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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yJabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTeNbHOM TporpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yaéToM denepanbHon
paboueii mporpammbl BociTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.
Coneprxanue mporpaMMsl IO (pr3HKe HArpaBlIeHO Ha (POPMHUPOBAHUE ECTECTBEHHOHAYIHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JEATEIHHOCTHOW OcHOBe. B
nporpaMme 1o (HU3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO MpEIMeTa B pealn3aluu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yiabTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAy4YHBIX Y4E€OHBIX IMPEAMETOB Ha
YpPOBHE OCHOBHOT'O 00I1I€TO 00pa30oBaHuUs.
[Iporpamma mo Qu3uke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana Mo rojaam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUSI U YUETE€ BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.
[Iporpamma no ¢usnke pa3paboTaHa ¢ IEIbI0 OKa3aHUsI METOJUUYECKON MTOMOIIN YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB M SIBICHUN, 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 (PU3UYECKOTO 0Opa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHHs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3HKUA HAa yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs OIpe/IeieHbl B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotokoun ot 3 nekadbps 2019 r. Ne [TIK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIEHUM O HAydHOM MeTOA€ TMO3HaHUS U (OpPMHUpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

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



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKHA U TEXHOJIOTUI;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e mpuoOpeTeHue 3HAHHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIJIOBBIX,
IEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHWEe yMEHHH ONUCHIBATh W OOBICHATH (PU3MUYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOJHBIC SBJICHUS W  BBITIOJMHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaIu3 H KPUTHUYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATEIBHBIN XapaKkTep, YYUTENb JAellacT BBIOOP MpOBEIEHHs JA0OpAaTOPHBIX PadOT |
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

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

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe U3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C IOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3mMepoB MaJbIX TEI.

W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.

aorwpnE

6. IlpoBenenue wuccienoBaHus MO TMPOBEPKE TUIMOTE3bl: AATBHOCTh MOJETA MIapUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA MYCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

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

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Ten. B3aumocBs3b MeXAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HaOnronenue sBICHHM, OOBSICHSIOMIMXCS MPUTSKEHUEM WIH OTTAIKHBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.
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Mexanuueckoe aBmxeHue. PaBHOMepHOe W HepaBHOMEpHOE JBUKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKECHHUS.

SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBHe TeNl KaK MpPUYMHA H3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa umHepTHocTH Tena. I[lnotHocts BemiectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AUHAMOMETpa. SBJIeHNE TATOTEHUS U cuJjia TshkecTu. Cuiia TSHKeCTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. Ciioxkenue cui, HalpaBieHHbIX IO OAHOM IMPSIMOM.
PaBnoaelictByromast cui. Cuna TpeHus. TpeHue CKOJbXEHUs U TPEHUE MoKos. TpeHue B mpupoie
Y TEXHHKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHMS.
Habntonenue siBjaeHUs] HHEPIUH.
HaGnronenue nameHeHus CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBnenus TBEPABIMU TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. [lHeBMaTmyeckue MamiMHbL. 3aBUCUMOCTBH JABJIEHUS JKUJIKOCTU OT
rnyounbl. [wapocratuueckuit  mapamokc. CooOmaromuecs cocynsl. ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OmnbiT Toppuuermnu. M3mepenune aTtmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

ok wnE
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6. 3aBHCHMOCTb BBITAJIKMBAIOUICH CHIBI OT OO0BEMa MOTPYKEHHOW YacTH Tena |
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCUMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopubvie pabomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPY)KEHHOW B )KHUJIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKABAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJO, TMOTPYKEHHOE B
AKUJKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BHITATKHBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEJIO B JKUIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOUICH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
AKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpeaeieHue eé
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: phIyar, 6J0K, HAKIOHHAs MII0CKOCTh. [IpaBuiio paBHOBECHS pplyara.
[Ipumenenue mnpaBuia paBHOBecHS pblyara K OJ0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusa. Kunetndeckas u noteHuuanbHas sueprus. [IpeBpaienue o1HOTO
BHUJa MEXaHUYECKOUN SHEPTUM B IPYrod. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAJIBHON TOBEPXHOCTH.

2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyd. OmbIThl, MOATBEP)KIAIOIIUE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOPUH.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. CMauuMBaHMEe W KalnWUIApHBIE sBIeHUS. TemoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sueprus. CriocoObl ©3MEHEHUs BHYTPEHHEH SYHEPTUH: TEIUIoNepeada U COBEpIISHUE
paboTel. Buel Temnonepenadn: TemiIONpPOBOJHOCTh, KOHBEKITHS, U3ITyUYeHUE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TEIIoBOTo Oananca. [lnaBineHue W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temora IutaBineHus. [lapooOpazoBanue u KoHjaeHcamus. Mcmapenwue.
Kunenne. YnenpHast Temnora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

HaGnronenue 6poyHOBCKOTO JBUKEHUS.
Ha6mronenue auddysuu.
Habmronenue siBjaeHU cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGmroneuue xumnenus.
. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Mozenu TEIUIOBBIX ABATATEIEH.

CoNoOrwWDE

Tl
N RO

Jlabopamopnuie pabomul u onvimoi.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUSL.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPHILIA.
OnbIThI, AEMOHCTPUPYIOLIUME 3aBUCHUMOCTb JaBJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaKICHUS.
6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.
7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare Terionepeaadd u
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.
9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.
10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCapeHusl.
12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
13. Onpenenenne yaeabHON TEMIOTHI IUIABJICHUS JIbJa.
Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpusanus Tei. J{Ba poja d1MeKTpUUYECKUX 3apsa0B. B3aumoaeiicTBue 3apsyKEeHHbIX TEIL.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).

ok wnE



Onexrpuueckoe nose. Hanpsx€HHOCTh 31ekTpuyeckoro nosisd. llpuHuun cyneprno3unuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpUuecKuii TOK. YCIOBHUS CYIIECTBOBAHUS JIIEKTPUYECKOro ToKa. McTouHuku
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BewlecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3amMoelcTBME TOCTOSIHHBIX MAarHuTOB. MAarHuTHOE IOJe€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHe JUIs KU3HU Ha 3emuie. OnbiT Dpcrena. MarHuTHoe mosie
BIEKTPUYECKOTO TOKa. [[puMeHeHue IIeKTpOMAarHuTOB B TEXHUKE. J|eCTBUE MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUraTelb IOCTOSHHOrO Toka. Mcmosb3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHUBIICHHIA.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBMe€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIEKTPOreHepaTop NOCTOSIHHOTO TOKa.
8
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.
8. IIpoBepka mpaBuiia CIOXKEHHS HAPSHKEHUH TIPH MTOCIIE0BATEILHOM COSINHEHUH JBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, WAYIIETO Yepe3 PE3UCTOpP.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. VccnenmoBanme 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsHKSHHS Ha
HEM.
13. Onpenenenne KI1J] HarpeBarems.
14. ViccnenmoBaHre MarHUTHOTO B3aUMOICHCTBUS IMIOCTOSIHHBIX MAarHUTOB.
15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPAaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAaHUIO SIBICHHS AJIEKTPOMArHUTHON WHAYKLMU: HCCIIEIOBaHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiMHelHoe ABrkeHue. CBoOoaHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
JBuxenue rianet Bokpyr Cousnna. [lepBas kocmudeckast CKOpocTb. HeBecOMOCTh U IEPErpy3KH.
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PaBHoBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBHXKEHUE.
Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEpPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHnmanpHas 3Heprus C:karod npyxuHbl. Knnernueckas sHeprus. Teopema 0 KHHETHUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HalmroneHue MEXaHU4ECKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHHA JIBIKCHHS OJHOTO W TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH M YCKOPECHHUS MPSMOJIUHEHHOTO JBUKCHHUS.

4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANINX B cHcTeMe 0TcuéTa « Temexkar
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBMYKEHUH OTHOCHTEIILHO KaOWHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Teja U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmroneHne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHneHne UMITYJIbCa MIPU HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaneHnune UMITyJIbca MpU a0COTFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MexaHUYECKON YHEPTUU MTPU CBOOOTHOM TaICHHH.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPHU ABIKEHUU Tella MO IeHCTBUEM IPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHncrpynpoBaHue TpakTa JUlsl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IapyKa UM TeJIEKKH.

2. OmpegneneHue cpeaHE CKOPOCTU CKOJBKEHHSA Opycka WM JBUKEHHS IIapUKa I10
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYallbHOM CKOPOCTH.

5. TlpoBepka runoresbl: €ciiu MPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 Ha4yalbHON CKOPOCTH
IIYTU OTHOCSITCS KaK psiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
JTABJICHHUS.

7. OmnpeneneHue KodpPUINEHTa TPEHUS CKOJIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.

9. Ompenenenue pabOThl CHIBI TPEHHS TMPU PABHOMEPHOM [BMKCHHHU Tella IO

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.
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10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOAbEME Tpy3a C HCIOJIB30BAaHHEM
HETIOIBMXKHOTO U TIOIBMXKHOTO OJIOKOB.

11. V3yueHue 3aKk0Ha COXpAHEHUS SHEPTHUHU.

Pasznen 9. Mexanuveckne KoJieOaHus U BOJHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »Heprum Ipu
K0J1e0aTeIbHOM JIBHKCHHUH.

3aryxatomue KojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10/ibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcoTa TOHA. OTpaskeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnipoctpanenuie mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4yacToThl U EpUOAA KOJIEOAHUNH MaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHue YacTOTHI M NIEPHO/Ia KOJICOaHUH MPYKHHHOTO MasiTHAKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUN MOABEIIEHHOTO K HUTU Ipy3a OT

JUIMHBI HATH.

4. WccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCHMOCTU IepHOJa KoJieOaHWH TIpy3a, MOJBELIEHHOTO K HHUTH, OT

Macchl Ipy3a.
6. OmnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb IIEpH0/1a KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTU MPYKUHBI.

7. VI3mepeHue yckopeHUsi CBOOOHOTO Na/ICHUS.

Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEKTPOMarHuTHOE TOJIe. DJIEKTPOMATrHUTHbIE BOJHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJiH. [lIkana 35eKTpoMarHuTHBIX BOJIH. Vcronb30BaHre 3J€KTPOMArHUTHBIX BOJIH VISl COTOBOM
CBSI3U.

ok wdE

DyeKTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CsolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBONCTBa CBETA.

Jlabopamopusvie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeTOBbBIE AABJIEHUS.

JlyueBas monenb cBera. Mcrounuku ceera. [IpsmosimHelHOE paclpOCTpPAHEHHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [loaHOe BHYTpeHHEe OTpaK€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.
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JIunza. Xox nyueit B nmH3e. Ontuyeckas cucrema (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 11a3 kak onTuyeckas cucteMa. ban3opyKkocTs U 1aJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel HetoToHa. CrioskeHue CIIeKTPaIbHBIX [[BETOB.
Jucnepcus csera.
Jemoncmpayuu.

CoNaOrLdDE

[IpssMOnMHENHOE pAaCIIPOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil TnH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.

[Ipunnun neiicteus ¢oroannapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

No gk

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK U300pakeHUsI TpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH Yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C MTOMOIIBI0 COOMPAFOIIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSHUS U ONITHYECKOM CHUITBI COOMPAIOIIEH JTMH3BI.
OnbITHI IO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITbl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOMIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

Omnwiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceeta aromoM. KBautel. JInHeuaTpie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxinonnass monens aromsHoro siapa. Mzotombl. PaguoaktuBHble mnpeBpamienusi. llepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiMu. 3aKOHBI COXPAHEHHS 3apsiI0BOTO U MACCOBOI'O YHCENl. DHEPIUs CBSA3U

aTOMHBIX si7ep. CBsi3b Macchl ¥ SHEpruu. Peakuuu cuHTe3a v neneHus saep. MIcToUHuKu sHepruu
CouHiia 1 38631,
Snepnas sHepretuka. JleiicTBHs paAMOaKTUBHBIX U3TYYCHHUI HA KUBBIE OPTraHU3MBI.
Jemoncmpayuu.

ok wnPE

CrieKkTpsl U3JIydeHHs U TOTJIOIIECHHUS.

CrieKTpsl pa3au4HbIX a30B.

CrnexTp Boaopoa.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.

Jlabopamopusie pabomot u onvimol.
1. HaGmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB M3TY4CHUS.
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2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenue pagnoakTHBHOTO (OHA.

IHoBTOpPHTENILHO-00001IA0IIINI MOTYIb.

[ToBTOpHUTENHHO-0000IIAIOIIMI MOTYJTh MPEIHA3HAYEH IS CHCTEMAaTHU3aIluy 1 0000IIeHUS
MIPEIMETHOTO COJEPKAHUS U ONBITA JESATEILHOCTH, IPUOOPETEHHOTO NPU U3yYEHUH BCETO Kypca
¢u3uKy, a TakKe IS TOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY MO (H3UKE IS
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Ipu n3ydyeHny JaHHOTO MOAYJISI PEATIU3YIOTCS. U CUCTEMATU3UPYIOTCS BUJIBI IETEIIbHOCTH,
Ha OCHOBE KOTOpPBIX OOECHeYMBAETCA JOCTWKEHUE NPEIMETHBIX M  METallpeIMETHBIX
IUTAaHUPYEMBIX PpEe3YyJbTaTOB 00ydeHHus, (QOpMHUpPYETCs €CTECTBEHHOHAy4Has TI'PaMOTHOCTB:
OCBOEHHE HayYHbIX METOJIOB UCCIIEIOBAHMSI SIBJICHUH IPUPO/IbI U TEXHUKH, OBJIa/IEHUE YMEHUSIMHU
OOBACHATH (PU3NYECKHE SBJICHUS, IPUMEHSS MOJTYYeHHbIE 3HAHMSI, peliaTh 3aJaud, B TOM YHCIe
KaueCTBEHHbBIE U IKCIIEPUMEHTAJIbHbIE.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3/elia peaiu3yeTcs 3a CYET TOro,
4YTO 00y4aroUUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCI0JIb30BAaTh HAYYHbIE METOJIbI MCCIEAOBaHMS (PU3NYECKUX SIBJICHUM, B TOM YMCIE AJIs
MIPOBEPKHU TMIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4HbIE OCHOBBI Hambosee Ba)XKHbIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUYECKOTO UCIIOJIb30BAHUS Pa3IMYHBIX HICTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
MIPEBPALLIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.
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[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

W3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO o0O0OLIero 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHHs Y

oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKEHHUSM POCCUUCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPUSTHE 3CTETUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MUDA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOM JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TENbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJBLHOI0 0JIATONOJTYyYMSI:

- OCO3HaHHe LEHHOCTU 06e30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
Ba)KHOCTH TpaBml 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ 3JEKTPUUYECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B IOMAIIIHUX YCIOBUSIX;

- copMUPOBAHHOCTH HaBbIKa pedeKkcuu, MpU3HAHKUE CBOETO MpaBa Ha OMKUOKY U TAKOTO JKe
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe€ B PELICHUM IMPAKTHUYECKUX 3a/7ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aIim, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAaPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCJIE U (PU3NUECKUX 3HAHMUIA,

- HHTEPEC K MPAKTUYECKOMY H3y4eHUIO podeccuii, CBA3aHHBIX C (PUIUKOM;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B o0nactu
OKpYXarollel cpebl, INIaHUPOBAHUS IIOCTYIKOB U OLICHKU UX BO3MOJKHBIX ITOCIEACTBUH 151
OKpY’Karollen Cpeibl;

- 0CO3HAHUE II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOE€HM KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTD;

- TMOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GOpMyIUpoBaTh HICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;
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e - OCO3HaHHUE JICPUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JaCTH (DU3UKH;

® - [UIAHMPOBAHHE CBOCTO PA3BUTHS B MPUOOPETEHHH HOBBIX (PU3MUYCCKUX 3HAHUM;

® - CTpEeMJICHUC aHAJTU3UPOBATh U BBIABJISATH B3AUMOCBSI3U MPHUPOIbI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIC C HCII0JIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e - OICHKA CBOMX JCWCTBUH C Y4€TOM BIHSHHS Ha OKPYXKAMONIIYIO CPEay, BO3MOXHBIX
rI100aIbHBIX IIOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3UMKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyd4atomierocss OyayT c(OpMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUYAIOLIME TO3HABaTENIbHbIE YHHUBEpCaJbHbIE YueOHbIE JAEWCTBHUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

ba3oBble joruyeckue a1eicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBATH CYIICCTBCHHBIN IMPU3HAK KIACCH(PUKAIIUN, OCHOBAHHUS JIJIsi 000O0IICHUS
Y CPaBHCHWS,;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NMPUYUHHO-CIICACTBEHHbIC CBS3M MPU U3YYCHUU (PUIUYECKUX SIBICHUU H
MPOLIECCOB, JeNaTh BBIBOJBI C UCIHOJIb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTEIILHO BEIOMPATH CIIOCO0 pemeHus yaeOHon hu3ndecKoit 3a1auu (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pelIeHHs, BBIOOp Hauboyiee MOAXOIAIIET0 C Y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebcKHe N1eliCTBUA
® CIOJIb30BAaTh BOIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® [POBOJUTH [0 CAMOCTOSITENILHO COCTABIIEHHOMY ILJIAHY OIBIT, HECIOKHBIN (pu3nueckuii
9KCIIEPUMEHT, HEeOOJIbIIOE HCCTeI0BaHne (PU3UUECKOTO SIBICHUS,
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O00OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/IEHUS, OTIBITA, UCCIIEI0OBAHUS;
® [POTHO3UPOBATH BO3MOKHOE JalibHENIIee pa3BUTHEe (U3NUYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU MOUCKE U OTOOpe
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATh MHPOPMAIMIO PA3TUUYHBIX
BHUJIOB ¥ JOPM TMpEACTABICHUS;
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CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pELIaeMble 3aJaydl HECIOXKHBIMH CXE€MaMH, AuarpaMMmaMmy, WHOU
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI 10 CYLIECTBY OOCYKJa€MOU TEMbI U BBICKA3bIBaTh UJEH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHTHOW W HHMBHUIYaTIbHON pabOTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiemsl;

MPUHUMATh 1€ COBMECTHON JEsTEeNbHOCTH, OpPraHU30BBIBaTh JEHCTBUSA IO €€
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C IPYTUMH WICHAMH KOMaH/IbI;
OIICHMBATh KaYeCTBO CBOETO BKJIAJ1a B OOLIUI MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOIINX ISl PelIeHus
(buznuecKux 3HAHUI;

OpUEHTHPOBATHCS B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelIeHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM pelleHus (U3NYECKON 3aJayu WM IJIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IJiaH e€ U3MEHEHUS;
OOBSICHATH IPUUMHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB JEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;
CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIpYTroro;
NpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.
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HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

WCTIONb30BAaTh TMOHATHS: (U3UYECKHE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNUE,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PH3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEpHOE, HEPAaBHOMEPHOE,  MPSIMOJUHEHHOE),  TpaeKTopusl,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBiaeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLUs, B3aUMOJICHCTBUE Tel, paBHOBECHE
TBEP/BIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeiaya 1aBIeHUs TBEPIbIMU TEIaMU,
KUAKOCTAMU U TraszaMu, aTtMocepHOoe [aBjeHHe, IUIaBaHWE TeJ, NpPEeBpalleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (U3MUYECKHE SBIICHHWS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMM B JKMBOM W HEXWBOM NPHUPOJE, NEHUCTBHE CUJIbI TPEHUS B NPHUPOAEC U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO HABJIEHUS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUard B Tejie 4YeJOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SIBIICHUA;

OTIMCHIBATh U3yUYCHHbIE CBOMCTBA TeN U (PU3NYECKHE SIBICHUS, UCIIONb3Yysl PU3NYECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTHh BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
TeNna, JKUAKOCTH, ra3a), BHITAJIKUBAIOLIAS CHJa, MEXaHWyeckas padoTa, MOIIHOCTb,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(Q(HUIIMEHT IOJIE3HOTO JAEUCTBUS MEXaHU3MOB,
KMHETUYeCcKass W MOTEHIMaJIbHAs SHEpPrusi), MpU OMHMCAHUU MPABWIBHO TPAaKTOBATh
(bu3MYECKUl CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3HUUECKUX
BEJIMYMH, HAXOJUTh (OPMYNbI, CBA3BIBAIOIIME TAHHYIO (PU3MYECKYIO BEIUYHHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH (pu3mueckux
BEITUYMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOb3Ys IPaBHIIa
CIIOXEHHsI CHIT (BJIOJIb OJIHOM TpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phluara (O70Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPaHEHHUS MEXaHWYECKOW ZHEPruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aMUCBIBATh €T0 MAaTEMaTHYECKOE BhIPAXKEHUE;

OOBSICHATD (PU3HUECKHE SBICHUS, IPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  TPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacy€THble 3amadud B 1—2 JecTBUs, HMCMONB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIIMeE (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1auy 3alUChIBATh
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KpaTKoe yCJOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI M TNPOBOJUTH
pacu€Tbl, HaXOAWTh CIPABOYHBIC JAHHBIC, HEOOXOAMMBIC [UIA pEUICHHUS 3ajad,
OILICHUBATh PEATMCTUYHOCTD MOJYYEHHOH (PU3MUECKON BEIIMUHHBL,

pacro3HaBaTh Ipo0IEeMbl, KOTOPhIE MOKHO PEIIUTH ITPU MTOMOIIH (PU3UUECKUX METOJIOB,
B ONMCAHWU MCCIEA0BAaHUS BBIJICNIATh IPOBEPSIEMOE MPEANOJIOKEHHE (TUIIOTE3Y),
pasnuyarth U MHTEPIPETUPOBATH MOJYYEHHBIH pE3yiabTaT, HaXOIUTh OMIMOKU B XOJ€
OIIBITA, JEJIATh BBIBOJIBI 110 €r0 PE3YJIbTATaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUN WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, 3aMCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOJIBI,
BBITNIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOJIUTH UCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYrod C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TEJa, CUIIbI TPEHUS CKOJBXKEHUS OT Beca Tela, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT TUIOMIAJH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CWiIbl OT OOBEMA MOTPY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TeJo,
YCIIOBUW TUIaBaHUsl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOro UCCIEeIOBaHMs, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHHs, clenysd MpPeUI0KEHHOMY IUIaHy, (PMKCHPOBATh PEe3yJbTAThl MOJIyYEHHOMN
3aBHCUMOCTH (PU3UYECKUX BETMYMH B BUJIE IIPEATIOAKECHHBIX TaOJINI U rpauKOB, A€IaTh
BBIBO/JIBI 10 PE3YIbTAaTaM UCCIECAOBAHUA;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUIAKOCTH W TBEPAOrO Tela, CUila TPEHHUS CKOJIBKEHHs, JaBJIEHUE BO3/yXa,
BBITAIKMBAIONIAsl CWJIA, [JEHCTBYIOLass Ha MOIPYyXKEHHOE B IKUAKOCTH TEIO,
KOA(Q(QUIMEHT NOJE3HOr0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys HPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOMpPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBWjia TEXHUKH 0O€30MacHOCTH Ipu paboTe ¢  J1abopaTopHBIM
00opyZI0BaHuEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JACHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOH Ha MX omMcaHUs (B TOM 4YHCIE: MOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh HMH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30MaCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHHUUECKUMH YCTpOMCTBaMH,
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COXpaHEHHUs 3J0pOBbsI W COOJIIOJIGHHSI HOPM SKOJOTHYECKOrO TIOBEACHHUS B
OKpYKarollen cpele;

OCYILIECTBIISITh OTOOp HWCTOYHMKOB HWH(pOpManuu B VHTEpHETE B COOTBETCTBHU C
3aJaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUW U IMYTEM CPABHECHUS
Pa3IMYHBIX UICTOYHUKOB BBLICIATH MH(OPMAIIHIO, KOTOPAS SBJSETCS IPOTUBOPCUNBOM
WM MOXET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPHU BHITIOJTHEHUH YYEOHBIX 3aJJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPaATypy
(bu3HYECKOTO CoAepKaHMS, CIPABOYHBIC MAaTePUAIILI, PECYPCHI ceTH MHTEepHET, BIaeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, TMpeoOpa3oBaHus WHPOPMAIUU U3 OJHOUN
3HAKOBOM CUCTEMBI B IPYT'YIO;

co3/7aBaTh COOCTBEHHBIC KpAaTKHWE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIuu (HU3UIECKOTO COJIEpPKaHMs, B TOM YHUCIIE MyOJIUYHO JIeNaTh
KpaTKHe COOOIIEHUS O pe3yabTaTax MPOEKTOB WM y4eOHBIX HCCIEIOBAHUM, TIPU ATOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHBbI TOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YIEOHBIX TTPOCKTOB M HCCIEAOBAHUIN paclpeessiTh 00sI3aHHOCTH B
TpYIIE B COOTBETCTBUM C MMOCTABJICHHBIMU 3a/1a4aMHM, CIEAUTH 3a BBIITOJIHEHUEM TJIaHa
NEHUCTBUM, aJeKBAaTHO OIIGHMBATh COOCTBEHHBIM BKJIAQJ B JIEATCIBHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOTHX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUIUXCS YMEHU:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JBIKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIEHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIM JIEKTPUUYECKUMN 3apsijl, dJIEKTPUYECKOE
110JI€, MPOBOIHUKU U JUDJIEKTPUKH, MOCTOSHHBIN AIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasnuyath SBJCHHS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHME, KamWwUIApHbIE SBJICHUSA, UCHApeHUe, KOHJEHcaIus,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOIO IOJS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIHS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckue sBICHUS B MPHPOJAE: IOBEPXHOCTHOE HATIKEHUE W
KalWUIApHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
ANIEKTpUYECKHE SABIIEHUS B aTMOc(hepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apeid MoroCcoB, POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3emiie, OJIspHOe
CUSHUE, TpPH OSTOM TMEPEeBOJUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKHUX SBIICHUII;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TeN U (PU3NYECKHUE SBICHUS, UCTIONB3Yys GU3UUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJelbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
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napooOpazoBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIE3HOTO
JNEUCTBUS TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3/yXa, JJIEKTPUYECKUU
3apsl, CWJIa TOKA, MEKTPUIECKOE HAIIPSHKEHUE, COIPOTUBIICHUE IIPOBOJHUKA, YACIBHOE
COINPOTHBIICHUE BELIECTBA, pab0Ta U MOILIHOCTb JIEKTPUUECKOTO TOKA), IPU ONHUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCHOJIb3YEMbIX BEIMYMH, 0003HAUECHUS U
eIUHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIONINE JAHHYIO
(GU3NYECKyI0 BEIMYHMHY C JAPYITMMH BEIWYHMHAMH, CTPOUTH TpPapUKH H3YUYECHHBIX
3aBHCUMOCTEH (PU3HUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBICHHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHMS MOJIEKYJSIPHO-KMHETUYECKOM TEOpPHHM CTPOEHUS BEIECTBA,
MPUHIIMI CYNEPIO3ULMH M0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia,
3akoH OMa JJ1s ydacTka Lemnu, 3akoH Jxoyns—JIeHia, 3aKoH COXpaHeHUs! SHEPTUH, TIPU
9TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alKCHIBaTh €0 MAaTeMaTH4YeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYALMI MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISBIATh IPUYNHHOCIIECICTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpoil Ha 1—2 M3ydyeHHBIX
CBOMCTBa PU3NYECKUX SABJICHUH, PU3MUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THple 3ajauyd B 2—3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBS3BIBAOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a1a4H 3all1ChIBaTh
KpaTKO€ YCIIOBHE, BBISIBJIATH HEJAOCTAaTOK NaHHBIX JJIS PELIEeHUs 3ajaud, BHIOMpATh
3aKOHBI ¥ (POPMYJIbI, HEOOXOIUMBIE [UIs €€ peIlIeHUs], IPOBOAUThH PAacu€Thl U CPAaBHUBATH
MOJIy4EHHOE 3HaueHHe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIIUTh ITPU MOMOIIH (PU3MUECKUX METOIO0B,
HCIIOJIb3YSl ONMCAHHE HCCIECNOBAHUs, BBIICIAATh IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUJIBHOCTH NMOPSIIKA IPOBENCHNUS UCCIIEOBAHMS, IEJIaTh BEIBOBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISPHbIE SBJICHUS, 3aBUCHUMOCTb JABJIEHUS BO3JyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS IIPU U3IY4CHHUH OT LBETa
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHCTBUE JJIEKTPUYECKUX 3apsiiOB, B3aUMOJEHCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX M0JIEH NOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpOBEpsSEMBbIe IPEAINOJIOKEHHs, CcOOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJIOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJU MOIEPEUYHOIO CEYEHUs U YAEIbHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILETO Yepe3 MIPOBOJHUK, OT HAIPSKEHUS HAa IIPOBOJIHUKE,
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WCCIIEIOBAaHUE TIOCIIEAOBATEIPHOIO W MAapaJJICNbHOTO COCIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBAaHKUE, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUs, CIEIys
MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThl MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOauIl U TpaUKOB, I€TaTh BBIBOIBI 110 PE3yabTaTaM HCCIECIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYMH (yIeNnbHasl TEIUIOEMKOCTh
BEIIECTBA, COMPOTHBIICHUE NMPOBOJIHMKA, Pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYUCIISATH 3HAYCHUE BEITUIHHEI;

coOmoaTh TMpaBWjia TEXHUKA Oe30macHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
00opy/I0BaHUEM;

XapaKTepU30BaTh NPHUHIUIBI JICHCTBUS W3yYEHHBIX NTPHOOPOB ¥ TEXHUYECCKHX
YCTPOWCTB C OIMOpPOH Ha WX ONMUCAaHHA (B TOM YHCIE: CHCTEMa OTOILICHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUUYECKON
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpPEeBAaTENbHBIE JJIEKTPOIPHOOPHI
(puMepsI), DIEKTPUYECKUE TMPEIOXPAHUTENH, SJIEKTPOMArHHUT, JJIIEKTPOJBHIATEIb
MOCTOSTHHOTO TOKA), WCIIOJIb3yS 3HAaHUS O CBOMCTBaX (M3MYECKWX SIBICHUH W
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TPOCTHIE TEXHHYECKHE YCTPOICTBA M W3MEPHUTEIbHBIE HPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETP,
TUTPOMETp, JBUTaTeNlb BHYTPEHHETO CTOpPAHMsI, JIEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIe0BATENFHBIM U MapauIeIbHBIM COCTMHEHUEM
3JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LEMeil;
MPUBOJUTH TIPUMEPH (HAXOAUTh WHMOpPMAIMIO O TpUMEpax) MPAKTHYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH ISl oOecreueHus
0€30MacHOCTH TPH OOpalleHUH C TMPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COONIIOIEHUS HOPM OSKOJOTHYECKOTO TMOBEACHUS B
OKpY>Kalollen cpenie;

OCYILIECTBIISATH MOUCK HHGOpMauu Gpusndeckoro coaepxanus B UntepHere, Ha OCHOBE
MMEIOIIUXCA 3HAHUW U MYyTEM CpaBHEHHS JIOTIOJHUTEIbHBIX HCTOYHHUKOB BBIIETSATH
nH(pOpMaLINIO, KOTOpas SBISETCS MPOTUBOPEUUBOM MIIM MOKET ObITh HEIOCTOBEPHOM;
HCII0JIb30BATh MPH BBITIOJIHEHUU YYEOHBIX 33JaHUil HAYYHO-MOMYJISPHYIO JIUTEPATYPy
(bu3nuecKoro cofepKaHus, CIpaBOYHbIE MaTepUAIIbI, pecypchl ceTu MIHTepHEeT, BiaieTh
npuéMamMl KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHus WHGOpPMALMM W3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

co37aBaThb COOCTBEHHBIE IHUCHMEHHBIE U KpaTKUE YCTHBIE cOOOIIeHHs, 00o0O0mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl MPOEKTHOM  HWIIM  HMCCIEI0BATEIbCKOM
NEeSITeNbHOCTH, TPU STOM TPAMOTHO UCHOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMTPOBOXKIATh BHICTYINICHUE TIPEe3CHTALINEH;

MIPH  BBIMIOJIHEHUH YYeOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3UYECKUX MPOIIECCOB
pacrpenensits o0s3aHHOCTH B T'PYIMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJayaMu,
CIeTUTh 3a BBHINIOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJieKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIad B  JCITENBHOCTb  TPYMINbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.
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K xonmy obyuenust B 9 kJjacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTC‘IéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrmpyras, iacTudeckas),
TPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHME, HEBECOMOCTb M IEperpy3Kkd, LEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TeNo, IEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE,
MEXaHMYeCKue KoieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, am)(ba, Oera- W raMma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

paznuuaTh SIBIIEHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSMOJIMHEMHOE JIBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOAHOE MaICHUE TeJl, pABHOMEPHOE
JABMKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHG TECII, PCAKTHUBHOC JABMKCHUC,
KosebaTenbHOE JIBIDKEHUE (3aTyXarollue M BBIHYXKAECHHBIE KOJICOAHUs), PE30HAHC,
BOJIHOBOE JBHJKEHHME, OTPAXEHUE 3BYyKa, MPSMOJIMHEHHOE paclpoCcTpaHEHUE,
OTpa’KE€HHE U IIPEJIOMIIEHUE CBETA, I0OJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKECHHE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, AWCIEPCHUS CBETa,
€CTCCTBCHHAA paIuOAKTUBHOCTH, BOSHUKHOBCHUEC JIMHEWYATOTO CIICKTpa I/ISJ’Iy‘-IeHI/ISI) 10
OIMMCAaHUIO UX XapaKTECPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB, AECMOHCTPUPYIOIIHUX JAHHOC
(buznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4ucliie (PU3NYECKUE ABJICHUS B IPUPOAE: NMPUIMBBI U OTIMUBBI, ABUKEHHUE IJIAHET
CoJIHEe4HOM CUCTEMBI, pEAKTUBHOE JIBUKEHUE J)KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KHUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, IIyHaMH, 3XO, LBETa Tell,
ONTUYECKUE SBJIEHUS B  IpUpOJAE, OHOJOrMYecKkoe JEWCTBUE  BHJIUMOIO,
yIbTpaHOJIETOBOTO U PEHTTCHOBCKOIO HM3JIy4€HUH, €CTECTBEHHbIH pPaJuOaKTUBHBIN
(OH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE H3JIydCHHE MPUPOAHBIX MHUHEPAIOB,
JIeWCTBUE PAlMOAKTUBHBIX M3Jy4YEeHUI HAa OPraHU3M 4elloBeKa), IPU ITOM NE€PEBOJAUTH
IIPAKTUYECKYIO 3aJauy B y4eOHYI0, BBIJCIATH CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN)
(bU3NYECKUX SABJICHUIH;

OINMCBIBATH U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHE SABJICHUS, UCIIONb3Ys (pU3HUECKUEe
BEJIMYUHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tella MPU HEPABHOMEPHOM JBHKCHMH,
YCKOpEHHUE, MepeMelleHue, MyTh, YIIoBas CKOPOCThb, CHUJa TPEHUs, CHJa YIpPYrocTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOIO IaJeHHs, BeC Tesla, UMIYJIbC Telld, UMITYJIbC
CHJIBI, MEXaHHuecKasi paboTa U MOILIHOCTb, MOTEHI{UAIbHASL SHEPTUs Tella, MOJIHATOro
Ha/l TOBEPXHOCTHIO 3eMJIM, OTEHLUAIbHAS SHEPIUs CXKATON MPYKUHBI, KHHETUYECKas
SHEpIrus, MOJIHAs MeXaHUYeCcKasi SHepIysl, HepUoJl U 4acToTa KojeOaHH, 1I1MHA BOJIHBI,
I'POMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHUS CPEbl),
IIPU ONUCAHUMU IPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOJIb3YEMbIX BEJIUYMH,
0003HaueHMs M eTUHUIbI (PU3NUYECKUX BEJIMYMH, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE
JAHHYIO (U3NYECKYIO BEJTMUUHY C IPYTHMU BETMUMHAMM, CTPOUTH IpapUKH N3y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKkTepu30BaTh CBOICTBA Tell, (U3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXPAHEHHUsl PHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUN CHII,
MIPUHIIUI OTHOCUTENBHOCTH [ anuines, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
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3aKOHBl OTPaKEHMsSI M MPEIOMIIEHMSI CBETA, 3aKOHBI COXPAaHEHUs 3apsJ0BOr0 U
MacCOBOTO YHCEII IIPH SACPHBIX PEAKIHSIX, IPU 3TOM JIaBaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHA U 3aIIMCBhIBaTh €M0 MaTEMaTHUYECKOE BbIPAKEHUE;

OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJI, B TOM YHUCJIE€ MU B KOHTEKCTE
CHUTyallUd — TPAKTUKOOPHEHTHPOBAHHOTO  XapaKTepa:  BBIABIATh  NPUYAHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIB3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
YCIIOBUS 3aJauyd 3alHChIBaTh KPATKOE YCJIOBHME, BBISABIATh HEJOCTAIOLIUE WIH
M30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBIE Ui pelleHus,
MPOBOJUTh pacué€Thl W OLIEHHWBATh PEATUCTUYHOCTb MOJIyYEHHOTO 3HAu€HUs
(bU3UYECKO BETUYNHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPH NOMOIIH (GU3UYECKUX METOJIOB,
WCIIOJIb3YSl ONHMCAHHUE HCCIENOBaHUS, BBIJACIATh IPOBEPSIEMOE MPEAINOJIOKEHUE,
OIICHUBATh MPABWJIBHOCTh MOPSAKA IPOBENEHUS MCCIEIOBaHMS, [eJIaTh BBIBOJIBL,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUECKUX CBOWCTB
Ten (M3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHHUS SHEPrUH, 3aBUCUMOCTh
neprojia KoyebaHuil MpyKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYXKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOJIMHEHHOE PacpOCTpaHEHUE
CBETa, pa3jokKeHue OeI0ro CBeTa B CIEKTP, U3yYeHUE CBONCTB U300paKEHUS B IIIOCKOM
3epKaJie U CBOWCTB M300pakKeHHUs MpeAMeTa B cOOMparolieil JIMH3e, HaOJI0JICHHE
CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB W3JIy4EHHUs): CaMOCTOSITENbHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa oOOpyAOBaHUS, OMHUCHIBATH XOJ OIbBITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbL;

MPOBOJUTH MPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenesss cpeaHee
3HauUEHUE U3MepsieMOol BeIHuuHBl ((OKYyCHOE pacCTOsIHHE CcOoOMparoieil JUH3bI),
000CHOBBIBAThH BBIOOD crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

MIPOBOJUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUECKUX BEIUYHMH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTU OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH
0€e3 Ha4YaIbHOM CKOPOCTH, Meproia KojaebaHnii MaTeMaTHUYeCKOrO MAasiTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAKEHHsI CBETA OT yIJia MaJeHUs U yriia IpeJOMIICHUS OT
yria majieHus1): TUIaHUPOBATh HCCIIEI0OBAHUE, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY,
(ukcupoBaTh pe3ybTaThl MOJYYCHHONW 3aBUCUMOCTH (U3UYECKUX BEIHYMH B BHJIE
TabNIuUI ¥ rpauKoOB, JIeNaTh BHIBOBI 110 PE3Y/IbTaTaM HUCCIIETOBAHMUS;

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJIHOTO MajieHus,
KECTKOCTh NPYXKHUHBI, KOYPPUIUEHT TpeHHsI CKOJIBKEHUs, MeXaHWuyeckas pabora U
MOII[HOCTh, 4YaCTOTa M MEPHO KoJIeOaHUI MaTeMaTUYEeCKOT0 U MPYKUHHOTO MasiTHUKOB,
OTNTHUYECKash CWiIa coOuparomel IMH3bl, pPaJAMOAKTUBHBIN (OH): MIaHUPOBATH
U3MEpEHHUs, coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH HM3MEPEHMS,
clIeysl PeUI0KEHHOM HHCTPYKIIMH, BBIYUCIISATH 3HAUE€HHE BEIMYMHBI U aHATU3UPOBATh
MIOJTy4EeHHBIE PEe3yIbTaThl C YUETOM 3a/JaHHOM MOTPEITHOCTH U3MEPEHU;
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coOmoaTh TMpaBWjia TEXHUKH Oe30macHOCTH 1pu pabore ¢ J1abOpaToOpHBIM
o0opynoBaHueM;

pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
TUTaHeTapHasi MOJEJb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIUNBI JCHCTBUS W3YYCHHBIX MNPHOOPOB U TEXHHUYECKHX
YCTPOMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHUCIIE: CIIMIOMETP, JATYMUKHU TOJIO0KCHHUS,
paccTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIH30BATh CXEMBI M CXEMaTHYHBIE PUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAaKTUYECKUX 3ajad, ONTUYECKHE CXEMBI ISl MMOCTPOCHUSI N300paKEHUI B TUIOCKOM
3epKajie u coouparoei JInH3e;

MPUBOJUTh TpUMEpHl (HAXOAUTh HMHPOPMAIMI0 O MpPHUMEpax) MPAKTHUECKOTO
WCTIONIb30BaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIi OOECIEeUYeHUS
0e30MacHOCTH TpU oOpamieHMH ¢ OpudopaMu U TEXHUYECKUMM YCTPONCTBAMH,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHWS] HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYIIECTBIISITH TMOWCK WHPOpManuu (U3NIECKOTO conepxkanus B HHTepHere,
CaMOCTOSTENIEHO (OPMYITUPYST TTOUCKOBBIM 3ampoC, HAXOJUTh ITYTH OIPEIeIICHHS
JOCTOBEPHOCTH TOJy4EeHHOH HH(pOpMAlMM HAa OCHOBE HMEIOIIMXCA 3HAaHUH U
JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh IPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYpy
(bU3NYECKOro coslepKaHusl, CIIpaBOYHbIE MaTepHuallbl, pecypchl cetu MiHTepHeT, BnaieTs
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B JPYI'YIO;

c03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE HH(OpMAIH U3
HECKOJIBKUX HCTOYHHUKOB (PU3MUECKOTO COJEp)KaHUs, MyOJIMYHO HPEACTaBIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIE0BATENbCKON AESITEIbHOCTH, MPH 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIM NOHATUHHBIA amnmapar H3ydaemoro paszaena (pu3uku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ yu€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
11 DIBIKA - HAVKa O oxe ) bubmmoreka [{OK
. W3HUKa - H npu
K PHpO https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubmuoreka [JOK
. €raTHbIC COCTOSTHUS BEIIECTBA
P B https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 10

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

3.2 Huepuus, Macca, INIOTHOCTE 4 bubmmorexa [IOK
' PHHA, ’ https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
. .B 14
33 Cuna. Buet cur https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJ, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHuss TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTIMU U ra3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 T™MOC(hEPHOE JIaBJIEHHUE 6 https://m.edso0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bu6mmoreka [IOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTHHOCTD https://m.edso0.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 bubmmorexa [TOK
' P https://m.edsoo0.ru/7f416194
5.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [TOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3

26



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12
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8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUs
bu6mmoreka [IOK
1.1 i 7
CTpoetiite it CBOMCTBa beltiecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbIC 7 1 bubmuorexa [JOK
' TeJa U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h tI/tIpJSI:I;I/(r)T:.eeI;asi.ru 176418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHIYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 68 3 145

I[TPOTPAMME
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9 KJIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckue Kojae0aHusl U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIS BOIMEHL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3pea 4.

CBeTOBBIC ABJICHUSA
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4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [{OK
4, P 2
3 a3JI0)KeHHe OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTe/ 1bHO0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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