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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJeHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa30BaHus, MPECTaBIEHHBIX
B ®I'OC OO0, yuebnoro mnana MBOY «Ueprnomopckas CII Ne3 um. [TynoBkuHa
O.D.» Ha 2023/2024 yueOubiit ron (mpuka3z oT 31.08.2023 Ned96), mporpamMMsbl
Bocriutanuss MDBOVY «YUepnomopckass CIII Ne3 wum. IlynoBkmna @.D.» Ha
2023/2024 yuebnsrii rox (mpukas ot 23.08.2023 Ned54)

emn wu3yueHus (PU3NKK Ha YypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBaTeibHBIX opraHuzamusx Poccuiickoit ®enepanuu, peanmu3yromUx
OCHOBHBIE  00I11€00pa30BaTEbHBIC MPOTPAMMBI, YTBEPKIEHHON  pEHICHHEM
Komnerun MunuctepcTBa npocsernienus Poccuiickoit deneparuu (IpoTOKOa OT 3
nexabps 2019 r. Ne [1IK4BH).

Hean uzyuenus pusukm:

e TmpuoOpeTEeHHE WHTEpeca W CTPEMJICHUS OOYy4alolmUXCs K HAaydHOMY
W3YYEHUIO TPHUPOJBI, PAa3BUTHE HUX HHTEIJICKTYAJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOjI€ MTO3HAHUA U (OPMUPOBAHUE
HCCIIE0BATEIbCKOr0 OTHOIICHUS K OKPYKAIOIINM SIBICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUSI KaK pe3yibTara HU3y4YEHUS
OCHOB CTPOCHHMS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHue mnpeaCTaBICHUN O PO (PU3UKHU I PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUI;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXHBIX  cepax  Oyayuuen
npo¢eCCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanpHeineMy 00y4eHHIO B 5TOM HAIPaBIICHUH.

JlocT>keHue 3THUX IeNedl mporpaMmbl MO (PU3MKE HA YpOBHE OCHOBHOTO

o0111ero oOpa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.:

e nmpuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHMHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

e TMpUOOpETEHHE YMEHUN ONMUCHIBATH U OOBACHATH (PU3MUECKUE SIBICHUS C
MCIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

e OCBOCHME METOJOB pEUICHUS MPOCTEUINMX PpaCUETHBIX 3aJad C
UCII0JIb30BaHUEM bu3nIecKux MOJIeIIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;



e pa3BUTHEC YMEHUU HAOJFOMATh NMPUPOIHBIC SBJICHUS U BBITIOIHATH OMBITHI,
nabopaTtopHbie  pabOTBI W DKCIEPUMEHTAJIbHBIC HWCCICIOBAHHS C
UCTIOJIb30BaHUEM H3MEPHUTEIHHBIX MPUOOPOB;

e OCBOCHHE MPHUEMOB PabOTHI C MHpOpMANUEH (PUINIECKOTO COIEpKAHUS,
BKJTFOYAsi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKEHUSX (DU3HWKH, aHATH3 U
KPUTHUYECKOE OIICHUBAaHUE NH(POPMAIIHH;

e 3HAKOMCTBO €O cepamu MPoPECCUOHATLHON IeATeTbHOCTH, CBSI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKECHUAX (PU3UICCKON HAYKH.

Ha usydyenue ¢usuku (6a30BbIi ypOBEHBH) HA YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 204 vaca: B 7 kinacce — 68 yacoB (2 4aca B HEEN0), B 8
kiacce — 68 gacoB (2 Jaca B Heneno), B 9 kimacce — 68 dJaca (2 gaca B HEIEIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

N3yuyenue (u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANPABICHO

Ha JOCTWKEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pe3ynbraTe uzydyeHus: pu3nKu Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOy4aronierocst Oyayt copMupoBaHbl CAEAYIONIUE JUYHOCTHbIE PE3YJIbTaThl B
JaCTH:

1) maTpUOTHYECKOTO BOCIIMTAHMS :

— MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCUMCKOMN
bu3nuecKon HayKu;

— LIEGHHOCTHOE OTHOIIEHUE K IOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTIKEHUM (PU3UKH;

— OCO3HAHHE BAXXHOCTH MOPAIbHO-ITUYECKUX TMPHUHIMIIOB B JCSITEIBHOCTHU
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayeCTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTA
MIO3HAHUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJOTHMH, BAXKHEWILEH COCTaBIISIOLIEN
KYJIbTYPHI;



— pa3BUTHE HAy4YHOM JIFOOO3HATEIBHOCTH, HMHTEpeca K HCCIeI0BATEIbCKOM
JIEATENbHOCTH;

5) ¢opmMupoBaHusT  KYJbTYPbl 3A0POBbS M  3MOLUHMOHAJIBHOIO
0J1aronmoJTyumsi:

— OCO3HaHWE IIeHHOCTH Oe3omacHOro oOpa3a »KU3HH B COBPEMECHHOM
TEXHOJIOTHYECKOM MHPE, BaXXHOCTH TIpaBUJ OE30MaCHOrO IIOBEICHHUS Ha
TpaHCTIIOPTE, HA JOpOrax, C JJIEKTPUUECKHM U TEIJIOBBIM O00OPYIOBAaHHUEM B
JIOMAIIIHUX YCIIOBUSIX;

— chopmMupoBaHHOCTh HaBbIKa pediIeKCHH, MPU3HAHUE CBOETO IIpaBa Ha
OIIMOKY M TAKOTO e MpaBa y APYroro 4eJioBeKa;

6) Tpy10BOI0 BOCIMTAHMS .

— AKTUBHOE ydYacTHE B PEIICHUH IPAKTHUYECKUX 3aj1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHu3aliyd, TopojAa, Kpas) TEXHOJOTHYECKOW U
COLIMANILHOM HANpPABJICHHOCTH, TPEOYIONMX B TOM YHCIE U (U3HUUECKUX
3HAHUM;

— MHTEPEC K MPAKTUUECKOMY M3YUYEHUIO Mpodeccuii, CBSI3aHHBIX C (PU3UKOT;

7) 3KOJIOrM4eCKOr0 BOCIIUTAHMSI:

— OpHUEHTalMs Ha MpUMEHEHUEe (U3MYECKUX 3HAHUU JUIsl pelieHus 3ajad B
00JacTU OKpY’KaroUed Cpelibl, MUIAHUPOBAHUSI TOCTYNKOB M OLEHKU HX
BO3MOXHBIX MTOCIEACTBUMN JIJI1 OKPYKAIOIIEH CPEbI;

— OCO3HAHWE TI00aTBLHOTO XapaKTepa KOJIOTHUYECKUX MPOOIeM W IMyTed ux
pEUICHHUS;

8) amanrtanum K M3MEHSAIINUMCH YCJIOBHSM COUUAJIBHOM U TNPHPOIHOM
cpeabl:

— MNOTPEOHOCTh BO B3aUMOJACHCTBUM IMPU BBINOJHEHUH UCCICAOBAHUM U
MPOCKTOB (M3UYECKOW HAMPaBICHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHX,

— TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JEATENBHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HaHHH, B TOM 4yucje (OPMYJIHUPOBAThH
UJIeU, IOHSTHUS, TUTIOTE3bl O PUUIECKUX OOBEKTAX U SABJICHUSX;

— oco3HaHue e(UIMTOB COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH B 001aCTH
busuKy;

— IUIAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUU HOBBIX (PU3MUECKUX
3HAHUM;

— CTPEMJICHUE aHAJIM3UPOBAThH U BBISIBJISTH B3aMMOCBSI3U MIPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUYECKUX 3HAHUIM;



e — OLIGHKa CBOMX JIEWCTBHI C Y4€TOM BIHMSHHUS Ha OKPYXKAIOUIYIO Cpemy,

BO3MOYKHBIX TJI00aJIBHBIX IOCII CHCTBHﬁ.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesympraTe OCBOEHHS MporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOIO
oOrmrero oopazoBanus y o0ydaronierocsi Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIBHBIC YUeOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  yYHHBEpCaJbHbIC  y4eOHbIC  JICWCTBUSA,  PETYJIATHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC ICHCTBU.

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBblie Jjornueckue JelcTBUA:

BBISIBIISITh W XapaKTEpU30BaTh CYIECTBEHHbIE TMPU3HAKU OOBEKTOB
(s1BIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHbI MPU3HAK KJIaCCU(PUKALUUA, OCHOBAHUS IS
000OIIIEHUS U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBAaeMbIX (PaKTax,
JTAHHBIX U HAOJIOJICHUSX, OTHOCSIIMXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJISITh IIPUUMHHO-CIIEICTBEHHBIE CBS3M IMPU H3YUYEHUH (DU3UUECKUX
SBJICHUM U TPOIIECCOB, JIENaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y WHAYKTHUBHBIX YMO3AKJIIOUEHHW, BBIIIBUTaTh THIIOTE3bl O B3aUMOCBSA3AX
(U3UYECKHUX BEJIMYUH;

CaMOCTOSITEJIbHO BBIOMPATh CHOCOO pemeHus y4eOHOW (U3HUECKOM
3a/layn (CpaBHEHUE HECKOJIbKMX BAapUAHTOB peElIeHMs, BbIOOp Haubosee
MOJIXOAILEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIIEJIEHHBIX KDUTEPUEB).

ba3oBble ucciiegoBarejbCcKHue JeHCTBHA.

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT TTO3HAHUS,
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABJIICHHOMY IIJIaHY OIBIT, HECIIOXKHBIN
bu3nUecKuil IKCMEPUMEHT, HEOONbIIOE UCCIeNOBaHUE (PU3NIECKOTO
SIBIICHUS,

OLICHMBaTh HAa TMPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaIHio,
MOJTYYCHHYIO B XOJI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATEIHHO (POpMYyTHUPOBATH 00OOIIEHNUS U BBIBOJBI TIO PE3yJIbTaTam
NPOBEAEHHOTO HAOIIOICHUS, ONBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (U3HYECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPENIOI0KEHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:



IIPUMEHATh Pa3JINYHbIE METO/bI, HHCTPYMEHTHI U 3alPOCHI NPU MOUCKE U
orOope MHpOpMALIUM WA JAHHBIX C YU4ETOM MpPEAJIOKEHHOW Yy4uyeOHOMU
busnueckoii 3a1a4u;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IuYHbIX BUAOB U (POPM IIPENCTABIICHNUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpEICTaBICHUS
uHpoOpMaMu M WUIIOCTPUPOBATh peEIIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TrarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMHU.

KoMMyHHMKAaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeiCTBUS:

B X0/l OOCYX/eHHs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYX/IaeMOM TEMBbI U
BBICKA3bIBaTh WJEH, HAIIEJICHHbIE HAa pEUICHUE 3aJayd U NOJJEp>KaHHE
01aroXKeIaTeIbHOCTH OOIICHUS

COIOCTABISAITb CBOMU CYXACHUS C CYXICHWIMU JPYIMX YYaCTHUKOB
Jaora, oOHapyXKMBaTh pa3IMuUe U CXOICTBO MO3UIIMIA;

BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
NyOJIUYHO MPECTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NUYECKOrO OMbITa
(9KCIIEpUMEHTA, UCCIIEOBAHMSI, IPOEKTA);

NOHMMAaTh W HCIOJIB30BaTh  IpPEUMYIECTBA  KOMaHAHOM U
WHAUBUAYAJIbHOM paboThl MpU PEHIEHUHM KOHKPETHOW (HHU3NUECKON
npo0JIeMbl;

IPUHUMATh LIEJIM COBMECTHOW JESITENBHOCTH, OPraHU30BbIBATH JEHCTBUS
no €€ JOCTIKEHHMIO: PACHpPENeNsTh pPOIH, OOCYKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJIbTaTa 1o
CBOEMY HAIIpaBJICHUIO W KOOPJIWHHUPYS CBOM JEHUCTBHUS C JPYTUMHU
YJICHAMHA KOMAH/JIbI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIBHO C(HOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOIECUCTBHUS.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YU4E€OHBIX CUTYalMAX, TPEOYIOIINX
JUIS perieHust GU3NYeCcKuX 3HaAHU;

OPUEHTHPOBATBCA B  PA3JIUYHBIX IOAXOJAAX IPHUHATHS  PELICHUMN
(MHIMBUAYaJIbHOE, MPHUHATHE PEHICHUS B TpYyIe, NPUHATHE PEIICHUM

rpyImoi);



CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pelieHUsT GU3NIECKON 3a1a9d WIIN
IUTaHA WCCIIEOBAaHUS C YYETOM HMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Ipe/ijlaraeéMbie BAPUAHTHI PEIICHUIA;
JieNnaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTyallMy U IpeJiarath IJIaH €€ U3MEHEHNUS,
OOBSICHATh NPUYMHBI  JOCTMXKEHHSI  (HEJOCTHIXKEHUs) Ppe3ylbTaToB
JEeSTENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(¢u3NYeCKOro MCCIEAOBAHMA MM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSAITENbCTB, M3MEHUBIIMXCS CUTYyallul, YCTaHOBJEHHBIX OIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENIN U YCIOBUSIM;

CTaBUThb Ce0s Ha MECTO JPYroro 4YeJoBEKa B XOJ€ CIIOpa WM JAUCKYCCUU
Ha Hay4YHYI0 TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
NpU3HABaTh CBOE MPABO Ha OIIMOKY MpHU pelIeHnH (PU3HUECKUX 3a1ad HIIN
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy o6yuenus B 7 kJjiacce mpeIMEeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCTIONIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBIICHHUS,
HAOJIFIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (U3HMUECKUX
BEJIUYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBI)KEHHE (paBHOMEpHOE,
HEPaBHOMEpPHOE, MPSIMOJIUHEIHOE), TPaeKTOpHs, PaBHOJAEUCTBYIOLIAS
cuna,  aepopmarms  (ympyras, rJIacTuyecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/bL;

paznuyath siBneHus (Auddy3us, TEIIoBOE JIBIKEHHE YaCTHUIl BEUIECTBA,
paBHOMEpHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBH)KEHUE,  HWHEPIUs,
B3aMMOJICICTBUE TEJ, PABHOBECHE TBEPJBIX TENI C 3aKPEIUIEHHOM OCBHIO
BpalllEHUs, Iepenada [AaBiCHUS TBEPABIMH TEIAMH, KUIAKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE Tell, IMPEBPAICHHUS
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO HUX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpYXalollleM MHUpe, B TOM uucie (U3MYECKUE SIBIICHUS B TMPUPOJIE:
MpUMEPHl JIBMKEHUS C PA3JIMYHBIMU CKOPOCTSIMH B >KMBOM U HEXUBOU



NpUpoAE, ACUCTBUE CHJIBl TPEHUS B MPUPOAE U TEXHUKE, BIIHUSAHHE
aTMOC(EpHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluard B
TeJe YeNoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SIBICHMUIA;
OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBICHHS, UCIIOIb3YS
busnueckue BeIWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEM,
IyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJla YINPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IUIEYO CHIIbI,
MOMEHT CWIbl, KO3((UIIMEHT TOJIE3HOT0 JCHCTBUS MEXaHU3MOB,
KMHETHYECKAas] M NOTEHLMAJIbHASL SHEPrus), NPU ONHCAHWM IPABUIIBHO
TPaKkTOBaTh  (PU3MYECKHI  CMBICH  HUCHOJB3YyEMbIX  BEJIMYUH, HUX
0003HaYeHUs1 U €IUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTHb (HOPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTD rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKTEpHU30BaTh CBOWCTBA T, (PU3UUECKUE SIBIEHHS M IPOLECCHI,
WCIIONB3Ys TIpaBUjia CJIOXEHUsI CUJl (BAOJb OJTHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBECHUs pbiuara (0s10Ka),
«30JI0TO€ TPABWIJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa U
3aMMChIBATh €r0 MATEMATHUYECKOE BHIPAKEHHE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE n3 1-2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pematb pacu€THele 3anadyd B |—2 JENCTBUSA, HCNONB3YS 3aKOHBI U
dbopmyIibl, CBsA3BIBAKOIINE (PU3NUECKHME BEIUYUHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4d 3aMHCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3MUECKUE
BEIMYMHBI B (OPMYJIbI U IPOBOAUTH PacyEThl, HAXOIUTh CIIPABOYHBIC
JAaHHBIE, HEOOXOAUMBIE I PEUIEHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
MOJIy4€HHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh MPU OMOIIU
($u3nYeCKUX METO/I0B, B OMMCAHUN UCCIIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanonoxenue  (TUIoTe3’y),  pa3inyaTb W MHTEPHIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WIH
buznIecKux CBOIICTB TEJl: dhopmyIupoBaTh MIPOBEPSAEMBIC
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MPEANONI0XKEHUsA, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOIO 000y I0BaHMS,
3aMMChIBATh XOJ1 ONbITAa U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBIE W3MEPEHUS PACCTOAHUS, BPEMEHHU, MAacChl Tela,
00béMa, CWJIBl U TEMIEpPaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C Y4ETOM
3a/TaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPECHHI;

IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
JIpYro € HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXKYILIETOCA Telna OT BPEMEHH JABWKEHHS TEJNA, CHIIbI
TPEHUS CKOJIXKEHHSI OT Beca Teja, kKayecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUS TEII, CUJIIBI
YOPYTOCTA OT YUIMHEHHS MPY>KUHBI, BBITAJIKHABAIOIIEH CHUJIBI OT 00bEMaA
MOrPYKEHHOM YaCTHU TeJa U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT ITUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEI0, YCIOBUM
TUTaBaHUSl TEJ, YCIOBUN paBHOBECHs pbhluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUHM Y4YEOHOrO0 MCCIIEIOBAaHUSA, COOUpPATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clelys MNPeI0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BHJIE
MPEIJIOKCHHBIX TAaOMUI] W TpaduKOB, JeNaTh BBIBOABI MO PE3yJbTaTam
UCCIIEOBAHNS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UUECKUX BEIMYUH (TUIOTHOCTh
BEUIECTBA JKUAKOCTH M TBEPAOrO TEla, CWJIA TPEHUS CKOJIbXECHMUS,
JABJICHWE  BO3/yXa, BBITAJKMBAIOIIAs CWia, JEUCTBYIOIAs  HAa
NOrpY>KEHHOE B JKUIAKOCTh TeNo, KOA(P(UIMEHT MOJIE3HOro JeHCTBUSA
NPOCTBIX MEXaHU3MOB), CIEAyd TNPEIIOKEHHON WHCTPYKIHUHU: TIpH
BBITIOJIHEHUM HW3MEPEHHUI COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY W
BBIYUCJISITh 3HAYEHUE UCKOMOU BEJIUYUHBI;

coOII0aTh MpaBujia TEXHUKU 0€30MacHOCTH NpH padoTe ¢ 1abopaTopHbIM
000pyAOBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBbl, TEPMOMETP, AMHAMOMETP, COOOIIAIOUINECS COCYIbl, OapomeTp,
pblyar, MOABMKHBIM U HEMTOABUKHBIN 070K, HAKIIOHHAS IJIOCKOCTb;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOPOM HAa HX OnucaHud (B TOM 4YHUCIE:
MOAIINITHUKY, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHN IpeEcC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaX (PU3UYECKUX SBJICHUM U HEOOXOJMMbIEe (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;



NPUBOMUTH  MpUMEphl  (HAXOAuTh  WMHGMOpPMAIIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3HUCCKHX 3HAHUH B TIOBCCIHCBHOM
KU3HM U1 oOecrieueHus: 6€30MacHOCTH TPU OOpaIlleHUH ¢ NMpuoopamMu 1
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHsS 370POBBS W COOJIOACHUS
HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYHIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HWHTEepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM © TyTEM CPaBHEHHS PA3IMYHBIX HCTOYHUKOB  BBIJCISITH
uH(pOpPMAITHIO, KOTOpas SBISIETCS MPOTHBOPESYMBON WM MOXKET OBITH
HEJ0CTOBEPHO;

MCIIOJIb30BAaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHUA HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MUecKoro - coaepiKaHds, CIPaBOYHBIE  MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlaaeTh MpruéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MUChbMEHHBIE M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 UCTOYHWUKOB MHGPOpMAINK (HU3UIECKOTO COAEPKAHUS, B TOM
qrciae MyOJIWYHO JeNaTh KpaTKhe COOOIICHHsI O pe3yibTaTrax MPOEKTOB
WIM Y4eOHBIX MCCIENOBAHUN, TMpPU HTOM TPAMOTHO HCIOIB30BaTh
W3YYCHHBIM TOHATHUHHBIA ammapaT Kypca (U3UKH, COMPOBOXIATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IPY BBIMOJTHCHUU Y4YEOHBIX TPOCKTOB M HCCICAOBAHWM PACHPEACIIAThH
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TOCTaBIICHHBIMHU 3aJa4aMu,
CIEIUTh 3a BBIMIOJIHCHUEM IUTAHA JCWCTBUM, aJCKBATHO OICHUBATH
COOCTBEHHBIH  BKJAJ B  JIEATEIBHOCTh  TPYIINIbI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYIKAOIIIHX.

K xoniy o0yuenus B 8 kijiacce npeamMeTHbIe pe3ysIbTaThl HA 6A30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TEMIepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUIOBOM JBHUraTelb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsi/l, FIEKTPUUECKOE IO, MPOBOIHUKHU
Y JIUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUIN TOK, MArHUTHOE TOJIE;

paznuyaTh SBJICHHUA (TEIUIOBOE pacIIMpEHUE W CXKaTHUE, TeIulonepeaaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KAMWJUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHS, U3JIyYeHuE),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBUE 3apsJIOB, JNCUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCWUCTBUE MATHUTOB, JICHUCTBUE
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MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
M0 ONHUCAHUIO HX XapaKTEpPHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUYECKUX  SBICHUI B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUISAPHBIE SIBJICHUS B MPHUPOJIE,
KpUCTaUIbl B Ipupozae, usiydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
ABJICHUA B aTMmoc(epe, dMEeKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nojie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS ISl JKU3HU Ha
3emiie, MOJSPHOE CUSTHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBIICHUI;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
¢u3nyeckue BEIMUUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOIUYECTBO
TEIUIOTHI, yJeldbHAsd TEIUIOEMKOCTh BELIECTBA, YyJAEJIbHas TEIUIOTa
IUTaBJICHMS], yJedbHAs TEIJIoTa NapooOpa3oBaHUs, VeidbHAas TEIioTa
CrOpaHHsl TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOU
MAaIIUHbI, OTHOCUTENbHASI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUI 3apsij,
CWJIa TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, CONPOTHUBIIEHHE IPOBOJHUKA,
yaeIbHOE  CONpPOTMBIEHUWE  BeIllecTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOI0  TOKAa), TMpU  ONHCAHUM MPaBWIBHO  TPaKTOBATh
(U3HYECKUI CMBICII MCIOJb3YEMbIX BEIUYHMH, 0O003HAYEHUS U E€IUHUIIBI
(GU3MUECKUX BEIMYMH, HAaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(Gu3MYECKYyl0 BEJIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U MPOLECCHI,
UCIOJIb3Ysl OCHOBHBIE€ TMOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONM TEOpUHU
CTpPOEHUSI BEIleCTBA, MPUHIHUII CYNEPHO3UIMN Tojiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsna, 3akoH OMa [ y4acTKa LenH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUS DSHEPruM, IMpUd OSTOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBCHATH (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BbISABIATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrHYecKUux
iaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
bu3nyecKuXx 3aKOHOB WIH 3aKOHOMEPHOCTEH;
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pemiate pacu€THbIE 3aJadyd B 2—-3 JEHUCTBUS, HCHOJb3Yys 3aKOHBI H
bopMyIbl, CBs3bIBaroNIMe (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIu3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPATKOE YCIIOBHUE, BBIIBISATH HEIOCTATOK
JaHHBIX JUISL pEelIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEeoOXonuMble ISl €€ pElIeHHs, NPOBOAMTH pACUYEThl U CPaBHUBATH
HOJyYE€HHOE 3HaUYeHUE PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPblE MOXHO pEHIMTh IPU [OMOIIU
(U3HYECKMX METOAOB, HCIIOJb3Ysl OMHMCAHHE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBENICHUS UCCIIEA0BaHU, 1€]IaTh BBIBOJBL;

OPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUW WIH
(u3HYECKUX CBOWCTB TeJ (KaNWUISIPHBIE SBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro o0bEéma, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl NpHU M3JIYYEHHHU OT IBeTa M3JIydarolled (IOoriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
omaa €€ IOBEpXHOCTH, DJJIEKTpHU3alus TEI MW B3aWUMOJEHCTBUE
AIEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BHU3yalW3all¥sl MarHUTHBIX II0J€H IIOCTOSHHBIX MAarHuTOB, JEHCTBHSI
MAarHuTHOI'O TOJII HA NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,
CBOMCTBA 3JEKTPOJIBUIaTeisl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpoBepsEeMbIE MPEANON0KEHHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATD ~ NPAMBIE  W3MEPEHUS  TEMIIEPaTypbl,  OTHOCUTEIBHOU
BJI&KHOCTHM BO3/1yXa, CHJIbl TOKA, HAIPSIKEHHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MUECKUX BEJIIUYMH, CPABHUBATH
PE3YNbTAThl U3MEPEHUN C YUETOM 3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
JpYyrol C  HUCHOJb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBIICHUS NPOBOAHUKA OT €ro JUIMHBI, IUIOIIAJH IIOIEPEYHOrO
CEYECHUS U yJIEJIBHOI0 COIIPOTUBJICHHUs BEIIECTBA IIPOBOJHUKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HANPSOHKEHHWs Ha NPOBOJHHKE,
UCCIIENOBAHUE IIOCJIENOBATENBHOTO M MAPAJUIENBHOTO  COEIMHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs], CIeaysl MPEeNoKEHHOMY IUIaHy, (UKCHUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKOB,
JienaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEA0BAHNUS,

IPOBOJIUTh KOCBEHHbIE HU3MEpPEHMs] (PU3MUECKUX BENMYUH (yAelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, COINPOTHUBIEHUE NPOBOAHMKA, padoTra W
MOILIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpaTh
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AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUUU, U
BBIYMCIISATH 3HAUEHHUE BEJINYUHBI,

co0JIr0/1aTh MpaBWla TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pynOBaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAaHUA (B TOM YHUCIE:
CUCTeMa OTOIUIEHUS JIOMOB, THIPOMETp, MapoBas TypOHHA, aMmIepMeTp,
BOJITMETP, CUETYMK DIJIEKTPUUECKOW SHEPruH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPbI, HarpeBaTENbHbBIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
HPEIOXPAHUTEIH, DJIEKTPOMArHUT, FIEKTPOIBUTaTENb IIOCTOSHHOTO TOKA),
UCTOJIb3Ysl 3HAHHUA O CBOWMCTBaxX (DM3MUYECKUX SIBICHUN M HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIbHbIE
npubopel IO CX€MaM M CXEMAaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, IICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbI 3JIEKTPUYECKHX
Henen ¢ nocjaeaoBaTeNIbHbIM U MapajuleNIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasl yciIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LETell;
OPUBOAUTH  MpUMEpPhl  (HAaXOAUTh  WHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MYECKUX 3HAHUH B IIOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHrs 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOJIIOJIEHUS
HOPM 3KOJIOTMYECKOI0 OBEAEHUS B OKPYKAIOILIEH Cpee;

OCYLIECTBJISITh MOMCK HMHPOpMaUUU (PU3NYECKOrO0 COJAEpKaHHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpaBHEHUs
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIJACNATH  MHPOpMALMIO, KOTOpas
SIBJISIETCS] MPOTUBOPEUYUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
UCIOJIb30BaTh MPHU BBIOJHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUECKOro  COAEpKAHMS, CIPaBOYHBIE  MaTEpHUAIbI,
pecypcel cetn MIHTEpHET, BiIageTh NPpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUN U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKUE YCTHBIE COOOIIECHHUS,
0o0o0mas uHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHHKOB (PU3UUYECKOTrO
COZIEpKaHUsl, B TOM UHCiIe MyOJUYHO TPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIIENOBATEIbCKON NEATEIbHOCTH, NPU 3TOM I'PAMOTHO
UCIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3uKW,
COIIPOBOX/1aTh BBICTYIUIEHUE NIPE3EHTALIUEH;

IOpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEHOBAHUM (PU3MUECKUX
IPOLIECCOB pPACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
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MMOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBIIOJIHCHUEM IUIaHA JECUCTBUN U
KOPPEKTUPOBATh €ro, aJIckBaTHO OIICHUBAaTh COOCTBEHHBINM BKJIaj] B
JEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE,
MIPOSIBJISISI TOTOBHOCTD pasperniaTh KOH(MIUKTHI.

K koHiy o0yuenus B 9 kjiacce nmpeIMeTHbIE pe3yJibTaThl HA 0230BOM YpPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh IOHATHUA: CHCTEMa OTCUY€Ta, MaTepUaJbHAas TOYKa,
TPACKTOPHsI, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABWXKEHHUS, Aedopmainus
(ynpyrasi, mjacTuuyeckasi), TpEHHUE, IEHTPOCTPEMUTEIIbHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTHU, aOCOMIOTHO TBEPAOE TEO,
LEHTP TSKECTU TBEPIOrO Tella, paBHOBECHE, MEXaHUUECKHE KoJeOaHus u
BOJIHBI, 3BYK, WH(QPA3BYK M YIbTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI,
1IKaja 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CIEKTPhl UCIYCKaHUsI M TMOTJIOIIEeHUs, albda, OeTa- U raMMa-u3JydeHus,
W30TOIBI, SIAEPHAS SJHEPIETHKA;

pas3nuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBIYKEHUE, PaBHOYCKOPEHHOE NPSIMOJMHEWHOE JBUXKEHUE, CBOOOHOE
MaJICHUE TEJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
TE€J, PEaKTUBHOE IBHKEHHUE, KOJeOaTEeIIbHOE JIBH)KEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOAHUsA), PE30OHAHC, BOJHOBOE JBW)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEHHOE PaclnpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIIECHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHUE Oenoro ceeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTpa
U3JIYYEHHU ) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MYECKUX  SBICHUI B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SBICHHS B NPHUPOJE:
IIPWINBBI U OTJIMBBI, ABMXKEHUE TUIaHET COIIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHAMHM, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBICHUS B MPHUPOAE, OMOJIOrMYECKOe JEHCTBHUE BHJIUMOTIO,
yIbTPa(UOIETOBOrO W PEHTTEHOBCKOI'O HW3JIYYEHHM, €CTECTBEHHBIN
panivOaKTUBHBIM (POH, KOCMHYECKHE Jy4H, PaJHOAKTUBHOE H3Iy4YCHHE
NPUPOAHBIX MHMHEpAJOB, JEHCTBUE pPAJAMOAKTUBHBIX W3JIYyYEHUH Ha
OpraHu3M 4eJOBEKa), NpH ATOM IMEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (NpHU3HAKH) (PU3MYECKUX
SIBIICHUI;
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OINKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKHUE SIBJICHUS, UCIIONIb3YS
busnueckue BeNWYUHBI (CpEHsIE W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, IEpEMELICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWJIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAJEHUsl, BEC Tella, HUMIYJIbC TEIa, HWMILYJIbC CHJIbI,
MeXaHH4yecKkass pabdoTa M MOIIHOCTb, MNOTEHUHUAJIbHAas HHEPrusl Tena,
MOJHATOrO0 HAJl MOBEPXHOCTHIO 3E€MJIM, NOTEHIMAJIBHASI HEPIUs CKATOU
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPUOJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEIb MPETOMIIEHUS CPE/Ibl), IPU ONMHCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYeHUs1 M €IUHULBI (PU3NUYECKUX BEIUYMH, HAXOIHUTh (POPMYIIbI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPrUH, 3aKOH BCEMHPHOI'O TATOTEHMS,
NOPUHIMI CYNEPHO3ULIMA CHWJI, MPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHHUs HMIIYJIbCA, 3aKOHbI OTPAKECHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOrO U MacCCOBOI'0 YHMCEI
IpPU SIEPHBIX PEAKUUSAX, MNPU ITOM J1aBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHMChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TMPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIIATH
NPUYHUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
1IaroB ¢ Omnopol Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
bu3nyecKuX 3aKOHOB WIH 3aKOHOMEPHOCTEH;

pemath pacy€rHble 3amadd  (omuparonuecs Ha cuctemMy w3 2-3
ypaBHEHUI), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHUS 3aJa4d 3alMChIBATH KPATKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOLIME WIM M30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEIICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJINYMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh MpPH MOMOIIU
(U3HYECKUX METOAOB, HCIONb3Ysl OMHMCAHHE HCCIEHOBAHUS, BBIACIATH
NPOBEPAEMOE TNPENANONOKEHNUE, OLICHUBAaTh MPABWIBHOCTh MOPSAKa
IIPOBEJICHUS ~ MCCIICOBAaHMsA, JI€JIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIIBITOB;
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OPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUNA WIN
du3nYecKuX CBOWCTB TeN (M3y4deHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXpaHEHUs] HHEPruHu, 3aBUCUMOCTH IepuoAa KoJI€OAaHUU MPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJEOAHUH, MPSIMOJIMHEMHOE pacIPOCTPAHEHHUE CBETA,
pasiiokeHre Oenoro cBera B CHEKTP, U3yYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI MpeaMera B coOuparomien
JUH3Ee, HAOMIOJCHUE CIUIOMIHBIX W JUHEHUYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY M3 HM30BITOYHOrO Habopa
o0opyaOBaHMs, ONUCHIBATH  XOJI ONbITAa W  €ro  pe3yiabTaThl,
(GbopMyIHpOBaTH BHIBOIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaueHHe U3MepsAEeMOM BeJIWYMHBI ((POKYCHOE pacCTOsHUE
coOuparomieit JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3MUYECKHUX BEIHYHMH C
UCTIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH (3aBUCUMOCTH IYTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM [IBIDKEHHHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoaa
KoieOaHWii MaTeMaTHUYeCKOr0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakKeHHUsl CBeTa OT yrja MaJeHus W yria MpeloOMIICHHS OT yriia
NaJICHUs): TIUIAaHUPOBATh HCCJICIOBAaHUE, CaMOCTOSITEILHO COOUpAThH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTHU
¢usnyeckux BENUYUH B BUe TaOnuil M TpadUKOB, JENaTh BBIBOABI IO
pe3yabpTaTaM HCCIEIOBaHUS;

NPOBOJNTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOpPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBIXKCHHH,
YCKOpEHHE CBOOOJHOTO IMAaJIeHUs, KECTKOCTh MPYKUHBI, KOIDPHUITUEHT
TPEHUS CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa H
nepuojJ, KoieOaHWi MaTeMaTHYecKoro U MPYKUHHOIO MAasSTHUKOB,
ONTUYECKasi CHJIa COOMpAaroIIe JIMH3BL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOHITh U3MEPEHHS, CIEAyS MPEIOKEHHON WHCTPYKIIMH, BBIYUCIIATH
3HAYEHWE BEJIMYMHBI U aHAIM3UPOBATH MOJIYYCHHbIEC PE3YJIbTaThl C YUYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

coOMI0aTh MpaBUiIa TEXHUKU 0€30MacCHOCTH U padoTe ¢ 1adopaTopHbIM
000py/I0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU H3YYEHHBIX (U3UYECKUX MOJIEIeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIN HCTOYHUK
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CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

e XapakTepu3oBaTb MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOM Ha HX OnucaHud (B TOM 4YHUCIE:
CIOMJIOMETP, JAaTYMKU TIOJOKEHHUS, PACCTOSHUS M YCKOPEHMS, paKeTa,
9XOJIOT, OYKH, MEpUCKOIll, (¢oroanmnapaT, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETp, KaMepa BuibcoHa), HCHONb3ys 3HAaHUSA O
CBOMCTBaX (PHM3MYECKUX SIBICHHA UM HEOOXOAuMble (U3HUECKUE
3aKOHOMEPHOCTH;

e HCIOJb30BaTh CXEMbI U CXEMATHUUHbIE PUCYHKH M3yUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB
OpU pEIIeHUH Y4eOHO-PAKTUYECKUX 3a7ay, ONTHUYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouiei JInH3e;

e IPUBOAUTH MpUMEPbl  (HAXOAUTH  HH(POPMALMIO O  IpHUMEpax)
IPAaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU
XKU3HU A1 obecriedeHusi 0€30MacHOCTU MPH O0palleHuH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMSI 3J0POBbS M COOJIIOJACHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKpY KaIOLIeH cperne;

e OCYIIECTBIATh TOWUCK WHOOpPMAIUU (HU3UIECKOTO COACpPKAHUA B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOIHUTh
MyTH OINpENeNeHUs IOCTOBEPHOCTH MOJYyYeHHOM MH(OpMaIuu HAa OCHOBE
MMEIOINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHKOB;

e HCIOJIb30BaTh MPU BBHINOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-IOMYJISIPHYIO
JIUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAJIbI,
pecypcel cetu MHTEpHeT, BlageTh NpUéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHBbIE IUCHbMEHHBbIE M YCTHbIE COOOILIEHUSI HAa OCHOBE
uH(pOpMAIMN U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COlepkKaHUsl, MyOIMUHO
IPECTaBIATh PE3YyIbTaThl MPOEKTHOW WJIM HCCIEAOBATENBCKOM IESTENBbHOCTH,
IIPpU 3TOM TPAMOTHO MCIIOIB30BAaTh W3YYCHHBIM IOHSATUWHBIM  amnmapar
U3ydyaeMoro paszena (U3MKH U CONPOBOXKIATh BBICTYIUICHHE IMPE3CHTAIUEH C
y4€TOM 0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB.

COJEPXAHME OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHNM OKPY/KAIOLIEr0 MUpa.
®usnka — Hayka o mnpupone. fABieHus npupoibl. DUNYECKUE SBICHUSA:

MCXaHHNYCCKUC, TCIINIOBBIC, SJICKTPUYCCKUC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBLIC.
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®uznyeckre BeNMUMHBL. M3mepeHue Qu3anyeckux BenuyuH. Puznyeckue
npubopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucrema eJIMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT TMPUPOIY.
EcTecTBeHHOHAyUHBINT METOJ] TO3HAHWSA: HAOJIOJEHWE, TOCTAaHOBKA HAYyYHOTO
BONPOCA, BBIIBIJKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
Habmonaemoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOIIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHHM4YecKre, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUS.

2. ®usnueckue MpuOOPHI U MPOLEaypa NPSIMbIX U3MEPEHUN aHAJIIOrOBBIM M
U (POBBIM MPUOOPOM.

Jlabopamopnuie pabomout u onvimet.

1. OmpeneneHue UEHBI I€JIEHUs IIKaJIbl U3MEPUTEIBLHOT0 TpUbdOopa.

2. N3mepeHue pacCTOSTHUM.

3. M3mepenne o0bEMa KUIKOCTH U TBEPAOTO TETA.

4. OmnpeneneHue pa3sMepoB MAIbIX TE.

5. W3mepeHue temieparypbl NpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpa H
JaTYUKa TEMIEPATYpPHI.

6. IIpoBenenue mccienoBaHus IO NPOBEPKE TMIIOTE3BI: JAJBHOCTH IOJIETA
HIapyKa, MyIIEHHOIO0 FOPU30HTAIIBHO, TEM OoJibllle, YeM OOJIblle BhICOTA
yCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BemlecTBa: aTOMbl M MOJEKYJNbl, HX pasMepbl. OMbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBwxkeHnne yactul BemlectBa. CBfA3b CKOPOCTH JBWKEHUS YaCTHUI[ C
TeMIieparypoil. bpoyHoBckoe nBwkenme, auddysus. BzanMmonelicTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIKOCTEW U TBEPIBIX
(KpUCTAJUTMYECKUX) Tell. B3auMocCBs3b MeXay CBOWMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaGnronenune OpoyHOBCKOTO JIBHIKEHHUS.

2. HaGmonenue nuddysun.

3. HaOmonenue — siBneHu#,  OOBSACHAIOIIMXCS  NPUTSIKEHUEM  WIIHU

OTTAJIKMBAHUEM YaCTULL BEIIECTBA.
Jlabopamopnwie padbomosl u onvimot.
1. OueHka JuamMeTpa aroMa METOAOM psoB  (C  HCIIOJNIb30BaAaHUEM

dotorpaduii).
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2. OnBITHI 1O HAOIIOJICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUSI CUJI MOJICKYJIIPHOT'O MIPUTSIKEHUSI.
Paznea 3. /IBuskeHune u B3aumMoaeiicTBUeE TeJl.
MexaHuueckoe JBH>KeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JABMKEHWH. Pacuér mytu u
BPEMEHH JIBUOKEHUSL.
SABneHue wHepuuH. 3aKOH HHepUMH. B3anmoneilcTBUE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTHM JBWXEHHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tena.
[InotHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
00BEMa BelecTna.
Cuiia Kak xapakTepucTUKa B3auMmozeicTBus Teil. Cuia ynpyrocTd M 3aKoH
I'yka. M3mepeHue CUiibl ¢ TOMONIIBI0 AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTH. Chiia TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoneiicTByromas cui. Cuiia TpeHUs.
TpeHue CKOIbKEHUS U TPEHUE MOKOS. TpEeHHE B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHne MexaHU4YeCKOoro ABUKEHUS Tela.
2. H3mMmepeHne CKOPOCTH NPSIMOIMHENHOTO JBUKECHHUS.
3. HaOmionenue siBjeHUST HHEPIIMH.
4. HaOnroneHre n3MeHeHusl CKOPOCTHU MPHU B3AUMOJEHCTBUU TEN.
5. CpaBHEHHE MacC 110 B3aUMOJICHCTBHUIO TE.
6. Crno)keHue cuil, HalpaBJIEHHBIX 1O OAHON PSIMOM.
Jlabopamopnwie padbomost u onvimet.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIA SJIEKTPUUECKOTO aBTOMOOUJIIA U TaK Jajiee).

2. Ompenenenne CpelHE CKOPOCTH CKOJNBXKEHHsS Opycka WM IIapuka o
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsbKeHus (Iedopmaiun)
NPY>KUHBI OT TPUIOKEHHOW CHJIBI.

5. ONbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTE U ra3oB.

Hanenune. CriocoObl yMEHBIIICHHS W YBEIHUCHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHsI raza oT o0béma, Temmeparypnl. l[lepenaua naBieHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMU W raszamu. 3akoH [lackans. [THeBmaTnueckue
MaIIHbl. 3aBHUCUMOCTb JaBJICHHUS >KUIKOCTH OT TriayOuHbl. ['mapoctatuueckuii
napanokc. Coobmaromuecs cocynbl. [ uapaBindeckiue MEXaHU3MBI.
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Atmocdepa 3emnn u armocepHoe aasieHue. IIpuumHbBI CylecTBOBaHHUS
BO3AyIIHON 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO 1aBJIECHUS OT BBICOTHI Ha/l YPOBHEM MOPSI.
[TpubGopsr 17151 M3MepeHust aTMOC(HEPHOTO TaBJICHUS.

JleficTBHE )KUAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnasanue Ten. BozgyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JABJICHHS ra3a OT TEMIEPATYPBHI.

[lepenaya naBineHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: Cocyabl.

I'mapaBnuueckuit mpecc.

[IposiBnenue necTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00BbEMa NOTpY>KEHHOM YacTu

o v kA W N

TeJa U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCIIOBHE IUIaBaHMS TEIl: IJIABAHUE WJIW MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIICHHS INIOTHOCTEH TeJIa U JKUIKOCTH.

Jlabopamopnsie padbomosl u onvimot.

1. HccnemoBanne 3aBHCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
JKHJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAIKUBAIOMIEH  CWJIbI, JCHCTBYIOIIEWM Ha  TEIoO,

™~

IIOI'PYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBHCHMMOCTH BBITAIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeNa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIIEH  CHJIBI,
JNEHUCTBYIOIIEH Ha TEJIO B JKHJIKOCTH, OT O0BEMA MOrPYKEHHOM B
YKAJIKOCTh YaCTH TE€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTrpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeieNIeHne €€ rpy30n0abEMHOCTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MoOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. [IpumeHeHue TmpaBuiIa paBHOBECUS pbluara K OJIOKY.
«3onoroe mnpaBwiao» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas »dHeprusi. KuHernueckas U TOTEHIMAIbHAas dSHEPTHUS.
[IpeBpaiiieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.
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1. ITpumMepsbl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie padbomosl u onvimol.
1. Ompenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAIBHOM ITOBEPXHOCTH.
2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.
3. W3mepenue KII/] HaKJIOHHOM MJIOCKOCTH.
4. W3ydeHune 3aKOHA COXpPaHECHHUS MEXaHUYECKON YHEPIUU.
8 KNIACC

Pa3nen 6. TenuioBble sIBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITHI, MOATBEPKIAKOLINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOro, KHUIKOTO M Ta3000pa3HOr0 COCTOSHHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJIOKEHUU MONEKYISIPHO-KUHETUYECKON TEOPHUHU.
CmaunBaHKe U KalWUISIpHBIE sIBIICHUS. TemioBoe paclIupeHue U CxKaThe.

Temneparypa. CBsI3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKCHUS
yacTull. BHyTpeHHsass sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPIrum:
TerIonepenayda " COBEPILIEHUE paboTHI. Bunsl TEIJIONEepeaauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BeUIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBecHME. YpaBHeHUE TeruioBoro OanaHca. [liaBinenue wu
OTBEPACBAHUE KPHUCTAUNIMYECKUX BEUIECTB. YJ€lbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaencamus. Mcmapenwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPAaTyphl KHUIIEHHUS OT aTMOc(epHOro
JaBJICHUSI.

BnaxnocTs BO31yXa.

OHeprus TOIUIMBA. Y JeNIbHAs TEIUIOTa CTOPAHMSL.

[Ipuniuner padotel TemnoBbix naurarenedl KIIJ[ temnmoBoro nBurarens.
TennoBble IBUTATENN U 3aLUTa OKPYKAIOLIEW CPEIbI.

3aKOH COXpaHEHUS U MPEBPALCHHS YHEPTHH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaGmroneHne OpoyHOBCKOTO IBHKEHHS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBIeHUI CMauyMBaHUS U KaTWJUISIPHBIX SBIICHHM.

4. HaOmroneHue TerioBoro pacIupeHust Tedl.

5. V3MeHeHue JaBieHus ra3a Nnpu M3MEHEHUM Oo0bEMa W HArpeBaHUU WIIU

OXJIAXCHUU.
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6. IIpaBuna uamepeHuss TeMIepaTypsl.

7. Bunbl Temonepenayu.

8. OxJaxaeHue Mpu COBEPIICHUU PabOTHI.

9. HarpeBanue npu coBepiiieHur pabOThl BHEITHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HaGnroeHue KumeHusl.

12. HaGnroieHre mocTOsSTHCTBA TeMITEpaTyphl IPH IJIaBJICHUH.

13. Monenu TerIoBbIX JBUTATENEH.

Jlabopamopnsie padbomost u onvimel.

1. OnbITHI 10 OOHAPYKEHUIO IEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUSL.

2. OnbITHI 110 BBIPAIIMBAHHUIO KPUCTAJIOB [IOBAPEHHOW COJIM WIJIM caxapa.

3. OmbITel 1O HAOJIIOJCHHUIO TEIJIOBOTO PACHIMPEHUs Ta30B, KUIAKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue AaBlIeHUs BO3AyXa B OaJUIOHE MIMPUIIA.

OnepITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTbH [JABJIEHUS BO3JyXa OT €ro
00BbEMa M HArpEBAHMS WIH OXJIAXKICHUS.

6. [IpoBepka runoresbl TMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOUKA HKUJAKOCTH

B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.
7. HaGmiomenne w3MeHEHUsT BHYTPEHHEHW OHEPTHHM Tella B PE3yNbTaTe
TEIUIoNepeaay U padoThl BHEIIHUX CHJL.

8. HMccrnenoBanue sBiI€HUS TEMIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H

ropst4er BOJIBL.

9. OmpeneneHue KONMMYECTBA  TEIUIOTHI, TOJYYEHHOIO  BOJOM  IIpH

TEII000MEHE C HArPETHIM METAJUTMYECKUM LIUJIHHIPOM.

10. OnpeneneHne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiiecca UCIapEHUs.

12. OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pazgen 7. Daekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa snekTpuyueckux 3apsioB. BzaumoneiicTBue
3apsoKeHHbIX  Teln. 3akoH KynoHa (3aBUCMMOCTh  CWIIBI  B3aMMOJAEMCTBUSA
3apSKEHHBIX TE OT BEJTMYMHBI 3apsIIOB U PACCTOSHUS MEKY TEJIAMH).

Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro mnods. IIpuHuun
CYNEPHO3ULIUH IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenn snexkrpudeckux 3apsmoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUAPNEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOT 0 3apsa.
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OJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HUctounuku mocTtossHHOro ToOKa. JIEMCTBUS 2JIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUIN TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckas uenb. Cuwia  Toka.  DJIEKTPUYECKOE  HampshKEHUE.
CormnpoTuBineHne NpOBOJHUKA. Y IEIBHOE CONPOTHMBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE U MApPAUIENbHOE  COEIMHEHUE
IIPOBOJHUKOB.

Pabora ¥ MOIIHOCTH 3JIEKTpUYECKOrO0 ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpudecKre Uenu U MoTpeOUuTeNn 3IeKTpuIecKol 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrossHHbIE ~ MarHWTHl.  B3aumMomencTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHOe none. MarHutHoe nojie 3eMJIM U €T0 3HAYEHUE JIJIA )KU3HU HA 3eMIIE.
OnbiT  Opcrena. MarHuTHoe TONE€  JJIEKTpUUECKOro Toka. IIpumMeHneHue
AJIEKTPOMArHuTOB B TEXHUKE. /[eliCTBME MarHUTHOIO MOJI HA IPOBOJHUK C TOKOM.
DJNIEKTPOJBUraTeNlb MOCTOSIHHOrO TOKa. Vcronb3oBaHWe 3IeKTpoABUraTenci B
TEXHHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SIBiaeHue daeKTpoMarHuTHOM MHAYKIuuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLUs TEN.
JIBa pojl1a 3JIEKTpUYECKUX 3apsi0B U B3aUMOJECUCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOMNA.
DIIEKTPOCTATUYECKAs HHIAYKIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPSJIOB.
[IpoBOIHHMKY Y TUAJIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JEKTPUUYECKOTO OIS
M cTOYHMKH TOCTOSIHHOTO TOKA.
JIercTBYSI IIEKTPUUYECKOTrO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIIePMETPOM.
. I3MepeHune 3J1eKTpUUEeCKOro Hanps>KeHUsI BOJIbTMETPOM.
. PeocTtar u Mara3uH COpOTUBIICHUM.
. BzauMopelicTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS MMOJIOCOB MarHuTa.
. MogenupoBaHue MarHUTHBIX MOJIEN TOCTOSTHHBIX MArHUTOB.
. OneIT Dpcrena.
. MarauTHOE€ noJje Toka. DJIEKTPOMAarHur.
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. JleficTBME MarHUTHOTIO MOJISl HA MPOBOAHUK C TOKOM.

. DIIEKTPOABUTATENb TOCTOSIHHOT'O TOKA.

. UccnenoBanue siBieHUs 3JIEKTPOMArHUTHOM UHTYKIIUH.

. OnbiTsl @apajes.

. 3aBUCUMOCTh HaNpaBJ€HUsS WHIYKIIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

. DNEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.

o v o~ W

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

OnpIThl MO HAOJMIONEHUIO DJIEKTPU3AIMU  Tel MHAYKIMEH U Tpu
CONPUKOCHOBEHHH.

HccnenoBanue JEUCTBUS DJICKTPUUECKOTO TMOJSI HAa TMPOBOJHUKH H
TUAIEKTPUKH.

CoOopka u npoBepka pabOThI AIEKTPUIECKOMN 1IETIH ITOCTOSTHHOTO TOKA.
N3Mepenue u peryaupoBaHie CHIbI TOKA.

N3mepenue u peryiupoBaHUe HAMPSIKEHUS.

UccnenoBanre 3aBUCUMOCTH CWJIbI TOKa, HUIYILETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AIEKTPUIECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JJIUHBI, IUIOMIAIA TONEPEYHOI0
CeUYeHHUs U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKCHUM MpU  TOCIIEA0BATEIHHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWIbl TOKa MPU MHapaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AJIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIJACISEMON Ha
pe3ucTope.

HccnenoBaHue 3aBUCUMOCTU CHJIBI TOKA, WAYIIErOo 4epe3 JaMIOuKy, OT
HaIpsDKEHUsSI Ha HEl.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUSI TTOCTOSTHHBIX MAarHUTOB.
WN3yuyeHre MarHUTHOTO TOJNS  TOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BEIMHEHUH U Pa3/ICIICHHUN.

HccnenoBanue AeHCTBUA SJIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKa M HaIpaBJICHUS TOKa B
KaTyIIKe.

N3yyenue 1erMcTBrsE MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
KonctpyupoBanue u uzyueHue padoThl AJIEKTPOABUTATENS.
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20. M3mepenne KIIJ[ 351eKTpoABUTraTeIbHOW YCTaHOBKH.

21. OnBpITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WMHIYKIUU:
UCCIIEOBAHUE W3MCHEHUW 3HAYE€HUS W HAIPaBICHUS WHIYKLMOHHOIO
TOKa.

9 KJIACC

Pazgen 8. Mexannueckue siBJICHHS.

Mexannueckoe nABwkeHHE. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCUTENBHOCTh MEXAaHUYECKOI0 JBIKEHHS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBxeHne. HepaBHoMepHOe npsiMosinHEHOEe nBmkeHue. CpellHss 1 MTHOBEHHast
CKOpOCTb TeJia TP HEPABHOMEPHOM JBHKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe BrkeHue. (CBoOoaHOE
nagenue. OnbiTel ["anumes.

PaBHOMEpHOE ABMXKEHHUE MO OKpY>KHOCTH. Ilepmom m dactota obOparieHus.
JIuneriHas u yrioBas CKOpOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HptoToHa. Bropoit 3akon HeroTtoHa. Tperuii 3akon HerotoHa.
[IpyHIMI CynepnO3UIIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbXKEHHUS, CHIIA
TPEHHUS TTOKOSI, APYTHE€ BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
nageHus. J[Bmxenue mianer BOokpyr ComHua. IlepBasi kocMuueckass CKOpPOCTb.
HeBecomocTs n neperpysku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsixecTu.

Nmnynec Tena. 3menenue mmnyinbca. IMmynbe Cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE IBUKEHUE.

MexaHnuueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TSXKECTH, YHpPYyrocTH,
Tperus. CBs3b dHepruu U padbothl. [loTeHIManpHas SHEepPTrus Teja, MOAHATOrO HaJ
MTOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPIMHU. 3aKOH COXPAHECHMS MEXaHWYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HaOnrogeHne MexaHWUYeCKOro JBUKEHUS Tejla OTHOCUTEIBHO PAa3HbIX Tell

OTCYETA.
2. CpaBHEHHME MyTE€W W TPACKTOPUI [BWXKEHUS OJHOIO U TOrO K€ Teia
OTHOCHUTEIIBHO PA3HbIX TEJI OTCUYETA.
N3mepenne ckopoCcTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.
4. HccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHHS.
HalGmtonenune nBmxeHus Tena mo OKpy>KHOCTH.
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10.
11.
12.
13.
14.
15.
16.

Habmronenne MmexaHn4ecKux sIBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PpPABHOMEPHOM H  YCKOPEHHOM JBUKCHUU
OTHOCHUTEIIbHO KaOHWHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MAacChl Tejla U JIEMUCTBYIOIIEH HAa HErO
CHUJIBL.

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUU TETI.

N3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUM.

Ilepenaya umiynbca npu B3anMOJAEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJIEUCTBUM TEJI.

CoxpaHeHre UMIyJIbCca MPU HEYIIPYTOM B3aHUMOJICHICTBUH.

CoxpaHeHne UMITyJIbCa pU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
Habmronenne peakTUBHOTO ABUYKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaJICHUM.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBHKEHUU TeNa NMOJ IEVCTBUEM
IIPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JijIsi pa3roHa W JaJIbHEHUIIIEr0 PaBHOMEPHOTO
JBIDKCHHS IIIAPUKA WU TEIEKKH.

Ompenenenre cpeaHeld CKOPOCTH CKOJBXKEHUS OpycKa WM JBUKEHUS
[IapHUKa [0 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Tella TPH PAaBHOYCKOPCHHOM JIBFDKCHHH TIO
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHU TPH PaBHOYCKOPECHHOM
JBIKEHUM 0€3 HayalbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CAUM TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAYaJIbHOM CKOPOCTH IIYyTH OTHOCSTCS Kak psja HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBKCHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

Onpenenenue kodphUIMEHTa TPSHUS CKOJIBKCHHS.

Onpenenenre KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIBI TPEHHS TPU PAaBHOMEPHOM JIBMKCHHHU Telia
110 TOPU3OHTAJILHOM MTOBEPXHOCTH.

Ompenenenre pabOTHl CWJIBI YIOPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOJIBIKHOTO U TTOJABUYKHOTO OJIOKOB.

N3yueHue 3aKk0Ha COXpaHEHUS YHEPTHH.

Pa3znen 9. Mexann4yeckue KoJe0aHUA W BOJIHBI.
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KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKuil U Npy>KUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIEOATEIHbHOM JIBUKEHUU.

3aryxatomue — kojebaHusa.  BeiHyxkaenHole — koieOanusa.  Pe3onasc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHWYECKUMX BOJH. [IpomonbHble W
NOoNepeYHble  BOJIHBIL. JInMHA BOJMHBI M CKOPOCTh €€ pacrIpOCTPAHECHUS.
MexaHuuecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOITHBI.

3Byk. ['pomKkocTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. WH(ppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOmromenune kojeOaHWii Tel IIOA AEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Hab6ntonenue kosnebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOGntonenue BoIHY)AE€HHBIX KOJI€OaHUI U pE30HAHCA.

PacnpoctpaneHnuie npooJibHBIX U MOMEPEYHBIX BOJH (HA MOZENHN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie padbomosl u onvimot.

1. OmpeneneHne dYacTOThl H  TEepUoJa KOJI€OaHWH MaTEMaTUYECKOTO
MasTHHKA.

2. OmnpeneneHue 4acToThl U NIepro/Ia KoJIeOaHU PY>KUHHOTO MasiTHUKA.

o v A~ w N

3. HccnenoBanue 3aBUCUMOCTH MepHoJia KoJieOaHUM MOJIBEIIEHHOTO0 K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpHOIa KoJeOaHUN NPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka He3aBUCHMOCTH IepHoAa KojeOaHuM rpysa, MOJABELUICHHOIO K
HUTH, OT Maccel rpysa.
6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh Iepuoia  KojeOaHuid
NPYKUHHOTO MAasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOJHOTO MaJICHHUS.
Paspges 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  MOJIE.  OJJEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
AJEKTPOMArHUTHBIX BOJH. lllkana »JeKTpOMarHUTHBIX BOJH. lcmosib3oBaHUE
AJIEKTPOMAarHUTHBIX BOJIH JIJISL COTOBOM CBSI3H.
OnekTpoMaruuTHas npupoaa cera. CkOpocTh cBera. BOnHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuie padbomost u onvimel.
1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOULIBI0 MOOHIBHOIO
TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  momens  cBera.  HMcrounukm — cBera.  [IpsAmonuHelHOE
pacnpocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxenue ceera. [lnockoe
3epKano. 3aKOH OTPa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHus cBera. llomHoe BHyTpeHHee
OoTpakeHue cBera. lVcrnonb3oBaHUWE TOJIHOTO BHYTPEHHErO OTPaKEHHsS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xoxm nydedt B aumH3e. Onruyeckas cucrtema (oToarnmapara,
MHUKpPOCKONIAa M TeliecKoma. [7a3 kak onrhueckas cucrema. bim3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hbtorona. Crnoxenue
CIEKTpaJbHBIX UBETOB. JlUciepcHst CBETA.

Jemoncmpayuu.

[IpssMonuHelHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHnue cBera.

[Tomyuenne n300pakeHnii B IUIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTHYecKui CBETOBO/I.

Xon myde B cCOOMPAIOIIIEii TUH3E.

Xox ny4yer B pacCEenBAaIOIIEH JINH3E.

[Tonyyenue n300paxeHuil ¢ TOMOLIBIO JIMH3.

[Tpuniun aeiictBus ¢otoamnmaparTa, MUKPOCKONA U TEIECKOIIA.
10. Mopnens ri1asa.

11. Paznoxenue 0enoro cBera B CHEKTP.

12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HbBIX IIBETOB.

R L

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTU YIJla OTPa)KC€HHsI CBETOBOIO Jiyya OT yrja
naJeHus.

2. W3yueHue xapaKTepuCTUK U300paxKeHus MPEeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIIEHHS CBETOBOTO Jiy4ya OT yrja
Na/ICHUs1 Ha TPaHUIIE «BO3IYX—CTEKIION.

4. llonmydeHue n300pakeHHI ¢ MOMOILBIO COOUPAIOLIEH JTHH3BI.
Omnpenenenre (HOKYCHOTO PacCTOSHMSI M ONTUYECKON CHIIbI coOMparolen
JIMH3BI.

6. OINBITHI MO Pa3JIOKEHUIO OEJIOro CBETa B CIEKTP.
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7. OnbITBI MO BOCHOPUATHIO LIBETA MPEAMETOB IMPHU UX HAOIIOACHUM Yepes3
[[BETOBBIE (PUIILTPHI.

Pazgen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb atoma. Monens aroma bopa.
Hcenyckanue n nornomenne ceeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Asb(a, Oera- U ramma-usnydenus. CTpoeHHE aTOMHOTO
saapa. Hykionnas wmopens aromHoro sapa. HM3zorombsl.  PagunoaktuBHBIE
npespanienus. [lepron momypacmnaga aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOI'O YHUCEIN.
DHeprusi CBsI3M aTOMHBIX snep. CBsA3p Macchl W dHEpruM. Peakiuu cuHTE3a u
nesnenus siuep. Mcrounnku sneprun CosHIa U 3BE3.

Anepnas ocHepreruka. JleWCTBUS pPagUOAKTUBHBIX HU3JIYYEHUHW HA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpbl U3JIy4YEHHMSI U MTOTJIOMICHUS.

2. CHexTpsbl pa3au4HbIX Ia30B.

3. CnekTtp Bomopo/a.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TydCHUH.

6. Perucrpanus nsiydeHus NpupoAHBIX MUHEPAIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HalnroneHue CIUTONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITYUYCHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHE HDHEPIMM YaCTHULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenue paguoakTUBHOro (hoHa.

IHoBTOpHTEILHO-00001IAOIM A MOAYJIb.

[ToBTOpUTENBHO-00001AIOIINI MOIYJIb MIPEHA3HAYEH JJIsl CUCTEMAaTHU3aluu
U 0000IIeHHs  TNPEIMETHOrO  COACpKaHUSI U ONbITa  JESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUU BCErO Kypca (PU3MKH, a TAKXKe JJIs MOJTOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY »J3K3aMeHy Mo (u3uke g 00ydaroluxcs,
BBIOpABIINX ATOT Y4EOHBIH MpeIMET.

[Ipy n3ydeHUM JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITENbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeUMBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopmMupyercs
€CTECTBEHHOHAy4YHAs! T'PAMOTHOCTH: OCBOCHHE HAyYHBIX METOAOB HMCCIEIOBAHUS
SABJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3Mueckue
ABJICHUS, NPHUMEHSS I[IOJIYyYECHHbIE 3HAHWS, pelmaTbh 3aJadyd, B TOM YHCIIE
KauECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
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[IpyHIMIIHANBHO OEATEIbHOCTHBIM XapaKTep JAHHOTO pas3felia peaiu3yeTcs
3a Ccu€T TOro, 4YTo OOy4YarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeres:

HAa OCHOBE TIOJYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYYHO OOBSICHITH
bu3nYEeCcKHe SIBJICHUS B OKPY’KAIOIIEH MTPUPOJI€ U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUH, B TOM
YuUCIIe 11 POBEPKU TUIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOIOB;

OOBSCHSTh HAy4HbIE OCHOBBI HaMOOJIEE€ BAXKHBIX JOCTUKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MPAKTUYECKOT O UCITOJIB30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
DHEPIUH.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuyecTBO 4acos Monyab
. HanmenoBanue padoueii
oy Pa3HeioB u TeM Beero  OHTPOabHbie | JlaGopaTopubie | MPOIpaMMbi
nmporpaMmmbl paﬁoTbl paﬁ()'n,] BOCIIUTAaHUA
«IkoabHBIH
YPOK»
Paznen 1. ®uszuka u eé posib B NO3HAHUYN OKPY KAKOIIET0 MUPa
TTocBsamERHBIN
11 ®dusuka - HayKa o 9 =10
' IpUpo/Ie HewnsBectHoro
coJijiata
TTocBsmEnHbBIN
1.2 dusirieckie 2 1 Juto I'epoes
BEJIMYUHBI
OreuecTBa
TTocBamEénnabIN
EcrecTtBeHHOHAaYY JHI0 maMsiTi
1.3 HBIA METOJ 2 1 KEPTB
MMO3HAHUS JEnopTaIiH
HapoaoB Kpbeima
Hroro mo pazmeny 6
Pasnean 2. IlepBoHayajibHbIe CBeAeHUS 0 CTPOEHUH BelleCcTBa
IMocBsaménHbIN
21 Ctpoenue 1 JIHIO ClaBsITHCKOM
BEIIECTBA MMICHbMEHHOCTH U
KYJIBTYpPbI
MexyHapoaHblit
JIBrmkeHue u ACHB
2.2 B3aUMO/ICHCTBHE 2 1 pacmpocTpaHeHHs
YaCTHII BEIIECTBA IPAMOTHOCTH
TTocBsmieHHbBIN
JlHI0
ArperaTHblie I'ocynapcTBeHHOT
2.3 COCTOSTHUS 2 o repba u
BEILIECTBA Tl'ocynapctBeHHOT
o (hnara
PecniyOnuku
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Kpbim

Hroro no pazneny

5

Pa3nea 3. /IBu:xkeHue U B3auMoaeiicTBUe Tel

IMocBsaméHHbIN
31 MexaHnnueckoe 3 65-neTnio co IHA
' TIBUYKEHUE 3a%OKCHUS
Beunoro orasa
TlocBsiieHHBIH
Huepuus, macca,
3.2 4 J{H10 3amMTHIKA
ILUIOTHOCTH
OreyecTBa
IlocBsteHHbIN
JHt0
3.3 Cwta. Bunsr cun 14 1
BOCCOEIMHEHUS
Kpsiva ¢ Poccuent
Hroro no paszneny 21

Pa3znea 4. /laBjienne TBEPABIX Te,

JKHIKOCTEH U ra3oB

JlaBneHwue.
[Iepenaua N .
IlocBameénHubIi
JIaBJICHUS I
N HIO
4.1 TBEPABIMU 3
HewussectHoro
TeJlaMH,
coyjara
KHAJIKOCTSIMH 1
razaMu
i IlocesaménHbIM
aBJICHUE
4.2 5 Juto I'epoes
KUAJIKOCTH
OreuecTBa
IlocpsamEHHbBII
JHI0 mamsiTi
Atmocdepnoe
4.3 6 KEPTB
JIaBJICHHE
JIeTIOpTalK|
HapoaoB Kpbima
JeiicTBue TTocBsmEnHbIN
44 JKHUIKOCTH M rasa p 1 JIH1O cliaBsiHCKOM
' Ha MOrpyk€HHOE MUCHbMEHHOCTH U
B HHUX TE€JIO KYJbTYPBI
Uroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
Pa6oTa u .
5.1 6 MexnyHapoaHbIi
MOIITHOCTD
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JIEHD

pacnpocTpaHeHuUs
IrPaMOTHOCTH
IlocBsmeHHbIi
JHr0
l'ocynapctBeHHOT
5.9 [Ipocteie 5 1 o repba u
MEXaHU3MBI lNocynapcTBeHHOT
o ¢urara
Pecniy6nuku
Kpsim
TlocBaménubIit
53 Mexanuueckas 4 1 1 65-neTnro co aHA
SHEPrus 3ANOKEHUS
Beunoro orus
Uroro no pazaeny 15
OBIIEE
KOJIMYECTBO
12
YACOB I1IO 68 3
[TPOIT'PAMME
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8 KUIACC

KoanuyecTBo 4acosB Monyas
N HaumenoBanue padoueit
(]
w/n pa3iesioB U TeM B Konrpoabusie | IlpakTHyeckue nporpaMMbl
cero
IIporpamMmmel padoThI paboThI BOCIIUTAHUSA
«IkoabHBII
YPOK»
Paznea 1. TensioBble siBaeHUst
ITocBsmeHHBIH
Hr0
Ctpoenue u
1.1 . 7 BOCCOEIUHEHUS
CBOMCTBA BEIICCTBA
Kpbima ¢
Poccuent
Bcecemupsslit
T JICHb
€IJIOBbIE .
1.2 21 1 3 IIPUBETCTBUH.
MIPOIIECCHI
Ypoxk —
o0IIeHUS
Hroro mo pazneny 28
Pa3pnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHUe
3apsIbl. IMocBsménHEbIN
2.1 3apsKEeHHbBIE Tella 7 JlH10 maTepu B
15070.¢ Poccun
B3aUMO/ICHCTBHE
99 IMocTostHHEBIN 20 1 6 IMocBsménHbIN
' ANEKTPUYECKUN TOK JIHIO MHBAIMIOB
ITocBsnieHHbBIN
MarauTtHbIe
2.3 9 1 2 BcemnpaoMy
SIBJICHUSI
JTHIO TeaTpa
Henr cmexa wu
oMopa.
DJIeKTpOMarHuTHas
24 4 [Tucarenu
WHIYKIUS
CMEIOTCS
Hroro mo pazmeny 40
OBHIEE KOJIMYECTBO
YACOBIIO 68 3 9
[TPOI'PAMME
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9 KUIIACC

Koan4yecTBo 4acoB Monyas
HaumenoBanue padoueit
[1]
o/ pa3iesioB U TeM B Kontpoabubie | IlpakTHyeckue | NPOrpamMMbl
cero
NpPOorpamMMbl padoThI padoThI BOCIIMTAHUSA
«IIIK0JAbHBIH
YPOK»
Paznen 1. Mexanuuyeckue siBJIeHHS
Mexaandeckoe ITocBaménnbIi
11 JIBUJKECHHE U 10 5 JHr0
' CIIOCOOKI €T0 HewussectHoro
OITMCAHMUS coJiaTa
B . IMocBaménnbIi
3aNMOACHUCTBHE
1.2 10 1 2 Huto I'epoer
T
OTeuecTBa
ITocBsménnbIN
HIO TIaMATH
3aKOHBI A
13 10 2 KEpPTB
COXpaHEHUs
JIeTIOPTAIIHI
HapoaoB Kpeima
Hroro mo pazaeny 30

Pa3gen 2. MexannuecKue KoJ1e0aHud U BOJTHbI

IlocBaméHHbBIN
JIH10
Mexanuueckue o
2.1 3 CIIaBSIHCKOM
Konedanus
MMUCEMEHHOCTH U
KYJIbTYpbI
MexyHapoaHbl
29 Mexanuueckue 3 1 U IeHb
' BOJIHBI. 3BYK pacnpocTpaHeH!
sl TPaMOTHOCTH
Uroro mo pazneny 6

Pa3znen 3. DileKTpOMArHUTHOE MOJI€ M JJIEKTPOMATHUTHbIE BOJIHbI

DNEeKTPOMarHuTHOE
1oJje u
3.1

SJICKTPOMArdHuTHLBIC
BOJIHBI

ITocBsmieHHBIN
JHr0
l'ocynapctBeHH
oro repba u
I'ocynapcrBenH
oro ¢ara
PecryOvku
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Kpbim

Uroro mo pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
ITocBsAménHbIN
3aKOoHBI
65-1reTuro co
4.1 pacnpoCTpaHEeHUs 4 2
ITHS 3aXOKEHUS
cBeTa
Beunoro orus
JInH3EI 1 ITocBsAménHbIi
4.2 OITUYECKHE 6 2 J{Ht0 HapoOaHOTO
npudOpHI €IMHCTBA
Paznoxxenue ITocsiieHHBIN
4.3 Oenoro cera B 2 2 Bcemupaomy
CIIEKT] JTHIO TeaTpa
Hroro no pazaeny 12
Pa3znen 5. KBanTtoBbIe IBJIEHHUA
Ucnyckanue u . .
IMocBsménnbIn
51 [IOTJIOLIIEHUE CBETA 4
JIHI0O UHBAJIHUIOB
aTOMOM
C IMocBsménnbIn
TPOEHHE
5.2 P 2 10 maTepu B
aTOMHOTO siApa
Poccun
Bcecemupnslit
JIEHb
5.3 SnepHble peakuun 5 1 IIPUBETCTBUH.
Ypoxk —
oOureHns
Hroro no pazneny 11
Pa3nea 6. [loBTopnTe1bHO-00001Ia10 1M MOYJIb
Ypok MyxecTBa
K JIHIO TaMsTH 0
IloBTOpEHUE U
poccusiHax,
00001eHne
HCIIOIHABIIINX
6.1 coJiep KaHHs Kypca 3 S
CITY’KEOHBIHN
¢u3uku 3a 7-9 YK
JIOJIT 3a
KJacc
npeaesiaMu
OTeuecTBa
Uroro no pazaeny 3
OBHIEE KOJIMYECTBO 68 3 12
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YACOB I1O ITPOTPAMME
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YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIHEUEHUE OBPA30BATEJIBHOI'O NTPOLIECCA

1. ®wusuka, 7 knacc/ Kabapaun O.®. , AkimonepHoe obmectBo «M3gaTenscTBo
«IIpocBemenue», 2014 — 176¢

2. ®wusmka, 8 knacc/ Kabapaun O.0. , AkunonepHoe o6mectBo «M3naTenbcTBo
«IIpocsemenuen, 2014 — 176¢

3. ®wmswmka, 9 xnace/ Kabapaua O.®. , AkunonepHoe o61miectBo «M3maTenbeTBo
«IIpocBemenue», 2014 — 176¢

4. IIUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MUHTEPHET
https://physics.ru/

http://ifilip.narod.ru/

http://kvant.mccme.ru/

https://phys-ege.sdamagia.ru/
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