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1.JInuHOCTHBIE, MeTaNPeMeTHBIE U NPeAMeTHbIE pe3yJabTaThl 0CBOCHUSI Kypca (GU3NKH.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare u3yuenuss GpuU3MKU Ha ypOBHE OCHOBHOTO 00IIero odpazoBaHusi y 00ydaromierocs
OyayT chopMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B HACTH:

1) maTpMoOTHYECKOro BOCIIMTAHMSA:

MPOsIBIIEHUE UHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM (PU3NUECKON HayKH;

[IEHHOCTHOE OTHOIICHHE K IOCTHKEHUSIM POCCHUICKUX YUEHBIX-(U3HUKOB;

2) rpPaKIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHU OOIICCTBEHHO-3HAYMMBIX M ITHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUN (PU3UKU;

OCO3HAHUE BaYKHOCTU MOPAIbHO-ITUYECKUX MPUHIIUIIOB B ACSATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

BOCTIPUATHE JCTCTUYCCKUX KAdeCTB (PU3MYSCKOW HayKu: e TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MIO3HAHUS:

OCO3HaHHE IIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

pa3BUTHE HAYYHOH JTI0003HATENILHOCTH, HHTEPECA K UCCIIEIOBATENBCKOM JIeATEIbHOCTH;

5) ¢popmMupoBaHus KYJbTYPHI 310POBbsI 1 IMOLIHOHATBLHOI0 OJIATOTIOTYYHSI:

OCO3HAHUE IIEHHOCTH Oe30macHOro o0pa3a XU3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTHU TMpaBWJI OE30MaCHOTO MOBEIEHUSI HA TPAHCIOPTE, HAa JOPOTaX, C AIEKTPUUECKUM M TEIJIOBBIM
000pyIOBaHUEM B JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pediekcru, MpU3HaAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa
y JIpyroro 4eioBeKa;

6) TPyA0BOr0 BOCIIMTAHUSI:

aKTHBHOE Yy4YaCTHE B pEIIEHWU TMPAKTHYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTEIHHOU
OpraHM3allf¥, HACEJICHHOTO MyHKTa, POAHOTO Kpas) TEXHOJOTHYECKOW M COIMAlbHOM HampaBIeHHOCTH,
TPeOYIOIIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

WMHTEPEC K NPaKTUY4ECKOMY U3ydYeHUto npodeccuii, cBs3aHHbIX C PU3MKON;

7)3KOI’IOI’M‘-I€CKOFO BOCNUTAHUA:

OpHUCHTAIUS HAa MPUMEHEHHE (PU3MUECKUX 3HAHUU IS PEIICHHS 3a]1a4 B O0JIACTH OKPYKAIOIICH
CpCabl, INIAaHUPOBAHHS IMOCTYIIKOB U OLCHKH UX BO3MOKHBIX HOCJ'ICI[CTBI/Iﬁ JJIA OKp}DKaI-OHIeﬁ CpCabl;
0CO3HaHMe rnobanbHOro XxapaKkTepa 3KONOTMYECKMX NPOBAEM U NyTeN UX pelleHuns;

8)agantaummu K U3MEHAIOLWMUMCA YCI0BMAM COLMANIbHOM U NPUPOAHOIM cpeabl:

NOTpeOHOCTh BO B3aUMOEWCTBUU IPH BBINOJIHEHUH UCCIEIOBAaHUNA U MPOEKTOB (hU3NYECKOMN
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 NPAKTUUECKYIO IEATENBHOCTD;

NOoTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM yucie (HOpMyJIHpOBaTh WJIEH, MOHSITHS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUIX;

OCO3HaHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEHN B 00J1aCTH (PU3UKU;

IUIAaHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

CTpeMJICHHE aHAJIU3UPOBATh U BBISIBIISITh B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM
qHcIIe ¢ UCTI0JIb30BaHNEeM (PU3NYECKUX 3HAHUH;

OLIEHKa CBOMX JEMCTBUI C y4y€TOM BIMSHMS HA OKPYKAIOIIYIO0 CPENy, BOZMOXKHBIX INTOOAIBbHBIX
MOCTIEICTBUM.

METAINPEJMETHBIE PE3YJIbTATbBI
B pesynbraTe ocBOCHHs mporpamMmbl Mo (GU3UKE Ha YPOBHE OCHOBHOTO 00IIEro odpa3zoBaHUs
y oOyuaromerocss OyayT chOpMHUPOBAHBI  METANPEIMETHBIC PE3yJbTAaThl, BKJIIOYAIOIINE
MIO3HABATENbHbIC YHHUBEPCAIbHbIE YUeOHbIe IeHCTBHsI, KOMMYHUKAaTHBHBIC YHUBEPCAIbHbIE YUeOHbIE
JCHCTBUS, PETYIISATUBHBIC YHUBEPCAIBHBIC YUCOHBIC CHCTBUS.



IMo3HaBaTebHbIE YHHBEpPCAJbHbIE Y4eOHbIE JeiicTBHSA
Ba3oBble JJornueckue aeiicTBu:

-BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKU OOBEKTOB (SBJICHMIA); YCTaHABJIHMBATH

CYLIECTBEHHBIN MpU3HAK KIaccu(PUKAIIMN, OCHOBAHUSA JUIsl 0000IIEHUS U CPAaBHEHUS;

-BBISBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHSI B pACCMATPUBAEMBIX (DaKTaX, TaHHBIX M HAOJFOICHUSX,

OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

-BBISBIIATH IPUYUHHO-CIICJICTBEHHBIC CBS3H MIPH NU3YYCHUH (DU3UYECKHUX SBJICHHUH U TIPOIECCOB, JIEIaTh

BBIBOJIbI C MCIIOJIb30BAHUEM JECTYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIIOUEHUH, BBIIBUTATh TUIIOTE3bI O

B3aMMOCBS35X (PHU3UYECKUX BEIMYNH;

-CaMOCTOSATEIBHO BBIOMPATH CIOCOO pelieHus yuyeOHol (u3nueckoil 3ajaun (CpaBHEHHUE HECKOJIbKUX
BapHAHTOB pEIICHHs, BbIOOp Hamboyiee MOIAXOMASIIETO C yY4ETOM CaMOCTOSITEIbHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciie1oBaTeIbCKUeE el CTBUA:
-HCIIOJIH30BATh BOIIPOCKHI KAK MCCIICIOBATEIILCKII MHCTPYMEHT ITO3HAHHS,
-IIPOBOJIUTH 10 CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIA (PU3NICCKUI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHUS;
-OlIEHUBATh HA TPUMECHUMOCTb U JIOCTOBEPHOCTH HH(POPMAIIHFIO, TIOTYICHHYIO B XOJI€ HCCIICTOBAHUS HITU
AKCIEPUMEHTA;
-CaMOCTOATEIHLHO (OPMYIUPOBATH 0OOOIIEHUS 1 BBIBOIBI 110 PE3YJIBTATAM MPOBEAEHHOTO HAOIIOICHMUS,
OTIbITA, UCCIIEIOBAHMUS;
-IIPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIEe pa3BUTHE (PU3NICCKUX IPOIECCOB, a TAKIKE BHIIBUTATh
MIPEIOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCJIOBHSIX M KOHTEKCTaX.

Pabora ¢ unpopmanmeii:
-IPUMEHSATH pasiu4yHbIE  METOJBl, HHCTPDYMEHTBl H 3aMpocel  MpHU MIOUCKE U 0TOOpe
MH(}OpMAaLIMK WIN JAaHHBIX C YUETOM IPENIOKEHHON yueOHO! (hr3nuecKoi 3aauu;
-aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHUPOBATH HHPOPMALIUIO PA3TUUHBIX BUJIOB U (hOpM
MIPECTABIICHMSI;
-CaMOCTOSITEIbHO BBIOMPATh ONTUMANIbHYIO (hopMy MpesicTaBlIeHUs] UH(YOPMALMK U WIUTIOCTPUPOBATH
pelIaeMble 3a/1a4i HECIOKHBIMH CXeMaMU, TuarpaMMaMu, HHOM TpapuKoil U NX KOMOMHALIUSMU.

KoMMyHUKAaTHBHBIE YHHBepPCAIbHbIE YueOHbIE TeHCTBHUS:

-B  XO0Jle O0OCYyXJeHusi y4eOHOro Marepuasa, pe3yJbTaToB JIa0OpaTOPHBIX pPabOT U TMPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKaeMOi TeMbl U BBICKA3bIBATh WUJEH, HAIICJICHHBIE HA PEIICHUE
3a/1a4d ¥ TojiepKaHue 0J1arokenaTeIbHOCTH OOIICHHS;

-COTMIOCTAaBIISITh CBOU CYXACHUSI C CYXKICHUSMU JAPYTUX YUaCTHUKOB JMAIora, 0OHApYKUBATh pa3udue
7 CXOJICTBO IO3HUITHIA;

-BBIPQ)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

-IIyOJIMIHO ~ TIPEJICTABIIATh  PE3YJIbTaThl  BBHIMOJHEHHOTO  (DH3MYECKOrO OmbiTa (IKCIEPHMEHTA,
HCCIICJIOBAHMUSI, TPOCKTA).

-[IOHUMATh W WCIOJBb30BaTh MPEHMYIIECTBA KOMAHJIHOH W WHAWBHIYAJILHOW paOOTHI MPHU pEIICHUN
KOHKPETHON (PU3UUYECKON MPOOIEMBI;

-IIPUHUMATh IEJIM COBMECTHOW JICATEIHHOCTH, OPTaHH30BBIBATH JICHCTBUSA IO €€ JOCTHKCHHIO:
pactpenensiTh poiu, 00CYXIaTh MPOIECCHl M Pe3ylbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

-BBITIOJIHATH CBOKO YacTh PabOThI, JOCTUTAsi Ka4eCTBEHHOTO pe3ylibTaTa MO CBOEMY HAINpPAaBICHUIO W
KOOPJMHUPYSI CBOU JACHCTBHSI C APYTUMHU WICHAMH KOMaHIbI;

-OI[ECHMBaTh KA4yeCTBO CBOETO BKJIaJa B OOMUH MPOAYKT MO KPHUTEPUSM, CAMOCTOSTEIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHble YHHBepcaJibHbIe y4eOHbIEe NelCTBUSA
Camoopranusanus:
-BBIBIIATH TIPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX  CHUTYalUsAX, TPEOYIOIIUX Il PEHICHUs



(bU3NYeCKUX 3HAHMIA;
-OPUEHTHPOBATHCA B PA3JIMYHBIX MOAXO0JAX MPUHATHUS PELICHUN (MHAUBUAYAIBHOE, IPUHATHE PEIICHUS
B I'pyIIIE, IPUHATHE PELLICHUH TPYIION);
-CaMOCTOSITEIbHO COCTABIISATh AJTOPUTM peIIeHHs (pU3MUecKod 3afaud WM IJIaHa HMCCIEeIOBaHUS C
y4€TOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH IpeilaracMble
BapHaHThI PELICHUIA;
-JIeN1aTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.
CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTELIEKT:
-J1aBaTh aICKBaTHYIO OLICHKY CUTYyallMM U IIPeyUIaraTh IUIaH €€ U3MEHEHNUS;

-00BSACHATh IPUYMHBI JOCTH)KEHUS (HEIOCTUIXKEHHUs) pe3ylbTaTOB JAEATEIbHOCTH, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

-BHOCUTb KOPPEKTHUBBI B J€SITEIbHOCTb (B TOM YMCJIE B XOJ BBINOJHEHHS (PU3NYECKOIO MCCIIEIOBaHUS
WINA TIPOEKTa) HA OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHMBIIHMXCS CHUTYallUl, YCTAHOBJICHHBIX OIIUOOK,
BO3HHUKILINX TPYIHOCTEH;

-OLIEHUBATh COOTBETCTBUE PE3YNIbTATA LIETH U YCIOBUSM.

-CTaBUTh Ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJi€ CHOpa WIM AMCKYCCHU HA HAyYHYIO TEMY,
-[IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY IPYTOro.

-IpU3HaBaTh CBOE MPAaBO HA OIIMOKY NMpU pElIeHUM (QU3MUECKUX 337ad WIM B YTBEPKICHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE YK€ MPABO JIPYroro.

IIpeaMeTHbIe pe3yabTaThl H3yYeHUS (PUIUKH:

BbpInyCKHUK Hay4uTCH:

e CoOmoaTh mpaBuiIa 0€30MaCHOCTH U OXPaHbI TPyAa MpH padoTe ¢ y4eOHBIM U TaOOpaTOPHBIM
000py/I0BaHUEM;

® TIOHUMATbh CMBICII OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (PU3HUECKOE TEIO0, PU3NUECKOE SBICHUE,
¢busnveckas BEINYNHA, €TUHHUIIB H3MEPECHHUS;

® pacrio3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (PU3HYECKHX METOJIOB;
aHAJIM3UPOBATh OTAENbHBIE JTalbl IPOBEJIEHUS UCCIEJOBAHUM W HWHTEPIPETHUPOBATH PE3YIbTAThI
HAOJIIOICHUN U OILITOB;

® CTaBUTh ONBITHI MO HCCIENOBAHUIO (PU3NYECKUX SBICHUNA WIN (U3MUECKUX CBOWCTB Ten Oe3
UCMOJb30BaHUS TPSAMBIX M3MEpPEHMH; MpU 3TOM (GOpPMYIHpoBaTh MpolieMy/3asady y4yeOHOro
AKCIIEPUMEHTa; COOUpAaTh YCTAHOBKY U3 TNPEUIOKEHHOTO O00O0pYyJOBaHUS; MPOBOJUTH ONBIT H
(bopMyIHpOBaThH BHIBOJIBI.

[Tpumedanue. Ilpu mpoBeaeHNN nccieqOBaHUS (HU3UUYECKUX SBICHHA H3MEPUTEIbHBIE MTPHOOPHI
UCMOJB3YIOTCS JIMIIb KaK JaTYUKU M3MEpeHUs (PU3MUECKUX BENMYMH. 3alUCH IOKa3aHUM MpsMbIX
U3MEpEHUil B 3TOM cilyyae He TpeOyeTcs..

® TIOHUMATb POJIb KCIIEPUMEHTA B MOJTYYEHUHU HayYHOU HH(OpMaLuy;

® TPOBOJMTH MpsIMbIE U3MEPEHUS (PU3MUECKUX BEIMUYMH: BPEMs, paCCTOSIHME, Macca Tela, 00beM,
cuiia, TemIeparypa, artMoc(epHOe JaBle€HHE, BIAXKHOCTh BO3/yXa, HANpsHKEHHE, CUIa TOKa,
paauanvoHHbI (GOH (C HCMOJNIB30BAaHMEM JO3UMMETpPa); MPH 3TOM BBIOMPATh ONTUMAIBHBINA CHOCO0
M3MEPEHUs ¥ UCIOJIb30BATh MPOCTEHIIINE METO bl OLIEHKH MOTPEIIHOCTENH N3MEPEHHIA.

[Tpumeuanue. Jlrobas ydeOHas mporpamma JOJDKHA oOOecleyuBaTh OBJAJACHHUE NPSIMBIMU
M3MEPEHUSIMH BCEX MEePEUNCICHHBIX (PU3NYECKUX BEITHUUH.

® TPOBOJHTH HCCIIECAOBAHUE 3aBUCUMOCTEH (DM3NYECKUX BEJIWYMH C HCIOJIb30BAHUEM MPSMBIX
M3MEPEHUI: IPU ATOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH
(bu3NYeCcCKUX BEJIWYMH B BHJIe TaOIUI U IPaUKOB, €1aTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;

® POBOJUTH KOCBEHHBbIE M3MEpEeHHs (PU3NYECKUX BEJIUYMH: IPH BBINOJIHEHUH HW3MEPEHUI
coOHMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEAJIOKEHHON MHCTPYKIMH, BBIYUCIATH 3HAYECHUE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIy4YECHHBIE PE3YIbTAThI C YYETOM 3alaHHON TOYHOCTH U3MEPEHUH;

® aHAJNM3UPOBATh CUTYallMd TNPAKTUKO-OPMEHTHPOBAHHOI'O XapakTepa, Y3HaBaThb B HHUX
MPOSIBJIICHUE U3YUYEHHBIX (PM3UYECKUX SBJICHUI WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOLINECs 3HAHUS
JJI MX OOBSICHEHUS,;



® TOHMMATh NMPUHIMIMBI JEHCTBHUS MAalllWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBHUS HUX
0€301acHOT0 UCIIOIb30BAHUSI B IOBCEAHEBHON KHU3HU;

® JCIOJIb30BaTh IMIPH BBIIOJHEHUM YYEOHBIX 3a7ad HAyYHO-IIOMYJSPHYIO JIUTEpaTypy o
(bu3nyecKuX SIBICHUAX, CIIPABOYHBIE MaTepuabl, pecypchl IHTepHeT.

BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCS:

® 0COo3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUl, POTb QU3UKU 8 pacuiuperuu npeocmasieHull
00 oKpydrcarowem mupe u ee 6K1a0 8 YIyyuleHue Kaiecmeda HCU3Hu,

® UCNONBL306AMb  NpUEMbl NOCMPOEHUs u3udeckux mooenel, Noucka u @GopmyIupoeKu
00KA3aMenbCme  GblOBUHYMBIX 2UNOme3 U Meopemudeckux 6bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEHHbIX PaKmos,

® CpasHuBamv MOYHOCMb UBMEPEHUsl (UIUYECKUX BeUYUH NO GelUYUHE UX OMHOCUMENbHOU
no2peuHoCmuy npu NPo8eOeHUY NPSIMbIX USMePEeHUl,

®  CAMOCMOAMENLHO NPOBOOUMb KOCBEHHblE USMEPEeHUs U UCCIe008aHUL DUULECKUX BeNUUUH C
UCNONIBL308AHUEM PA3TUYHBIX CHOCOO08 UBMEPEHUs (DUBUYECKUX 8eUYUH, 8bIOUPAMb CPEOCHEa USMEPEH s
C yuemom HeoOXOO0UMOU MOYHOCMU UBMePeHUll, 000CHO8bIBAMb BbIOOP CnOCoOA  U3MepeHusl,
A0eK8amHo20 NOCMAsIeHHOU 3a0aye, NPOBOOUMb OYEHKY 00CMOBEPHOCMU NOYYEHHbIX Pe3)IbIMmamos;

®  BOCHNPpUHUMAMb UHDOPMAYUIO PUIULECKO20 COOePIHCANUSL 8 HAYYHO-NONYIAPHOU Tumepamype u
cpeocmeax Maccosou uHgopmayuu, KpUmu4ecky oYeHu8ams NOLYYeHHYI0 UHpopmayuio, aHaiusupys ee
cooepoicanue u Oanuvle 00 UCMOYHUKe UHpOpMayul,

® co3z0asamv cOOCMBEHHblE NUCbMEHHble U VYCMHble COOOUWeHUs O (QU3UYECKUX ABNIeHUAX HA
OCHOB€ HeCKOJIbKUX UCTOYHUKO8 UHGDOpMAYUL, CONPOBOICOAMb 8bICIYNIIEHUE Npe3enmayuet, y4umoleds
0cobeHHOCmU ayoumopuu c6epCmHUKO8.

MexanuyecKkue siBJICHUS

BbInyCKHUK HAYYHTCS:

® pAacro3HaBaTh MEXaHWYECKHE SBICHHUS U OOBICHATH HA OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIC
CBOMCTBA WIU YCIOBHs TMPOTEKAaHUS JTHUX SIBJICHHI: pPAaBHOMEPHOE M HEPABHOMEPHOE JIBIXKEHUE,
pPaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE TPSMOJMHEHHOE JBIKEHHE, OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUKEHHs, CBOOOJHOE TaJeHHE Tel, pPABHOMEPHOE JBUXKEHHE TI0 OKPYKHOCTH, WHEpIHs,
B3aMIMOJICHCTBHE TEJ, PeaKTHUBHOE IBWKCHHE, Tepelavya JaBJICHUS TBEPIBIMH TeJIaMH, JKUJIKOCTSIMH M
razamu, atMochepHoe JaBJieHHe, MJIaBaHue Tell, PABHOBECHE TBEP/BIX TeJl, MMEIOIINX 3aKPEIJICHHYIO OCh
BpaIeHHs, KOJIeOaTeIbHOE JBIKEHUE, PE30HAHC, BOTHOBOE JIBUKEHHUE (3BYK);

® OMKCHIBATH HM3YyUEHHBIE CBOICTBA TE€N M MEXAaHUYECKHE SBIICHUS, HCIOJIb3Ys (QHU3NUECKUe
BEJIMYUHBIL: MYTh, MEpPEeMeIlleHUe, CKOPOCTh, YCKOpPEHHE, Mepuoja oOpallleHus, macca Tela, MIOTHOCTh
BEIIECTBA, CHUJIa (CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS ), TaBICHUE, UMITYJIbC TeJla, KHHETHYeCKast
SHEprus, MOTCHIMANbHAs SHEPrus, MexaHudeckas paboTa, MexaHuueckas wmoirHocTh, KIIJ mpu
COBEPIIEHHH PabOTHI C HCIIOJNB30BaHUEM MPOCTOTO MEXaHW3Ma, CHJIa TPEHHWs, aMIUINTYyIa, TEePUoI U
gacToTa KojeOaHWM, JUIMHA BOJNHBI M CKOPOCTh €€ pPacHpOCTPAaHEHHUs; TMPU OIMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3WYSCKUH CMBICT HCIOJB3YEMBIX BEJIUYHMH, WX OOO3HAYCHHUS W CIUHUIBI H3MEPCHUS,
HaXOOUTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO (U3MUYECKYI0 BETHYMHY C JPYTUMH BeJIHYHWHAMH,
BBIYHCIIATH 3HAYCHHUE (DU3HUSCKOMN BEIIMIMHBL;

® AHAIM3UPOBATH CBOWMCTBA TEJI, MEXAaHUUYECKUE SBICHUS M IMPOIIECCHI, UCTIONB3Ys (PU3HUECKUE
3aKOHBI: 3aKOH COXpPaHEHUS JHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUM CYMEPIO3UIUU CHII
(maxoxxnenue paBHoxercTByromen cuibl), 1, 11 u Il 3akonsl HeloToHa, 3aKOH COXpaHEHMsI UMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA
M €r0 MaTeMaTHIeCKOE BBIPaKCHNE;

® pa3nMyaTh OCHOBHBIC MPHU3HAKKM HW3YUEHHBIX (U3MUECKUX MOJeNiel: MaTepuaibHas TOYKa,
WHEpIHUAaIbHAs CHCTEMa OTCYETa;

e pewmaTh 3aJaud, HUCHONB3YS (U3HUECKHE 3aKOHBI (3aKOH COXPAaHEHHUsI SHEPTUu, 3aKOH
BCEMUPHOIO TATOTEHUs, NpuHuun cynepno3uiuu cui, I, II u I 3akonsl HeroTOHA, 3aKOH COXpaHEHUs!
uMIyneca, 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena) U (GopMymbl, CBS3BIBAIONINE (PH3UUECKUE
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, INIOTHOCTh BEIIeCTBa, CUia, JaBJICHHUE, UMITYJIbC
Tena, KWHETHYeCKas OJHEprus, NOTEHIMAIbHAs DJHEPrus, MexaHudeckas paboTa, MexaHUdecKas



motHocTh, KII/[ mpocTroro Mexanmu3ma, cuia TPEHUS CKOJIbKEHUS, KOAG(MULIMEHT TPEHHs], aMILUIUTY/Ia,
MepHoJ] W 4YacToTa KojeOaHWM, JUIMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHHs): HA OCHOBE aHAU3a
YCIIOBUS 33Jla4M 3alHMChIBATh KPATKOE YCIOBHE, BBIICIATh (U3MUECKUE BEIHUUHBI, 3aKOHBI U (POPMYIIBL,
HEOOXOIUMBIE ISl €€ PelIeHUs, MPOBOAUTH PACUYEThl U OIICHUBATh PEajbHOCTh MOJTYYEHHOTO 3HAYCHUS
(bU3HYECKON BEIINYNHBI.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONBL306AMb 3HAHUS O MEXAHUYECKUX ABNEHUAX 68 NOBCEOHEBHOU JHCU3HU Ol 0becnedeHus:
bezonacnocmu npu obpaweHuu ¢ npudopamu U MeXHUYecKUMU YCmpoucmeamu, OJisl COXPaHeHUs
300p08bs U COONIOOCHUSL HOPM DKOJ0SUHECKO20 NOBEOCHUsT 8 OKpYdIcarouell cpeoe;, npusooums npumepbl
NPAKMUYECcKo20 UCNOIb308AHUSA PUULECKUX ZHAHUN O MEXAHUYECKUX ABNEHUAX U (PU3UYECKUX 3aKOHAX,
npumepvl  UCNONb308AHUSL  B0300HOBNAEMbIX UCMOYHUKOE JHEpeUl, IKONOSUYECKUX HOCAe0Cm8ull
UCCe008aHUSL KOCMUYLECKO20 NPOCIPAHCNG,

® paziuuams 2paHuybl NPUMEHUMOCMU QU3UYeCKUX 3aKOHO8, NOHUMAMb 8Ce0Owull Xapaxkmep
@yHOAMEeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs. MeXAHUYeCKOU 3Hepauu, 3aKOH COXPAHeHUs UMNYIbCA,
3aKOH 6CEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCMb UCHONb3068AHUSL YACMHBIX 3aKOHO08 (3akoH Iyka,
Apxumeoa u op.);

® HAX00UMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue PU3UYeCKyl0 MOOelb, papeulams npooaemy
KAK HA OCHOBE UMEIOWUXCA 3HAHULL N0 MEeXAHUKe ¢ UCNONb308AHUEM MAMEMAMU4ecKo2o annapama, max
U npu NOMOWU Memo0o08 OYEeHKU.

Tenosbie SIBJICHUA

BbINnyCKHUK HAYYUTCS:

® pAcCMO3HaBaTh TEIUIOBBIC SBJCHHS M OOBSACHATH Ha 0a3e MMEIONIMXCS 3HAHUW OCHOBHBIE
CBOMCTBA WJIM YCIOBUS MPOTEKAHUS 3TUX sABIeHUN: nuddysus, namMenenue oobeMa Tell IpyU HarpeBaHUU
(oxnakneHuu), OOJbIIAs CKUMAEMOCTh Ta30B, Majas CKHUMAEMOCTh MKHUIKOCTEH U TBEPABIX TEII,
TEIJIOBOE paBHOBECHE, WCMApEeHHe, KOHJEHCAIUs, IJIaBJICHHE, KPUCTAJUIM3AIMs, KUIEHHE, BIIaXXHOCTh
BO3/TyXa, Pa3InIHBIC CIIOCOOBI TeTUToNepeaaun (TETUIONPOBOHOCTh, KOHBEKITUS, U3TYICHHE), arperaTHbIe
COCTOSIHMSI BEILECTBA, TMOIJIOIMIEHWE OJHEPrHMHM TMpPH HWCMAPEHUH KHUJAKOCTH U BBIJCIEHHE €€ Tpu
KOHJICHCAIIMHU T1apa, 3aBHCUMOCTh TEMITEPATypPhl KATICHUS OT JAABJICHUS;

® OMKCHIBATh U3YUYEHHBIE CBOWCTBA TEJN U TEIJIOBHIE SBJICHMUS, UCTIONb3Yys (PU3NUYEeCcKie BEIUYNHBL:
KOJMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPTHUS, TEMIIepaTypa, yAelbHas TeIIOEMKOCTh BEIIeCTBa, yAeTbHasI
TEIUIOTa IUIABJICHHS, yJENbHAs TEIUIOTa MapooOpa3oBaHUs, yaeidbHAas TEIUIOTa CropaHWS TOIUIMBA,
KO?((UIIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENs; MPU OMUCAHWM TMPABUIBHO TPAKTOBATh
(GU3HYECKUN CMBICTT HUCIOJB3YEMBIX BEIHYWH, MX OOO3HAYCHUS W CJAWHUIEI W3MEPCHHS, HAXOIUTh
(hopMyIIbI, CBSI3BIBAIOIINE TAaHHYIO PU3NYECKYIO BEIMUUHY C APYTUMHU BETUYMHAMU, BEIUMCIISATH 3HAUCHUE
(hbU3UYECKON BETMYHMHBI;

® AHAIM3UPOBATH CBOWCTBA TEJ, TEIJIOBBIE SBJICHHUS W TPOIECCH, HCIONB3yS OCHOBHEIE
MOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

® pa3nIMyaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PU3NYECKUX MOJIENIeH CTPOSHUS T'a30B, KUIKOCTEH
Y TBEPJIBIX TET;

® TPHUBOIUTH NPHUMEPHl MPAKTUYECKOTO HCIOIB30BAaHUS (DU3MUECKUX 3HAHUKW O TEIUIOBBIX
SIBIICHHUSIX

e pelaTh 3aJla4M, UCIONb3ysS 3aKOH COXpPaHEHHsI YHEPTHH B TEIUIOBBIX Mpoleccax U GopMyIbl,
CBsI3bIBatONME (PU3UYECKUE BETUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yIAeNbHAs TEIUIOEMKOCTh
BEIIECTBA, yIENbHAs TEIJIOTa IUIABICHUS, yJeNbHAs TEIUIOTa MapooOpa3oBaHMS, YAETbHAs TEIUIOTa
CTOpaHUs TOIUTHBA, KOY(D(PHUIMEHT IMONEe3HOro NEHCTBUS TEIUIOBOTO IBUTATENs): HA OCHOBE aHaIHM3a
YCIIOBUS 33JIa4M 3alMChIBATh KPATKOE YCJIIOBUE, BBICIATh (PU3NUCCKUE BEIIMYUHBI, 3aKOHBI B (OPMYITHI,
HEOOXOIUMBIC JIJISl €€ PEIICHUs, MPOBOAUTH PACUYEThl U OICHUBATHh PEaTbHOCThH MOJYYCHHOTO 3HAYCHUS
(hUBUYECKON BEITMYUHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCSI:

® UCNONBL306AMb 3HAHUSL O MENNI0BbIX ABNEHUAX 6 NOBCEOHEeBHOU JHCU3HU Olisl obecneyeHus.
be3onachocmu npu obpawjeHuu ¢ npubopamu U MexXHU4YeCKUMU YCMpPOUCmMeamu, 0Nl COXPAHEHUS
300pP08bSL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCHUS 8 OKpYcalowell cpede, Npueooums npumepbl



3Konozu4eckux rnocnedcmeuli pabomel Oguzamesnell BHYMPEHHE20 C20PAHUA, MENA0o8LIX U
2udpoanekmpocmaHyull;

® pasiuuams epaHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWuUll Xapaxkmep
@yHoamenmanvuvlx QuU3ULECKUX 3AKOHO8 (3AKOH COXPAHEHUSs DHepeuu 6 Menjiosvlx npoyeccax) u
02PaHUYEHHOCMb UCNONIb308AHUS YACTIHBIX 3AKOHO8,

® HAXO00UMb AOEKBAMHYIO NPEeONONCEHHOU 3a0aue Qu3uULecKyro MoOoelb, pazpeulams npooaemy
KaK HA OCHOGE UMEIOWUXCA 3HAHUL O MEeNN08bX ABNEHUAX C UCNONb308AHUEM MAMeMaAmuiecKko2o
annapama, max u npu NOMOwWU Memooo8 OYeHKU.

DJIeKTpUYecKHe U MATHUTHbIE SIBJIEHUS

BbInyCKHUK HAY4YUTCSH:

® PpAacro3HaBaTh 3JCKTPOMATHUTHBIC SBJICHUS M OOBSICHATHP HA OCHOBE HMMEIOIIUXCS 3HAHHUN
OCHOBHBIC CBOWCTBA WJIM YCIIOBHSI HPOTEKAHUS OSTHX SIBICHHHA: SJEKTPU3ALUSA TeJN, B3aUMMOJCHCTBHE
3aps70B, JIEKTPUUECKUNA TOK M €ro JAEWCTBUS (TEIUIOBOE, XMMUYECKOE, MarHUTHOE), B3aUMOJEHUCTBUE
MarHUTOB, 3JICKTPOMAarHUTHAS WHIYKLUS, NEHCTBUE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM M Ha
IBUKYIIYIOCS 3apsDKEHHYIO YacTUIly, JEUCTBHUE JJICKTPUYECKOTO TOJS Ha 3apsHKEHHYIO YacTHILY,
3JIEKTPOMArHUTHBIE BOJHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAaHEHUE CBETA, OTPAKEHHUE M TPEIIOMIICHHIE CBETA,
JCTIepCHsi CBETA.

® COCTaBIISITh CXEMBI OJJIGKTPHUYECKUX IIeTed C TOCIeAOBaTeIbHBIM M HapaJliebHBIM
COCJMHEHUEM DJIJIEMEHTOB, pa3inyas YyCJIOBHbIE OOO3HAYCHHS JIIEMEHTOB JJIEKTPUYECKUX I[eMei
(MCTOYHUK TOKa, KIIF0Y, PE3UCTOP, PEOCTAT, IaMIIOUKa, aMIEPMETP, BOJIBTMET).

® JICIIOJIB30BaTh ONTHYECKHE CXEMBI JIsi TOCTPOCHUS HM300paKEHHWH B TUIOCKOM 3€pKaje
coOuparoIei JIMH3e.

® OMKCHIBATh W3YYCHHBIE CBOWMCTBA TEJ M AJIEKTPOMATHUTHBIC SBIICHUS, UCTIOJB3Ys (U3HUECKUE
BEIMYMHBL: DJEKTPUYECKUHA 3apsii, CHJIA TOKa, DJIEKTPUYECKOE HAINpPSDKEHUE, JJIEKTPHUECKOe
COIIPOTHBIIEHHUE, YJEIBHOE COMPOTHBIIEHUE BEILIECTBA, pabOTa IMEKTPUUECKOro IOJIs, MOIIHOCTh TOKa,
(hOKyCHOE PacCTOSIHUE M ONTHYECKAsl CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa; MPHU ONUCAHMM BEPHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCHOJIBb3YyEMBIX BEJIWYMH, UX
00O3HAYeHHS W EIWHUIBI M3MEPEHUs; HAaXOAUTHh (HOPMYJIBI, CBS3BIBAIONINE JAHHYIO (U3NIECKYIO
BEJIMYUHY C IPYTUMH BETUYHMHAMH.

® AHAJNM3UPOBATh CBOICTBAa TEJ, OIIEKTPOMArHWUTHBIE SBJICHUS W TPOIECCHI, HCIIONB3YS
¢bu3nveckne 3aKOHBI: 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsina, 3akoH OMa /ISl yJacTKa HemH, 3aKOH
JUxoyns-JIeHna, 3aKOH MNPSIMOJIMHEHHOIO pacHpOCTpaHEHUs CBETa, 3aKOH OTPaXXEHHs CBETa, 3aKOH
MPEJIOMJICHHUSI CBETa; NPU ATOM pa3inyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA M €0 MaTeMaTHYECKOe
BBIpa)KEHUE.

® TPUBOIUTH  TNPHMEPHl  TMPAKTHYECKOTO  HWCIONB30BaHUS  (U3UUECKUX  3HAHUH O
ANEKTPOMATHUTHBIX SIBJICHUSIX

e pemath 3a7a4yM, UCHOJIb3yd (U3MYECKHe 3aKOHBI (3akoH Oma Ui ydacTKa LeMH, 3aKOH
Jxoyns-JIeHia, 3aKOH MPSIMOJIMHEHHOTO pPaclpOCTpPAaHEHHUsS CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH
MpesioMIIeHUs1 cBeTa) U (pOpMyJbl, CBA3BIBAIOIINE (PU3NYECKUE BEIMUYMHBI (CHjIa TOKa, JIEKTPHUUECKOe
HanpsDKeHHUEe, DIIEKTPUYECKOE  COINMpPOTHBIIEHUE, YAEIbHOE CONPOTUBJICHHWE BellecTBa, paboTa
AIIEKTPHUYECKOTO TIOJIsI, MOITHOCTh TOKA, (DOKYCHOE pPACCTOSIHHME M ONTHYECKasl CHJIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacToTa CBeTa, (OPMYNbI pacyeTa 3JIEKTPHYECKOTO
CONIPOTHBIICHUSI TIPU TOCJECIOBATEIHHOM M TApaIeIbHOM COCIWHEHHH IPOBOJHUKOB): HAa OCHOBE
aHaJM3a YCJIOBUS 3a/1ayM 3allMChIBaTh KPAaTKOE YCJIOBHUE, BBIIEIATH (DPU3MYECKHE BEIMYUHBI, 3aKOHBI U
(dbopMmyIbl, HEOOXOAMMEIE UISI €€ PEIICHHs], TPOBOIUTH PAcUeThl M OIICHUBATh PEATbHOCTH TOJY4EHHOTO
3HAa4YeHUs1 (PU3UUECKON BETHUUHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONBL306AMb 3HAHUA 00 INeKMPOMASHUMHBIX SANEHUAX 6 HNOBCEOHEBHOU JHCU3HU Ol
obecneuenusi be3onacHocmu npu o0OpawjeHuu ¢ NpuboOpamMu U MeXHUYeCKUMU YCmpoucmeamu, O
COXpaHenus 300p06bs U COONI0OEHUS HOPM IKOIOSUHUECKO20 NOBeOeHUsl 8 OKpydcalouell cpeoe;
NpUBOOUMb NPpUMeEPbL GIUAHUS INEKMPOMASHUMHBIX U3YYEHUL HA HCUBbLE OP2AHUZMBIL;

® paziuuams cpanuybl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAmMb 8ceobwull xapakxmep



PyHOAMEHMAsIbHbIX 30KOHOB8 (30KOH COXPAHEHUS 3/eKmpuyecKko2o 3apAadd) U 02paHU4eHHOCMb
UCnosab308aHUA YACMHbIX 30KOHO8 (3aKoH OMa 0718 y4acmKa yenu, 3aKoH Axcoyns-/leHua u op.);

® UCNONBL306AMb  NpUEMbl NOCMPOEHUs. u3uueckux Mooeneu, Noucka u QGopmyauposKu
00KA3aMenbCme  GblOBUHYMBIX — 2UNome3 U Meopemudeckux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEeHHbIX PaKmos,

® HAXO00UMb A0EKBAMHYIO NPeOlOJNCeHHOU 3a0aue Qu3ULecKyro MoOoelb, pazpeulams npooaemy
KaK HA4 OCHOBe UMEOWUXCS 3HAHUL 00 9N1eKMPOMACHUMHLIX — AGIEHUAX C  UCHOLb308AHUEM
MamemMamuyeckoz2o annapama, max u npu NOMOwU Memooos8 OYeHKU.

KBaHTOBBIE SIBJIEHUS

BbInyCKHUK HAy4YuTCS:

® DAcCMO3HAaBaTh KBAaHTOBBIC SIBIICHUS U OOBSACHATH Ha OCHOBE MMEIONIMXCS 3HAHUI OCHOBHBIC
CBOMCTBA WMJIM YCJIOBUSI MMPOTEKAHUS 3TUX SIBJICHMIA: €CTECTBEHHAs! M HCKYCCTBEHHAsl PaIlOaKTUBHOCTD, 0O-,
B- 1 y-u3nyueHus, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa U3TyUSHHS aTOMa;

® ONWCHIBATH M3YYCHHBIC KBAHTOBBIC SBJICHHS, WCIOJIB3Yys (DM3MYECKHE BEITUYHHBI: MAacCOBOC
YHCIIO0, 3apsAA0BOE YHCJIO, IEPHOA MOJypachaaa, dSHeprus (OTOHOB, MpPH ONUCAHUU TPABHIBHO
TPaKTOBaTh (U3UYECKUN CMBICT HUCHOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHHUS U EIUHUIBI U3MEPEHUS;
HaXOMUTh (OPMYJIBI, CBS3BIBAIOIIME JaHHYIO (U3MYSCKYI0 BCIWYHHY C JPYTUMHU BEIUYHHAMH,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOM BEIMYMHBL;

® AHAIM3UPOBATH KBAHTOBBIC SIBJICHUS, HCIONB3yS (PU3NYECKHE 3aKOHBI M TIOCTYJIATBI: 3aKOH
COXpaHEHHS PHEPTUH, 3aKOH COXPAHEHUS 3JCKTPUIECKOTO 3apsijia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIIA,
3aKOHOMEPHOCTH U3Iy4eHUs U TOIJIONICHHUS CBeTa aTOMOM, IPU OSTOM pPa3iuyaTh CJIOBECHYIO
(hopMyYITHPOBKY 3aKOHA U €T0 MAaTEMAaTUIECKOE BHIPAKCHHE;

® pa3nMyaTh OCHOBHBIC MPHU3HAKU IJIAHETAPHOW MOJIENH aTOMa, HYKJIOHHON MOJENU aTOMHOTO
A7pa;

® TPUBOJUTH TPUMEPHl TPOSBICHUS B TMPHUPOJE U  MPAKTHYECKOTO  HCHOJIH30BAHUS
PaMOaKTUBHOCTH, SACPHBIX U TEPMOSIEPHBIX PEAKIIH, CIEKTPATbHOTO aHAIN3A.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONBL306aAMb NONYUEHHbIE 3HAHUS 68 NOBCEOHEeS8HOU JHCU3HU Npu obpauwjenuu ¢ npudbopamu u
MeXHU4eCKUMU YCmMpOUCmeamu (CHemyux UOHUSUPYIOWUX dacmuy, O003umemp), Oas COXPAHeHUs
300p08bs U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUS 8 OKPYHcalowell cpeoe;

® COOMHOCUMb IHEPRUIO CE53U AMOMHDBIX 510ep C 0epeKmom Maccol,

®  1PUBOOUMb NpUMepbL GIUAHUA PAOUOAKMUBHBIX UZYUEHUL HA JHCUBbLIE OP2AHUIMbL, NOHUMAMb
NPUHYUN Oeticmeus 003UMempa U pasiuiams YCioeusl e20 UCHOIb308AHUS,

® NOHUMamb  3IKoJo2uYecKue Npoodiemvl, BO3HUKAOWUe NpU  UCHONb308AHUU  ANOMHBIX
INEKMPOCMAanyull, U NYMU peuwleHus >Mux npoonem, NepcneKmugvl UCNONb308AHUSA VYNPABIAEMO20
mepmosdepHo2o cunmesda.

DJIeMeHTBI aCTPOHOMHUH

BbinycKHUK Hay4uTCH:

e yKa3bIBaTh Ha3BaHUA 1aHeT CONIHEYHOW CHCTEMBI; pa3iiyaTh OCHOBHBIC MMPU3HAKU CYTOYHOTO
BpaIeHHs 3BE3THOTO HeOa, nBrmkeHus JIyHbl, COJHIIA U IIAaHET OTHOCUTENTFHO 3BE3I;

® TIOHMMATH PA3IUYMUSI MEKAY TEIUOIEHTPUIECKON U TeOIIEHTPUIECKON CHCTeMaMu MHPA;

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCSI:

® YKasvleamsb 00WUe CBOUCMBA U OMAUYUS NIAHEM 3eMHOU 2PYRNbL U NIAHEM-2UAHMO8, MAlbIX
men ConHeunou cucmemsl U OOILUWUX NIAHEM, NOIb308AMbCA KAPMOU 36€30H020 Heba npu HAONI00eHUsX
38€30H020 Heba,

® pasuuams OCHOBHble XAPAKMEPUCMUKU 36e30 (pazmep, ygeem, memnepamypa) COOMHOCUMDb
yeem 36e30bl C ee MeMnepamypou,

® paznuuams eunomeswvl 0 npoucxodicoenuu ConHeuHoU cucmemul.

K KoHuy obyuyeHus B 8 Knacce npegmeTHble pe3ynbTaTbl Ha 6Aa30BOM ypOBHE A0/KHbI
OoTpakaTb CGOPMMPOBAHHOCTb Y 0OYHAIOLLMXCA YMEHWNIA:

HCIIOJIb30BATh IMOHATHA: MacCa U pa3sMCPhbl MOJICKYJI, TCIIJIOBOC JIBUKCHHUC AaTOMOB U MOJICKYII,



arperaTHble COCTOSIHMS BEIIECTBA, KPHUCTANIMYECKHE M aMOpQHBIC Tela, HACBIIICHHBIH U
HEHACBIUICHHBIA Iap, BIAXHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS OHEPrUs, TEILUIOBOU
JBUTATElIb, JJIEMEHTApHBIA DJJCKTPUYECKUN 3apsl, DJJICKTPUYECKOE II0JIe, IPOBOJHUKU U
JUBJIEKTPUKHU, TTOCTOSHHBIM JIEKTPUUYECKUI TOK, MarHUTHOE I10JIE; pa3jiuyaTh sBJICHUA (TEIUIOBOE
paclIupeHHe U CXaTue, TeIIoNnepeaaya, TEIJI0BOE PABHOBECHE,  CMAuMBAaHME, KallUJUIIPHBIE
ABJICHHUS, UCIIApEHHUE, KOHJICHCALlMs, IUIABJICHUE, KpHUCTaJUIN3alus
(oTBepAeBaHuE), KUTIEHUE, Terionepenadya  (TEMJIONPOBOIHOCTD, KOHBEKIUS,
U3JIy4YeHHue), SJEKTpU3alus Tes, B3aUMOACHCTBUE 3apsioB, AEHCTBHS 3JIEKTPUUECKOrO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBME MarHUTOB, EHCTBME MAarHUTHOIO II0JI1 HAa NPOBOJHUK C
TOKOM, JIEKTPOMarHuTHasi UHAYKLUS) 110 ONMCAaHUI0O HUX XapaKTEpHbIX CBOWCTB U
Ha OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh IMPOSBICHUE M3YYEHHBIX (DU3NYECKUX SIBICHUH B OKPYXKAIOIEM MHpPE, B TOM
yuciae (Gu3MuecKue SIBIEHUS B HPUPOJE: MOBEPXHOCTHOE HATSIKEHHWE M KaNWUISpHbIC SBJICHUS B
npUpozie, KPUCTALIBI B Tpupoxae, u3mydeHue CoiHIA, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, SJIEKTPUYECKHE SIBJICHHS B atMocepe, dIEeKTPUYECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE TIOJIE 3eMJIH, JIpel( TOJIFOCOB, POJIb MArHUTHOTO TIOJS ISl KU3HU
Ha 3emuie, MOJSIPHOE CHSHHE, IPU 3TOM EPEBOJUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBIIEIAThH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

OINUCHIBaTh M3YYECHHBbIE CBOWCTBA TeJ U (PU3MUECKUE SBICHMS, HCIONB3Ys (pusnueckue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrus, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIUIOEMKOCTb
BEILIECTBA, y/ebHAas TEIJIOTA IUIABJICHHUS, YAeIbHAas TEIUIOTa NapooOpa3oBaHMsl, yJaesIbHas TEIoTa
CrOpaHusl TOIUIMBA, KO3(P(PHUIMEHT TOJE3HOTO MACUCTBHUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BIQKHOCTb BO31YyXa, OJIGKTPUYECKUH 3apsj, CWIa TOKAa, DSJIEKTPUYECKOE HaIpPsIKEHUE,
CONMpPOTHUBIIEHUE TPOBOJHMKA, YIEIbHOE CONPOTHBIECHHWE BellecTBa, paboTa M MOIIHOCTh
AJIEKTPUUYECKOTO TOKa), IPU ONMHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJIb3yEeMBbIX
BEJIMYMH, O003HAYEHMS] M €IMHUIBI (PU3NYECKUX BEIWYHH, HAXOIUTh (OPMYIIbI, CBS3bIBAIOIIME
JAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOMTH TpapuKd H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHUE SBJIEHUS M TMPOLECCHI, UCIIOJIb3YSd OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOEHHS BEIIECTBA, MPUHLUI CYNEPIO3ULINU
noyie (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma s ydJacTKa IIeTH,
3akoH J[xoyns—JleHna, 3aKOH COXpaHEHUsl YHEPIHH, MPH 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOLECChl U CBOWCTBA TEJd, B TOM YHCIE M B KOHTEKCTE CUTyalUl
MPAKTUKO--OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO--CIEICTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHHe U3 1—2 JOorM4yeckux IIaroB ¢ OMopodl Ha 1-2 HW3Yy4YEeHHBIX CBOICTBa (HU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3aJauu B 2—3 JIEHCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYIIbI, CBSA3BIBAIOIINE
¢usnyeckue BENUYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/Jayd 3alKChbIBaTh KpPaTKOE YCIIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUUISl PELeHUs 3a/1a4uu, BBIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE
JUIst €€ peleHusi, IPOBOAUTh PacuéThl U CPAaBHUBATH MOJYYEHHOE 3HaUeHUE (PU3NUECKON BEIMYUHBI
C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBaTh HpOOJIEMbI, KOTOpble MOXHO PEIIUTh MPH TOMOIIM (PU3NYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEIOBAHUS, BBIACIATh IIPOBEPSIEMOE MPEANOIOKEHUE, OLIEHUBATh
IIPABWJIBHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEOBAHHUS, JIENIaTh BBIBOIBI;

MPOBOJIUTH OMBITH 1O HAOMIOACHHUIO (DPU3MUYECKUX SIBICHUM WM (PU3NYECKUX CBOICTB Tel
(KanuJUIpHBIE SIBICHUS, 3aBHCHMOCTh JaBJICHHS BO3[yXa OT ero o0b&ma, TeMnepaTypbl, CKOPOCTH
Ipolecca OCThIBAHMSI M HAarpeBaHus INPU HU3IYyYEHUM OT LIBETa H3JIydarolled (MOIJIOMIAOLIEi)
MIOBEPXHOCTH, CKOPOCTh UCHIApEHHs BOABI OT TEMIEpAaTyphbl JKUJIKOCTH WU IUIOMAAM €€
MOBEPXHOCTH, DJIEKTpU3alUs T€1 M B3aUMOACUCTBUE BJIEKTPUUECKUX 3apsiioB, B3aUMOJEHCTBHE



MOCTOSIHHBIX MAarHWTOB, BH3yalM3alldsi MarHUTHBIX TIOJEH TOCTOSHHBIX MarHUTOB, JEHCTBUS
MarHUTHOT'O MOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHMWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OPMYJIMpPOBaTh IPOBEPSEMBbIE MPEANOIOKEHUS, COOMPATh YCTAaHOBKY W3
MPEJI0KEHHOTO0 000PYA0OBAaHHUS, OIMCHIBATH X0/ OMbITA U (OPMYIUPOBATH BHIBOIBI,

BBITNIOJIHATH NPSIMbIE U3MEPEHHsI TEMIEPaTypbl, OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa, CHUIIBI
TOKa, HAMPsHKEHUS C MCIIOJIb30BAaHMEM aHAJIOTOBBIX NPUOOPOB U AATYUKOB (PU3UYECKUX BEIHUHH,
CpPaBHHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCONMIOTHON MOTPEUIHOCTH;

IPOBOJIUTh MCCIEJOBAHUE 3aBUCUMOCTH OJHOM (U3MUECKOM BEIMYMHBI OT JPYyrol c
MCIIOJIb30BaHUEM IPSIMBIX W3MEpPEHUN (3aBUCHMOCTH COIIPOTUBIIEHUS IPOBOJHUKA OT €0 JUIMHBI,
IUIOUIA/I MTONEPEYHOr0 CEYEHUS! U YIEIbHOIO COIPOTUBIICHHS BEIIECTBA IIPOBOJHHUKA, CHIIBI TOKa,
UAYILEro Yepe3 MPOBOJHUK, OT HAIPSKEHHs Ha MPOBOAHUKE, MCCIIEI0BAHNE MOCIIEA0BATENILHOIO U
[apajuIeJIbHOTO COEAMHEHUN MPOBOIHUKOB): IJIAHUPOBATh UCCIIEOBAHHUE, COOMpPATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHHUs, cielysd NpPEeJIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yJbTaThl MOJIy4YE€HHOMN
3aBUCUMOCTH B BUJI€ TaOJIUIl U T'paUKOB, AeIaTh BEIBOBI 10 Pe3yJIbTaTaM UCCIEI0BaHMS;

IIPOBOJUTH KOCBEHHbIE 3MEPEHUS (PU3NUECKUX BEMUYMH (yIelIbHas TEIIOEMKOCTDb BEILIECTBA,
COINPOTHUBIICHUE IIPOBOJIHMKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHNUS,
coOuparb SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys NpPEIJIOKEHHOW HHCTPYKLUH, W BBIYUCISTH
3HA4YEHUE BEJIMYMHBI;

co0JroIaTh NpaBUila TEXHUKM 0€30IacCHOCTU MpH paboTe ¢ JabopaTOpHBIM 000pYJOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha MX ONHCaHUs (B TOM YMCIE: CUCTEMAa OTOIUIEHUS JIOMOB, TUTPOMETp, HapoBasi TypOuHa,
aMIEpPMETpP, BOJBTMETP, CUETUMK AIEKTPUUYECKOM DSHEPIUH, 3IJIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTeJIbHbIE DJIEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMArHuT,
3JIEKTPOABHUraTeNlb MOCTOSHHOTO TOKA), MCIONb3ys 3HAHMS O CBOMCTBAaX (M3MYECKUX SBICHUN U
HEo0XoiuMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA M HM3MEpHUTENbHBIE MPHUOOPHI MO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JIBUTATEIb
BHYTPEHHET0 CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKHX Ienei ¢
MOCJIeI0BATENbHBIM U NapajuIeIbHBIM COEIMHEHUEM DJIEMEHTOB, pa3inyas YCJIOBHbIE 0003HAUEHUS
AJIIEMEHTOB JIEKTPUYECKUX LIETIEH;

MPUBOANUTH MPUMEPHI (HAXOAUTh UH(OPMAIMIO O MPUMEpax) MPAKTHYECKOTO HCIIOJIb30BaHUS
¢u3nUecKux 3HaHUI B MOBCEIHEBHOM XH3HM Ui oOecriedeHus 0e30IacHOCTH MpU OOpalleHuH ¢
npubopaMM M TEXHHYECKHMH YCTPOMCTBAMH, COXPAaHEHHUS 370pOBbS U COONIOAEHUS HOPM
HKOJIOTMYECKOTO TIOBEJIEHUS B OKPY KaIOIEH cpejie;

OCYILECTBIATh MOUCK HMH(pOpManuu (usnueckoro cojepkanuss B VHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CpaBHEHHS JOTOJHUTEIbHBIX MCTOYHUKOB BBIACIATH MHPOPMAIUIO,
KOTOpasi SIBJSIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCMOJb30BaTh IPH BBIMOJHEHUHM YYE€OHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
($u3MUecKOoro coaepkaHus, CpaBOYHbIe MaTepHallbl, pecypchl ceTu MHTepHeT, BIajieTh NpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE I KPaTKUE YCTHbIE cO00IIeHus, 00001as nHpopmaInio
U3 HECKOJBbKUX HCTOYHHKOB (DU3MUYECKOTO COJIEp>KaHUs, B TOM 4HCIE MyOJIUYHO NPEACTABIATH
pe3yJbTaThl IPOEKTHOM MM HUCCIIEN0BATENbCKON IEATENbHOCTH, IPH 3TOM T'PaMOTHO HCIIOJIb30BaTh
U3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

IIPU BBIIOJIHEHUHU y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (DU3MUYECKHUX MPOLIECCOB PACIIPELIIATh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMHU 33Ja4aMHU, CIEIAUTH 33 BBIMOJIHEHUEM
TUIaHa JICHCTBUM U KOPPEKTUPOBATh €T0, aJIEKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh
IpyNIbl, BBICTPaWBaTh KOMMYHUKAaTHBHOE B3aUMOJEWCTBUE, MPOSBISSE TOTOBHOCTH pa3pellaTh
KOH()ITUKTHI.



K xoHmy o0ydeHusi B 9 KJjacce TpeAMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIOJIb30BAaTh  IOHATHA:  CHCTEMa  OTCY€Ta, MaTepualbHas  TOYKAa, TPACKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHWYEeCKOTO JBWXKEHUs, Aedopmarus (ymnpyras, IUlacTU4ecKas), TPEHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M IEperpys3Kd, LEHTP TSKECTH, aOCOIHOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Tejla, paBHOBECHE, MEXaHUYECKHUE KOyIeOaHUs U BOJIHBI,
3BYK, HH(PA3BYK U yJIbTPA3BYK, JICKTPOMArHUTHBIC BOJHBI, IIKAJa JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U JAJTBHO30PKOCTh, CHEKTPbl MCIYCKAaHUS M HOIJIOIIEHUs, anbda-, 6era- U ramma-
U3JTy4EHUs], U30TOIIbI, SIACpHAs SJHEPIETUKA,

pa3nuyath SIBIE€HUS (paBHOMEpPHOE M HEPaBHOMEPHOE MPSAMOJIMHENHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOIHOE MaJeHUE TEJ, PABHOMEPHOE JBHKCHHE
[0 OKPYXHOCTH, B3aMMOJEHCTBHE TeJI, PEaKTUBHOE JBHXKCHHE, KojeOaTeIpHOE JBHKCHHE
(3aTyxaromue U BBIHYXKJICHHBIE KOJEOaHMs), PE30HAHC, BOJHOBOE ABMKEHUE, OTPaXKCHHUE 3BYKA,
IPSIMOJIMHEMHOE PpacIpOCTPAHEHUE, OTPAKEHUE M IPEJIIOMIICHUE CBETa, IIOJIHOE BHYTPEHHEE
OTpaKEHHE CBETa, pa3JIOKEHHE Oeloro cBeTa B CIHEKTP M CIOXKECHHE CHEKTPAIbHBIX I[BETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HMKHOBEHHME JIMHEHYAaTOrO CIIEKTpa
U3JTy4yeHHUs) MO OMMCAHUIO UMX XAPAKTEPHBIX CBOICTB W HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (prU3HUYEeCcKOe SIBICHUE;

pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MYECKUX SIBIICHUM B OKpY’KarolieM Mmupe (B TOM
yrcie (u3nyYecKue SBICHHUS B TPUPOJAE: NPWIMBHI U OTIMBBI, JBWKeHUE I1aHeT CoOJHEYHOH
CUCTEMBI, PEaKTHBHOE JIBJKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, LIyHAMH, 3X0, IIBETa TEJl, ONITUYECKUE SIBJIECHUS B MPUPOJE,
Ouosnornyeckoe JEHCTBME BUIAMMOIO, YJIbTPa(UOIETOBOIO M PEHTICHOBCKOIO HW3IY4YEHUH,
€CTECTBEHHbIN pPaJMOaKTUBHBIH (POH, KOCMHUUECKHE JTY4H, PAJUOAKTUBHOE W3JIyUYE€HUE MPUPOTHBIX
MHUHEpaJIOB, I€HCTBUE PaJIMOAKTUBHBIX M3IYYEHUH Ha OpPraHU3M 4elIoBeKa), IPU 3TOM MEPEeBOIUTh
MPAKTUYECKYIO 33/1a4y B y4e€OHYIO, BBIJIEIATH CYLIECTBEHHBbIE CBOMCTBA (IpU3HAKM) (PU3HUECKUX
SIBJICHUM;

ONKCHIBATh HM3yYEHHBIE CBONCTBA TeN U (U3NYECKUE SBJICHUS, HCHONB3YS (U3HUECKUe
BEJIMYMHBI (CpEe/lHsAs U MIHOBEHHAasl CKOPOCTh Tejla IMPU HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHHE,
nepeMenieHue, MmyTh, YriioBasi CKOpOCTb, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE
CBOOOJIHOTO MAaJIeHHUs], BEC Tella, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHHUYEeCKasi paboTa U MOILIHOCTb,
NOTEHLIMAJbHAsl SHEPrHsl Teja, MOAHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUAJIbHAs SHEPrus
CKATOM NPYKUHBI, KMHETUYECKasl DHEPIUs, IOJHAsg MEXaHWUYeCKas SHEPrus, NEepHOJ U 4YacToTa
KoieOaHuM, AJMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOpPOCTb CBETa, IOKa3aTelb
IPEJIOMIIEHUS] CpeJibl), MPH ONMHUCAHUM MPAaBUIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCHOIb3yEeMBbIX
BEJIMYMH, O0O3HA4YeHHs] M €AMHULBI (PU3MYECKUX BEIMYMH, HAXOAUTH (OPMYJIBI, CBS3bIBAIOIINE
JaHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMH BeIMYHMHAMH, CTPOUTH TpauKH H3YyUYEeHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYUNH;

XapaKTepu30BaTh CBOICTBa Teis, (U3MYECKHE SBICHHS M IPOLECChl, HCIOJb3Yys 3aKOH
COXpaHEHMsI SHEPTuH, 3aKOH BCEMUPHOTO TSTOTEHUS, MPUHIMII CYNEPIO3ULUU CHJI, MPUHIUII
OTHOCUTENIBHOCTH ['anmies, 3akoHbpl Hpl0TOHA, 3aKOH COXpaHEHUS MUMITYJIbCA, 3aKOHBI OTPaXKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMsI 3apsJ0OBOTO U MAacCOBOTO YHUCEIN MPH SJIEPHBIX PEAKIHIX,
Opd 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa W 3alMChiBaTh €ro MaTeMaTHYecKoe
BbIpa)KEHUE;

OOBSICHATh (PU3NYECKHE TPOLECChl U CBOWCTBA TEJd, B TOM YHCIE M B KOHTEKCTE CUTyallul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTh MPUYMHHO- CIIEJCTBEHHBIE CBSI3U, CTPOUTH
00BsiICHEHHE W3 2—3 JIOTMYECKUX IIaroB C ONOpoi Ha 2—-3 HM3y4YCHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THbEe 3a7aud (ONUpArOIIMECs HAa CHCTEMY W3 2—3 ypaBHEHHI), HCIIONIb3Ys
3aKOHBI M (hOPMyJbI, CBSI3bIBAIOLIME (U3NYECKUE BEIUYMHBL: HA OCHOBE aHAIW3a YCIIOBHS 3aJadu
3aMMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIAOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBl M (OpPMyJbl, HEOOXOIUMBIE JJs pEIIeHHs, IPOBOAUTh pacuéTbl M  OLICHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUCHHS (PU3UYECKON BEIMUHHBI,



pacrio3HaBaTh NpOOJIEMbI, KOTOpbIE MOXHO PEIIUTh MPH TOMOIIM (PU3UYECKHX METOJOB,
UCIIONIb3YSl ONHMCAHME MCCIEAOBAaHUA, BBIICIATH MPOBEpsIieMOE MPEANONIOKEHHE, OLEHUBATh
NPaBUWIBHOCTh TIOPSIIKA TPOBEACHHUS HCCICNOBaHMSA, JIEJaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

MIPOBOAUTH ONBITHI 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKHX CBOICTB Tel
(u3yyeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHUS SHEPruu, 3aBHUCHUMOCTh IepHoJa
KOJICOAHU MPY)XKMHHOTO MAsTHHKAa OT MAaccChl rpy3a M KECTKOCTU MPYKUHBI M HE3aBUCHMOCTH OT
aMIUIMTYAbl MajbIX KoJIeOaHWM, NPSIMOJMHEWHOE paclpoCTpaHEHHE CBETa, pasjiokeHue Oenoro
CBETa B CIEKTP, M3YUYCHUE CBOMCTB M300pa)XCHUs B IUIOCKOM 3€pKajie M CBOWCTB M300pakKeHUs
npeaMera B coOuparoleld jJuH3e, HaOII0JAeHHE CIUIOUIHBIX U JIMHEHYAThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOSITENIFHO COOMpATh YCTAaHOBKY W3 M30BITOYHOrO Habopa 0OOpYHOBaHMS, OMUCHIBATH XOJ
OTIbITa U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSMBIX W3MEPEHUH, OMpeAessisl CpeaHee 3HAYeHUE
u3MepsieMoil Benu4HMHbI ((POKYCHOE paccTosiHuE COOMparomiel JHMH3bI), OOOCHOBBIBATH BHIOOD
croco6a n3MepeHust (M3MEpUTEITHHOTO TPHOOopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DU3MUYECKHX BEUYMH C MCIOIB30BAHUEM IPSIMBIX
U3MEpeHUil (3aBUCUMOCTh IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBWKCHHU 0e3 HadabHOU
CKOPOCTH, Mepuojia KoieOaHuid MaTeMaTHYeCKOro MasTHUKAa OT AJUHBI HUTH, 3aBUCHMOCTH YTIJia
OTPaKEHHsI CBETa OT yIJla MaJeHWs M yrila TMPeJOMJICHHS OT yIyia MaJeHHs). IUIaHHPOBATh
HCCJIEIOBAHHE, CAMOCTOSITENIbHO COOUpaTh YCTAaHOBKY, (PUKCHUPOBATH pe3yNbTaThl IMOJIYYCHHOU
3aBHCUMOCTH (PM3NYECKUX BEIMYMH B BUJAE TAOIUI] M TPaUKOB, NEJaTh BBIBOJABI MO pe3ybTaTaM
UCCIICIOBAHMS,

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PH3MUECKUX BEIUYUH (CPEAHSS CKOPOCTh M YCKOPEHHE
Tela MPU PaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE CBOOOJIHOTO MaJeHUs, HKECTKOCTh MPY>KUHBI,
KOA(Q(UIMEHT TPEeHHs] CKOJBXKEHHS, MeXaHudeckas padboTa M MOIIHOCTb, YacTOTa U IEPUOJ
KoJe0aHUN MaTeMaTH4YeCKOro U MPY>KWHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparoiiei JTHH3BI,
panMoaKTHBHBIA (DOH): TUTAHUPOBATH W3MEPEHHUsS, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh W3MEPEHUs, CIenysl MPEeAIoKEHHOW WHCTPYKIUMHU, BBHIYHUCIATH 3HAUECHUE BETUYHMHBI U
AQHAJTM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHH;

co0Jro1aTh MpaBUjIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1a0opaTOpPHBIM 000pyIOBaHHEM;

pa3nuyaTth OCHOBHBIC TPHU3HAKK HW3YUEHHBIX (U3UYECKUX MOJEINeil: MaTrephaibHas TO4YKa,
a0CoMIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHUK CBETA, JIyd, TOHKas JIMH3Aa, TUTAHETapHas MOJeINb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIIMUIBI JSHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOpPO Ha WX OMHUCAHUS (B TOM YHCIIE: CIIUAOMETP, TaTYNKH MTOJIOKEHHS, PACCTOSIHUS U YCKOPEHUS,
pakera, 9XOJOT, OYKH, NEpUCKOI, QoToanmnapar, ONTHYECKUE CBETOBOJBI, CIEKTPOCKOII,
JO3UMETp, Kamepa BmuibcoHa), WUCIONB3ysS 3HAaHHUA O CBOMCTBaX (PHU3MUECKUX SIBJICHUH W
HEo0X0/1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

HCIIONIb30BAaTh CXEMbl W CXEMaTU4YHbIE PHCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOUCTB,
WU3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHUYECKUX IMPOIECCOB MPU PEIICHHH YUeOHO-TIPAKTHUECKUX
3aa4, ONTHYECKHE CXEeMbl Ul TOCTPOCHHS H300paKEHMH B IUIOCKOM 3€pKajie M coOuparomeit
JIMH3E;

MIPUBOJIUTH MIPUMEPHI (HAXOIUTh UHGOPMAIUIO O TIPUMEpax) MPAKTUIECKOTO HCIIOIb30BAHUS
¢u3nUecKux 3HaHUI B TOBCEAHEBHOM KHM3HM A obecrieueHus: 0e30MacHOCTH MpHU OOpaIeHUH ¢
npubopaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXpPAHEHHs 3II0POBbS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKaIOLIeH cpelie;

OCYIIECTBIISTH IOUCK HH(pOpMaIK (PU3HIECKOTO conepkanus B THTepHeTe, cCaMOCTOSTETEHO
dopMynupys TOUCKOBBIA 3ampoc, HAXOIAWTb IYTH OIPENEICHUS JIOCTOBEPHOCTH IOIY4YECHHOMH
nH(pOpMaLlMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUHUKOB;

WCIOJIb30BaTh TIPY BBIMOJTHEHUM YYEOHBIX 3aJaHUl Hay4YHO-TIONYJSPHYIO JIUTEPATYpPy
bu3nYeCKOro cojepaHusi, ClipaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIajeTh npuéMamMu
KOHCIIEKTUPOBAHM TEKCTa, peoOpa3oBaHus HH(POPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/1aBaTb COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE MH(OpPMALNH U3



HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOTO COJEpXKaHMUA, MYOJINYHO TPEACTABIATh Pe3yIbTaTh
IIPOEKTHOM WJIM MCCIIEA0BATEIbCKON NEATEIBHOCTH, TP 3TOM I'PAMOTHO MCIIOJIb30BaTh U3yYEHHBIN
MOHATUIHBIN anmapar u3y4yaemMoro pasnena (pU3uKH U COIMPOBOXKAATh BHICTYIUICHUE MIPE3CHTAIEN C
y4€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.

1.Coneprkanue yueoHoro npeamera «Dusuka

Du3ukKa 1 pu3nvecKue MeTobl U3y4eHHs MPUPOAbI

®uszrka — HayKa o npupoje. Pusndeckue tena u apineHus. Habnaronenue u onrcanue Gu3nuecKux
saBreHr. OU3NYECKU SKCTIEepUMEHT. MOIeTMpOBaHNUE SIBICHUH U 00BEKTOB IPUPO/IBI.

®u3nuecKue BeIMYUHbBI U UX U3MepeHHe. TOUHOCTh M MOrPEeIIHOCTh U3MepeHnid. MexayHapoiHas
CUCTEMA EAVHMII.

®du3nuecKue 3aKOHbl U 3aKOHOMepHOCTH. Pu3nka U TexHuka. Hayunelii Meron no3Hanus. Ponb
¢u3nKu B GOPMHUPOBAHUHU €CTECTBEHHOHAYYHOU TPAMOTHOCTH.

Mexannuyeckue siBJIeHUsI

Mexanuueckoe JBW)KEHME. MarepuajipbHas TOYKa Kak MoJenb  (U3MYECKOro  Tedna.
OTHOCHUTENBHOCTh MEXaHUUECKOTO IBMKeHUs. Cuctema orcueTa. Ousnveckre BEIMUYMHBI, HEOOXOIMMbIE
JUISL OTUCAHMS JIBMDKCHHUS M B3aUMOCBSI3b MEXKIY HUMH (IIyTh, MEPEMEIICHHE, CKOPOCTh, YCKOpPEHHUE,
BpeMs JBWXKEHHs). PaBHOMepHOE U paBHOYCKOPEHHOE MpsSIMONIMHENHOe BIkeHue. PaBHOMepHOE
JBIKEHHE IO OKpYXHOCTH. IlepBwiii 3akoH HproToHa m mHepuusa. Macca Tena. [lmoTHOCTE BemiecTsa.
Cuna. Eqununbr cunel. Bropo#t 3akon Herorona. Tperwmii 3akon Herorona. CBoOOgHOE majeHUE TeIl.
Cuna Tspxkectu. 3akoH BcemupHoro Tsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tema. HeBecomocTs.
CBsi3b MEXIy CUIION TsbKecTH W Maccoil tena. Jlunamomerp. PaBHozeiicTByromas cuna. Cuna TpeHUs.
Tpenue ckonbxenus. Tpenue nokos. TpeHne B Ipupoie U TEXHUKE.

Nmnynec. 3akoH coxpaHeHUs uMIynbca. PeakTuBHOe JBMkKeHHE. MexaHuyeckas paborta.
Momnocth. DHeprus. [loTeHnumanpHass W KUHETHYeCKas »dHeprus. l[IpeBpaimieHne oOHOTO BHUIA
MEXaHUYECKON PHEPTUU B APYroil. 3aKOH COXPAHEHHUS MOJTHOM MEXaHUUYECKOW SHEPTHUH.

[IpocTeie MexaHM3MBI. YCIOBUS PaBHOBECHS! TBEPJOrO Tela, UMEIOIIET0 3aKPEMICHHYIO OCh
IBWXKEHU. MOMEHT cunbl. [lenmp mancecmu mena. Peruar. PaBHoBecue cuil Ha peryare. Peiuaru B
TEeXHUKE, ObITY U Tipupoe. [loaBrKHBIE U HEMOIBMKHBIE 0JIOKH. PaBeHCTBO padOT Mpu UCTIONH30BaHUM

MPOCTHIX MEXaHU3MOB («30J710TOE MpaBUI0 MeXxaHUKN»). Koadduirent nonesHoro aeicTBus MexaHu3Mma.

HaBnenue TtBepabix Ten. Enununbl m3mepenus pasieHus. CrnocoObl M3MEHEHHUs JIaBJICHUS.
JlaBnenue »xuakocred M ra3oB 3akoH [lackans. JlaBineHwe XUAKOCTH Ha JHO M CTEHKH COCYJa.
Coobmarommuecs cocyasl. Bec Bo3ayxa. AtmocdepHoe nasnenue. Mzmepenne arMmochepHoro gaBieHUsI.
Oneir  Toppuuennu. bapomerp-anepoun. ATMocdepHOE [aBiICHHE Ha Pa3IUYHBIX  BBICOTAX.
I'unpaBnuueckne MexaHu3Mbl (mpecc, Hacoc). JlaBieHue >KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
Apxumenosa cuia. [InaBanue ten u cynoB Bo3znyxormnnaBanue.

Mexanudeckue konebanus. [lepron, gacrora, amrummryaa konebanuii. Pesonanc. Mexannueckue
BOJIHBI B OIHOPOJHBIX cpenax. JlJinHa BOJIHBI. 3BYK Kak MEXaHMUYecKas BOJIHA. ' pOMKOCTh U BhICOTA TOHA
3ByKa.

TemnoBble sIBJICHUSA

Ctpoenue BemiecTBa. ATOMBI U MOJIEKYIbl. TernnoBoe IBUKEHUE aTOMOB U Mosiekys. Juddysus B
ra3ax, JKHJIKOCTSX U TBEPIBIX Tenax. bpoyHosckoe Osudcenue. BiammopeicTBue (NMPUTSHKEHUE H
OTTAJIKUBAHWE) MOJEKYJI. ATrperaTHbIE COCTOSHHS BellecTBa. Pa3znuyme B CTPOCHUM TBEPIBIX Tell,
KUJIKOCTEN U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. CBsA3b TeMIIEpaTypbl €O CKOPOCTBIO XAOTHYECKOIO
IBUKEHUsI yacTull. BHyTpenHsist sHeprus. Pabora u Temonepenaya Kak croco0bl U3MEHEHUS BHYTPEHHEH
sHepruu Tena. TemnonpoBogHocTh. KonBekiusa. Mzmyuenue. [lpumepsl Temmonepenayd B MPUPOJE U
TexHuke. KonuyecTBo TemaoThl. Y ieiabHas TEIUIOEMKOCTb. Y AelibHAas TEIJIOTa CrOpaHus TOIUIMBA. 3aKOH
COXpaHEHUs M IMpPEBpAIICHUS SHEPIMM B MEXaHUMYECKUX U TEIUIOBbIX mpoueccax. l[limaBienne u
OTBEPJICBAHUE KPUCTAJUIMYECKUX TeN. YJellbHas TeIuloTa IuiaBlieHus. lcnapenue u KoOHAEHcCALMS.
[Tornomienne sHepruM Npy UCHAPEHUU KUJKOCTH W BBIIEICHUE €€ NMpU KOHJAeHcauuu napa. Kunenwue.
3aBUCHMOCTh TEMIEpaTyphl KHUICHHS OT JaBlCHHs. YJelbHas TEIuioTa MapooOpa3oBaHus U



KOHAeHcauun. BnarKHocTb Bo3ayxa. Paborta rasa npu pacwwupeHun. Mpeobpa3oBaHuMAa 3Hepruu B
TENNOBbIX MAaWWHax (NapoBasa TypbwuHa, ABUraTeNb BHYTPEHHEro CropaHuA, PeakTUBHbLIA ABUraTeNb).
KNJ, TennoBoi mawnHbl. IKoao02udeckue npobaemol UCMOM63080HUA MEMA08bIX MAWUH.

DJIEeKTPOMarHuTHbIE SIBJICHUSI

OnexTpuzanus Qu3NUECKUX Tesl. BianmoneiicTBue 3apspkeHHBIX Tesl. J[Ba poaa AJeKTpHUYeCcKUX
3apA10B. J[eTuMOCTh 3EKTPUYECKOTO 3apsiaa. DIEMEHTAPHBIA AIEKTPUUECKUH 3apsil. 3aKOH COXPaHEHUs
aneKTpuyeckoro 3apsiaa. [IpoBoJHUKH, MOJIYIPOBOJHUKM U H30JIATOPHI 3JIEKTPUUECTBA. DJIEKTPOCKOII.
DneKTpUYecKoe Tojie Kak OocoObIi BuA Marepuu. Hanpsowcennocms snexmpuueckozo nons. JlerictBue
ANEKTPUYECKOr0 TIOJIsI Ha JJIEKTpudeckue 3apsanpl. Kowoewcamop .Onepausi 31eKmpuuecko20 noJis
KOHOeHcamopa.

OneKTpuueckui TOK. VICTOUHMKHM 3JIEKTPUYECKOr0 TOKA. DJIEKTpUYECKas LEMb U €€ COCTaBHBIC
yacTu. HanpaBneHnue u elicTBUs 31eKTpuyecKkoro Toka. Hocurenu anekrpuyeckux 3apsaoB B MeTauIaXx.
Cuna TOKa. DIEKTPUYECKOE HAMPSHKEHHE. DJIEKTPUUECKOE COMPOTUBIIEHHWE MPOBOIHUKOB. EnuHUIIBI
COIPOTHUBIICHUSI.

3aBUCUMOCTh CHUJIBI TOKa OT HampspDkeHusa. 3akoH Oma Juisi ydacTka Lenu. Y JAeIbHOe
conpotusneHue. Peocrartsl. [locnenoBarenbHoe coequHeHne TPOBOAHUKOB. [lapannenbHoe coennHeHue
IIPOBOJTHUKOB.

PabGora nsnekTpuyeckoro TMmoyisi MO TEPEeMEUICHHIO JJIEKTPUYECKHX 3apsAfoB. MOIIHOCTb
ANeKTpUYeckoro Toka. HarpeBaHue NpOBOJHUKOB 3JIEKTpUYECKMM TOKOM. 3akoH Jlxoymns - JleHua.
DJeKTpUUeCKre HarpeBaTeNbHbBIE U OCBETUTENbHBIE TPHOOpPHI. KopoTkoe 3aMbIkaHue.

MaruutHoe mnone. MHIyknuss MarHuTHOro mojis. MarHuTHoe monie Toka. OmbIT Opcrena.
MarsHuTHO€e 1oje MOCTOSIHHBIX MarHUTOB. MaruuTtHoe moisie 3emiid. DJIEKTpOMarHuT. MarHutHoe mose
KaTyIIKH ¢ TOKOM. [IpumeHeHue anekTpoMarHuToB. JlelicTBEe MarHUTHOTO I0JI Ha MPOBOJAHUK C TOKOM
U JBWXKYIIYIOCA 3apsbKeHHyro dactuny. Cuna Amnepa u cuna Jlopewya. DnexkTpoiBurarens. SIBieHue
AJeKTpoMarHuTHOM nHAYKIMs. OnbiTel Dapazes.

dneKTpomarHuTHble KonebaHua. KonebamesnoHeoili KOHMyp. 3nekmpozeHepamop. llepemeHHbll

moK. TpaHcpopmamop. Nepenada 3NEKTPUYECKOM SHEPTUM HA PACCTOAHWE. INEKTPOMArHUTHbIE BOJIHbI
M UX CBOWCTBA. [TpuHyuUnel paduoceasu u mesnesudeHus. BausHue 3neKmpomMmazHUMHbIX uday4eHuli Ha
Hugble op2aHU3Mbl.

CBer — snekTpoMarHuTHbIe BoiHA. CKOpoCTh cBeTa. VIcTOYHMKH cBeTa. 3aKOH MPSMOJIMHEHHOTO
pacrpocTpaHeHHe CBeTa. 3aKOH OTpakeHus cBeta. [Tnockoe 3epkano. 3aKoH npenoMieHus cBera. JIMH3bL
@okyCcHOEe pacCTOSHME M ONTHYecKas cuia JUH3BL M300pakeHuWe mpeaMmera B 3epKalie M JIMH3E.
Onmuueckue npubopui. I'na3 kak ontuyeckas cuctema. Jlucnepcus ceera. Mumepghepenyus u ougppaxyus
ceema.

KBanToBbIe siB1eHUs

Crpoenne aromoB. IlmaHerapHas wmozenb aroma. KBaHTOBBIH XapakTep MOIJIOIIEHUS U
WCITYCKaHHsI CBETA aTOMaMHU. JIMHeN4YaThle CIIEKTPHI.

OmnbiThl Pesepdopra.

CoctaB atomHoro Agpa. [IpOTOH, HENTPOH W  3NeKTPOH. 3aKoH IDWHWTerNHa O

NPOMOPLMOHANbHOCTM Maccbl W 3Hepruu. Jegekm macc u 3Hepaua CBA3U AMOMHbIX Adep.
PaguoaktusHocTb. [lepuopn nonypacnaga. Anbda-usnydyeHue. bema-usnydyeHue. [amma-usnydeHwue.
ApepHble peakuun. UCTouyHUKM 3Heprmm ConHua W 3Be3a. AgepHaa sHepreTuKa. IKoso02uyeckue
npobaemol pabomsl GMOMHbIX 3AeKmpocmaHyull. Jo3nmeTpua. BausHue paduoakmueHsix uzay4deHuli
HQO H#(ugble OpP2aHU3MbI.

Crpoenne u 3Bosonus Beesiennoi

['eonieHTpUYeCcKas U TENHOIEHTPUYECKAass CUCTEMBI Mupa. Du3ndeckas MpUpoaa HEOSCHBIX Tel
Conueunoii cucteMsbl. [Ipoucxoxnenune CosHeuHou cucteMbl. Duszuyeckas npupoaa ConaHIA U 3BE3I.
Crpoenue Beenennoit. OBomonuus Beenennoii. I'unoresa bonbioro B3pbIBa.

Ilepeuennb 1adopaTOpHBIX PadOT, ONBITOB U AEMOHCTPAIUI 110 TeMaM Kypca (pU3UKH
JlabopaTopHbIe U NpaKkTHYecKHe padoThl
JlaboparopHbie paboOThl (HE3aBUCMMO OT TEMAaTUYECKOW MPUHAJICKHOCTH) MJCNATCA Ha



CJIEIYIOIITUE TUIIBI:



1. TIpoBeneHue NpsAMBIX U3MEPEHUN (PU3UUECKUX BEINYNH

2. Pacuer 1o moiy4eHHBIM pe3ysbTaTaM HPSMBIX M3MEPEHMH 3aBUCHMMOIO OT HUX Ilapamerpa
(KOCBEHHbIE U3MEPEHMUS).

3. HalGmronenue siBICHUH M NOCTAaHOBKA OIBITOB (Ha KaYECTBEHHOM YPOBHE) MO OOHApYKEHUIO
(aKTOpOB, BIMUAIONINX HAa MPOTEKAHUE JAHHBIX SIBICHUH.

4. UccnenoBaHue 3aBUCUMOCTH OJHOW (PM3UYECKOM BEIMUYMHBI OT JPYrod C MpeICTaBICHUEM
pe3yabTaToOB B BUJE rpadyka Wiy TaOIHIIbL.

5. IIpoBepka 3a1aHHBIX NPEAIIOIOKEHUH (TIpsIMBbIE U3MEpPEHHs] (PU3NMUECKUX BEJIIMYUH U CPaBHEHUE
3aJIaHHBIX COOTHOUIEHUH MEX1y HUMH).

6. 3HAKOMCTBO C TEXHMYECKMMHU YCTPOHCTBAMU M UX KOHCTPYHPOBAHHUE.

JIrobas pabouast mporpaMMa JOJKHA MPEyCMAaTPUBAThH BHITIOJHEHHE JIA0OPATOPHBIX PadOT BCEX
yKa3aHHbIX TUIOB. BbIOOp TeMaTuku M yncna paboT KaXJA0ro THUIIA 3aBUCUT OT OCOOCHHOCTEN pabouei
nporpammsel 1 Y MK.

IIpoBenenue npsAMbIX U3MepPeHU PU3UIECKUX BeJTHIUH

1. U3mepenue pazMepoB Tel.

2. I3mMepeHue pa3MepoB MalblX Tell.

3. M3mepenne Macchl Tena.

4. N3mepenue ooObema Tea.

5. H3mepenue cuibl.

6. M3mepeHue BpeMeHH Ipoliecca, epruoia KojaeoaHui.
7. 3mepenue TeMrieparypahl.

8. M3mepenue naBieHns BO3AyXa B OJIOHE ITO/1 HOPIITHEM.
9. M3mepeHue CUIIbI TOKA U €r0 PEryJupOBaHue.

10.  M3mepeHue HampsHKEHHS.

11.  V3mepeHwue yriioB NajeHUs U MPETOMIICHHS.

12.  H3mepenue GOKYCHOTO PACCTOSHUS JIMH3HI.

13.  H3mepenue paguoakTUBHOTO (OHAa.

Pacuer mo nosryueHHbIM pe3yJibTaTaM NPSIMbIX U3MEPEeHH 3aBUCHMOI0 OT HUX apaMeTpa
(KocBeHHbIe M3MepPeHH)
N3mepenue NIoTHOCTH BEILECTBA TBEPAOIO Tefa.
Onpenenenue ko3¢ HUIUEHTa TPEHUS CKOIbKEHHUS.
Onpenenenne )KeCTKOCTH MPYKUHBI.
OrmpesienieHne BHITAIKHUBAIOIICH CHIIBI, IEWCTBYIONIEH HA TOTPY>KEHHOE B KHUIKOCTH TEIO.
Ornpezenenie MOMEHTa CUJTHI.
W3mepenne ckopocT paBHOMEPHOTO ABHIKEHMSL.
N3Mepenne cpeiHeil CKOPOCTH ABUKEHUS.
N3mepenne ycKopeHus: paBHOYCKOPEHHOTO JBU)KEHUS.
Ompenenenne pabOTHI H MOIITHOCTH.
0.  Ompenenenue yacToThl KojeOaHH Ipy3a Ha MPYKUHE U HUTH.

11. OrnpeneneHne OTHOCUTEIBHON BIAKHOCTH.

12. Ompenenenue KOJIMYECTBA TETUIOTHI.

13. Onpenenenne yaeabHON TEMIIOEMKOCTH.

14.  V3mepenue paboThl U MOIIHOCTH JIEKTPUUECKOTO TOKA.

15.  M3mepeHue conpoTUBICHHUS.

16.  OmpeneneHue ONTHYECKON CHIIBI JIUH3BL.

17. HccnenoBanue 3aBUCUMOCTH BBITAIKUBAIONMICH CHIIBI OT 00beMa MOTPYKEHHOW YacTh OT
IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MACChI Te€Ja.

18.  HccnenoBaHue 3aBUCUMOCTHU CUJIbI TPEHHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH
OT IJIOUIA/IH.

Hao0Jur01eH1e siBJIEHUI 1 MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) 10 00HAPY KEHUIO
(axkTOopoB, BAMAIOIIKUX HA MPOTEKAHUE JAHHBIX SIBJCHHUI

1. HaGnrogenue 3aBUCUMOCTH TIeproa KojeOaHui rpy3a Ha HUTHU OT JUIMHBI U HE3aBUCUMOCTHU OT
Macchbl.

HBOoo~NoOORWDNE



2. HabGmoneHne 3aBUCMMOCTH TIepro/ia KojeOaHHii rpy3a Ha MPY>KUHE OT MACChI U )KECTKOCTH.

3. Habnronenue 3aBHCUMOCTH AaBJICHUS ra3a OT 00beMa 1 TEMIIEPaTYPH.

4. HabmroneHue 3aBHCUMOCTH TEMIIEPaTyphl OCTHIBAIOIICH BOJBI OT BPEMEHH.

5. UccnenoBanue sSBIeHUS B3aUMOICHCTBHUS KaTyIIKH C TOKOM M MarHUTA.

6. MccnenoBanue sBICHUS JIEKTPOMArHUTHON MHIYKIHH.

7. HaOxroneHue sBICHUS OTPayKCHUS M TIPEIIOMIICHUS CBETa.

8. HaOmioneHue siBIEHUS AUCTICPCUHL.

9. OOHapy’keHHE 3aBUCUMOCTH COTIPOTHBIICHUS IPOBOJHHUKA OT €r0 MapaMeTPOB U BEILIECTBA.

10.  HccnenoBaHue 3aBUCHMOCTH Beca Tela B )KUAKOCTH OT 00beMa OTPy>KEHHON YacTu.

11.  HccnenoBaHue 3aBUCUMOCTH OJHON (PU3MYECKON BEIMUMHBI OT PYroM ¢ IPEACTaBICHUEM
pe3yabTaToOB B BUJE rpaduka Wiy TaOIHIIbL.

12.  HccnenoBaHue 3aBUCUMOCTH Macchl OT 00beMa.

13.  HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM JBHKCHHH Oe3
HayaJIbHON CKOPOCTH.

14.  HccnemoBaHue 3aBHCHMOCTH CKOPOCTH OT BPEMEHHM M TYTH MpPH PaBHOYCKOPECHHOM
JBUKCHHH.

15.  HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI JABJICHHSL.

16.  HccnenoBanue 3aBUCUMOCTH Ae()OpMAaLIUU IPYKHUHBI OT CHJIBL

17.  HccnemoBaHue 3aBUCHMOCTH NIEpHo/Ia KOJIeOaHHid Tpy3a HA HUTH OT JJTHHEI.

18.  HccnenoBanme 3aBHCHMOCTH TIepHOJa KOJeOaHHMH Ipy3a Ha MPYKUHE OT KECTKOCTH H
MAacCHhI.

19.  HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA Yepe3 MPOBOAHUK OT HAIPSHKCHUSL.

20.  HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JIAMIIOUYKY OT HAIIPSKCHHUS.

21.  HccnenoBaHMe 3aBUCUMOCTH YTJIa MPEJIOMIICHHS OT yTJia MaJeHusl.

IIpoBepka 3aJaHHBIX NPeANOJIOKeHUH (NpsiMble H3MepeHUus (U3NYECKHUX BEJIHYHUH U
CpaBHeHMe 3aIaHHbIX COOTHOIIeHUi Mexny HumHu). IlpoBepka runores

1. TlpoBepka runores3sl O JMHEWHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA KUAKOCTU B TPYOKe OT
TeMIIepaTyphbI.

2. IIpoBepka THIOTE3BI O MPSIMON MPOMOPIMOHAIBFHOCTH CKOPOCTH TPH PAaBHOYCKOPEHHOM
JBUKEHUH ITPOUJICHHOMY ITYTH.

3. TlpoBepka TUMoTEe3bI: MPH MOCIEAOBATEIHLHO BKIFOUEHHBIX JIAMITOYKH W TIPOBOJAHUKA WIIH JABYX
IIPOBOJIHUKOB HANPSKEHUS CKIIa/(bIBATh HENb3sl (MOXKHO).

4. IlpoBepka npaBuia cI0KEHUS TOKOB Ha JIBYX MapajljieIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO € TeXHHYECKMMH YCTPOMCTBAMHU M UX KOHCTPYHPOBaHHe

5. KoHcTpynpoBaHye HakJIOHHOM IJIOCKOCTH € 3a1laHHbIM 3HaueHnem KII/I.

6. KoHcTpynpoBaHue apeomMeTpa 1 HCIbITaHUE ero paboTHI.

7. COopka 3IIeKTpUUYECKO IIeTIH U U3MEPEHNE CUJIBI TOKA B €€ Pa3IMYHBIX y4acTKaXx.

8. COopka dIIeKTpOMarHuTa U HCIBITAHUE €ro JICHCTBUSL.

9. M3ydeHue 371eKTPUUECKOT0 IBUTATENS TOCTOSTHHOTO TOKa (Ha MOJIETIH).

10.  KoHcTpyHmpoOBaHHUE AIIEKTPOIBUTATEIIS.

11.  KoHcTpyHnpoBaHUE MOJIEIH TENECKOMa.

12. KoncTpynpoBanue MoAenu JIOJKH C 3aJJaHHOU IPy30IIOAbEMHOCTHIO.
13.  OueHka cBOEro 3peHus 1 Moj100p OUKOB.

14.  KoHcTpyupoBaHue NpoCTeHiero reuepaTopa.

15.  U3yueHwue cBONCTB U300pa’keHUs B JINH3AX.

Tema 1. ®u3nka u pusuyecKkne MeTo/bl.

Jemoncmpayuu:

1. ITpumepsl MEXaHUYECKUX, TETUIOBBIX, SJICKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBIICHHIA.
2. duznveckre mpudopsl

Jlabopamopuvie pabomul u onvimul:

1. Onpenenenuve MeHBI NEJICHUS IKATbl U3MEPUTEIHLHOTO Mprdopa

2. I3mepeHue AMHBIL.



3. U3mepenne o0bema KUIKOCTH U TBEPJIOTO Tea.

4. U3mepeHue TeMnepaTyphl.

5. Onpenenenue IeHbl AeTICHUS MIKaIbl U3MEPUTEILHOTO Mprodopa.
Tema 2. MexaHu4eckue siBJIeHUsI.

Jemoncmpayuu:

1. PaBHOMEpHOE IPSIMOJIMHENHOE IBUKEHNE

2. OTHOCHUTENBHOCTD JIBUKECHUE

3. PaBHOYCKOpEeHHOE JIBUKEHUE

4. CrobomHOe mageHue Ten B Tpyoke HeroToHa

5. HanpaBnenue ckopocTu pyu paBHOMEPHOM JIBH>KEHUU 10 OKPY>KHOCTHU
6. SIBneHue nHEPLUUHU

7. BzaumoneiictBue Ten

8. 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMAaLUy TPy KUHBI

9. Cnoxxenue cun

10. Cuna tpenus

11. Bropoii 3akon HeroToHa

12. Tperwnii 3akoH HrproToHa.

13. HeBecoMocCTb.

14. 3akoH coxpaHEeHHs UMITyJIbCa.

15. PeakTriBHOE ABUKEHUE.

16. Mi3MeHeHne SHEpruy Tea MPU COBEPIICHUU pabOTHI.

17. TlpeBpameHuss MEXaHUICCKOW YHEPTUH U3 OJHON (OPMBI B IPYTYIO.
18. 3aBucuMOCTb JaBJICHUS TBEPAOTO TeJa HAa OTMIOPY OT ACHCTBYIOLIEH CUITBI U TUIOIIAIU OMOPHIL.
19. OGHapyxeHne aTMOC(HEepHOTO JABIICHHSL.

20. U3mepenne atMoc(hepHOTro JaBieHus: 0apoMeTpOM-aHEPOHIOM.

21. 3axon [Tackais.

22. 'unpaBnuyeckuit mpecc.

23. 3akoH Apxumena.

24. TIpocTble MEXaHU3MBI.

25. Mexanuveckne KojaeOaHusl.

26. MexaHU4eCcKHe BOJIHBI.

27. 3ByKOBBIE KOJICOAHMSI.

28. YcioBUs paciipoCTpaHeHUs 3BYyKa.

Jlabopamopnvie pabomul u onvimel:

. I3MepeHune ckopocT paBHOMEPHOTO JIBUKEHHUSL.

. I3yueHne 3aBUCHMOCTH ITyTH OT BPEMEHH IIPY pPAaBHOMEPHOM U paBHOYCKOPEHHOM JIBH)KECHHH.
. 3mepenue yckopeHus NpsSMOIMHEHHOT0 PaBHOYCKOPEHHOTO IBUKEHHUSL.
. U3mepenue maccel.

. I3Mepenue mioTHOCTH TBEPOTO Tea.

. I3MepeHune MIoTHOCTH KHUIKOCTH.

. I3Mepenue cuitbl JMHaAMOMETPOM.

. CloxxeHue cuj, HampaBJIE€HHbBIX BJIOJb OJTHOW MPSIMOM.

. CioxeHune cuJl, HalpaBJICHHBIX MTOJT YTIIOM.

0. UccnemoBanne 3aBUCHMOCTH CHJTBI TSDKECTH OT MacChl Tela.

1. MccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT YAJUHEHUS TPYKHUHBL.
12. N3mepenue KeCTKOCTH MPYKUHBI.

13. MccnenoBaHue CHIIbI TPEHUS CKOJIBKEHUSL.

14. izamepenue koddpuiimenTa TpeHUs CKOJIBKECHHUS.

15. UccnenoBanue ycioBuii paBHOBECHUS pblyara.

16. HaxoxaeHue 1eHTpa TSHKECTH TIII0OCKOTO Tea.

17. Berunucnenne KITJ] Hak1I0HHOM TIIOCKOCTH.

18. N3mepenune KMHETHYECKOM YHEPTUH Tea.

19. 3zmepenre n3aMeHEeHHS MOTCHIIMAILHON YHEPTUU Tea.
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20. V3mepeHne MOITHOCTH.

21. IamepeHne apXuMea0BON CUITHI.

22. VI3y4yeHue yCcaoBUi TUIaBaHUs TeJl.

23. V3yueHue 3aBUCUMOCTH Tepro/ia KoueOaHuil MasTHUKA OT JUIMHBI HUTH.
24. VI3mepeHne yCKOpeHHst CBOOOIHOTO MaIeHUs C IIOMOIIBIO MAsITHUKA.

25. V3yueHue 3aBUCUMOCTH TIeproia KoeOaHui rpy3a Ha MpYy>KUHE OT MacChl Ipy3a__
Tema 3. TenJioBble sIBJICHUS.

Hemoncmpayuu:

. C;xuMaemMocCTh razoB.

. Iuddy3us B razax v KUAKOCTSX.

. Mozenp Xa0TH4eCKOT0 JBM)KEHUST MOJICKYJ.

. Monienb 6poyHOBCKOTO IBUKECHHUS.

. Coxpanenue o0beMa KHIKOCTH MPU U3MEHEHUH (DOPMBI COCyIa.

. CueneHne CBUHIIOBBIX I[IHJIUHIPOB.

. [IpuHIMIT AERCTBUS TEPMOMETPA.

. I3aMeHeHre BHYTpEHHEH SHEPTUuu Teja MPU COBEPIICHUU PaOOThHI U MPH TEILIONEpeayue.
. TerIonpoBOTHOCTh PA3IMYHBIX MATEPUATIOB

10. KosBeknus B KUAKOCTAX U ra3ax.

11. Terionepenayua myTeM U3ITYICHHUS.

12. CpaBHeHUE yIENbHBIX TEIUIOEMKOCTEH Pa3IMYHBIX BEILIECTB

13. SIBnenue ucrapeHus

14. Kunieune BOObI

15. TITocTosAHCTBO TeMIlepaTypbl KUTICHUS KUIKOCTH

16. SIBneHUs MIABICHUS U KPUCTAIUTH3AIAN

17. 3mepeHue BIaXHOCTH BO3yXa MCUXPOMETPOM I TUTPOMETPOM

18. YcTpoicTBO YeTRIPEXTAaKTHOTO JIBUTATENISI BHYTPEHHETO CTOPAHUS

19. VcrpoiicTBo napoBoii TypOUHBI

Jlabopamopuwvie pabomut u onvimul

1. UccnenoBanne M3MEHEHUS CO BPEMEHEM TeMITepaTyphl OCTHIBAIOIICH BOIBI.
2. N3yuyeHue siBieHUs TEII000MeHa

3. 3mepenue ynenpHOM TETIOEMKOCTH BEIIeCTBa

4. VI3MepeHune BIa)KHOCTH BO3yXa

5. UccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JaBJICHHsI TP MOCTOSHHOM TeMIeparype
Tema 4. DnekTpUUecKre U MATHUTHBIE SIBJICHUS.

Hemoncmpayuu:

. DNeKTpHU3aIus Tel.

. JIBa poJia SNEKTPUUECKHUX 3apsIJIOB.

. YCTpOUCTBO U AEHCTBUE IIEKTPOCKOIIA

. [IpOBOAHHKY 1 U30JIATOPHIL.

. DJeKTpr3alus Yepes3 BIUSTHUE.

. IlepeHOC 37€KTpUUECKOT0 3apsia ¢ OAHOTO Tejla Ha JPYTroe.

. 3aKOH COXpaHEHUS IJTEKTPUIECKOTO 3apsiia.

. YCTpOHCTBO KOHIEHCATOPA.

. DHeprus 3apsHKEHHOT0 KOHIeHCaTopa

. IcTOYHWKH TTOCTOSTHHOTO TOKA

. CocTaBiieHne dNMEeKTPUIECKOH 1IeTH

. DNEKTPUYECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOIHU3.

. DNEKTPUYECKHIA TOK B TIOTYIIPOBOJHUKAX. DIIEKTPUUECKHIE CBOMCTBA MOIYIIPOBOJHUKOB.
. DNEKTPUYECKUN pa3psijl B razax.

. IamMepeHme cuibl ToKa aMIepMeTpOM.

. Habmoienue nocTosiHCTBA CUITBI TOKA HA Pa3HBIX y4acTKaX HEPa3BETBICHHOM 3JIEKTPUUECKOM LIeTH.
. I3MepeHue criibl TOKa B pa3BETBICHHOMN AJIEKTPUYECKOM 1IETH.

. U3MepeHnme HanpsiKeHUs BOJIBTMETPOM.
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19. NzyyeHne 3aBUCUIMOCTH IJIEKTPUIECKOTO COMPOTUBIICHHUS TIPOBOJIHUKA OT €0 JJTUHBI, TIOIIA TN
MOTIEPEYHOr0 CEUYEHHUS U MaTepuana. Y 1eIbHOE COMPOTUBIICHHUE.

20. PeocTaT 1 Mara3uH CONPOTHUBIICHUH.

21. VI3mepeHue HanpsHKEHUH B TIOCIICIOBATEIFHOM AJICKTPUICCKOM 1eTn

22. 3aBHCUMOCTD CHJIBI TOKA OT HAIPSDKEHUS HA YYaCTKE dJICKTPUYECKOH IIeNH
23. OmeIT Opcrena

24. MarauTHOE I10JIe TOKa

25. JleficTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM

26. YCTpOWCTBO AIIEKTPOIBUTATEIS

Jlabopamopnusie padbomot u onvtmol:

1. HabmroneHue 31eKTpUYecKoro B3auMoIeHCTBUS Tel.

2. COopKa 2JIEKTPUYECKON [IENU 1 U3MEPEHUE CUITBI TOKA U HATPSIKCHUS.

3. UccnenoBanne 3aBUCIMOCTH CHJIBI TOKA B TIPOBOJHHUKE OT HANPSDKEHUS HA €T0 KOHIIAX MPH
MTOCTOSTHHOM

COIIPOTHUBIICHUH.

4. UccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA B DJIEKTPUYECKON IIEMHU OT COMPOTUBIICHUS TP TOCTOSHHOM
HaIpPsDKCHUU.

5. N3ydenue nociaenoBaTeIbHOTO COSTUHEHHS TPOBOITHUKOB

6. M3yueHne mapauieTbHOrO COeIMHEHHSI TPOBOAHNUKOB

7. I3mepeHue COnmpoTUBIICHHUS TIPU MOMOIIHM aMIIepMETpa U BOJIbTMETpa

8. M3yueHne 3aBUCIMOCTH AJIEKTPHYECKOTO COMTPOTHBIICHUS TPOBOIHUKA OT €0 JUTHHBI, TUTOIIAIN
MOTIEPEYHOr0 CEUCHUsS U MaTepuana. Y 1eIbHOE COMPOTHBICHUE

9. U3mepenue paboThl U MOITHOCTH 3JIEKTPHUUECKOT0 TOKA

10. N3y4eHwue IIEKTPUISCKUX CBOMCTB JKUIKOCTEH

11. UsroToBneHue ralbBAHUYECKOTO AIEMEHTA.

12. N3yueHne B3auMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

13. UccnenoBanue MarHUTHOTO TIOJISI TIPSIMOTO TIPOBOJIHUKA U KATYIITKU C TOKOM____
14. ViccnenoBanue siBIEHUS] HAMarHWYMBAaHUSI JKeye3a.

15. Uzyyenne npuHIINIA AEWCTBUS DIIEKTPOMArHUTHOTO pejie

16. N3yueHue AeiicTBUSI MArHUTHOTO TTOJISl HA IPOBOJHHUK C TOKOM

17. 3yyenue npuHLIUIIA TEHCTBUS SIEKTPOABUTATENSL.

Tema 5. DnekTpoMarHuTHBIC KOJICOAHNS W BOJIHBI.

JdeMoHCTpanuu.

. DNEeKTpOMarHuTHAst MHAYKIUSI

. IIpaBuno Jlenna

. CaMmOMHIyKIIMS

. [lomyuenune nepeMeHHOro TOKa NP BPALIEHUH BUTKA B MArHUTHOM TI0JIE.

. YCTpoMCTBO reHepaTopa oCTOSHHOTO TOKa.

. YCcTpoiicTBO TreHepaTopa nepeMeHHOr o TOKa.

. YcrpoiicTBo TpaHchopmaropa

. [lepenaya snekTpu4eCKON SHEPTUH

. DNEKTPOMarHuTHhHIE KOJIeOaHHS

0. CBolicTBa 3IE€KTPOMAarHUTHBIX BOJIH.

1. Ilpunnun aelicTBUs MUKPO(OHA i TPOMKOTOBOPHUTEIIS.

12. ITpuHIUIIBI paTuOCBSI3U

13. UcrouHukwm cBeTa.

14. TlpssimonuHeHOE paclpoCTpaHEHHE CBETA.

15. 3akoH oTpakeHus cBeTa.

16. M300pakeHne B IMIIOCKOM 3epKalie.

17. Ilpenomnenue cBera.

18. Xon nmyuelt B coOuparomeii TuH3e.

19. Xon nmyuelt B paccenBaromei JuH3E.

20. [Tomryuenne n300paXKEHU C MOMOIIIBIO JIMH3
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21. [lpuHumMn neicTBUS MPOEKIIMOHHOTO anmapara 1 (oroarnmnapara.

22. Monens riiasa.

23. Jlucnepcust 6enoro cBera

24. Tlony4yeHnue 6esoro cBeTa MpH CI0KEHUU CBETa Pa3HBIX IIBETOB
Jlabopamopuvie pabomul u onvimul.

1. 3ydeHue sBIEHUS ANEKTPOMArHUTHON UHAYKIIUH.

2. V3y4eHue npuHIIUIIA IeUCTBUS TpaHChopMaropa.

3. U3ydeHue siBiIeHMs pacpOCTpaHEHHS CBETA.

4. MiccnenoBaHue 3aBUCMOCTH yTJIa OTPAXKEHUS OT yIJIa MaIeHHs CBETa.
5. 6. HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIICHHS OT YIJia MaJIeHuUs CBETA.
7. 3mepenue (hOKyCHOTO PACCTOSHUS COOUPAOILEH JIMH3HI.

8. [Monyuenne n300pakeHMIA ¢ TOMOIIBIO COOMPAFOIICH JIMH3HI.

9. HabGmroieHue siBIEHUS TUCTICPCUU CBETA.

Tema 6. KBanToBbI€ SIBJICHUS.

Hemoncmpayuu:

1. Moaenb onbita Pezepdopra.

2. Habmroienue TpekoB yacTull B kamepe Bunbcona.

3. YCTpOHCTBO U ACHWCTBUE CUETYNKA MOHU3UPYIOMIUX YaCTH
Jlabopamopnvie pabomul u onvimel:

1. HabGmoieHue TMHEHYAThIX CIICKTPOB H3ITyUCHHSI.

2. M3mepeHne eCTeCTBEHHOTO PaIMOAKTHBHOTO (pOHA JO3UMETPOM.

3. U3ydeHue TpekoB 3apsKeHHbIX yacTull o poTorpadusm Tpekos M3ydeHne cBoiicTB n300pakeHus B
IJIOCKOM 3€pKajie.

8 KJIACC
Pa3nen 6. TenioBble siBJIeHUSA
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKON TEOpUH CTPOEHHUs BerecTBa. Macca U pa3Mephl
aTOMOB U MOJEKYN. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIE TMOJOKEHUS MOJEKYISPHO--KUHETHUYECKOU
TEOPUHU.
Mopnenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOro COCTOSHMM BemiecTBa. Kpucramnnyeckue u amopgHbie
tena. OOBsICHEHUE CBOMCTB ra3oB, JKUJKOCTEH M TBEPABIX TEN HAa OCHOBE MOJOKEHHI MOJICKYJISIPHO--
KHUHETH4eCcKoi Teopuu. CMauynBaHKe U KallWJUISIPHBIE IBJICHUA. TenIoBOe paclIMPEeHNUE U CKATHUE.
Temmneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBMKEHUSI YaCTUIl. BHYTpeHHsISI SHEPTHS.
CrocoObl M3MEHEHHUsI BHYTPEHHEW DHEpPruu: Temionepeadya M CoBeplleHHe paloTbl. Bune
TEIUIOTIEPEIavu: TEIJIONPOBOHOCTb, KOHBEKIIUS, U3JIyICHHE.
KonudecTtBo TermoTel. YaenbHas TEMIOEMKOCTh BelIecTBA. TermiooOMeH W TEIIOBOE paBHOBECHE.
VYpaBueHnue temioBoro Oamanca. [lmaBnenre u OTBepAECBaHUE KPUCTAUTMUECKUX BEIICCTB. Y ACIbHAs
teriota TuiaBneHus. IlapooOpasoBanne u kouaeHcanusa. Vcnapenue. Kumenue. YienpHas Termaora
nmapoo0pa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHHS.
BnaxnocTs Bo3ayxa.
OHeprus TOILIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.
[Mpunnune! padoTs! TermoBsix Asurareneit KI1J[ rermioBoro asurarens. TeraoBeie ABUTATEIHN U 3aIIUTA
OKpY>KaloIleu Cpeibl.
3aK0OH COXpaHEHUS U MTPEBPAILICHHS SHEPTHH B TEIUIOBBIX MPOIIECCaX.
Hemoncmpayuu
Hab6monenne OpoyHOBCKOTO IBUKEHUS.
Hab6monenue nuddys3un.
HaGnronenue sBaeHW cMavyWBaHWsA W KamWUILIPHBIX sBIeHUW. HaOmronenwue
TEIJIOBOTO PACIIUPEHUS TET.
N3meHnenne JABIECHUsI ~ rasa I@pU  H3MEHEHHUH o0béMa M  HarpeBaHUU WIH
OXJIKJICHUH.
[IpaBusna usmepeHus TeMiepaTypsl.
Bunael renonepenaun.



OxJtaxIeHre MPU COBEPILIEHUHU PaOOTHI.

HarpeBanue ripu coBepIiiieHuH pad0Thl BHEIITHUMH CHJIAMHU.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
HaGmronenne KueHus.

HabGnronenue noctosiHCTBA TEMIIEPATYPhI PHU TUIABJICHUH.
Mopenu TeIIOBEIX ABUraTeIei

Jlabopamopnwvie padbomut u onvimot
OnpIThI 10 OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO IPUTsKEHUS. OIBITHI 110 BHIPALUBAHUIO
KPHUCTAJIJIOB IOBAPEHHOM COJIM UJTU caxapa.
OnpITHI 110 HAOJIOJIEHUIO TEMJIOBOIO PACHIMPEHUS Ta30B, KUJAKOCTEM M TBEPABIX
ten.  OmpeneneHue JaBieHUs BO3yXa B OaJUIOHE MINPUIA.
OnbITH, AEMOHCTPHUPYIOIINE 3aBUCUMOCTH IaBJICHHUS BO3/AyXa OT €ro o0béma u



HarpeBaHus WIN OXJIAXKICHHS.
[TpoBepka THUIIOTE3BI JIMHEWHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA JKHAJIKOCTH

B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTypsbl.

HaGnroneHne u3MeHeHus: BHYTpEHHEH SHEPIUH Tejla B pe3ysbTaTe TeIulonepeiaduy padoThl
BHEILIHUX CUJIL.

HccnenoBanue sBiICHUS TEMJIOOOMEHa IPH CMEIIMBAHUM XOJIOAHON U ropsdeil BObI.
Omnpenenenyue KOJIMYECTBA TEIUIOTHI, MOJTyYEeHHOTO BOJIOM IPM  TEIUIOOOMEHE ¢
HarpeTbIM METaJUNIMYECKUM LIWJINHAPOM.

Onpenenenue yaeapHOM TEMIOEMKOCTH BelllecTBa. MccnenoBanue npouecca UCIapeHusl.
Onpenenenne OTHOCUTENBHOM BIAXKHOCTH Bo3yxa. ONpeneneHue yaeabHON TEIUIOTHI IUIABJICHUS
JIbJA.

Pazgen 7. DiekTpuyecKkre H MATHUTHBIE SIBJICHUS

Onektpuzanus Ten. [[Ba pona anexkTpudeckux 3apsaoB. B3anmoaeiicTBrue 3apsikKeHHBIX TE. 3aKOH
Kyiona (3aBUCUMOCTB CHJIbI B3aUMOCHCTBUS 3apsSKEHHBIX TETOT BETMYUHBI 3aps10B U PACCTOSHUS
MEX1y TeJIaMu).

Onexrpudeckoe nojie. Hanpsok€HHoCTh 2nekTpudeckoro nos. [Ipunnun cynepno3unuu
ANEKTPUYECKUX 0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu anexTpudeckux 3apsa0B. DiIeMEeHTapHbIH aniekTpuueckuii 3apsaa. CTpoeHue aToMa.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsia.

DNeKTpUYecKuil TOK. Y CIIOBHS CYLIECTBOBAHUS IEKTPHUUECKOr0 TOKA. MICTOUHUKH IOCTOSIHHOTO
TOKa. J[efiCTBUS 3JIEKTPUUECKOI0 TOKa (TEMIOBOE, XMMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B
AKHUJIKOCTSIX U ra3ax.

Onextpuueckas 1enb. Cuiia Toka. JnekTpuyeckoe HanpspkeHue. ConpoTHUBIEHUE TPOBOAHUKA.

VY aenpHOE conpoTHBIIEHKE BelecTBa. 3akoH Oma [uist yuactka nenu. [locnenoBarensHoe n
napajuiesIbHOE COeTMHEHNE IIPOBOIHUKOB.

Pabota 1 MOIIHOCTB ANIEKTpUYecKoro Toka. 3akoH J[xoyns—JIenna. Dnekrpuueckue nenu u
MOTpeOUTENH dIEKTPUUECKO 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

ITocrosiHHBIE MarHuTHl. B3aumozelcTBue MOCTOSHHBIX MarHUTOB. MarHutHoe noje. MarHutHoe
moie 3eMyiM W €ro 3HaueHue nis ku3HU Ha 3emsie. OmbIT Opcrena MarHutHoe moje
JIEKTpUUECKOro ToKa. [IpuMeHeHHne 3JIeKTpPOMarHUTOB B TeXHMKe. J[eficTBMe MarHUTHOTO MOJS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb IOCTOSHHOIO TOKA. Hcnons3oBanue
JIEKTPOABHUraTeNieil B TEXHMYECKHMX YCTPOMCTBaX U Ha TpaHCIOPTE.

Omnbitel @apajnes. SBneHue meKTpoMarHuTHON uHAyKIMH. [IpaBumo Jlenma. DiekTporeHeparop.
CriocoObl  TOJYYEHHUs JJNEKTPUYECKOM SHEpPruu. ONEKTPOCTAaHLIMUM Ha BO300HOBISEMBIX
MCTOYHUKAX SHEPTHUU.
Hemoncmpayuu

DIIeKTpu3anus Tell.

JIBa pojia 3IeKTpUYECKUX 3apsiI0B U B3aUMO/IEUCTBHE 3apsyKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE DIEKTPOCKOIIA.

OnekTpocTaTUdecKast MHIYKIHSL.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI/I0B.

[TpOBOTHUKY U JUDIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JTUHUH 3JIEKTPUUIECKOTO MOJISL.

M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUS AIEKTPUYECKOrO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

I"a30BbIit pazps.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenne 31eKTpUYEeCcKOro HapsKEHHs BOJIBTMETPOM.

Peocrar u MarasuH COIPOTUBIICHUN.

B3anMopeicTBre NOCTOSTHHBIX MarHUTOB.



MopennpoBaHre HEBO3MOXKHOCTH pa3/iesICHNs MOJOCOB MarHMTa.
MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarsuTHOE 110J1€ TOKa. DIEKTPOMAarHur.

JlelicTBME MarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.

DIeKTpOoABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBiieHUs 3JIEKTPOMarHuTHON nHAyKIuu. OnbiTel @apazes.
3aBUCHMOCTb HAMPABIICHUSI UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomut u onvimot
OmnbITHI 110 HAOIIOAEHUIO JIEKTPU3ALIMHY TeJI MHIYKIMEN U IIPU CONIPUKOCHOBEHUU. MccnenoBanue
JEHCTBUS 3JIEKTPUUECKOI0 TOJIsl Ha MPOBOJHUKHU U 1U3IeKTpuku. COOopka U mpoBepka paboThl
JEKTPUYECKOM LIENIN IOCTOSIHHOTO TOKa.
W3mepenue u peryinpoBaHue CUIIbl TOKA.
W3mepenue u perympoBaHue HAIPSHKCHHUS.
HccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, HIYLIETO YEpe3 PE3UCTOP,
OT COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.
OnbITh, 1EMOHCTPUPYIOLIHE 3aBUCUMOCTh NIEKTPUUECKOTO
ConpoTuBieHHs IPOBOJHUKA OT €r0 JIJIMHBI, IUIOAAH TOIIEPEYHOI0 CEUEHUS U
MaTepuaa.
IIpoBepka nmpaBuiia CII0KEHMsI HAIIPSHKEHUN ITPU 1IOCIIE0BATEIbHOM COCIMHEHNN ABYX
PE3HUCTOPOB.
IIpoBepka npaBuia A CUIIBI TOKA IIPU MApaJLIENbHOM COEAMHEHNH pe3ucTopoB. Onpenenenne
PpabOoThI ANEKTPUUYECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
Omnpenenenne MOLUTHOCTHU AJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UIYILIETO Yepe3 JaMIIOUuKY,
OT HaNpsKEHUS Ha HEH.
Onpenenenune KI1JI HarpeBarens.
HccnenoBanne MarHUTHOTO B3aUMOJIENCTBUS IIOCTOSHHBIX MarHUTOB.
N3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MArHUTOB MPU UX OOBEIMHEHUU U Pa3/ICICHUH.
HccnenoBanue 1eHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.
OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh  CHJIbI B3aMMOAEHUCTBHS KaTYIIKU C TOKOM U
Mar"uTa OT CHJIbI TOKA M HAaIIPABJICHUS TOKA B KaTyIIKE.
W3y4enue neiicTBUS MArHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM.
KoncrpynpoBanue u usyueHue padoThl FIEKTPOABUTATENS.
N3mepenue KI1/] anekTpoaBUraTenbHON YCTAaHOBKH.
OnBITHI 1O UCCIIEIOBAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHOM MHIYKIIMH: UCCIIeI0BaHNEe N3MEHEHUI
3HAUEHUS U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC
Paznen 8. MexaHu4ecKkue siBJIeHUs
Mexanuueckoe nBukeHue. MarepuanbHas Touka. CucremMa orcdy€ra. OTHOCHUTENBHOCTh
MEXaHWYECKOI0 JIBW)KEHMs. PaBHOMepHOe mNpsMOJMHENHHOe JBMKeHue. HepaBHOMepHOe
NpsMOJUHENHOE nBWKeHue. CpeaHss M MIHOBEHHAs CKOpPOCTb Tejla IpPH HEPAaBHOMEPHOM
JBUKEHHUH. Y CKopeHue. PaBHOyCKOpeHHOe npsiMosinHelHoe nBrxkeHne. CBOOOIHOE MaJiIeHHe.
OnbrTel [Nanues.
PaBHOMepHOE [BMKEHHE 1O OKpYXKHOCTH. Ilepmon m uacrora oOparieHwHs.
JInneliHas u yrinoBast CKOpocTH. LIEeHTpOCTpeMUTENIBHOE YCKOPEHHUE.
ITepsoiii 3akoH Hprotona. Bropoit 3akoH Herorona. Tperuit 3axkoH HproToHa.



[TpuHLIMI CYyNIEPIIO3ULINHU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHUS CKOJBXEHUS, CUJIa TPEHHS IOKOS,
Jpyrue BUIbl TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHue cBOOOAHOro maaeHus. [[BuxeHue
rmaneT Bokpyr Connna. [lepBas kocMuueckasi ckopoctb. HeBecoMOCTh U meperpy3Ku.
PaBHOBecue marepuasibHOM TO4ku. AOcoioTHO TBEpAOe Teno. PaBHOBecue TBEpHOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Ttena. W3meHenwe wummnynbca. WMmynbe cuiibl. 3aKOH COXpaHEHUs HMMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi pabota U MOIIHOCTb. PaboTa cui TsxkecTu, ynpyroctu, Tpeuus. CBsi3b 3HEpPruu u
pabotel. [loTeHnmanbHast SHEPrus Tena, NOJHATOr0 HaJ MOBEPXHOCTHIO 3eMid. [loTeHnuanbHas
SHEprus cxatod npyxuHbl. KuHetnueckas sHeprus. TeopeMa 0 KUHETUYECKON SHEpruu. 3aKOoH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu

Habnronenne MexaHu4ecKoro ABMKEHHS TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

CpaBHeHHE IyTeH M TPAEKTOPHUI ABMXKEHUSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCU€Ta.

N3mepenne CKOpoCTH U YCKOPEHHUs IPSIMOJIMHEWHOTO IBMKEeHUs. McecnenoBanue

IIPU3HAKOB PABHOYCKOPEHHOTO JBUKCHHUS.

Habnronenne qBMXeHUS Tea Mo OKPY>KHOCTH.

HaOmoieHne MexaHu4eCcKuX sSBIEHUH, TPOUCXOISIIUX B CUCTEME OTCYETA

«Tenexxka» mpu e€ paBHOMEPHOM U YCKOPEHHOM IBM)KEHHUH OTHOCHUTEIIFHO KaOMHeTa (hMU3UKH.
3aBHCHUMOCTh YCKOPEHHMs Tejla OT Macchl TeNa U JeicTByromel Ha Hero cuibl. HaOmronenue
paBEHCTBA CUJI IIPU B3aUMOJICUCTBUU TEII.

N3meHeHne Beca Tela IPU YCKOPEHHOM JIBHJKEHUHU.

[Iepenava nMmynbca Ipu B3aMMOJIECHCTBUM TEIL.

IIpeoOpa3oBanusi  SHEpruM  OpU  B3AaUMOACHUCTBUM  TEll

CoxpaHeHne uMIysbca Ipy HEYIPYyroM B3auMOJEHCTBUH.

CoxpaHeHre uUMITyJIbCa MpU aOCOJMIOTHO YIOPYroM B3auMojeiicTBuu. Habmionenue
PEaKTUBHOTO JIBUKEHUS.

CoxpaHeHue MeXaHHUYECKOW PHEPTruH U CBOOOIHOM aJICHUH.

CoxpaHeHue MEXaHUYeCKOW PHEPTUU MPH JBUKEHUU TeJa O] JEMCTBUEM MPYKUHBI.

Jlabopamopmuvie pabomsl u onvimol

KoHncTpynpoBanue Tpakrta A pa3roHa M JATbHEHUIIEro paBHOMEPHOTO JBHKEHUS MIapUKa WIIH
TEJEKKH.

Omnpenenenue cpeHed CKOPOCTH CKOJIbKEHHMsS Opycka WM JABMXKEHHs IIApUKAIlO0 HAKIOHHOM
miockoctd. OnpeseneHne yCKOpeHUs Tejla NMPU PaBHOYCKOPEHHOM JBMKEHHMM 10 HAKJIOHHOMN
TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTHM OT BpPEMEHHM NpU DPABHOYCKOPEHHOM JBIKEHMH 0€3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka rUNOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBHKEHHMH 0€3 HadalbHOH CKOpOCTH MYTH
OTHOCSITCS KaK psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUSI OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.
Onpenenenre kKodpGuueHTa TPEHHUS CKOJbKEHHUS.

Onpenenenne )kECTKOCTH NPYKUHBI.

Onpenenenue paboThl  cuiabl  TpeHUS  TpPH  PAaBHOMEPHOM JBUOKEHUU
tena 1o ropu Onpenenennue pabOThl CUIIBI YIPYTOCTH HpU MOABEME Ipy3a € HCIOJIb30BAaHHEM
HEMOJIBUYKHOTO U TIOJJBUKHOTO OJIOKOB.



W3yuenne 3akoHa COXpaHEHUS YJHEPTHH.

Pasznen 9. Mexanndeckue KoJIe0aAHUA U BOJTHBI
Konebarenbnoe paBrmwkeHue. OCHOBHBIE XapaKTEPUCTUKKM KoJeOaHW: TEpHoJ], YacToTa,
amIumTyna. MaTtemaTuueckuidi M NPYXUHHBIA MasTHUKH. [IpeBpamenue 5sHepruu Ipu
K0JIe0aTeIbHOM JIBUKECHUU.
3aryxatomue KosiebaHus. BeiHykaeHHble KoneOanusa. Pe3onanc. MexaHuYyeckHe BOJIHBL
CBolicTBa MexaHHUYeCKUX BOJH. [IpoonbHble U monepeyHble BOIHBI. J{JI1MHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHM4eCcKHUe BOJIHBI B TBEPJOM TeJle, CEICMUYECKHUE BOJIHBI.
3BykK. 'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3ByKka. MIH}pa3Byk U yabTpa3ByK.
Jlemoncmpayuu

Habnronenue konebanuii Te Mo AeHCTBUEM CHIIBI TSHKECTH U CHIIBI ynpyroctu. Habmonenue

KosieOaHUH TPy3a Ha HUTH U Ha MIPY>KUHE.

Habnronenune BBIHYXIEHHBIX KoJeOaHMit U pe3oHaHca. PacnpocTpanenue

IIPOOJIbHBIX U MTONIEPEYHBIX BOJIH (Ha Mojienu ). HabmroaeHne 3aBUCHMOCTH BBICOTHI

3BYKa OT YacCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuuvie pabomut u onvimot

Omnpenenenue 4acTOThI U IEpHOAA KosleOaHUi MaTeMaTHyeckoro MasTHuka. OnpeneneHue

YaCTOTHI U TIEPHOa KOJIeOaHU! IPYKMHHOTO MasiTHUKA VcciieioBaHne 3aBUCUMOCTH TIEPHOAA

KoJIeOaHUH MOABELICHHOTO K HUTH Ipy3a OT JJIMHbI HUTH.

Hccnenosanue 3aBHCHUMOCTH nepuoga  KojeOaHM IIPYXKUHHOTO

MasTHUKa OT Maccel Ipy3a.
[IpoBepka HE3aBUCUMOCTH NEPHOJIA KOoJIeOaHUH TIpy3a, MOABEIIEHHOTO K HHUTH, OT MaccChl

rpysa.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH nepuoa KojebaHuit
MPYKUHHOTO MAasiTHUKA OT MaccChl rpy3a 1 )KECTKOCTH
MIPY>KUHBI.

N3mepenue yckopeHus: CBOOOIHOTO MaCHHUS.

Pa3nen 10. DiaekTpoMarHuTHOE MoJIe ¥ JIEKTPOMATHUTHBIE BOJIHBI

DIEeKTpOMarHuTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 31eKTPOMAarHUTHBIX BOJIH. Mcnosib30BaHUE 37IEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu

CBoiicTBa AIEKTPOMATHUTHBIX BOJIH.

BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopnusie padbomut u onvimot

N3yuenne CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIHHOTO TenedoHa.

Pa3nen 11. CBeToBbI€ sIBJIEHUS

JIyueBas monens ceera. Mcrounnku cera. [IpsmonuHeiiHOe paclipocTpaHeHHE CBeTa. 3aTMEHUS
Counnna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpa)KEHHS CBETA.

IIpenomiienne cBera. 3akoH mpenomiieHus  cBera. llonHoe BHYTpEHHEE OTpak€HUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJAAX.

JIunza. Xox mydeit B auH3e. OnTuyeckas cucreMa (oTtoammapaTa, MUKPOCKOIA M TeJECKOIa.
I'ma3 kak ontuueckas cucteMa. biIM30pyKOCTh U JadTbHO30PKOCTb.

Paznoxenue 6enoro csera B cnekTp. OnbiTel HeloToHa. CliojkeHHE CHEKTPalIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu

[IpssMONMHENHOE PACIIPOCTPAHEHNE CBETA.

OTtpaxeHue cBera.

[Tonmy4yenue n300pakeHuil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKanax. [Ipenomienue cBerta.



ONTHYECKUH CBETOBOI.
Xon ydeit B cobuparoieit TuH3e.
X0/ Iy4eil B pacCenBaroIeH JTMH3E.
[Tonydenue n3o0pa>keHU ¢ TOMOIIbIO JTUH3.
[Tpunun aevicTBus Goroarmapara, MUKpPOCKOIIA U Teleckomna. Mojenb
riasa.
Pasnoxxenue 6enoro cera B CIEKTP.
[Tonydenue Genoro cBeta Mpu CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnusie pabomut u onvimot
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOIO JIyda OT yriia najenus. M3ydenue
XapaKTEPUCTHK M300paKEeHUs IIPeMETa B IIIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH yTJla MPEIOMIICHUS CBETOBOIO JIy4a OT yrja MajeHus Ha TPaHuIIe
«BO3JIYX—CTEKJIO».
[Tonyuenue n3o00pa>keHul ¢ MOMOIIBIO COOMPAIOIIEH JIMH3HI.
Ompenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI coOuparomieil JUH3bl. ONbITHI 1O
pa3I0XKEHUIO OETIOro CBEeTa B CIEKTP.
OMNBITHI 11O BOCIIPHUATHIO IIBETA IIPESIMETOB ITPU UX HAOIIOACHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pasznea 12. KanToBble IBJICeHUSA
OnbiTbl Pesepdopaa v nnaHetapHaa mopgenb atoma. Mopgenb artoma bBopa.

Hcnyckanue n nornoueHne ceera atoMoM. KBaHTsl. JIMHEMYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oeta- U ramma-usnydenus. CTpoeHue aroMHOro sjapa. HykionHas
MoOJeldb aTOMHOro snapa. M3oronsl. PanmoaxktuBHble mnpesBpamenus. Ilepuon nomypacnana
ATOMHBIX SJIEP.

SAnepHple peakuuu. 3aKOHBI COXpPAHEHMsI 3apsOBOIO M MAacCOBOTO 4YHCEN. ODHEPIUs CBS3U
aTOMHBIX siziep. CBsA3b Macchl ¥ 3Hepruu. Peakiuu cunresa u Jienenus saep. VMIcTouHuku sHepruu
Connua u 3B€371.

SAnepHas sHepreTuka. J[eMcTBUSA PaIHOAKTUBHBIX U3JIYYCHHUI HA )KUBBIE OPIaHU3MBI.

Jemoncmpayuu

CrieKTphl U3ITy4€HNS U MOTJIOIIEHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CrnekTtp Bogopoza.

Habmtonienue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOLINX U3TYyYESHUH.

Perucrpanus uznydeHust npupoJHbIX MUHEPAJTIOB U TPOAYKTOB.

Jlabopamopnusie padbomut u onvimot

HabmtoeHune CIuIomHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHHUSL.

HccnenoBanue TpeKoOB: M3MEPEHHE PHEPTUU YacTUIBl 10 TOPMO3HOMY ITyTH(IIO
dororpadusam).

W3mepenue paguoakTuBHOTO (oHa.

IHoBTOPHUTEILHO-00001IAKOIIMI MOAY/Ib

[ToBTOpUTENBEHO-0000IIAIONTNI MOAYNIE TpeJHa3HaueH JUIsl CHUCTEeMaTU3alud M 0000LIeHHS
NpeaAMETHOIO COACPKAHUA MW OIbITa OCATCIBHOCTH, HpI/IO6peTéHHOFO IIprU H3YYCHHUH BCETO
Kypca (U3UKHU, a TaKXkKe Ul MOJrOTOBKM K OCHOBHOMY TOCY/AapCTBEHHOMY 9K3aMEHY 10 (HU3UKe
JUTsl OO y4JarOIIMXCsI, BRIOPABIIMX ATOT YYCOHBIN MPEAMET.

IIpy M3y4eHUH NAHHOIO MOAYJS PEAIMU3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI ACITEIBHOCTH, Ha
OCHOBE KOTOpBbIX 00ecneunBaeTcs JOCTHKEHHE MPEAMETHBIX U METalpeIMETHBIX MIaHUPYEMBbIX
pe3ynbTaToB o0yueHus, (OPMUPYETCS €CTECTBEHHO-HAy4YHAs TPAaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIIEIOBaHMs SIBICHUM NPUPOJIBI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHSTH
¢)H3quc1<ne SABJICHUA TIPUMCHAA TIIOJYYCHHBIC 3HAHUWA, pCeIIaTh 3adadd, B TOM YHUCIIC
KaueCTBEHHbBIE U KCIIEPUMEHTAIbHbIE.



[IpuHIMIHMATBEHO NEATENbHOCTHBIA XapaKTep AAHHOTO paszjelia peaju3yercs 3a Cu€T TOro, 4yTo

06yan0LuHec;1 BBIITOJHAKOT 3alaHusA, B KOTOPBIX UM IMPCAJIAracTcCs:
-Ha OCHOBC IIOJIYYCHHBIX 3HaHHUHI paclio3HaBaTb U HAYYHO OOBSACHATH (bHSH‘lCCKI/IC SIBJICHHUS B

OKpY>Kalollel Mpupo/Jie U MOBCEAHEBHOM KU3HU;
-HCII0JIh30BaTh HAYYHBIE METO/IbI HCCIIEAOBAHUS (DU3NYECKHUX SBJICHHIA, B TOM YHCIIEAJIS TPOBEPKU

THUIIOTE3 U MOJYUCHUA TCOPECTUUICCKHUX BBIBOOOB;
-00BSACHSATH HAay4YHBIC OCHOBBLI HanOoJjiee BaXKHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/II\/JI,

HArpuMmeEp, NpakKTHYCCKOTro HMCIIOJIBb30BaHUS PA3JIMYHBIX MCTOYHHMKOB OSHEPIMH HAa OCHOBC 3aKOHA
IMpeBpalIiCHUA U COXpPaHCHU BCCX U3BCCTHBIX BUJAOB SGHCPTHUHU.



3.TemaTtnuecKoe niaHMpoBsaHue

Ne KonngecTBo 4acoB, OTBEICHHBIX Ha N3yueHHE (PU3UKHA B OCHOBHOM HIKOJIE
Tema (paznen)/xnacc 7 xacc
1 ®dusnka 1 GU3NIECKHE METOIbI 4
M3y4EHUS TPUPOJIBI
2 MexaHn4ecKue IBIeHUS 58
3 TennoBkle sABIEHUS 6
4 DNIeKTPOMArHUTHBIC SIBJICHUS -
5 DJIEKTPOMAarHUTHhIC KOJICOaHUS U BOJIHBI -
5 KBaHTOBEIE SIBJICHUS -
6 CTpoeHue U IBOJTIOIHUSA
Bcenennoi
Bcero 68
[IpakTrueckas yactb
\ JlaGopaTopHbie paboThI 11
8 KJIACC
Ne HaumeHnoBanue Konuuecto | Koamyectso IIporpammuoe Hudposbie/
n/n pa3/iesioB U TeM ‘acos ‘acos co/iepIKaHmne JJIEeKTPOHHBIE
no ®PII no PII
YueOHOro oGpa3oBaTe/ibHbIE
npeamMera pecypcbl
Paznen 1. TentoBble siB1eHHs
1.1. Crpoenue u 7 7 OCHOBHBIE MOJI0XKEHHS https://resh.edu.ru/
CBOMCTBA MOJICKYIAPHO-= Dusnka, 8 knacc,
KHHETHYECKOU TeOpUn DrAOY I[HO
BEIIECTBA
111 1C\'/I[‘pOCHI/IiI BEIICCTBA. "AKa}IeMI/IS{
acca " PasMepE MuHnpocBeueHus
aTOMOB nu MOJICKYJI. Poccun"
OrmbITsL, bubanorexa [JOK
TOATBCPIAIOTIHE https://m.edso0.ru/ff0
OCHOBHBIC ITOJIOKCHUSA gfeoa
MOJIEKYJISIPHO--
KUHETHYECKOHN TCOPUU.
Monenu TBEPAOTO,
KUAKOIo
u ra3000pa3Horo
COCTOSIHUH BEIIIECTBA.
KpI/ICTaJ'IJ'II/ILIeCKI/IG )5
amopdHbIe Tena.
OOBsicHEHHE CBOMCTB
ra3oB, JKHIKOCTEH WU
TBEPABIX TEJ HAa OCHOBE
TIOJIOKESHHMN
MonekynsipHo-
-KUHETUYECKON TCOPUU.
CmaurBaHuEe B
KarnuJJIApHBIC ABJICHUA.
Termnosoe pacliupeHue
U
cXXaTue
1.2. TemoBnie 21 21 Temneparypa. Ces3p | https://resh.edu.ru/
MpOLECChI TeMIICpaTypbl €0 | dwusuxka, 8 knacc,



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

CKOPOCTBIO
JBYDKEHUS
BuyTpenssis
Croco0sI M3MEHEHUS
BHYTPEHHEH  DHEpIUH:
Terionepeada u
COBEpIICHUE paboTHL
Buner

TEeIUIoNnepeIayuu:
TEIUIONPOBOAHOCTb,
KOHBEKIIMSI, HU3Iy4YeHHE.
KonnuectBo  TEmioTEHL
VY nenpHas TEIMIOEMKOCTD
BemecTsa. 1emIoooMeH
1 TEIJIOBOE PaBHOBECHE.
YpaBHCHHE  TEIUIOBOTO
Oananca. IlmaBnenue u
OTBEpCBaHIC
KPHUCTAJUTHICCKIX
BEIIICCTB. YnenbHas
TEIIOTA IIaBJICHMS.
[MapoobpazoBanue u

TEIIOBOTO
YaCTHII.
SHEPTHSL.

KOHJICHCAIIHSI.
Ucnapenne. Kunenue.
VY nenbHas TerIoTa
mapooOpazoBaHUsL.
3aBUCHMOCTh
TeMIlepaTypbl  KHUIICHUS
oT aTMocdepHoro
JIaBJICHHUSI.

BrnaxnocTth BO3/lyXa.
DHeprust TOIUINBA.

VY nenbHas TeroTa
CTOpaHHSL.

[MpuHINTIB paboTsI
TEIJIOBBIX  JIBUTaTesei
KT TEIJI0OBOTO
JIBUTATES.

TernoBble aBUraTeny M
3allluTa  OKpY’Karolei
Cpefbl.

3aKOH COXpaHEHHS W

NIPEBPALLEHUS SHEPTUU B
TEIUIOBBIX Ipolleccax

drrAOy AIIO
"Axanemus
MuHnpocsenieHus
Poccun"
bubanorexa [JOK
https://m.edsoo.ru/ff0
9fela

Hroro no pazneny 28 28

Pa3nen 2. DnekTpuUecKrue © MATHUTHDIE SIBJIEHHS

2.1. DIeKTpUY 7 7 OnexTpu3anus Tell. https://resh.edu.ru/
€CKHe /Ba pojia SIIeKTPUHIECKIX ®dusnka, 8 kiacc,
S 3apANIoB. ®rAOY JIIO0

PANBIL. Bzaumoneiicteue " Akazems
3apspKEHHBIE TeNa ;apmeHHHX Ten. - MHHIpOCBEEH S
X ( AKOH YIAOHA | pop
3aBUCUMOCTDH CHJIBbIL
o Bubmorexa [IOK

B3aMMOICHCTBUA B3AMMOCHCTBHS |

3apsHKEHHBIX Tell
OT BEJMYHUHBI 3apsioB U
paccTostHHSA MEXITy
TenaMu). DIEKTPUIECKOE
ToJie.

Hamnpsoxéanocts
QIEKTPUYECKOTO  TTOJIAL
Ilpunumn cynepno3unuu

https://m.edsoo.ru/ff0
9fela
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JNIEKTPUUECKUX IOJEeH
(Ha KauyeCTBEHHOM
YPOBHE). Hocuremm
NEKTPUUECKUX 3apsI0B.
OrneMeHTapHBII
3JIEKTPUYECKUH 3apsia.
Crpoenue aToma.

IIpoBogHuKH u
JUBJICKTPUKHU. 3aKOH
COXpaHEHHUS
AIIEKTPUIECKOTO
3apsima
2.2 IocTosSHHBIL 20 20 Onextpuueckuit  Tok. | https://resh.edu.ru/
>JIEKTPUYECKHUI TOK yeiosus ®usuka, 8 kace,

CYIIECTBOBAHHUS ®IAOY JITIO
AIIEKTPUYECKOTO  TOKA. " AkazeMms
Hcrounmkn MUHITPpOCBEIICHHS
TIOCTOSHHOTO TOKa. Pocerm”
Aciictais bubamorexa [TOK
SIICKIPHACCKOTO — TOKA | hitns: //m. edsoo.ru/ff0
(TertoBOE, XUMHYECKOE, 9fe0a
MarHUTHOE). -
DNEeKTpUYeCKHii TOK B

JKUIKOCTIX W rasax.

DnexTpuuecKas Lerb.

Cuna TOKA.

DNEeKTpUIECKOe

HaTIpsDKCHHE.

ConpoTtuneHue

MPOBOJHUKA. Y ACTHHOE

COIPOTHUBIICHHE

BemecTBa. 3akoH Oma

JUIL  ydacTKa  IIemH.

ITocnenoBatenbHOE u

napaJuiesIbHoe

COEJIMHEeHHUE

TIPOBOAHUKOB.

PaGora wu ™MomHOCTB

ANIEKTPUYECKOTO  TOKA.

3akoH Jxoyns—Jlenua.

DJeKTpUYECKUE IeH U

MOTPEOUTEITH

INEKTPUUECKON

SHEpruu B OBITY.

KopoTtkoe 3ambIkaHue

2.3. MarauTtHsble 6 6 IMoctosHuble  MaruuTel. | https://resh.edu.ru/
SIBIICHUS Bsaumoneiicteue Dusika, 8 Kacc,

IIOCTOSIHHBIX MAarHUTOB.
MarnuTtHoe moJe.

MarnutHoe moJsie 3emin
M €ro 3HadyeHue I
u3Hu Ha 3emiure. OmbIT

Opcrena.

MarnuTHoe noJie
DJIEKTPUYECKOTO TOKA.
IIpumenenue
AJIEKTPOMATrHUTOB

B TexHuke. [leiictBue
MarHATHOTO TTOJIS

Ha MPOBOTHHUK C TOKOM.
DNEKTPOIBUTATEITH
MTOCTOSTHHOTO TOKA.
Hcnonb3oBanue

®Ir'AOY A0
"Axanemus
MUHITPOCBEIICHHS
Poccun"
Bbubaunorexa [IOK
https://m.edsoo.ru/ff0
9fela
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ANEKTpoBHUTraTeNeit

B TEXHUYECKUX
YCTpPOHCTBAX u Ha
TpaHCTIOpTE

2.4. DJIeKTpOMAarHUTHAS 4 4 OmsiTer @apaest. https://resh.edu.ru/
WHYKIUS Asnenue ®u3uka, 8 knacc,
3IEKTPOMarHUTHON ®TAOV JIITIO
naaykimn. [pasuino " AkajieMus
JleHua. MuHnpocBenieHus
DIEeKTpO-TeHepPaTop. Poccun"
CriocoObI Bbubnnorexa [IOK
MOy YCHUS https://m.edsoo.ru/ff0
DJIEKTPUYECKON 9fela
SHEPIUH.
DNEKTPOCTAaHIIMU
Ha BO30OHOBJIIEMBIX
HNCTOYHHKAX SHCPTUN
HToro mo pa3neiy 37 37
Pe3epBHbIe yachl/ 3 3
HTorosoe moBropeHue
OBUIEE KOJIMYECTBO 68 68
YACOB 11O
ITPOTPAMME
9 KUIACC
Ne HaumenoBanue Koimyecrso | Kosmuecrso IIporpammuoe Hudposbie/
n/n Pa3IesioB U TeM uacos uacos colep:KaHmne JJIEKTPOHHbIE
no OPII no PII
Y4eOHOro oGpa3zoBaTeJibHbIE
npeaMera pecypcesl
Pa3)1e.11 1. Mexanun4yeckue sIBJICHUSA
1.1. MexaHigeckoe 10 10 MexaHugeckoe https://resh.edu.ru/
NBUKEHHE U ﬁ'“’“eme' ®usuka, 9 Kiacc,
arepvaibHas TOYKA.
CIIOCOOBIETO CI/ICTsMa oTcyéra OrAOY 2O
: "Axagemus
OIHMCAHUS OTHOCHTENBHOCTD MuHmpoCBereHus
MEXaHHYECKOTO Poceun”
lf VIKCHHL. Bbubnuoreka [IOK
aBHOMCPHOC https://m.edso0.ru/ff0
IIPSIMOJIMHEITHOE 9fe0a
NIBIOKEHUE. -
HepasHomepHoe
HIPSIMOJIMHEITHOE
JIBHKECHUE.

CpenHsisi 1 MTHOBEHHAS
CKOPOCTB Telia MpH
HEpaBHOMEPHOM
JIBIDKEHUH. Y CKOPCHHE.
PaBHOyCKOpEHHOE
MPSIMOJIMHEHHOE
IIBIDKEHUE. CsoOoxHoe
MaJicHHE.

OnBITEI Tanunes.
PaBHomepHOE nBUXKEHHE
O OKPY>KHOCTH.

[epuon i 4acToTa
obOpamnienus. JIunerinas u
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YTI0Basi CKOPOCTH.

LenTtpocTpeMutensHoe
YCKOpEHHe
1.2. B3aumoeiicTre 20 20 ITepB.srit 3akoH | https://resh.edu.ru/
TEI He1010Ha. Bropoid ®dusnka, 9 kinacc,
3AKOH Herorona. ®rAOY IO
Tperuii 3aKOH " AKameMMsT
HreroToHa. IIpuHumn MHHTIpOCBeTIeH S
CYMEPIO3UIIIH CUJL. Poccrm"
Cuna ynpyroctu. 3aKoH Bu6muorexa [IOK
Tyxa. Cuma  TpeHus: | pyne/im edsoo.ru/ffo
cra TPCHUS | gea0a
CKOJIBKCHHS, cria
TPEHUSI TIOKOS, IpyTHe
BUBI TPCHUS.
Cuia TSDKECTH W 3aKOH
BCEMUPHOTO TSATOTEHUS.
YckopeHue cBOOOIHOTO
najacHus. JIBr>KeHnE
wianeT Bokpyr ConHia.
[lepBas
KOCMHYECKasi CKOPOCTb.
Hesecomocts u
Teperpy3Ku.
PaBHOBecue
MaTepUallbHON  TOYKH.
AbcomoTHO TBEPHOC
TeNo. PaBHOBecue
TBEPOTO TEna ¢
3aKpeTIEHHOU OCbIO
BpAILECHMUSL. MowmenT
CHJIBL
Lentp TsKECTH
1.3. 3aKOHBI 10 10 Wmmynbc Tena. https://resh.edu.ru/
COXpaHEHUs Wsmenenue dusuka, 9 knacc,
nMmityibsca. Mmmyisc ®rAOV JIIO
CHJIBL.3aKOH " AKaieMus
COXpaHCHUS MI/IH]‘[pOCBeLL[eHI/ISI
HUMITyJbCA. Poccun"
PeaktuBHOE bubanoreka [JOK
JIBYIKEHHE. https://m.edsoo.ru/ff0
MexaHndeckas 9fe0a
paboTa ¥ MOIITHOCTb.
Pabota cun TskecTH,
YOPYTOCTH, TPEHHUSL.
CBsI3b DHEPIUH U
paboThI.
[TorenuuansHas
JHEprus Tena,
MOTHATOTO HAJ|
MTOBEPXHOCTBIO
3eMJIH.
IToTennmanpHas
SHEPTHs CKATOU
MPY>KUHEI.
Kunernueckast aneprusi.
Teopema 0 KHHETHYECKOM
SHEPTUu. 3aKOH
COXpaHEHUSIMEXaHUIECKON
SHEpPruu
HToro no paszneny 40 40
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Pasznea 2. Mexanndeckue KoJIe0aHUA U BOJTHBI

2.1. | Mexauuueckue 7 7 KonebGarenpHoe https://resh.edu.ru/
Koj1e0aHusl Asivkerne.  OCHOBHBIC | qyunca 9 krace,

XapaKTePUCTHKA ®rAOY JITO
KoJeOaHui: NEPUOL, | n A anems
4aCTOTA, aMILIHTY 2. Musnpocsemenns
MaremaTH4YeCKHiA M| pocemm”
OPYKMHHBIH MAfATHMKH. | pueouorera TTOK
TIpespamenue SHEPTUM | e //m.edsoo.ru/ff0
npu KoJIe0aTeIbHOM 9fe0a
JIBYDKCHHU.
3aryxaromire
KoJleOaHMs.
BoinyxneHHbIE
KoneOanus. PezoHanc

2.2. Mexannueckue 8 8 MexaHu4yeckue BOJIHEI. https://resh.edu.ru/

BOJIHBL. 3BYK Croticrea dusuka, 9 knacc,

MEXaHWYeCKUX  BOJH. ®rAOY JITIO
[IpononbHbIe U " AKazeMHs
MOTIePEYHbBIC BOJIHBI. T p—
JlmHa BOJIHBI " Poccrm”
cKopocTh € | bubmnoreka [IOK
PactpOCTPaHCHHA. https://m.edso0.ru/ff0
MexaHI/I:IeCKI/Ie BOJIHBI 9fe0a
B TBEPIOM Tene,
ceiicMrYecKre BOJTHEL.
3ByK. I'poMKOCTb 3ByKa
u BBICOTA TOHA.
Otpaxenue 3BYKa.
Wndpaszsyk u
YIIBTpa3BYK

Hroro no pazneny 15 15

Pa3neu 3. Di1eKTPOMArHUTHOE T0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1. DJEeKTPOMarHUTH 6 6 DNEeKTPOMAarHUTHOE https://resh.edu.ru/
o€ gone. ®dusuka, 9 Kiacce,
- : (i'[;;(;’pOMaFHI/ITHLIC ®TAOY JITTO
: "Axagemus
SJICKTPOMAariHuTH &
p Ceoiictsa MuHmpocBeueHus
bI€ BOJIHBI 3IIEKTPOMArHUTHBIX Poccrm"
BOJTH. IlTxana bubnnorexa [IOK
SJICKTPOMATHUTHBIX https://m.edso0.ru/ff0
BoJiH. Mcrionbp3oBanue 9fe0a
3J'IeKTpOMaFHI/ITHBIX
BOJH  JUIs COTOBOH
CBSI3U.
DJIeKTPOMAarHUTHAS
npUpoa CBETA.
CkopocTb cBeTa.
BonHoBEIE CBOMCTBa
cBeTa
HToro mo pa3neiy 6 6
Pa3nen 4. CBeToBbI€ SABJIEHUA
4.1. | 3axoHBI 6 6 Jlyuesast MoJienIb CBETA. https://resh.edu.ru/
PaCIIPOCTPAHEHHUS lI_/[ICTOLIHI/IKI/I caera. Pusika, 9 Kace,
cBeTa PAMOJIMHEWHOE ®rAOY JITO
pacrnpocTpaHeHue " AKaeMHs
CBeTa. 3aTMEHHS MUHIpOCBeIIeH s
Comnnama " JlyHslL. Poceun”
ngameHHe CBETA. | pucinorexa LIOK
JI0CKOC 3CpKAJIO. | hps://m.edsoo.ru/ff0
3aKkoH OTpaKEHUS 9fe0a
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CBeTa.
[Ipenomnenue  cBera.
3aKOH  TPEIOMIICHUS
CBETa. IlonHoE
BHYTPEHHEE OTpaKCHHE
cBeta. Mcmonn3oBaHue
MOJIHOTO BHYTPEHHETO

OTpaKCHUS B
OINITUYCCKUX
CBCTOBOAaX
4.2. JIuH36I U 6 6 JIunza. Xom nyweir B | https://resh.edu.ru/
OIITHYECKHUE JHH3C. o Onmideckas | qyapya 9 wace,
CHUCTEMa (poToalirapara,
prOOpbI P ®T'AOY IO
MHUKPOCKOTIa u " AKameMust
Tejleckona. [ma3  kak MuUHMpOCBeeH s
OIITUYCCKAadaA CUCTEMA. Poccym”
bsopykocts M| Bugmorexa [IOK
ABEHOSOPKOCTR https://m.edsoo.ru/ff0
9fe0a
4.3. Pasnoxenre 3 3 Pasnoxenune Genoro | https://resh.edu.ru/
Oeoroceera B cBeTa ®usnika, 9 Kiace,
CreKTp B CHEKTp. OnbITHI ®rAOY IO
Hrrorona. Crnoxenue " Axamemust
CHeKTpaJ'ILHLIX IIBCTOB. MPIHHpOCBeH.[eHI/ISI
I[I/ICHSPCI/IFI CBE€Ta Poccym”
Bubanorexa [IOK
https://m.edsoo.ru/ff0
9fela
HToro no pazneny 15 15
Paznen 5. KBanToBuIe siBIeHuS
5.1. | Ucnyckanue u 4 4 Omwitel Pesepdpopma u | https://resh.edu.ru/
MTOIJIOIIEHHE CBETA H”aHeTafl’\i[{a" MOZCIL | pyspka, 9 kiace,
aTomMa. oJIcJIb aToMa
aTOMOM 5 A ®rAOY JITIO
H0p3~ "Axagemust
ClyCkamne u MuHnpocBeueHus
TIOTJIOLIICHUC Poccun"
cBeTa aToMOM. KBaHTHI. Bu6muorexa [OK
JlaneHIaTEE CIEKTPH https://m.edso0.ru/ff0
9fea
5.2. Crpoenue 6 6 PaIi0aKTHBHOCTb. https://resh.edu.ru/
aTOMHOTOSIIpa Anb(a-, GeTa- uramma- ®usnka, 9 Kace,
n3nydeHusi. CTpoeHue ®TAOY JITTO
aTOMHOTO SI7pa. " AkasieMusi
HyKHOHHaH MOACIL MI/IHHPOCBGHICHI/IH
ATOMHOTO gapa. I/I3OTOHBI. POCCI/II/I"
PaI[I/IOaKTI/IBHI)Ie BI/I6J'H/IOTCKa L[OK
npespaenis. Iepron https://m.edsoo.ru/ff0
rnoJjypacnaaga aTOMHBIX 9feOa
saep
5.3. S nepuble peakuuu 7 7 SInepHble peakiuy. https://resh.edu.ru/
SaKOHLICOXpaHCHI/IH (DI/I3I/IK2[ 9 KJ1acc

3apsJ0BOT0 U MacCOBOTO
quceN. JHEPTUS CBI3U
aTOMHBIX sifiep. CBs3b
MACCHI M DHEPTHUH.
Peakiuu cunTe3a 1
JIEIICHUS A1ep.
Ucrounuku sHepruu
Connuau 38€31. Anepnas
sHepretuka. JledcTBust

DOr'AOY AI1O
"AxanemMus
MuHrpocBenieHus
Poccun"
Bbubaunorexa [TOK
https://m.edsoo.ru/ff0
9fe0a



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

PaIHOAKTHBHBIX
M3Iy4YeHUN
Ha )KUBBIC OPraHM3MBbI
Hroro nmo pasaeny 17 17
IoBTOPHUTENBHO-0000 1AM MOTYJIb
IosTOpEHME 9 9 Cucremaruszanus u | https://resh.edu.ru/
1 00001IEeHHEe Egggﬁ:f}fm Dusuka, 9 Kiace,
COACPIKaHUA COJIEpKaHM U OIIBITA ?Ait;ifdfﬁHO
Kypca ACATEILHOCTH, MHHTIpOCBETTEH S
¢dusuku 3a 7-9 nprodpeTeHHoro Poccuu”
KIIACCHL NPH  M3YMCHHM BCETO | p6nyorers TJOK
Kypca bmsuk | o /m.edsoo.ru/ffo
OCHOBHOTO O0IIero | gfa0a
00pa3oBaHuUs. -
IToxgroroska K
OCHOBHOMY
rOCYapCTBECHHOMY
9K3aMeHy M0 (HU3HKe
U 00yJaroImnXCs,
BBIOPABIIINX 3TOT
yueOHBII
peaMeT
HToro mo pa3neiy 9 9
OBHIEE KOJIMYECTBO 102 102
YACOB I1O
[TPOIT'PAMME
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