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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI U TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENwu mnpenojaBaHus Yy4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHMs.
[Iporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEILHOCT, HM3YUYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBISICT HamOoiee SICHble 00paslbl MPUMEHEHHsS HAyYHOTO METO/a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM M MHTEpeca K HayKe Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTD:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIE0BAHUS;
® UHTEPHPETHPOBATh JaHHBIE W MCIIOJB30BaTh HAay4HbIE J0KA3aTeNIbCTBA IS
MOJIy4YEHUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peamu3yrolIMX OCHOBHBIE 00I€00pa3oBaTENbHbIE IPOrPaMMBL,
yTBepxk€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaroluxcs K HAy4HOMY HW3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O PO (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOATOTOBKA K JalbHEWUIIEMY O0y4eHHUIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOJTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBOocHHE TPUEMOB PAOOTHI ¢ WH(POpPMAIUECH (U3HUECKOTO COJCPIKAHUS, BKIFOYAsS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenme ¢usuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme o (Gpu3mke nepeyeHb JadopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMeHa 110 (PU3UKeE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre sBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, FJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT npupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

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

2. @wusnueckue MpUOOPHI U MPOIEAYpa MPSMBIX W3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimeol.

1. OmnpeneneHue UEHBI JEICHUS IIKAIbl HK3MEPUTEIHLHOTO MPUOOpAa.

W3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: AAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeJeHUs 0 CTPOEHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmwxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSIKEHHUE WU
OTTaJKUBaHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(KpucTaITMYECKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddy3un.

3. HaOmroneHue sBIIeHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHUII

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka guameTpa aToMa METOJO0M PSIOB (C UCIIOIb30BaHueM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MIPUTSKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexanudeckoe JBH>KeHUE. PaBHOMepHOE U HepaBHOMEpHOE JBH)KeHUE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmoTHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeecomocTs. CroxeHue Cuil, HalpaBiI€HHBIX 10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroeHue MeXaHu4ecKoro JBUKECHHS Teja.

2. H3mepeHue CKOPOCTH NPSIMOJMHEWHOIO IBUKEHHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHUA (LIapUKa B YKUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKa WIM IIapHKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aedopmanuu) MpyxKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMpUKACAIOUIUXCs TOBEPXHOCTEM.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  [mapocratudeckuit  mapagokc. CooOmarommecs cocyabl.  [uapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

e wnN



3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM TMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HaA TEJNO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

OnbITHI, IEMOHCTPUPYIOIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, ACUCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrPyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECICHUE €€
Ipy30I10ABEMHOCTH.

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

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckas dsHeprua. Kunetnueckas u noreHuuManbHas 53Heprus. llpespamienune

OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[TprMepbI MPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1.

2.
3.
4

8 KUIA

Pa3

Onpenenenne paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela IO
TOPU30HTAIBHON MOBEPXHOCTH.

UccnenoBanue ycioBUi paBHOBECUS pblUara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHUsI MEXaHUYECKOU YJHEPTUH.

CC

e 6. TenyioBbie ABJIEHMS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJl. ONbITbl, NOATBEPKIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUs. TeroBoe
pacUIMpEeHHe U CKaTuhe.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JABW)KEHHUS YacCTHLL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepieHre padoThl. Busl Temonepeaauu: TeIONPOBOJHOCTh, KOHBEKIHS, U3TyUYECHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHMIKEHUS.

Hab6mronenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus raza npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WM R

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroienme kureHust.

=
N

. Habnroienue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TeIIOBLIX ABUTaTECH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajtoHe miIpuna.
5. OHBITLI, ACMOHCTPUPYIOINIUE 3aBUCHUMOCTb [HOaBJICHUS BO3AyXa OT €TI0 o0béMa u

HarpeBaHUs UM OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaGmronenue u3MeHeHHs] BHYTPEHHEH DHEpPTHH Tella B pe3ysbTare TeIulonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBJIEHMS TEIIIOOOMEHA MTPU CMELIMBAHUU XOJIOJHON U ropsYeil BOJBI.
9. OmpexneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTpuzanusi Tenl. J[Ba poma 3IeKTpUUECKUX 3apsoB. BzaumojeilcTBre 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIIBI B3aUMOJICUCTBUS 3apSIKEHHBIX TEl OT BEIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XUMHUYECKOE, MarHuUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKass UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToyHNKY TOCTOSSHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.

LW NOU kWM R

[
= O

[ =
w N

. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH cOonpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMsI ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.
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. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUs 2JIEKTPOMarHUTHOM MHTYKIIUH.

. OnbrTel @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
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. DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOEHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U MPU COMTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JITMHBI, IUIOIIAN MTONEPEYHOr0 CEYCHHS U MaTepHara.

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

9. IlpoBepka npaBuiia Jyis CUJIbI TOKA P NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMOM Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MAarHuTHOTO IIOJII TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JiesieHun.

ok wnNPRE

16. HccnenoBanue NEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHue AeCTBUSI MATHUTHOTO I1OJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUN 3HAYEHUs U HaIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsimoiinHelHOe BkeHne. CBoOoaHoe manenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJBXKEHHUS, Cujla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenune 1aner Bokpyr Comnna. IlepBas kocmmueckas ckopocTb. Heecomocts u
HIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CMIIM.

IToTreHumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmoneHue nBUXEeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCUMOCTh YCKOPEHHMS T€JIa OT MaccChl TeJla U IeUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHHM.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIL.

11. [IpeoOpa3oBaHus SHEPTUU NIPU B3AUMOAECHCTBUU TEIl.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOJAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEprUU pU CBOOOHOM MaICHUH.

16. CoxpaHeHne MEXaHUYECKOW PHEPTHH NPH IBUKEHUU TeJla O]l AEUCTBUEM MPYKHUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa JUisi pa3rOHa W JAJbHEHIIEro paBHOMEPHOIO ABM)KEHHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHHs IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tejla MpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
HayaJbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanume 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodppuimeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU3OHTAIILHON TOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YOPYroCTH HpU TOABEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

W3ydeHue 3aKOHa COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

Konebarenbnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acTOTa,
aMITyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEeIbHOM JIBHIKEHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa M BbicOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue xosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTu4eckuil pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.

2. OmpezaeneHue 4acTOThI U MEpHOJa KOoJIeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHUCHMOCTH TEpHOa KoyieOaHUI MOJABELUICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPY>KUHHOTO MAasSTHHKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHW Tpy3a, MOJABEHIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJIEOAHWN MPYKUHHOTO
MasTHUKA OT MACChI TPy3a U KECTKOCTU MIPYKUHBI.

7. W3mepeHue yCKOpEeHHUs! CBOOOHOTO TaJCHUSI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHUTHOE TOJie. DIJIEKTPOMarHUTHbIE BOJHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE cBOMICTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounmkm cBeta. IIpsMonmHeiHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETa.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [lolHOe BHYTpeHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHUA B OITUUCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Toryuenue n300pakeHHid B TIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

OnTruyeckuii CBETOBO/I.

Xon JIydeit B coOuparomiei JIruH3e.

Xop J1ydeil B paccenBarolei JTMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

[Tpuniun neiictBus doroarnmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

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

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK H300paKeHUs MPEeIMETa B INIOCKOM 3epKaJle.
Hccnenopanne 3aBUCUMOCTH YIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOIO pacCTOSHUS U ONITHYECKOH CHIIBI COOMpAIOLIEH INH3BI.
OmBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omneitel Pesepdopaa u mnanetapuas monenb aroma. Monens atroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO spa.
Hyknonnass moxens atomHoro sapa. M3oromel. PanunoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJiep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUs 3apsA0BOIO U MAacCOBOI'O YMCEN. DHEPIusl CBA3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumu cuHTte3a u AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwnNRE

CrexTpsl H3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3IMyHbIX Ta30B.

CnexTp BoaOpoa.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka MOHU3UPYIOMIUX U3TYyISHH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3JIY4CHUS.

2. HccnenoBanue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alu |
0000111IeHUsT TPEMETHOTO COJICPYKAHMSI M OTIBITA IEATEIILHOCTH, IPUOOPETEHHOTO MPU U3yYCHUN
BCEro Kypca (pU3MKH, a TakkKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuke U1t 00yJaroIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI ¢ CHCTEMATU3HPYIOTCS — BUJBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX o0OecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (OpMUPYETCsS E€CTECTBEHHOHAYy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMH OOBSICHATh (U3MUYCCKUE SIBJICHHS, NPUMCHSS TIOJTyYCHHBIC 3HAHUSA,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00yYaroLIUECs BBIOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHUH Paclio3HaBaTh U HAYYHO OOBICHATH (DU3HUSCKUE SIBIICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HAMOOJEEe BaXKHBIX JIOCTI)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHUKOB DSHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢(U3MKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUS Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MposBJICHHE UHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHMCKOH (hrznyeckoi
HayKH;

— IIEHHOCTHOE OTHOILIEHHE K JOCTHIKEHUSIM POCCUMCKUX YUEHBIX--(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHMH OOIIECTBEHHO 3HAUYUMBIX U ITHUECKUX
poOJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCHPUATHE ACTETUUECKUX KadyecTB (hPU3MUYECKON HayKH: €€ TapMOHUYHOI'O MOCTPOEHMUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOMU J1I0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

— OCO3HaHME LEHHOCTH Oe30macHoro o0pas3a *H3HH B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaXXHOCTH IMpaBWJl O€30IaCHOr0 IMOBEACHUS Ha TpaHCIOpTE, Ha JOporax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTh HaBbIKa pereKCuu, MPU3HAHKUE CBOETO MpaBa Ha OUIMOKY M TAaKOTo
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBoro BocnuTaHus:

— aKTHBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKHX 3aau (B paMKax ceMbH, 00pa3oBaTeNIbHOMN
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYECKOH M COLMalbHOM  HAmpaBJIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIe U PU3MUECKUX 3HAHU;

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO PO eccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MNpUMEHEHHE (PU3MYECKMX 3HaHMM I pelleHus 3agad B olnactu
OKpY’KaIoIllel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUN
TUISL OKPYKAIOIIEeW Cpenbl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX peleHus;

8) aganTannu K M3MEHSIOMMMCSH YCJIOBUAM CONMAJIBLHON M PUPOIHOM CPeabI:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUHM HCCIEIOBAaHUI U IPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITEIbHOCTD;

— noTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIUPOBATH HUIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;



® — OCO3HaHHE JACPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMIPUPOIHL, 06H_I€CTBa U 3KOHOMMKH,

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

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSIHUS HA OKPYKAIOILYIO Cpely, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi OyayT cpopMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbBIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN O0OBEKTOB (SIBICHUI);
yCTaHABJIMBATh CYNIECTBEHHBINH MPU3HAK KJIacCH(UKAMK, OCHOBAHUS JJIsi 0000IIeHUs
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PACCMATPUBAEMBIX (PAaKTax, TAaHHBIX U
HaOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBIISITh NIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YYCHUU (PU3MUECKUX SBICHUU WU
IIPOLIECCOB, JieNaTh BBIBOJBI C MCIOJIb30BAHUEM JCIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOYE€HUH, BBIJIBUTaTh TUIIOTE3BI O B3aUMOCBSI3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBIOOpP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENTbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
buznYeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBAaHUE (PU3UYECKOTO SBIICHUS;
OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
MCCJIE0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjabTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JIalbHEHIIIee pa3BUTHE (HU3UYECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ undopmaumeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
MH(pOpMallMU WIK JaHHBIX C YY4ETOM IMPeAoKeHHON yueOHOo! (hr3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBlIeHUS WHPOpMAUA U
WLTIOCTPUPOBATh pElIaeMble 3a/laud HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX pPaboOT U
IPOEKTOB 33/aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TEeMbI U BBICKA3hIBATh UJICH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAaJora,
OOHapY)KMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMHCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YNbTaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

INOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAIBHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOHW JEATeNbHOCTH, OpPraHU30BHIBATH ACUCTBHSA TO €€
JOCTHKECHUIO: PACIpeNeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTb1, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYIrMMHU YJICHAMU KOMaHbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUINX JJIsl PEelIeHus
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEJIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

OOBSICHATh TNPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaToOB JAEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€My, TOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHHHn (GHU3UYECKUX 3aJad WiId B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh y O0YUAIOIIHUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3Hoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJUHEIHOE),  TpaeKTopHs,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBIKCHUE, HEPABHOMEPHOE JIBWJKEHUE, MHEPLHUSA, B3aUMOJECHCTBUE TEINI, PAaBHOBECHE
TBEPABIX TeJI C 3aKPEIUIEHHOW OChIO BpAalleHMs, Iepefada JaBleHUs TBEPIbIMU
TEJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBieHHE, IIJIaBaHUE TEeJl, IPEeBpalLeHus
MEXaHUYECKOM SHepIrun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOBEeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCHIBATh M3YYECHHBIE CBOMCTBA TEN U (PU3MUECKHUE SBICHHS, HUCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tesla, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT IMO0Je3HOro MJeWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHULIBI
(Gu3NYECKUX BEIMYUH, HAXOAWUThb (POPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(U3UUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MYECKHe SBICHHUS M MPOLECCHI, HCIOJb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
ApxumMena, MpaBUJIO paBHOBEeCHs pblyara (0J0Ka), «30JI0TO€ IMPaBUIIOY» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM JSHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUYMHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agauyd B 1-2 J1eicTBHA, HCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINIBI U



MPOBOAUTH Pacu€Thl, HAXOJUTh CIPABOYHbIE JAHHBIC, HEOOXOIUMbBIEC IS PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETNUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOJI0KEHNE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH IOJYyYEHHBIM pe3yibTaT, HaXOJUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaThb YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH X0/ OIBITa U (JOPMYIIMPOBATH BHIBOJIBI;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HMCIOIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IIPOBOJIUTH HCCIIEJOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUUMHBI OT JIPYrou C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKH TOBEPXHOCTEW Ted M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOINAAN
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YIJIMHEHMS MPYKHUHbBI, BHITAIKUBAIOLIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM IJIaBaHUS TE€J, YCJIOBUM paBHOBECUS pbluyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus], cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YCHHON
3aBHCUMOCTH (DU3MYECKUX BEIWYMH B BUAE NPEIJIOKEHHBIX TaOIuIl U TpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrOo Tela, CWJIA TPEHUS CKOJIBXKEHHUS, JIaBJIEHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys NpeasIoKEeHHON
UHCTPYKLMU: IPU BBINOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHKEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKHX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHHA (B TOM 4HMCIE: NOAIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCIOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH TMpUMEPHl (HaXOIUTh HMHPOpPMAIMIO O MpUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3JI0pOBbsi M COONIOIEHUS HOPM HKOJIOTHYECKOTO TOBEACHUS B
OKpYKarollei cpese;



OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUHM ¥ TyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATYPY
(UBHYECKOTO COJEp)KAHUS, CIPABOYHBIC MAaTepUANIbI, pPecypchl ceTu HHTepHeT,
BJIQJIeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOMICHHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBI MMOHATUHHBIA anmapar Kypca (usukw,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CICAUTD 32 BBIIIOJIHEHHUEM IUIaHa
JNEMCTBUM, aJeKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIaJ B JEATECIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBASI MHECHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIB30BaTh IOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEILUIOBOE JIBH)KCHHE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HaCBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSIA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKHUI 3aps/l, dJIEKTPHUUYECKOE
10JIe, IPOBOJHUKH W JUSJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
oJIe;

pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEeIIOBOE
paBHOBECHE, CMauMBaHHUE, KaNWUIAPDHBIC SBICHUSA, MCIAPEHUE, KOHICHCALNS,
IIJIaBJICHUE, KPUCTaJUIM3aLUs (oTBepaeBaHue), KHIICHHE, TerJIoneperaya
(TEnIoNnpoOBOJHOCTh, KOHBEKIUS, W3JIyUYE€HUE), DJIEKTpU3ALUs TeJ, B3aUMOJIEHCTBUE
3aps0B, ACUCTBHS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aHMOJEHCTBHE
MarHuToB, ACWCTBHE MarHUTHOIO IOJI HA NPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHAYKIMS) 10 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM 4ucie (U3MUECKHE SBJIEHUS B NPUPOJIE: IOBEPXHOCTHOE HATSKEHUE W
KallWJUISIPHBIE SIBJIGHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApei( MOoJI0COB, pOJib MAarHUTHOTO MOJS M KU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONKCHIBATh U3yUCHHbIE CBOMCTBA T€T U (PU3NYECKUE SBIICHUS, UCIIONb3Yys GU3HYECKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHAs
TEIJIOEMKOCTh  BELIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIIOBOM MAIMHBI, OTHOCUTEIbHAS BIIAXXHOCTb BO3AYXa, JIEKTPUUECKHUM



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHHUEe, COIMPOTHUBIEHHE IPOBOJIHUKA,
yJIelIbHOE CONPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUYECKOTO TOKA), IPU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYMH,
0003HaYeHHs] U €AUHUIIBI (PU3HMUECKUX BEITUYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEINUMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC TIOJOXKEHHUSI MOJIEKYJSPHO--KHHETHYECKOW TEOPHHM CTPOCHHS BEIIECTBa,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHUS
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alHCHIBAaTh €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

O0BSACHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuii MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUI, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adyud B 2-3 JCHCTBHS, HCIONB3yS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3MYECKHME BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMMChIBaTh KPATKOE YCJIOBUE, BBIABISATH HEJOCTATOK JNAHHBIX JJIS PEIICHHS 3aadd,
BBIOUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYEHHOE 3HAaYeHHE (PU3NUECKON BEIIMUYUHBI C N3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METOJIOB,  HCIIONB3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
NPEIOI0KEHNE, OICHWBATh IPABHWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBO/IBI,

MPOBOAMTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwuUIsipHbIE SIBIEHUS, 3aBUCHUMOCTh JaBIEHHUS BO3JyXa OT €ro o0béma,
TEMIEPATyphl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3IyUYEHUU OT LIBETa
W3NIydaronie  (MOrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl KHUIKOCTH M IUIOMAAX €€ TOBEPXHOCTH, OJJIEKTPH3AIHA Tel |
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiiOB, B3aHMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BH3YaIHM3alisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO TOJS
Ha TPOBOJHUK C TOKOM, CBOWCTBA D3JIEKTPOMArHWTa, CBOMCTBA AJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpsAEMbIE NPEANOIOKEHHS, COOUpPATh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHUCHIBATH XOJA OMbITA U
dbopMyITUpOBaTH BHIBOJIBI;

BBITIOJHATH MPSMbIE MU3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHONW BIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3NUEeCKUX BEJMYWH, CPAaBHUBATh pPE3YyJIbTAaThl W3MEPEHUH ¢ YYETOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
WCTIOIB30BaHUEM TIPSMBIX W3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHHS TPOBOAHHUKA OT
€ro JJIMHBI, IJIONIaId MOMEPEYHOr0 CEUYEHUS M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
MIPOBOHMKA, CHIIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOIHUKE,
UCCIICIOBAaHHUE IIOCIIEIOBATEIbHOTO W TApAIICTFHOTO COCTUHEHUH TPOBOJHHUKOB):



IUITAHUPOBaTh HCCIIE0BaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, Clenys
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBICHUE MTPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMY, U BBIYUCIIATh 3HAUEHNUE BEJIMUNHBI,

e coOmonaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTelIbHbIE  JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTElb
IIOCTOSIHHOTO TOKA), HWCIOJIb3ysS 3HAaHUA O CBONCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh INPOCTbIE TEXHUYECKHE YCTPONCTBA M H3MEPUTENIbHbIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeN0BaTEeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MPHUMEpax) MPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM MJIsi 0OECredeHUs
0e30I1aCHOCTH MpH OOpalleHud ¢ NpudbOpaMu M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYKaroIlei cpese;

® OCYLIECTBIATh NOMUCK HH(pOpMauuu Qusndeckoro coaepkanuss B HVHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJHUTENbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIMIO, KOTOpas SBISETCS NPOTHUBOPEUYMBOM WM MOMKET OBbITh
HEJIOCTOBEPHOMU;

® UCMOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJJaHUN HAayYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHualbl, pecypcbl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAMM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® Cco3JaBaTh COOCTBEHHBIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHUus, 00001as
MH(OPMALIMI0 U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEeN0BATEIbCKON
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (hU3HKH, COTPOBOXK/IATh BBICTYIUIEHHE IPE3EHTALINEH;

® I[Ipu BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBAHUM (PU3MUECKUX TMPOIECCOB
pacnpeensaTh 00sS3aHHOCTH B IPYyIMIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBbHOCTh  TPYINIbI, BBICTPaUBATh
KOMMYHHKaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyueHus B 9 Kjacce mpeIMeTHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO BIKEHHS, aedopmalust (ynpyras, iacTudeckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKHe KojliedaHWsi W  BOJHBI, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTbh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
W3JIy4€HHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHUE, CBOOOTHOE Ta/ICHUE TEJI, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTPaHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, MI0JTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUHN B OKpY’KarolieM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEMBl, PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PaAHUOAKTUBHOE W3JIYYCHHE MPUPOJHBIX MHHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (DHU3HUECKUe
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YHIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKasi padoTa U MOIIHOCTh, TOTCHIIMAIIbHAS YPHEPTHUS TeJa, MOTHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTEILHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO U
MacCoBOTO YHCEN TMpU SACPHBIX peakuusX, NOpU HTOM JaBaThb CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (hU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacu€THble 3aa4u (ONUpAIOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLMe (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/aud 3alMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC IS PEIICHHS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOE
HPENOoNI0KEeHNE, OLCHWBAaTh INPABUIIBHOCTh MOpPs/KA IPOBEACHUS HCCIEeI0BaHUsA,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojaebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/bl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIoOKeHHE OEJIor0 CBETa B CHEKTpP, W3YyYEHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje U CBONCTB HM300pakeHMsI IpeAMeTa B coOuparouiel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOrO HaOOpa 060PyA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IPOBOAUTH IPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHMH, OIpenessis cpelHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yIila MaJieHus1): IJIaHUpPOBaTh UCCIIEIOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(Gu3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIEI0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUS (PU3UYECKUX BEIUYMH (CpemHss CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh HU3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
aHATM3UPOBATh TIOJIyYEHHBIE pE3ydbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOmoiaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;



pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJENel: MarepuanbHas
TOUYKa, a0COMIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHAasi MOJEIb aTOMAa, HYKJIOHHAs: MOZEJIb aTOMHOTO S11pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
paccTosHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoarnmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOIl, JO3MMETp, Kamepa BuiabcoHa), HCHOIb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHICHUU y4yeOHO--
NPAaKTUYECKUX 33]a4, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHS M300paKEHUH B TNIOCKOM
3epKajie U coouparoiei JIuH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) HPaKTUYECKOTrOo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30I1acCHOCTH MpH OOpalleHud ¢ NpubopaMM M TEXHUYECKMMHU YCTPOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarolleH cpese;

OCYILLIECTBIIATh MOMCK HH(pOpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOOUTh ITYTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIIbHBIX NCTOYHHUKOB;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojaep)KaHus, CHOpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTrepHer,
BJIAJIeTh NpUEMAMU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus MHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEp)KaHMs, MyOJIMYHO MpPeICTaBIsATh
pe3yabTaThl MPOECKTHOM WM HCCIENOBATEIBCKON IEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Ipe3eHTaled ¢ y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
IS T HayIa © HpHpoe https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 O 2 0.5 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpoeiie BeleCTsa https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3 1
CXAMITICCIOT ABIDICHHC https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 " 4 1
HEPHIA, Macea, IIOTHOCTE https://m.eds00.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

bubmuoreka [JOK

3.3 Cuna. Bupet cun 14 ! 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 .
JlaBIICHHE KHIKOCTH ° 05 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 Atmocheproe rasienue 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Paszgea 5. Pa6ora u MOIHOCTB. JHEPrUust
bu6mmoreka [IOK
A P 1
> 460Ta 1 MOMHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie Mexanm3mb! S 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas SHeprius 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 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
https://m.edsoo.ru/7f416194

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 0.5 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 0.5 0
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pa3nen 3. Hazpanue
Hroro 0
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 13.5



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 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro bubmuoreka [JOK
1.1 10 1 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SanMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1
>3 AACPHEIE peartitan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
N KosmuecTBo yacos KoppexTupoBka
11/-11 Tema ypoka Beero Kontposbubie IIpakTnueckue il:;:eﬂl/lﬂ AaThbl
padoTbI padoThbI NMpOBeACHUS
1 ®usnka — Hayka o npupoje. SBieHus 1
IIPUPOJIbI
2 dusnuecKkue sBICHUs
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE
JlaboparopHas padora Nel «Onpenenenue
4 LIEHBI JICJICHUS KAl U3MEPUTEIBHOTO 1 1
npudopa»
Mertoasl HaydyHOrO 1o3Hanus. OnucaHue
5 (bU3UYECKUX SBJICHUH C TTIOMOIIBIO 1 0.5
Moaeneil. Bxoanas konTpoibHas paboTta
VYpok-uccnenosanue "lIpoBepka runoTessl:
5 JAJIBHOCTB MOJIETA IAPUKA, ITYLHIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OoJIblIe, YeM OoJble
BBICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 JIOKa3bIBalOIINE JUCKPETHOE CTPOCHUE 1
BELIECTBA
8 JIBM>KeHME YacTHUIl BELIeCTBa 1
9 JlaGopatopHnas paborta Ne2 «M3mepenue 1 1
pa3MepoB MajbIX TEI»
10 ArperaTHbI€ COCTOSIHUS BEIIECTBA 1
11 OcoOEeHHOCTH arperaTHbIX COCTOSHUIM




Bobl. O000IIEHNE 110 pa3ieny
«[TepBOHAYAIbHBIC CBEJCHHUS O CTPOCHUH
BEIIIECTBAY

Mexanunueckoe aBHKeHuEe. PaBHOMepHOE 1

12 HEPaBHOMEPHOE JIBIKCHUE

13 Cxopoctb. Eqununsl ckopoctu. Pacuet
MyTU U BPEMEHH JIBUKCHHUS

14 KouTponbhas pabota no teme
"MexaHnueckoe aBrxenue"

15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN

16 [TnotHocTh BemecTBa. PacueT maccol u
o0BbeMa Tesa 1o ero MIOTHOCTH

17 Jlaboparopuas padota Ne3 «Onpenenenue
IJIOTHOCTU TBEPIOIO TEJIA»

18 Pemenue 3anau no teme "IlnoTHOCTH
BemecTna"
Cuna xak XapakTepUCTHKa

19 B3anMo/ieiicTBus Ten. Cuia ynpyrocTH.
3axoH ['yka

20 SBnenne Tarorenus. Cumna TSKECTH
CBsi3b MEX]y CUJION TSKECTH U MaCCOU

21 Tena. Bec Tema. Pentenue 3amad mo teme
"Cuna tsoxkectu"

99 Cuna TsDKeCcTH Ha IPYTUX TUIaHeTax.
duznyeckue XapakKTepUCTUKHU TUTAHET

23 Nsmepenue cuit. Jlnnamomerp

24 JlaGopatopHnast pabota Ned

«I"pagynpoBaHue NpyKUHBI U U3MEPEHNE




CHJI JUHAMOMCETPOM>»

25 Bec Tena. HeBecomocTh

26 CrnosxeHue IByX CUJl, HallpaBJIEHHBIX I10
OJIHOM mpsiMoi. PaBHOAEHCTBYIOMIAs CHIT

97 Pewenue 3amad o reme
"PaBHoneiicTByromas cui"

28 Cuna tpenus u € Bubl. TpeHue B
MIPUPOJIE U TEXHUKE
Jlaboparopnas pabota Ne5 «BeisicHeHHE

29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT
IUIOLIAIU COTIPUKOCHOBEHHUSI TET U
MIPYKUMAIOLIEH CHITBD)

30 Pemenue 3agau Ha onpeneneHue
PAaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3amau mo temam: «Bec Tenay,

31 «['paduueckoe m300paskeHre CHIY,
«Cunbly, «PaBHOACHCTBYIOIIAS CHID»
KonTponbnas pabota no Temam: «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «I'papuyeckoe
n3o0pakeHue crn, «CHbh»

33 Hasnenue. CriocoObl yMEHbIICHUS U
yBEJIMYEHUS 1aBIICHUS

34 JlaBrienue ra3a. 3aBUCUMOCTD JIaBIICHHS
ra3a ot o0béma, TeMIepaTypbl

35 [lepenaya naBieHus TBEPABIMU TElIaMHU,
KHUJKOCTAMHU U Tazamu. 3akoH [lackans

36 JlaBiieHre B )KHJIKOCTH U ra3e, BBI3BAHHOE

JIECTBUEM CHUJIBI TSKECTU




Pemenue 3anau o teme «JlaBpienue B

37 JKMJIKOCTH U ras3e. 3axkoH [lackams»

38 KonrtponsHas padora o teme "/laBnenue 05
KUAKOCTH" '

39 Coobmarommmecs cocyapl. [ mapaBInyecKkuii
npecc

40 Manomerpsl. I1opiHEeBON KUIKOCTHBIN
Hacoc

41 ATmocdepa 3eMi 1 IPUYKHBL e€
CYILIECTBOBAHUS

42 Bec Boznyxa. AtMocdepHoe 1aBieHue

43 N3mepenune aTMOCHEpHOTO JaBJICHUS.
OnsiT Toppuuennu

44 3aBUCHMOCTh aTMOC(HEPHOTO JIABJICHHS OT
BBICOTHI HaJl ypOBHEM MOPSI

45 bapometp-anepouns. AtmocdepHoe
JABJICHUE Ha PA3JIMYHbBIX BBICOTAX

46 Pemrenue 3amau mo reme " ATmochepHoe
napieHue"
JlelicTBUE KUIKOCTH U Ta3a Ha

47 MOTPY>KEHHOE B HUX TE€J0. ApXUMEI0Ba
cHJIa
JlaGopatopnas pabora Ne6 «Omnpenenenue

48 BBITAJIKUBAIOLLEH CUJIBI, JEUCTBYIOLIEN HA
TEJO, MOTPYKEHHOE B JKUJIKOCTbH)

49 IInaBanue Ten

50 JlaGopatopHnast pabota 1o reme Ne7

«BpIsiCHEHUE YCIOBUI IJIABaHUS TeJa B




KUIKOCTHUY

JlabopaTopHas paborta Ne§
"KoHcTpynpoBaHue apeomerpa win

>1 KOHCTPYMPOBAHUE JIOJIKU U ONPECIICHHE 1
e€ rpy3onoabEMHOCTH"
Pemenue 3agau no remam: «llnaBanue

52 cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPABIX T, KUAKOCTEH U Ta30B»

53 KonTponbHas pabota no teme «JlaBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»

54 Mexannueckast pabora

55 MomHocTs. EnuHuIBI MOIIHOCTH

56 Ypok-uccnenosanue "Pacy€r MoIHOCTH, 1
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUILIE"

57 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha phluare
Pbruaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopnas pabora Ne9 «MccnenoBanue 0.5
yCIIOBUI paBHOBECHS pbIUara

59 Pemenue 3agau no reme «Y cioBus
PaBHOBECHSI phIuara
Koaddunment nonesnoro necTpust

60 Mexanusma. Jlaboparopnas padora Nel( 05
«M3mepenue KIIJ[ npu noxséme Tena no '
HAKJIOHHOM TIJIOCKOCTH
Pemenue 3amaud mo teme "Pabora,

61
MomHocTh, KIT/"

62 Mexanuueckas sHeprus. Kunernueckas u




MOTCHIUAJIbHAs SHCPIrus

63

64

65

3akoH COXpaHCHUA MEXaHHYeCKOM SHEPIrun

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE
M3MEHEHUS KUHETUYEeCKOU U
MOTEHIIUAJIbHON SHEPTHH MPU CKAaThIBAHUU
TeJla MO HaKJIOHHOM MIocKocTH"

KonTponbnas pabora no teme «Pabora u
MOIIHOCTb. DHEPTHs»

66

67

68

Pesepsubiit ypok. Pabora ¢ Tekcramu mo
Teme "MexaHn4eckoe JBIKeHHEe"

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
teme "JlaBieHue TBEPABIX TN, )KUIKOCTEH
H Ta3oB"

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
teme "Pabota. MontHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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8 KUIACC

Ne KoaunuecTBo uacoB Nara KoppekTupoBka
w/n Tema ypoka Beero Kontposbubie IIpakTuueckue u3yueHus AAaThI
padoTbI padoThbI NMpOBeACHUS
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO
3 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE TOJIOKEHU MOJIEKYISPHO-
KHHETUYECKOUN Teopuu
4 Mopaenu TBEpIOTO, )KUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
5 Kpucrammaeckue u amopdHsbie Tena 1 0.5
5 CMaunBaHue U KalMJUISIPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
7 Temmepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKECHUS YaCTHII
8 TemoBoe paciimpeHue u cxaTue 1
9 Buytpennss sneprusi. CiocoObl U3BMEHEHUs 1
BHYTPEHHEHN YHEPTUU
10 Buasl Tenonepenaun 1
1 JlaGopatopnas pabora Nel "M3yuenue 1 1
ycTpoiicTBa Kaopumerpa”
12 KommgectBo TernoTsl. Y aenpHast 1

TCIJIIOEMKOCTh




13

YpaBHEHHE TEIJIOBOTO OanaHca.
TerooOMeH U TEIIOBOE paBHOBECHE

14

15

16

Jlaboparopuas padota Ne2 "M3yuenue
npoiiecca Terooomena”

Pacuer xosnuecTBa TEILIOTHI,
HEOOXO0JMMOTO JIJIsl HarpeBaHus Tea U
BBIJICJISICMOTO UM ITPU OXJIAKICHUH

JlabopaTtopHas padorta Ne3 "OnpeneneHnue
yZIeJIbHOM TENJI0EMKOCTH BellecTa'

17

18

19

OHeprus TommBa. Y iejabHas TeIioTa
CrOpaHUs

IInaBnenue u OTBCPACBAHUC
KPpUCTAJUIMICCKUX TCII. VaenbHas Teniaora
IJIaBJICHUA

Jlaboparopnas pabota Ned "Omnpenenenue
yZI€JIbHOM TEIUIOTHI TUIaBJICHUS JIbaa"

20

21

22

23

[TapooGpa3zoBaHue U KOHICHCAIIHSI.
Hcnapenue

Kunenue. Y nenpHas temnnora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEpATypbl KUIEHUS OT
aTMOC(EepHOTO TaBJICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota Ne5 "OmnpeneneHre OTHOCUTENBHOM
BJIAJKHOCTH BO31yxa'

Pemenue 3ana4 Ha onpenenenue
BJIQ)KHOCTH BO3/1yXa

24

[TpuHIMIIBI pabOTHI TEMJIOBBIX JBUTATENEH.




[TapoBas TypOuHa. [IBurareias BHyTPSCHHETO
CropaHus

KII/ TermoBoro nBurarens. Tennosbie

25 JIBUTATEJIH U 3aIIUTa OKPYKAIOIIEH CpeJibl

26 3aKOH COXpaHEHUs U MPEBPAIICHHS
SHEPTHH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJIBHOU paboTEe MO

27 teme "TemnoBele aBiaeHusa. M3menenue
arperaTHbIX COCTOSIHUM BemecTna'
KonTponbnas padora no teme "Temnossie

28 sBieHus. Fi3MeHeHne arperaTHbIx 1
COCTOSHUM BemecTna"

29 Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30 Ypoxk-uccienoBanue "DaeKTpu3aus Tei
WHJYKUIWEW U IIPU CONIPUKOCHOBEHUU"

31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsxeHHOCTh

32 aneKkTprueckoro nois. [IpuHnun
CYTIEPIIO3UIINH JIEKTPUUECKHUX TTOJICH

33 Hocutenu snekrpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [TpoBOIHUKYN U AUDIIEKTPUKHU. 3aKOH
COXpaHEHUS AJIECKTPUIECKOTO 3apsiaa
Pemrenue 3a1au Ha mpMEHEHUE CBOMCTB

35 AIEKTPUIECKUX 3apsoB. KoHTpoapHas 0.5

pabota no Teme "DaeKTpUUECKUE 3apsbl.




Dnekrpuueckoe noe."

36

37

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. ICTOUHMKH
ANEKTPUYECKOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA

38

VYpok-uccnenosanue "Jleiictue
ANEKTPUUYECKOTO OISl HA TPOBOAHHUKY H
JIADTICKTPUKH"

39

40

DNEeKTPUYECKUM TOK B MeTaJlJIax,
KUJIKOCTSIX U ra3ax

BHeKTpI/I‘leCKaﬂ LIEIb U €€ COCTaBHBIC YaCTU

41

Cuna toxka. JlabopaTopHas padora Ne6
"COopKa 3IEKTPUIECKON 1IeNH U
M3MEPEHHUE CUJIBI TOKA B €€ Pa3ITUIHBIX
ydacTkax"

0.5

42

DnexTpuueckoe HanpshkeHue. BonbTmerp.
Jlaboparopnas padota No7 "Usmepenue
HAIpsKCHUA Ha PAa3JIMYHBIX Y4aCTKax
MIOCJIEI0BATEIbHON ANEKTpUYecKon renu"

0.5

43

44

45

CornpoTuBIIeHHE POBOAHUKA. Y ACIIBHOE
COIPOTHBIICHUE BEILIECTBA

JlaGopatopnas pa6ora Ne§8 "3aBUCHMMOCTb
NMEKTPUYECKOTO CONIPOTUBIICHHUS
IIPOBOJHMKA OT €T0 JJIMHBI, TUIOIAIN
IIONIEPEYHOI0 CEYEHUs U MaTepuana"

3aBUCHMOCTD CUJIbI TOKA OT HAIPSKEHHUS.
3akoH OMa 1t yyacTKa Lenu

46

JlabopaTtopHas padota Ne9 "N3zmepenue




COMPOTHUBIICHU MTPOBOAHUKA. M3yuenue
MpUHIMIA JeHCTBUS peocTaTa”

47

48

49

IlocnenoBaTenbHOE U napajjiCJIbHOC
COCAUHCHUS ITPOBOAHUKOB

JlabopaTtopHas padora Nel0 "IIpoBepka
MpaBUJIa CIIOKEHUS HAMPSDKEHUH MPH
MOCJICIOBATEIIbHOM COCIMHEHHUHU JBYX
pe3uctopoB"

Jlaboparopnas pabota Nell "M3yuenue

mapajjyicJibHOI0O COCANHCHUA HpOBOI{HI/IKOB'

50

Pemenne 3ama4d Ha IMPUMCHCHHEC 3aKOHa
Owma AJIA Pa3JIMYHOIr0 COCANHCHUA
IIPOBOAHHUKOB

o1

52

53

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna
Jlaboparopnas pabota Nel2 "Usmepenue

MOIITHOCTH U PabOThI TOKA B
NEKTpUYECKON Jamre"

DNeKTpUYECKHE 1EeTH U MOTpeduTenu
3JIEKTpUUECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPUYECKHE 3aps/Ibl.
3apspKeHHBIE Tella U UX B3aUMOJICHCTBHSL.
ITocTosHHBIN 31EKTpUYECKUH TOK"

55

Kontponbnas paboTa mo teme
"DnexTpruueckue 3apsaabl. 3apsKeHHbIE
TeJla ¥ uX B3auMoaercTBHA. I10CTOSTHHBIHM




AIEKTPUUYECKUN TOK"

56

57

IlocTossTHHBIE MArHUTHI, KX
B3aUMOJICTICTBUE

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSIHHBIX MAarHUTOB"

58

MaruautHoe 1oiie. MarHuTHOE T10J1€ 3eMITH
U €r0 3HAaYEHUE JUIA )KU3HU Ha 3eMiie

59

60

61

62

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUUYECKOTO TOKa MaruuTHoe rmose
KaTYIIKA C TOKOM

[TpuMeHeHHE AIIEKTPOMArHUTOB B TEXHHKE.
Jlaboparopnas pabota Nel3 "M3yuenue
JCWCTBUSI MATHUTHOTO TOJISl HA TTPOBOTHUK
¢ TokoM"

DNeKTpoABUTaTENb NOCTOSHHOTO TOKA.
Hcnionp30Banue 3IIeKTpoABUraTe e B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHCIOpTe.

OnsiTel @apajnes. 3akoH

3JIEKTPOMArHUTHOM MHAYKLIMHU. [TpaBuiio
Jlenia

0.5

63

Onektporereparop. CrocoObl MoTydeHus
AIEKTPUUECKOI PHEPTUU. DIEKTPOCTAHIIUHI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

64

65

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
Teme "DJIEeKTPUYECKUE U MarHUTHBIE
sIBJICHUS "

KonrtponbHast pabora no Teme




"DJIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS"

66 PesepHbIit ypok. Pabora ¢ TekcTamu mo 1
teme "TeroBbie siBICHUS"

67 PesepBHbIit ypok. PaGoTa ¢ TekcTamu mo 1
teme "[loCTOsITHHBIN 3JeKTpUYEeCKUd TOK"

68 PesepHblil ypok. Pabora ¢ TekcTamu 1o 1
Teme "MaruuTHeie siBICHUS"

OBILEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME




9 KUIIACC

N KosmmyecTBo yacoB KoppexTupoBka
11/-11 Tema ypoka Beero Kontposbubie IIpakTuueckue il:;:eﬂl/lﬂ AAaThI
padoTbI padoThbI NMpOBeACHUS
1 Mexannueckoe aBuxenue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOT0 JIB)KEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE 1
HepaBHoMepHOE NpsMOIHHENRHOE
4 nBikeHne. CpesiHssi © MTHOBEHHAS 1
CKOPOCTh
[TpsMonuHeiiHOe paBHOYCKOPEHHOE
5 nBkeHue. Y ckopenue. CKOpocTb 1
HPSMOJIMHEHHOTO paBHOYCKOPEHHOTO
neuxeHus. ['paduk ckopoctu
6 BxonHast koHTpoJsibHAs paboTa 1 1
JlaGopaTtopHnas padota Nel "UccnenoBanue
7 PaBHOYCKOPEHHOTO JIBIXKEHHS 0€3 1 1
HavaJbHOM ckopocTu"
8 CoboaHoe nagenue ten. OnbITel ['anunes 1
PaBHOMeEpHOE BHKEHUE TIO OKPYKHOCTH.
9 [Tepuon u yacrora obpaienus. JIuneinas u 1
yIJI0Basi CKOPOCTU
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 IIepsbiit 3ak0oH HproToHa. BekTop cuisl
12 Bropoii 3akon HeroTona.




PaBHOelicTBYIOIIAA cHita

Tpetuii 3akon Herotona. Cynepno3uiius

13
cui

14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuita ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cua ynpyroctu»

17 JlaboparopHuas pabota Ne3 «Onpenenenue
YKECTKOCTH TIPYKUHBDY

18 Cuiia TpeHust

19 Pemenue 3amau no teme «Cuma TpeHUs»

20 JlabopaTtopHast pabora "Onpeznenenue
KOd(UITMEHTA TPSHUS CKOJbKCHHS"

21 Pemenue 3amau nmo teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpeHus"
Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJeHUs
VYpoxk-koHpepennus "JIBuxeHuEe TEI BOKPYT

23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

24 Pemenue 3ampau no reme "Cuia TskecTu u
3aKOH BCEMUPHOTO TAroTeHus"

o5 [TepBas kocMHuUecKkast CKOPOCTb.
HesecomocTs 1 neperpy3ku
PaBHOBecue MaTepraIbHON TOUYKH.

26 AoGcomoTHO TBEpOE Tesio. PaBHOBecHe

TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO




BpAILCHUS

27 MowmenT cuibl. LlenTp TsbkecTn

28 Pemenue 3anau no teme "MOMEHT CUIIBI.
Lentp Tsxectn"
[MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe

29 "MexaHn4YecKoe JBUKEHUE.
Bsaumoneiicteue ten"
KonrponbHas padora no reme

€XaHUYECKOE IBUKECHHUE.

30 "M
Bsaumoneiicteue ten"
Nmnynsc Tena. Ummynse cuiiel. 3aKoH
COXpaHEeHMsI UMITyJbca. YIIPYyroe u

31 v
HEYIPYroe B3auMO/ICHCTBHE

39 Pemenue 3agau o teme "3akoH coXpaHEHUS
uMITynbca'

33 VYpoxk-kordepenuus "PeakTuBHOE IBHKEHHE
B IIPUPOJIE€ U TEXHUKE"

34 Mexanuueckasi paboTa 1 MOLTHOCTb

35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U
CHUITBI TPEHUS
JlaGopatopHas pabota «Onpeznenenue

36 paboTHI CUJIBI TPEHHS TTPH PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MOBEPXHOCTU»

37 CBs13b sHepruu u padboTsl. [loTeHnnanbpHas
SHEprus

38 Kunernueckas sneprus. Teopema o

KHHETHYISCKOU OHCPIrun




39

3aKkoH COXpPAaHCHUS SHCPIUHU B MCXAHUKCE

JlaboparopHas pabota «3ydyeHue 3akoHa

40 COXPaHEHUS SHEPTUM

41 KoHTposbHast pabota 1o teme "3aKOHbI
coxpaHeHus"
KonebarenpHOE ABMKEHUE U €TO

42 XapaKTEpUCTUKU. 3aTyXaroUIie KoJeOaHusl.
Breinyxnennbie koiebanus. Pezonanc

43 MaremMaTHuecKuil ¥ NPy KUHHBIN MAsTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh

44 nepuo/ia KojeOaHui OT KECTKOCTH
NPYKUHBI U MAacChl TPy3a»

45 [IpeBparienue 3HEprun NP MEXAHUIECKUX
KOJICOAHUSX
JlabopaTtopHas pabota «OrnpeneneHue

46 4acTOThI U NIEpUoAa KojaeOaHui
MPY>KUHHOTO MAassTHUKA)»
JlaGopatopHas pabora «IIpoBepka

47 HE3aBHCHUMOCTH MepHo/ia KoJeOaHuii rpysa,
MOBEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBa

48 MexaHu4ecKux BoJH. [IpononbHbIe U
MOTNEPEYHBIE BOJIHBI

49 VYpoxk-koH(pepennus "MexaHNUYeCKUE BOJHBI
B TBEPAOM Teiie. CeHCMUYECKHE BOTHBI"

50 3ByK. PacnipocTpaneHnue u oTpakeHHe 3ByKa

51 Ypok-uccnenoBanue "Habmonenue

3aBHUCHMOCTH BBICOTHI 3BYKa OT YacTOThI"




52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

54

55

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"3aKkoHbI coxpaHeHUs. MexaHnueckue
Kosie0aHusl U BOJHBI"

KoHTposbHast pabota 1o Teme "3akoHbI
coxpaHeHus. MexaHndeckue KoiebaHus u
BOJIHBI"

56

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

57

58

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM
cBsA3H"

59

VYpok-uccnenosanue "M3ydyeHue cBOICTB
AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOMIIBHOTO TenedoHa"

60

61

62

Pemenne 3a1a4 Ha ONpeCaACIICHUE YaCTOTEI U
JIJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

DNEeKTpOMarHuTHasl MPUPOIa CBETA.
CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA
Hcrounvku ceera. [IpsamonuneitHoe

pacnpocTtpaHeHue cBera. 3atMeHus: ConHna
u JlyHsl

63

3aKkoH oTpaxxeHHs cBeTa. 3epkaina. Pemenue




3ala4 Ha IPUMCHCHHUC 3aKOHA OTPaKCHUA
CBCTa

[Tpenomiienne cBeta. 3aKOH IPETOMIICHUS

64
cBeTa
[TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.

65 Hcnonp30BaHre MOTHOTO BHYTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast padota "HcciaenoBanue

66 3aBUCHUMOCTH YTJIa IPENOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3ayX-
crekyio""

Ypok-koH(pepenmus "Vcnonb3oBanne

67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 Jlua3el. OnTUYecKas Cuiia JIMH3BI

69 [Toctpoenue nzobpaxenuii B muH3ax. [ na3
KaK ONTUYECKas cucTeMa. 3peHue
JlaGopaTtopHast pabota "Onpeznenenue

70 (OKYCHOTO PAaCCTOSIHUS M ONITUYECKOMN CHUITBI
coOuparoren TMH3bI"

71 Ypoxk-koHpepennus "Ontuyueckue
JMH30BBIE TPUOOPHI"

79 KonrtponbHas pabora no reme "JIMH3bI 1
onTu4eckue npudopsr"

73 VYpok-koHpepenmus "lepextsl 3penus. Kak
COXpaHMTH 3peHue"

72 Paznoxxenue 6enoro ceera B ciekTp. OMBITHI

Herotona. CnoxeHnue crekTpaibHbIX




uBeToB. Jlucrniepeust cBera

JlaGopaTtopHas pabota "OmbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIIEKTP H

& BOCIPUATHUIO LIBETA IIPEIMETOB IIPH UX
HaOJII0IeHNH Yepe3 BETOBbIe (YUIbTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: IucIepcus, uHTephepeHIus u
mudpakius'

77 OmnsiTel Peszepdopaa u rmianerapuas Mojiemb
aToma

78 IToctrynater bopa. Moaens atroma bopa

79 Hcnyckanue v MOTJIOUIEHHE CBETa aTOMOM.
KBantbl. JInHeyaTbie CIEKTPBI

80 Ypoxk-npaktukyMm "HabirogeHue cuekTpoB
UCITyCKaHUS"

81 PagnoakTuBHOCTD U €€ BUIbI

82 Crpoenue atoMHOrO siapa. HykinoHnHas
MOJIEb

83 PangnoaktuBHBIE IpeBparieHus. M30Torsr

84 Pemenue 3anau no teme: "PagroakTuBHbIE
peBpalicHus "

85 [lepnon nonypacnana

86 VYpok-koHpepenus "PaguoakTuBHbIE
W3JIy4E€HHS B IPUPOJE, MEIUIIMHE, TEXHUKE"

87 SAnepHble peakuu. 3aKOHbI COXpPaHEHHUS
3apsI0BOrO U MacCOBOI'O YHCET

88 DHeprus CBI31 aTOMHBIX sifiep. CBs3b MacChI

U DHEPTUH




89

Pemenue 3agau no reme "Snepueie
peakuun"

90

91

92

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sHepruu ConHua v 3BE311
Ypok-koHbepenius "SAnepHas sHEpreTUKA.
JlelicTBUA paliOaKTUBHBIX W3JIYYEHUM Ha
JKUBBIE OpraHu3Mbl"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

"DJIeKTPOMarHuTHOE MOJIE.
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
ABJICHUS"

93

KonTtponsHas pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

94

[ToBTOpenue, o606meHue. JlabopatopHbie
paboTsl 1o Kypcy "B3aumopeiicrsue ten"

95

96

97

[ToBTOopenue, o6o0mmenue. Perenne
PACUCTHBIX U KAYCCTBCHHLBIX 3a/1a4 110 TEME
"TemnoBbIe Mporecch”

[ToBTrOopenue, o6o0mmenue. Permenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 10 TEMe
"KIIJI TermoBsIX aBurarencii”

[ToBTrOopenue, o6o0mmenue. Permenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 [0 TEME
"KII/] anexrpoyctanoBok". KoHTponpHas
pabora

0.5

98

[ToBTOpenue, 0600meHne. JlabopatopHbIe




pabotsl o kypey "CBeroBbie siBIeHUS"

[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMHU 1o TeMe "3aKOHBI COXPaHEHUS B 1
MeXaHHuKe"
[ToBTOpenue, 0600meHue. Pabora ¢

100 tekctamu 110 Teme "Kosebanust 1 BOIHBI". 1 05
KoHnTtposbHas padota

101 [ToBTOpenue, 0600meHue. Pabora ¢ 1
TekcTaMu 110 TeMme "CBeTOBbIC SBICHUS"
[ToBTropenue, 0600menune. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢uznka"

OBILIEE KOJIMYECTBO YACOB I10 102 7 97

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 7 xnacc/ [epsimkun .M., UBanos A.U., AkiinoHepHOoe 00111€CTBO
«M3natenpcTBO «IIpocBerieHne»

» ®usuka, 8 knacc/ [leperimkun .M., BanoB A.U., AKiinoHepHOE 00IIIECTBO
«M3natenscTBO «IIpocBemieHne»

» ®usuka, 9 xnacc/ [eperimkun .M., I'yrauk E.M., UBanos A.I., [lerpoa M.A.,

AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

®dwusuka. 7 knacc. Meronuueckoe nocobue k yueonuky A.B. lepbimkuna
https://rosuchebnik.ru/material/fizika-7-klass-metodicheskoe-posobie-k-uchebniku-
peryshkina/

Odusuka. 8 kiacc. Meroauueckoe nocodue k yueouuky A.B. Ilepbrmkuna
https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-posobie-k-uchebniku-a-v-
peryshkina/

dusuka. 9 kiacc. Meroauueckoe nocobue k yueOHuky Ilepoimkuna-I'yTHIK
Hcrounuk: https://rosuchebnik.ru/material/fizika-9-klass-metodicheskoe-posobie-k-

uchebniku-a-v-peryshkina/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/

bub6muoreka IIOK https://m.edsoo.ru/7f41ad4a6
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