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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TtpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaeparuu, peanu3yrOIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSX (U3HMKHU, aHAIU3 H
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha u3ydenue Qusuku (6a30BBbIM ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZelO).

[Ipennaraemeiii B mporpaMMe no (Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nsyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nUecKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKY;

— OCO3HAaHUE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBJICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS TporpamMmbl M0 (U3MKE HAa yPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANOI0KEHUS 00 X pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJIbHbIE YYeOHbIe NeiCTBHUSA:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TTPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTHKEHUIO: paclpeiensiTh poiH, OoOCYKIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX  MOAXOJAX TMPUHATHA  PEIICHHM
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeAjiaraeMble BAPUAHThI pEIICHUH;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIH U YCIOBUIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI M TAKOE YK€ IPABO IPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOI0/IeHNE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, aedopmanusa  (ynopyras, — IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBiICHUS TBEPABIMU TeEJIaMH, XHUAKOCTSIMU U
razamM, arMoc(epHOe JaBlieHHWE, IUIABaHUE TeJl, MPEBpaIICHUS
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uHclie (U3UYECKUE SBICHUS B MPUPOJE:
NpPUMEPBI JBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJe YeJIO0BeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeTMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KHMHETHYECKas: M NOTEHLMAIbHAS SHEPIHs), NPHU OMNHMCAHUM IPABUIIBHO
TPAKTOBaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUUECKUX BEIHYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTH OO0BsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3BIBaIONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAlM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh TMPU TOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PUBMYECKUX SIBICHUW WM
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEpaTyphl C WCIOJb30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM TNPSIMBIX H3MEPEHUHN (3aBUCUMOCTU IIYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YJIMHEHHS MPY>KUHBI, BHITAUIKUBAIOMICH CUIIBI OT 00BhEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTAHOBKY H
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs] (DU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AEWUCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIINECS COCYAbl, OapoMerp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKMX 3HAHWW B TOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
JUTEpaTypy (pU3MYECKOro coAepXaHus, CIPaBOYHbIE MaTepHallbl,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaluu (pU3NUECKOro CoAepkKaHUs, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM paclpeienaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aHMOJCHCTBUE, YUUTHIBAsI MHEHHE OKPYKAFOIIHX.

K koHiy o0yueHus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBMKCHHC
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3MlyXa, TEeMIepaTypa, BHYTPCHHSS JHEPTUs, TEIUIOBON JIBUTATEb,
AIIEMEHTAPHBIN JJIEKTPUUSCKUMA 3apsil, HIEKTPUIECKOE T0JIe, TTPOBOTHUKH
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUICCKUAN TOK, MATHUTHOE TT0JIC;
paznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CHKaTHe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS TeJl, B3aUMOJICHCTBUE 3aps0B, JCHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (U3HUECKOE SIBIICHUC;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKPYXalolleM MHpEe, B TOM dUHcCIe (U3NYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOEC HATSHKCHUE W KaNWULIPHBIC SBICHUS B TPHUPOJC,
KpUCTa/UTBl B TIpUpoje, uinydenwe CoiHIA, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emute, TOJSAPHOE CUSHHUE, IPU 3TOM TEPEBOIUTh MPAKTHYECKYIO 3a7a9y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUH;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCIIOIL3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJieJbHas TEIJIOEMKOCTh BEILIECTBA, VjeJbHAas TEIuloTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIAa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(uU3NYECKYI0 BEIUMYMHY C JPYTUMHU BEJIWYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULUHU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKHE TPOLECCHl W CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XapPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (PUBMUYECKUX SIBICHUIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTte pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJuMble il €€ pelIeHUs, NPOBOAMTH pacuéThl W CpPaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPAJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLECCa OCTBIBAHUS U
HarpeBaHusi MPU H3IYYECHHH OT IBETAa H3Iy4aromieidl (IOrJIoaolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3allisl MarHUTHBIX TOJEeH TMOCTOSHHBIX MAarHUTOB, JEWUCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH HCCIEA0OBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUUHBI OT
Ipyrol C WCHOJB30BAaHMEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMK, OT HANOpsDKEHUS Ha  IPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOM 3aBUCHMOCTH B BHUAE TaOMuI U TpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

POBOANTH KOCBEHHBIE W3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl MPEeAJIOKEHHON MHCTPYKUUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX omucaHus (B TOM YHCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPAHUTENH, YJIEKTPOMArHUT, FIEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPHl  (HAXOAWTh  HWHGPOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYIIECTBJISATh TMOUCK HHPOpMaUK (PU3HUECKOTO COJIEpPKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAILUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEepKaHusi, B TOM 4YHucie MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINECH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIad B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIBL30BaTh TOHSTHUS: CHUCTeMa OTcYéTa, MaTepualibHasi ToOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
M30TOIIbI, SiZIEpHAsi SHEPTETUKA;



paznuyaTh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHUE, CBOOOHOE
najicHUE TeJI, PABHOMEPHOE JIBIKCHUE 10 OKPY)KHOCTH, B3aMMOICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JABMKEHHUE, OTpaKeHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHHE OEJIOT0 CBETa B
CIEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJAHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3WYECKUX  SBICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3nyeckue SIBICHUS B MPHUPOJE:
MPWIUBBI U OTIUBHI, ABMXKEHUE MaHeT COTHEYHOU CUCTEMbI, pEaKTUBHOE
NMBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, DJXO, I[BETa Te,
ONITHYECKHE SIBJICHUS B TPHUPOJAC, OMOJOTHYECKOE MEHCTBHE BHIMUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYeHUNW Ha
OpraHu3M 4YeJIOBEeKa), MPH ATOM IMEPEBOANTH IMPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIACHSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UUECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3NYecKue BEIWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPCHHE, TEPEMEIICHUEe, MyTh, YIJIOBas
CKOPOCTb, CWUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIa TSKECTH, YCKOPCHUE
CBOOOJHOTO TAJEHHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS JHEPrus Teda,
MOTHSTOTO HAJl TMMOBEPXHOCTHIO 3eMJIM, MOTCHIIMAIBbHAS DHEPTHUS CIKATOU
NPY)KWHBI, KHHETHYECKash DSHEPrus, IIOJIHasS MeEXaHWYeCKas >SHEprus,
MEePHOJT U YacTOTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaYeHUsI U €IUHULIBI (U3UUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUu, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
IpU SJAEPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYI (POPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTMYECKUX I11aroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHbIe 3adadd (OMUparolmuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOKHO PpEIIUTh MpPU MOMOUIH
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOJCHUIO (PU3MYECKUX SBJICHUM WIH
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSMOIIMHEWHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B CcoOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY W3 U30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE HU3MepsAeMOll BelauuuHbl ((POKycHOE paccTosHuE
cobuparomieil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOrOo MAasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOJMI U TpadUKOB, NeiaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTb, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOJYUYEHHBIE PE3yIbTaThI C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPOE TENIO, TOYEYHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJEelbh aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI i CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIICHUH Y4YEOHO--NPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl IJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
OPUBOAUTH  NpPUMEpPhl  (HAXOIUTh  HMHGOOpPMALMIO O  IPUMEPAX)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecriedeHus: 0e30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILEH Cpejie;



e OCYIIECTBIATh TOWUCK uWH(pOpMaruu (PU3NIECKOTO COACp)KaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

e HCIOJIb30BaTh MPHU BHINOJHEHUHN YUYE€OHBIX 3a/laHUN HAYYHO--TIONYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcsl cetd MIHTEepHET, BiIaeTh NpUEéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(GOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
MHGOpMaIIMU U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, ITyOIMUHO
IIPEACTABIATH PE3YJIBTATHI IPOEKTHOW WIIM HCCIIEIOBATENBCKON AEATEIBHOCTH,
IIPY STOM TPAMOTHO MCIIOJIb30BaTh U3YYEHHBIN ITOHATUIHBIN anmnapaTr u3y4aeMoro
pazzena (U3MKU U COITPOBOK/IATh BBICTYIUICHUE MTPE3EHTALUEN C YUETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ| TMO3HAHMs: HaOJIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonaeiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHHEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUs TeJN: MJABaHUE WJIM MOTPY>KEHHUE Te B 3aBUCUMOCTU
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT 0OBbEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexXaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre OTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETUHYECKOU TEOPHH.
CMaurBaHMe U KaOWUISIPHBIE SBJIECHMS. TErIoBoe pacuIMpeHNE U CKaTHe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbpHasd TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

N3meHenue paBieHUs ra3a NMpU U3MEHEHUHM 00bEMa M HArpeBaHUM WM
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosHCTBA TeMITepaTyphl TIPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MpPU CMEIIMBAaHUU XOJOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSIHUS MEXY TEJIaMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  AMDJIEKTPUKH. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuna  Toka.  DIEKTPUYECKOE  HaIPsHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre 1enu U MOTPeOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKLHS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTU. Ilepmon u vacrtora oOpamieHusl.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMmocCTh 1 neperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass paboTa ¥ MONTHOCTh. PaboTa CM TSKECTH, YMPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tejla OT MacChl Te€Jla U ACUCTBYIOIIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABUKEHUH TeJIA MO 1€ HCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue koneOaHUil Tea MOJA AEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I L



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBeta. 3atMeHua Connua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEWHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK N300PAKECHUS MPEMETA B TIIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparoIen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOroeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJI0BOIO M MacCOBOTO YHCEN.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
U 0000IICHWS  TPEIMETHOTO  COACpKaHWsT W OMbITa  JCATEIHHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBJIAJICHHE YMEHUAMU OOBICHATH (pU3Mueckue
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' e Pupoa https://m.edso0.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
S https://m.edso00.ru/7f416194
N bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METO/I TO3HAHUSI 2 1 o 16104
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMO/ICHCTBUE YACTHI] 2 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIE COCTONHI Befmectsa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHH4eCcKOe IBUKEHIE 3 nbmroTexa LO

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

3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [JOK



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

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

bubmuorexa [JOK

33 Crna. Bugst cun 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. Ilepenaya naBineHus: TBEPAbLIMU 3 bubnuorexa [JOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlapetine KuKocTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATvocheproe rapnerne 6 https://m.edsoo0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuoteka [JOK
' B HUX T€JIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
51 Pabora u mommOCTS 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MeXaHH3MEI > 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
53 Mexantreckas sHepris 4 ! https://m.edso00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

Kosau4vecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeruioBble siBjieHUs
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIS HPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuoteka [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DIICKTPOMArHHTHAA HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

Kosau4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKkoe JIBMKEHHE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIKCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAIMOSIEHETBHC TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMYECKHE KOEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHIICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA

4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 MoryiomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000IAK0IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kounrpoabnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 ®dusuka — Hayka o npupoze. SBieHus 1
MPUPOJIBI

2 Ou3nyecKue sIBICHUS

3 Ou3nyecKue BEJIMYNHBI U UX U3MEPEHHE
Vpok-uccnenosanue "3mepenue

4 TEMIIEPATYPHI IPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U JaTUMKA TEMIIEpaTyphl"

5 Mertoas! HaydHOrO no3HaHus. Onucanue 1 bubmmoteka IIOK
(bu3HYECKUX SIBICHUH C IOMOIIBI0 MOJIETIEi https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

5 JATbHOCTh MOJETA IIapUKa, IYIIEHHOTO 1 1
TOPU30HTANILHO, TEM O0JIbIlIe, YeM OOJIbIIe
BbICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff09fe0a
BElIeCTBA
8 JIBMKEeHHE YacTHIl BEIISCTBA 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110

9 HaOJII0ICHUIO TETIJIOBOTO PACIIMPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

Al"pel"aTHBIG COCTOAHHA BCUICCTBA

OcobeHHOoCTH arperaTHbIX COCTOSTHUM BOJBI.

bubnunoreka LIOK
11 O6o06menue mo pazaeny «lleppoHavanbHbIe
. pasaeiy P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHHUHU BEIIIECTBAY
12 Mexanunueckoe JBuxkeHue. PapHomepHoe 1 bubmuorexa [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [{OK
13 CxopocTb. EAMHHUIBI CKOPOCTH
p S p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHH JIBUKCHUS bubmmorexa [IOK
vt P A https://m.edsoo.ru/ff0a0ae4
bubmuoreka [{OK
15 Muepuusi. Macca — Mepa HHEPTHOCTHU TEJT
pH p p https://m.edsoo.ru/ff0a0c10
[LnotHOCTH BemmecTBa. Pacuer maccel u bubmmoteka IIOK
16
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agau no teme "IL10THOCTH bubmmoteka IIOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsKeHH (edopMarun)
MPYKUHBI OT MPHIIOKCHHOHN CHITBI)
21 [[IBnenue TsroTenus. Cuiia TSHKeCTH
CBsi3b MEX1y CHIJION TSAKECTU U MacCOu
22 tena. Bec Tema. Pemenue 3amad mo teme bubmorexa [JOK
o~ '" A https://m.edsoo.ru/ff0al778
Cuna TsxecTu
23 Cwiia TsDKeCTH Ha JPYTHX IIaHeTax. bubnuorexa [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

duznyeckue XapaKTCPUCTHUKU IITIAHET

https://m.edsoo.ru/ff0a1502

24 N3mepenne cui. JluHamomerp bubmorexa LOK
https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK

25 Bec rema. Hepecomocts https://m.edso0.ru/ff0al778

26 CiioxeHue IByX CHUJI, HallpaBJIEHHBIX 110 bubmmoreka [JOK

OJIHOM IpsiIMOH1. PaBHOAEICTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

97 Pemenne 3agad mo reme

"PaBHonelicTByromas cui'"
28 Cwiia TpeHus u e€ BuIbl. TpeHue B npupoze bubnnorexa [JOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJTBKECHHS OT bubnnorexa [JOK
CHUJIbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «Fpa(bnqecfoe n3o00pakeHue cuny, «CUiby, bubmorexa LOK
https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»
KonTponbhas pabora no temam:
39 «Mexannueckoe JBUKEeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduieckoe
n300paxenue cuimy, «CHUITbD)
Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [{OK

33 _

YBEJIUYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6

34 JlaBreHue ra3za. 3aBUCUMOCTD JIaBJICHUS raza bubmuorexa [{OK

OT 00BEMA, TEeMIIEPATYPHI

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnunoreka LIOK
JKUJIKOCTSIMH U razaMu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XKMAKOCTH U ra3e, BRI3BaHHOE bubnunoreka LIOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBinenue B bubmuorexa [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmarommecs cocymst https://m.edsogru/ﬁ0a2970
39 [MuapaBnuyeckuii mpecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopriHeBo KUAKOCTHBIH
Hacoc
41 ATtMocdepa 3emMu 1 IPUUYHMHBI €€ bubmuoteka [IOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMOchepHOe 1aBiieHNE Eggjﬁ;fg;?ﬁ}; 0a2b5a
43 N3mepenue armochepHoro nasieHus. Onpit bubnmnoreka HOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. AtmochepHoe bubmuoteka [IOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
napieHue"
47 JelicTBHE )KUJIKOCTHU U Ta3a Ha OTPY>KEHHOE bubmmoreka [JOK
B HUX T€JIO. ApXUMEIOBA CHJIA https://m.edsoo.ru/ff0a3276
48 JlaboparopHas padota «Onpenenenue bubnmoreka [JOK

BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONIEH Ha

https://m.edsoo.ru/ff0a33fc
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TEJI0, IIOTPYKEHHOC B XKUJAKOCTb)»

JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca TeJia B

bubnunoreka LIOK

49 BOJIC OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH Tena»
bu6nmoreka [IOK
50 llnaparite rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanuey, «JlaBnenue bubmorexa LIOK
N https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTponbhas pabota mo Teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
bubnmorexa LIOK
>4 Mexamiecicas pabota https://m.edsoo.ru/ff0a3f82
bubmmoreka IIOK
55 Morxocts. Exusuig! MomHocTa https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuyé€tr MOIIHOCTH, 1
pa3BHBaEMOM MPHU MOIBEME IO JIeCTHHIIE"
57 IIpocteie Mexanu3Msl. Peruar. PaBHOBecHe
CHJI Ha pbluare
Prruaru B TexHuKe, OBITY U IPUPO/IE.
58 JlaboparopHas paboTa «};/Iccnlze;c))BaHHe 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS pblyara
59 Pemenwne 3agay o Teme «Y CIIOBUS bubnuorexa [JOK

paBHOBECHSI phlUara

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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Koadduruent nonesHoro nercTBus

60 Mexanu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
61 Pemrenue 3amad mo teme "Pabora, 1 bubmuorexa [IOK
MomHocTh, KITJ[" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckast sHeprusi. Kunetuueckas u 1 bubnmnoreka HOK
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHCHHSI MEXaHUYECKOW YHEPTHH 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAIBLHOE OIPECIICHHUE
64 W3MEHEHUS KHUHETUYECKON U HOTEHIMAIbHON 1 1
SHEPTUU MPU CKATHIBAaHUH TeJa M0
HaKJIOHHOM TI0CKOCTH"
65 KonTponbnas pabota no teme «Pabota u 1
MOIIIHOCTb. DHEPTHUS»
PesepsHslit ypok. Pabota ¢ TekcTtamu 1o bubmuoreka [IOK
66 1
teMe "MexaHuueckoe BUKeHue" https://m.edsoo.ru/ff0adee6
Pesepaublii ypok. Pabora ¢ Tekctamu mo
67 teme "JlaBieHue TBEPIBIX TEN, )KUAKOCTEN U 1 bubmmorexa [JOK
. pA > A https://m.edsoo.ru/ff0a4ffe
razoB
Peseprubrii ypok. Pabora ¢ Tekctamu mo
68 1
teme "Pabora. MoutHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosau4vecTBo 4acoB JIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Kontpoabubie  IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypcsl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubamorexa LOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOTO, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHEe CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KHMHETUYECKOU TEeOpUH
bu6mmoreka [JOK
5 Kpucrannmueckue u amopgHbie TENIa 1
p Pe https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bubnnoreka [JOK
IToBepxHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNe U CKaTUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TEeMIEpaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS YaCTHII
9 Buyrpennss sueprusi. CnocoOb H3MeHEHus 1 bubnuorexa [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnnoreka [HOK
10 Bune! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koudpepennus "[IpakTuyeckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmmorexa LIOK
B " https://m.edso0.ru/ff0a65c0
Y MaTEepUaJIOB B LEJSIX YHEProcOepeKeHHs
12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHue TeII0Boro 6agaHca. bubnnoreka [HOK
TernnooOMeH u TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue
14 SIBJICHHSI TETNIOOOMEHA MPY CMEITUBAHUN bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiuei BOAbl
Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO
15 JUISl HATPEBAHUS TEJa U BBIAEISEMOr0 UM
IIPU OXJIAXKJICHUU
16 JlaGopaTtopHast pabora "Onpeznenenue bubnuoteka [JOK
yEIbHON TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUMBa. Y IeJbHas TerIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeNbHAs TEIIoTa bubnuorexa LIOK
P ’ https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yeJIbHON TEIJIOTHI TUIaBJIeHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnuoreka [IOK

3aBHCUMOCTh TeMIEPaTypbl KHTICHUS OT
aTMOC(EepHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢
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22

Bnaxunocts Bo3ayxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTEILHON BIAKHOCTH
BO3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemrenne 3a71a4 Ha onpeacICHUE BIAXKHOCTH
BO3ayXa

24

[TpuHIMIBI paOOTHI TEMJIOBBIX JABUraTEICH.
[TapoBas Typ6uHa. /[Burarenab BHyTPEHHETO
CropaHus

25

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEAbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUSI SHEPTUU
B TEILJIOBBIX IIpOLIECCaAX

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"TemnoBele ABIeHNA. 3MeHeHNe
arperaTHbIX COCTOSIHUH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora no teme "TemioBsie
sBNIeHNA. MI3MeHeHne arperaTHbIX COCTOSHUM
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

3HeKTpH3aHI/I${ TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

30

VYpok-uccienoBanue "IneKkTpu3anus Tel
WHAYKIMEN U TIPU CONIPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKEHHBIX TeIl. 3aKOH
Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuueckoe nose. HanpskeHHOCTh
ANEKTPUYECKOTO moJjst. [IpuHumn
CYNEPHO3UIUU IEKTPUUECKUX TTOJEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuueckux 3apsiioB.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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DnemeHTapHbIi 3apsia. CTpoeHrue aToMa

[IpoBOHUKY U TUAIEKTPUKHU. 3aKOH

bubmuorexa [JOK

34
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUS €0
36 cyiecTBoBanus. cTouHuKH bubmmorexa [JOK
I ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 3JICKTPUYECKOTO TOJISI Ha MPOBOAHUKU U 1
JUDJIEKTPUKH"
39 DNEKTPUYECKUHA TOK B METAIUIAX, JKUJKOCTSIX bubnnoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas LeMb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlabopaTopHas pabota 05 bubnuotexa [JOK
"M3MepeHue U peryInpoBaHue CUJIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpshkeHue. BonbTmerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa [JOK
PaTOpHaA p F ' https://m.edsoo.ru/ff0a9e14
pETYIHPOBAHKE HAIPSHKCHHUS
43 CornpoTuBieHUE NPOBOAHUKA. Y AEIBHOE bubnmnoreka [JOK
COIPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 AJIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubnmnoreka [JOK
MPOBOJHUKA OT €r0 JUIMHBI, MIOMAIN https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUYCHUS U MaTepraia"
45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUS. bubnuorexa [JOK



https://m.edsoo.ru/ff0a8ef6
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3akon Oma 1S yyacTka enu

https://m.edsoo.ru/ff0aad44a

JlaGopaTtopHast padota "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, HJIYIIETO Yepe3

bubmuoreka [JOK

46
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka npaBuia
48 CJI0’KEHUS HAPSKEHUN MTPU bubnnoreka [JOK
IIOCJIEIOBATEIIbHOM COCINHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas padota "IIpoBepka npasuia
49 IUIA CII?IJ'II)I I;oxaﬂ U 11a anJP;eJH;;OM ’ bubmaorexa LJOK
priap " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3a1au Ha mpumeHenue 3akoHa Oma bubnuoteka [JOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnuoteka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
paboThI ¥ MOITHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCcKHe e U MOTpeOuTenn
53 AIIEKTpUYECKOii SHEpruu B ObITY. KopoTkoe bubmmorexa [OK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToarotoBka Kk KOHTPOJILHOU paboOTE MO TeEMe
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubnuorexa [IOK
54 . .
U UX B3auMoaeucTBus. I10CTOSHHBIHN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKHUM TOK"
55 KoHnTtponbHas pabota 1o teme bubmuorexa [JOK
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"DneKkTpuuecKue 3apsabl. 3apsSKEHHbIC Tella
U UX B3auMoaeucTBus. I10CTOSHHBIN
3NIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 [TocTostTHHBIE MarHUTHI, KX B3aUMOJCHCTBHE
57 VYpoxk-uccienoanue "M3yuenue nosnei 1 bubnnoreka [HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MaruuTHoe 1osie 3eMiIi U bubmuorexa [JOK
€ro 3HadyeHue s )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarauTHoe nose
59 AIEKTPUUECKOTO TOKa MaruuTHoe mosie bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne 3IEeKTPOMArHuTOB B TEXHUKE.
60 JlaboparopHast pabota "M3ydeHue aelicTBUS 0.5 bubmmorexa [JOK
patopHai p Vi | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha TMPOBOJIHUK C TOKOM
DIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
Hcnons3oBanue 35eKTpoABUTATENCH B
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmorexa HOK
yerp | P pre. https://m.edsoo.ru/ff0ac86¢
JlaboparopHnas pabota "KoHCcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"
62 OmnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuio Jlenna
Onekrporenepatop. CriocoOb! MOTyYeHUS
63 ANEKTPUUECKOI SHEPTrUU. DNEKTPOCTAHIINHI
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToarotoBka Kk KOHTPOJILHOU paboTE MO TeEMe
"DNeKTpUYECKNE U MArHUTHBIE SIBIICHUS"
65 KonTponbhas pabota no teme bubnmoreka [JOK

"DNeKTpUYECKHUE U MArHUTHBIE SIBIICHUS"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
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PesepBHblit ypok. PaboTa ¢ Tekctamu o bubnmoreka [JOK
66 1
teMe ""TeroBble siBIeHUS" https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. PaboTa ¢ Tekctamu 1o bubnmoreka [JOK
67 . . 1
teme "TlocTOSTHHBIN 37eKTpUYEeCKUd TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1
TeMe "MarauTHbI€ SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne uudpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Mexanunyeckoe aBuxkeHue. MarepranpHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEepHOE NPSIMOJIMHEHHOC ABUKCHHE 1 bubmorexa [JOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIMHENHOE IBHKECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHMHOTO
6 paBHOYCKOpEeHHOTO IBMXeHUs. [ paduk 1
CKOPOCTH
JlabopaTopHas pabota "OmnpeneneHue
7 CKO peHI/IfI) Tenalla pH aBHopcxo CHHOM 1 1 bubmorexa [JOK
YOIKoP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBIKCHUH 110 HAKJIOHHOM INTOCKOCTH
8 CBobOoanoe magenue tea. OneITel [anumes 1
PaBHOMEpHOE ABMKEHUE IO OKPY)KHOCTH.
9 Ilepuon II; yacTtora 00 ameHHﬁpJ};);HeﬁHaﬂ u 1 bubmmorexa TIOK
P p ' https://m.edsoo.ru/ff0ae176
yTII0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl bu6muotexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnuoreka [JOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Hetorona. Cynepno3unus cui https://m.e dSO(I)_.[ru /026982
14 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ffOaeb6c
15 Cuna yupyrocti. 3akon I'yka ﬁ::fggggg;gglﬁfmecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopuas padota «OnpeneneHue bubmmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Cina Tpetis ht'[ps://m.eds,oi_.I ru/ff0af738
19 Pemenue 3amau mo teme «Cuiia TpeHUs» Egg?;ﬁf:g;gﬁ};oa £226
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
Kod(hduUIIMeHTa TPEHUS CKOBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau nmo reme "3akonsl HeroToHA. but6mmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIkeHre Tell BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (ConHevHas
cucrema). ['anaktuku"
24 Pemenue 3agad mo teme "Cuma TSXKECTH U bubmuorexa [{OK
3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMHuueckasi CKOPOCTb. bubnmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepruabHOM TOUKH.
AGcomoTHO TBEpIOE Teno. PaBHOBecHe

bubnunoreka LIOK

26
TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpallleHUs
27 MowmenT cunbl. LenTp TspkecTn
28 Pemenne 3agay mo Teme "MOMEHT CHIIBL. bubnuoreka [IOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
29 "MexaHn4yecKkoe JBUKEHUE bubmmorexa [IOK
y A | ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbhas padota no teme
30 "MexaHH4YeCKOe JIBIKEHUE bubmmorexa [JOK
N g " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynee Tena. Umnynbe cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbca. YTIPyroe u bubmorexa LOK
P yiRea. JHpYE https://m.edsoo.ru/ff0b07fa
HEYIMPYyroe B3auMOJICHCTBUE
39 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubmuoreka [IOK
nMIyisca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHus "PeakTUBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 M 0
CRAUHHACCkad pabota 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cwitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmnoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboOTHI CHITBI TPEHHS TIPH PABHOMEPHOM

JABMOKCHUU TCJIA 110 FOpI/ISOHTaJILHOI\/'I



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IIOBEPXHOCTU»

Cas3b sHepruu u padotsl. [loTeHmanpHas

37
SHEPTHs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MEXAHHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubmmoreka [JOK
COXpPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMIKEHHE U €TO bubnuoreka [{OK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyX/1eHHbIE bubnuoreka [IOK
KoJjiebanus1. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKkuii ¥ NPYKUHHBIA MassTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh MEpHO/Ia
44 KOJIeOaHUH OT KECTKOCTH MPYKUHBI M MacChI bubmorexa HOK
25 https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpareHune SHePTUN IPU MEXAHHIECKUX
KOJICOaHUIX
JlabopaTtopHas pabora «OnpeneneHue
46 '-IaCTOr")FBI Hpne 1/1130 a Kone6a§1/121171 MPY>KUHHOTO bubmmorexa [JOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasTHUKa»
JlabopaTtopHas padota «IIpoBepka
47 HGSaBrI)/ICI/Il\I/:OCTI/IpHe noja I?Oﬂeé)aHI/Iﬁ rpysa bubmorexa [TOK
pHoA Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoaHbl. CBOMCTBA
48 MEXaHHYECKUX BOJH. [Ipo1oyibHbIE U Bubmmorexa [IOK
P https://m.edsoo.ru/ff0b21fe
MOTICPEYHBIE BOJHBI
49 Ypok-koHpepeHmus "MexaHn4ecKue BOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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B TBEpAOM Teie. CelicMuYecKue BOJIHBI"

50 3ByK. PacripocTpanenne u oTpakeHHE 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'pomMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
53 Ypok-koHpepeHus "YnbpTpa3ByK u bubmmoreka [JOK
nH(}pa3ByK B IPUPOJIEe U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe
54 "3akoHbI coOXxpaHeHusl. MexaHuueckue bubmorexa HOK
" https://m.edsoo.ru/ffOb25f0
KoJ1e0aHus U BOJIHBI
KonTponbnas pabota nmo Teme "3aKOHBI
55 coxpaHeHus. MexaHn4eckre KoaeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOoJIe. bubanorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpok-konpepenuus "kana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanne bu6muoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
Ypoxk-uccnenopanue "M3ydeHne CBOWCTB
but6mmorekxa [IOK
59 ANEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO
| https://m.edsoo.ru/ffOb2c6e
MOOMIIBHOTO Tesie(oHa
60 Pemrenue 3a1au Ha onpeeneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOUW BOJTHBI
61 DneKTpoMarHuTHasi Ipupoia CBeTa. bu6muoreka [IOK

Ckopoctb cBeTa. BonHOBBIE CBOMCTBaA CBETA

https://m.edsoo.ru/ff0b31d0
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Uctounuku cBeta. [IpsimMonuHeitHoe

62 acrpocrpanenue csera. 3artMenus CoJHIa u buGnuorexa [IOK
Pactpoctp ’ H https://m.edsoo.ru/ff0b3658
Jlynbl
3aKOH OTpaKeHHs cBeTa. 3epkana. Pemenue
63 3a/7a4 Ha IpUMEHEHHUE 3aKOHA OTPAKEHUA Bubmaorexa ITOK
a p p https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS bubnuoreka [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTPEHHEE OTPAKEHNE CBETA.
65 I/IcnonbsoBzEI)de Honﬂorpo BHYTPEHHETO bubnnorexa [TOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaXKCHUS B ONTHYECKHUX CBETOBOAX
Jlaboparopuas padota "Vccienoanme
66 3aBUCHMOCTH YTJIa TIPEITIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
crexiao""
Ypok-koHpepeHnus "Mcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3b"
bu6nmorexa LIOK
68 JInusel. OnrTnyeckas cuia JUH3EI
https://m.edsoo.ru/ffOb3f2c
but6mmorekxa [IOK
69 ITocTpoenne n300pakeHU B TUH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
70 ¢box EHOFE aCETOSIHI/ISI u orr)m/mecxoﬁ CHJIBI bubmmorexa LIOK
Y Ii " https://m.edso0.ru/ff0b4206
coOuparomen TUH3bI
7 VYpok-koHpepenmus "OnTudeckue TMH30BbIE bubnmoreka [JOK
puoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'a3 xak ontuueckas cucrema. 3peHue bubnuoreka [JOK
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https://m.edsoo.ru/ff0b4684

Ypok-koupepenus "Jledextsr 3penus. Kak

73 "
COXPAaHHUTH 3pEHUE
Paznoxenue 6enoro ceera B crieKTp. OMBITHI
74 Hrrotona. CioxxeHue cCreKkTpaabHbIX 1IBETOB bubmmorexa LJOK
' P i ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
Jlaboparopuas padota "ONbITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U bubmmoreka [JOK
BOCIPUSATHIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: TUCIIepCHsl, MHTEPPEPCHITUS U
nudpaxus"”
77 OmnsiTel Pe3epdopaa u mianerapHas Mo bubnnorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynarsl bopa. Moznens atoma bopa
79 Hcnyckanue 1 MOTJIOLEHUE CBETa aTOMOM. bubmuoreka [IOK
KBanTsl. JInHe4aTbie crieKTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabnroneHre CrieKTpoB bubnmnoreka [JOK
HCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [TOK
A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnuotexa [JOK
MOJICNTb https://m.edsoo.ru/ffOc18ac
bubnunorexa LIOK
83 Pagnoax e npeBpateHus. M30to
AHOKTHBHRIC IPCRpatieHiA TOH https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau no teme: "PaguoakTuBHbBIE bubmuorexa [IOK

npeBpaiieHus"

https://m.edsoo.ru/ffOclb4a
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85

[Tepuona monypacnana

Ypok-koHpepennus "PagnoakTuBHbIC

bubnunoreka LIOK

86
W3JIy4CHHS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuny. 3aKOHbl COXPAHEHHS bubmmoreka [JOK
3apsJ0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 OHeprus CBA3U aTOMHBIX sep. CBsA3b MacChl bubmmoreka [JOK
Y SHEPTrUuu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "Snepueie peakiuu'

90 Peakuuu cuHTE3a M AEeNECHUS SIAEP. bubnuoreka [{OK
Hcrounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "AnepHas sHepreTuka.

91 JleiicTBUs paAOAKTUBHBIX U3JIyY€HUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

92 "DJIeKTPOMarHuTHOE TIOJIE. bubanorexa [JOK
DneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

KonTponbHas padota no teme

03 "DNeKTpOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
SIBJICHUS "

04 [ToBTOpenue, o6o6menue. Jlaboparopusie bubmmoreka [JOK
paboTsl o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTropenue, o6o0menue. Pemenue Bu6 110K

nonnoTeka

95 pacyeTHBIX U KaUE€CTBEHHBIX 3a/a4 110 TEME
"TemoBsie mpomecchr” https://m.edso0.ru/ff0c2572

9 [ToBTOpenue, 0606meHue. Pemenue bubnunoreka LIOK

PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22
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"KIIJI TeroBeIX aBUraTeiaci”

[ToBTOpenue, o6o0menue. Pemenue

bubnunoreka LIOK
97 pacyeTHBIX U KaUEeCTBEHHBIX 3aJ1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexkrpoycTaHoBOK"

08 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMHM 110 TeMe "3aKOHbI COXpPaHEHUS B 1 bubmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTrOopenue, o6o0menue. Pabora ¢ 1 bubnuorexa [IOK
Tekctamu 110 Teme "Konebanust 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 OmnpiTel Dapajes. 3aKOH AIEKTPOMarHUuTHOM 1
naaykuun. [Ipasumno Jlenna
Onektporereparop. CrocoOsl MoTydeHus

102 AIIEKTPHUECKONW IHEPTUHU. DIEKTPOCTAHITUH 1
Ha BO300HOBIISICMBIX HCTOYHUKAX YHEPTHH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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Iliianupyemble pe3yabTaThl U3Y4YeHUs] Y4€OHOI 0 IpeaMeTa
BbINyCKHUK HAYYHUTCH:

e coOxrofaTh npaBuiia 6€30MaCHOCTH U OXpaHbl TPyAa MPH padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAaHUEM;

® TIOHMMATb CMBICIT OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (hU3HUECKOE Telo, (hu3nueckoe sBiIeHue, (pu3ndeckas
BEJINYMHA, EUHULIbI U3MEPEHNS,

¢ PAcCIIO3HABATb HpO6JI€MI)I, KOTOPBIC MOKHO PCIIUTD IIPH ITOMOIITH (bI/I?)I/ILICCKI/IX MCTOAOB; daHAJIU3HUPOBATH
OTACJIBHBIC 3TAIIbI ITPOBCACHU A I/ICCJ'IGI[OBaHI/Iﬁ N UHTCPIIPCTUPOBATH PC3YJIbTAThI Ha6HIOII€HI/Iﬁ H OIIBITOB,

® CTaBUTH OIBITHI [0 UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUN WU (PU3HMUECKUX CBOMCTB TeJ 0€3 UCIOIb30BaHUS
OpSIMBIX U3MEPEHUH; TIPU 3TOM (HOPMYIHPOBATh NPoOIeMy/3a1ady yueOHOro SIKCIIEPUMEHTA; COOUpaTh YCTAaHOBKY U3
MPEMI0KEHHOTO 000PYI0BaHUS; MPOBOAUTH OMBIT U (POPMYJIUPOBATH BBIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHUN UCCIeTOBaHU PU3NUECKUX SBJICHUIN U3MEPUTEIbHbIE TIPUOOPHI UCTIOIB3YIOTCS
JIMIIb KaK TaTYMKU U3MEPEHUS (PU3NUECKUX BEIMYUH. 3aNUCH MOKa3aHUNA MPSIMBIX H3MEPEHUN B 3TOM CIIydae He
TpedyeTcs.

® TIOHUMATh POJIb HKCIIEPUMEHTA B MOTYYECHUU HAYYHOU MHPOPMAIIHH;

® TIPOBOJIUTH MPSIMbIE U3MEPEHUST (HU3NIECKUX BEIIMYMH: BPEMsI, pACCTOSIHUE, Macca Tella, 00beM, CHIIa,
TeMIlepaTypa, aTMOC(EpHOE JaBJICHUE, BIAKHOCTh BO3/lyXa, HAMIPSKEHUE, CUJIa TOKA, paJIMalluOHHBIN QoH (C
MCIIOJIB30BaHUEM JIO3UMETPA); PHU 3TOM BBIOMPATh ONTUMAJIBHBINA CTIOCO0 U3MEPEHUS U UCIIOIB30BaTh MIPOCTEHIIINE
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHUM.

[Ipumeuanue. Jlro6as yueOHast mporpaMma J0JKHA 00€CTIeunBaTh OBIAJCHUE IPSIMBIMU U3MEPEHUSIMU BCEX
MEPEUNUCICHHBIX (PU3NIECKUX BEITHYNH.

® IIPOBOAUTH MCCIICAOBAHUC 3aBUCUMOCTEHN (1)H31/I‘{CCKI/IX BCJIMYHMH C UCITIOJb30BAHUCM IIPAMBIX H3M€p€HHﬁ: IIpu



ATOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YJIBTATHI TIOJYICHHOW 3aBUCUMOCTH (DM3UYECKUX BEIIMUMH B BHJIC
Ta0IuIl U rpaUKOB, ACJIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;

¢ IIPOBOAUTH KOCBCHHBIC U3MCPCHUS (1)I/ISI/II-IGCKI/IX BCJIMYMH: ITPH BBIIIOJIHCHUHN I/IBMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYA HpGHHO}KGHHOﬁ HHCTPYKIHH, BBIYUCIIATE 3HAYCHNUC BCIIMUYNMHBI 1 dHAJIU3UPOBATH
IMOJIYUCHHBIC PC3YJIBTATHI C YUCTOM BaHaHHOﬁ TOYHOCTHU HSMepeHHﬁ;

¢ AHAJIM3HUPOBATH CUTYAIUH ITPAKTUKO-OPHUCHTHPOBAHHOI'O XapaKTCpPa, Y3HABATh B HUX IIPOABJICHUC U3YYCHHBIX
CI)I/ISI/I‘ICCKI/IX SIBIICHUM WU 3aKOHOM€pHOCTCﬁ H IPUMCHATb UMCIOIIUCCS SHAHUS I UX O6T:$ICH€HI/IH;

¢ [IOHMMATh IIPUHIUIIBI IIGIZCTBHH MalllMH, HpI/I60pOB N TCXHHUYCCKUX YCTpOﬁCTB, YCIIOBHA UX 0e30macHoOro
HCIIOJIB30BaHU B HOBCGI[HCBHOﬁ KHU3HH,

® HCIIOJIH30BATH MPH BBHIMOJHEHUU YUESOHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO TUTEPATYPY O GU3UUECKUX SBICHUSIX,
CIIpaBOYHBIE MaTepHUabl, pecypcsl IHTEpHET.

B])IHyCKHl/IK MOJIYYUT BOSMOKHOCTD HAYIUTHCH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIEO08AHUL, POTb YUIUKU 8 PACUIUPEHUU NPeOCMABIeHULl 00 OKPYICaouem
Mupe u ee 8KIA0 8 YIyHUuleHUe Kauecmea HCU3HU,

® 1CNONB306AMb NPUEMbL NOCMPOEHUS PusULecKuUx mMooenell, NOUCKA U opMYIUPOSKY 00KA3AMeNbCM8
8bIOBUHYMBIX 2UNOMES U MEeOPeMUYECKUX 8bl860008 HA OCHOBE IMNUPULECKU YCIMAHOBNIEHHbIX (DAKMO8,

® CPABHUBAMb MOYHOCTb USMEPEHUS. (PUBUYECKUX BETUUUH NO BeIULUHE UX OMHOCUMENbHOU NOCPEeUHOCMU NPU
NPOoBeOeHUU NPAMbBIX USMEPEHULL,

® CamMocmosmenbHO NPOBOOUMb KOCBEHHbLE USMEPEHUS U UCCAe008AHUS (DUIUYECKUX BEIUYUH C UCNOIb308AHUEM
PA3IUUHBIX CHOCOO08 UBMEPEeHUs PUULECKUX BeIUUUH, BbIOUPAMb CPEOCEA USMEPEHUS C YUemOM He0OX00UMOL



MOYHOCMU U3MEPEHUl, 0O0CHO8bIBAMb 8bI00P CHOCObA USMEPEHU, A0eK8AMHO20 NOCMABNIEHHOU 3a0aye, NPoGOOUMb
OYEHKY 00CMOBEPHOCU NOJLYYEHHBIX PEe3YIbmMamos,

® BOCNPUHUMAMb UHPOPMAYUIO PUSULECKO20 COOEPHCANHUSL 8 HAYUHO-NONYTIAPHOU TUmepamype u cpeocmeax
Maccosou uHpopmayuu, Kpumuyecky OyeHU8ams NOAYUEHHYI0 UHDOPMAYUIo, AHATUZUPYS ee cooepicanue u OanHvle 00
UCMOYHUKe UHDOpMayuu,

® c030asamv cOOCMBEHHblE NUCbMEHHbLE U YCIHblE CO0OWEHUsL 0 PUUYECKUX ABIEHUAX HA OCHOBE HECKOIbKUX
UCMOYHUKO8 UHPDOPMAYUU, CONPOBOHCOAMb 8bICIYNIEHUE Npe3eHmayuel, Y4umsléas 0coOeHHOCmuU ayOumopuu
CBEpPCMHUKOS.

Mexanndeckue sIBJICHUSA
BbINyCKHUK HAYYHUTCSH:

® pacno3HaBaTh MEXAaHWYECKUE SBJICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA HIIU
YCJIOBUS IPOTEKAHUS ATUX SIBJICHUI: pABHOMEPHOE U HEPABHOMEPHOE JBUKEHHUE, PABHOMEPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBXKEHUE, OTHOCUTEILHOCTh MEXaHUUECKOTO JBUKEHUS, CBOOOIHOE TMaJICHUE TeJl, PABHOMEPHOE
JBI>KEHUE TIO OKPY>KHOCTH, MHEPLIUSI, B3AUMOJICUCTBUE TEJl, PEAaKTUBHOE JABUKEHUE, ITepeaya JaBICHUS TBEPAbIMU
TeJlaMH, KUJIKOCTSIMU U Tra3amu, aTMochepHoe JaBieHUE, IJIaBaHUE T, PABHOBECHE TBEPJIbIX TEJI, UMEIOIITUX
3aKpEMJICHHYIO OCh BpallleHUsl, KoJie0aTeIbHOE JBUKEHUE, PE30HAHC, BOJTHOBOE JIB)KEHUE (3BYK);

® OIUCHIBATh U3YUYEHHBIC CBOMCTBA TEJ U MEXaHUYECKUE SIBJICHUSI, UCTI0JIb3Ys (DU3NUYECKUE BEJIMUMHBI: TTYTh,
nepeMeIIeHre, CKOpOCTh, YCKOPEHHUE, epruo ] 00palieHus, Macca Teja, IOTHOCTh BEIIeCTBa, CHiia (CUiia TSXKEeCTH, CUila
YOPYTrOCTH, CUJIa TPEHUS), JaBIECHUE, UMITYJIbC TeJla, KHHETUYECKasi SHEPT U, MOTEHI[MAIbHAs SHEPTUs, MEXaHUYECKas
pabota, Mmexaandeckasi MomHocTh, KIT/[ mpu coBepiieHnn paboThl ¢ UCIIOJIB30BAaHUEM ITPOCTOTO MEXaHU3Ma, CUjla
TPEHUsI, aMIUTUTY/1a, IEPUO] U YacTOTa KOJICOaHH, IJTMHA BOJIHBI U CKOPOCTh €€ PaCIpOCTPAHEHUS; PH ONTMCAHUU
MPAaBUWJIBHO TPAKTOBATh (DU3NUYECKHUIN CMBICI UCIIOJIb3YEMBIX BEJIUYUH, UX 0003HAUCHHS U €UHUIIBI U3MEPEHUS, HAXOAUTh



(bOpMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMH BEIMYNHAMH, BBIYUCIISTH 3HAUCHUE (PU3HICCKON
BEJIMYUHBI;

® AHATM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKHE SIBJICHHS M MIPOIIECCHI, UCTIONB3Ys (PM3MUECKUE 3aKOHBI: 3aKOH
COXpaHEHHS YHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, PUHIIUI CYTIEPIIO3UIIMN CUIT (HAaX0KICHUE PaBHOACHCTBYIOIICH
cuibl), I, I1 u III 3akonsl HproTOHA, 3aKOH COXpaHEeHHS UMITYJIbCa, 3aK0H I'yka, 3akoH [lackais, 3akoH Apxumena; npu
ATOM pa3auyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA U €70 MATEMATHYECKOE BhIPAKEHUE;

® pa3auyaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PH3NYCCKUX MOJICICH: MaTepHallbHas TOYKA, HHEepIIMaIbHas CHCTEMA
OTCYETA;

e pelaTh 337a4uu, UCIOIb3Ys PU3NUECKUE 3aKOHBI (3aKOH COXPaHEHUS SJHEPTUU, 3aKOH BCEMUPHOT'O TATOTEHMUS,
npuHUun cyneprosunuu cud, I, II u Il 3axkonsr HeroTOHA, 3aKOH cOXpaHEHUs UMITYJIbCa, 3aKOH ['yka, 3akoH [lackans,
3aKOH Apxumena) u Gopmylibl, CBSI3bIBatOIUE (PU3NUECKUE BETMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca TeJa,
IUIOTHOCTB BELIECTBA, CUJIA, JABJICHUE, UMITYJIbC TENIA, KHHETHYECKAsl SHEPT U, OTCHIIMAIbHAS SJHEPIUsl, MEXaHUUYECKas
paboTta, MexaHnueckas MoIHocTb, KIIJ] mpocToro Mexanusma, cujia TpEHUS CKOJIbKEHUS, KO3()PUIMEHT TpEeHHU I,
aMIUINTY/1a, IEPUOJT M YaCcTOTa KojeOaHuH, IJIMHA BOJIHBI M CKOPOCTD €€ paclpOCTPAHEHNUS): HA OCHOBE aHaJIN3a yCIOBHS
3aJlayy 3alKChIBaTh KPATKOE YCIOBUE, BBIACIATh (PU3NUECKHUE BEJIMUMHBI, 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE JIJIsl €€
peuieHusi, IpOBOAUTh PacUEThl U OLIEHUBATH PEATbHOCTD MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKON BEJIMYMHBI.

BLIl'[yCKHHK MNOJYYHUT BO3MOKHOCTb HAYYUTLCH:

® UCNONBL308AMb SHAHUS O MEXAHUUECKUX SIBNIEHUSX 8 NOBCEOHEBHOU JHCU3HU 01 0becneueHus 6e30nacHOCmu npu
obpaweHuu ¢ npubopamu U MexHUYeCKUMU YCmpoucmeamu, 0Jisi COXPaAHeHUsl 300P08bsl U COONIOO0EHUsL HOPM
9KOJI02UHECKO020 NOBEOEHUs. 8 OKPYcarowell cpede; npusooums NPUMepbl NPAKMUYecKo20 UCNOIb308AHUS (PUULECKUX
3HAHUU O MEXAHUYECKUX SGNeHUAX U PU3ULECKUX 3AKOHAX, NPUMEPbL UCNOIb308AHUSL B0300HOBIAEMbIX UCTNOUYHUKOB
9Hepaul; IKOJ02UHECKUX NOCIe0CMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCMS,



® PazIUuAmMb SPAHUYL NPUMEHUMOCTU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWULl Xapakmep YHOAMeHMALIbHbIX
3AKOHOB (3AKOH COXPAHEHUsL MEXAHUYECKOU dHepeUU, 3aKOH COXPAHEHUs UMNYIbCA, 3AKOH 8CEMUPHO20 MA2OMEHUs) U
02PAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3aKOH08 (3akoH I'yka, Apxumeoa u op.);

® HAXO0OUMb AOEKBAMHYIO NPEOIONHCEHHOU 3a0aye hu3u4ecKyio Mooelnb, paspeulams npoodiemy KaKk Ha OCHOBe
UMEIoWUXCs 3HAHUL NO MEXAHUKe C UCNOIb308AHUEM MAMeMamuiecKko20 annapama, max u npu nOMowu Memooos
OYEeHKU.

TenioBble ABJIEHUSA
BbinyCKHHK HAYYNTCH:

® pacro3HABATh TEILJIOBBIC SABJICHUS U OOBSICHATH Ha 0a3€ MMEIOIIUXCS 3HAHU OCHOBHBIE CBOWMCTBA WJIU YCIIOBUS
MPOTEKaHUS ATUX ABJICHUN: TUDPy3usi, ”BMEHEHHE 00beMa TeJl IPU HarpeBaHuu (OXJIaKICHUN ), OOJIbINAsE CKUMAEMOCTh
ra3oB, Majasi CKUMAaeMOCTb KUIKOCTEH M TBEPABIX TEJ; TEIUIOBOS PaBHOBECHE, MCTIAPCHHE, KOHICHCAIINS, TUTAaBJICHHE,
KpUCTAJUTA3AIUs, KUTICHUE, BIIAYKHOCTh BO3/AyXa, Pa3IMYHbIC CIIOCOOBI TeIUIoNepeaadn (TErIoNpOBOIHOCTh, KOHBEKIIHS,
U3ITyYCHHE), arperaTHbIC COCTOSHUS BEIIECTBA, TOTJIONMIEHNE YHEPTUN TP UCTIAPCHUHN KUIKOCTH U BBIJICTICHUE €€ TIPU
KOHJICHCAIIMU TIapa, 3aBUCUMOCTh TeMIIEPAaTyphl KUTICHUS OT JIABJICHUS;

® ONUCHIBaTh U3YUYECHHBIC CBOMCTBA TEJ U TEILJIOBBIC SIBJICHMS, UCTIOIB3YS (PU3NUECKUE BETUUHHBI: KOJTUYECTBO
TEIUIOThI, BHYTPEHHSAS DJHEPIUs, TEMIIEPATYPA, YAEIbHAs TEIIIOEMKOCTh BELIECTBA, YACIbHAs TEIUIOTA IIJIABICHHUS,
yleabHas TeIioTa napooOpa3oBaHusl, yAelbHas TEIIOTa CrOpaHus TOIUIMBA, KOA((ULIUEHT MOJIE3HOTO JEHCTBUS
TEIUIOBOTO JIBUTATEJS; IPU ONMUCAHUH NMPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICT UCTIOIB3YEMbIX BEJIMYUH, UX
0003HAaYEHUs U EAUHUIBI U3MEPEHUS, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAMU, BBIUMCIATH 3HaUYeHUE (DU3NUECKOI BETMUUHBI;

¢ AHAJIM3UPOBATH CBOMCTBA TCJI, TCILIOBLIC ABJICHUA U IIPOLIECCCHI, HCIIOJb3Yys OCHOBHBIC ITOJIOKCHUSA aTOMHO-
MOJICKYJISIPHOI'O YUCHHA O CTPOCHHUHU BCIUICCTBA U 3aKOH COXPAaHCHUA DHCPI'HH,



® pa3IMyaTh OCHOBHBIC IPU3HAKU U3yUYEHHBIX (PM3UUECKUX MOJENIEH CTPOCHHS Ta30B, )KUIKOCTEH U TBEP/bIX TEII;
® [IPUBOAUTH NPUMEPHI MPAKTUYECKOTO UCIOIb30BAHMS (PU3NUECKUX 3HAHUI O TEIUIOBBIX SIBJICHUSX;

e pelaTh 337a4u, UCIOIb3YsI 3aKOH COXPAaHEHHS SHEPTUU B TETUIOBBIX MpoIieccax U POpPMYJIbl, CBA3BIBAIOIINE
(u3nyecKkue BeIMUMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATYypa, YAEJIbHas TEIUIOEMKOCTh BELLIECTBA, YAEIbHAs TEIUIOTa
IUIaBJICHUS, Y/EJIbHAs TEIUIOTa MapooOpa3oBaHus, yelbHasl TEMJI0Ta CTOPAHUS TOILIMBA, KO3PPUIIMEHT MOJIE3HOTO
JIEMCTBUS TEIJIOBOIO JIBUTATENS): HA OCHOBE aHAJIM3a YCIOBHS 33Ja4d 3allMChIBaTh KPATKOE YCIOBUE, BBIJIETSATh
(u3nYecKue BEIMYHUHbI, 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE AJI €€ PELICHMS], IPOBOJIUTH PACUETHI U OLICHUBATh
peanbHOCTh MOJTYYEHHOTO 3HaYeHUs (PU3MUECKON BEITUYUHBI.

BI)IHyCKHl/IK MOJIYYUT BOZSMOKHOCTD HAYIUTHCH:

® UCNONBL306AMb 3HAHUS O MENJIOBbIX A8NEHUAX 8 NOBCEOHEGHOU JHCU3HU O/ 0OecneyeHus 0e30nacHocmu npu
obpaweHuu ¢ npubopamu U MexHUYeCKUMU YCMPOUCMBAMU, OJisL COXPAHEHUsL 300P08bsl U COOIIOOEHUsL HOPM
9KOJIO2UHECKO20 NOBEOEHUSL 8 OKPYICarowell cpede; NpUsoOUums NPUMepbl IKOJ0SULECKUX NOCIeOCmBUll pabomol
oguzamesneli BHYMPEHHe20 C2OPAaHUsl, MENI08bIX U 2UOPOIIEKMPOCMAHYULL

® paziuuams epaHuybl NPUMEHUMOCMU PU3ULECKUX 3AKOH08, NOHUMAMb 6Ceobwull xapakmep GyHOaMeHmanbHbIxX
@u3zuuecKux 3aKoH08 (3aKOH COXPAHEHUS IHEP2UU 8 MENTOBbIX NPOYECCax) U 0SPAHUUEHHOCTb UCHONb308AHUSL YACTHBIX
3aKOHOB,

® HAX00UMb A0eK8AMHYI0 NPEONIONCEHHOU 3a0aue Pu3uLecKyro Mooelb, papeuams npooiemy KaK Ha OCHO8e
UMEIOWUXCS 3HAHULL O MENTIOBBIX SGNIEHUAX C UCNONIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu noMouu
Memoo08 OUeHKU.

BJICKTPH‘ICCKI/IC M MAarHUTHBIC ABJICHUA

BbinycKHUK HAyYHuTCS:



¢ DPACIIO3HABATDH JJICKTPOMAIrHUTHBIC ABJICHUA U OOBSICHSTH HA OCHOBE HUMCIOIINUXCA 3HAHMH OCHOBHBIE CBOMCTBA
NI YCJIIOBHUA IIPOTCKAHUA 9THUX SIBJICHUM: QJICKTpU3alnA TCII, BSaHMOHCﬁCTBHe 3apAa0B, BJIeKTpI/I‘ICCKI/Iﬁ TOK U €TI0
,Z[eﬁCTBI/IH (TGHHOBOG, XUMHUYCCKOC, MaFHI/ITHOG), BSaHMOHGﬁCTBHe MAaramuToOB, 3JICKTPOMATrHUTHAA UHAYKIUA, I[GI\/'ICTBI/IC
MArdvTHOI'O I10JIs1 Ha IPOBOAHHUK C TOKOM M Ha ABVIKYIIYIOCA 3aPSKCHHYIO HaCTULy, I[CﬁCTBPIG QJICKTPUICCKOTO ITOJISI Ha
3apPsAKCHHYHO 4aCTUIY, 3JICKTPOMArHUTHBIC BOJIHBI, HpHMOHHHCﬁHOC paciupoCTpaHCHUC CBETA, OTPAKCHHUC U IIPCIIOMIICHUC
CBCTAa, AUCIICPCHUs CBCTA.

® COCTAaBJIAATH CXCMbI JICKTPHUYCCKHX ueneﬁ C IMOCJICAOBATCIbHBIM U IapaJICJIbHBIM COCIMHCHHUEM 3JICMCHTOB,
pa3iindasa YCJIOBHBIC 0003HaYCHUS DJIEMEHTOB QICKTPUICCKUX ueneﬁ (I/ICTOLIHI/IK TOKa, K104, pE3uCTOpP, pCOCTAT,
JJaMIIO4Ka, aMIICPMCTD, BOJ'II)TMCTp).

® LCIOJb30BAaTh ONTUYECKUE CXEMBI JJI IOCTPOCHUS H300paKEHUH B TUIOCKOM 3€pKaJie U COOMpArOIEen JTMH3E.

® ONUCHIBaTh U3YUYECHHBIE CBOMCTBA TEJ U 3JIEKTPOMArHUTHBIE SIBJICHUS, UCIIONIb3Ys (PU3NYECKHUE BEJIUYMHBI:
AIIEKTPUYECKUH 3apsJl, CUJIA TOKA, dJIEKTPUUECKOE HANIPSIKEHUE, DIIEKTPUUYECKOE COIPOTUBIICHUE, YAEIbHOE
COIPOTHBIIEHUE BEILIECTBA, pad0Ta JIEKTPUUECKOTO MOJIsl, MOIIHOCTh TOKA, JOKYCHOE PACCTOSIHUE U ONTHYECKas CHJia
JIMH3bI, CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTa CBETA; IPU ONMCAHUU BEPHO TPAKTOBATH (PU3NUYECKUIA
CMBICII UCITIOJIb3YEMbIX BEJTUYHH, UX 0003HAYEHUS U €AUHUIIBI U3MEPEHHUS; HAXOAUTh (POPMYIIbl, CBA3BIBAIOLIME JAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEJIMUUHAMH.

® aHAJIM3UPOBATH CBOMCTBA TEJ, JJICKTPOMArHUTHBIC SIBIICHUS U TIPOIIECChI, UCTIONB3YsI (PU3UYECKHUE 3aKOHBI: 3aKOH
COXpaHEHUs AIEKTPUUECKOro 3apsiaa, 3akoH Oma i ydacTka 1enu, 3akoH Jkoying-JIeHna, 3aKkoH npsMOIMHENHOTO
pacrpoCTpaHEHUs CBETA, 3aKOH OTPAYKEHHSI CBETA, 3aKOH MPEIOMJIEHUS CBETA; IIPU ATOM pa3IndaTh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHHUE.

¢ JIPUBOJUTDH HPUMCEPBI ITPAKTHYICCKOTO MCIIOJIBb30BAHUA (bHSH‘-I@CKI/IX 3HAHMUU O QJICKTPOMAIrHUTHBIX SABJICHUAX

® pemiath 3a7a4d, UCIONIB3Ysl (U3HUECKHe 3aKOHbI (3aKkoH OMa 11 y9acTka 1emnu, 3akon /[xoymns-JIenia, 3akoH



IPSIMOJIMHEMHOTO paclpOCTPAaHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS CBeTa) U (HOpMyIIbl,
CBSI3bIBAIOLIME (PU3NYECKUE BEIUUUHBI (CHIIA TOKA, AIEKTPUUYECKOE HAIIPSDKEHUE, SJIEKTPUUECKOE CONIPOTUBIICHUE,
yZI€JIBbHOE CONPOTUBIICHUE BEIIECTBA, PA00TA ANEKTPUUYECKOTO MOJIsI, MOIIIHOCTh TOKA, (POKYCHOE PACCTOSHUE U
ONTUYECKAs! CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTa CBETA, (JOPMYJIbI pacuera
AIEKTPUYECKOT0 COMPOTHUBIICHHS IPU MTOCIIET0BATEIBHOM H MMAPANIETbHOM COEIMHEHNUN ITPOBOJIHUKOB): HA OCHOBE
aHaJIM3a yCIOBHUSA 3a/1a4M 3aIMChIBATH KPATKOE YCIOBHE, BHIAEIATh (PU3MUECKUE BEIUYUHBI, 3aKOHBI U (POPMYIIBI,
HEO0OXOAUMBIE ISl €€ PELIeHUs], IPOBOAUTH PACUEThI U OLIEHUBATh PEAIIBHOCTD MOJYYE€HHOT0 3HaYeHUs (PU3UUECKOM
BEJINYMHBI.

BI)IHyCKHl/IK MOJIYYUT BOZMOKHOCTb HAYYUTBHCH:

® UCNONBL308AMb 3HAHUS 00 IEKMPOMACHUMHBIX ABNIEHUSAX 8 NOBCEOHEBHOU HCU3HU OJisl 0becnedenuss 6e30nacHocmu
npu obpaweHuu ¢ npuboOpamu U MexHUYeCKUMU YCmpoucmeamu, 0Jisi COXPaHeHUsl 300p08bsl U COOII0O0EHUs. HOPM
9KOJI02UYECKO020 NOBEOEHUSL 8 OKPYICAIOWell cpeoe;, NpUGoOUms NpUMepsbl IUAHUS INEKMPOMACHUMHBIX U3YYEHUU HA
JHCUBbIE OP2AHUBMDYI;

® PA3IUNAMb SPAHUYBL NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 8Ceobuull xapakmep yHOAMEeHMATbHbIX
3AKOHO8 (3AKOH COXPAHEHUs. JIeKMPULECKO20 3apsaoa) U 02PAHUYeHHOCMb UCHOIb308AHUS YACHBIX 3aKOH08 (3akoH Oma
07151 yuacmka yenu, 3akKoH Jcoyns-Jlenya u op.);

® UCNOJIb308AMb NPUEMbl NOCMPOEHUA @LL?M'J@CKMX Manﬂeﬁ, noucka u (j)opMyﬂupoeku 00KA3amenbCme
6bla6tum1ﬂX cunomes u meopemudecKux 861860006 H( OCHOBE IMAUPUUECKU YCMAHOBIEHHbLX ¢aKm06,'

® HAX00UMb A0eK8AMHYI0 NPEVJIONCEHHOU 3a0aie Pu3uLecKyro Mooeisb, papeuams npooiemy KaKk Ha OCHO8e
UMEIOWUXCSL 3HAHUTL 00 2NIEKMPOMASHUMHBIX S8IEHUSX C UCNOIb308AHUEM MAMEMAMULECKO20 annapama, max u npu
HOMOWU MEMOO08 OYEHKU.

KBanroBble ABJIeHUA



BbinycKHUK HAYyYHuTCS:

¢ DACIIO3HABATb KBAHTOBBIC SABJICHUA U 0OBSICHITH Ha OCHOBE HUMCIOIIUXCA 3HAHUM OCHOBHBIC CBOMCTBA MU
YCJIOBUA ITPOTCKAHUA 9THUX SIBJICHUM: €CTECTBEHHAs U HCKYCCTBCHHAA paaAOaKTUBHOCTD, O-, B- " Y-U3JIy4YCHHA,
BO3HMKHOBECHME JIMHEWMYATOI'O CIICKTpPA U3JIYYCHHA aTOMaA,

® OIIMCBIBATb U3YUYCHHBIC KBAHTOBLIC ABJICHUS, UCIIOJIb3Y: (1)I/IBI/I‘I€CKI/IC BCIIMYMUHBI: MaCCOBOC YHCJIO, 3aPsAaT0BOC
quCI0, IICPUO A IMOJypaciiaga, SOHCPIUA q)OTOHOB; IIPpH OIIMCAaHUHU IIPABUIIBHO TPAKTOBATH (1)H31/I‘{€CKI/II‘/JI CMBICJI
HCIIOJIb3YCMBbIX BCIMYHUH, UX 0003HaYCHUSA U CAWHUNIILI N3MCPCHUSA, HAXOAUTDH CI)OpMy.TIBI, CBA3BIBAIOIHNEC NAHHYIO
CI)I/I3I/I‘ICCKYIO BCIIMYMHY C JPYTUMHU BCIMYNHAMHA, BBIYUCIIATD 3HAUYCHUC (1)H3H‘-ICCKOI>1 BCJINYUHBI,

¢ AHAIM3HUPOBATH KBAHTOBBIC ABJICHU:A, UCIIOJIB3Y: d)HBH‘-ICCKHC 3dKOHBI U ITIOCTYJIAThI: 3dKOH COXPAaHCHHA SHCPI'UH,
3aKOH COXpPaHCHHA DJICKTPHUICCKOTO 3apsja, 3aKOH COXPaHCHUSA MaCCOBOI0 4uciid, 3aKOHOMCPHOCTH U3JIIYUCHUA U
MOTJIOIICHHA CBETA ATOMOM, IIPU 3TOM pa3jindaTb CJIOBCCHYIO (bOpMy.TII/IpOBKy 3daKOHa U €ro MaTEMaTNICCKOC BbIPAKCHUC,

® pasnuyaTh OCHOBHBIE MPU3HAKU [IJIAHETAPHOW MOJENIN aTOMa, HYKJIOHHOM MOJIEJI aTOMHOTO S/1pa;

® IPUBOJUTH IPUMEPHI MPOSBIICHUS B IPUPOJIE U MPAKTUYECKOTO UCIIOIB30BAHUS PAAUOAKTUBHOCTH, SIACPHBIX U
TEPMOSIIEPHBIX PEAKLUH, CIIEKTPAIIBHOTO aHAIN3A.

BI)IHyCKHl/IK MOJIYYUT BOZMOKHOCTD HAYIUTHCH:

® LUCNOJIL3068AMb NOJIYUEHHbIE 3HAHUS 8 NOBCEOHEBHOU HCU3HU NPU 00paweHUU ¢ npubopamu u mexHuvyecKumu
YCmMpoUucmeamu (Cuemuux UOHUSUPYIOWUX YACTIUY, 003UMemp), OISl COXPAHEHUs: 300P08bs U COOII0OEHUsL HOPM
9KON02UUECK020 N0BeOeHUs 8 OKpYJicaroweli cpede;

® COOMHOCUMb IHEP2UIO CBA3U AMOMHbBIX ﬂdep C a€¢€Km0M Mmaccenl,

° I’lpMGOOI/lWLb npumepul 6JIUAHUA paduoakmueﬂblx usvzytteHuﬁ HA Jicuevle OpeaHU3IMbl, NOHUMANb NPUHYUN oelicmeus



c)o3wwempa u pasiudamo yCioeus €20 UCnoJjab3068AHUA,

® JIOHUMAmb 3KoJI0ocUu4ecKue np06JZ€Mbl, 603HUKAIOWUE NPpU UCNOTb306AHUU AMOMHbLLX SﬂeKWIPOCm(lHI/;UZZ, u nymu
pewerus omux I/lp06fl€ﬂ/l, nepcnekmuevl UCNOJIb306AHUA YNPpABIAEMO20 mepMOﬂdepﬂoeo curmesd.

DJIeMeHTbI ACTPOHOMHUM
BbinycKHUK HAYyYHuTCS:

® yKa3bIBaTh Ha3BaHU IU1IaHeT COTHEYHOM CUCTEMBI; pa3audyaTh OCHOBHBIE TPU3HAKUA CYTOYHOTO BpaIllCHUS
3BE3IHOTO HebOa, nBmxeHus JIyHol, CoyHIla ¥ TJIaHET OTHOCUTENIBHO 3BE3/;

® TIOHMMATh PA3JINYUs MEXKAY TEJMOLICHTPUYECKON U T€OLIEHTPUYECKON CUCTEMaMU MUDA;
BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® YKA3bIBAMb 00WUE CBOUCMBA U OMAUYUS NIIAHEN 3eMHOL 2PYNNbL U NAaHem-eu2anmos,; manvix mei Coaneunoll
cucmemvl U OOILUUX NIIAHENM, NOJIL308AMbCI KAPMOU 36€30H020 Heba npu HAOII0O0EHUsX 36e30H020 Hebd,

® pazIuuamsb OCHOBHbIE XAPAKMEPUCTNUKU 36€30 (pazmep, yeen, memnepamypa) cCOOmHoCUms yeem 36e30bl C ee
memnepamypou,

® pasiudantb cunomesvl O npoucxoafcdeﬁuu Conneunoti cucmemoi.

BbInyCKHUK HAYYHTCH:

 coOmro1aTh MpaBuia 0€30MaCHOCTU U OXPaHbl TPY/1a MPU paboTe C yueOHBIM U JJa00paTOPHBIM 000PYI0BaHUEM;

* TOHUMATh CMBICJI OCHOBHBIX (PU3MUYECKUX TEPMUHOB: (PU3UUECKOE TeI0, PU3NUYECKOE sBJIeHUE, (hru3nuecKas
BEITMYNHA, €TMHULIBI U3MEPEHUS;

* pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU NOMOIIH (PU3MUECKUX METOJI0B; AaHATU3UPOBAThH
OTJENIbHBIE 3TAIbl IPOBEICHUS UCCIICIOBAHUIM U MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUN U OIBITOB;



* CTaBUTh OIBITHI TI0 UCCIECTOBAHUIO (PU3NUECKUX SABJICHUHN WK (PU3MUECKUX CBOMCTB Tell 6€3 UCTIOIh30BaHUS
OPSIMBIX U3MEPEHUH; TIPU 3TOM (HOPMYIHPOBATh MPoOIeMy/3a1ady yueOHOro SIKCIIEPUMEHTA; COOUPATh YCTAaHOBKY U3
IPEJI0AKEHHOTO 000PYA0OBAHNUS; IPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHUN UcCieI0BaHUS PU3NUECKUX SBJICHUI U3MEPUTEIbHBIEC IPUOOPHI HCIIOIB3YIOTCS
JMILB KaK JaTYMKU U3MEPEHUS (PU3NUECKUX BEJIMYUH. 3alIMCH NTOKa3aHUN MIPSIMBIX U3MEPEHUHN B 3TOM CIIydae He
TpedyeTcs.

* TOHUMAaTh POJIb FKCIIEPUMEHTA B MOJIyY€HUN HAYYHOU MH(pOpMaLny;

* TPOBOJUTH MPSAMbIE U3MEPEHUS (PU3NUECKUX BEJIMYMH: BPEMSI, pACCTOSIHUE, Macca Teja, 00bEM, CHIIA,
TeMIlepaTypa, aTMOC(PEPHOE JaBIEHUE, BIAKHOCTh BO3/lyXa, HAIIPSDKEHUE, CHJIAa TOKA, paJIMalluOHHBIN QOH (C
UCIIOJIb30BAaHUEM JO3UMETPA); IPU ITOM BBIOMPATH ONTUMAJIBHBIN CIIOCOO U3MEPEHMSI M UCIIOIb30BATh MPOCTEUILINE
METO/bI OLIEHKH IMOTPEIIHOCTEN U3MEPEHUM.

Ilpumeuanue. Jliobas yuebnas npoepamma 00ACHA 0becheuusams 061a0eHUe NPAMIMU USMEPEHUAMU 6CEX
nepeuUcienHHblx u3uIecKux 6eaudUH.

* TMPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C UCIOIb30BAaHUEM

IPSIMBIX U3MEPEHUM: PU TOM KOHCTPYHPOBATh YCTAaHOBKY, (GPUKCHUPOBATH PE3yIbTAThI

MOJy4YE€HHOU 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE TaOIMIl U TpaUKOB, AeJaTh BBIBOJBI IO PE3yJIbTaTaM
UCCIICIOBAHNUS;

. IPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIMUHH: ITPHU BBIIIOJHEHUU U3MEPEHUN coOupaTh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAYs NPEII0KEHHON NHCTPYKLUH, BBIYMCIIATh 3HAYCHNUE BEJIMYMHBI U aHAIU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM TOYHOCTH U3MEPECHUM;

* aHAJM3HMPOBATh CUTyalMU NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HABATh B HUX MPOSABICHUE U3YUYEHHBIX
(bu3MYECKUX SIBICHUMN WM 3aKOHOMEPHOCTEHN Y MPUMEHSTh UMEIOIINECS 3HaHUS ISl UX OObSICHEHUS;

 TMOHHUMATh MPUHLMUIIBI IEUCTBUS MAIINH, IPUOOPOB U TEXHUUYECKHUX YCTPONCTB, YCIOBUS UX O€30IaCHOrO
VCTIOJIb30BaHUs B IOBCEAHEBHON KU3HU;

* HCHOJB30BaTh MPU BHINIOJHEHUH YY€OHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO JINTEPATypy O (PU3NUYECKUX SIBJICHUSX,
CIIpaBOYHBIE MaTepHUabl, pecypcbl IHTEpHET.

BBINYCKHMK MOJTYYUT BO3MOKHOCTh HAYYUTHCH:

 0CO3HaBaTh LICHHOCTh HAYYHBIX UCCIIEIOBAaHU, POJIb (U3UKH B PACIIUPEHUH MPEACTABICHUI 00 OKpYKaIOIIEM
MHpE U €€ BKJIAJ B YJIYUYIIEHUE Ka4eCTBA KU3HU;



* HCIIOJIb30BaTh MPUEMbI IOCTPOCHUS (PU3MUECKUX MOJIENEH, TTOUCKa U (POPMYIIMPOBKH JT0KA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BBIBOJIOB HA OCHOBE 3MITMPUUECKH YCTAHOBICHHBIX (PAKTOB;

* CpaBHHMBATh TOUHOCTh U3MEPEHUS (PU3NYECKUX BEIUYHH 10 BEIUYHHE UX OTHOCUTEIBHOU MOIPEIIHOCTH MPU
IIPOBEJCHNHN NPAMBIX U3MEPEHNN;

* CAMOCTOSITEIBHO NMPOBOJIUTH KOCBEHHBIE H3MEPEHUS U UCCIIEIOBAHUS (PU3NYECKUX BEIUYHH C UCIIOIb30BaHUEM
pa3IUYHBIX CIIOCOOOB M3MeEpeHUs (PU3UUECKUX BEJIMYMH, BHIOMPATh CPEACTBA U3MEPEHHUS C yU€TOM HEOOX0IUMOM
TOYHOCTH U3MEPEHU, 000CHOBBIBATH BEIOOP CIoc00a U3MEPEHUS, aICKBATHOIO MTOCTaBICHHOM 3a/1aue, IPOBOJUTH OLICHKY
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

 BOCHPUHHUMATh HHPOPMALIUIO (PU3HUECKOTO COAEPKaHUS B HAYYHO-TOMYJISIPHOM JIUTEPATypE U CPEACTBAX
MaccoBO MH(POPMALIMK, KPUTUYECKH OLEHUBATH MOTYYEHHYIO HH(OPMAIIUIO, aHATU3UPYA €€ COIepKAHUE U JaHHbIE 00
MCTOYHUKE UH(POPMALINH;

 CO3/1aBaTh COOCTBEHHBIE MMMChbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3UUECKUX SIBICHUSIX HA OCHOBE HECKOJIBKHUX
HMCTOYHUKOB MH(OPMAIIUU, COTTPOBOXKAATh BEICTYIUICHUE TIPE3CHTAIlME!, yUUThIBasi OCOOCHHOCTH ayIUTOPUH
CBEPCTHUKOB.

Mexannyeckue siBJeHUS

BbINyCKHUK HAYYHUTCSH:

+ pacmo3HaBaTh MEXaHUUYECKHUE SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA UJIH
YCJIOBUS TPOTEKAHUSI ATUX SIBJICHUI: pABHOMEPHOE M HEPABHOMEPHOE JIBUKECHUE, PABHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBIXKCHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUSI, CBOOOTHOE TIaJIeHHE TeJl, PABHOMEPHOE
JIBUKEHHE TIO OKPY>KHOCTH, UHEPIIMS, B3AUMOJICUCTBHUE TEJ, PEAKTUBHOE JIBUKCHUE, TIepeiada JIaBJICHUS TBEPIbIMU
TeJlaMH, )KUJIKOCTSIMU U Tra3amu, aTMochepHoOe JaBlieHUE, IJIaBaHUE T, PABHOBECHE TBEPJIbIX TEJI, UMEIOITUX
3aKpEIIEHHYIO OCh BpallleHUs, KojeOaTeIbHOe ABMKCHHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

* OIKCHIBATH M3YUYCHHBIC CBOMCTBA TEJI U MEXAHUYECKHUE SIBJICHUS, UCTIOJIb3YsI (PU3UUECKHUE BEIMUUHBL: TTYTh,
NIepeMEIIeHIE, CKOPOCTh, YCKOPEHUE, IEpUO;] 0OpaIieHus, Macca Teja, INTOTHOCTh BEIIeCTBa, CHiia (CHJIa TSKECTH, CHIIa
YOPYroCTH, CUJIa TPEHUS), JaBIECHUE, UMITYJIbC TeJla, KWHETUYECKasl SHEPIUsl, HOTEHI[MaIbHas SHEPTUs, MEXaHUYECKas
pabota, Mmexaandeckasi MomHocTh, KIT/[ mpu coBepiieHnn paboThl ¢ UCIIOJIB30BAaHUEM ITPOCTOTO MEXaHU3Ma, CUjla



TPEeHUsI, aMIUTUTY/1a, IEPUO U YacTOTa KOJeOaHUM, AJTMHA BOJIHBI U CKOPOCTh €€ PACTIPOCTPAHEHHUS; IPU OTIMCAHUN
MPaBUIBLHO TPAKTOBATh (DU3NYECKUN CMBICH UCTIONB3YEMBIX BEJIMYUH, X 0003HAUCHUS U €TUHULIBI U3MEPEHUS, HAXOUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU, BEIUUCIIATH 3HAaUeHUE (PU3NUECKON
BEJINYWHBIL;

+ AHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUUECKHUE SIBJICHUS U MIPOLIECCHI, UCTIONB3Ys (DU3NYECKUE 3aKOHBI: 3aKOH
COXpaHEHUS YIHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUSI, IPUHIIUIT CYTIEPIIO3UIIMH CUJT (HAX0XKACHUE paBHOAEHCTBYIOLIEH
cwibl), |, IT u Il 3akonsl HptoTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; npu
3TOM pa3jinyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €T0 MATEMATHUYECKOE BHIPAXKECHHUE;

* pasinyaTh OCHOBHbBIE IPU3HAKHU U3YyUYEHHBIX (PU3NYECKUX MOJIENICH: MaTepuaibHas TOUKA, MHEpLUUaIbHas CUCTEMA
OTCYETAa;

* pemaTh 3a7a4M, UCIIONb3Ys (PU3UUECKUE 3aKOHBI (3aKOH COXPAaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS,
npuHIUn cynepno3uuuu cud, |, I u Il 3akonsl HetoTOHA, 3aKOH cCOXpaHEeHUsI UMITYJIbCa, 3aKOH I yka, 3akoH Ilackans,
3aKOH Apxumeza) v (popmyJibl, CBA3BIBAIOIINE (PU3NUECKHUE BEIMUUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela,
IUIOTHOCTB BELIECTBA, CUJIA, JABJICHUE, UMITYJIbC TENIA, KWHETHYECKAsl SHEPT U, OTCHIMAIbHAS SJHEPIUsl, MEXaHUUYECKas
pabota, MexaHnueckas MoiHocTb, KIIJ] mpocToro Mexanusma, cuia TpEHHUs CKOJIbXKEeHUsI, KO3 (GULIMEHT TpeHus,
aMIUINTY/1a, TIEPUOJI ¥ YacTOTa KoJeOaHuH, IJIMHA BOJIHBI U CKOPOCTh €€ PaclpoCTPaHEeHMsI): Ha OCHOBE aHaJIn3a yCIOBUS
3aJ]a4uM 3alMChIBAaTh KPATKOE yCIOBHUE, BHIACIATH (PU3MUECKHUE BEUUMHBI, 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JIJIS €€
peleHus1, IPOBOIUTh PacyEThl U OLEHUBAThH PEaJIbHOCTh NOJYYEHHOTO 3HaUeHUs (PU3NYECKOMN BETIMYUHBI.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

* HCIIOJIb30BATh 3HAHUS O MEXAHMYECKHX SIBJICHUIX B MMOBCEIHEBHOM JKU3HU JUIsl 0OecrieyeHus: 0e30MacHOCTH IpU
oOpalieHnu ¢ MpuoopaMu U TEXHUUECKUMH YCTPOMCTBAMU, JJIsi COXPAHEHUS 310POBbs U COOIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOILEH Cpeie; MPUBOJUTH IPUMEPHI MPAKTUYECKOTO UCIOJIb30BaHUS (PU3UUECKUX
3HAHUM 0 MEXaHMYECKUX SIBICHUIX U (PU3NUECKUX 3aKOHAX; IPUMEPbI UCII0JIb30BaHUs BO30OHOBIIIEMbIX HCTOUHUKOB
DHEPI'UH; HKOJOTHUECKUX MOCIEICTBUI UCCIEA0BAHNASI KOCMUYECKOTO ITPOCTPAHCTB;

 pa3iauyaTh T'PAHUIILI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, IOHMMATh BCEOOIINHA XxapakTep (PyH1aMeHTaIbHbIX
3aKOHOB (3aKOH COXPAHEHUS] MEXAHUUECKOU SHEPTHH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH BCEMUPHOTO TSATOTEHUS) U
OTrpaHMYEHHOCTD MCIIOJIb30BAHUS YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

+ HaXOJWTh aJICKBATHYIO MIPEIJIOKCHHON 3a/1aue (U3NIECKYI0 MOJIEIh, pa3peniaTh IpodieMy Kak Ha OCHOBE



HUMCIOINXCA 3HAHUU IO MEXAaHUKE C MCIOJIb30BAaHMEM MATEeMaTUYECKOIO araapara, Tak 1 IIpu oMoy MCTOJ0B OLICHKH.

TensioBble ABICHUS

BbinyCKHMK HAY4YUTCH:

* pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBICHITH Ha 0a3e MMEIOIINXCS 3HAHUN OCHOBHBIEC CBOMCTBA WU YCIIOBUSA
NPOTEKaHUs ITHX SBJICHU: Tuddy3us, n3MEeHEHHE 00beMa TeJ MPH HarpeBaHUU (OXJIaXKIACHUH ), OONbIIAs COKUMAaEMOCTh
ra3oB, Majasi CGKUMAEMOCTb KUIKOCTEN U TBEPABIX TEJI; TEIUIOBOE PaBHOBECHE, UCIIAPEHNE, KOHICHCALlKs, IIJIaBICHUE,
KPUCTAJUIN3AIs], KUTICHHUE, BIQXKHOCTh BO3/1yXa, Pa3IMYHbIE CIIOCOOBI TeIIonepeaayuu (TEemIonpoBOJHOCTb, KOHBEKLHS,
U3JIyYEHHE), arperaTHble COCTOSHUS BELIECTBA, TOTJIOIEHUE SHEPTUN IIPU UCHIAPEHUU KUJIKOCTH U BBIJCIICHUE €€ TIpU
KOHJICHCAIlMK 1apa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS;

* ONKCHIBATh U3YUYEHHBIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMUS, UCIOJIB3YS (PU3NUYECKUE BETMUMHBL: KOJTUYECTBO
TEIJIOTHI, BHYTPEHHSSI SHEPIUsl, TEMIIEPATYPA, YAEIbHAs TEINIOEMKOCTh BEIECTBA, yIEJIbHAs TEIJIOTA IJIABJICHNUS,
yJelibHas TEII0Ta MapooOpa3oBaHus, yAelbHas TEIJI0Ta CTOPAHUS TOIUIMBA, KOA(P(ULIHUEHT MOJIE3HOT0 AEUCTBUS
TEIJIOBOTO JIBUTATENs; IPU ONMKUCAHUU MPABUIILHO TPAKTOBATH (PU3UYECKHUM CMBICI UCIOJIB3YEMBIX BEJIMYMH, UX
0003HaYEHUs U €AMHUIBI U3MEPEHMS], HAXOAUTHh (POPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU
BEJIMYMHAMU, BBIUMCIATH 3HaUY€HUE (DU3NUECKOI BETUYUHBI;

* AHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUS U MPOLECCHI, UCIIOIb3Ys] OCHOBHbBIE TIOJIOKEHHUS] aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS O CTPOEHUH BELIECTBA U 3aKOH COXPAHEHUS SHEPTUU;

* pasinyaTh OCHOBHbBIE IPU3HAKHU U3YyUYEHHBIX (PU3NYECKUX MOJIENIEH CTPOCHHUS ra30B, KUAKOCTEN U TBEPIbIX TEN,;

* MPHUBOJIUTH MPUMEPHI IPAKTUUECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUM O TEIIJIOBBIX SBJICHUSX;

e pelaTth 3aJa4u, UCHOJb3Ys 3aKOH COXPaHEHUS SJHEPTHU B TEIUIOBBIX Ipolieccax U (hOpMyIibl, CBSI3bIBAIOLIIE
¢buznyeckue BeIMUMHBI (KOJIUYECTBO TEIUIOTHI, TEMIIepaTypa, yAelbHas TEIIOEMKOCTh BEILIECTBA, YAebHas TEIIOTa
IUTABJICHUS, Y/€JIbHAs TEIUIOTa MapooOpa30BaHus, yaelbHasl TEII0Ta CTOPAHUS TOIUTMBA, KO3(PPHUIIMEHT MOJIE3HOTO
JEUCTBHS TEIJIOBOT'O JIBUTATENS): HA OCHOBE aHAJIM3a YCJIOBHS 33J]a4M 3alIUChIBATh KPATKOE YCIOBUE, BBIIEIATh
¢buznyecKkre BeIMYUHBL, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIICHNUs, TPOBOIUTH PACUETHI U OLIEHUBAThH
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUs (PU3NYECKON BEIUUHHBI.

BbInyCKHHK OJTY4YUT BO3MOKHOCTh HAYYUThCH:

* HCII0JIb30BATh 3HAHUS O TEIUJIOBBIX ABJICHUSAX B IOBCEAHEBHOM KM3HU /7151 00ecrieueHus1 O€301MacCHOCTH IIPU
oOpalleHuu ¢ puOopaMy U TEXHUYECKUMH YCTPONCTBAMHU, ISl COXPAHEHUS 310POBbsl U COOIIOEHHSI HOPM
HKOJIOTHYECKOTO MOBEJCHUS B OKPY’KAIOLIEH Cpelie; MPUBOAUTD IPUMEPHI IKOJIOTMUECKHUX MOCIEACTBUN PabOThI



I[BHFaTCJ]Cﬁ BHYTPCHHCI'O CTOpaHus, TCIIJIOBBIX 1 FI/II[pO3J'ICKTpOCTaHHI/If/'I;

* pa3iauyaTh TPaHUIBl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, TIOHUMATh BCEOOIINN XapakTep (pyHIaMEHTaTbHBIX
¢buznyeCKrX 3aKOHOB (3aKOH COXPAaHEHHUS SHEPTUH B TEIJIOBBIX MPOIIECCaX) U OTPAHMYEHHOCTh UCIIOIB30BaHMUS YaCTHBIX
3aKOHOB;

 HaxOJUTh aJIEKBAaTHYIO IPEJIOKEHHON 3aaue (PU3MUECKYI0 MOJIETh, pa3peliaTh mpodiieMy Kak Ha OCHOBE
MMEIOIIUXCSl 3HAHUM O TEIUJIOBBIX SBJICHUSX C UCIOJIb30BAHUEM MAaTE€MaTUUYECKOTO amnmnapara, Tak v Py MOMOITY METOJ0B
OLICHKH.

JJIeKTPUYECKHEe U MATHUTHBIC SIBJICHUS

BbINyCKHMK HAYYHTCH:

* pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHUS U OOBACHITh HA OCHOBE UMEIOIIMXCS 3HAHU OCHOBHBIE CBOMCTBA
WJIM yCIIOBUS IIPOTEKAHMS TUX SIBJICHUMN: DJIEKTPU3ALHNS TEN, B3aNMOICUCTBUE 3aPsIIOB, dJIEKTPUUECKAN TOK U €TO
NercTBU (TEMI0BOE, XUMUYECKOE, MATHUTHOE), B3aUMO/ICMCTBUE MAarHUTOB, AJIEKTPOMATrHUTHASA UHIYKIUA, JEHCTBUE
MAarHATHOTO MOJI HAa POBOJHUK C TOKOM M Ha ABWKYLIYIOCS 3aPSIKEHHYIO YaCTHILY, JEUCTBUE AIEKTPUUECKOTO TOJISI Ha
3apsKEHHYIO YaCTHUILY, JJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHENHOE PACIPOCTPAHEHHUE CBETA, OTPAKECHUE U IIPEIIOMIICHUE
CBETa, JUCIIEPCHS CBETA.

* COCTaBJIATH CXEMBI MIEKTPUUYECKUX LIETIEN ¢ ITOCIIEN0BATEIBHBIM U NIapaJUICIIbHBIM COCIUHEHUEM DIIEMEHTOB,
pasziunyasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHUX IeTNel (MCTOYHUK TOKa, K04, Pe3UCTOp, peocTar,
JaMIIOYKa, aMIIepPMETP, BOJIBTMETP).

* HCIIOJIb30BATh ONTUYECKUE CXEMBI JIJIsl TOCTPOEHUS N300paKeHUH B IUIOCKOM 3€pKajie U COOMparoIei JIUH3e.

* ONKCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U 3JIEKTPOMArHUTHBIC SIBJICHUS, UCTIONb3Ys (PU3NUECKUE BEIUYUHBIL:
AIEKTPUYECKUH 3aps/l, CUJIA TOKA, SJIEKTPUUECKOE HANIPSIKEHNE, DIEKTPUUECKOE CONPOTUBIICHHUE, YAEIbHOE
CONMPOTHUBJIEHUE BEIIECTBA, pad0Ta 3JIEKTPUUECKOTO MOJIsI, MOIITHOCTh TOKa, (POKYCHOE pACCTOSTHUE U ONTUYECKAs CHUJIa
JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JYIMHA BOJIHBI M YACTOTA CBETA; IPU OMKMCAHUU BEPHO TPAKTOBATH (PU3UUYECKUIM
CMBICII UCTTIOJIb3YEMbBIX BEJTUYHH, UX 0003HAYEHUS U €AUHUIIBI U3MEPEHUSI; HAXOAUTh (POPMYIIbl, CBA3BIBAIOLINE JAHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEJIMYNHAMU.

* AHAJIM3UPOBATH CBOMCTBA TEJ, AEKTPOMArHUTHBIE SBJICHUS U MIPOLIECCHI, UCIOJIB3Ys (PU3UUECKHUE 3aKOHBI: 3aKOH
COXpaHEHUS IEKTPUUYECKOro 3apsia, 3aKkoH Oma s yyacTka 1enu, 3akoH Jxoyns—JIenna, 3akoH NpsSMOJIMHEMHOTO
pPacCIpOCTPAHEHUS CBETA, 3aKOH OTPAYKECHHUSI CBETA, 3aKOH IPEJIOMIIEHHUS CBETA; IPU 3TOM Pa3jIM4aTh CIOBECHYIO



(bOopMyIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BhIPAKEHUE.

* TMPUBOJUTH NIPUMEPHI MPAKTUUECKOTO UCTIOIB30BaHUS (PU3MUECKUX 3HAHUH O 3JIEKTPOMATHUTHBIX SBJICHUSIX

* pemaTh 3a7a4M, UCTIONB3Ys (HU3MUECKUE 3aKOHBI (3akoH OMa sl yyacTKa 1emnu, 3akoH [xoyns—JIenia, 3akox
PSIMOJIMHEMHOTO PacCpOCTPaHEHUs CBETA, 3aKOH OTPaKEHMSI CBETA, 3aKOH MPEJIOMJICHUS CBETA) U (POPMYJIbI,
CBsI3bIBatoNMe GU3HMUECKUE BEIMUUHBI (CHIIA TOKA, JJIEKTPUUECKOE HAIPSKEHHUE, dJIEKTPUIECKOE COMPOTUBIICHUE,
yZeJIbHOE COMPOTUBJICHUE BEIIECTBA, pad0Ta 3JEKTPUUYECKOTO IMOJISI, MOIITHOCTh TOKA, (DOKYCHOE pacCTOSTHUE U
ONTUYECKAs CHJIa JIUH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETa, (POPMYJIbI pacuera
AIEKTPUYECKOTO COMPOTUBIICHUS PU MOCIIEIOBATEILHOM M MMAPaNIETbHOM CO€IMHEHUU ITPOBOJIHUKOB): HA OCHOBE
aHaJIM3a yCIOBUS 3a/1a4y 3alHCHIBATH KPATKOE YCIOBHE, BHIACHATh (PU3MUECKUE BEIUUHUHBI, 3aKOHBI U (POPMYIIBI,
HEO0OXOAUMBIE ISl €€ PELIEHUs], IPOBOAUTH PACUEThI U OLIEHUBATh PEAIIbHOCTD MOJYYE€HHOTO 3HaYeHUs (PU3UIECKOM
BEJIMYUHBI.

BbInyCKHHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCS

* HCIOJIb30BaTh 3HAHUS 00 JIEKTPOMArHUTHBIX SBJICHUIX B MOBCEIHEBHOM XKU3HU JIsl 0OecriedeHus: 0€301acHOCTH
pu 00paIleHuu ¢ MPUOOpPaMu U TEXHUYECKUMH YCTPOMCTBAMHU, JIJISi COXPAHEHUS 3I0POBbs M COOIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KAalOIlel cpe/ie; MPUBOJIUTh MPUMEPHI BIUSIHUS SJIEKTPOMAarHUTHBIX U3JTyYEHUN Ha
YKUBBIE OPTaHU3MBI;

 paznuyaTh FPAHUIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOINM XapakTep PyHIaMEHTaTIbHbBIX
3aKOHOB (3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsi/ia) U OTPAaHUUYCHHOCTh UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa
JUISl ydacTKa 1en#, 3akoH J[xoyns—JIenmna u np.);

* HCIOJb30BaTh IMPUCEMEI ITOCTPOCHUA (1)I/IBI/I‘IGCKI/IX MO)IGJ'ICI\/'I, ITIOUCKa " (bOpMy.HI/IpOBKI/I JOKa3aTcCJIbCTB
BBIIBUHYTBIX 'MIIOTE3 U TCOPECTUYCCKHUX BBIBOJOB Ha OCHOBC OMITMPUYCCKH YCTAHOBJICHHBIX (paKTOB;

+ HaxOJWTh aJICKBATHYIO MPEIOKEHHOM 3a7aue (GU3NIECKYI0 MOJICIb, pa3peliaTh MpooIeMy Kak Ha OCHOBE
UMEIOITUXCS 3HAHUN 00 2JIEKTPOMATHUTHBIX SIBJICHUSX C UCIIOJIB30BAHMEM MAaTeMaTHYECKOro afnmnapara, Tak U pu
MTOMOIIM METOOB OLICHKH.

KBanToBbIE SIBJIEHUS
BbINyCKHUK HAYYHUTCH:
+ pacno3HaBaTh KBAHTOBBIC SBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIE CBOMCTBA MU



YCJIOBHS IPOTEKAHUS ITUX SIBJICHUN: €CTECTBEHHAS U UCKYCCTBEHHAs PaJMOAKTUBHOCTbD, d—, B— U Y—HU3JIy4eHUs,
BO3HUKHOBEHUE JIUHENYATOIO CIIEKTPa U3JIy4CHUS aTOMa;

* OIIUCBIBATh N3YYECHHBIEC KBAHTOBBIE SIBJICHUS, UCIIOJIb3YS (PU3MUECKHUE BETUUYHUHBI: MACCOBOE YHUCIIO, 3apsI0BOE
4HCII0, IEPHUOJ MOy paciaja, SHeprus (POTOHOB; MPU OMMCAHNUU PABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IMHULBI U3MEPEHUS; HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO
(U3NYECKYIO BEIMUMHY C APYTUMU BEJIMUYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NUECKON BETMUMHBI;

* AHAJU3UPOBATH KBAHTOBBIE SBJICHUS, UCIOIb3Ys PUINUECKUE 3aKOHBI U MOCTYJIAThl: 3aKOH COXPaHEHUsI SHEPTUH,
3aKOH COXPAaHEHUS AIEKTPUYECKOTO 3apsA/Ia, 3aKOH COXPAaHEHUS MacCOBOTO YHCIIA, 3aKOHOMEPHOCTHU U3IIyYEHHUS U
MOTJIOIIECHUS CBETa ATOMOM, MPU 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

 pa3nuyaTh OCHOBHBIE ITPU3HAKHU IUTAHETAPHOW MOJEIN aTOMa, HyKJIOHHOM MOJIENIA aTOMHOTO SApa;

* TPUBOIUTH NIPUMEPHI IPOSIBIEHUS B IPUPOIE U NPAKTHUECKOTO UCIIOIB30BaHUS PAIUOAKTUBHOCTH, IAEPHBIX U
TEPMOSIICPHBIX PEAKLUN, CIIEKTPAIIBHOTO aHAJIN3a.

BBINYyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

* HCIIOJIb30BaTh MOJIyYECHHbIE 3HAHUS B MIOBCEIHEBHON KU3HU MpU 00pallleHuu ¢ MPUOOpaMH U TEXHUYECKUMU
ycTpoiicTBaMH (CUETYMK MOHU3UPYIOIINX YaCTHUL, I03UMETP), AJIsl COXPAHEHUS 3J0POBbS U COOJIIO/IEHUS HOPM
HKOJIOTMYECKOTO MTOBEJICHNS B OKPYKAIOILLEH Cpelie;

* COOTHOCHTDB SHEPIHUIO CBA3KU aTOMHBLIX SAJC€P C I[C(l)eKTOM MacCChI,

* MNPUBOAUTDH IMPUMCPLI BJIUSAHUA paIOAKTHUBHBIX PIBJIy‘IeHI/Iﬁ Ha JKMBBIC OPTaHU3MBbI; IOHUMATb ITPHUHIAII ﬂCﬁCTBHH
A03UMCTPa MU pas3jinidaTrhb YCJIOBUA €T0 NCIIOJIb30BAHUA

* IIOHHMMATB 3KOJIOTHYCCKHC HpO6HeMBI, BO3HHUKAOIIMUC ITPHU UCIIOJIb30BAHNH aTOMHBIX SHCKTPOCTaHHHfI, U IIyTH!
PCUICHUA 3TUX HpO6HCM, MEPCICKTUBBI UCITIOJb30BaAHUS YIIPABIACMOTIO TCPMOAACPHOIO CUHTC3A.

JJIeMeHTbI ACTPOHOMUM
BbInyCKHMK HAYYHTCH:

* YKa3bIBaTb Ha3BAHUA IVIAHCT Conneunon CHUCTCMBI, pa3/in4aTb OCHOBHBIC IIPU3HAKKU CYTOYHOI'O BPAIICHUA
3BC3AHOI'O He6a, JABUKCHUA .HYHBI, COJ'IHI_[a U IIJIAaHET OTHOCHUTCIIbHO 3BC3 1,
* IIOHMMAThb pa3/INdrA MCIKAY FCJII/IOHeHTpH‘leCKOﬁ u FeOHeHTpH‘leCKOﬁ CUCTCMaMU MHPA,



BhinyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:
* yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMS TUIAHET 36MHOM IPYIIIbI U TNIAHET-TUTAHTOB; MaJbIX TeJ ColHeuHON
CUCTEMBI U OOJIBIIINX MJIAHET; MOJIH30BATHCA KapTOH 3Be3JHOr0 HeOa Mpu HAOJIOIEHUX 3BE3THOTO Heba;

 pa3nau4aTh OCHOBHBIE XapaKTEPUCTUKH 3Be3[ (pa3Mep, IIBET, TeMIIEpaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€
TEMIIEPATYPOH;

* pas3in4daTb 'MIIOTC3bI O IIPONUCXOKICHUN CoHEYHOM CHCTEMBI.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusznka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» ®usuka, 8 kinacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBenieHue»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6miecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

COopnuk 3a1a4 no ¢usuke. 7-9 knaccel - [leppikun A.B.

®usuka. 7 knacc. TexHonornueckue KapThl ypOKOB 10 yueOHUKY A. B.
[IepsimkrHa

dusuka. 8 kimacc. TeXHOIOTHYECKHE KapThl YPOKOB IO yUeOHUKY A. B.
[IepsimkrHa

®duzuka. 9 knacc. TexHonornueckue KapThl YpOKOB 10 yueOHUKY A. B.

[IepsimikrHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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