue 3ama4d o remam: «Bec Tenay,
«I"paduyeckoe n300pakeHNE CUI»,
«Cunbly, «PaBHOIEUCTBYIOIIAS CHID»

KonTponbHas pabota mo Temam:
«MexaHnueckoe JBIKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0pakeHue cun, «CHIbh»

Hasnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBJICHUS

34

JlaBrieHue ra3a. 3aBHCUMOCTD JIaBIICHUS
raza ot o0bEma, TeMIepaTypbl

35

36

[lepenaua naBneHust TBEPIBIMU TEIAMH,
JKHIKOCTSIMH U razamu. 3axoH Ilackamns

I[aBJICHI/IC B XXUJKOCTH U Ia3€, BBI3BAHHOC




HGfICTBPIeM CHIJIBI TSDKCCTH

Pemenne 3agau mo teme «Jlapnenue B

37 KHUJIKOCTH U ra3e. 3akoH [Tackais»

38 Coobmarommuecst cocyabl

39 I'uapaBnmueckuii npece

40 ManowmeTtpsl. [TopuiHeBOM )KUMAKOCTHBIN
Hacoc

41 ATmocdepa 3eMiH 1 IPUYKHBL €€
CYIIECTBOBaHHS

42 Bec Boznyxa. AtMocdepHoe 1aBieHue

43 N3mepenue atMochepHOTo AaBJICHUS.
Omnsit Toppuuennu

44 3aBHCUMOCTH aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJ] YPOBHEM MODSI

45 bapomerp-anepoua. AtmocdepHoe
JIaBJICHHE Ha Pa3NIUYHBIX BHICOTAX

46 Pemenwue 3anay mo Teme " AtmochepHoe
naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA

47 MOTPYKEHHOE B HUX TeJN0. ApXuMen0Ba
cuiia
Jlaboparopnas pabota «Onpenenenue

48 BBITAJIKUBAIOIIEW CHJIBI, IEHCTBYIOIIEN HA
TEJIO0, MOTPYKEHHOE B KUIKOCTH)
JlaGopatopHnast paboTa 1o Teme

49 «HccnenoBanue 3aBUCHMOCTH Beca Tela B

BOJIE€ OT 00bEMA MOTPYKEHHOH B KUAKOCTb
4acTH TENa»




50

IlnaBanue Ten

JlabopaTopHas pabora "KoHcTpynpoBaHue

o1 apeoMeTpa WIX KOHCTPYHUPOBAHUE JIOAKHU U
omnpeJiereHue e€ rpy30mno bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue

52 cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPAbIX TEJ, )KUAKOCTEH U Tra30B»

53 KonTponbhas pabota no Teme «JlaBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»

54 Mexannueckas pabora

55 MomHocTs. EnuHuIBI MOLIHOCTH

56 VYpok-uccnenosanue "Pacy€T MoIHOCTH,
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUIE"

57 IIpocThie Mexann3Mmbl. Priuar. PaBHoBecue
CHWJI Ha phluare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabota «/ccnenoBanue
yCIIOBUI paBHOBECHS pbIUara

59 Pemenue 3agad no reme «Y cioBust
paBHOBECHSI pbIyara
Koaddutment nmonesnoro neiictpust
Mexanusma. Jlaboparopnas padota

60 .
«M3mepenue KII/ naknonHOM
TIJIOCKOCTH

61 Pemenue 3agay mo teme "Padorta,
momHocTh, KITI"

62 Mexanuueckas sHeprusi. Kunernueckas u

NMOTCHIUAJIbHAs SHCPIrus




63

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATBLHON SHEPTUH MPU CKAThIBAHUHI
TeJa 0 HAaKJIOHHOM IJIOCKOCTH"

65

66

KonrponsHas padora o teme «Pabora u
MOILHOCTb. DHEPIUsI»

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
TeMe "MexaHuueckoe aBimxeHue"

67

Pesepsubiit ypok. Pabora ¢ Tekcramu mo
TemaM "JlaBneHue TBEPABIX TEll,

KuaKocrei v razos", "Padora. MomHocCTs.

Oueprus"

68

Htorosas MPOMEIKYTOYHAA aTTCCTAlUsA
(xoHTpOJIbHAS paboTa)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUIKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
OObscHeHne CBOMCTB TBEPAOTO, )KHUIKOTO
4 1 Ta3000pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE I10JIOKEHHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie TenIa 1
5 CMaunBaHue U KalTMJUISIPHOCTb. 1
IToBepXHOCTHOE HaTsKEHUE
7 TemoBoe paciimpeHue u cxxaTue 1
8 Temmepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YAaCTHIL
9 Buytpennss sueprusi. Crioco6st 1
M3MEHEHHsI BHYTPCHHEH SHEPTruu
10 Buasl Tenonepenaun 1
VYpok-konpepenuus "IlpakTruueckoe
11 WCTIOTH30BaHUE TETIJIOBBIX CBONCTB 1 1

BCIICCTB U MAaTCpUaJIOB B LECIIAX




sHeprocOepexeHus"

12

13

KonnuectBo TeruioTrl. Y aenbHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
TemnooOMeH U TEMI0BOE PaBHOBECHUE

14

Jlaboparopnas pabota "Hccienoanue
SIBIICHUSI TETUIOOOMEHA TPU CMETIINBAHUN
XOJIOJTHOM Y ropsiueit BoAbI"

15

16

17

Pacuer koaudecTBa TEILIOTHI,
HE00XO0AMMOTO ISl HarpeBaHUs Tea U
BBIJICIISIEMOTO UM TIPH OXJIKICHUN

Jlaboparopuas pabota "Onpenenenue
yZeJIbHOM TEMJI0EMKOCTH BeliecTa'
OHeprus TomuBa. Y iejabHasi TerioTa
CrOpaHus

18

19

20

[InaBnenue u oTBepIEBaHUE
KPUCTAJUIMYECKUX TeN. Y IeNbHas TemaoTa
IUIaBJICHUS

JlaGopatopHnas padota "Onpeznenenue
YACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa"

[TapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

21

Kunenne. Y neapHas Temiora
mapoo0pa3oBaHus U KOHJICHCAIIH.
3aBUCUMOCTD TEMITEPATyPhl KUTICHHUS OT
aTMoc(hepHOro JaBICHUS

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHrne OTHOCUTEIBHON




BJIQXKHOCTH BO3/yxa"

Pemenue 3amau Ha onpeencHue

23 BJIQ)KHOCTH BO3/1yXa
[TpuHIMIBI paOOTHI TEMJIOBBIX ABUraTENCH.

24 [TapoBast TypOuHa. JIBurareinp
BHYTPEHHEI'O CrOPaHMsI

o5 KII/ TermoBoro nurarens. Tennosbie
JBUTaTeNU U 3alUTa OKpYXKarolel cpe/ibl

26 3aKOH COXpaHEHUSI U IIPEBPALLICHUS
SHEPrUM B TEIJIOBBIX MPOLIECCAX
[TonroroBka K KOHTPOJBHON paboTe 1O

27 teme "TeruioBele siBiaeHus. M3mMeHeHnue
arperaTHbIX COCTOSIHMH BenlecTa"
KonTponbhas padora no teme "Temnossie

28 sBieHUs. MI3MeHeHue arperaTHbIx
COCTOSIHMI BelecTa"

29 Onextpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B

30 VYpok-nuccnenoBanue "IaeKTpU3aLus Tl
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31 B3aumMoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
Onektprueckoe nose. HarpsxkeHHOCTh

32 aneKkTprdeckoro nmois. [IpuHImn
CYNEPHO3UINH ITEKTPUUECKUX MOJIeH

33 Hocurenu anexTpuueckux 3apsioB.
DOneMeHTapHbIN 3apsa. CTpoeHue aroma

34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH




COXPAHCHUS SJICKTPUUICCKOI'O 3apdaaa

Pemienue 3aga4 Ha NPUMEHEHUE CBOWCTB

35 AJIEKTPUUYECKUX 3aps/IOB
DIJIEKTPUYECKUH TOK, YCIOBUS €0

36 cymiecTBoBaHus. McTouHUKHM
ANEKTPUYECKOTO TOKa

37 JlecTBUSI 2JEKTPUUECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

38 AJIEKTPHYECKOTO OISl Ha TIPOBOJHUKH U
TUBJIEKTPUKN"

39 DNeKTpUYECKU TOK B MeTaJljIax,
KHUJKOCTAX M razax

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
9acTH

41 Cuna toka. JlabopaTopHas pabora
"U3mepenue u peryiupoBaHue CUIIbl TOKA"
DnexkTpuueckoe HanpshkeHue. BoabTMerp.

42 JlaGopatopHas pabota "HU3mepenue u
peryJInpoBaHue HanpspKeHns "

43 CornpoTuBIIeHHE POBOAHKUKA. Y ACIBHOE
COIIPOTHBIIEHUE BEIIECTBA
Jlaboparopnast pabota "3aBUCHUMOCTH

44 ANEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOJTHUKA OT €T0 JJTUHBI, IIOIA !
ITONIEPEYHOI0 CEYEHUs U MaTepuana"

45 3aBUCUMOCTh CUJIBI TOKA OT HANpsHKEHUS.
3akon OMa 1t yJacTKa 1enu

46 JlaGopatopHnas pabora "HccnenoBanue




3aBUCHUMOCTH CHJIbI TOKA, MJIYILLETO Yepes
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47

48

49

50

IlocnenoBaTenbHOE U napajjicJibHOC
COCAUHCHUS IMTPOBOAHUKOB

JlabopaTtopHas padora "IIpoBepka
MpaBUJIa CIIOKEHUS HAMPSDKEHUH MPH
MOCJICI0BATEILHOM COCTMHEHUH JIBYX
pe3uctopon"

Jlaboparopnast padora "IIpoBepka
MpaBUJIA JUIs CHIIbI TOKA MPH
napajuieIbHOM COCTUHCHUU PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA
Owma AJI pa3JIMIHOro COCAMHCHUS
IIPOBOAHHUKOB

51

PaboTa 1 MOITHOCTH IEKTPHUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

52

53

54

JlaGopatopHnas pabota "Onpeznenenue
paboTHI U MOITHOCTH AJIEKTPHUECKOTO
TOKa"

DJeKTpuYecKue ey U NoTpeOuTenu
JIEKTPUUECKON IHEPTUU B OBITY.
Kopotkoe 3aMbikanne

[TonroToBka K KOHTPOJIBHON paboOTE 1O
TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
3apsKEHHBIE TeJla U UX B3aUMOJEHCTBUS.
ITocTosHHBIN MeKTpUYECKUI TOK"

55

KonTponbhas pabota no teme




"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
Tea v ux B3aumojercTBus. IlocTossHHBIN
AJIEKTPUYECKUMA TOK"

56

57

58

ITocTostHHBIE MATHUTBI, HX
B3alMOJEHCTBHE

Ypoxk-uccienopanue "M3yuenue noniei
HOCTOSIHHBIX MAarHuToB"

MaruautHoOe 110ojie. MarautHoe nosie 3emMian
K €TI0 3HAYCHHUC AJIA )KN3HH Ha 3emie

59

OmnsIT OpcTena. MarHuTHoe noJie
ANEKTPUYECKOro Toka MaruutHoe nosie
KaTyliKu ¢ TOKOM

60

61

[IpuMeHeHue 3I1eKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neiicTBUS MAarHUTHOTO TOJISI Ha
MIPOBOJHUK C TOKOM"

DNeKTpoABUTATENb TOCTOSHHOTO TOKA.
Vcnonb3oBaHue 31ekTpoBurareneil B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpaucmopre. JlabopaTopHas pabota
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
3JeKTpoABUTaTeNs"

62

63

OmnpiTel Dapanes. 3akoH
3JIEKTPOMArHUTHOM MHAYKImu. [TpaBuio
Jlenna

OnexTporerepaTop. CriocoOb! MoTydeHHS
ANEKTPUYECKON dHEPTUU. DIEKTPOCTAHLIUN
Ha BO30OHOBJIIEMBIX HCTOUYHHKAX YHEPTUU




[ToaroroBka K KOHTPOJIBHOW paboTe MO

64 Teme "DJIEeKTpUUYECKHe U MAarHUTHBIS 1
SIBIICHUS "

65 KonrponsHas pabora o teme 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJIICHUS"

66 PeseprHbIit ypok. PaboTa ¢ TekcTamu mo 1
teme ""TennoBblie sIBICHUS"
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

67 TemaM "TIOCTOSTHHBIN AJIEKTPUUCCKUN 1
TOoK", "Marautsuble aBiaeHus"

68 HTorosas mpomMexyTouHas aTTeCTaIUs 1
(xoHTpONIBHAs paboTa)

OBIIEE KOJIMYECTBO YACOB I10 68 17

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
1 Mexanunueckoe ABuxkeHue. MarepuanpHas 1
TOUKa.
5 Cucrema orcuera. OTHOCUTENBHOCTh 1
MEXaHHYECKOTO JIBIKEHUS
3 PaBHOMEpHOE IPSAMOJIMHEWHOE IBUKEHUE. 1
HepaBHoMepHOe psiMOTIUHEIHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh
5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE 1
JBUKEHUE. Y CKOPEHUE.
CkopocTh NpsIMOJIMHENHOTO
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOpEHHUS TeJla IIPU PABHOYCKOPEHHOM 1 1
NBIVDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH"
8 CBoboaHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE JIBIDKEHUE TTI0 OKPYKHOCTH.
9 [lepnon u wactora oOpamenus. JInneitHas 1
1 yTJIOBasi CKOPOCTH.
10 LleHTpOoCTpeMUTENHHOE YCKOPEHHE 1
11 [IepBe1it 3akoH HeroToHa. Bektop cuiibl 1




Bropoii 3akoH HeroToHa.

12 PaBHOnelicTBYIOIIAs cHUJla

13 Tperuii 3akon Herotona. Cynepnosunus
cuIl

14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuna ynpyroctu. 3akoH ['yka.

16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»

17 Jlaboparopnas pabota «Onpenenenue
MKECTKOCTHU MPYKUHBD»

18 Cuna Tpenus.

19 Pemenue 3anay no teme «Cuia TpeHUS»

20 Jlaboparopuas pabota "Onpenencaue
KO3 (HUIIIEHTA TPEHUS CKOJBKCHUS"

21 Pemenue 3amau mo teMe "3aKOHEI
Hrrorona. Cuna ynpyroctu. Cumna tpenus'".
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
MaJeHHUS.
VYpok-koHpepennus "JIBrmxeHue Ten

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunas cucrema). ['amaktuxu"

24 Pemenne 3ama4a mo teme "Cuia TSHKECTH U
3aKOH BCEMUPHOTO TATOTEHHUS"

o5 [lepBas kocMHuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku

26 PaBHOBecHe MaTepuaNbHON TOUKH.




AbcomotHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO Teja C 3aKPEIIEHHON OChIO
BpalICHUs

27

28

MowmeHnT cuisl. LleHTp TsKeCTH.

Pemrenue 3agad mo reMe "MOMEHT CHIIEL.
LenTp TsxecTn"

29

[ToaroroBka K KOHTPOJIBLHOU paboTE MO
TeMe "MexaHuuecKoe IBMKEHHUE.
BsaumogeiictBue Ten'.

30

KonTponbhas padota no teme
"MexaHn4yecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

31

32

Nmnynbc Tena. Umnynsc cuiiel. 3aKoH
COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIIPYTO€ B3aUMOJICHCTBHE.

Pemenue 3amau mo teme "3akoH
COXPAaHEHHUs uMIyibca"

33

Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

34

35

Mexanunyeckas paboTa U MOIIHOCTb.

PaboTa cuibl TSKeCTH, CUIIBI YIPYTOCTH U
CHJIBI TPEHUS

36

Jlaboparopnast pabota «Onpezaenenne
paboThI CUIIBI TPEHUS ITPU PAaBHOMEPHOM
ABHWXKCHUU TCJIa 110 FOpHSOHTaHBHOﬁ
MTOBEPXHOCTH»

37

CBs13b oHEpruu u pabotsl. [loTeHmanpHas
SHEPTH




Kunernueckas sneprus. Teopema o

38 KHUHETUYECKOM SHEPTUuu

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE

40 JlaGoparopHas padota «3yuenue 3akoHa
COXPaHEHHUS SHEPTUN

41 KonebarenpHoe 1BUKEHUE U €r0
XapaKTePUCTHKU

42 3aryxaromue KoneOanus. BeiHyx1eHHBIC
KoseOaHus. Pezonanc

43 MareMaTtuyeckuil U npy>KUHHBINA
MasITHUKH.
Ypok-uccienoBanue «3aBUCUMOCTh

44 nepuoja KojJebaHui OT KECTKOCTH
MIPYKUHBI U MAcCHI TPy3a»

45 [IpeBpareHne SHEPTUN IPU MEXAHHIECKUX
KoJ1e0aHusAX
Jlaboparopnas pabota «Onpenenenue

46 4acTOTHI U TIeproa KojaebaHui
MPYXKUHHOTO MasiTHUKA)
Jlabopartopnast pabota «I[IpoBepka

47 HE3aBHCUMOCTH MEepHoJia KoJeOaHuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexanunveckue BoHbI. CBOWCTBA

48 MEXaHHYECKHUX BOJH. [Ipo10JIbHEIE 1
MOTICPEYHBIC BOJTHBI.
Ypok-koHpepeHus "MexaHndeckue

49 BOJIHBI B TBEPIOM Teie. CelicMuieckre

BOJTHBI"




3Byk. Pacnipoctpanenue u oTpaxeHue

50
3ByKa

51 Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
I'pomMKOCTb 3ByKa U BHICOTA TOHA.

52
AKYCTHYECKUH PE30HAHC.

53 Ypoxk-koHpepenuus "YbTpa3Byk u
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

o4 TeMe "3aKoHbl cOXpaHeHUs. MexaHuueckue
KOJIeOaHUs U BOJIHBI'".

KonTponbHas pabota o Teme "3aKOHbI

55 coxpaHeHHus. MexaHn4ecKre KojaeOaHus u
BOJIHBI".

56 DNEeKTPOMarHuTHOE MOoJIe.
DNEeKTPOMArHUTHHIE BOJHBI

57 CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "lkana

58 ANEKTPOMArHUTHBIX BOJH. Mcnons3oBanue
AJIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBs3u"

VYpok-uccnenosanue "M3ydeHne cBoiicTB

59 ANEKTPOMATHUTHBIX BOJIH C TTOMOIIBIO
MOOMIIBHOTO TenedoHa"

50 Pemenue 3a1a4 Ha onpeiesieHrne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DneKTpoMarHuTHas IPUPO/Ia CBETA.

Ckopoctb cBeTa. BonHoBbIE cBOMCTBA




CBCTA.

62

63

64

Uctounnku cBeta. [IpsimMonuHeitHoe

pacnpoctpanenue cera. 3armenust ConHia

u JIyHbl

3aKOH OTpa)KEHHs CBETA. 3epKaia.
Pewrenue 3a1au Ha npUMEHEHUE 3aKOHA
OTpa)KE€HUs CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IMPCIOMIICHHA

CBCTa

65

ITonHOE BHYTpEHHEE OTPa’KEHHUE CBETA.
Vcnonp30BaHue MOHOTO BHYTPEHHETO
OTPaKCHHS B ONITUYECKUX CBETOBOAX.

66

67

68

Jlaboparopnas pabota "HccnenoBanue

3aBUCUMOCTH YTJjla IPEJIOMIIEHUS CBETOBOTO
Jy4ya OT yIJla ajieHus Ha rpaHule "BO3IyX-

crexiao"

Ypok-koHpepennus "Mcnonp3oBanue
MIOJIHOTO BHYTPEHHETO OTPaKEHMSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3h".

JIma3el. OnTHYecKas Cuia JIMH3bI

69

70

71

[TocTpoenue n3o0paxeHuil B IMH3AX

JlaGopatopHnas pabota "Onpexnenenue
(OKYCHOT'O PACCTOSHUS U ONITUYECKOM
CHJIBI COOMpArOIIel JTUH3bI"

VYpok-koHpepenmus "OnTudeckue
JIMH30BbIe TPUOOPHI"

72
73

I'na3 kak ontuyeckas cucreMa. 3peHue

VYpoxk-koHpepenuus "JlepexTs 3peHus.




Kak coxpanuts 3peHue”

Pasnoxenue Oenoro csera B CIICKTP.

74 OnsiTel HetoToHa. CroxeHue
CIIEKTpAJIbHBIX IIBETOB. Jluicriepcusi cBera.
JlaGopaTopHas padoTta "OTBITHI 11O

75 Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP U
BOCHPUATHUIO LIBETA IPEIMETOB MPHU UX
HaOJIIOICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: qucIiepcusi, MHTephEepeHIUS U
mudpakius"

77 Omnsitel Pe3epdopaa u ruranerapHas
MOJIeTIb aTOMa

78 [Toctrynatel bopa. Moxens atoma bopa

79 Hcnyckanue U MOrjaoeHNe cBeTa aTOMOM.
KBanTsl. JInHeNH4aTbie CIEKTPHI.

80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB
ucIyckanus'"

81 PangnoakTHBHOCTE U €€ BUIBI

82 Crpoenue aToMHOT0 siipa. HykinonHas
MOJIeIb

83 PagnoakTuBHbBIE npeBpanieHus. M30Torbl.

84 Pemienue 3aau o teme: "PannoakTuBHbIE
peBpatieHus"

85 [Tepwon monypacmaga
VYpoxk-koHpepenuus "PagroakTHBHbIE

86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"




87

SAnepHble peakuu. 3aKOHbI COXPAHECHUS
3apsI0BOIO U MacCOBOTO YHCEN

88

89

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

90

Peakuuu cunTes3a u nenenusd saep.
Hcrounuku sHeprun CosiHIa U 3BE31T

91

92

93

94

Ypok-koHpepenmus "SnepHas sHepreTuKa.
JIercTBUA paguOAKTUBHBIX U31y4YEeHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMme "DIEeKTPOMarHuTHOE IOJI€.
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
SIBJICHUS".

KonrtponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBEIE
SIBJICHUS "

[ToBTOpenue, o6o6menue. Jlaboparopusie
pabotsl o kypcy "B3aumoneiicteue ten"

95

[ToBTOpenue, 06o61meHue. Peenne
PACUCTHBIX U KAYCCTBCHHBIX 3aaa4 110 TEMC
"TemnnoBsie nporecch”

96

97

[ToBTOpenue, o6o0menue. Pemenune
pacyYeTHBIX U KaUYE€CTBEHHBIX 3a71a4 110 TEME
"KIIJI TerutoBbIX aBUraTeneit”

IToBTrOopenue, o6o0menue. Pemenue




pacyeTHBIX U KaUYeCTBEHHBIX 3aj1a4 110 TEME
"KII/I snexkrpoycTaHoBOK"

[ToBTOpenue, 06o06menue. JJaboparopusie

98 1 1
paboTs 1o Kypcy "CBeToBbIC SIBICHUS"
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHCHHS B 1
MeXaHHuKe"
[ToBTOpenue, 0600meHue. Pabora ¢

100 1
Tekctamu 1o Teme "KoaebaHnust 1 BOIHBI"
[ToBTrOopenue, o6o0menue. Pabora ¢

101 TekcTtamMH 110 TeMe "CBeToBbIE sIBICHUA", 1
"KBanToBas u sinepHas ¢puznka'

102 HroroBas mpomexxyTouHasi aTTecTanus 1 1
(xoHTpONIBHAs paboTa)

OBUIEE KOJIMYECTBO YACOB I10 102 4 97

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 0a30BbIN YPOBEHb: yueOHUK, 8 kiacc/ [leprimkun U.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



