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HNOACHUTEJBHASA 3AITUCKA
[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHIenww mpernojaBaHus y4eOHOTO
npeaMera «PU3ukKay.
Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKH Ha
NeSITEIbHOCTHOW OCHOBE. B mporpamme mno (¢u3MKe y4YUTHIBAIOTCSI BO3MOXKHOCTH Y4€OHOIO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.
[Iporpamma no Qu3uke ycTaHaBIMBAaeT paclpeielieHne y4yeOHOro maTepuana Mo rojaam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usnke pa3paboTaHa ¢ IEIbIO OKa3aHUsI METOIUYECKON MTOMOIIN YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB M SIBICHUU, M3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMuend u Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opas3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onna w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00Opa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHMs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3MKUM HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OIpeIeieHbl B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotokon ot 3 nexabps 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3ydyeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue TpPEACTABICHUN O posid (PU3UKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX Iefiell mporpamMmbl 1O  (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0Opa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIEAYIOMINX 3aa4:

e npuoOpeTeHHEe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SIBICHUS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB PEUICHHS NPOCTEHIINX pacu€THBIX 33a/Ja4 C HCIOJIb30BAHUEM
bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBJICHUS W  BBINOJHITH  OMBITHI,
nabopaTopHble pabOTBl M DKCIIEPHMEHTAIBHBIE HWCCIEIOBAHHUS C HCIOJB30BAaHHEM
M3MEPHUTEIBHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTh ¢ HWH(poOpMaImed (QHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHME UH(OPMaLIUY;

® 3HAKOMCTBO cO cepamu MpoPeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha usydenune ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs

oTBoaUTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3nke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelaeT BhIOOp TPOBENCHHS JTa0OpAaTOPHBIX PadOT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONINXC s, CITUCKA SKCIIEPUMEHTATEHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOT'O IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAK0LIero MUpa.

®usuka — Hayka o npupoje. SBnenus npuponabl. OU3HMUECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMUMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCTh M3MEpEeHNI. MexyHapoaHas CUCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT MpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi TMO3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABM)KEHHUE TIMIIOTES,
OKCIEPUMEHT M0 TIPOBEPKE THIOTE3, OOBACHEHHWE HabmromaeMoro sBieHus. OnmcaHue
(u3NYeCKuX ABJICHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

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

prudopoM.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue LEHbI IEIEHUS IKaJIbl U3MEPUTEILHOTO Mpudopa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.

AN SN

N3mepenune Ttemmeparypbl TpH TOMOINH JKHUIAKOCTHOTO TepMOMETpa M JaTdHKa
TEMIEPATYPHI.
6. IlpoBeneHue uccienoBaHHs MO MPOBEPKE THIOTE3bI: AANBHOCTh IMOJIETA IIApUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIlIE BHICOTA MyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOILINE
JMICKPETHOE CTPOCHUE BELIECTBA.

JIBukenue yactul BemiecTBa. CBSI3b CKOPOCTU JBUKEHHUS YaCTUI[ C TEMIEPaTypOM.
BbpoynoBckoe nBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M  TBEPABIX
(kpuctaymuinyeckux) Teia. B3auMocBs3p MeXIy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HabGmronenue 6poyHOBCKOTO JIBHKEHUSI.

2. HaGmonenue nquddysun.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]

BEIlIECTBA.

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 MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.

Mexanuueckoe aBmxeHue. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHUE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKEHHUS.



SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuKa B3aumojenctBus Teil. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBlieHME TArOTeHUs U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHue MEeXaHU4eCKOro JIBUKEHUS TeJa.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLIUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJEHCTBUHM TEl.
5. CpaBHEHHE Macc MO B3aUMOJACHCTBUIO TEJL.

. CnoxeHue cui, HallpaBJIEHHbIX M0 OJHOM IPSIMOI.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO ABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue CpeqHel CKOPOCTH CKOJBbXKEHHS Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPOTO TENA.

4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MalmMHBL. 3aBUCUMOCTH JABJICHUS KUIKOCTH OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl. [ 'mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmochepHoe naBieHue. [IpuuuHBI CyleCTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOTO JaBJ€HHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha NOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIEPATYPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.

Coobmaromumecs: CoCypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMa TOTPYKEHHOW dYacTh Tena Hu
MJIOTHOCTHU KUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BHITECHEHHOM KMIKOCTH.

o vk wnNeE



8. VYcinoBue IuIaBaHUA TeN: IUIABAHUE WIM IIOTPYKEHHME TeJI B 3aBUCHUMOCTU OT
COOTHOUICHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopusvie padbomot u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITATKUBAIONIECH CHJIbI, JEHCTBYIOLIEH Ha TENO, MOTPYXKEHHOE B
KUJKOCTb.

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

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpYyKEHHOMN B KUAKOCTb YacTU Tela U OT IIOTHOCTH
KUJKOCTH.

5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM M OIpEACIIeHHE €€

rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckas pabota. MOIIHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpumeHneHnue mpaBusia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHetmueckas W noTeHUHaibHas »sHeprud. [Ipespainenue
OJIHOTO BUJIa MEXaHUYECKOM SHEPTHUH B IPYroil. 3aKOH COXPAHEHHMS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne paOOTHl CHJIBI TPEHHUS NPU PABHOMEPHOM JBIKEHHUU Teja IO

TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHUS pblyara.

3. Usmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUN SHEPIHH.

8 KUIIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUH CTPOECHMS BemiecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOPHUH.

Mopenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro cocTosHUM BemlecTBa. Kpucramiueckue u
amop¢usie Tena. OObsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX T HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauumBaHMEe W KalnWUIApHbBIE sBiIeHUS. TemoBoe
pacLIMPEHNE U CIKATHUE.

Temneparypa. CBsA3p TemmepaTypsl €O CKOPOCTBIO TEIUIOBOTO JIBMJKEHUS YACTHUILL
Buytpennsas oHeprus. CrocoObl HW3MEHEHMs BHYTPEHHEW OSHEpruu: Temonepenadya u
coBepiieHre paboTel. Bujpl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUEHHE.

KonnuectBo TemioTel. YaenpHas TEIUIOEMKOCTh BellecTBa. TemmooOMeH U TerioBoe
paBHOBecue. YpaBHEHHUE TeIuioBoro OanaHca. [lnaBneHue M oTBepAeBaHME KPHCTATIIMYECKUX
BElIEeCTB. YjenbHas TemioTa IutaBineHus. [lapooOpa3oBanume M koHjaeHcauus. Vcnapenwue.
Kunenune. YnenpHass Temora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpaTypbl KUIEHHUS OT
aTMOC(EpHOTO AaBICHHUS.



Bnaxnocts Bo3ayxa.
OHeprus ToIMBa. Y ieibHast TEMJI0Ta CTOPAHMUSL.
[puntunsr paboter TermoBblx jBuraresnedt KIIJ[ rterutoBoro asuratens. TeruioBbie
JIBUTATENIH U 3aIATA OKPYKAIOIIEH CPEBI.
3aKOH COXpaHEHMs U MPEBPALLEHUS SJHEPTUU B TEIUIOBBIX IIpOLECcCaXx.
Jemoncmpayuu.
Habmoenne 6poyHOBCKOTO JIBIKEHUS.
Hab6monenue muddysumn.
Habmronenue siBjaeHU cMauyBaHUS U KalWJUISIPHBIX SIBJICHUM.
Habnroienue TemioBoro pacinupeHus Teil.
W3menenue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMnepaTypsl.
Bupael Tenonepenayu.
OxnakJieHue Npy COBEPIIEHUHU PaOOTHI.

Lo~k WNRE

Harpesanue npu coBepiieHMH padOThl BHEUTHUMH CHUIIAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

[EEY
[EEY

. HaGmronenue xumnenus.

[EEN
N

. HaGnrogenne mocTostHCTBA TEMIIEPaTyphl TIPH TUTABJICHHH.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnwie pabomel u onvimel.

1. OmnbITHI IO OOHAPYKEHUIO JEHCTBUSI CHII MOJICKYJISIPHOTO TTPUTSKEHUS.
OMnBbITHI 10 BBIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OnwITHI 110 HAOTIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH 1 TBEPIBIX TEJ.
4. OrmpeneneHne 1aBJICHUs BO3ayXa B OAJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIME 3aBHCHUMOCThH JIaBJIEHHS BO3JyXa OT e€ro oOnéMa u

HAarpeBaHUs WM OXJIAXKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHONH 3aBUCHUMOCTHU JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TpyOKe OT TeMIIepaTypshl.

7. HaOnroneHnue M3MeHEHHs BHYTPEHHEH SHEPruu Tella B pe3yibTare TeIUoNeperadyu U

pabOThI BHELIHUX CHUII.

8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.

9. OmpeneneHne KOJMUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHEe ¢

HarpeTblM METaUINYECKUM LIWINHAPOM.

10. Omnpenenenue yneabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca ncnapeHusl.

12. Onpenenenne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.

Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanmMopelicTBHE 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHUMOCTb CHIJIBI B3aMMOJAEHCTBHS 3apsDKEHHBIX TNl OT BEJIWYHMHBI
3apsA7I0B U PaCCTOSHUS MEXK]y TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nekTpuyeckoro nosid. llpuHnun cyneprnozunnn
ANIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocutenu snekTpuyeckux 3apaa0B. DJIE€MEHTapHBIM 3ieKkTpuueckuid 3apsan. CrpoeHue
atoMa. I[TpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOIO 3apsaa.



OnexTpuuecKuii TOK. YCIOBHUS CYIIECTBOBAHUS JIIEKTPUYECKOr0 ToKa. McTouHuKH
IIOCTOSIHHOTO TOKa. JleWcTBUSA 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BellecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JIeHna. DnekTpruuecKue menu
Y TIOTPEOHUTENH AIIEKTPUYECKON dHEpruu B ObITy. KOpoTKOE 3aMBIKaHue.

[TocrostHHbIE MarHuThl. B3amMonelcTBME MOCTOSIHHBIX MarHuTOB. MAarHutHOE IOJ€.
MarnuTHO€ noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUraTelb IOCTOSHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  wHAykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrocoObl TOJYyYEeHUS] DJICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa poja 3MEeKTpUYECKUX 3apsA0B U B3aUMO/IEHCTBUE 3apsKEHHBIX Tell.
YCTpoUCTBO U IECTBHE AIEKTPOCKOTIA.
DneKTpocTaTU4YeCcKas HHIYKIHS.
3aKOH COXpaHEHHUS IEKTPUUYECKUX 3aPSAI0B.
[IpoBOTHUKY U TUAIIEKTPUKH.
MoenupoBaH€E CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
W cTouHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeTpoM.
. I3MepeHnue 31eKTprUuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoieficTBie MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pa3/IeiIeHHUsI MTOJIOCOB MarHuTa.
. MoienupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MaraurtHoe mnose Toka. DJIeKTPOMAarHur.
. JleiicTBre MarHUTHOTO TIOJISI HA MPOBOIHUK C TOKOM.
. DIIEKTPOABUTATETh OCTOSHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIlpaBJI€HUS WHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHSI.
25. DAEeKTpOTreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopusie pabomot u onvimol.
1. OnbIThl IO HAOTIOJCHUIO YNIEKTPU3AIUHU TNl MHAYKIHUEH U TIPU COMPUKOCHOBEHHUHU.
2. HccnenoBanue 1eUCTBUS SJIEKTPUUYECKOTO MO Ha TPOBOJIHUKHU U TUAJIEKTPUKH.
3. Coopka u mpoBepka pabOThI ANMEKTPUIECKOM [[EMU MOCTOSTHHOTO TOKA.

WSk WNRE
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4. U3mMepeHue U peryJaupoBaHUe CUIIbI TOKA.

w

H3mMepenne u perynmpoBaHue HAIPSKCHUS.

6. HccienoBanue 3aBUCMMOCTH CHJIbI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS

pe3ucTOpa U HAIPSKEHUS HAa PE3UCTOPE.

7. OneITel, JEMOHCTPUPYIOIINE  3aBUCUMOCTh  DJIEKTPUUECKOTO  COMPOTHBIICHUS

MPOBOJIHUKA OT €r0 JUIMHBI, IUIOMIA/IM IMOIEPEYHOr0 CEUCHUS U MaTepHaa.
8. IlpoBepka mpaBuiia CIIOXKEHUS HAINPSHKCHUN MPU MOCIEIOBATEIIBHOM COEOUHEHUHN
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia g CUIIbI TOKA MPH MapAILIETbHOM COCIMHEHUU PE3UCTOPOB.

10. Omnpenenenne paboThI AIMEKTPUICCKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.

11. OnpeneneHne MOIIHOCTH MIEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIOUYKY, OT HaIpsKEHUS

Ha HEW.
13. Onpenenenne KIIJ] HarpeBatens.
14. ViccnenoBaHMEe MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TP HUX OOBEIWHEHUH U
pa3aeiieHu .

16. MccnenoBanne IEHCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJTbI B3aUMOJICHCTBUA KAaTYIIIKA C TOKOM U
Mar"HuTa OT CHJIbl TOKa M HallPaBJICHHS TOKA B KaTYIIIKE.

18. M3yueHue AeCTBUSI MAarHUTHOTO TOJISI HA IPOBOJHHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.

20. U3mepenne KIIJ[ anekTpoaBuraTeibHON YCTAHOBKH.

21. OnpITBl MO HCCIAEAOBAHUIO SIBJICHUS JJEKTPOMArHUTHOM WHIYKLUHU: HMCCIIEIOBAaHUE

W3MEHEHNH 3HAYE€HUS U HANPABJICHNUS MHIYKIIMOHHOTO TOKA.
9 KITIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe AaBukeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoJuHEeHHoe JABwkeHue. HepaBHomepHOe
npsAMOJIMHENHOE JBWXKeHHE. CpelHsss U MICHOBEHHAas CKOPOCTh Tejaa IPU HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkeHne. CBoOoiHoe majgeHne. OmbIThI
lanumnes.

PaBHOMepHOE ABIKeHUE MO OKpyxKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

[TepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tpetuii 3akon Hprorona. [lpuHumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUsS CKOJIBKEHMS, CUila TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TITOTEHHS. YCKOpPEHHE CBOOOIHOTO TMaICHHUS.
JIBwxenne mmaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
MIEPETPYy3KHU.

PaBHOBecue MaTepuanbHO TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnynbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS] UMITYJIbCA.
PeaktuBHOE nBHXKEHUE.



Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPrUuu

u pa60TbI. HOTGHLII/IaJIBHaSI SHEprusg Tejaa, MOAHATOrO HaJd HNOBCPXHOCTHIO 3CMIIH.

IToreHnmanpHas 3Heprus c:karod npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1.
2.

o ukw

8.
9.

10.
11.
12.
13.
14.
15.
16.

Habnroienue MexaHu4ecKoro IBUKEHHS TeJla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.
CpaBHeHHE MyTe U TpPaeKTOpUI JBMKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTENIBHO
PAa3HBIX TEJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSAMOJIMHERHOTO ABUKCHUS.

HccenenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMS.

Habmroienue ABM>KEHUS Tena M0 OKPYKHOCTH.

HaGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOAIINX B cUcTeMe OTcUETa « Tenmexkar
IpHU €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTEJIHO KaObuHeTa (PU3HUKH.
3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJa U IUCTBYIOIIEH Ha HETO CHUJIBI.
Habmronenue paBeHcTBa CUJl TPU B3aUMOJIEHCTBUH TEJI.

N3meHeHne Beca Tena Ipu YCKOPEHHOM JIBHKEHHH.

[Iepenava nMmynbca Ipyu B3aMMOIEHCTBUH TEI.

[IpeoGpa3oBanust SHEPTUU MPU B3aUMOACHCTBUHU TEJl.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUY.

CoxpaHeHHe UMITyJIbCa IPU a0COJIOTHO YIIPYTrOM B3aUMOAECHCTBUU.

Habmoenue peakTHBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBWKEHUU Tena M0J AUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1.

10.

11.

KonctpynpoBanue Tpakra il pa3roHa W JAIbHEHIIEr0 PaBHOMEPHOTO JIBMIKCHUS
[IapyKa HITH TEICKKH.

OmnpeneneHnue CpeHEH CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHUS IApUKA IO
HAKJIOHHOMW TUIOCKOCTH.

OmnpeneneHrue YCKOpEHHs Tella NMPU PABHOYCKOPEHHOM JIBIDKEHHH TI0 HAKJIOHHOMW
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
HavaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPCHHOM JBW)KCHUM 03 HadaIbHOU
CKOPOCTH TIyTH OTHOCSTCS KaK pPsJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKHA BPEMEHHU OJTMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CUJIBI TPEHHS CKOJIBKEGHHS OT CHIIBI HOPMAaJIbHOTO
JIaBIICHHSI.

Onpenenenue kodhUIMEHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Omnpenenenve pabOThl CUTBI TPEHUS TPU PABHOMEPHOM JIBHKEHHH Tela IO
TOPU30HTAILHON MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIPYrOCTH MPU TOABEME Tpy3a C HCHOJIH30BAaHUEM
HEMO/ABWKHOTO U MOABIKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUSI SHEPTUU.

Pa3zgen 9. Mexannyeckue KoJ1e0aHus M BOJHBI.



Konebarenpnoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTHKH KOJEOaHMI: MEPUOJ, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NPYKMHHBIM MasTHUKM. IIpeBpamienue »sHepruu Ipu
K0J1e0aTeIbHOM JIBKCHUH.

3aryxatomue kojeOaHus. BeiHykaeHHble konebanus. Pezonanc. MexaHuyeckue BOJHBI.
CpoiicTBa MexaHM4eCKHX BOJIH. [IposiosibHBIE U MOIIepeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHU4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa  BbicOTa TOHA. OTpakenue 3Byka. IH(pa3ByK u yIbTpa3ByK.

Jemoncmpayuu.

1. HaOGmronenue kosieGaHUN TEN MO ACHCTBUEM CHUJIBI TSXKECTH U CUJIBI YIIPYTOCTH.
2. HaGnronenue xoneOaHUii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroneHne BRIHYXICHHBIX KOJICOAHUH 1 pe30HaHCca.

4. PacnpocTpaHeHHe IpOA0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEINN).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAaHC.
Jlabopamopusvie padbomot u onvimel.
1. OmpeneneHue 4acTOTHI U MeprUoa KOJIeOaHU MaTEMAaTUIEeCKOTO MasiTHUKA.
2. OmpeneneHue 4acTOThI U MepHOJa KoJieOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnemoBanne 3aBUCHMOCTH TIepHOJa KOJI€OAHWN TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTHHBI HATH.
4. HccnepoBaHue 3aBHCHMOCTH TE€pHOJA KOJIEOAHWM MPY>KUHHOTO MAasSTHHUKAa OT MacChl
rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH MepHOJa KOJeOaHUU Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TIEpHOJa KoJeOaHUW MPYKUHHOTO
MasITHUKA OT MaccChl I'py3a U *KECTKOCTH MPYKUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJIH. [lIkana 351eKTpOMarHuTHBIX BOJH. MCroabp30BaHNe 2JIEKTPOMATHUTHBIX BOJIH JIJIS1 COTOBOM
CBS3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomel u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TenedoHa.
Pasznen 11. CBeToBbI€e IBJICHHUS.
JlyueBas monenb cBetra. Mcrounuku cBeta. [IpsmonmHelHOe pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Ipenomiienne cBera. 3aKoH mpenomiieHHs cBeTa. [loHOe BHyTpeHHee OTpaK€HUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox mydueit B nmH3e. Omntuyeckas cucreMa ¢oToamnmnapara, MHUKPOCKOTa U
Teneckomna. ['1a3 kak ontuyeckas cucreMma. bam3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. ClloKeHHE CIIEKTPATbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.



[IpssMonMHENHOE PAaCIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[omy4yenne n300pa’keHM B TUIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajax.
IIpenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoieil JInH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIMH3.

[Ipunnun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens ria3sa.

WO NDURWNRE

11. PaznoxxeHue 6e10T0 CBETa B CIIEKT.

12. Tlomyuenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopubvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)XE€HUSI CBETOBOTO JIyya OT yrija MaJeHUsl.

2. UM3ydeHue xapaKTepUCTHK N300paKe€HUs MPEAMETa B IUIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJla MaJeHus Ha
I'PaHHULIE «BO3LyX—CTEKIION.

[Tonydyenue n300pakeHUI C MTOMOIIBI0 COOMPAFOIICH JTUH3HI.

Onpenenenre (GOKYCHOTO pacCTOSTHUS M ONTUYECKON CHIIbI COOUpAIOIIei TNH3BI.
OnbITHI O pa3IoKeHUIO 0eJI0ro CBETa B CHEKTP.

No vk

OmBITEI MO BOCHPHUSATHIO I[BETA TMPEAMETOB MPHU HMX HAONIOACHUH 4Yepe3 I[BETOBBIC
(UITBTPHI.

Pa3znen 12. KBanToBbIe sIBJICHHS.

Omnwiter Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanne u
MOrJIOIIeHUE cBeTa aToMOM. KBaHThI. JInHEeHYaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(da, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnas wmopens aromHoro sapa. W3oronsl. PannoaktuBHble mnpeBpamienus. llepuon
nojypacnaaa aTOMHBIX sSIIEp.

SAnepHble peakiMu. 3aKOHBI COXPAaHEHHMS 3apsiI0BOTO U MAaCCOBOTO YHCE. DHEPrusl CBS3U
aToMHBIX saep. CBs3p Maccel M SHepruu. Peaknuu cuHTe3a W AeneHus snep. Vcrounuku
sHepruu CoJiHLIa U 3BE3I.

AnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPraHU3MBbI.

Hemoncmpauuu.

1. CnexTpsl U3JIy4€HUs U NOTJIOICHHUSI.

2. CHexTpsl pa3InyHbIX [a30B.

3. CnexTp BoJOpoJa.

4. Habmrogenue TpekoB B kamepe BunbcoHa.

5. Paborta cuérunka MOHU3UPYIOUINX U3ITydeHUH.

Perucrpanus u3nydeHus MpUPOIHBIX MUHEPATIOB U NMPOTYKTOB.

./Iaﬁopamopnble padomul u onvimol.

1. HaOmo/ieHue CIUTOMIHBIX M JMHEWYATBIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HSHEPTUM YaCTHUIBI 10 TOPMO3HOMY MyTH (1O
¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOpPHTENBLHO-00001IAOIIINI MOLYIb.



[ToBTOpUTENBHO-0000MArOIMK ~ MOIYIh  MPEAHA3HAYeH I CHCTEMaTH3allid |
0000IIeHUsT IPEJMETHOTO COJICPIKAHMSI U OIbITA JISSITEIIBHOCTH, MPUOOPETEHHOTO TIPU M3Y4YCHHU
BCEro Kypca (pu3mku, a Taxke M NOATOTOBKA K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeET.

[Mpy w3ydyeHHMH JAHHOTO MOAYJS PCEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS — BHIIbI
JEATCIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBACTCS JOCTH)KEHHE TMPEIMETHBIX |
METanpeJIMETHBIX IUIAHUPYEMbBIX PE3yJbTaTOB OOyueHHs, (OPMHUPYETCS €CTECCTBEHHOHAYy4YHAsI
IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCJICOBaHHsS SBJICHUI MPUPOJAbI U TEXHHUKH,
OBJIQJICHUE YMEHHSMU OOBSACHITh (U3MYCCKUE SIBICHUS, NPUMCHSS IOJIydCHHbIC 3HAHUS,
peliarh 3a/1a4u, B TOM YUCIIC KAYECTBEHHBIC M SKCIIEPUMEHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3jielia Peaiu3yeTcs 3a CYET TOro,
4TO 00YJAIOIIHECs BBITIOIHSAIOT 3aJaHMUs, B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAHUI paclio3HaBaTh M HAYYHO OOBSACHITH (PU3UUCCKHE SBICHUS
B OKpY’)KaloIllel MPUPO/IC U MOBCEHEBHOM JKU3HH;

UCIIOJIb30BAaTh HAYYHBIC METOJbI MCCICIOBAHUS (PM3MYCCKUX SIBICHUH, B TOM YHCIIE JJIsI
MPOBEPKH THITOTE3 U MOJYUCHHS TECOPETHUSCKHUX BBIBOJIOB;

OOBSICHATh HAy4YHBIC OCHOBBI HamOoOJiee BaKHBIX JIOCTIDKECHHH COBPEMEHHBIX TEXHOJIOTHIA,
HampuMep, MPAKTUYECKOTO HWCIOIb30BaHUs PA3TUYHBIX HCTOYHUKOB JSHEPrHM Ha OCHOBE
3aKOHa MPEBPAICHHS U COXPAHCHHUS BCEX M3BECTHBIX BU/IOB SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUs HampaBlIeHO Ha

JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymerate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMUPOBAHbI CIEAYIONIUE TNIHOCTHBIC PE3YJIbTAThl B YaCTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHUS:

® - IPOSIBJIEHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKON (PU3HUYECKOM
HayKH;

® - [IEHHOCTHOE OTHOUICHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB;

e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/I€HHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JAOCTHKEHUN (PU3HKY;

® - OCO3HAHHE BaXHOCTU MOPAJIbHO-ITUUECKUX IIPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIMTAHMS:

® - BOCHPUATHE 3CTETUYECKHX KAayeCTB (PU3NYECKOW HayKH: €€ rapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NO3HAHUS:

® - OCO3HAaHME LIEHHOCTH (U3NYECKON HayKu KaK MOIIHOTO HWHCTPYMEHTA MO3HAHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEN COCTABIIAIOIIEN KYJIbTYpHI,

® - pa3BUTHE HAY4YHOU JII0O03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IESATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIUMOHAJIBLHOI0 0JI1ATr0NMOJyYHs:

® - OCO3HaHHME IIEHHOCTH 0e30MacHOro 00pa3a >XKU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWJI OE30MacHOrO TMOBEJACHHUS Ha TpaHCIOPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e - c(hopMUPOBAHHOCTh HaBbIKa peIeKCHH, TPU3HAHNWE CBOETO MpaBa Ha OIIMOKY M TaKOTO
e MpaBa y APyroro 4eloBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4acTHE B pEIICHHUU MPAKTUYECKHX 3a1ad (B paMKaX ceMbH, 00pa3oBaTeNbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

® - UHTEpEC K MPAKTHUECKOMY U3YUYCHHUIO MPOdecCcHii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

e - OpHEHTalus Ha NpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHus 3agad B 00JacTu
OKpY)KaloIlel cpelibl, TNIAHUPOBAHUS MOCTYIKOB U OIEHKUA MUX BO3MOXKHBIX MOCIEACTBHIA
JUIS OKPYKAIOIIeH Cpe/ibl;

® - OCO3HaHHUE II00ATBHOTO XapaKTepa HKOJOTUUECKUX MPOOIeM U MyTell UX pelieHus;

e §8) aganTanuy K U3MEHAIOIHUMCS YCJIOBHAM COLMATbHON U PUPOAHOI Cpeabl:

¢ - TOTPeOHOCTH BO B3AaUMOAEHUCTBUM IPHU BBINOJHEHUHM HCCIEAOBAaHUM M TPOEKTOB
¢u3nvecKoit HalpaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHUX;

® - [IOBBILIECHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO ACSTEIBbHOCTD;

e - 1OTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHHH, B TOM 4YHcie (OPMYIHPOBATH HUJEH,
MOHATHUS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

® - OCO3HaHHUE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

® - [JIJAHMPOBAHHUE CBOETO Pa3BUTHs B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;



¢ - CTPCMJICHUC AHAJIIM3UPOBATH U BBISABJIATH B3aMMOCBA3U IIPUPOJEI, 06H_I€CTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOUIYIO CPEAY, BO3MOKHBIX
1J100aJIbHBIX TOCIIEICTBUH.

METANPEAMETHBIE PE3YJIbTATDBI

B pesymbraTe ocBOeHHMs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJTIOYAIOIME TI03HABATEIbHbIE YHHBEpPCAJIbHBIC Yy4eOHBIE IEHCTBUS, KOMMYHHKATHBHBIC

YHHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JeCcTBUSA
ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUSA JJ1 0000MImeHHs
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS. B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE HPUYUHHO-CICACTBCHHBIC CBA3W IIPU H3YUYCHHUU Q)HSHLIGCKI/IX SIBJICHUN U
IponecCoB, ACIaTb BBIBOJbI C HCIOJB30BAHUEM JICAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKITIOUEeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus y4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJBKUX BAapUAHTOB PEIICHUS, BHIOOpP HamOoyiee MOIXOIAIIETO C
y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

HCIO0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKII HHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CaMOCTOSTENIbHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bu3nyecKuil IKCIEPUMEHT, HeOO0JIbIIOE HCCIIeI0BaHNEe (PU3NUECKOTO SIBICHUS;
OIICHUBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJIe
WCCIIETOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (OpMYIHpPOBaTh O0OOIIEHNS M BBIBOABI IO  pe3yabTaTam
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a TAKXKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI W 3alpOChl NpPU TIOMCKE U O0TOOpe
MH(OPMAIMY WIIH JaHHBIX C Y4ETOM MPeUI0KEHHOH yueOHOH (pusndeckoii 3a1a4u;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeAcTaBlIeHUs HH(POpMALMHU U
WUTIOCTPUPOBATh pELIaeMble 3a7a4l HECJIOXHBIMH CXE€MaMH, AuarpaMMmaMmu, HWHOH
rpaduKoil u uX KOMOMHAIUSAMHU.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:



B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 337[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM T€MBbl M BBICKA3bIBAaTh UJICH,
HalleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHnue 01aroKenaTebHOCTH O0IeHHS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUSMHU JAPYrHMX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABISATh  PE3YNbTAThl  BBIMOJHEHHOTO  (U3WYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pelIeHNH KOHKPETHON (pr3HuecKoil mpoOiIemsl;

MPUHAMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH JEHCTBHS 1O €&
JOCTIKEHHUIO: PACIIPENeNIATh PO, 00CYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTrash Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBHS C APYIUMH WICHAMH KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOmMH TPOMYKT 10 KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszaums:

BBISIBJISAT MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUsIX, TPEOYIONIHMX /ISl PEIICHHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENICHUH (MHIUBUAyaTbHOE,
MIPUHATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATH QITOPUTM peIIeHUs] (pU3MUYecKoW 3aadvl WM TUTaHa
WCCIICZIOBAaHUSI C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aJI€KBATHYIO OLIEHKY CUTYalLlUH U MpeylaraTh IJ1aH €€ U3MEHEeHMs;

OOBSICHATh MNPUYUHBI JOCTHXKEHMS (HEIOCTHKEHHUS) Ppe3yJabTaToOB JeSTElIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHUSI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCUM Ha HAyYHYIO
TeMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MPaBO Ha OMMOKY MNpHU peuleHUH (U3NYecKHX 3ajad WiIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TaKOE K€ ITPaBO JPYroro.

NPEJMETHBIE PE3YJIbTATbBI
K xoHiy obyuenust B 7 KJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHUI:



UCIOJb30BaTh MOHATHS: (HU3MUYECKHE W XHMUYECKHE SBJICHHSA, HaOII0/eHHe,
SKCIEPUMEHT, MOJENb, TUNOTE3a, CAUHHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpPAeKTOpus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmanus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznuuath sBiaeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKpElJIEHHOW OChbIO BpalleHMs, Mepefaya JaBiICHHUs TBEPABIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(hEepHOE TaBlIeHHUE, IJIaBaHUE TeJl, IPEBPAICHUS
MEXaHUYECKOM HEPTUH) N0 ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLIEM MUpE, B
TOM 4Hcie (QU3NYECKHE SBJICHUS B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJE, ACHCTBHE CWIBI TPEHUS B INPUPOJE U
TEXHUKEe, BIMSHHE aTMOC(PEPHOTO JAaBJIEHHS Ha XUBOW OpraHusM, IUIaBaHuE pbIO,
pBIUark B TeJjie YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHM) (PU3UUECKUX SIBICHHUI;

OTHCHIBAaTh U3yYCHHbIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKUE
BEIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlieHUe
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKWBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIbI, KOX(QQUIMEHT TMOJE3HOTO ACUCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHLMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIHHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETMYNH, UX 0003HAUCHUS U €TUHULIBI
(bu3nyecKux BEIWYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEIIMYMHAMH, CTPOUTH TpadUKHU H3YYCHHBIX 3aBHCHUMOCTEN
(bu3HYECKUX BEINYMH;

XapaKTepU30BaTh CBOICTBA Tes, (U3MYECKHUE SIBICHUS M IPOLECCHI, HCHOJIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, MpaBUJIO paBHOBECHS pbluyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKU,
3aKOH COXPAaHEHHS MEXaHWYECKOW »HHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBSACHATh (U3UYECKUE SBJICHHS, MPOLECChl M CBOWCTBA TelI, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JIOrMYecKUX I1aroB ¢ ornopoi Ha 1—
2 W3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3aJauyd B 12 JEHCTBHS, MCIOJb3yd 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIIME (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (hU3NYECKHE BEIWYMHBI B (OPMYJIBI U
MIPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBbIC JAHHBbIE, HEOOXOAWMBIE ISl pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYeHHON (PU3NUECKON BETUUNHBI;
pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO pELIMTh TNPU MOMOIIM (PU3HUYECKHX
METOJI0OB, B OINMCAaHUM MCCIEAOBAHNSA BBIJIEIATH IPOBEPSAEMOE IPEIINOJIOKEHNE



(runotesy), pasznuyaTh U HMHTEPIPETUPOBATH IMOJYYCHHBIM pE3yNbTaT, HAXOIUTh
OLIMOKH B XOJ€ OTIbITA, AEaTh BBIBOBI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI IO HAONIOACHUIO (PU3NYCCKUX SIBJICHUN WM (PU3NISCKUX CBOHCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE NPEINOI0KEHUS, COOMpPaTh YCTAHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XO/1 OTBITa U POPMYIHUPOBATH BBIBOIBI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKON BEIMYUHBI OT APYrou ¢
WCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH YT PAaBHOMEPHO JIBHIKYILIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI ¥ HE3aBUCUMOCTU CHJIBI TPEHHS OT IUIOMIAAu
COTIPUKOCHOBEHUS TEJI, CUJIBI YIIPYrOCTH OT yIJUHEHUS TMPYXUHBI, BHITATKUBAIONIEH
cwiibl OT OOBEMA MOTrpY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTIPYKEHO TeJo,
YCIIOBUU TUIaBaHUSl TeJ, YCIOBHH paBHOBecHs phluara U OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MepeHus, cleAysl NpeUIoKEHHOMY IJIaHy, (MKCHUpPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCUMOCTH (U3MYECKHX BEIUYMH B BHJC MPEITOKEHHBIX TaOMUIl M TpaduKoB,
JIeNIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEOBAHMS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUs] (U3UYECKUX BEIWYWH (TUIOTHOCTH BEIIECTBa
KUJOKOCTH W TBEPAOrOo TeNa, Cuila TPEHHsS CKOJIBKEHHUs, [JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAas Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3(pPUITMEHT MOJE3HOTO JCHCTBUSA MPOCTHIX MEXaHU3MOB), CIEAYys MPEITOKECHHOU
HWHCTPYKIUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIMINBI JCHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJIBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh NPUHLUIBL JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOpOM Ha WX omnucaHus (B TOM YHUCIE: MOAUIUIHHKH, YCTPOMCTBO
BOJIONIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE
(u3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMALMIO O TMPUMEPAX) MPAKTHYECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKH3HH IJIs oOecreueHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuOopaMU M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYILIECTBIISITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUU C
3a/IaHHBIM MOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMUXCS 3HAHUW U MTyTEM CPaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIACTATH UH(OPMAIIHIO, KOTOPAs SBISETCS MPOTUBOPECUMBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;



WCIOJIb30BATh MPU BBIMOJHEHUH y4eOHBIX 3a/laHUI HAyYHO-MOMYJSIPHYIO JINTEPATypy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHUsI HA OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIICHUS O pe3ylIbTaTax MPOEKTOB WM YUE€OHBIX MCCIEOBAHUMN, IPU STOM
rPaMOTHO HCHOJIb30BaTh HW3YYEHHBIM MOHATUIHBIA ammapar Kypca (U3UKH,
COIIPOBOXKIATh BBICTYIUICHHE NPE3CHTALUEH;

IIPU BBIIIOJIHEHUH YYEOHBIX NPOEKTOB M MCCIEAOBAHUN paclpeAesTh 0013aHHOCTH B
IpyINIe B COOTBETCTBHM C MOCTABJIICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBIIIOJHEHUEM IUIaHA
NEeUCTBUM, aJeKBAaTHO OIEHMBATb COOCTBEHHBIM BKJIad B JESITEIbHOCTh TPYIIIBL,
BBICTPaNBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K koHy oOyueHuss B 8 kJiacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJIb30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHUE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTA/UIMUECKHEe W aMop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOUW JBUTATENb, AIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
MoJie, TPOBOJHUKA W JUANEKTPUKHU, TMOCTOSIHHBIA JJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIE SBICHUS, UCHApPEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUIN3alus (oTBepaeBaHue), KHUIICHUE, Teronepeaayda
(TermnonpoBOIHOCTh, KOHBEKIUS, W3JIydE€HHUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3aps/i0B, JCUCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIHS) 1O ONHCAHMIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (U3NYECKUX SBJICHUI B OKPYXKAIOUIEM MUpE, B
TOM uucie (u3uveckue sBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJIEHUS B MPUPOJE, KPUCTAIBI B Ipupone, uznydeHue CouHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moJje 3emuu, Apeid MOoICOB, POJib MAarHUTHOTO MOJS JIsS JKM3HH Ha
3emJie, MOJMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI, YyeIbHas
TEIUIOEMKOCTb  BEIECTBA, YZACJIbHAs TEIUIOTA IUIABJIECHUs, YyAEJIbHAsA TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JICUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIIbHAS BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHUUN
3apsj, CHJIa TOKa, DJJEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), TPHU
OTIMCAaHWU TPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYHUH,
0003HaYCHHS] U €AUHUIIBI (PU3MUECKUX BEITUYUH, HAXOIUTh (POPMYIBI, CBSI3BIBAIOIINE



JaHHYIO (U3MUYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MYECKHE SBICHHS M TIPOLECCHI, HCIIONb3Ys
OCHOBHBIE TI0JIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BELIECTBA,
MPUHIMI CYNEPHO3ULMHN MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHUs
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPaXKEHHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYalui [IPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBIISITh
MIPUYKMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 1—2 JIOrMYecKHUX LIaroB C
onopoit Ha 1—-2 U3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBJIECHUHN, PU3NUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemath pacy€THble 3agaud B 2-3 JEMCTBHS, MCHOJIb3yd 3aKOHbI U (DOPMYIIBI,
CBs3bIBaIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 33Ja4u
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyYE€HHOE 3HAUeHHE (PU3HUECKOI BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIN (PUIUYECKUX
METO/IOB,  HCHOJb3ys  ONHCAaHUE  MCCIEAOBAaHHSA,  BBIACNIATH  IMPOBEPSEMOE
MPENIOoNIOKEHNEe, OIEHUBATh MPAaBUIBHOCTh NOpsSAKAa MPOBEICHHS HCCIEIO0BAHUSA,
JieTIaTh BBIBOJIBL;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
Tesl (KaWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCAa OCThIBAHMSI ¥ HArpeBaHUs MPH U3JIy4EHUHU OT LIBETa
U3IyJaoume  (Ioryiomaronei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEeMIepaTypbl KHJAKOCTH M IUIOIAAM €€ IOBEPXHOCTH, JNIEKTpHU3alMs Tel U
B3aMMO/ICHCTBHE 3JIEKTPUYECKUX 3apsA]0B, B3aUMOJEHCTBHE MOCTOSIHHBIX MAarHWUTOB,
BU3YaJIM3al1sl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, J€MCTBUS MarHUTHOT'O MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUraTels
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpoBepseMble MPEIIOJI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO0 000pylOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBITNIOJIHATE NPsIMbIE U3MEPEHHsI TeMIepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3/YyXa,
CHJIBI TOKA, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX HMPHUOOPOB M JIaTUYUKOB
(¢u3nYecKux BEIMYUH, CPAaBHUBATh pe3ylbTaTbl HM3MEPEHHH C Y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIMUYMHBI OT JIPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro JUIMHBI, TUIOIAJN NONEPEYHOTO CEYEHUS M YAEIBbHOIO CONPOTHUBIICHMS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
HCCIIeIOBaHUE TOCIIEA0BATEIbHOIO U MapaJlIebHOTO COEIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUpaTh YCTAHOBKY M BBINOJHATH M3MEpPEHHs, CIeays
MPEUI0KEHHOMY IIJIaHy, (PUKCHPOBATH pe3yabTaThl MMOJyYCHHON 3aBUCUMOCTH B BUJIE
TabaMIl U TpadUKOB, I€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHMUS;



® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, pad0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh HM3MEPEHUs, COOHMpaTh OKCIIEPHUMEHTAIbHYIO YCTAaHOBKY, CIEIys
IIPEI0KEHHON UHCTPYKLMH, ¥ BBIYUCIISATh 3HAUYEHUE BEJTUUHHBI;

e coOmomaTh TMpaBWia TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHUHLMUIBI JEHCTBUS HU3YUYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTEIbHBbIE MHPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIeI0BaTEeIbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

® T[PUBOAUTH NpHUMEpHl (HaXoAWTh UHGOPMALMIO O TMPUMEPAX) MPAKTHYECKOrO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHS HOPM OSKOJIOTMYECKOTO TIOBEJCHUS B
OKpY»Kalolllel cpene;

® OCYLIECTBIIATh INMOMCK HHpOpMauuu (usndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHMs JIOTOJIHUTEIbHBIX HMCTOYHUKOB
BBIICATh MHQPOpPMALMIO, KOTOpas SBISETCS NPOTUBOPEYMBON MM MOMKET OBITh
HEJIOCTOBEPHO;

® UCMOJb30BATh IPU BBIIOJHEHUN Yy4eOHBIX 3a/laHUI HAay4HO-IOMYJSPHYIO JINTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblE COOOLIeHMs, 0000mmas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEIACTAaBIATh  pe3yibTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
JEATeNbHOCTH, MIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN amnmapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUECH;

® [IpU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIENOBAaHUM (U3UYECKUX MPOLECCOB
pacripesiesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEOUTh 32 BBINOJHEHUEM IUIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JICATEIBHOCTb  IPYIIbI,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTb c(POPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHU:

® UCIOJIB30BaTh MOHATHSA: CUCTEMAa OTCYETa, MaTepualbHas TOYKA, TPAaEeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMKEHUS, Nedopmanus (yrnpyras, miacTudeckas),
TPEHHME, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEpPETrpy3KH, LIEHTP



TSOKECTH, a0COJIFOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIOTO TeNa, PaBHOBECHE,
MEXaHWYECKHE KOJIeOaHWsI W  BOJIHBI, 3BYK, WH(QPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKajia 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl HWCIYCKaHWS W TOTJIONICHHs, anbda, Oera- W ramma-
W3ITy4eHUs], U30TOIBI, STICPHAsT YHCPTCTHKA,;

pa3nuyarh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHCHHOE BHIYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIKEHUE, CBOOOHOE MaICHUE TeJl, PABHOMEPHOE
IBUKCHHE TI0 OKPYXHOCTH, B3aWMOJCHCTBHE TEJI, PEAKTHBHOC JBW)KCHHE,
KoJiebaTelbHOE JBIDKCHUE (3aTyXalIIMe W BBIHYXKICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE pPaCIpOCTPaHCHHE,
OTPaKECHUE U MPEJIOMJICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHNE
0ermoro cBeTa B CIEKTP W CIIOXKCHHE CHEKTPAIBHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBCHHAS PaTMOAKTHBHOCTh, BO3ZHUKHOBEHUE JIMHEHUYATOTO CIIEKTpA W3ITyUCHHS)
M0 ONHCAaHWI0 MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
naHHoe (PU3UUECKOE SBIICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUECHHBIX (DU3MYECKHX SBIICHUH B OKpYyXaromeM Mupe (B
TOM 4YHclie (PU3HUECKUE SBIICHUS B TPUPOJIC: TPHIUBLI M OTJIUBBI, TBMKEHHUE TUTAHET
CoJTHEUHOW CHCTEMBI, PEAKTUBHOEC JIBIKCHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSCCHHME, CEHCMHUYECKHME BOJIHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTHYECKUE  SBJICHUS B  TPHUPOJAC, OHOJOTHYECKOE  JICHCTBHE  BUIUMOTO,
yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJIMOaKTHUBHBIN
(hoH, KOCMHYECKHE Jy4H, pPaTUOAKTUBHOE U3IYYEHHE NPUPOJHBIX MHHEPaJoB,
NecTBUE palMOaKTUBHBIX M3JIYYeHUN Ha OpraHu3M 4ejoBeKa), IPU 3TOM MEPEBOINUTH
MPAaKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIJEIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bUBUYECKUX SIBICHUH;

OTIHCHIBATh U3yYCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHSASI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBM)KCHHH,
yCKOpEHUE, MepeMelleHre, MyTh, YIJoBas CKOPOCTb, CUja TPEHHs], CHJIa YIIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIrO MajeHHs], BEC Tella, UMITYJbC Tellad, UMITYIIbC
CWJIbI, MeXaHH4ecKas paboTa U MOIIHOCTb, MOTEHLUATIbHAS HEPIUsl Teja, MOJAHIATOTO
HaJ| MOBEPXHOCTHIO 3eMJIM, OTEHIIMAIbHASI JHEPTHsI CXKATON MPYKUHBI, KWHETUYECKAs
SHEprusi, MOJIHAS MeXaHW4yecKkas SHeprusi, Mepuoj M YacToTa KoJieOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX
BEITUYMH, OOO3HAUYECHUS M EOUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (QOPMYIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEIHYMHAMHU, CTPOUTH
rpadUKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SBJICHUS W MPOIECCHI, UCTIOIb3YS 3aKOH
COXPAaHEHHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII CYNEPIIO3UIIUN CHI,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA,
3aKOHBI OTPaXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpPaHEHHS 3apsIoBOTO U
MaccoBOTO 4HCEI TpHU SACPHBIX pEaKIUsIX, MpPd OTOM JaBaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMMCHIBAaTh €70 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBSACHATh (PpU3MUECKHE MPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  TPAaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYUHHO-
CIIEJICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOPOi Ha 2—



3 W3y4eHHBIX CBOWCTBA (PU3UYECCKUX SBIICHUH, (UINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCIIONb3Ys
3aKOHBI U (POpMyJbl, CBS3bIBAarOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH PAcuyéThl W OIECHUBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHEIL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIIU (PUIUISCKUX
METOJIOB,  HCIIOJIb3Ysl ~ ONKMCAHWUE  HCCIEINOBAaHUS,  BBLICHATH  IPOBEpsSEMOE
MPEIOJI0KEeHNE, OIEHUBATh IMPABMWIIBHOCTh MOPSIKAa TPOBEACHUS WCCIESIOBAHMUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIbTAThl HAOIIOICHUHN U OIBITOB;

MIPOBOJIUTH OIBITHI TI0 HAOIIOJACHUIO (PU3NUYCCKUX SIBJICHUN WM (U3NYECKUX CBOWCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs PHEPTUH, 3aBHCUMOCTh
Mepro/ia KoJIeOaHUH MPYKUHHOTO MAsITHHKA OT MAcChl TPpy3a U ®KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/bl MAJIBIX KOJIEOaHHA, PSMOIHMHEHHOE PaclpoCTpaHeHHE
CBETa, pa3Jio’KeHHe OeNoro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB HW300paKEHHS B
TUIOCKOM 3€pKajie ¥ CBOWCTB HW300pakeHUs TMpeaMera B COOHMpAromield JIMH3E,
HAOJIO/ICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyIOBaHMSI, OTIUCHIBATH XO/I OTIBITA U
€r0 Pe3yJIbTaThl, POPMYITHPOBATEH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHMI, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHE coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOD cItoco0a n3MepeHus (M3MEPUTEITLHOTO MTPUO0Pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
NPSIMBIX HM3MEPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHU IPH PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuoja KoyiebaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)X€HHUsS CBETa OT yrja MaJeHUus U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEILHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHOH 3aBHCHUMOCTHU
(¢bu3nyecKux BETUYMH B BUE TaOMUIl U rpaduKOB, AeNaTh BBIBOJBI M0 pe3yabTaTam
WCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUS CKOJBKEHHs, MeXaHU4eckas pabora u
MOIIIHOCTh, YacTOTa W TepUuoja KoJIeOaHWW MaTeMaTHUYeCKOro U MPYKHMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOuparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
M3MepeHusi, cleAysl MPEesIOKEHHONW MHCTPYKIIMH, BBHIYHUCIATH 3HAYEHHE BETUYHMHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIC TPHU3HAKH HM3YYCHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO Spa;



XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS W3YyYEHHBIX NTPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB C OMOPOM HA UX ONMHCAHUS (B TOM YHUCIIE: COUIOMETP, JATUYUKH TOJIOKEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmnapar, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3Yysl 3HAHUS O
CBOMCTBaX (M3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BAaTh CXEMbl U CXEMaTUYHBbIE PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPU PELIEHUH y4eOHO-
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI ISl MOCTPOCHUS M300paKEHHUI B TUIOCKOM
3epKalie ¥ coOMparomIeit TuH3e;

MPUBOJUTh TPUMEPHl (HAXOJUTh WHGOPMAIMIO O TMPUMEPAX) MPAKTHICCKOTO
WCTIONb30BaHUS (PU3MYECKHX 3HAHUN B TIOBCEJHEBHOW KU3HU [UIsl OoOecredeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpuOopaMH M TEXHUYECKMMM YCTPOHCTBaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpee;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojepxkanuss B VHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JOCTOBEPHOCTH TMOJIydeHHOM UWHGOpMaluu Ha OCHOBE HWMEIOLIMXCS 3HAHUU U
JOTIOJTHUTETLHBIX HCTOYHUKOB;

WCIIOIb30BaTh MPU BHITIOJTHEHUH yYYEOHBIX 3aJIaHUM HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIQJIETh TPUEMAMHU KOHCTIIEKTHPOBAHUSI TEKCTa, MpeoOpazoBaHus WHOOpPMAIUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MMUCHMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAHUS, IMyOJUYHO MPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NEATENIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourpoabubie | IIpakTuyeckue | (uuppoBbIe)
n/n NMPOrpaMmblI Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3MKa - fayka o npuapose https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 0} 2 1
HIBHACCKHE BEMTIHIbL https://m.edso0o.ru/7f416194
bu6 OK
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 h'[Ij[IDJsI:I;I/(r;:fdzﬁ).ru 176416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEeCTRa https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTtHble COCTOSIHHS BEIIECTBA 2 bubmmorexa [IOK
' P B https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHn4deckoe ABMKCHHE 3 Bubmmorexa LIOK
' A https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 MaBnenue. Ilepenaua naBneHus TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2
Alapaierue xKiKoCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOE AaBeHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pagota 1 MOHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpocthie MeXaHH3MEL > 1 https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1
CXAMITCCRAT SHEPTIA https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n KoutpoJabHbie | Ilpakruueckue | (uupponbie)
NPOrpaMMbl Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pasnen 1. TensioBble siBIeHUsI
bubmmoreka [{OK
1.1 C i 7
TPOCHIE H cBocTBa Beflectsa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CIVIOBIC HPOTECet https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DuekTpu4yecKkue ¥ MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 7 1 bubmuorexa [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 h tI/tIszI:I;I/(r)rT\.eeI:ji(i.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHask WHIYKITUS 4 bubmmorexa LIOK
' P AVICH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne ii/m KoutpoJabHbie | Ilpakruueckue | (uupponbie)
NPOrpaMMbl Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJIHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITICCKHE KOICOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3nen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS

4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK



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
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (TpoeHie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 AnepHie peakiiiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 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
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. ITeperimkun A.B. ®usnka. 7 ki1.: yueb. mist obmeoopazosar. yupexaeHui /A.B. [lepoimikun. — 2-¢
u3n., crepeotur. — M.: Ipoda, 2022. — 239, [1] c.: un.

2. [leppimkun A.B. @usuka. 8 ki1.: yue0. s odmeodpazoBat. yupexaenuit /A.B. [lepoimkun. — M.
Hpoda, 2022. — 255, [1] c.: un.

3. Ileppimkun A.B. @usuka. 9 ki.: yueonuk /A.B. [lepsiukun, E.M. I'ytauk. — M.: [poda, 2022. —
351, [1] c.: mm.

YMK «®usuka. 7-9 xinacce» (Joneuk: Mcrokn)

4. ®usuka. 7 kacc. 3aaHus Ul OLleHUBaHMs y4eOHBIX JocTikeHui yyamuxces / Coct. OXpUMEHKO
H.A., JIutBunenko W.H., Cauex B.JI. — 2-e uznanue, nopadorannoe. — 'OY II1O «/loneukwnii
PUAIIO». — Houeuk: Uctoku, 2018.

5. ®usuka. 8 kiacc. 3aaHus U1 OLEHUBAHUS y4eOHBIX JocTixkeHuH ydanmxcsi / Coct. OXpUMEHKO
H.A., JlurBurenko M.H., Cauek B.JI. - I'OY IO «/douenxuit PUIIIO». — Noneuxk: UcTokm, 2018.
6. dusuka. 9 xnacc. 3amaHus U1 OLCHUBAHUS y4eOHBIX JocTixkeHnH ydanuxcs / Coct. OXpUMEHKO
H.A., JlurBurenko M.H., Cauek B.JI. - I'OY IO «douenxuit PUIIIO». — Noneuxk: McTokm, 2019.
7. ®uzuka. 7-9 xiacc. CoopHuk tectoBbix 3amanuii / Coct. ['aBpunosa JI.K., Ucaenko B.B.,
Oxpumenko H.A., —T'OY AIIO «/donenxuit PUAIIO». — Honeux: Ucroku, 2020.

8. ®usuka. DIeKTpOoHHBIN cOopHUK 3ama4. 7-9 kiaccer / Coct. bronckwmii C.I1., Oxpumenko H.A.,
Camopokosa E.B. —T'OY HIIO «doueuxuit PUAIIO». — Honenk: Mctoku, 2019.

9. ®u3mnka: KpaeBeadecKuit Kpyus mo nouenkum rnpocropam. /Coct. UBanutxkas C.B., Koporosckas
E.M., Oxpumenko H.A. —T'OY AIIO «donenxuit PUATIO». — onenk: Ucroku, 2019.

10. ®usuka. 7 xiacc. Terpans s madoparopubeix pador / Coct. Oxpumenko H.A., Camopoxkosa E.B.,
Beixpoictiok H.I'. u ap. — 'OV ITIO «oneuxuit PUAIIO». — Houeuk: Mctoku, 2018.

11. ®usuka. 8 ximacce. Terpans mis mabopatopabix padot / Coct. Oxpumenko H.A., CamopokoBa E.B.,
Beixpeictiok H.I'. u ap. — 'OV ITIO «doneuxuit PUAIIO». — Houeuk: McTtoku, 2018.

12. ®usuka. 9 xinace. Terpans mis mabopatopabix padot / Coct. Oxpumenko H.A., Camopokosa E.B.,
Beixpoictiok H.I'. u ap. — 'OV ATIO «oneuxuit PUAIIO». — Houeuk: McTtoku, 2018.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. benara B.B. ®u3snka. 7 kimacc. Yue0. mist oomeobpa3osar. opranm3anuii. (Chepsr) / benara B.B.,
JlomauenkoB U.A., [Tane6patues F0.A.— M.: [IpocBemenue, 2016. — 143 c.

2. benara B.B. ®u3suka. 8 kiacc. Y4e0. mis oomeodpasoBar. opranusanuii. (Cdepsr) / benara B.B.,
JlomauenkoB U A., [Tane6patues F0.A.— M.: [IpocBemenue, 2016. — 159 c.

3. benara B. B. ®u3uka. 9 xnacc. Yueb. s odmeoopa3osar. opranusanuii / benara B.B., Jlomauenkos
N.A., ITaneopatues F0.A.— M.: [Ipocemenue, 2016. — 175 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.school.edu.ru - ohurmansHbIi cepBep POCCHICKOTO MIKOILHOrO 00pa30BaHUsL.

2. http://festival.1september.ru — ®ecTruBanp negaroruveckux uiei «1 ceHTaops» — caMblit MACCOBBII
nejarornyeckuii popym B Poccuu, KOTOPBIH 1aeT BO3SMOKHOCTD KasKJIOMY YUHTEIIO PEICTABUTH CBOKO
[EIarOMMYECKYIO HJIEH0, OIyOIMKOBATH COOCTBEHHBIE METOANYECKUE PA3PA0OTKH, TIOAENUTHCS C KOJIEraMu
CBOUMH TIPEJICTABJICHUSMH O NPEIOIaBaAHUH.

3. http://www.riis.ru — MexayrapoaHast oOpa3oBaTebHas aCCOMUAIus. 3a1a49n — COACHCTBHE

63 pa3sBHUTHIO OOPA30BAHMUS B Pa3IHYHBIX O0JIACTSX.

4. https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npe3eHrariu, KOHCIIEKTHI, TECTHI,
IUTAHKPOBAHUE U JIP. MATEPUAIIBI 10 (PU3HUKE.






