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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3MKe Ha ypOBHE OCHOBHOTO O0IEro oOpa3oBaHHs COCTaBJICHA Ha
OCHOBE II0JIO’)KEHUN U TpeOOBaHMM K pe3ysibTaTaM OCBOECHHs Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpammbl, npencraBieHHeix B @I'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpaMMbl BocnuTaHus W KoHIENIMu npenojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conmepxanne  mporpamMmbl 10 (U3MKE ~ HAmpaBIeHO  Ha  (OPMHUPOBAHHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTU OOy4yaroUIMXcs U OPraHu3alvi0 M3y4eHHs] (QU3MKH Ha
JeATeIbHOCTHON OCHOBE. B mporpamme no (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeamera B peanuzanuu TpedoBanuit GPI'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yapTaTaM  OOyueHus, a TaKkKe MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUsl.

[IporpamMma no Qu3suke ycTaHaBIMBAET pacupeesieHne yueOHOro Marepuasna Mo rojaam
oOydenus: (o Kjaccam), MpejiaraeT MPUMEPHYI0 TOCIEI0BATEILHOCTh H3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS TMPEIMETHOTO COJEpKaHHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C IENbI0 OKa3aHHUS METOAMYECKON MOMOIIU
YYHUTEI0 B CO3/JaHUU paboUeil mporpaMMbl IO Y4€OHOMY TIPEIMETY.

O®uznka ABISETCS  CUCTEMOOOpa3yloIIMM Il  €CTeCTBEHHO-HAay4YHBIX  y4eOHBIX
MPEeIMETOB, MOCKOJBKY (PU3MUecKHe 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB M SIBJICHMIA,
M3y4aeMbIX XUMHUEH, OnoJorue, acTpoHOMHEH 1 (GU3u4ecKoil reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpa, TMpelocTaBiseT Hauboyee sCHbIe 00paslibl
MPUMEHEHHSI HAy4YHOTO METOia MO3HAHUs, TO €CTh croco0a MOJyYeHHsI TOCTOBEPHBIX 3HAHUI
0 MHUpe.

OnnHa W3 TIaBHBIX 337124 (PU3UYECKOTO 00pa3oBaHUs B CTPYKType oOImiero oOpa3oBaHUS
COCTOUT B (hOPMHUpPOBAHMM E€CTECTBEHHO-HAYYHONW TPAMOTHOCTH W HMHTEpeca K HayKe y
00yJaronuxcs.

N3yuenue ¢u3ukn Ha 06a30BOM ypOBHE MpEANoiaracT OBJAJCHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

WHTEPIPETUPOBATh JAHHBIE W HCIOJIb30BaTh HAy4YHBIC JI0KA3aTe€NbCTBA YIS TOTYYCHHUS
BBIBOJIOB.

Henu uzyuenus ¢(U3MKH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS ONpPEEIICHBI B
Konuenuun npenoxaBanust yueOHoro mpenmera «®Puszuka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit @enepaiuu, peanu3yrIUX OCHOBHBbIE 001Ie00pa3oBaTelbHbIC
nporpamMmbl, yTBep)KIEHHOM pemenueM Kosutermn  MuHHcTepcTBa — NMPOCBELICHUS
Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r. Ne [1K-4BH).

Hean usyvyenus Ppu3nKu:

npuoOpeTeHne MHTEpeca M CTPEMIIEHUS OOYYarolUXCs K HAyYHOMY HM3Y4YEHHIO NPHUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MpPEACTaBIEHUH O HAaydyHOM MeToAe TMO3HaHus U (OPMHpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;



e (dopMupOoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yJabTaTa HM3y4YCHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;
¢ (opMHpOBaHUE MPEACTABICHUHN O PO QUNKHU IJIs1 Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;
® pa3BHUTHE TMPEACTABICHUI O BO3MOXHBIX cepax Oymaymiei mpodhecCHOHAIBHOW eSTeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B TOM HAIIPABIICHHH.
JlocTIKeHHe OSTHX Ueledl NporpaMMbl MO0 (HU3MKE Ha YPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHus 00eCIIeYnBaCTCS PEIICHHEM CIIeTYIOIINX 3aAay:

npuoOpeTeHnue 3HAHWH O UCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpHOOpeTeHne YMEHWH ONHCHIBATH M OOBSICHATH (DU3MYECKHE SBICHUS C WCIOJH30BaHHEM
MOJIYYCHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX PACYETHBIX 3a7ad C WCIOJB30BAaHHEM (PU3NICCKUX
MoOJIeJiel, TBOPUECKHUX ¥ MPAKTUKO-OPHUCHTHPOBAHHBIX 33]1aY;
® pa3BUTHE YMCHHI HAOIIOIATh MPUPOIHBIE SIBIICHUS M BBITIOJIHATH OTBITHI, JIJAOOPATOPHBIC pa0OTHI U
IKCIIEPUMEHTAIBHBIC NCCIICIOBAHUS C HCITOJIB30BAHUEM U3MEPHUTEILHBIX TIPUOOPOB;
® OCBOEHHE MPUEMOB pabOThl ¢ MH(popMaImenn PU3NIECKOTO COoNIepPKaHMsI, BKIIIOUYass HHHOPMAIIHIO O
COBPEMEHHBIX JIOCTH)KCHUSX (DU3UKH, aHAIA3 U KPUTHIECKOE OIICHUBAaHUE WH(POPMAITUH;
® 3HAKOMCTBO CO cdepamMu TPOPECCHOHAITBHON JEATETbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUIX (PU3HISCKOIN HAYKH.
Ha wusydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
oTBoauTCs 238 yacoB: B 7 Kiacce — 68 dacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipemymaraemerit B mporpamMmme mo (pu3uke mepedeHb JTadopaTOPHBIX pabOT M OTBITOB HOCUT
PEKOMEHIATENBHBIN XapakTep, YYHUTENb JellaeT BBIOOP TpOBEIeHHs Ja0OpaTOPHBIX pPadOT U
OTBITOB C Y4ETOM WHAWBUIYAIBHBIX OCOOCHHOCTEH OOYJaromuXcs, CIIMCKA 3KCIIEPUMEHTATBHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupoie. SBieHus npupoisl. OU3MYeCKue SIBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenW4MHBL. M3mepenune Qusnuecknx BenwmuuH. Dusnyeckwe MPHOOPHI.
[TorpemHoCTh N3MEpEeHNA. MeXayHapOoIHAsl CUCTEMA €IHHMLI.

Kak ¢u3uka m apyrue ecTecTBeHHbIE HAyKH HM3Y4aroT Hpupoay. EcTecTBeHHO-HaydHBIN
METO/I TIO3HAHMS: HaAOMIOJEHHE, IOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIJIBUKEHUE THUIIOTE3,
SKCHEPUMEHT IO TPOBEpKE THIOTE3, OOBbACHEHHE HalmonaeMoro spieHus. Onucanue
($u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnyeckre mpuOOpPHl U MpoLEaypa MPSIMBIX M3MEPEHUN aHAJOTOBBIM M LU(POBHIM
prudopoMm.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3sMepoB MabIX TEI.

5. H3mepenue Temmeparypbl IpH IOMOIIM >KMJIKOCTHOIO TEpMOMETpa M JaT4yuKa
TEeMIIepaTyphl.

P wnNe

6. IlpoBeneHue wuccineOBaHUS IO TPOBEPKE THUIMOTE3bl: JANBHOCTh TOJIETA IIApHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIE BHICOTA ITYCKA.

Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BemIeCTBA: aTOMbl W MOJICKYJBI, HX pa3Mepbl. OMNBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBwkenue dactuil BemiecTBa. CBsA3b CKOPOCTH JIBIDKCHHMS YacTHI[ C TEMIIEpaTypoOi.
bpoyHoBckoe nBwxkenue, auddys3us. BzaumomelcTBUE YaCTHUIl BEIIECTBA: IMPUTHKEHUE U
OTTAJIKMBAaHMUE.

ArperaTtHble = COCTOSIHHSI ~ BEIIECTBA: CTPOEHHE Ta30B, IKUIAKOCTEH UM  TBEPIBIX
(kpucTamuinueckux) Tei. B3auMocBsI3b MEXIy CBOWCTBaMHU BEIIECTB B PA3HBIX arperarHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHHIMA
BOJIBI.

Hemoncmpayuu.
1. HaGmoneHue OpOyHOBCKOTO JIBH)KEHUS.
2. Habmogenue nuddysun.

3. Ha6J'IIOI[eHI/Ie HBHCHHﬁ, 06T>}ICH}IIOH_II/IXCSI IMPUTAKCHHUEM WM OTTAJIKUBAHUCM YaCTHIL
BCIICCTBA.

Jlabopamopuwvie pabomot u onvimol.

1. OueHka TuameTpa aToMa METOI0OM PAIOB (C UCTIONb30BaHUEM (GoTorpaduil).
2. OmnbITHI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbITHI 0 OOHAPYKEHUIO JEHUCTBUS CHII MOJIEKYISIPHOTO TMPUTSKEHHUS.
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Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe 1BuxeHue. PaBHoMepHoe U HepaBHOMepHOE iBUKeHuE. CkopocTh. CpenHsisa
CKOPOCTb P HEPABHOMEPHOM JIBMKEHUU. PacuéTr myTu U BpeMEHU JBUKEHHUS.

SBnenue wuHepuuu. 3aKOH HHepUUHU. B3aumoneicTBHe Tell KaKk NpUYMHA W3MEHEHUS
CKOPOCTH JBWXEHHs Tesl. Macca kak Mepa uHepTHocTu Tena. IlnoTHocts BemecTBa. CBS3b
TUTOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XapakTepucTHKa B3auMmojencTBus Tten. Cuia ynopyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. fIBiieHue TAroTteHuss M cuia Tspkectu. Cuna
TSKECTH Ha Apyrux miaHetax. Bec Tenma. HeBecomocTs. CroskeHue Cuil, HalpaBJIEHHBIX IO
onHo npsimoid. PaBHoaeicTBytomas cui. Cuiia TpeHusi. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoae U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune ckopocTr NpsSMOJIMHENHOTO IBUKECHHS.
Habnronenue siBjaeHUs] HHEPIUH.

Habntonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeJI.
CpaBHeHME Macc M0 B3aUMOICUCTBUIO TEI.

CroxxeHue cuil, HalpaBJICHHBIX MO OJJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmpezneneHne CKOPOCTH PAaBHOMEPHOTO JIBM)KEHUS (IIapHKa B JKUJIKOCTH, MOJIENH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

ou ks wNeE

2. OmpeneneHue CpemHEW CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa IO HAKIOHHOU
MJI0CKOCTH.

3. OmnpexeneHune MIOTHOCTU TBEPIOTO TEA.

4. OmnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsikeHUs (nedopmaiiiu) MPYKUHBI OT
MPUIIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHsI CKOJIbKEHHS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUSI U YBEIMUYEHUS AaBiieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJIeHUA raza oT o0bEma, Temmnepatypsl. Ilepenada naBiaenust TBEPABIMU TellaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [TneBMaTnyeckue MamuHbl. 3aBUCUMOCTh JaBJICHUS )KHIKOCTH OT
ryounbsl.  ['mapocratmyeckuii  mapagokc. CooOmiaromuecs cocynbl. ['mapaBiamdeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe aaBieHue. [IpudMHBI CyIIECTBOBaHMS BO3AYLIHOM
o6osoukn 3emnu. OmnbiT Toppuuennu. M3mepenune armochepHOro naBieHHs. 3aBUCUMOCTD
aTMOC(epHOro JaBIIEHHS OT BBICOTHI HaA YpoBHeM Mops. [lpubopsl [is u3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUAKOCTU U raza Ha MOTPYKEHHOE B HUX TeNo. BeITankuBaromas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTH JAABJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBneHUs KUJIKOCTHIO U Ta30M.

3. Coolmraromuecs COCy/bl.

4. T'uapaBIMYECKHUM TIpECC.



5. IlposBnenue AecTBUS aTMOC(EPHOTO aBICHUSI.

6. 3aBHCHMOCTH BHITAJKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela W INIOTHOCTH
AKUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITECHEHHOU KUJKOCTH.

8. VYcnoBue maBaHusA TeN: IUIABAHUE WIM IIOTPY)KEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEHN TENA U KUIKOCTH.

Jlabopamopnuie padbomul u onvimel.

1. HccnemoBaHue 3aBHCMMOCTH Beca Tella B BOJEC OT 00bEMa MOTPYKEHHOH B KHUIAKOCTH
4acTH TeJa.

2. OmnpeneneHue BbITAIKUBAIOIIEH CHUJIBL, JIEHCTBYIOLEH Ha TeJO, MOTPYKEHHOE B
AKHUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIICH CHIIbI, IEUCTBYIOIIEH HA TEJIO B )KUJIKOCTH,
OT Maccsl Tena.

4. OmnbITHI, IEMOHCTPHUPYIOIIUE 3aBHCHUMOCTh BBITAIKUBAIOIICH CUJIBI, JEHCTBYIOIICH Ha
TEJIO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TeJA U OT IJIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WIA KOHCTPYMPOBAHHME JIOAKM W OIpeAeseHne €€
Irpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOolIHOCTB. JHEprus.

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIIOHHAs MI0CKOCTh. [IpaBuio paBHOBecHs phluara.
[Ipumenenue mpaBuiia paBHOBecUs pblyara K OJ0Ky. «3oj0Toe mpaBuiio» mexaHuku. KIIJ
MPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHNU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnyeckas u noteHuuanbHas sHeprud. [IpeBpaienue oaHOro
BHUJa MEXaHUYECKOUN SHEPTUH B IPYrod. 3aKOH COXpPAHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenue pabOThl CHJIBI TPEHHS TPU PABHOMEPHOM JBMIKCHUHM Tella IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yciaOBUN paBHOBECHS pblyara.

3. Usmepenue KIIJ] HakIIOHHOM IJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPrHUU.

8 KVIACC

Pa3pen 6. TenjioBblie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTpPOEHUs BellecTBa. Macca u
pa3Mepbl aroMOB U MOJeKyld. OnbITbl, TOATBEPKIAIOIIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Mopnenu TBEPIOTO, KHUIKOTO U ra3000pa3HOTO COCTOSHUM BellecTBa. Kpucraminmueckue u
amopdubie Tema. OOBSICHEHHE CBOWCTB Ta30B, XHUAKOCTEH W TBEPABIX Tl Ha OCHOBE
MOJIOKEHUU MOJIEKYJSIPHO--KUHETUYECKOW Teopuu. CMauMBaHUE M KaNWJUISIPHBIE SIBJICHUS.
TermoBoe pacliupeHue U CkaTHe.



Temmnepatypa. CBs3p TeMIepaTrypbl €O CKOPOCTBIO TEIUIOBOTO JBMKEHHUS YaCTHIL.
Buyrpennsis  sHeprus. CnocoObl HU3MEHEHHs BHYTPEHHEW OJHEprum: TeIuionepeaada Hu
coBepireHre padboThl. Bupl TeruIonepeaun: TeIIONPOBOHOCTh, KOHBEKIIHS, U3ITyYeHHE.

KonudecTtBo TemnoTel. YjaenpHas TEIIOEMKOCTh BelecTBa. TemIooOMEH W TEIJIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOTO Oananca. [lmaBieHue M oTBepAeBaHUE KPUCTAILUTUYECKUX
BEILIECTB. YenpHas TeruioTa IuiaBieHus. [lapooOpasoBanue u konaeHcamnus. Mcnapenwue.
Kunenue. YaenpHas Termiota napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT
aTMOC(EpPHOTO JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IebHas TEIJI0Ta CrOPaHUSL.

[Mpunnunsr pabotsl TernoBbix nBurarenedt KIIJ[ TtemoBoro pasurarens. Temsosble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKk0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SBICHUI.
Habntoienue TemnoBoro pacimupeHus Tei.

N3menenue naBneHus raza mpu K3MEHEHUH 00bEMa M HArPEBAHUU WJTH OXJIAXKICHUU.
[IpaBuna u3mMepeHus TeMreparypsl.

Bunael Tenonepenayu.

OxnaxkJieHue Mpu COBEPLICHUH PaOOTHI.

. HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUIaAMH.
10. CpaBHeHHE TEIIIOEMKOCTEN Pa3InyYHbIX BEIIECTB.

11. HaOmroneune KAIIEHU.

12. HaGnroeHre moCcTosSIHCTBA TEMIIEpaTyphl P IJIaBJICHUU.

13. Moaenu TEIUIOBEIX ABUTATEIIEN.

NGk wN e

Jlabopamopnuie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKEHHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBleHUs BO3/lyXa B OasioHE IINpHIIa.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHUCHUMOCTh JIaBICHHUS BO3[AyXa OT €ro oo0béMa
HarpeBaHus WIH OXJIaKICHHUS.

PN e

6. IlpoBepka THUMNOTE3bl JHMHEWHON 3aBUCUMOCTH JJUHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUYECKOU TPyOKe OT TeMIepaTyphl.

7. Habnmionenue um3MeHEHUs BHYTPEHHEH SHEpPruu Tella B pe3ylbTare TeIUlonepenayd u
paboThl BHEIITHUX CHUIL.

8. HccrnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOMN U rOpsYeil BOIBI.

9. Omnpenenenre KOJIMYECTBA TEIIOTHI, MOIYYEHHOTO BOJAOW MPH TEINIOOOMEHE C HarpeThiM
METAJTUYECKUM IHIIHHAPOM.

10. OnpeneneHune yAeIbHON TEMJIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIIapeHHUs.

12. OnpeneneHne OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yenbHON TEMIOTHI TUIABJICHUS JIb/A.
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Pazjen 7. DiiekTpuyeckne U MATHUTHbIE SIBJICHUS.

Onextpusanus ten. JlBa poja 31eKTpUUYECKUX 3apsaaoB. B3anmoeiicTBue 3apsyKeHHbIX Tell.
3axoH KynoHa (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHS 3apsSKEHHBIX TEJ OT BEJIUYMHBI 3apsAI0B U
PacCTOSTHUS MEXKTy TeIaMu).

Onextpuueckoe nojue. Hanpspk€HHOCTH anexkTpuyeckoro noss. [IpuHnun cynepno3uuuu
AIIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuueckux 3apsaoB. ODJIEMEHTApHBIM anekTpuueckuil 3apsa. CrpoeHue
atoMa. [IpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

ONeKTpUYeCKU TOK. YCJIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOTO ToKa. McTouHuKM
IIOCTOSIHHOTO TOKa. J[eWCTBUS 3JEKTPUUECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass unenb. Cwia Toka. OnekTpuyeckoe HamnpspkeHue. CompoTHBIIEHHE
MIPOBOJHUKA. YJENbHOE CONpOTHUBIEHHE BemiecTBa. 3akoH Owma Juid  ydacTka Lenu.
[TocnenoBarenbHOE 1 MapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota u MOUIHOCTE 3eKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenna. Dnexkrpuueckue Lenu u
MOTpeOUTENN dNEKTPUUECKOi sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrostHHbie MarHuThl. B3amMoaeicTBHE TMOCTOSHHBIX MArHMUTOB. MAarHuTHOE TMOJE.
MaruuTHOE moJie 3eMJIM UM €ro 3HayeHue s Ku3HU Ha 3emuie. OnbIT Opcrena. MarautHoe
T0JI€ DJIEKTPUUECKOro Toka. [IpuMeHeHne 31eKTpoMaruHuToB B TeXHUKE. JleficTBre MarHUTHOTO
MoJIsi Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTelIb IOCTOSHHOrO TOKa. Mcmonb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbitel  ®apaned. SBieHue  AIEKTPOMArHUTHOW — WHAyKuuMH. I[lpaBwino  JleHua.
OnekrporeHeparop. CrnocoObl TOMYyYEHUS JJICKTPUUYSCKON DSHEPrHH. ODJIEKTPOCTAHIIMUA Ha
BO30OHOBIISIEMBIX HICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas HHIYKLHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
HcroyHukH NOCTOSTHHOTO TOKA.
JlericTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUIKOCTH.
. 'a30BBIH pazps.
. I3MepeHnune cuibl Toka aMIepMeTpoM.
. I3MepeHnune a1eKTpruuecKoro Hanps>KeHHs! BOJIbTMETPOM.
. Peoctat u Marasus conpoTHUBIEHUH.
. BzaumonelicTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBanrie HEBO3MOXKHOCTH Pa3/IEICHUs MOJIFOCOB MarHMTa.
. MoenrpoBaHrie MarHUTHBIX MOJIEH NOCTOSIHHBIX MATHUTOB.
. OneIT Opcrena.
19. MarauTHoe€ noJje ToKa. DIEeKTPOMArHUT.
20. JleiicTBME€ MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

LNk WNRE

B R R R R R R R R
0N U DA WNRELO
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21. DAeKTpoABUTaTEb IOCTOSIHHOTO TOKA.

22. MccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOM UHIYKIIMH.

23. Onbrtel Dapages.

24. 3aBUCUMOCTb HAIpaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.
25. DneKkTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIHEH U IIPH COMPUKOCHOBEHHH.
WccnenoBanue neicTBUS IIEKTPUUECKOTO 0JI HAa IPOBOJIHUKU U JUBJIEKTPUKH.
C6opka 1 mpoBepka paboThI JEKTPUUECKOH 1ENH TOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHUe CUIIbI TOKA.

uAhwnN e

N3mepenue u peryamupoBaHue HapsHKEHUSI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTOpa M HANIPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTH  DJICKTPUUECKOTO  COMPOTHUBICHUS
MIPOBOJIHUKA OT €r0 JIJTUHBI, TJIOMIAIN TIOTIEPEYHOTO CEYCHHS U MaTepuara.

8. IlpoBepka mpaBuiia CIOKEHHS HANPSDKCHUN MPH MOCIEA0BATEILHOM COSTMHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia AJisi CUIIbI TOKA IIPU MapajIeIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenue paboThI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3rcTop.

11. OnpesneneHne MOLUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIIEMOI Ha pe3UCTOpeE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JTaMIOUKY, OT HAMPSDKCHUS Ha
HEN.

13. Onpenenenne KIIJI narpeBarens.

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TIOJIi TOCTOSIHHBIX MAarHUTOB TMpPH HX OObEIUHEHUH U
pazaesieHuu.

16. MccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUSL KATYILIKU C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHue neHCTBUS MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue U u3yueHue padoThl 3JIEKTPOIBUTATEIS.

20. U3mepenue KIIJ anekTpoaBUraTeIbHONM YCTaHOBKH.

21. OnpITEl 1O MCCIIEJOBAHUIO SBJICHUS BJIEKTPOMATHUTHONW HMHAYKLUMH: HCCIEHOBAaHHE
W3MEHEHUI 3HAYCHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannyeckne siBJIeHHUA.

Mexanuueckoe nBHxeHHe. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOr0 JBHXKEeHUs. PaBHOMepHOe mnpsMonMHENHHOe [ABKeHHEe. HepaBHOMepHOE
npsMonHeNHoe JBWxkeHue. CpeAHsss U MTHOBEHHAsl CKOPOCTh Tella IPU HEPABHOMEPHOM
JIBUKCHHU.

Yckopenue. PaBHOyckOpeHHOE mpsiMosinHelHOe ABMkeHue. CBoOoaHoe maaeHue. OmbITh
T'anunes.



PaBHOMEpHOE nBIKEHUE MO OKpYyXHOCTH. [lepmon m yacrota obOpamenus. Jluneiinas u
YI10Bast CKOPOCTH. LIEeHTpOCTPEMUTEIIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HprotoHa. Bropoi 3akoH Herorona. Tperuii 3akon Herorona. IlpuHnumn
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuwiia TpeHus: cuiia TPEHHsSI CKOJIBKEHHS, CWIA TPEHUS
IIOKOs1, IPYTHE BUABI TPEHUS.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOIrO IaJeHusl.
IBuxenue miaHer Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
IIEpPErPY3KHU.

PaBHOBecue MarepuanbHOU TOuku. AOCOIOTHO TBEPIOE Teno. PaBHoBecue TBEPOTO Tea ¢
3aKpEIUIEHHOM OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTn.

Nmnynec Tena. M3Menenue umnynbca. Mmnynbc cuibl. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cui TshkecTu, ynpyroctd, TpeHus. CBsi3b
SHepruu U pabotel. [loTeHIManbHas SHEprusi Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToTeHumanpHas sHEprys ckatou NpyXnHbl. KnHernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOM SHEPTHH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JBMKEHUS TeJla OTHOCUTENILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHME NIyTEH W TPACKTOPUW IBMKEHUS OJHOIO M TOTO K€ TeJda OTHOCUTEIBHO
PAa3HBIX TEIN OTCYETA.

3. HM3mepeHue CKOPOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO ABUKECHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO ABMKEHUSI.

5. HaOnropenue qBUXEHUS Teja MO OKPYKHOCTH.

6. HaOnrogeHne MexaHMYECKHX SBJICHUH, MPOUCXOIAMINX B cucteMe oTcuéra «Tenmexkay
pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KaOUHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHS Tela OT MAcChl TeJla U ACHCTBYIOIIECH HA HETO CUJIBL.

8. Habmronenue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUM TEII.

9. UN3meHeHue Beca Tena NPU YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umitysbca py B3auMOJEHCTBUN TEN.

11. TIpeoOpa3zoBaHusi ZHEPTUU [TPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHHne UMIyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHue uMITyJIbca Mpu abCOMIOTHO YIIPYrOM B3aUMOICHCTBUH.

14. HaGntoneHue peakTUBHOTO JIBUYKEHHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEepPruu mpyu CBOOOJHOM MaJCHUH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUH NPU ABMKEHUU TeJa MO ICHCTBUEM HPYKHUHBI.

Jlabopamopnwie pabomut u onvimel.

1. KoHcTpyumpoBaHMe TpakTa Ul pasroHa WM JajbHEHMIIEr0 pPaBHOMEPHOIO IBMXKECHHUS
HIapUKa WU TEJIEKKH.

2. OmpeneneHue cpelHel CKOPOCTH CKOJIBKEHHS Opycka WM JBIXKEHHUS LIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHne ycKOpeHHMs Tejla IPU PABHOYCKOPEHHOM J[IBUKEHUM II0 HAKJIOHHOM
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBIKEHHU 0e3
Ha4aJIbHOU CKOPOCTH.

10



5. TlpoBepka rumoTessl: €clid MPU PaBHOYCKOPEHHOM JIBIYKEHUU 0€3 Ha4aTbHOW CKOPOCTH
IYTH OTHOCATCS Kak psJ HEYETHBIX YKCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH BpPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBXKEHUS OT CHJIbI HOPMAaJbHOTO
JaBJICHUSI.

7. Ompenenenue K03QGUIMEHTA TPSHHUS CKOJIBKCHHUS.

8. Omnpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenne pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHHUH Tella  II0
TOPU30HTAIBHON IIOBEPXHOCTH.

10. OnpeneneHne pabOTHl CHIIBI YIOPYTOCTH MPH TMOIBEME Tpy3a C HCIOJIb30BaAHUEM
HETIOIBUYKHOTO U TIOJIBPKHOTO OJIOKOB.

11. U3ydeHue 3aKk0Ha COXPAHEHUS SHEPTUH.

Pasznen 9. Mexanuveckue KoJjieOaHus U BOJIHBI.

KonebarenbHoe amwkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAaHWMN: MEpUOJ, YacTOTa,
aMIMTyna. MaremaTudeckuid M IPYKUHHBIM MasTHUKMU. [IpeBpamieHue 5sHeprum mpu
K0JIe0aTEIHLHOM IBIKEHNH.

3aryxatomue KoJsiebaHusi. BeiHyxkneHHbie konebanus. Pezonanc. MexaHWdecKre BOJTHBL
CaolicTBa MeXaHMYECKUX BOJIH. [Ipoa0JibHBIE U MTONIEpEYHbIE BOJIHBIL. J[JIMHA BOJTHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

Ha6nronenune konebanuii T Mo 1eWCTBUEM CHITBI TSHKECTH M CHITBI YIIPYT'OCTH.
Ha6nronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUH U pe30HaHcA.

Pacrnipoctpanenuie mpoJOabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI PE30HaHC.

Jlabopamopnuwie pabomel u onvimel.

1. OmpezneneHue 4acTOTHI U NEPHOJa KOJIeOaHUI MaTeMaTHUYEeCKOTO MasiTHUKA.

o ukwnNeE

2. OmpeneneHue 4acTOThl M EPHUOIA KOJICOAHUH NPYKMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH IepuoJa KoJeOaHUIl MOJBEIIEHHOIO K HUTU Ipy3a OT
JUIUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Iepuoja KojeOaHWM HpPYKUHHOIO MasTHHUKAa OT MaccChl
rpysa.

5. IIpoBepka He3aBUCUMOCTH Iepuoa KojaeOaHH Ipy3a, MOIBEIIEHHOIO K HUTH, OT MacChl
rpysa.

6. OIBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb IeproJia KojaeOaHUi NpyKUHHOIO MasTHUKA
OT Macchl Irpy3a 1 )KECTKOCTHU MPYKUHBI.

7. W3mepeHue yCKOpEHUs: CBOOOJHOTO MaCHHUS.

Pa3nes 10. DneKTpOMarHuTHOE 10JI€ M JICKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHUTHOE NOJIE. DIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana >7€KTPOMarHUTHBIX BOJIH. MCIOJIB30BAaHUE 3JIEKTPOMArHUTHBIX BOJIH IJII COTOBOM
CBSI3H.

OnexTpoMarHuTHas nmpupoja ceera. CkopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
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1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopusvie pabomot u onvimul.
1. W3yueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIIBIO MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbIe SIBJIEHUS.
JlyueBass mopens cBera. Mcrounuku cBera. lIpsMonMHENHHOE pacnpoCTpaHEHUE CBETA.
3armenust Connna u Jlynsl. Otpaxkenue cseta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpesomiieHusl cBeTa. lloHOe BHyTpeHHEE OTpa)K€HHE CBETa.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXKEHHsI B ONTHYECKUX CBETOBOJAX.
JIunza. Xox umyweir B nmH3e. OmnrHueckas cucrema (oroammapara, MHKpPOCKONa |
Teneckomna. ['1a3 kak onTudeckas cucreMa. baM3opykocTs U 1aJbHO30PKOCTb.
Pasznoxxenne 6enoro ceera B cektp. OnbiTel HptoToHa. ClioskeHHEe CHEKTPaIbHBIX 1IBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimonuHeNHOE pacpoCTpaHEHHUE CBETA.
OtpaxeHue cBera.
[Tonyyenue n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuuecKkuii CBETOBOJI.
Xon tydeii B coOuparomei JTnH3e.
XoJ my4der B pacCEUBAIOIIEH JIMH3E.

N WN R

[Tonydyenue n300paskeHUI C TOMOIIIBIO JTHH3.
. IIpunnumn neiictBus Goroarnmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Momenb riaza.

11. Pa3znoxxeHue Oeoro CBeTa B CIIEKT).

12. Tlony4yeHue 6enoro cBeTa MpH CIOKEHUU CBETAa Pa3HbIX 1[BETOB.

Jlabopamopnwie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHUs CBETOBOIO JIy4ya OT YIJIA MaJICHUS.

2. V3yueHue XapakTepUCTUK U300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHUMOCTH YIUIa IIPEJIOMIIEHHs CBETOBOTO JIyda OT yrja IaJIeHUs Ha
TPAHUILIE «BO3LYX—CTEKIIO».

4. Tlomyuenue n300pakeHUH C TOMOIIBIO COOUPAIOIICH JIMH3BI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CUITbI COOMPAIOIIEH JTHH3BL

6. OMBITHI 110 PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpITHl MO BOCHPUATHIO I[BETA NPEIMETOB MpPHU UX HAONIOJEHUU 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3zpen 12. KpantoBble ABJICHUA.

OmnswiTel Pesepdopna u mmanerapnas monenb atoma. Mogens aroma bopa. Mcnyckanue u
MorJIonieHne cBera aToMoM. KBaHThl. JInHeHyaThie CIIEKTPHI.

PannoaktuBHOCTE. Ajbda-, Oera- u ramma-m3nydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas mopnens aromuoro sjapa. M3oromel. PammoaktuBHble mnpeBpamieHus. llepuon
nojypacnajaa aTOMHBIX sIIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAIOBOTO MU MAcCCOBOTO YHCEN. DHEPIUsl CBS3U
aToMHBIX sjep. CBsizb Macchl M 3Hepruu. Peakiuu cuHTe3a U AeneHus saep. McrouHuku
sHepruu CoJiHIA U 3BE3NL.
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Snepnas sHepreTuka. JledcTBUs paguOaKTUBHBIX U3JyYEHUN HA KUBbIE OPraHU3MBI.
Jemoncmpayuu.

CrexTpbl U3JIy4eHUs U TOTJIOLIECHUS.

CriexTpbl pa3IuyHbIX Ta30B.

CrexTp BoAOpoO/Ia.

Ha6nronenue tpexoB B kamepe Buibcona.

Pabota cuéTunka HOHH3UPYIOMINX U3TYyUCHHH.

o Uk wnNpeE

Peructpanus n3nydeHus NpupoHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U IMHEHUYATBIX CIIEKTPOB U3ITY4EHUS.

2. HccnenoBaHue TPEKOB: W3MEPEHHME SHEPrUM YACTUIBl O TOPMO3HOMY IyTH (IO
¢doTorpadusm).

3. H3MmepeHue painoakTUBHOTO (OHA.

IToBTOpHUTEILHO-00001IAKOIIIUI MOIYIb.

[ToBTOpHUTENBHO--0000MIAOIIHMI MOAYIIb IPEIHA3HAYCH JJII CUCTEMATU3AIMKN U 0000IICHUS
MIPEIMETHOTO COJIEp>KaHUSI U OMbITAa AESITEIbHOCTH, NMPHOOPETEHHOTO NPU HU3YYEHHUU BCETO
Kypca (pu3HMKH, a TaKKe JJIs MOJATOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY MO (pU3HKe
U1 00y4JaroIInXCcsl, BBIOPABIINX 3TOT y4EOHBIN IPEMET.

[Ipu M3ydeHUn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIbI AEATEIbHOCTH,
Ha OCHOBE KOTOpPBIX OOECEeYMBAETCS JOCTIKEHUE MPEIMETHBIX M MeETanpeIMETHBIX
IUTAHUPYEMBIX PE3yJIbTaTOB OOydeHUs, (QOpPMUpPYETCS €eCTECTBEHHOHAayyHash TI'PaMOTHOCTH!
OCBOCHHME HAy4yHbIX METOJIOB HCCIEIOBaHMS SBICHUA IPHUPOJBl W TEXHUKH, OBJIAJICHUE
YMEHUSAMU OOBSICHATD (PU3NYECKUE SBICHUS, IPUMEHSIS TIOTy4YEHHbIE 3HAHMsI, pelaTh 3a/1a4H, B
TOM YHCJIE KAaUE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMOMATBHO JNEATEIBHOCTHBIM XapakTep AaHHOTO pasjesia peaausyercs 3a C4€T TOoro,
4TO 00y4arolrecs BhIIOIHAIOT 3aJaHNs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE IOJIyYEHHbIX 3HaHUH paclio3HaBaTh U HAYYHO OOBICHAThH (PU3NUYECKUE SBICHUS B
OKpY>Karollel Npupojie U MOBCEAHEBHON )XU3HHU;

UCIOJb30BaTh HAay4YHbIE METO/bl MCCIEJOBAaHUS (PU3NYECKUX SIBICHUH, B TOM 4YMCIE UL
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHblE OCHOBBI Hanbojiee BaXKHbIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOIMH,
Harnpumep, MPaKTUYECKOr0 HMCIOJIb30BaHMs PAa3IMUHBIX HCTOYHMKOB 3HEPrUM Ha OCHOBE 3aKOHA
IIPEBpAILEHNS U COXPAHEHHUsI BCEX U3BECTHBIX BUIOB SHEPTUHU.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne GU3MKA HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus HAMPaBJICHO HA TOCTH)KEHUE
JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMCTHBIX O6pa3OBaTCJII)HI)IX PE3YJIbTATOB.

B pesynprare wusyueHuss (GU3MKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHHs Yy
oOyyaromerocst OyayT cOpMHPOBAHBI CIIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

¢ 1) naTPUOTHYECKOT0 BOCTIMTAHUS:

® — [IPOSIBJICHNE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON QU3nuecKon
HAyKU,

® — [IEHHOCTHOE OTHOIIEHHUE K TIOCTHKEHUSM POCCUMCKUX YUEHBIX--(U3UKOB;

e 2) rpa’KIaHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

® — 'OTOBHOCTb K AaKTUBHOMY Y4YaCTHIO B 06CY)KI[€HI/II/I 06HICCTBGHHO 3HAYNUMBIX U 3 THUUYCCKUX
po0sieM, CBA3aHHBIX C PAKTUUYECKUM IPUMEHEHNEM JOCTHKEHUN (DU3HKY;

® — OCO3HAHUC BAXKHOCTU MOPAJIbHO--3THYCCKUX NPUHIUIIOB B JCATCIbHOCTHU y'-IéHOFO;

¢ 3) 3¢TETUYECKOT0 BOCTIMTAHUA:

® — BOCHPHUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO MOCTPOECHHUS,
CTpOroCcTtu, TOYHOCTH, JIJAKOHUYHOCTH,

® 4) IEHHOCTH HAYYHOI'0 O3HAHMS:

® — OCO3HaHHUE LEHHOCTU (PU3UUYECKON HAayKU KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYphI;

® — pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIE0BATENIbCKOM IEATEIbHOCTH;

¢ 5) popmMupoBaHuSs KYJbTYPbI 310POBbS U IMOUMOHAIBHOI0 0JIArONOJYyYMS:

® — OCO3HaHUE IEHHOCTU 0e30macHOro odpasza KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTH MpaBuiI 0€30MacHOTO MOBEACHUS HA TPAHCIIOPTE, HA I0POTax, C JIEKTPUUECKUM
Y TEIUIOBBIM 000PY/ZI0BAHHUEM B JJOMAITHUX YCIOBHSIX;

¢ — cOpMUPOBAHHOCTH HaBbIKa pe(IeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMKOKY M TaKOTro
JKe MpaBa y APyroro 4eioBeKa;

e 6) TPY1OBOI'0 BOCIIMTAHUSA:

® — aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKaxX ceMbH, 00pa30BaTeIbHON
OpraHu3aliy, ropoja, Kpasi) TEXHOJOTHYECKONH U COIMAIbHOM HAIMpPaBJICHHOCTH, TPEOYIOIIUX B
TOM 4Hucye U PU3NUECKUX 3HAHUM;

® — UHTEpEC K MPAKTUIECKOMY U3yUYEHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOIL;

¢ 7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:

e — OpUEHTalMsl Ha TIpUMEHEHHEe (PU3UYECKHX 3HAHUM Ul pelleHus 3agad B oO0nactu
OKpYKalollel cpefpl, MIaHUPOBAHUS MOCTYNKOB U OIICHKHM MX BO3MOXKHBIX MOCIEIACTBHM s
OKpY’KaroLlen Cpeibl;

® — 0CO3HaHHE TN00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM U MyTel UX peIIeHHUS,;

e 8) aganTanuM K M3MEHAIOIMMCH YCJIOBUAM COLUAJIBLHONW M IPUPOIHON cpeabl:

e — MOTPeOHOCTh BO B3aMMOJACHCTBHM TIPU BBIOJHEHUU HCCIEIOBAHUA M MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBHITOCTH OMBITY M 3HAHUSIM JIPYTHX;

® — MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

® — MOTPeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM uucjie (HOpPMyIUpPOBATh UIACH,
MOHSATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
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e — 0co3HaHUE Je(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 001acTH (PHU3HKH;

® — [UIAHKPOBAHKUE CBOCTO PA3BUTHS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpPEMJICHHE aHAJIM3UPOBATh M BBIABISATH B3aUMOCBS3M IPUPOJBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJI€ C UCIIOJIb30BaHHEM (DU3NUCCKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBHUU C yd4éTOM BIHMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
rI00aIbHBIX IIOCIIEACTBUMN.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs mporpamMmsbl o GU3HKE Ha YpOBHE OCHOBHOTO 00IIIero 00pa30BaHUs
y oOydaromerocst OyayT chopMupoBaHBl MeTampeaMeTHble Pe3yJbTaThl, BKIIOYAIOIINE
IO3HABATCJIIbHBIC YHUBCPCAJIBHBIC y‘~I€6HI>Ie I[efICTBPIﬂ, KOMMYHUKATUBHBIC YHUBCPCAJIBHBIC
yueOHbIE eMCTBUS, PEryIssTUBHbIE YHUBEPCAIbHbIE YUeOHbIE AEHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS

ba3oBble Jjoruyeckue a1eicTBUsA:

® BEISBIISTh M XapaKTePU30BATh CYIICCTBCHHBIE MIPU3HAKH 00OBEKTOB (SBICHHUI);

® YCTaHABJIMBATh CYMICCTBCHHBIA MPH3HAK KiIacCH(HUKAIIMK, OCHOBAHHS ISl 00OOIICHUS U
CpaBHCHHS,

® BLISIBIISITh 3aKOHOMEPHOCTH W TMPOTUBOPEUHs B paccMaTpuBaeMbIX (akTax, NAaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;

® BBISIBIISITh NPUYMHHO--CJIEICTBEHHBIE CBS3M NpU HM3y4eHHHM (U3UUYECKUX SBIEHUN U
MIPOLIECCOB, JI€TaTh BHIBOJbI C UCIOJIB30BaHUEM JCTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUECHUH,
BBIJIBUTaTh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MUYECKUX BETUYHH;

® CaMOCTOSITEIILHO BBIOMpPATh CIOCOO pemieHus ydeOHo# (u3nyeckoi 3amayu (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB pEIICHUs, BHIOOP HanOojee MOIXOASAIIEro ¢ y4ETOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

® UCII0JIb30BATh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMS,

® [IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (pU3nueckuii
AKCIEPUMEHT, HEOOIbIIIOE HCCTeI0BaHne (PU3UUYECKOTO SIBICHUS;

® OIICHMBATh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OPMAIMIO, TMOJTYYCHHYIO B XOJ€
MCCIIEIOBAHUS W SKCTIEPUMEHTA;

® CaMOCTOSTENBHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yjibTaTaM IMPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

® [IPOTHO3UPOBATh BO3MOXKHOE JaibHeiIee pa3BUTHE (PU3MYECKUX MPOIIECCOB, a TaKKe
BBIJIBUTaTh MPEOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:

® IPUMEHATh pPA3NIUYHBbIE METOJbI, WHCTPYMEHTHI W 3alpochl MpH TOHCke U O0TOOpe
MHGOPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckot 3a1auu;

® AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPHPETHPOBATH HHPOPMAIHIO PA3TUUYHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;
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® CAMOCTOSAITEJIbHO BBIOMPATh ONTHMAJbHYIO (OpMY TMpeacTaBieHuss HHGoOpMauu u
WLUTIOCTPUPOBATH peIlaeMble 337a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOW rpadukoil u
WX KOMOWHAIUSMHU.

KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHble JeiicTBUA:

® B X0JIc 00CY)KJeHUsI Y4eOHOTO MaTepualia, pe3yJabTaToB JabOPaTOPHBIX padOT U MPOCKTOB
3aaBaTh BOIPOCHI IO CYIIECTBY OOCYX/JTaeMOW TEeMbI W BBICKa3bIBaTh WJEH, HAIlCJICHHBIC Ha
peleHue 3a1auu 1 moafep kanue 01aroKenaTelbHOCTH OOIIEHHS,

® COMOCTaBIATh CBOM CYXKICHHS C CYXACHUSMH JIPYTUX yYaCTHUKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

® BHIPA)XKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

® TyOJMYHO MPECTABIATH PE3yIbTATHl BHIMOJIHEHHOTO (PU3NYECKOTO OIBITA (IKCIIEPHIMEHTA,
HCCIe0BaHUs, TIPOEKTA);

® IOHUMAaTh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHUIYaTbHON pabOTHI TpH
pELIeHUH KOHKPETHON (pU3NYeCcKOi nMpoOiIeMsl;

® IpUHUMATh IEIM COBMECTHOW JEATEIBHOCTH, OpPraHW30BHIBATH JCHCTBHS 1O €&
TOCTIDKEHHUIO: PaCIIPEeNIeNIATh POJIM, 00CYXKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOH palOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

® BEHITIOJIHATH CBOIO YacTh pPa0OTHI, JOCTHTas KadeCTBEHHOTO pe3yjibTaTra IO CBOEMY
HaIPaBJICHUIO U KOOPIUHHUPYS CBOU ACHUCTBHS C APYTHMH WICHAMH KOMAHIBI;

® OIICHMBATh KaYeCTBO CBOETO BKJIAZAa B OOIIMH MPOIYKT 1O KPHUTEPUSM, CAMOCTOSITEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPCcaJbHbIE YUeOHbIE 1elCTBHS

Camoopranmszauus:

® BBISIBJIATH MPOOJEMBbI B KU3HCHHBIX M YY4EOHBIX CUTYyallUsX, TPEOYIOIIMX JUIsl pEIICHUS
(hbM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PA3IUYHBIX TOJX0JAX MPHUHATHS pPEIICHUH (MHIWBHUIYaJIbHOE,
MPUHATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUI TPYIIION);

® CaMOCTOSITEJILHO COCTaBJISITh AJITOPUTM pelieHuss (U3UYECKOW 3a7adyd WM  ITUIaHa
ucciaenoBaHus € y4€TOM  HUMEIOIIHUXCS  PECypcoB W COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMeHTHPOBATh MpeAiiaraeMble BapUaHThl PELICHU;

e JieaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIN HHTEJJIEKT:

e JJaBaTh a/ICKBATHYIO OIICHKY CUTYaIlUU U MpeJuiaraTh IiaH e€ N3MEHEHNUS;

® 00BSACHATH NMPUYUHBI JAOCTHKEHHS (HEJIOCTHIKEHHS) pe3ylIbTaTOB JAEATEIbHOCTH, /1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJHEHHUS (PUIUIECKOTO
WCCIIETIOBAHUSI WU TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHBIIHUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEH;

® OLICHMBAaTh COOTBETCTBUE PE3YNbTATa LIEJIA U YCIOBHSIM;

® CTaBUTH ceOS Ha MECTO JPYTOro YeloBEKa B XOJIE CIIOpa WU AUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro;
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® IPU3HABAThH CBOE MPABO HA OMIMOKY MPU PEICHUH (PU3UUECKUX 33]]a4 WIN B YTBEPKACHUAX
Ha Hay4HbIE TEMBI U TAKOE K€ MIPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI

K koHuy o0ydeHus B 7 Kjacce IpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINUXCS YMEHUN:

® HCTIOJIb30BATh MOHATHUS: (PU3UYECKHE U XUMHUUECKUE SBJICHUs, HAOIIOIeHUE, SKCIIEPUMEHT,
MOJIeNb, THIOTE3a, €AMHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTtHble COCTOSHUS
BemiecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE [IBIDKEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, TPSMOJIMHEHHOE), TPAaeKTOpHUs, paBHOJACHCTBYIOMAs CHia, JAedopMamus
(ympyrasi, maacTU4ecKas), HEeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

e paznuyaTh sBiCHUS (AU(dy3usi, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPABHOMEPHOE IBIDKEHUE, MHEPIUS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX
TN C 3aKpeIUIEHHON OChI0 BpAlICHWs, Nepeaada AaBIeHHUsS TBEPIABIMHU TeJIaMH, KUAKOCTIMH U
razamu, aTMoc(epHOE IaBJICHWE, TUIABAHWE TeJl, TPEBPANICHUS MEXaHHYECKOW JHEPTHH) MO
ONHMCAaHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE
(buznyecKoe sIBICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NYECKUX SIBJICHUM B OKPY)KAIOILIEM MHPE, B TOM
yucie (Qu3ndeckue SBICHUS B MPHUPOJE: NMPUMEPHl ABMKEHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOM M HEXUBOM mpupoje, NEHCTBUE CHUIBI TPEHHS B NPUPOJAE M TEXHHUKE, BIMSIHHE
aTMOC(epHOro JaBJICHUs Ha KUBOM OpraHu3M, IUIaBaHUE PhIO, pblyard B TeJie YeOBEKa, MpuU
3TOM TEpPEeBOAUTH MPAKTUYECKYIO0 3a/Jady B Yy4eOHYIO, BBIJENSATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haky) PU3NYECKUX SBIICHUIA;

® ONUCHIBATh M3YYEHHBIE CBOWCTBA TN W (DU3UUYECKUE SIBJICHHS, UCHOJB3YS (U3NUYECKUE
BEITMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTb, CPENHSS CKOPOCTb,
CHJIa YIIPYrOoCTH, CHJIAa TSHDKECTH, BEC Tela, cuja TPeHHs, JaBiieHue (TBEPAOro Teia, >KUIKOCTH,
ra3a), BBITAJIKHBAIOIIAs CUJa, MEXaHU4YecKass padoTa, MOLIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(h(GUIIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KMHETHYECKas M MOTECHLHUAalIbHAs SHEPrus),
IpU OMUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYUH, HX
0003HaYeHHS] U €AUHULIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEUYHHY C IPYTMMH BEJIMYUHAMH, CTPOUTH TpadUKU M3yYECHHBIX 3aBHCHUMOCTEM
(bu3MYECKUX BETNYHH;

® XapaKTepH30BaTh CBOMCTBA Tel, (hpU3MUECKHUE SBICHHUS M MPOILIECCHI, UCIONb3YS MpaBHiia
CJIOEHHsI CUJI (BAOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBuio
paBHOBecHs prruara (6J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEpPIrUH, TpPH OSTOM JlaBaThb CJOBECHYI (OPMYIHMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

® O0BACHATH (PU3NYECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B KOHTEKCTE
CUTYaIil IPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBISATH MPUUMHHO--CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBSACHEHHE M3 1—2 JIOTMYEeCKHUX IIaroB ¢ OMopodl Ha 1-2 HM3y4YEHHBIX CBOHCTBA
(busznuecKux ABICHUH, GU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
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e pemiath pacu€THbBIC 337a9d B 1—2 AelCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIHEC
(du3nuecKkue BEIWYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/a4dl 3alKChIBATh KPATKOE YCIOBHE,
MOJICTABIIATh (PU3MYECKHUE BEIIMYUHBI B (DOPMYIIBI U IPOBOUTH PACUETHI, HAXOAUThH CIIPABOYHBIC
JaHHBIC, HEOOXOJMMBIE [UIsl pEIICHUs 3a7ad, OILECHUBATh PEATUCTHYHOCTh TOTYyICHHOM
(U3HYECKON BEIIMYUHBL;

® pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TP MOMOIIHN (PUINYECKUX METOJIOB, B
ONMCAaHUU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE MPEANOIOKEeHUE (TUIOTE3Y), pa3inyarh U
MHTEPIPETUPOBATH MOJYYEHHBIN Pe3yabTaT, HAXOIUTh OIIMOKU B XOJE OIbITA, JAEJaTh BBHIBOIbI
10 €ro pe3yJbTaraM;

® [IPOBOJIUTH OIIBITHI MO HAOTIOAECHUIO (PU3UUYECKUX SBICHUM WU (PU3HUECKUX CBOWUCTB TEI:
dhopmMyIUpOBaTh TPOBEPSIEMBIE TMPEINOJIOKEHUSL, COOMPATh YCTAHOBKY W3 MPEII0NKEHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OTBITa U POPMYIUPOBATH BHIBOJIBI;

® BBITOJHATH TMPSMBIE M3MEPEHHUS] PACCTOSHUS, BPEMEHHM, MacChl Tena, 00bEMa, CHIIbI U
TEMIEPaTyphbl C UCIOJIH30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3AHUS
MPUOOPOB ¢ YUETOM 3a/IaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPEHUI;

® NIPOBOJIUTH HCCJICIOBAHWE 3aBHCHUMOCTH OJHON (M3MYECKON BETUYMHBI OT JIPYro C
WCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JBHKYIIETOCS Tejia OT
BPEMEHH JBW)KCHHS TeJa, CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tejla, KadecTBa 00paboOTKu
MMOBEPXHOCTEH TEJT W HE3aBHCHUMOCTU CHJIBI TPEHUS OT IUIOIIAA COTMPUKOCHOBEHHUSI TE€J, CHIIBI
YOPYrOCTH OT YAJWHEHUS TPYKHHBI, BBITAJIKABAIOIICH CHJIBI OT 00bEMa MOTPYXKEHHOW YacTH
Tella U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teia, OT TJIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJIO, YCIOBUH IUTABAaHUS TEJ, YCIOBHM PaBHOBECHS pblyara W OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM YUE€OHOTO HCCIEAOBaHUsS, COOMpATh YCTAHOBKY M BBITIOJHATH
W3MEPEeHUs, CIeAysd TMPeNIoKCHHOMY IUIaHy, (UKCUPOBATh Ppe3ylbTaThl IOJYYCHHOU
3aBUCUMOCTH (PU3UYCCKUX BEIMYHUH B BUJIE TPEIOKEHHBIX TaOIUI] U Tpa(UKOB, AETIaTh BHIBOIBI
M0 pe3yibTaTaM UCCIEIOBAHMUS;

® [IPOBOJIUTH KOCBEHHBIC M3MEPEHUS (HU3MUECCKUX BETUYMH (IIJIOTHOCTH BEIIECTBA YKUIKOCTH
U TBEPAOro Teja, CHJIa TPEHHUS CKOJBXCHHMS, JaBJICHUE BO3JyXa, BBITAJKUBAIONIAs CHJIA,
NEHCTBYIOIIAs Ha TIOTPY)KEHHOE B KUIKOCTh TEJ0, KOADMUIIMEHT MOJIE3HOTO AEHCTBUS TPOCTHIX
MEXaHU3MOB), CIICys] TPEII0KEHHOW HHCTPYKIMH: MPH BBINIOJHEHHUH H3MEpPEHUN COOMpPaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBI;

e cOONMIOAATh TpaBWIa TEXHUKH  OCE30MAaCHOCTH TpH  paboTe ¢  JIabopaTOpHBIM
obopynoBaHueMm;

¢ yKa3bIBaTh NPUHLMIIBI IEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOINECs COCY/Ibl, OapOMETp, pblyar, MOJABUKHBIM M HEMOJIBMKHBIN OJIOK,
HaAKJIOHHAS MJIOCKOCTb;

® XapaKTepH30BaTh MPUHIIMIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB C
omopoi Ha UX omnucaHus (B TOM 4YHCIE: TMOIIIUIHUKHA, YCTPOWCTBO BOJOMPOBOJA,
TUIPaBIMYECKUN TIpecc, MaHOMETpP, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMETp), MCIHOIb3YsS
3HaHMS O CBOMCTBax (U3MUYECKUX SBJICHUM U HEoOXoAWMble (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

® IPUBOJUTH TpUMEpPHl (HAXOAWTh HH(DOpPMALIMIO O TpHUMepax) MPAKTHIECKOTO
WCIO0JIb30BaHUsl (PU3NYECKUX 3HAHUU B TIOBCETHEBHOW >KHM3HU JUIs oOecrieueHus: 0€30MacHOCTH
npu oOpaiieHuu ¢ OpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMHU, COXpPAaHEHUS 370pPOBbS U
COOIOICHUS HOPM DKOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIeH cpejie;
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® OCYIIECTBIISATH OTOOP UCTOYHUKOB HHpOpManuu B IHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUW W TYTEM CPaBHEHMS Pa3IUYHBIX
WMCTOYHUKOB BBIICIATh MH(OPMAIIHIO, KOTOpas SIBJISICTCS MPOTUBOPECUMBONW WIM MOXKET OBITH
HEJIOCTOBEPHOI;

® HCIIOJIb30BAaTh IPU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISAPHYIO JHUTEPATYPY
(U3HYECKOTO COJIEp)KaHUs, CIPABOYHBIC MaTEpHallbl, pecypchl ceth VIHTepHeT, BiIalETh
npuéMaMu KOHCIICKTHPOBAHHS TEKCTa, MpeoOpazoBaHus HH(POpPMAIMKU W3 OJHOW 3HAKOBOW
CUCTEMBI B APYTYIO;

® Cco37aBaTh COOCTBEHHBIC KpAaTKHE MUCHhMEHHBIC W YCTHBIE COOOIICHHS HA OCHOBE 2-—3
HMCTOYHUKOB MH(pOpManK (HU3HUECKOTO COJACPNKAHUS, B TOM YHCIIE MyOJUYHO JENaTh KPaTKHUe
COOOIIEeHUsI O pe3yJbTarax MPOEKTOB WM YYEOHBIX MCCIEIOBAHUM, MPH 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHATUWHBINA ammapar Kypca (PU3WKH, COMPOBOXKIATH BHICTYILJICHUE
MpEe3EHTaLKEN;

® [IPX BBITIOJHEHUH YYEOHBIX MPOEKTOB W MCCIEIOBAHUN paclpeAesiaTh OOS3aHHOCTH B
rpynmne B COOTBETCTBHHM C IIOCTaBIICHHBIMU 3aJladaMU, CJEIUTh 3a BBIMOJHEHUEM IIJIaHa
NEHCTBUM, aleKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JIEATEIHLHOCTH TPYIIBI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aMOJICUCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIITHX.

K koHny o0yuenus B 8 Kiacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHHI:

® HCIIOJIb30BAaTh TOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBIKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSA BEIleCTBA, KPUCTAJUIMYECKUE U aMOP(HbIE TeNa, HaChIIEHHBIN
Y HEHACBIIIEHHBIA Map, BIAXKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOI
JIBUTATEb, DJIEMEHTAPHBIN D3JIEKTPUUYECKUN 3apsii, 3JIEKTPUYECKOE TI0Jie, MPOBOJHUKU U
TURJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

® pa3nuuaTh ABJICHUS (TEIUIOBOE pACHIMpEHUE U CXKaThe, TeIionepenaya, TElIoBOe
paBHOBECHE, CMauyMBaHME, KaNWUISPHbIC SBJICHUS, HCIApeHHe, KOHJEHCAllMs, IUIaBJICHUE,
KpucTaymm3anus (OTBepAeBaHUE), KUIEHHE, Teruionepenada (TErIONnpOBOJIHOCTh, KOHBEKIIUS,
U3ITyYeHHUE), DJICKTpU3AIMS TeJ, B3aUMOJICHCTBUE 3apsiioB, JNCHCTBHUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHKE, B3aUMO/JICHICTBUE MAarHUTOB, JHICTBIE MAarHUTHOTO TOJISl HA MPOBOTHUK C
TOKOM, DJIEKTPOMAarHUTHAsE MHAYKIMS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUI B OKPYXKAIOIIEM MUpPE, B TOM
yrcne pU3ndecKue SBICHUS B MIPUPOJC: TOBEPXHOCTHOE HATSKEHUE U KallWJUIAPHBIC SIBJICHUS B
MPHUPOJIe, KPUCTAIIBI B Tpupose, uanyueHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bI,
oOpa3oBaHHE pPOCHI, TyMaHa, WHEs, CHETa, ANEKTPUUECKHE SBJICHHS B aTMOc]epe, AIeKTPUUYECTBO
KUBBIX OPraHW3MOB, MarHUTHOE MoJie¢ 3eMJIH, Apeid MOJI0COB, POJb MAarHUTHOTO MOJS JAJIst
KU3HU Ha 3eMJie, MOJIAPHOE CUSHUE, MPU 3TOM MEPEBOAUTH MPAKTHYECKYIO 33[a4y B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHIA,

® ONUCHIBATh M3YUEHHBIE CBOWCTBA Tel U (DU3HUECKUE SIBICHUS, UCIONB3Yys (U3HUEcKue
BEITUYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIUYECTBO TEIUIOTHI, YAeTbHAs TEIIOEMKOCTD
BEIIECTBA, yJelbHAas TEIMJOTa IUIaBIEHHS, yJelbHas TeIioTa MapooOpa3oBaHUs, YyAeIbHas
TEIJIOTa CrOopaHus TOIUIMBA, KOA(MGUIMEHT TMOJEe3HOr0 JACWCTBHUS TEIUIOBOM MAaIIHMHBI,
OTHOCHUTENIbHAS BJIAXXHOCTh BO3/lyXa, DJEKTPUUYECKUNM 3apsll, CHUJIa TOKA, DJIIEKTPUUECKOE
HampspKeHHUe, COMPOTUBIICHHE IPOBOJHUKA, YAEIbHOE COMPOTUBIICHHE BelIeCTBa, paboTa H
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPHU OMHMCAHUU TPAaBUIBLHO TPAKTOBATh (DU3MUECKUN CMBICT
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UCIOJIb3yEMbIX BEJIHMUMH, 0003HAUCHHS U €IUHHIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (GopMyIbl,
CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH Trpaduku
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIMUNH;

® XapaKTepH30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOIECCHI, UCIOIb3ysl OCHOBHBIE
MIOJIOKEHHSI MOJIEKYJISIPHO--KHHETHIECKOW TEOPUH CTPOCHHS BEUIECTBA, IIPUHIIUII CYNEPIIO3UIIN
noJsiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma Juisl ydacTKa LIeTH,
3akoH JDxoyns—JleHna, 3akOH COXpaHEHHS OSHEPruH, IIPU OTOM JaBaTh CIOBECHYIO
(GbopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

® O0BSCHATH (PU3UYECKUE MPOIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIICIICTBEHHBIE CBSI3H, CTPOUTH
oO0bsicHeHHe U3 1—2 JOTMYEeCKUX IIaroB ¢ OMOpod Ha -2 M3ydeHHBIX CBOICTBA (PU3NYECKUX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemath pacyE€THBIC 3aauu B 2—3 ACHCTBUS, UCTIOJB3Ys 3aKOHBI M (JOPMYJIBI, CBSI3BIBAIOIIINE
¢u3nveckue BETMYMHBI: Ha OCHOBE aHAJHM3a YCIOBHS 3aJaudl 3allMChIBaTh KPATKOE YCIOBHE,
BBISIBJIATE HENOCTATOK JAHHBIX JUIS pEIIeHUs 3a/Jaud, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
HEOOXOMMBIE U €€ pelIeHHs, MPOBOJUTH PAcu€Thl W CPAaBHHUBATH TOJYYEHHOE 3HAYCHHE
(bU3NIeCKOi BETUYNHBI C HU3BECTHBIMU JIaHHBIMU;

® pacmo3HaBaTh MPOOIEMBI, KOTOPbIE MOYKHO PEIIUThH MPH MOMOIIN (PU3MYECKUX METOJIOB,
UCTIOJNb3Yysl OIMUCAHWE WCCIEJOBAHMUs, BBIJICIATh IMPOBEPSIEMOE MPEINOIOKEHHE, OIEHUBATDH
MPAaBHILHOCTH MOPSIIKA MPOBECHUS UCCIIEIOBAHMS, I€TaTh BBIBOIBI;

® IIPOBOJIUTH ONBITHI [0 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOICTB Tell
(KanWJUIApHBIE SIBJICHMSI, 3aBUCHUMOCTb [JaBJIEHHsS BO3JyXa OT €ro o0béMa, TeMIeparypsl,
CKOPOCTH IIpollecca OCTBIBAaHMS W HarpeBaHusi IpPU HU3IYYEHUM OT LBETa M3IIydaromei
(mornomiaronieil) MOBEPXHOCTHU, CKOPOCTb HUCIAPEHUs BOJAbI OT TEMIIEPATYPbl KHUJIKOCTH U
IUIOIIAAN €€ TOBEPXHOCTH, 3JIEKTPU3aLMs Tl U B3aUMOJACHCTBHE SJIEKTPUYECKUX 3aps]IOB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB, BHU3YyalM3alls MAarHUTHBIX IOJIEH TMOCTOSHHBIX
MarHuToOB, JEHUCTBHSI MAarHUTHOIO IOJI1 Ha IPOBOJHHUK C TOKOM, CBOWCTBA JIEKTPOMArHuTa,
CBOMCTBA  DJEKTPOJABMrareiss  IOCTOSHHOIO  Toka):  (OpMYIHMpPOBAaTH  IPOBEpsSEMBbIE
IPEINOJIOKEHNs, cOOUPATh YCTAHOBKY M3 IPEUIOKEHHOTO0 OO0OpYyIOBaHUS, OMMCHIBATh XOJ
OMbITa U POPMYIUPOBATH BHIBOJIBI;

® BBINOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIbHON BIQKHOCTH BO3/yXa, CHUJIbI
TOKa, HANpsDKEHUs C UCMOJb30BAHHMEM AaHAJOIOBBIX MPUOOPOB M JATUYUKOB (PU3MYECKUX
BEJIMYUH, CPABHUBATh PE3y/IbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOIIOTHON MOTIPEIIHOCTH;

® IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DPM3MYECKON BEJIMYMHBI OT JAPYroil c
UCIOJb30BAHUEM MPSAMBIX H3MEPEHUH (3aBHCHMOCTb COINPOTHUBIIEHUS IPOBOJAHHUKA OT €ro
JUIMHBI, TUIOINAAN MOIEPEYHOro CEYEHMs M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA,
CHJIBl TOKAa, HWAYLIEro 4Yepe3 IpPOBOJHUK, OT HANpsOKEHHWs Ha IPOBOJHUKE, HCCIEIO0BaHME
MOCIIEI0BATEIBHOTO M NMapauIeIbHOTO COEANHEHHUH TPOBOIHUKOB): UIAHUPOBAThH UCCIIEI0OBAHMUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUS, CIEAys MPEUI0KEHHOMY IUIaHy, (MKCHPOBATh
pe3yibTaThl MOJTYYEHHOHW 3aBHCHMOCTHM B BHJE TaONUI W TpadUKOB, JeNaTh BBIBOJBI IO
pe3yibTaTaM HCCIeIOBaHUS;

® IPOBOJIUTh KOCBEHHbIE M3MepeHHsl (U3MUecKHX BeNUYMH (yAelabHas TeII0EMKOCTh
BEIIECTBA, CONPOTHBJIEHHE IPOBOJHMKA, padOTa M MOIIHOCTh 3JIEKTPHUUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs, COOMpaTh HKCIEPHUMEHTAIbHYIO YCTaHOBKY, CIEAYS IpEI0KEHHOM
WHCTPYKIIMHU, ¥ BBIYUCIIATH 3HAUEHUE BEJTMYUHBI;
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e coOmoaTh NpaBUJa TEXHUKH 0€30MacHOCTH MpH  pabore ¢  J1abopaTOpHBIM
obopynoBaHueMm;

® XapaKTepU30BaTh MPUHIHUIIBI ICHCTBHUS U3Yy4EHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpO Ha MX OMUCAHH (B TOM 4YHCJE: CHCTEMa OTOIUICHHS JIOMOB, THI'POMETp, IMapoBas
TypOWHa, aMIepMeTp, BOJIBTMETP, CUETUMK DICKTPUUYECKON DHEPTUH, SIIEKTPOOCBETUTEIHHBIE
npuOOpBI, HArpeBaTeNbHBIC JIEKTPONPHOOPHI (TPUMEPHI), DIEKTPUUYECKUE MPEIOXPAHUTEIH,
AIIEKTPOMATHUT, DJIEKTPOJBUTATEIb IOCTOSHHOTO TOKAa), HWCIOJNB3ysd 3HAHUS O CBOMCTBAX
(bu3nvecKuX SIBICHUA U HEOOXO0MMbIE (PH3HUUECKUE 3aKOHOMEPHOCTH;

® Pacmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U M3MEPHUTEIbHBIE MPHOOPHI IO CXeMaM
U CXEMaTHYHBIM DPHCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, ICHXPOMETpP, THIPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, AJIEKTPOCKOII, PEOCTAT), COCTABISATH CXEMBI AJIEKTPHUECKUX
Hernei ¢ MoCie0BaTeIbHBIM M MApalIeIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jiinyasi yCJIOBHBIC
0003HAYECHHSI HIIEMEHTOB MIIEKTPUIECKUX LIETIEH;

® [IPUBOJUTh HpUMEphl (HAXOAWTh HH(OpPMALMIO O MpHUMeEpax) MPaKTHYECKOrO
WCTIOJIb30BaHUs (PU3MUYECKUX 3HAHWHU B TMOBCETHEBHOW XHU3HH s oOecrieueHnss 0€30macHOCTH
npu oOpameHnn ¢ TpuOOpaMH W TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 3IOPOBBS H
COOITFOJICHHSI HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Cpeie;

® OCYIIECTBIISITh TIOMCK MH(POPMAIMU (PHU3UIECKOTO conepkanus B MHTepHeTe, Ha OCHOBE
UMEIOINUXCS 3HAaHUH ©W TyTEM CpaBHEHHUS JIOTIOJHHUTEIBHBIX HWCTOYHUKOB  BBIICTSATH
WHPOPMAIIHIO, KOTOPAS SBISIETCS IIPOTHBOPEYUBON MITH MOXKET OBITH HEJIOCTOBEPHOM;

® JICIIOJIb30BaTh TP BBINOJIHEHUM Y4YCOHBIX 33/JaHWH HAYYHO--TIOMYISPHYIO JINTEpaTypy
(du3MUeCKOTO CoJepKaHUs, CIIPaBOYHBIC MaTepHanbl, pecypchl cetn MHTepHeT, BiageTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3soBaHMs WHGOPMAIMM M3 OIHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

® cO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W KpaTKWE YCTHBIE COOOIICHHsS, 00001mas
MHQOPMAIMIO U3 HECKOJBKHX MCTOYHHKOB (PM3MUYECKOTO COAEPKAHHUS, B TOM YHUCIE ITyOINYHO
NPEACTAaBIATh PE3YJIbTaThl MPOCKTHOW WM HCCIENOBAaTEIbCKON NEATENBHOCTH, IPH 3TOM
IPaMOTHO HCIOJIb30BaTh HW3y4YEHHBIN MOHATUHHBIA ammapaT Kypca (U3HKH, COMPOBOXKAATH
BBICTYIUICHHE TIPE3CHTAINEH;

® IpM  BBINIOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIECIOBAHUH (PU3MYECKUX IPOIECCOB
pacnpenenaTs 003aHHOCTH B TPYIIE B COOTBETCTBUY C MOCTABICHHBIMH 33/1a4aMU, CICIUThH 3a
BBINOJTHEHUEM IIJIaHA JIGWCTBHH W KOPPEKTUPOBATH €ro, aJeKBaTHO OICHHWBATh COOCTBEHHBIN
BKJIaJl B JEATEILHOCTh TI'PYIIIbI, BHICTPAHBAaTh KOMMYHHKAaTHBHOE B3aHMOJCHCTBUE, MPOSIBIISSL
TOTOBHOCTH pa3pemaTrs KOH(IUKTHL

K xoHmy oOyuenus B 9 KJiacce NpeIMETHBIE Pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxartb C(QOPMHUPOBAHHOCTh Y 0OYUAIOIIUXCS YMEHUH:

® JICIIOJIb30BAaTh  IOHATHS: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa, TPACKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOI'o ABIDKEHMs, Aedopmarus (ympyras, IIacTHUecKas), TpeHue,
LIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U MEperpy3ku, LEHTP THKECTH, abCOJIIOTHO
TBEPJI0€ TEJIO, LIEHTP THKECTH TBEPJOTO Tejla, pAaBHOBECHE, MEXaHMUYECKHE KOJIEOAHUSI U BOJIHBI,
3BYK, MH(pa3ByK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U AaJIbHO30PKOCTb, CIIEKTPHI MCIYCKAHUS U MOTJIOIIEHUs, aabda-, 6eTta- u
ramMMa-u3JIydeHUsl, U30TOIbI, sIepHAst PHEPTeTHKA,

® pa3nuyaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEpPHOE MPSMOJIMHEHHOE JBWXEHHUE,
PaBHOYCKOpPEHHOE TPSMOJMHEHHOE [BHXKEHHE, CBOOOJHOE TMaJeHHe TeJ, pPaBHOMEpPHOE
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JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJCHCTBHE TeJl, PEAaKTUBHOE [BIKEHHE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHY)KJICHHbIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JBWKEHHE,
OTpaXXCHHE 3BYKA, IPSAMOJIMHEHHOE pPACIpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHUE CBETA,
MOJIHOE€ BHYTPEHHEE OTpPaKEHUE CBETA, PAa3lIoKEHHE Oeloro cBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIBHBIX I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPa/JMOAKTUBHOCTb, BO3HHUKHOBEHUE
JIMHENYaToro CreKTpa U3JydeHHsl) 10 ONMCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JJTaHHOE (PU3NYECKOE SBIICHUE;

® Pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOLIEM MHUpPE (B TOM
yrcae (QU3MUECKUe SIBICHUS B MPUPOJE: NMPHIMBBI U OTIHUBHI, ABWKEHHE TutaHeT CoiHeuHOU
CHUCTEMBI, PEaKTHMBHOE JBWXEHUE >KMBBIX OPraHU3MOB, BOCIIPHUSTHE 3BYKOB IKHWBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3X0, I[IBETa TeJl, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOTrMYECKOe JEeHCTBHE BUAMMOIO, YIbTPa(UOJIETOBOTO U PEHTIE€HOBCKOIO
U3JIy4YeHUH, €CTECTBEHHBbIM paJAMOaKTUBHBI (OH, KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE
U3JIydYeHUE MPHUPOJHBIX MUHEPAJOB, ACWCTBUE pAAMOAKTUBHBIX H3IYyYEHMH Ha OpraHu3M
YeJI0BEKa), MPH 3TOM MEPEBOIUTH NMPAKTUUECKYIO 3a/1ady B y4eOHYI0, BBIJICNATH CYLIECTBEHHbIE
CBOMCTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

® ONMCHIBATh M3YYEHHBIE CBOWCTBA Tell U (U3UYECKHE SIBICHUS, UCIOJIBb3Yys (U3HUEcKue
BEJIMYMHBI (CPEeIHSS U MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBKEHUH, YCKOPEHHE,
nepeMeleHue, IMyThb, YIJoBas CKOPOCTb, CHUJIa TpPEHUs, CHJIa YIPYrocTH, CHJIA TSXKECTH,
YCKOpeHHEe CBOOOJHOTO MaJEHHUs, BEC Tesla, UMIYJIbC Tela, UMIYIbC CHIIBI, MEXaHHYecKas
paboTa ¥ MOUIIHOCTh, MOTEHIMAIbHAS SHEPrusl Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMATIbHAS SHEPrusl CXKATOW MPYXKUHBI, KUHETHYECKash SHEPrus, IMOJHAs MeXaHWdyecKas
SHeprusi, Mepuoj M YactoTa KojeOaHu#, IJIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, MOKa3aTellb MPEIOMJICHHUS Cpelibl), NMpU ONKUCAHUU TPABUIBHO TPAKTOBATH
(bu3MYeCKUil CMBICI UCTIOJBb3YEMBIX BETUYHMH, 0003HAYEHUS U €IUHULBI (PU3MUECKUX BEIUYUH,
HaxXoaUTh (hOPMYJIbI, CBSA3BIBAIOIINE NAaHHYIO (GU3NYECKYIO BEIUYHHY C JPYrUMHU BETUYHMHAMH,
CTPOUTH rpaUKu U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

® XapaKTepH30BaTh CBOMCTBA Tel, (U3WYECKHE SIBJICHUS U IPOLIECCHI, HCIOIb3yd 3aKOH
COXPAaHEHHUS SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLMUI CYNEPHO3UIUH CHJI, TPUHLIUI
OoTHOCUTeNbHOCTH ['anuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsS UMIYJIbCAa, 3aKOHBI
OTpaXKeHMsI U TMPEIIOMIICHHUS CBETa, 3aKOHBI COXpPAaHEHHs 3apsJ0BOTO M MAacCOBOTO 4YMCEN MpU
SJIEPHBIX PEAKLUAX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3aMHUCHIBATH €r0
MaTeMaTH4eCKOe BBIPAKECHUE;

® 00BACHATH (PU3UYECKUE MPOILIECCHl U CBOICTBA T€J, B TOM YHCIIE M B KOHTEKCTE CUTyallUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUMHHO--CIEACTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHHEe U3 2—3 JIOTMYECKUX IIAroB ¢ OMOpPOW Ha 2—3 U3Yy4EHHBIX CBOMCTBA (PUIUUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacuéTHbIC 3a/aud (OMUPAOIIUECS Ha CHCTeMY M3 2—3 ypaBHEHUH), HCIONb3Ys
3aKOHBI M ()OPMYJIBI, CBA3BIBAIOIINE (PM3HUECKHE BETMUYHUHBI: HA OCHOBE aHAlIM3a yCIOBUS 3a7aun
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HENOCTAIONINE WM M30BITOYHBIC JaHHBIE, BHIOMPATH
3aKOHBI U (OPMyINbI, HEOOXOAWMBIE JUIS peIIeHUs, MPOBOIUTH pPacdéThl M OILIEHUBATH
PEATUCTUYHOCT TIOMYYSHHOTO 3HaUeHUST GU3NYECKON BETUYHHBI;

® pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3MUYECKHX METOJIOB,
UCIOJIb3YSl OIMCAHUE HCCIIENOBAHUSA, BBIACIATH IPOBEPAEMOE IPEAINOJIOKEHHUE, OLICHUBAThH
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MPABWIBHOCTh TOPSAKA TMPOBEACHHUS HCCICIOBAaHMS, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIOICHUH U OIBITOB;

® [IPOBOJINTH OMBITHI IO HAOIIOACHUIO (PU3UYCCKUX SIBICHUN WM (PU3UICCKHX CBOWCTB Tl
(u3yyenue BTOporo 3akoHa HplOTOHa, 3aKOHA COXpaHEHUs SHEPrUH, 3aBUCUMOCTb IEPHUOAA
KoJIeOaHU IPY’)KMHHOTO MasTHUKA OT MACChI TPy3a M KECTKOCTH MPYXUHBI H HE3aBUCHMOCTD OT
AMILTUTY/IbI MaJIbIX KOJIEOAHUHU, MPSMOJIMHEIHOE PAaCPOCTPAHCHUE CBETA, PA3JIOKEHHE OEJIOTo
CBETa B CIEKTP, M3YUYCHUE CBOMCTB M300paKeHHS B IJIOCKOM 3€pKajie U CBOWMCTB M300paKECHHS
npeaMeTa B COOMPAIOIICH JTHMH3Ee, HAOIIOACHUE CIUIONTHBIX U JIMHEWYATHIX CIIEKTPOB U3TyYCHUs):
CaMOCTOSITEIIEHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO HaObOpa 000pyIOBaHUs, ONMCHIBATH XO]T
OTIBITA M €T0 PE3yJIbTATHI, POPMYITHPOBATEH BHIBOIBI,

® IIPOBOJNTH TIPU HEOOXOJWMOCTH CEPUI0 TIPSIMBIX HM3MEPEHHH, OTpEAeIss CpeaHee
3HAYECHHE M3MEPSEMOI BEIMUMHBI ((POKYCHOE PACCTOSTHHE COOMPAIOIIEH JTUH3bI), 000CHOBHIBATH
BBIOOD crioco0a n3mMepeHust (M3MEPUTEIILHOTO MPUoopa);

® [IPOBOJIUTH HCCJICIOBAHME 3aBHUCUMOCTEH (DU3MUECKHX BEJIMYUH C UCIOJIB30BAHUEM
MPSMBIX M3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHU TPU PaBHOYCKOPCHHOM JIBIDKECHUH 0e3
HAaYaJIbHOW CKOPOCTH, TepHoJa KOJICOaHMH MaTeMaTHYeCKOTO MAasSTHHKA OT JUTUHBI HHTH,
3aBUCHMOCTH YIjla OTpa)KeHHs CBETa OT YIJla MaJeHusl U yria MpejloMJICHHs OT yria MaJeHus):
MJIAHUPOBATh HUCCIIEOBaHUE, CAMOCTOSITEIFHO COOMpaTh YCTAaHOBKY, (PHKCHPOBATH pe3yiIbTaTh
MOJTYYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUIC TAOJIUIl M TPapUKOB, JIeTaTh BEIBOIBI 110
pe3yibTaTaM HcCle0BaHMUs;

® [IPOBOJUTH KOCBEHHBIE N3MEpEHHsI (PU3HUECKUX BEIHUYUH (CPEAHSSI CKOPOCTh U YCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPEHHE CBOOOTHOTO MaJIeHus, )KECTKOCTh NPY>KUHBI,
KO3 (UIIMEHT TpeHUsl CKOJIbKEHHS, MEXaHW4yeckas padoTa W MOIIHOCTh, YacTOTa U TEpPUO]
KoJeOaHUN MaTeMaTH4ecKoro M MPY)KHMHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparomiei
JUH3bI, PAJAMOAKTUBHBIN (OH): IUJIAHUPOBATh H3MEPEHHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJIHATH U3MEPEHUs, Ceys IPEI0KEHHON HHCTPYKIIUH, BEIYUCIISTH 3HaUCHHE
BEJIMYMHBI W aHAJM3UPOBATh IOJIyYEHHBIE pPE3yJbTaThl C Y4YETOM 3aJaHHON MOTPEIIHOCTH
HU3MEPEHMI;

e coOMIOAaTh MpaBWiIa TEXHUKH Oe3omacHocTh 1pu  paboTe ¢ 1a0OpaTOPHBIM
000pyI0BaHUEM;

® pa3MyaTh OCHOBHBIC NMPU3HAKU M3YUYEHHBIX (DU3UUYECKUX MOJENEH: MaTepuaabHasi TOUKa,
abCcoIOTHO TBEPAOE TENO, TOUCYHBIH UCTOYHUK CBETA, Y4, TOHKAS JINH3A, IJIAHETapHasi MOJIETh
aToMa, HyKJIOHHAsi MOJIeJIb AaTOMHOTO S/pa,;

® XapaKTepH30BaTh MPUHIIUIIBI JEHCTBHS N3y4EHHBIX TPHUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMOpOM Ha WX OmHcaHud (B TOM 4YHUCIE: CIHIOMETP, NATUYUKH TMOJIOKEHHUS, PACCTOSIHUA U
YCKOpEHUS, pakera, »5XOJOT, OYKH, Nepuckomn, (GoToammapar, ONTHYECKHE CBETOBOJIbI,
CHEKTPOCKOIM, MO3UMETp, Kamepa BumbcoHa), MCHoONB3ys 3HaHHS O CBOWCTBax (DHU3MUECKUX
SIBIICHUN ¥ HEOOXOAUMBbIE (PU3NYEeCcKre 3aKOHOMEPHOCTH;

® UCII0JIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HM3yYCHHBIX TEXHHUECKHUX YCTPOWCTB,
W3MEpPUTENbHBIX MTPUOOPOB M TEXHOJOTHMUECKHUX TMPOILIECCOB TMPH PEHIeHUHd y4eOHO--
MPAKTUYECKUX 3a7a4, ONTUYECKUE CXEMbI JJIsi TOCTPOCHUS M300paKeHHl B MIOCKOM 3epKajie U
coOuparoleii TuH3e;

® IPUBOJUTh TpUMEpPHl (HAXOAWTh HH(DPOpPMALIMIO O TpHUMepax) MPAKTHIECKOTO
WCIO0JIb30BaHUsl (PU3NYECKUX 3HAHUU B TIOBCETHEBHOW >KHM3HU JyIs oOecrieueHus: 0€30MmacHOCTH
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npu oOpameHnn ¢ TpubopaMu U TEXHUUYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 3IOPOBBS H
COOIIIOJICHHUS HOPM 3KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH cpene;

® OCYWIECTBIISATH MOMCK uWHpoOpManuu  (u3nueckoro coiepkanuss B MHTepHere,
CaMOCTOSATENIBHO (POPMYIHPYS MOUCKOBBIH 3a1poC, HAXOAUTH IIYTH OIPEIEIICHHS T0CTOBEPHOCTH
MIOJIy4€HHOU MH(OpMaLMK1 Ha OCHOBE UMEIOIIMXCS 3HAHUI U TOTIOJIHUTEIbHBIX HCTOUHUKOB;

® ICII0JIb30BAaTh INPU BBIIOJHEHUU YYEOHBIX 3a/JaHUN HAy4HO--TIONMYJSPHYIO JHUTEpaTypy
(U3NYECKOTO COACpIKAaHUS, CIPAaBOYHBIC MaTepHaibl, pecypchl cetn VHTepHeT, BiajeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3soBaHus WHGPOPMALMU M3 OJHOW 3HAKOBOU
CUCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE MH(OpPMAIMH U3
HECKOJIbKUX HCTOYHHKOB (DPU3MUECKOTr0o COJepk aHMs, MyOJINYHO MpPEICTaBIsATh PE3YyIbTaThbl
IIPOEKTHOM MWJIM HCCIIEOBATEIbCKON JIEATEIBHOCTH, IIPH O3TOM TPaMOTHO HCIIOJIb30BAThH
M3YYEHHBIN MOHATUIHBIN anmapar u3yd4aeMoro pasjena (U3UKH U CONPOBOXKAATh BHICTYIJIEHUE
MPE3CHTAINEN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
(uu¢pposrIe)
Ne ni/m MEHOBAHME Pa3A€JI0B U TEM IIPOTrpaMMbI KOHTpOJIbHI)Ie HpaKaneCK
Bcero odpa3oBaTejibHbIE
padoThI ue padoTsbl
pecypchl
Paszpnen 1. @usuka u e€ poJib B NIO3HAHMH OKPY/KAIOLIEr0 MUpa
bubmmoreka [{OK
1.1 dusuka - HayKa O TPUPOJIC 2 https://m.edsoo.ru/7f
416194
bu6mmoreka [IOK
1.2 dusnvecKue BEITNYNHBI 2 1 https://m.edsoo.ru/7f
416194
bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBIH METO/T TIO3HAHUS 2 1 https://m.edsoo.ru/7f
416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHble CBEIEHUS 0 CTPOCHUM BellleCTBA
bubnuoreka [JOK
2.1 Ctpoenue BemecTa 1 https://m.edsoo.ru/7f
416194
JIBM>KEHHE U B3aMMOACHCTBUE YacTU bubmmorexa [TOK
2.2 5 Ba a H 2 1 https://m.edsoo.ru/7f
errec 416194
2.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 2 bubnuorexa [IOK
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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/7f
416194

Hroro no pazgeny 5)
Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl
bubmmoreka [{OK
3.1 MexaHn4eCKO€e IBIKECHHE 3 https://m.edsoo.ru/7f
416194
bubmmoreka [{OK
3.2 Wnepuus, Macca, IIIOTHOCTh 4 https://m.edsoo.ru/7f
416194
bu6moreka [IOK
3.3 Cuna. Bunasr cun 14 https://m.edsoo.ru/7f
416194
Hroro mo pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B
Hasnenue. [lepenaya naBiaeHust bu6mmoreka [JOK
4.1 TBEPABIMU TEJIAMH, )KUIKOCTIMHU H 3 https://m.edsoo.ru/7f
razamu 416194
bubnuoreka [JOK
4.2 JlaBiieHne XKUIAKOCTH 5 https://m.edsoo.ru/7f
416194
bubnuoreka [JOK
4.3 AtMocdepHoe naBneHne 6 https://m.edsoo.ru/7f
416194
44 JleicTBUE KUAKOCTH U Ta3a Ha 7 bubnmuoreka [JOK

MOTPYKEHHOE B HUX TEJIO

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

416194

Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHOCTDb. DHeprus
bubmmoreka [{OK
5.1 Pabora 1 MomiHOCTB 3 1 https://m.edsoo.ru/7f
416194
bubmmoreka [{OK
5.2 [TpocThie MEXaHU3MbI 5 1 https://m.edsoo.ru/7f
416194
bu6moreka [IOK
5.3 MexaHu4eckasi SHeprusi 4 1 https://m.edsoo.ru/7f
416194
Hroro mo pazgeny 12
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (ungposrbie)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa 7 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckre 1 MArHUTHbBIE SIBJICHUS
DIIEKTPUYECKHE 3aAPSJIbI.
2.1 3apsoKeHHBIC Tela U UX 7 1 bubmorexa [IOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
[TocTOSIHHBIN IIEKTPUUYECKUI bubnuoreka [JOK
2.2 20 1 7
TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4
HCRTPOMATHITHA HHtyKiunt https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOI'PAMME '
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9 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (ungposrbie)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTejibHbIE
padoTsbI padoThI

pecypchl

Paznen 1. Mexannuyeckue siBJIeHUs

11 MexaHn4deckoe ABUKEHUE U 10 1 bu6mmorteka [IOK

' CIIOCOOBI €r0 OTIMCAHUS https://m.edsoo.ru/7f41a4a6

1.2 Bsanmoneiicteue ten 20 1 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6

1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6

Hroro mo pazgeny 40

Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bub6 OK

2.1 MexaHudeckue KojieOaHus 7 3 nomoreka I
https://m.edsoo.ru/7f41a4a6

2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6

Utoro no pazneny 15

Pa3znea 3. DyieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI

31 DIIEKTPOMAarHuTHOE MOJie U 5 5 bubnuoreka [JOK

' DIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6

Pa3nen 4. CBeToBEbI€e SIBJEHUS
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41 3aKOHBI pacpOCTPAHECHUS 6 9 bubnuorexa [JOK
' cBETa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 M onITHYECKHE 6 3 bubnuotexa [JOK
' npuOOpBHI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue Genoro ceera B 3 5 bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
51 Hcnyckanne u morjoneHue 4 1 bu6moreka [IOK
' CBETA aTOMOM https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 sl 7 1 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE/ IbHO0-00001IAK0 1M MOAYIb
[ToBTOpEeHuUE M 0000IICHNE
6.1 coJiepaHus Kypca (GU3UKHU 3a 9 2 bubmmorexa TOK
' HED P https://m.edsoo.ru/7f41a4a6
7-9 knacc
Hroro no pazneny 9
BILEE KOJIMYECTBO YACOB IT
OBl (@) CTBO YACOB I1O 102 3 97

I[TPOTPAMME

30



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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

[Teppimkun A.B.®@u3suka 7/ OO0 "JIPODA"
[Teppimkun A.B.®@u3zuka 8 OO0 "JIPODA"
[Tepoimkua A.B I'yrauk E.M..®@u3uka 9 OO0 "JJIPODA"

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'pomiieBa dusuka. 7 knacc. Metonnyeckoe nocodbue k yueOHuky A.B. Ilepprmkuna. @I'OC
I'pomuieBa ®usnka. 8 kmace. Meroandeckoe nmocooue k yueOHnky A.B. Ilepsimkuna. @TOC
I'pomuieBa ®usnka. 9 knace. Meroandeckoe nmocooue k yaeOHuky A.B. Ilepsimkuna. @T'OC
Mapon: ®uszuka. 7 kinacc. OnopHble KOHCTIEKTHI M pa3HOYPOBHEBBIE 3aJIJaHUS K YUEOHUKY

A. B. IleppikuHa

Mapon: ®uszuka. 8 kiacc. OnopHble KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a/1aHUS K yUEOHUKY

A. B. Ileppikuna

Mapon: ®usuka. 9 knacc. OnopHble KOHCTIEKTHI U pa3HOYPOBHEBBIE 3aJaHUS K YIEOHUKY A.
B. Ilepbimknnaa

Mapon, Mapon: @uzuka. 9 knacce. Jlunakruyeckue Matepuansl K yueOHUKy A. B.
[Ieppiikuna, E. M. I'ytHuK. Beptukans. @I'OC

Mapon, Mapon: ®uszuka. 8 kinacc. JlugakTuaeckue MaTepraibl K yaeOHUKY A. B.
[Tepbimkuna,. Beprukans. ®1'OC

Mapon, Mapon: ®uszuka. 7 kinacc. JlugakTuaecKkue MaTepraibl K yaeOHUKy A. B.
[Teppimikuna. Beptukans. @1'OC

I'pomueBa: ®usuka. 7 knacc. KoHTpoIbHBIE 1 cCaMOCTOSITEIbHBIE PAOOTHI K yueOHHUKY A.B.
Ilepoimkuna

I'pomueBa: ®usuka. 8§ kmacc. KoHTpoIbHBIE U CaMOCTOSITEIBHBIE PA0OTHI K yueOHUKY A.B.
Ilepbimkuna

I'pomueBa: ®usuka. 9 knacc. KOHTpOIbHBIE U CaMOCTOSITEIBHBIC PA0OTHI K yueOHUKY A.B.
[Tepbikuna

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [IOK https://m.edsoo.ru

dusuka Bokpyr Hac http://physics03.narod.ru/

dusuka. py http://www.fizika.ru/

Poccuiickas anektpoHHas mkoda https:/resh.edu.ru/

WnrepaktuBHas ¢usuka http://interfizika.narod.ru/index.html
Kunacchas ¢usuka http://class-fizika.ru/

3aHuMarenbHas (u3MKa B BOIPOCBX U oTBetax http://elkin52.narod.ru/
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