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HNOACHUTEJBHASA 3AIIUCKA
[Iporpamma mo ¢Qu3nKe Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHHs COCTaBJiE€HA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KOHIENIIMU TpernojaBaHusl y4eOHOTO
npeaMera «Pu3ukKay.
Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOIIMXCS W OPraHM3alui0 H3ydeHHs (U3UKKM Ha
NeATeIbHOCTHON OCHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusauun TpeboBanuit DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeleleHHe ydyeOHOro Marepuaina Mo rojam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIEpKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[IporpamMma no ¢u3uke pa3paboTaHa C IeJbI0 OKa3aHUsI METOIUYECKON MTOMOIIN YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIpPEeIMETY.
Ousuka SBISAETCS CUCTEMOOOPA3YIOIINM AJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actpoHoMuel u pusnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs HAydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33734 (U3MYECKOTO 00pa3oBaHUs B CTPYKType OOIIero oopazoBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoyiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOLIIUMHU €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb!
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4HbIC JOKAa3aTesIbCTBA IS
MOJIY4E€HHS BBIBOJOB.
Henu u3yueHus (U3NKUA Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONIPEICIICHbI B
Konuenuuu npenogaBanus yuebnoro npeamera «dusmka» B 00pa3oBaTeIbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxoun ot 3 nekabps 2019 r. Ne [TK-48H).
Heaun n3dyyeHus Gpu3nKu:
e nMpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOy4yaloluuxcs K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, PA3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIEHUM O HAaydHOM MeTOA€ TMO3HaHUS U (OpMHUpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue NMpeACTaBICHUN O posid (PU3MKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

e Dpa3BUTHE NPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccuoHaTbHON
NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K AajbHEUIIEeMy OOyIEHUIO B 3TOM
HaIpaBJICHUU.



JlocTiokeHne STHX Iefiell mporpamMmbl 1Mo (puU3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

e npuoOpereHHEe 3HAHMKA O JAUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX,

TETUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEHICHHS MPOCTEHIINX pPACUYETHBIX 3a7ady C HCIOJIb30BAaHHEM
(bU3NIECKUX MOIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3371ay;

® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX IPUOOPOB;

e ocBOeHHE TPHEMOB pabOTH ¢ HWH(popMaIue (GHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHOOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaIW3 M KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLIUY;

® 3HAKOMCTBO €O cepamu MpoPeCCUOHATHHON JAEATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKEHHUAX (PU3HMUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Heenio).

[Ipennaraemsiii B mporpamme 1o Gpu3uKe nepeueHb J1adopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKkTep, YYUTeNb JelaeT BHIOOp TPOBENCHHS JTa0OpAaTOPHBIX PadOT H
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONIIXCs, CITUCKA KCIIEPUMEHTATbHBIX
3aJJaHnH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 10 (hU3UKe.



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY:KAI01Iero Mupa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTh M3MepeHn. MexyHapoaHas CUCTEMA €IHHMII.

Kak ¢usuka m apyrue ecreCTBEeHHblE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TO3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINIPOCA, BBIABM)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUNoTe3, O0ObsAcCHEeHHe HalOmogaeMoro spiaeHus. OnucaHue
($u3NYeCKuX ABJICHUH C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpubOpsl U Mpoleaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomuel u onvimel.

Onpenenenre HeHbl JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne Ttemmeparypbl OpH IMOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEPATYPHI.
6. IIpoBeneHme wuccnenoBaHWS MO IPOBEPKE TMIIOTE3BI: JAJbHOCTH IOJIETA ILIAPHUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIE BBICOTA ITyCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. ONBITBI, IOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHue dactul BemiecTBa. CBsA3b CKOPOCTH JBMKCHMS 4YacTUL C TEMIIEPAaTypOM.
bpoyHoBckoe nBmwxenue, auddysus. B3aumozelicTBue dYacTul] BellecTBa: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI BEIECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTajuIMyeckux) Tela. B3auMocBs3p MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX

COCTOSIHUSIX M MX aTOMHO-MOJICKYISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIEL

Hemoncmpayuu.

1. HabmroneHnue 6poOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HaOmroneHue sBIICHHH, OOBSICHSIONIUXCS MPUTSKECHUEM WM OTTAJIKMBAHUEM YaCTHII

BeIllECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPHUTSIKEHUS.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexanuyeckoe JIBUKEHHE. PaBHOMEpHOE W HepaBHOMEpHOe JBiKeHHe. CKOpOCTb.
CpenHsist CKOPOCTh ITPU HEPABHOMEPHOM JBMKEHHUU. Pacd€r myTH U BpeMEeHH JBUKCHHUSL.

uhwN R



SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHMS Tel. Macca kak mepa umHepTHOCcTH Tena. IlnotHocte BemectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ NMOMOIIBIO JAMHAMOMETpA. SIBlleHME TArOoTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec tema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuil. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopocTy MPSMOJIUHENHOTO JBUKEHHUS.
Habmtonenue siBjaeHUs] HHEPIUH.
Habmronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OrmpeneneHue CpeqHel CKOPOCTH CKOJBbXKEHHS Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (JegopMaiuu) MpyKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHMS CKOJIBKEHHUS OT Beca Tela U
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CiocoObl yMEHBIIICHUS U yBEJTMUEHUS MaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeAMU, KUAKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs —cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS BO3YLIHOMN
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOCc(epHOro JaBJI€HHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopsl i u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BerTankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCy/Ipl.

I'mppaBnuueckuit pecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBJIECHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa TOTPYKEHHOW wYacTH Tena W

IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcinoBue muiaBaHWs TeJ: IUIABaHUE WJIM TOTPY)KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOIIEHUS TUNIOTHOCTEN TeJa U JKUAKOCTH.

Jlabopamopusie pabomot u onvimol.

ok wN e

w

S

~



1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh

4acTH TeJa.
2. OmnpeneneHue BBITAJKUBAIOLICH CUJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOUICH CHJIbI, JEHCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT IIOTHOCTH
KUJKOCTH.

5. KoHcTpyumpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM M OIpEACIICHHE €€

rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLIHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. IlpumeHeHue npaBuia paBHOBECHs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ nmpocthix MexaHu3MoB. [IpocTsie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHetmueckas W mnoTeHUualnbHas 3Heprus. I[IpeBpamieHne
OJIHOTO BUJIa MEXaHUYECKOM YHEPTHUH B IPYroil. 3aKOH COXPAHEHHMS SJHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenne paOOTHl CHJIBI TPEHUS NPU PABHOMEPHOM JBIKEHHUH Teja [0

TOPU30HTAIBHON TOBEPXHOCTH.
2. UccnenoBanue ycliOBU paBHOBECHUS pblyara.
3. UNsmepenune KIIJI HakTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHSI MEXaHUUYECKOW SHEPTHUU.
8 KVIACC

Pa3nen 6. TenioBble ABJIEHMS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KMHETUYECKOM TEOPUM CTpOEHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbIThl, MNOATBEPXKIAIOIIUE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHMM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE IMOJIOKEHUHN
MOJIEKYJISIPHO--KUHETUYECKON Teopuu. (CmadyumBaHME M KaNmWUISIpHbIE sIBJIEHUS. TeroBoe
pacIIupeHHe U CKATUE.

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHHUS YaCTHULL.
Buytpennsis sneprus. CrnocoObl W3MEHEHHUS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHune paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHass TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. IlnaBiaeHue M OTBEpJIeBaHHME KPUCTAJUTMUECKHX
BEIECTB. YJenpHas Temiota IuiaBneHus. [lapooOpazoBanue u KoHaeHcanus. McmapeHue.
Kunenue. YnaenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aLATA OKPYKAOIIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPAIllCeHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.



Habmoenne 6poyHOBCKOTO JIBIKEHUSI.
Hab6monenue muddysumn.
Habmoienue SBICHUI CMaYBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habmroienue TemioBoro pacmpeHus Tell.
N3menenne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa M HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3amepeHus TeMrneparypsl.
Bunael Tennonepenauu.
OxJaxxieHue Ipyu COBEPIICHUU PabOTHI.
HarpeBanue ripu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
. CpaBHEHUE TEIIIOEMKOCTEH pa3InYHbIX BEIIECTB.
. HaGnronenue kunenusl.
. HaGnrogenue mocTostHCTBA TeMIIEpaTyphl TIPH TUTABJICHHH.
13. Mogenu TenjaoBbIX IBUTaTENEH.
Jlabopamopusvie pabomot u onvimel.
OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnpITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL.
Omnpenenenue naBieHUs BO3AyXa B OJIJIOHE IITPHUIIA.
OnpIThI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTb JaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.
[IpoBepka TrHUMOTE3bl JUMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmronenne m3MeHEHUs BHYTPEHHEH SHEPTUU Tella B Pe3yJbTaTe TeIuionepeaadn 1

paboTHl BHEIIIHUX CHUL.

8. HccnenoBanue sSBJIEHUS TEIJIOOOMEHA ITPY CMEIIUBAHUH XOJIOTHOM M TOPSIYEH BOIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢

HarpeTbiM METAIMYECKUM LHUITUHAPOM.

10. Onpenenenue yaenbHOU TETUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca ucnapeHus.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI.

Onektpusanus Ten. J[Ba pojaa 3IIEKTpUUYECKHX 3apsAloB. B3aummonencTBHE 3apsKEHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTB CHJIBI B3aMMOJCHMCTBUS 3apsSHKEHHBIX TEI OT BEJIUYUHBI
3aps7I0B U PACCTOSIHUS MEXK]TY TEIaMH).

Onekrpuueckoe noJie. Hanpspk€HHOCTD anekTpuueckoro nojis. [IpuHuun cynepno3unmu
ANEKTPUYECKHX MMOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOJHMKY U TUANIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEKTpUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA SJIEKTPUUYECKOTO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JleWCTBUSA AJIEKTPUYECKOro ToKa (TEIIoBOe, XUMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuma Toka. DiekTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIEHHE BemlecTBa. 3akoH Owma i ydacTka ILenu.
[TocnenoBarenbHOE M apaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoIHOCTH 3MEeKTprYecKkoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue memnu
Y IOTPEOUTENH IEKTPUUYECKOM dHeprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locrosinHble MarHuThl. B3anMoneiicTBUE NOCTOSHHBIX MArHMTOB. MarHutHoe ToOJe.
MarnuTHO€ noJie 3eMJId U €ro 3HaueHHe JUIs )Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noie
ANEKTPUUECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB B TeXHUKe. JleiicTBe MarHUTHOTO MOJIst
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Ha T[POBOJHUK C TOKOM. OJEKTPOIBUIATElb IOCTOSHHOrO ToKa. lMcrnoabp3oBaHue
AJIEKTPOJIBUTaTENel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa posa 3JEeKTpUYECKUX 3apsA0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX Tell.

YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY W AUDITIEKTPUKH.

MoienupoBaHi€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

10. DEeKTpUYECKUI TOK B KHUIKOCTH.

11. I"a30BbIi pa3psia.

12. I3mepeHue cuiibl TOKa aMIEPMETPOM.

13. M3Mepenne aIeKTpHIeCcKOTro HampsHDKEHHS BOJIbTMETPOM.

14. Peoctat u Mara3uH CONPOTHUBIICHU.

15. B3auMoieiicTBUE MOCTOSITHHBIX MAarHuTOB.

16. MonennpoBaHue HEBO3MOXXHOCTHU pa3eieHHs MOII0COB MarHuTa.

17. MoaenupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MaruuTtHoe€ noJie Toka. DJEKTPOMAarHuT.

20. JleficTBuE€ MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

21. DnexTpoABUraTeNb IOCTOSTHHOTO TOKA.

22. lccnenoBaHue sIBJICHUS DJIEKTPOMAarHUTHON MHAYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HalpaBJICHUSI UHAYKLIMOHHOTO TOKA OT YCIOBUMN €r0 BO3HUKHOBEHUS.

25. DAeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AIMH T MHIYKIIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJISL HA MPOBOJAHUKHU U AUDJIEKTPUKH.

CO6opka u mpoBepKa paboThI IEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT CONPOTUBIICHUS

pe3uCTOpa U HAPSHKEHUS Ha PE3UCTOPE.

7. OneiTel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUUECKOTO  COMPOTUBIICHUSA
MIPOBOJIHHUKA OT €ro JJIMHBI, IJIOLIAU NONEPEYHOTO CEUCHHS U MaTepHaa.

8. IlpoBepka mpaBuiia CJIOKEHUS HANPSDKEHUM NpU TMOCIEAOBATEIBHOM COEAMHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsi CUJIbI TOKA MIPU NapajyIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenne paboOThl AEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3ucTop.

11. OnpeneneHne MOIHOCTH AIEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MAYLIETO Yepe3 JIAMIOUYKY, OT HalpsKEHUs
Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. 3yueHne MarHMTHOTO IIOJISI IOCTOSIHHBIX MAarHUTOB IpU HX OOBEIUHEHUH U
pasJieaeHuu.

16. HccnenoBanue IeHCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJAEHCTBUS KaTYIIKH C TOKOM U
MAarHuTa OT CWJIbI TOKa U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHne neicTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHrpoBaHue U U3y4eHue padoThl 3JEKTPOABUIaTENS.

20. Uzmepenne KII/I snmekTpoaBUraTeIbHOW yCTaHOBKHU.

21. OnbITHl 10 HUCCIIEOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM MHAYKIUHU: HCCIIEIOBAaHHUE
W3MEHEHNH 3HAa4YE€HUsI U HAIIPABJICHUS] HHAYKIIMOHHOTO TOKa.

9 KJIACC

Paszpnen 8. Mexanuyeckue siBJIeHH.

Mexannueckoe nuxeHune. MarepuanbHast Touka. Cuctema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe pABMkeHue. HepaBHomepHOe
npsiMoJiuHeiiHoe JBmkeHue. CpeaHsisi M1 MTHOBEHHAs CKOpPOCTh Tejla IMpU HEPaBHOMEPHOM
JBIDKCHHM.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe aBrkenne. CBoOoiHoe mageHne. OmbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKpPYXKHOCTH. [lepron u yactora oOpamenus. JIuaeitHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[TepBoiit 3akoH Hprotona. Bropoii 3akon Herorona. Tpernii 3axkon Herorona. [IpmHimmn
CYIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHHUSI CKOJIBKEHUS, CUjla TPEHHS
MIOKOs1, IPYTUE BUABI TPEHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TMaJeHUs.
JBmwxenue 1ianetr BOkpyr Connma. IlepBas kocmuueckas ckopocts. HeBecomocTh u
MEepErpy3KHu.

PaBHOBecue MarepuanbHO TOUKH. AOCo0THO TBEPIOE Teno. PaBHOBecue TBEPAOTo Tena
C 3aKpEeIUIEHHOM OChIO BpaunieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. M3menenune umnynbsca. Mmmnynbe cuiibl. 3aKOH COXPAaHEHHUS! MMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsbkectH, ynpyroctd, TpeHus. Cs3b
sHepruu U paboTel. [loTeHuManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHunanpHas 3Heprus cxarod npyxxunbl. Kuneruueckas sneprusi. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.

1. HabmroneHue MEXaHU4YEeCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE MyT€H M TPACKTOPUHA JIBUKEHUSI OJHOTO U TOTO K€ Tellda OTHOCHTEIBHO

Pa3HbIX TeJl OTCYETA.

3. HM3mepeHne cCKOpOCTH U YyCKOPEHUS MPSIMOJIMHENHOTO IBHKEHUS.

4. HWccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUS.

5. HaOnronenue IBHXKEHUS Tela 10 OKPYKHOCTH.

6. HaOnronenue MexaHMYECKHX SIBJICHUH, IPOUCXOAIUX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCHUTENBHO KaOMHeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MACChl TEJIA U AECHCTBYIOIIEH HAa HETO CHUJIBI.

8. HabmoneHue paBeHCTBa CUJI IPU B3aUMOJEHCTBUU TeJ.

9. H3meHeHue Beca Tena pU YCKOPEHHOM JIBUYKEHUHU.

10. Ilepenaua umnynbca Mpu B3aUMOJACHCTBUU TEll.



11. IlpeoOpa3oBaHus SHEPTUH MTPHU B3aUMOJICHCTBUHU TEJ.

12. CoxpaHeHue UMILYJIbca [IPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMILyJbca MpU a0COJIIOTHO YIPYTOM B3aMMOJEHCTBUM.

14. HaGmroieHue peakKTUBHOTO JIBUKCHUSI.

15. CoxpaneHre MeXaHU4ECKOH HEPTUH MTPH CBOOOTHOM MaICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU JABMKEHUU TeJla MO/ IeHCTBUEM IPYKUHBI.

Jlabopamopubie pabomot u onvimel.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBMXKECHMSI
LIapyKa WU TEJIEKKH.

2. OmpeneneHue cpefHEd CKOPOCTHU CKOJIBKEHUs Opycka WM JBUKEHUS LIapUKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue YCKOPEHHUs Tejla MpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKEHUU 0€3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTesbl: €ciadM MpPU PABHOYCKOPEHHOM JBMKEHHMM O0€3 HayalbHON
CKOPOCTH ITyTH OTHOCSITCSI KaK psiJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI HOPMAaJIbHOTO

JTABJICHMUS.

Omnpenenenne kodpuimeHTa TPEHUS CKOTBKEHUS.

Ornpenenenne KECTKOCTH MPYKUHBI.

9. Ompegnenenue pabOThl CWJIBI TPEHUS MPU PABHOMEPHOM [BM)KEHMHU Tella IO

TOPU30HTAIBHOM MOBEPXHOCTH.
10. Ompeniennenrie pabOThl CHUJIBI YIPYTOCTH NpU MOABEME Tpy3a C HCIOJIb30BAaHHUEM
HEMOABM)KHOTO U MOJABMKHOTO OJIOKOB.

11. V3y4yeHue 3aK0HA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUA ¥ BOJIHBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOaHWM: MEpPHOJ, 4acToTa,
aMIMTyna. Maremarndyeckuili M NOpPYKMHHBIM MasTHUKM. lIpeBpamienne »Heprum mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxaromue kojebanus. BeiHyxnennsie konebanus. Pesonanc. Mexanndyeckue BOJHBI.
CpoiicTBa MexaHH4YeCcKUX BOJIH. [IpononbHbIe U nonepeyHblie BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHnyeckue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3Byk. ['pomMKkOCTh 3ByKa 1 BeicOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpauuu.

Habmonenue xoneGaHuii Tei Mo 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmronenue BBIHYXIEHHBIX KOJIEOaHHI U pEe30HAHCa.

Pacrnipoctpanenue mpo0abHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIH).

Habmtoenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pE30HAHC.

./Iaﬁopamopnble paoomul u onvimol.

1. Omnpenenenue 4acTOTHI U EPHOAA KOIeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezeneHue 4acTOThI U IepHoJia KojaeOaHU NPYKUHHOTO MasiTHUKA.

3. MHccnenoBaHue 3aBUCHMMOCTH IEpHOJa KojeOaHMH IMOJBELIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. W ccnenoBaHue 3aBHCHMOCTH NEpHOAa KOJeOaHUHM MPYKMHHOTO MasTHHUKA OT MAacChl

rpysa.
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5. TlpoBepka HE3aBUCUMOCTH TEpHOJA KOJEOAHWU Tpy3a, MOJBEIHICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmnbITEl, JEMOHCTPUPYIOIIME 33aBHUCHMOCTh IEpHOJa KOJeOaHWW TMPYKUHHOTO
MasITHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBI.
7. W3mepeHune yckopeHHUs! CBOOOIHOTO MaICHUS.
Pa3nes 10. DinekTpoMarHuTHoOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TOJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJiH. IlIkana 3nekTpoMarHuTHEIX BOJH. MCronbp30BaHre 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3HU.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopusvie padbomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIUIbI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbI€ SIBJIEHUS.
JlyueBas mozens cBera. Mcrounuku cera. lIpsMosmHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connna u Jlynsl. Otpakenue cBera. [Imockoe 3epkano. 3aKOH OTpakKeHHsI CBETA.
[Ipenomiienne cBera. 3akoH npeaomieHus cBeTa. [lomHOoe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb30BaHNe NOJTHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydeit B mumH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKpPOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxxenne 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPaIbHBIX [IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n3006paxxeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTUYeCcKUN CBETOBOJI.
Xon tydeid B coOuparomiei JTruH3e.
XoJ1 ay4del B pacCeUBaloIeH JIMH3E.
[Tonyuenue n3006pakeHH ¢ TOMOIIBIO JINH3.
. Ilpunuun aedictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mogens riasa.
11. PaznoxkeHue Gesoro cBeTa B CIEKT.
12. Ilonyuenue 6e710r0 CBETA MPH CIOKEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIy4ya OT yrija MajaeHusl.
2. UM3yyeHue xapaKTepUCTHK M300pakKeHHsI IPEAMETa B IUIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTHU yriia MPEIOMIICHHUS CBETOBOTO Jy4a OT yIJjia MaJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».
[Tomy4yenne n300paXkeHHi ¢ MOMOIIbIO COOMPAOLIEH JTHH3BI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETAa B CIEKTP.
OnpITHI MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Paznen 12. KBanToBLIe IBJICHHUS.
Omnsitel Pesepdopaa u nnanerapHas mojnenb aroma. Mojens atoma bopa. Mcnyckanue u
noryionieHre ceera atomoM. KBantel. JIuneluaTsie CieKTpHI.
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PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxkinonnas Mopxens aromuHoro sgpa. M3otombsl. PampnoaktuBHble npeBpamienus. llepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakliuy. 3aKOHbl COXPAHEHUS 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBA3H
aTOMHbIX szaep. CBs3p Macchl W 3Hepruu. Peakuuy cuHre3a u aeneHus sjep. Mcrounuku
sHepruu CoJiHLA U 3BE3L.

SnepHas sHepreTuka. JleicTBUsA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphbl U3JIy4yeHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX a30B.

CrexTp BoAopoa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOMINX U3TYyUCHU.

Peructpanus nzny4eHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

JIa6opamoprze pabomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIMM YacTULIBI IO TOPMO3HOMY IYTH (110

dboTorpadusim).

3. M3mepeHue paguoakTUBHOTO (poHa.

IHoBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpUTENBbHO--0000MIalOUN  MOIY/Ib MpeAHa3HAuYeH [UId CHUCTEeMaTH3aluu U
0000111eHUS TPEIMETHOTO COAEPKAHUS U OIBITA IeATENbHOCTH, TPUOOPETEHHOTO MPHU U3YUYEHUU
BCEro Kypca (pU3UKH, a TakkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BHIOPABIINX 3TOT YYCOHBIN MPEAMET.

IIpy wm3ydeHMM [AQHHOTO MOJIYJIS PEAIU3yIOTCI M CHUCTEMATHU3UPYIOTCS  BHIBI
NEeATeNbHOCTH, HAa OCHOBE KOTOPBIX OOeCHeuMBaeTcs JOCTHIKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB o0y4eHus, bopmupyercs
€CTECTBCHHOHAY4YHAsTPAaMOTHOCTh. OCBOEHHE HAy4YHBIX METOJOB MCCIENOBAaHUSA SBJICHUI
IPUPOJBl U TEXHUKH, OBJIQJCHUE YMEHHSIMH OOBACHATh (U3NYECKUE SIBICHMS, NPUMEHsA
IIOJIy4YEHHBIE 3HaHMS, PEIIATh 3aJa4d, B TOM YHCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAIIbHBIC.

[IpyHIMNMAIBHO AEATEIPHOCTHBIN XapaKTep AAHHOIO pa3liena pealn3yercs 3a CYET TOoro,
4TO 00y4arolecs BhIIOIHAIOT 3ajaHUs, B KOTOPbIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUI paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKUE SBICHUSA
B OKPY’KAIOILEH TPUPOJE U OBCEIHEBHOM JKU3HH;

UCIOJIb30BaTh HAyYHbIE METObI UCCIENI0BAHUS (PU3UUECKUX SIBICHUH, B TOM 4HCle AJI
IIPOBEPKHU IMIIOTE3 U MOJIYYEHHsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBbI Hauboyiee BaXKHBIX JIOCTUKEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, NPAKTUYECKOTO HCIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.

ok wnNE



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE IMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynprate wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaromierocs OyayT cOpMHUPOBAHBI CIICTYIONIUE JIMYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBJICHHE MHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hrU3mueckoit
HayKH;

e [] ICHHOCTHOE OTHOIIEHUE K TOCTIKEHHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [] rOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHH OOIIECTBEHHO3HAUYNMBIXH ITUUYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (DU3HKY;

e [ 0CO3HAaHME BAXKHOCTH MOPAIbHO--3TUUECKHUX IPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

e 3) 3CTEeTHYECKOr0 BOCIIMTAHUS:

e [ BOCHPHATHE ICTETHYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IEHHOCTH (PU3NUYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENUIIEN COCTABIIAIOIIEN KyIbTYpHI;

e [] pa3BuTHE HAyYHOU JFOOO3HATEIHPHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IeATETLHOCTH;

e 5) popMupoBaHusi KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NMOJyYHs:

e [] oco3HaHUE LIEHHOCTH 0€30MacHOro oOpas3a XU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e [ chopMupoBaHHOCTH HaBbIKa pedICKCHUHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOTO
K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

e [] uHTEepec K MPaKTHUYECKOMY U3YUYEHHIO MPOECcCHil, CBSI3aHHBIX C (DHU3HUKOI;

e 7)3K0JIOTHYECKOI0 BOCTIUTAHUS:

e [] opueHTanMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUW /s pElIeHUs 3agad B 00JacTu
OKpYXarollel cpefpl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IMOCIEACTBUMI
JUISL OKpY>KaroLel cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IMMyTeH UX peIIeHHUS,;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUSIM COUMATbHOM M PUPOAHOM Cpelbl:

e [] moTpeOHOCTH BO B3aUMOJCWUCTBUU TPU BBHIMOJTHEHUHM UCCIEIOBAHUNA U TPOEKTOB
(bu3nuecKkoi HaNpaBICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

e [] moTrpeOHOCTH B (OPMHPOBAHUM HOBBIX 3HAaHUI, B TOM 4ucie (HOpPMyTUpOBaTh UIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue Ae(pUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00IacTH (DU3UKH;

e [] IuTaHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

e [] cTpeMieHHE aHAJM3UPOBATh U BBISBISITH B3aUMOCBSI3W TPUPOJIBI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKUX 3HAHMUIA;



e [] OLEHKAa CBOMX JEHUCTBUM C Y4E€TOM BIMSAHUA Ha OKPYXKAIOLIYyI0 Cpely, BO3MOKHBIX
1J100abHBIX TOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JECWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble Joruveckue aeiicTBUA:

® BBIIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKU 0OBEKTOB (SIBIICHH);

e YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaCCU(UKAIIMU, OCHOBAHUS JUTsI 0000IIeHUS
Y CpaBHEHHS,

® BBIIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTpUBAEMbIX (pakTax, JaHHBIX U
HAOJIOIEHUSX, OTHOCSIITNXCS K (PH3UIECKUM SIBIICHHSIM;

® BBIIBIATH TPUYNHHO--CIICICTBEHHBIE CBS3M TPU HM3YYECHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIECCOB, JIENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIZIBUTATh THIIOTE3BI O B3aUMOCBS3SX (PHU3UICCKUX BEITHUYHH;

® CaMOCTOATEIbHO BbIOMpaTh crmoco0 penieHUs ydeOHOM  ¢u3nyecko 3anauu
(cpaBHEHHE HECKOJIbKUX BapUaHTOB pEIICHHs, BHIOOp Hamboyiee MOIXOMAAIIETO C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

®  1CIOJIb30BAaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® TMPOBOJUTH IO CAMOCTOATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIM
(bM3UYECKUI FIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NIECKOTO SBJICHHUS;

® OlEHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYUYCHHYIO B XOJI€
WCCIIETOBAHUS W SKCIIEPUMEHTA;

® caMOCTOATENbHO (opMynupoBaThb 000OIIEHHS W  BBIBOABI IO  pe3yjibTaTaMm
MIPOBEIEHHOTO HAOJIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,

® [IPOTHO3UPOBATH BO3MOKHOE JalibHENIIee pa3BUTHE GU3NUYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

® T[PUMEHATh PA3NUYHBbIE METOMbl, HHCTPYMEHTHI M 3alpoChl IPHU TMOUCKE U OTOOpE
MH(OPMALIUY WIH JAHHBIX ¢ Y4ETOM MPEATIOKEHHON yueOHO! (r3nueckoit 3a1a4u;

® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U MHTEPIPETUPOBATH MH(POPMAINIO PA3TUUYHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

® CaMOCTOSATENIbHO BBIOMpATh ONTHUMANBHYIO (hopMy mpencTtaBieHus UHGOPMALUU H
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXE€MaMHM, JAuarpaMMaMH, HWHOMN
rpaduKoil u uX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

e B xoJe oOcyxaeHHs ydyeOHOro MaTepuala, pe3ylIbTaToOB JAOOPAaTOPHBIX pPadoOT U
IIPOEKTOB 33J[aBaTh BOIIPOCHI IO CYLIECTBY 00CYKJaeMOil TeMbl U BBICKA3bIBaTh UJEH,
HalleJICHHbIE Ha PEelIeHUe 3a/1a41 U MoAJepKaHue 01aroKenaTebHOCTH O0IeHHS;

® COMOCTaBISATH CBOM CYXKACHUS C CYXKICHHUAMH JAPYIHMX YYaCTHHUKOB JIMAJIOra,
oOHapyXHUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

® BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



NyOJIMYHO  MPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIBITa
(3KcIIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M WHAMBUAYaJbHOW pabOTHI
MIPU PEIICHUH KOHKPETHON (PU3UUECKOi MpoOIeMbl;

MPUHAMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS MO €€
JTOCTHKEHHUIO: PACIpeNeNIiTh POIH, 0OCYKIAaTh MPOIECCH U Pe3ylIbTaThl COBMECTHON
paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFO/ICH;

BBITIOJTHATh CBOIO 4acTh PalOTHI, JOCTHras KaueCTBEHHOTO pE3ysbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C APYTUMH YWICHAMH KOMaHIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAJAa B OOMMI TNPOXYKT 1O KPHUTEPHUSM,
CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JeHCcTBUSA

Camoopranu3anusi:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIOIINX IS PEIICHUS
(buznuecKux 3HaHUI;

OpUEHTHUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENIeHUH (MHIUBUAyaTbHOE,
MPUHSATHE PEIICHUS B TPYITIE, IPUHIATHE PEIICHUH TPYIIIION);

CaMOCTOSITEIIEHO COCTAaBJISITh QJITOPHTM pEHICHUS (U3MYECKOW 3aJaud WM IIJIaHa
WCCIICZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJiaraeMble BApUAHThI PEIICHHI;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLICHKY CUTYalluu U MpeJyiaraTh IiaH e€ H3MEHEHNUS,

OOBSACHATh MPUYMHBI JOCTHXKEHUSA (HEAOCTHXKEHHUS) pe3yJabTaToB JAEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (HU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIUl, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAYyYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU peleHUH (U3NYECKUX 3aJad WU B
YTBEPXKACHUAX Ha HAYYHbIE TEMbI M TAKOE K€ MPaBoO IPYToro.

INNPEJMETHBIE PE3YJIbTATDBI

K koHiy obyuenuss B 7 kjiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCA YMEHHI:

UCIIONIB30BAaTh TIOHATHS: (U3MYECKHE M XUMHUUYECKHE SIBJICHUS, HaONlIoaeHue,
OKCTIEPUMEHT, MOJIENb, TUTIOTE3a, CIMHUIBI (PU3MYECKUX BEIWYHMH, aTOM, MOJICKYIa,
arperaTHble COCTOSIHUSI BellecTBa (TBEpPIOE, XKHUIKOE, ra3000pa3HOe), MEXaHUYeCKOe
IBWKEHWE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  MpPSIMOJUHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAs cuia, naedopmarnust (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIBI;

paznuuath sBieHus (quddy3us, TEII0BoOe IBUKEHHE YacTHIl BEIIECTBA, PABHOMEPHOE
JBIKCHNE, HEPAaBHOMEPHOE JBIKCHUE, WHEPIHs, B3aUMOJCHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpallleHWs, Tepeaada JaBICHHUs TBEPABIMU
TeJIaMH, )KUAKOCTSMH | Ta3aMu, aTMOC(EpPHOE JIaBlICHHE, TNIaBaHUE TEJl, IIPEBPAILCHHS



MEXaHUYECKOM 3HEPTUN) 10 ONMCAHUIO UX XapaKTEPHbIX CBONWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (Pr3NYecKoe sIBICHUE;

pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM dYHuCe (U3NYECKHE SBJICHUS B MPHUPOJC: MPUMEPHI JBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOM NPHUPOAE, ACHCTBUE CUIIBI TPEHUS B IIPUPOLAEC U
TE€XHUKE, BJIMSIHHE aTMOCPEPHOTO AABJICHUS HA XUBOM OpraHusM, IUIaBaHUE pbIO,
pBlUard B TeJie YEJIOBEKA, IPU 3TOM IEPEBOIUTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJICIISAT CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECKHX SBIICHHIA,

OTIMCBHIBATH M3YYEHHBIC CBOMCTBA TeNl U (PU3MUECKHE SBJICHUS, UCTIONB3YS (pU3HUECKHe
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTb BEILECTBA, BPEMsI, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTHU, cUJa TSDKECTH, BeC Tejla, Cujla TPEHUs, JaBlICHUE
(TBEpIoro Tema, XKUAKOCTH, Tras3a), BBITAJKUBAIOLIAS CHJIa, MEXaHWYecKas padora,
MOIIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbl, KOI(QQHUIMEHT TMOJE3HOro JIeHCTBUS
MEXaHU3MOB, KHHETUYECKasi W TOTCHIMAIbHAS YHEPTrus), IPH OMHCAHUHN TPABUIHHO
TPaKTOBAaTh (PU3MUECKHUI CMBICII HCTIOIb3YEMBIX BEJIMUMH, UX 0003HAUYCHHS U €IMHUIIBI
(bUBUYECKUX BEJTUYHMH, HAXOJIUTh (OPMYIBI, CBSI3BIBAIOIINE MaHHYIO (U3HUYECKYIO
BEIIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpadUKU HU3YYCHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBICHUS M MPOLECCHI, HCHOJB3Ys
MpaBUJIa CIIOKEHUs CHUJI (BIIOJIb OJHOM mpsiMoif), 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, MpH OSTOM JaBaThb CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3alMChIBAaTh €70 MaTEMaTHUYECKOE BhIPAKEHHUE;

OOBACHATh (U3NYECKUE SBJICHUS, IMPOLIECCHl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XAapPAKTEpa: BBISBIATH MPUYMHHO-
-CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHWE U3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha
1-2 wu3yd4eHHBIX CBOWMCTBAa (U3MUECKHX SBICHUN, (UINUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3amayd B 1—2 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a YCIOBUA 3aJayu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIbl U
MIPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JAaHHbIC, HEOOXOIUMBIEC Ui PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OTYYCHHON (GPU3UUYECKOI BEIMYMHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB, B OIHMCAHMM HCCJIEJAOBAHMS BBIICIATH IPOBEPSIEMOE IPEAINOIIOKEHNE
(rumoTesdy), pa3iaMuaTh W HMHTEPIPETHUPOBATH TMOJYUYEHHBIH pE3ylbTaT, HAXOIUTh
OLIMOKY B XOJ€ OMBITA, eJaTh BHIBOBI IO €r0 pe3ysibTaTaM;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKUX CBONCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMBbIC MPEANONOKEHHs, COOMpAaTh YCTAaHOBKY W3
MPEII0KEHHOTO0 000PYA0BAHHUS, 3aMUCHIBATh XO/1 OTbITa  (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATyphl C UCIOJIH30BAHUEM aHAIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHus MprOOPOB ¢ YUETOM 3aJJaHHOM a0COTIOTHON MOrPEIIHOCTH U3MEPEHMIA;
MIPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKOUN BENWYHHBI OT JAPYrOl C
HCIIOJIb30BAHMEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUsI OT Beca Tela, KaueCTBa
00pabOTKM TMOBEPXHOCTEM TEN © HE3aBUCHUMOCTH CHJIBI TpPEHHUS OT IUIOHIaau
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT YAJIUHEHUS MPYXKUHBI, BHITAJKUBAIOLIEH
CWIbl OT O0OBEMA MOTPY)KEHHOM YACTH Tela W OT IUIOTHOCTH >KUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeNla, OT TJIyOMHBI, HAa KOTOPYIO TOTPYKEHO TeJo,



YCIOBM IIaBaHMUS TN, YCIOBHI paBHOBEeCHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIENIOBaHMs, COOMpaTb YCTAHOBKY M  BBINOJHATH
W3MEpEHUs, Clenys MpeUI0OKeHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTAThl MOJIYYCHHOMN
3aBHCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOMHMI] U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM HCCIIEA0BAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEHIECTBA
KUAKOCTU M TBEPIAOrOo Tela, CHJIA TPEHUS CKOJIBXKEHHUS, JaBJIEHHE BO3/yXa,
BBITAJIKUBAIOLIAsl CHJIa, JIEHCTBYIOLIAs Ha MOTIPYXKEHHOE B IKUAKOCTb TEJO,
KOX(QQHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHWU3MOB), CIEAyS HPEIOKEHHON
WHCTPYKIWU: TIPH BBITIOJTHEHUN U3MEPEHH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIUUCIIATH 3HAUEHUE UCKOMOM BEIMYUHBI,

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000py/TI0BaHHEM;

yYKa3bIBaTh TPUHUUMBI JEHCTBUS MNPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY/bl, OapoMeTp, pblyar, MOJABUKHBIA U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOICTB € OMOpoil Ha WX OMHCAHUA (B TOM YHCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacocC,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEpHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKM3HH s oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpAaHEHHs 3JI0pOBbsl M COONIONEHHS HOPM HKOJIOTUYECKOTO IOBEICHHUSA B
OKpY»Kalolllel cpene;

OCYILIECTBIIATh OTOOP HMCTOYHUKOB MH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUHM U IyTEM CpaBHEHUs
pa3IUYHBIX UCTOUHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPasl SIBJISIETCS TPOTUBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BATh IIPH BBINOJHEHUN Y4EOHBIX 3aJaHUi HayYHO--NIOMYJISIPHYIO JINTEPATypy
(U3NYECKOr0 COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypchl cetu MHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JIPYIyIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMALUHN (PU3HMUECKOTO COJEpIKAHUSA, B TOM YUCIIE IMYOJUYHO J1es1aTh
KpaTKHe COOOLIeHUs O pe3ysibTaTax MPOEKTOB MM YU4EOHbIX MCCIEJOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BaTh MW3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3UKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

IIPU BBINOJIHEHUHU YYEOHBIX IPOEKTOB M UCCIIEIOBAHUI pacnpeneniaTh 0043aHHOCTH B
IpyImne B COOTBETCTBUM C NOCTABJICHHBIMU 3371a4aMH, CJIEAUTh 32 BBIIOJIHEHHEM IUIaHa
JeWCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENBbHOCTh TIPYIIIHI,
BBICTpanBaTh KOMMYHMKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHust B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

HCIIOJIb30BATH INOHATHUSA: MaCCa U pa3MEpPhbl MOJICKYII, TCIIJIOBOC ABUKCHUEC ATOMOB H
MOJICKYJI, arperaTHbIi€ COCTOSIHUA BCUICCTBA, KPUCTAJUIMYCCKUC U aMop(bele TCI1a,
HaCBHIIIEHHBIA ¥ HEHACHIIICHHBIN map, BJIAXXHOCTb BO3yXa, TCMIICPATYypa, BHYTPCHHSA
OHEpTIu:, TEIUIOBOM ABHT aTcClIb, BHCMCHTapHHﬁ BHCKTpI/I‘{CCKI/Iﬁ 3apsan, SJICKTPUUICCKOC



110JI€, TPOBOJHUKU M AUDJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUYECKUH TOK, MArHUTHOE
HoJIE;

pasnuyarh SBJICHUS (TEILUIOBOE DPACHIMPEHHME M CXKaTHe, TEIUIoNepenada, TEIUIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCAlMs,
IUIaBJIEHHE,  KpuUcCTauM3auuss  (OTBeplAeBaHME),  KUIEHHME,  TeIllolepenayda
(TermIonpoBOIHOCTh, KOHBEKLUS, W3JIy4E€HHUE), SJIEKTpU3alus Tell, B3aUMOJICHCTBUE
3apsA70B, JEMCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOIO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKLKMS) 10 ONMCAHHWIO HX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpE, B
TOM uucie (u3MYeckue sBJIEHUS B NPUPOJE: IOBEPXHOCTHOE HATSIKEHUE W
KaWUISIpHbIE SIBJICHUS B TNPUPOJE, KPUCTAJUIBI B mpupoje, uznydenue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JNIEKTPUYECKHE SBJIEHUS B aTMocdepe, dIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emMiH, Apedd MOoJII0COB, poJib MAarHUTHOTO MOJS JJs JKU3HM Ha
3emiie, MOJIAPHOE CHUSIHHME, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7auyy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUI;

OTHCHIBAaTh U3yUECHHbIE CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEpPrusi, KOJWYECTBO TEIUIOTHI, YHAeIbHas
TEINIOEMKOCTh ~ BEILlECTBA, YAENbHAas TEIUIOTa IUIABIECHMA, YJelbHas TeIIoTa
napooOpa3oBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(D(UIMEHT MOJIe3HOTo
NEeNCTBUS TEIUIOBOM MAIlMHBI, OTHOCHUTENIbHASI BJIAXHOCTh BO3/AYXa, 3JEKTPUUECKUMN
3apsil, Ccuia TOKa, DJIEKTPUYECKOE HampsKeHUe, COMNPOTUBJIEHHUE IPOBOIHUKA,
yIEJIBbHOE COIPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKa), IpH
ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCHOJIb3YyEeMbIX BEJIUYUH,
0003HaueHMsI ¥ eIUHUIBI GU3NYECKUX BEJINYMH, HAXOAUTh (POPMYIIbI, CBA3bIBAIOIINE
JAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TIpaduKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

XapaKTepu30BaTb CBOMCTBA Tejd, (PU3MUYECKHE SIBJIEHUS M IIPOLIECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKON TEOPUHM CTPOEHMS BEIIECTBa,
IPUHLUI CYNEPNO3ULUN IoJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsija, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoyms—J/leHna, 3akoH coxpaHeHus
SHEpPIuu, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCBIBATh €TI0
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBICHATh (hU3KMYEecKHe MPOLECChl U CBOWCTBA T€JI, B TOM YHUCIE U B KOHTEKCTE
CUTyalui [PAKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BBISIBIIATh
NPUYMHHO-CIIC/ICTBEHHbIE CBSI3H, CTPOUTh OOBsICHEHUE U3 1—2 JIOTMYECKUX LIAaroB C
onopoi Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, PU3MUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJauyd B 2—3 JEUCTBHS, MCIOJb3ysd 3aKOHbBI U (OPMYIIBI,
CBsI3bIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alMChIBAaTh KPATKOE YCIIOBUE, BBIABIATH HENOCTATOK JAHHBIX JJIS PELICHUS 3a/ladH,
BBIOMPATh 3aKOHBI U (POpMYJIBI, HEOOXOAUMBIE Ul €€ pelIeHHs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIydEHHOE 3HaUeHHE (PU3NYECKOMN BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh INPU MOMOIIM (PU3HUYECKHX
METOJIOB,  HCHOJb3ys  ONHUCAaHUE  MCCIEAOBAaHUA,  BBIACIHATH  IIPOBEPSIEMOE
MIPENIIOJIOKEHNE, OLICHUBATh IPaBUIIBHOCTh INOpSAKA INPOBEACHMS MCCIEA0BAHUSA,
JIENaTh BBIBOJIBI;



MIPOBOJIUTH OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (KanmwuIsipHBbIC SIBIICHUS, 3aBHUCHMOCTh JaBJICHHUS BO3JyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH INPOLIECCA OCTHIBAHUS U HAIPEBaHUs IPU U3IYYEHUU OT LBETA
n3Nydarouiel (moryomaromeid) INOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJABI OT
TEMIEPATYPbl JKUJKOCTH W IUIOMAAUM €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMO/JICHICTBUE IEKTPUUYECKUX 3aps/IOB, B3aUMOJIEUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3aI1sl MAarHUTHBIX T0JIEW TTOCTOSIHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBONCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh MPOBEpPsSEMbIe MPEANOJIOXKEHUsA, COOUpaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 000pyJIOBaHMs, OIMCHIBaTh XOJ OINbITa U
(hopMyITMpOBaTh BHIBOIBI;

BBITNIOJIHATH MPSMbIE MU3MEPEHHUsI TeMIepaTypbl, OTHOCUTEILHON BIQXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM AaHAJIOrOBBIX INMPUOOPOB U JATYUKOB
(u3NUeCKuX BEIWYHMH, CpPaBHUBATh pE3yJIbTaThl HM3MEPEHUH C Y4ETOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3NYECKOM BEIMYMHBI OT JAPYroW C
HCIIOJIb30BAHUEM TNPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJN MOMEPEYHOTO CEYEHMsI M YJEIbHOIO COMPOTHUBIICHUS BEIleCTBa
MIPOBOJIHHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHHS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIIEI0BATENbHOTO U MMapajljIeIbHOTO COEIMHEHUH MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEI0BaHUE, cOOUpaTh YCTAaHOBKY U BBINOJHATH U3MEPEHHUs, CIeays
MPeI0KEHHOMY IUIaHy, (PUKCHPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIuI ¥ rpauKoOB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;

MIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BENUYUH (yIelbHasg TEIUIOEMKOCTH
BEII[ECTBA, COMPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh HW3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPeII0KEHHON HHCTPYKIMH, ¥ BHIYUCIISATH 3HAYCHUE BETUUYHHBI;

coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOPON Ha WX OMHCAaHMs (B TOM YHUCIE: CUCTEMa OTOILICHHUS OMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIepMETp, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEPrUH, OJIIEKTPOOCBETUTENIbHbIE MNPUOOPHI, HarpeBaTelbHbIE AIEKTPONPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE NPEIOXPAHUTETH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), MCIOJB3YyS 3HAaHUA O CBOWCTBaX (DM3MUECKUX SIBICHUNH U
HeoOxouMble (prU3MUecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHErO CrOpaHus, JIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IeTel ¢ MOCIeI0BaTEIbHBIM U MapaulebHbBIM COSAUHEHUEM
AJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYCHUS SJIEMEHTOB IEKTPUUYECKUX IEMeil;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30IaCHOCTH MpH OOpalleHnu ¢ OpubopaMHu U TEXHUYECKUMH YCTpOilcTBamu,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYILIECTBIIATh MOMCK HHpOpManuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCA 3HAHUN U MNYTEM CpPaBHEHUS JAOTMOJIHUTENIbHBIX HCTOYHUKOB
BBIZICTIATE WH(OpPMAIIUIO, KOTOpas SBISETCS MNPOTUBOPEUHBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;



WCIOJIb30BATh MPH BBHIIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO--NIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAQJIETh NPUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHHs WHGOPMALUHN U3
OJTHOY 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHHs, 0000mas
MHGOPMAIMIO U3 HECKOJIBKAX HCTOYHHKOB (DU3MYECKOTO COIEp)KaHUS, B TOM YHUCIIE
NyOJIMYHO  TPEACTABIATh  PE3yJbTaThl  MPOCKTHOM WM  HMCCIEeI0BATEIbCKON
JEATEIBHOCTH, MIPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHSTHIHBIA ammapar
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYIICHHE MTPE3CHTAINCH;

IpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIENOBAaHHHA (U3NYECKUX MPOLECCOB
pacrpeneniaTs 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABIICHHBIMH 3aJjayaMH,
CIIEIUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAX B  JEATEIBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISISI TOTOBHOCTD pa3pemiaTh KOH(IMKTHI.

K koHIly oOyueHuss B 9 kjiacce mnpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

HUCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCcKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U TIEPErpy3Kd, IICHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W  BOJIHBI, 3BYK, HHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CIHEKTPbl HMCIYCKAaHWA HW IOTJIOIICHUA, am)(ba-, Oera- W ramma-
W3ITYYEHUsI, H30TOIIbI, sTICpHAst SHEPTeTHUKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBU)XKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMKEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
IBW)KEHUE TI0 OKPYXHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllWe W BBIHY)KICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [IBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE paCIpOCTpaHEHHE,
OTpaXEHHE U MPEJIOMIICHUE CBETA, MIOJIHOC BHYTPECHHEE OTPAKEHUE CBETA, PA3JIOKCHHE
0eJoro cBera B CIHEKTP M CIOXKEHHE CIICKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3TYYCHUS)
M0 OINMKMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX
JaHHOE (pU3HYECKOe SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NYECKHX SBJICHUN B OKpYXaromeM Mupe (B
TOM yuclie (PU3NYECKHUE SBICHHS B TPUPOJIC: NMPHIMBBI U OTJIHBBI, JBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 93XO, IIBETa T,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OUOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPApHUOJIETOBOTO U PEHTTCHOBCKOTO H3JIyUYEHHUH, €CTECTBEHHBIH PaarOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JeCTBUE PaIMOAKTUBHBIX M3IYYCHUN Ha OpPraHU3M 4eJjoBeKa), IPU 3TOM MEePEBOAUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUYECKUX SABICHUH;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAsi CKOPOCTh Tela MPU HEPAaBHOMEPHOM JBUKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MeXaHW4ecKass paboTa U MOIIHOCTb, IOTCHIIMATbHAS YHEPTHs TeJa, MOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATOM MPYKUHBI, KHHETUYECKas



SHEprus, MOJHAs MEXaHWYecKash HSHEeprus, MEepuoJ M 4YacToTa KoJieOaHWH, InHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIICHUS
Cpenbl), PU ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIb3YEMBIX
BEJIMYUH, OOO3HAYCHHS M EIWHUIBI (PU3MUYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITMYNH,;

XapaKTepU30BaTh CBOMCTBA Te€J, PU3NYECKUE SIBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAKEHMUSI M MPEIOMIICHMSI CBETA, 3aKOHbI COXpaHEHUs 3apsI0BOr0 U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaTh CJIOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  IpPaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacué€THbIe 3a/1a4M (OTHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (U3WYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJjauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIlIeHus,
MPOBOJUTH pacuéThl W OLIEHHWBATh PEATUCTUYHOCTb IMOJIYYEHHOTO 3HAu€HUs
(bM3UYECKON BETUIMHBL

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIENOBAaHUS,  BBIAEIHATH  IpOBEpseMoe
MPEINOJI0KEHNE, OLECHUBATh IMPABUIIBHOCTh NOpPSJIKAa IPOBEACHUS HCCIIEA0BaHMS,
Jie7IaTh BBIBOJIbl, MHTEPIPETUPOBATh PE3yIbTAaThl HAOIIOAEHUH U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
nepuo/ia KoyiebaHui NpyKMHHOTO MAasiTHUKA OT Macchl I'py3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/Abl MAJIbIX KOJeOaHUH, MPSIMOIIMHEIHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIHHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMs, ONUCHIBATE XO/1 OIbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BelW4YMHbI ((OKYCHOE paccTOsiHMEe COOMparoLiei JIMH3bI),
000CHOBBIBAThH BBHIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

IIPOBOJIUTH MCCIIEJJIOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
HOpSIMBIX M3MEpPEHMH (3aBHCHMOCTh IIyTH OT BPEMEHU I[P PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XCHHs CBETa OT yrja NaJcHUsd U
yIJia MpeioMIIeHHs OT yrila MajJeHus): IIAHUPOBATh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HUKCHUpOBaThb pe3yJabTaTbl MOJYYEHHOM  3aBUCHUMOCTHU
(¢u3nYecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJIHOTO Ma/IeHus,
KECTKOCTh NPYXKHUHBI, KOAYPPUIUEHT TpeHHs] CKOJIBKEHHUs, MeXaHuuyeckas pabora U



MOIIIHOCTb, YacTOTa MW NEpUOJa KOJeOaHWH MaTEeMaTHYeCKOro U MPYKMHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHSTH
U3MEpEeHUs, Cleaysl NPeJIOKEHHON MHCTPYKLMH, BBIYMCIATh 3HAUEHHWE BEIMYMHBI U
aQHAJIM3UPOBATh IIOJYYEHHBIE pE3yJabTaTbl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoIaTh TMpaBWia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opymoBaHueM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYECHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO SIIpa;

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB C ONMOPOM HA WX ONHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
PacCcTOSHUS U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOIMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPHU pEUIeHHH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHYECKHUE CXEMbl JJISl MOCTPOEHUSI N300paKEeHUIl B MIIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DUM3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HH sl oOecreueHus
0e30MacHOCTH TpU oOpamieHMH ¢ OpudopaMu U TEXHUYECKUMM YCTPOMCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHS HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpY»Kalolllel cpene;

OCYLIECTBIATh MOMCK MH(popManuu ¢uszndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTHU OIpEIeSICHHs
JOCTOBEPHOCTH TOJy4YEeHHOW MH(pOpMAlMM HAa OCHOBE HUMEIOIIUXCA 3HAaHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BATh IIPH BBHINOJHEHUN Y4EOHBIX 3aJaHUi HayYHO--NIOMYJISIPHYIO JINTEPATypy
(U3MYEeCKOro COAEp)KaHus, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIaJeTh NpHUEMAaMU KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGopManuu U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaLIU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COAEp)KaHUs, MyOIMYHO MPeICTaBIATh
pe3yabTaThl MPOEKTHOM MIIM MCCIIEA0BATENLCKON NEeSTEIbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHbIM NOHATUHHBIA amnmapar H3ydyaemMoro paszaena (pusuku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalued ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MUpa
1.1 dusnka - HayKa 0 IPUPOJIE 2 bubmorexa HOK
' YyKa O TpHpo https://m.eds00.ru/7f416194
bubmmoreka [IOK
1.2 PH3HICCKUE BETUHHEL 2 1 https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7§416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHavasibHbIe CBEeCHUS 0 CTPOCHUM BelllecTBA
2.1 CtpoeHue BelecTBa 1 bubmmorexa HOK
' P m https://m.edsoo0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bu6mmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 1 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3./IBuskeHHe M B3aUMOIelicTBHE TeJl
bubnuoreka [JOK
3.1 Mexanuseckoe ABHkeHne 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 WNuepuus, Macca, NIOTHOCTh 4 1 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Cruna. Bupiel cun 14 . 3 https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazgeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 [asnenue. [lepenaya nqaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2 Jlapierue KuocTh ° https://m.edsoo0.ru/7f416194
bubmmoreka [IOK
4.3 ATmocpeproe fanenne 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Paspnen 5.PaboTa 1 MOIIHOCTB. JHepPrus
bu6moreka [IOK
>1 Pabora u momtsocTs 3 . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
52 TpocThie MeXaHH3MEI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
>3 Mexaruteckas sHepria 4 . https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pasnen 1.TennoBble siBaeHUsI
11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubmorexa LHOK
' https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 Teruossie mpoecce 21 ! > https://m.edsc%g.ru/7f41810e
Hroro mo pazueny 28
Paznea 2.2y1ekTpudecKkue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TEJla 7 1 bubmuotexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 Etl/tlgg'?/(r)r:ee%i(iorﬁﬂ f4181ce
bu6mmoreka [IOK
23 MarHutibie spicHis 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmuoteka [JOK
2.4 DNeKTpOMarHuTHas WHITYKITUS 4 https:/m.e ds;}).ru 7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Pasznen 1.Mexanuueckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMICaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axomb1 COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2.Mexann4eckue K0J1e0aHUA U BOJHBI
2.1 Mexannyeckue KoyieGaHus 7 3 E’[I/tlgg'?/(r)r:eeliiorﬁﬂ f412436
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 ﬁggg?/ﬁzzii?}jﬂ f412436
Hroro mo pazgeny 15
Pa3znesn 3.9/1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHbBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 6
Pasznen 4.CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIIPpOCTPAHEHUS CBETA 6 2 Etljtlggl;ll(r)]:‘aelaicl)_]é)?}j/? f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.3 Paznoxxenne 6enoro cBeTa B CIIEKTP 3 2 https://m.eds00.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S.KBaHTOBBIE SIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 CTpoenne atomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 SInepHbIe peaknuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.IloBTOpHUTE/ILHO-00001IAIOIINIE MOIYIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONEepHKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
1. ®wuswmka, 7 xnacc/ [lepoimkun U.M., IBanoB A.U., AkiiioHepHOE 00IIECTBO
«M3narenscTBO «IIpocBemenne»
2. ®wusuka, 8 knacc/ [lepeimkua .M., UBanoB A.U., AknroHepHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»
3. ®wmsuka, 9 xnacc/ [lepeimkun M.M., BanoB A.U., AkiimorepHoe 00IIEeCTBO
«M3narenscTBO «IIpocBemenne»
4. ®wsuka: 7 kiacc: 6a30BBIH YPOBEHB: pabodas TeTpaib: yueOHoe mocoome/ T.A.
Xannanosa, H.K. XannanoB. — 3-e u3j., nepepad. — Mocksa: [IpocBenienue,2023
5. @wusmka: § knacc: 6a30BbIi ypOBEeHB: paboyas TeTpaas: yueOHoe nocodue/ T.A.
Xannanoa, H.K. XannanoB. — 3-e u3j., nepepad. — Mocksa: [IpocBenienue,2023
6. ®wusuka: 9 kiacc: 6a30BBI YPOBEHB: pabovas TeTpaib: yueOHoe mocodue/ T.A.
Xannanosa, H.K. XannanoB. — 3-e u3j., nepepad. — Mocksa: [IpocBenienue,2023

METOINUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Metonuueckoe nocobue k yueonuky .M. Ilepoimikuna, A.J. MBanoBa
®wusuka. 7 kinacc. Meronundeckoe nocodue (aBropsl O. A. UepHukosa,
C. H. I'manenkoBa, B. B. Kynpssies)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/28/ POIII
http://school-collection.edu.ru/catalog/res/69639dc0-9572-4e9cb769-b60aba0b4e92/ ITOP
(maTEepaKTUBHBIC MOACNH ISt JI/P)



