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KonmdecTBo yacoB mo yueOHOMY T1aHy: /-8 kimacc 68 4 B roa 2 4 B Henento, 9 kimace 102 4 B ronx 34 B Heaeno. CocTaBIeHAE
cootBeTcTBUU C [IpumepHoit padboueli mporpammoii no pusuke. OnodbpeHa pemieHrueM deeparbHOro y4eOHO-METOANUYECKOTO
o0bemMHEeHHS 110 0011IeMy 00pa3oBaHuio, mpoToko 3/21 ot 27.09.2022 r.

Y4yeOHUKHU:

1. Yuebnuk. 7 knacca. Astop: [lepeimkun M. M, MBanoB A.. Mocksa. «IIpocsemenuey 2021,

2. Yueb6nuk. 8 ximacc. Arop: Ilepeimkun UM, MBanoB A.M. Mockga. «I[Ipocsemenney» 2022.

3. VYwuebnuk. 9 xknaccwl. ABTopsr: [lepsimkua .M., I'yrauk E.M.,MBanoB A.U., [TerpoBa M.A., Mockga. «I[IpocserieHue.
2023.

4. I OP: Poccuiickas anekTpoHHas 1ikoja (POII)



Pe3y.]'[]>TaT]>I OCBOCHHUHA yqeﬁﬂoro npeamMera

BbInyCKHUK HAYYHTCSH:

e coOMIOAATh MpaBmIa OE30MACHOCTH U OXPAHBI TPY/Ia MPHU paboTe ¢ Y4eOHBIM U JTA00paTOPHBIM 000PYIOBaHUEM;
(] IIOHUMATh CMBICII OCHOBHBIX (1)I/I3I/I‘-IGCKI/IX TCPMHUHOB! (1)I/I3I/I‘-IGCKO€ TCIIO0, (1)I/I3I/I‘-IGCKOC SIBJICHHC, (I)I/ISI/I‘-ICCKEUI BCJIMYMHA, CAUHUIIBI U3MCPCHUSA,;

e PpacClO3HaBaTb HpO6JICMBI, KOTOPBIC MOKHO PCIINTD IIPU ITOMOIIH (1)I/ISI/ILIGCKI/IX MCTOHOB; aHAIM3UPOBATH OTACIIBHBIC STAIlbL
IMPOBCACHU A I/ICCJIG[[OBaHI/Iﬁ N MHTCPIIPETUPOBATH PE3YJIbTAThI H&6JIIOII€HPII>1 " OIIBITOB,

(] CTaBUTH OIIBITHI ITO UCCJICAOBAHUTO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU WJIA (1)I/I3I/I‘-IeCKI/IX CBOMCTB TeJ1 0€3 UCIIOIbL30BaHNA MMPAMBIX H3M€p€HPII>i; IIpu 5TOM
dbopMyIpoBaTh MpodiIeMy/3anaqy y4eOHOTO IKCIIEPUMEHTa; COOMPATh YCTAHOBKY M3 MPEUIOKCHHOTO 000pYI0BaHUS; TPOBOAMUTH OIBIT U
(GopMyIMpOBATH BHIBOJIBI.

[pumeuanue. [Ipu npoBeaeHnn uccaen0BaHus GU3NIECKUX SIBICHUH N3MEPUTEIbHBIC TPUOOPHI HCIIONB3YIOTCS JIUIIb KaK JaTYUKU
U3MepeHus: GU3NUECKUX BEIUYHMH. 3allUCH [TOKa3aHUH NPSAMBIX U3MEPEHHI B 3TOM Cilydae He TpeOyeTcsl.

e [IOHHUMATh POJIb SKCIICPUMCHTA B ITIOJTYYCHUU HaquOﬁ I/IH(i)OpMaI_II/II/I;

e IIPOBOAUTH MpsIMbIE U3MEPEHUS PU3NUECKUX BEJIMUMH: BPEMsI, paCCTOSIHUE, Macca Tesla, 00beM, CHuiia, TeMIleparypa, atMmochepHoe
JIaBJIEHHUE, BIAKHOCTh BO3]lyXa, HAMpsDKEHUE, CHila TOKA, PaJHalliOHHbIN (hOH (C UCIOIB30BAHUEM JI03UMETPA); IPU ITOM BBIOUPATh
ONTUMAJIbHBIN CIIOCO0 MU3MEPEHHUS U HCII0JIb30BaTh MPOCTEHUIIINE METOABI OLIEHKH MTOTPELIHOCTEH U3MEPEHUI.

[pumeuanue. Jlrob6as yueOHas nporpamma J10JKHA 00ecTIeYuBaTh OBJIaICHUE IPSIMBIMU U3MEPEHUSIMHU BCEX MEPEUNCICHHBIX (PU3MUECKUX BEIUYUH.

e MPOBOJUTH UCCICIOBAHUC 3aBHCHUMOCTEH (1)I/ISI/I‘ICCKI/IX BCJIMYHH C UCITIOJIb30BAHHUEM IIPAMBIX H3MepeHI/II>'IZ IIpr 5TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (I)I/IKCI/IPOBaTL PE3YIbTATHL HOJ'Iy‘IeHHOI\/’I 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJINYHH B BUAC Ta6J'II/II_[ u l"pa(l)I/IKOB, JAC€JIaTh BBIBO/bI
1o pe3yjibTaTaM HUCCJIICAOBAHUSA;

e TPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH: IPU BHIMOJIHEHUH U3MEPEHUIN cOOUPATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienys NpeaIoKEHHON UHCTPYKIIMY, BBIYUCIIATh 3HAYECHUE BEJIUYMHBI U aHAJTU3UPOBATH MTOJIYYEHHBIE PE3YNIbTAThI C YUETOM 3aJaHHOU
TOYHOCTH U3MEPEHUIL;



o AHAJIU3UPOBATE CUTYAlUH ITPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCPa, Y3HABATh B HUX ITPOABJICHHUC U3YyYCHHBIX (bHSPI‘IeCKI/IX SIBIICHUI
NI SaKOHOMepHOCTCﬁ W IPUMCHATh UMCIOIIMUECA 3HAHU 11 UX O6’B$ICH€HI/I$I;

e [IOHHUMATb IIPUHIUIIBI ,HCfICTBPI?I MallvH, HpI/I60pOB U TEXHHUYCCKHUX YCTpOﬁCTB, YCIIOBUS UX 0€30I1aCHOTO MCIT0JIL30BaHUS B
HOBCGHHGBHOﬁ KHN3HHU,

e HCIIOJIb30BATh MPU BBIMOJIHEHUH YYEOHBIX 33124 HAyYHO-TIOMYJISIPHYIO JINTEPATYPY O GU3NYECKUX SIBICHUSX, CIIPABOYHbIC
MaTepuaisl, pecypceel FIHTepHET.

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYUTBHCS:

e 0OCO3HABaTh LIEHHOCTh HAYYHBIX MCCIEAOBAHUMN, POJIb (PU3UKU B PACIIUPEHUHU TIPECTABICHUN 00 OKPYKAIOIIEeM MUPE U €€ BKIIaJ B
YIIYUYIIEHUE Ka4yeCTBa )KU3HMU;

e HCIIOJIb30BaTh IIPHEMBI ITIOCTPOCHHA (bHSH‘iCCKHX MOI[GJ'IGﬁ, ITIOHNCKa 1 q)OpMy.TII/IpOBKI/I AO0Ka3aTeJIbCTB BBIABUHYTBIX I'MIIOTE3 U
TCOPCTUUCCKHUX BBIBOAOB HAa OCHOBC OMITMPHUUYCCKHU YCTAHOBJICHHBIX q)aKTOB;

. CpaBHUBATb TOYHOCTb U3MCPCHUA (1)I/ISI/II-I€CKI/IX BEJIMYMH I10 BEJINYHUHE UX OTHOCUTSIBHOU IMOrpCIIHOCTH IIPU MMPOBCACHUUN IIPAMbBIX H3MepeHHﬁ;

e  CaMOCTOSITENILHO NMPOBOJUTH KOCBEHHbIE U3MEPEHUS U UCCIIEOBaHMS (PU3NUECKUX BEJIMYMH C UCIIOIb30BAaHUEM Pa3IMUHbIX CIOCOOOB
U3MepeHus: PU3MUECKUX BEIMYMH, BBIOUPATh CPEICTBA U3MEPEHUS C YIETOM HEOOXOAUMOM TOUHOCTH U3MEPEHNH, 000CHOBBIBATD
BbIOOD criocoba n3MepeHus, aIeKBaTHOTO IIOCTAaBICHHOMN 3ajjaue, IPOBOIUTH OLIEHKY IOCTOBEPHOCTHU MOJTYYEHHBIX PE3Yy/IbTaTOB;

e  BOCIPUHUMATH HH(POPMALIUIO (PU3UYECKOTO COACPKAHNS B HAYUHO-TIOMYJISIPHOM JIUTEpaType U CPeiCTBAX MacCOBOM MH(POpMALUH,
KPUTUYECKH OLIEHUBATD TIOYUYECHHYIO HH(POPMAIUIO, aHAIM3UPYS €€ COJep KaHue U TaHHbIE 00 UCTOYHMKE MH(OpMaIHH;

e (CO3aaBaTb COOCTBEHHbBIE TUCEMEHHBIC U YCTHBIC COO6IJ_IeHI/I$I 0 (1)I/ISI/II‘IGCKI/IX SABJICHHUAX HAa OCHOBC HCCKOJIBKHX MCTOYHUKOB
I/IHq)OpMaI_II/II/I, COIIPOBOKAATH BBICTYINICHUC npeseHTauI/Ieﬁ, YUYUTBIBAA 0COOCHHOCTH AyIUTOpUHN CBECPCTHUKOB.

Mexannuyeckue siBJeHHUs
BbInyCKHUK HAY4YUTCH:
. paciio3HaBaTb MCXaHUYECKHUEC ABJICHHUA U 00BACHATH HAa OCHOBE HUMCIOIIUXCA 3HAHHI OCHOBHBIC CBOMCTBA MJIN YCIIOBHA NIPOTCKAHUA 3TUX

SIBIICHUIA: PAaBHOMEPHOC N HEPABHOMCPHOC IBUKCHUC, PABHOMEPHOC K paBHOYCKOPCHHOC HpﬂMOHHHCﬁHOC JABUXKCHUC, OTHOCUTCIIbHOCTD
MECXaHHNYCCKOI'O JBUKCHUA, CBO60,I[HOC nmaacHUcC TCJI, paBHOMCPHOC IBUIKCHHUEC I10 OKPYKXHOCTH, HHCPIUA, BSaHMOHeﬁCTBHe TCJI, pPCAKTUBHOC



ABWIKCHUC, IICpCaada JaBJICHUA TBCPAbIMU TCIAMU, ) XKUAKOCTAMU U Ia3aMu, aTMOC(bepHOe AABJICHUC, TIJIaBAHUC TCJI, paBHOBCCHUC TBCPAbIX
TEJI, UMCIOIIUX 3aKPCIUICHHYIO OCh BPAalllCHM, KoJyie0aTeIbHOE JABMXKCHHUE, PE30HAHC, BOJTHOBOC ABHUKCHHUEC (SBYK),

e  ONUCHIBATh MU3YYCHHBIC CBOMCTBA TEJ U MEXAHHUYECKHE SBJICHHS, UCIIONIB3Ys (U3NUECKUE BEITUYUHBL: TIyTh, IIEPEMEIICHHE, CKOPOCTh,
YCKOpEHue, nepuoj oOpaiieHus, Macca Teja, INIOTHOCTh BEUIeCTBa, crila (CHila TSHXKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS ), 1aBJICHUE, UMITYJIbC
TeNna, KHHeTUYEeCKasi YHEPTHsl, MOTCHIIMATbHAS SHEePTUs, MEXaHW4YeCcKasi pabora, MexaHnudeckasi MmourHocTh, KIT/] mpu coBepiieHNN paboThI ¢
UCIIOJIb30BaHUEM MTPOCTOr0 MEXaHHU3Ma, CHJIa TPEHHSI, aMILTUTY/1a, TIEPHO] U YacTOTa KoJeOaHuil, NTMHA BOJIHBI U CKOPOCTH €€
pacIpOCTPaHECHHUST; TPH ONMCAHUH PABUIBHO TPAKTOBATh (PH3MUECKUI CMBICI HCIIOJIB3YEMbIX BEJIMYHMH, X 0003HAYCHUS M CIMHUIIBI
U3MEPEHUSs1, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO0 (PU3MYECKYIO BEIMYUHY C IPYTHMHU BEIIMYMHAMU, BBIYUCIISITh 3HAYCHUE
(U3UYECKON BEJIMYUHBI;

e  AHAIM3MPOBATH CBOWCTBA TE€J, MEXaHUYECKHUE SIBICHUS U IPOLIECCHI, UCTIONb3YS (PM3NUECKUE 3aKOHbI: 3aKOH COXPAaHEHMs SHEPIUH,
3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNEPIIO3ULINU CHII (HaXoxK/ieHue paBHoaercTBytomen cuibl), I, 1T u 111 3akonst HetoToHa,
3aKOH COXpaHEHUs UMITyJIbCca, 3aKOH ['yka, 3akoH [lackains, 3akoH ApXumesa; Ipu 3TOM pa3indarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA
U €70 MaTEMaTU4YECKOE BBIPAKEHUE;

e pasjin4aTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX (bPIBI/I‘-IeCKI/IX MOHCHGﬁ: MarcpuralibHad TO4YKa, MHEpLUHUAJIbHAA CUCTEMA OTCUCTA,

e pemaTh 3a/1a4M, UCMOINB3Ys (PU3UUECKUE 3aKOHBI (3aKOH COXpaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, PUHIUI CYTIEPIIO3UIIUHU CHII,
I, IT u 111 3akonbl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbca, 3aKOH [ 'yka, 3akoH [lackais, 3akoH ApxumMesna) U GOpMyITbl, CBSI3bIBAIOIINE
du3nUecKue BeIMIUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, INIOTHOCTh BEIIECTBA, CUJIA, IaBJICHUE, UMITYJIbC TeJla, KHHETUYECKast
SHEprus, MOTEHINATbHAS YHEPTHsI, MEXaHUUeckas paboTa, MexaHnueckas MOIHOCTh, KI1J[ mpocToro Mexanm3ma, cuiia TpEHUS! CKOJIbKEHUS,
KOd(GUIIMEHT TPEHHS, aMILTUTY/a, IEPUO] U YacTOTa KOoJIeOaHH, JUTMHA BOJIHBI U CKOPOCTh €€ paclpOoCTpaHEHUs): Ha OCHOBE aHAlIu3a
YCIIOBUS 33]]a4 3aMHUChIBaTh KPATKOE yCIOBHE, BHACTATh (hM3HMUECKUE BETHUMHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE JIJISl €€ PEIICHNUs,
MIPOBOJMTDH PACUEThl U OLIEHWBATh PEATbHOCTD MOyYEHHOTO 3HaUYeHUs (PU3MUECKOI BETUYNHBIL.

BLIl'lyCKHI/IK MOJYYMT BO3MOKHOCTb HAYUUTLCH:

e WCMOJBH30BaTh 3HAHUS O MEXAHUUYECKUX SIBJICHUSAX B TIOBCEHEBHOM JKU3HHU I 0OecredeHrst 0€30MacHOCTH MpU 00palleHuu ¢ Mpudopamu
Y TEXHUYECKUMHU YCTPONCTBAMH, TSI COXPAHEHUS 3[T0POBbs M COOTIOICHUST HOPM SKOJIOTUUYECKOTO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;
MPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCIIOJIb30BaHUS (PU3NIECKUX 3HAHUM 0 MEXAaHUYECKUX SBICHUAX U (U3UYECKUX 3aKOHAX; IPUMEPHI
MCIIOJIb30BaHUsI BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH; SKOJOTHYECKHUX TOCTIEICTBUNA UCCIIEIOBAHMS KOCMUYECKOTO MMPOCTPAHCTB;

e  pa3iaMyaTh FPAHULIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TOHUMATh BCEOOIINN XapakTep (pyHIaMeHTaIbHBIX 3aKOHOB (3aKOH COXpaHEeHUs
MeXaHUIeCKOH OHEPIUH, 3aKOH COXPAaHCHUA UMITYJIbCA, 3aKOH BCEMHUPHOI'O TS[FOTeHI/IH) N OTPaHUYCHHOCTH UCIIOJIb30BaHUA YaCTHBIX
3aKOHOB (3akoH ['yka, Apxumena u 1ip.);



e HaxXOJWTb AJCKBATHYIO MPEIUIOKECHHOM 3a1aue (PU3NIECKYIO MOJIENb, pa3peniaT NpodaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUH 10 MEXaHHKe
C UCIIOJIb30BaHMEM MAaTeMaTHUYECKOro ammnapara, Tak ¥ Ipyu IOMOIIY METOJIOB OLIEHKH.

TennoBble ABICHUSA
BbINYCKHUK HAYYHTCA:

. PpacCiio3HaBaThb TCIUIOBBIC SABJICHUA U 00BSICHATHL Ha 0aze HUMEIOIIUXCS 3HAHUM OCHOBHBIEC CBOMCTBA WIIU YCJIOBUSA IPOTCKAHUA OTUX SIBJICHMIA:
):[I/Iq)(i)y3I/I$I, H3MEHEHHE 00beMa Tl IIpU Harp€BaHUuM (oxnam;[eﬂnn), OoJIbIIAsT CKUMAEMOCTD ra3oB, Majiasd C’KMMAacMOCTb }KI/II[KOCTeﬁ " TBEPAbIX
TCJI; TCINIOBOC PABHOBCCHUEC, UCITAPCHUEC, KOHACHCALUA, IIJIaBJICHUC, KPUCTAJIJIN3alWs, KUIICHHUC, BJIA)KHOCTb BO3/1yXad, PAa3JIMIHBIC CIT0COOBI
TCIUIOIICpEaaun (TCHHOHpOBOI{HOCTB, KOHBCKIIHA, 1/1311yquI/Ie), arperaTHblC COCTOSAHNA BCUICCTBA,ITOITIOICHHUE SHEPTUHX ITPU UCTTAPCHUN
JKUJKOCTHU U BBIACJIICHUE €€ TP KOHJACHCAUU I1apa, 3aBUCUMOCTb TEMIICPATYPbI KUIICHUS OT AABJICHHUA

e OIIKUCBIBATH U3YYCHHBIC CBOMCTBA T€N U TEIJIOBEIC SIBJICHUS, NCTIOJIb3YA (1)I/I3I/I‘IGCKI/I6 BCJIIMYMHBI: KOJIMYCCTBO TCIJIOTHI, BHYTPCHHSIA
OHEPIus:A, TEMIICpaTypa, YACIbHAA TCIINIOCMKOCTD BCIICCTBA, YACIIbHAA TCIJIOTA IJIABJICHUS, YACIIbHAs TCILJIOTA napoo6pa30BaHI/I}1, YAcibHas
TCIIOTA CropaHusd TOIIJIMBA, KOS(I)(bI/II_II/ICHT MOJIE3HOT'O JIEHCTBHUS TEILIOBOTO ABUTATCIIA; IIPU OIIMCAHHUU IIPABUIIBHO TPAKTOBATDH (l)I/IBI/I‘IeCKI/Iﬁ
CMBICJI UCITOJIB3YCMbIX BCJIIMYHH, UX 0003HaYEHHS U CANMHUIBLI UBMCPCHUA, HAXOAHUTDH CI)OpMYJ'ILI, CBA3BIBAOIIUC NAHHYIO Q)HSHQCCKYIO
BCJIIMYMHY C IPYTrUMHU BEJIMYMHAMU, BEIYUCIIATD 3HAUCHUC (1)I/I3I/III€CKOI\/JI BCIIMYHUHBI,

o AHAJIM3UPOBATH CBOMCTBA TCJI, TCIIJIOBBIC ABJICHUA U ITPOUECCCHI, UCITOJIB3Yyd OCHOBHBIC IMOJIOKCHHA ATOMHO-MOJICKYJIIPHOI'O YUCHUSA O
CTPOCHUHU BCHICCTBA U 3aKOH COXPAHCHUA DHCPIUH,

e pa3IMYyaThb OCHOBHbIE MPU3HAKU N3YYEHHBIX (PU3MUECKUX MOJIENEN CTPOSHHSI ra30B, )KUJKOCTEH U TBEPABIX TE;
e  TNPUBOJIUTH IPUMEPHI MPAKTUYECKOTO MCIIOIB30BaHUs (PU3NYECKUX 3HAHUH O TEIIOBBIX SBJICHUSX;

e peIIaTh 3aJavu, UCII0JIb3YS 3aKOH COXPAHCHUS SHCPIUH B TCIIJIOBLIX ITPOLECCAX U Q)OpMyHBI, CBsA3bIBAIOIINC (1)I/I3I/I‘ICCKI/IC BCIIMYHHBI
(KOJ’IH‘IGCTBO TCIUIOTEI, TEMIICpaTypa, yACIbHasA TCIIJIOCMKOCTb BEIICCTBA, YACIbHAA TCIJIOTA IIJIABJIICHHUA, YACIIbHAA TCIJIOTA
Hap006pa3OBaHI/I$I, YACIbHAas TCIJIOTa CropaHus TOIJINBA, KOB(I)(I)I/ILII/IeHT MOJIE3HOI'0 AEWCTBHUS TEIIOBOrO ,Z[BI/IFaTCJ'ISI)I Ha OCHOBC aHaJIM3a
YCJI0BHUA 3a/la4H 3alIUCBIBATh KPATKOE€ YCIIOBHUEC, BEIACIIATH CbI/ISI/I'-IeCKI/Ie BCJIIMYHHBI, 3aKOHBI U (1)OpMy.HI)I, H€O6XO)II/IMI)Ie IJId €€ pCUICHUA,
MMPOBOAUTDL pACYCThI U OLICHUBATL PCAJIbHOCTD IMMOJIYUCHHOT'O 3HAYCHUS (I)PBPI‘-IGCKOﬁ BCJIIMYHHEI.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYUUTbLCH:



e  HCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B MOBCEIHEBHON XKU3HU JUId o0ecrieyeHHs 6e30MacHOCTH MPH 0OpallleH|H ¢ npudopamu
Y TEXHUYECKUMH YCTPOICTBAMHU, ISl COXPAHEHUS 370POBbs U COOJIIOIEHUS] HOPM 3KOJIOTMYECKOI0 TOBEIEHUS B OKPYXKAIOLIEH cpene;
IPUBOJUTH IPUMEPHI SKOJIOTMYECKHUX MOCIEACTBUN pabOTHI IBUTATENEH BHYTPEHHETO CTOPaHUs, TETUIOBBIX U THAPOIIEKTPOCTAHIINH;

e  pa3iaMyaTh rPAHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA XapakTep GyHAAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB
(3aKOH COXpaHEHMs SHEPIUU B TEIUIOBBIX MPOLIECCAX) U OTPAaHUUYEHHOCTh UCIOJIb30BaHMs YACTHBIX 3aKOHOB;

e HaXOJUTb aICKBATHYIO Hpe,I[JIO}I(eHHOI;'I 3aga4e (i)I/I?)I/I‘IeCKYIO MOZCIIb, paspeuiaTb npo6neMy KaK Ha OCHOBC HMCIOIIUXCA 3HaHUM O
TCIIJIOBBIX SABJICHUAX C UCIIOJIB30BAHUEM MATCMATHYCCKOI0O allrapara, Tak v Ipu rnmoMoumu MeTog0B OICHKH.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHUS
BbINYCKHUK HAYYHTCS:

e PpacClO3HaBaThb JJICKTPOMAIrHUTHLIC ABJICHHUA U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAaHUM OCHOBHBIC CBOMCTBA UITH yCI0BUA TPOTCKAHUA 3THX
SIBJICHUM: QJICKTpHU3alH: TCII, B3aHMOﬂeﬁCTBHC 3apsa10B, BJICKTpI/I‘IeCKI/Iﬁ TOK U €TI0 HeﬁCTBHH (TeHJ’IOBOC, XUMHNYECCKOC, MaFHI/ITHOC),
B3aUMOJICUCTBUE MAarHuToB, 3JICKTPOMAruiuTHas UHAYKI U, ﬂeﬁCTBHe MAarauTHOIO IOJIA Ha ITPOBOJHUK € TOKOM U Ha ABUIKYITYHOCSA
3apPsIKCHHYIO HaCcTuly, JICHCTBHC SJICKTPHUYCCKOTI'O ITOJIA Ha 3apsS’KCHHYIO 4aCTHULY, JICKTPOMArHUTHBIC BOJIHBI, Hp?[MOJII/IHef/'IHOC
PaCIIpoOCTPaHCHUEC CBETA, OTPAKCHUEC U IMTPCIOMIICHUC CBCTA, AUCIICPCUA CBETA.

e COCTaBJIATH CXCMbI SJICKTPUICCKHUX IIGHGI\/JI C IMOCJICAOBATCIIbHBIM U MMapalJICJIbHBIM COCIMHCHHUEM 3JICMCHTOB, pa3jindas yYCIOBHBIC
0003HaYCHHMS IJIEMCHTOB QJICKTPHUYCCKUX ueneﬁ (I/ICTO‘{HI/IK TOKa, KJIK04Y, pE3UCTOp, peocTar, JJaMIl04Ka, aMIICpMeTp, BOHBTMeTp).

e  HCHOJB30BaTh ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS N300paKeHH B IJIOCKOM 3€pKaJie M cCOOMparoLieil TuH3e.

e OIIKCBIBATH U3YYCHHBIC CBOICTBA TENI U OJICKTPOMArdHvuTHBIC SABJICHUS, UCITIOJIb3Y (1)I/ISI/ILIGCKI/IC BCJIIMYHUHBI: BJIGKTpI/I‘-ICCKI/Iﬁ 3apsna, Cujia TOKa,
SJICKTPHUYCCKOC HANIPSAKCHUC, DJICKTPUUICCKOC COIIPOTUBJIICHUEC, YACIBHOC COMMPOTHUBICHUC BEIICCTBA, pa60Ta SJICKTPHUYCCKOTIO I10JIA, MOITHOCTDH
TOKa, q)OKYCHOe PACCTOAHUEC U OIITUYCCKAsA CUJIa JIMH3bI, CKOPOCTDH SJICKTPOMArdHMUTHBIX BOJIH, JJIMHA BOJIHEI 1 HaCTOTA CBETA,; IPHU ONMMCAHUN
BCPHO TPAKTOBATH (I)I/ISI/IIICCKI/Iﬁ CMBICJI UCITOJIB3YEMbIX BCJIIMYUH, UX 0003HaYCHUS U CAUHUIIBI UBMCPCHUS; HAXOOUTDH (I)OpMyJ'IBI,
CBA3BIBAIOMIUC NJAHHYIO (I)I/I3I/I"ICCKYIO BCJIMYHHY C IPpYTrUMHU BCIIMYHNHAMMU.

e AHAJIM3UPOBATH CBOMCTBaA TECJI, JICKTPOMAarduTHBIC ABJICHUA U MIPOUCCCHI, UCITOJIb3Ys (1)I/I3I/I"IeCKI/Ie 3aKOHBI: 3aKOH COXpaHCHUA
SJICKTPHUYCCKOTO 3apAaa, 3aKOH Owma JJId y4acCTKa L€, 3aKOH H)KOYHH'HCHHa, 3aKOH HpﬂMOJ’IHHGﬁHOFO pacrnpocCTpaHCHUs CBETA, 3aKOH
OTPAXKCHUSA CBCTA, 3aKOH IPCIIOMIICHHA CBETA, IIPU 3TOM PA3JIMYATh CIIOBECCHYIO (I)OpMyJIHpOBKy 3aKOHa U €ro MaTeMaTU4YCCKOC BLIPAKCHUC.

° MPUBOAUTE TPUMEPLI MPAKTUYCCKOI'O UCITIOJIb30BaHUA (bHSH‘IeCKI/IX 3HAHUH O SJICKTPOMArduTHBIX SIBJICHUAX



e pflIaTh 3aJavu, UCII0JIb3Yys (bl/ISI/I‘ICCKI/Ie 3aKOHBI (3aKOH Oma IJI1 ydacCTKa LEIu, 3aKOH I[)KOYJ'IS['.HCHH&, 3aKOH HpHMOHHHeﬁHOFO
pacinpoCcTpaHCHUA CBETA, 3aKOH OTPAXCHUA CBETA, 3aKOH ITPCIOMIICHUA CBeTa) n (bOpMy.]'IBI, CBs3bIBAarOIINEC (bl/ISI/ILIeCKI/IC BCJIIMYHUHBI (CI/IJ'Ia TOKa,
OJICKTPHUYCCKOC HAIIPSKCHUE, SJICKTPUICCKOEC COIIPOTHUBICHUEC, YACIBHOE COIIPOTHUBICHUC BCIIICCTBA, pa60Ta SJIICKTPHUYCCKOI'O I10JIA, MOIIHOCTh
TOKa, (bOKYCHOG PACCTOAHUC U OIITUYCCKAA CUJIa JIUH3bI, CKOPOCTH SJICKTPOMAIrHUTHBIX BOJIH, AJIMHA BOJIHBI U 4aCTOTAa CBCTA, q)OpMy.]IBI
pacycTa 3JICKTPUICCKOTO COIMPOTUBIICHHA IIPU IMMOCICAOBATCIIBHOM U APAJUICIIbHOM COCAUHCHHUN HpOBOI[HI/IKOB)Z Ha OCHOBC aHaJin3a yCJIOBUA
3aZla4yM 3alIMCbIBAaTh KPAaTKOC YCIIOBUE, BLIACIIATH (1)1/131/1qu1<1/16 BCJIIMYHHBI, 3aKOHBI U q)OpMy.HbI, HGO6XOI[I/IMH€ A €€ pCUICHU A, ITPOBOJUTH
pacdeThl U OUCHUBATh PCAJIBHOCTD IMOJTYYCHHOI'O 3HAYCHUA (bHSquCKOfI BCJIMYHHBI.

BbINYCKHUK NOJTYYUT BO3MOKHOCTh HAYYUTHCH:

e  HCIIOJIb30BATh 3HAHUS 00 IEKTPOMATHUTHBIX SBJICHHUSX B IIOBCETHEBHOW KM3HHM ISl 0OOeCTIeYeHNsT 0€30MaCHOCTH TPU 0OPAIICHUH C
npuOopaMu U TEXHUUYECKUMHU YCTPOMCTBaAMM, JUIsl COXPAHEHMSI 310pOBbs U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOIO [TOBEACHUS B
OKpPY’KaIoIlleH Cpesie; MPUBOINUTD IIPUMEPBI BIUSHUSA YJI€KTPOMATHUTHBIX U3JIy4€HUHN Ha )KUBBIC OPraHU3MBbI;

. pas3ji4aThb rpaHulbl HPUMCHUMOCTHU (1)I/I3I/I‘-I€CKI/IX 3aKOHOB, TIOHUMATb BCCO6II_II/If/’I XapaKkTep CI)YHI[aMeHTaJ'IBHBIX 3aKOHOB (3aKOH COXpPaHCHHA
AJICKTPHUICCKOTO 3ap${z[a) 1 OrpaHUYCHHOCTDb UCIIOJIBb30BaHHUA YaCTHBIX 3aKOHOB (3aKOH Owma I ydaCTKa ICIIH, 3aKOH I[)KOYJ'ISI-H@HL[& nu I[p.);

o HCIIOJIB30BAaTh NPUEMBI ITIOCTPOCHHUA (1)I/I3I/I‘~IGCKI/IX MO)IGJ'IGfI, IIOHUCKa U q)OpMYJ'II/IPOBKI/I A0Ka3aTCJIbCTB BBIABUHYTBIX 'MIIOTE3 U
TCOPCTUUCCKHUX BBIBOAOB HAa OCHOBC OSMITUPUUYCCKHN YCTAHOBJICHHBIX q)aKTOB;

e HAxXOJWTh aJECKBATHYIO MIPEJUI0KEHHON 3aaue PU3NUECKYI0 MOJIENb, Pa3peliaTh Npo0IeMy KaKk Ha OCHOBE UMEIOIIUXCS 3HAHUN
00 3JIEKTPOMATrHUTHBIX SIBJICHUSAX C UCIOJIb30BAHUEM MAaTEMAaTUYECKOTO arnrapara, Tak U Ipy MOMOIIM METOJIOB OLIEHKH.
KBaHnToOBbI€ siBJICHUSI
BbINyCKHMK HAYYUTCS:
e pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBACHATH HA OCHOBE UMEIOIINXCSl 3HAHUH OCHOBHBIE CBOWCTBA WJIM YCIIOBHS MPOTEKAHUS 3TUX
SIBJICHU: €CTECTBEHHAs! M HCKYCCTBEHHAs PaIHOAKTUBHOCTB, O-, - M Y-U3]Iy4eHHs, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa N3TydeHHs aToMa;

e  OMNHCHIBATH U3yYCHHBIC KBAHTOBBIC SBJICHHUS, UCMIONB3YS (PU3NUECKUE BETUIMHBI: MACCOBOE YUCIIO, 3apsI0BOE YHCIIO, TIEPUO/I MTONIypacnaia,
9Heprusi GOTOHOB; MPHU OMUCAHUY MPABUIHHO TPAKTOBATH (DM3MUECKUN CMBICIT MCIIOJIb3yEeMbIX BETUYHH, UX 0003HAYCHHS U IMHHIIBI
WU3MEPEHUS; HAXOIUTh (POPMYJIBI, CBA3BIBAIOININE JAHHYIO (PU3HUECKYIO BETHUNHY C IPYTUMH BEIMIMHAMH, BEIYACIIATH 3HAUCHUE
(U3UYECKON BEIMYNHBI;



e AHAIM3MPOBATH KBAHTOBBIE ABJIECHUS, UCIIOJIb3YS (PM3NUECKUE 3aKOHBI U IIOCTYJIAThI: 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH COXPaHEHHUs
IIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHs MaCCOBOI'0 YKCIIa, 3aKOHOMEPHOCTH U3IIy4EeHUS U MOIJIOLICHUS CBETa aTOMOM, IIpU
3TOM Pa3IHyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €0 MaTEMAaTHUECKOE BHIPAKECHHUE;

e  pa3IMyaThb OCHOBHBIE PU3HAKU IIJIAHETAPHOU MOJIETIN aTOMa, HYKJIOHHOM MOJEIN aTOMHOTO s1/1pa;

e  IIPUBOJUTH IPUMEPHI IPOSBIICHUS B IIPUPOJAE U IPAKTUUECKOr0 UCIOIb30BAHNS PAJUOAKTUBHOCTH, AIEPHBIX U TEPMOSIEPHBIX
peakuui, CIeKTPaIbHOIO aHAJIN3A.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTDbCSH:

e HCIOJb30BaTh MOTYUYEHHbIE 3HAHUS B IOBCEIHEBHON JKU3HU IIPU 00paIlleHNH C IPUOOpaMU ¥ TEXHUYECKUMH YCTPOUCTBAMU (CUETUHK
MOHU3UPYIOIUX YaCTHLl, JO3UMETP), AJIs1 COXPAHEHUS 3J0POBbs M COOIIOICHHUSI HOPM KOJIOTHUECKOTO TIOBEICHUS B OKpY KaloIlel cpee;

e COOTHOCHUTB SHCPIrUKO CBA3HU ATOMHBIX SAACP C I[e(beKTOM MacCChI,

e IIPUBOAHWTL HIPUMEPLI BIUAHUA PAAUOAKTHUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha JXHBBIC OPIraHU3MbI; IOHUMATb ITPUHIIUII JIEHUCTBUS A03UMCETPa U
pa3jindaTb YCJIOBUA €TI0 UCIIOJIb30BAHUAA,

e TOHWUMATbH FKOJOTUUYECKHE MPOOIEMBI, BO3HUKAIOIIUE TIPHU UCTIOIB30BAHUH AaTOMHBIX JIEKTPOCTAHIINH, U ITYTH PEIICHUS 3TUX
po0JIeM, MEPCIIEKTUBBI HCTIOIB30BaHUS YIIPABIIEMOT0 TEPMOSIIEPHOTO CHHTE3a.

DJIeMEeHTHI ACTPOHOMMH
BbInyCKHUK HAYYHTCH:

* YKa3bIBaTb HA3BAHUS IIJIAHCT ConHeyHoin CHUCTCMBI; pa3iIndaTb OCHOBHBIC ITPU3HAKU CYTOYHOI'O BpalllCHUA 3BE3JHOI'O He6a, JABWKCHUA
.HYHLI, COJ'IHI_[a 1 IJIAHCT OTHOCUTCIIBHO 3BC3 /1,

e IIOHMMATh PA3JINYMs MEXY FEIMOLEHTPUYECKON U T€OLEHTPUIECKON CHCTEMaMU MUPA;
BpInyCKHUK MOJYYUT BO3MOKHOCTh HAYYMTHCH:

(] YKa3bIBaTh 06nme CBOMCTBA U OTJINYUS IJTAHET 3EMHOU T'pyNmnbI ¥ IJAHET-TUTAHTOB,; MaJIbIX TCJI CoJIHEYHOH CUCTEMBI 1 OOJIBIINX
MJIaHET; TI0JIb30BAThCS KapTO# 3BE3HOT0 HeOa Mpu HAOIIOACHUIX 3B€3AHOTO HEeOa;

e pPa3jin4aTb OCHOBHBIC XaPAKTCPUCTHUKHU 3BC3 /] (pa3Mep, OBCT, TeMnepaTypa) COOTHOCHUTHB IIBET 3BC3bI C €€ TeMnepaTypoﬁ;



o pa3indaTrb runoTe3bl O MPOUCXOKACHUN CoHEYHOM CUCTEMBI

Conep:kanue y4eOHOro npeamera

Ouznyeckoe o0pazoBaHUe B OCHOBHOII IIKOJIE JOHKHO 00ecneunTs GopMUpOBaHUE y 00yUYaroXcs MPEeICTaBICHUI 0 HAYYHON KapTUHE MUPa
— BaXHOT'0 pecypca HayYHO-TEXHUYECKOTO Mporpecca, 03HaKOMJIEHHE 00YJaroIuXcsl ¢ PU3NYECKUMH U aCTPOHOMHUUYECKHUMU SIBJICHUSMU, OCHOBHBIMHU
MPUHLIUIIAMU Pa0O0Thl MEXaHU3MOB, BEICOKOTEXHOJIIOTUYHBIX YCTPOMCTB U MPUOOPOB, pa3BUTHE KOMIIETEHIIMN B PEIICHUN WHXKEHEPHO-TEXHUYECKUX U
HAyYHO-HCCIIEI0BATENIbCKUX 3a]1a4.

OcBoenue yue6HOro npeamera «dus3nka» HaMPaBICHO HA PA3BUTHE Y O0yUYaIOUINXCS MIPEACTABICHHUI O CTPOCHHH, CBOMCTBAaX, 3aKOHAX
CYIIIECTBOBAHMS U JIBIXKEHUSI MaTEPHUH, HA OCBOCHUE 00YJarOIIUMHUCA OOIIMX 3aKOHOB U 3aKOHOMEPHOCTEH MPHUPOAHBIX SBJICHHM, CO3/1aHUE YCIOBUN
Ui (OPMHUPOBAHUS MHTEIUICKTYAIbHBIX, TBOPUECKUX, TPAKAAHCKUAX, KOMMYHHKAIIMOHHBIX, HH()OPMAITMOHHBIX KoMIeTeHIui. O0ydatonirecs
OBJIAJICIOT HAYYHBIMU METOJIAMU PELICHHsI PA3TUYHBIX TEOPETHUECKUX U MPAKTUYECKUX 3a/1ad, yMEHUSAMHU (HOPMYIUPOBATH TUIIOTE3bI,
KOHCTPYHUPOBATH, IPOBOJUTH 3KCIICPUMCHTBI, OICHUBATh U aHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIbTAaThbl, COIIOCTABJIATh UX C 00BEKTUBHBIMUA pealnsaMu
KU3HU.

YueOubrii mpenmer «Pu3nka» CcrnocoOCTBYeT (HOPMHUPOBAHHIO Y OOyYarommxcs yMeHUH Oe30MacHO HCHONIB30BaTh JlabopaTopHOe
060py,I[OBaHI/I€, MPOBOAUTE CCTCCTBCHHO-HAYYHBLIC HCCICAOBAHHA W OKCIICPUMCHTHI, aHAJIM3UPOBATHL MOJYUYCHHBLIC PC3YJbTaTbl, MPCACTABIIATL U
HAaY4YHO apryMCHTHUPOBATh MOJTYYCHHBLIC BBIBOIBI.

Nzyuyenne mpenmera «®Pusuka» B 4acTd (GOPMUPOBAHUS Yy OOYYAIOMIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX METOJIOB
(HabmroieHne, U3MEPEeHHe, YKCIIEPUMEHT, MOJICTMPOBAHHUE), OCBOCHUS MTPAKTUYECKOTO MTPUMEHEHNS HAYYHBIX 3HAHWN (DU3UKU B KU3HH OCHOBAHO Ha
MEXIPEAMETHBIX CBS3IX C mpenMeramu: «Marematuka», «UHpopmarukay, «Xumwusy, «buonorus», «[eorpadus», «Oxomnorus», «OCHOBBI

0€30MacHOCTH JKU3HEAeATeNIbHOCTHY, «McTtopusy», «JIuteparypa» u ap.

Du3uKa 1 pU3NYECKUEe METOAbI H3yYeHHs NPHPOIbI



®duszuka — Hayka o npupojae. Puznueckue Tena u seineHus. Habmronenue u onucanue Gu3nuecKux siBieHuid. OU3ndecKuii SKCIIEPUMEHT.
MogenupoBaHue sIBIEHUN U 0OBEKTOB IPUPOJIBI.

duznyeckue BEIMYUHBI U UX U3MepeHne. TOYHOCTh ¥ MOTrPeIHOCTh U3MEpEHU. MexayHapoaHas cucTeMa eMHULL.

dusnueckue 3aKOHBI M 3aKOHOMepHOCTH. Pusznka u TexHuka. Hayunelii Meton mosHaHus. Ponp ¢usukun B GopmupoBaHUU
€CTECTBEHHOHAY4YHOU I'PAMOTHOCTH.

Mexannuyeckue siBJIeHHUS

Mexanuueckoe ABM)KeHUE. MarepuanbHas TO4Yka Kak MoJesib (gu3ndeckoro tena. OTHOCHUTENBHOCTh MeXaHWdeckoro apuxkeHus. Cucrema
orcyera.du3nyeckre BeIMUUHBI, HEOOXOAUMBIE Il ONMCAHMS JABM)KEHUS U B3aUMOCBSA3b MEXJy HUMH (IIyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
BpeMs JABI)KEHUsA). PaBHOMEpHOE M PaBHOYCKOPEHHOE NpPSIMOJMHEHHOE ABM)KEHHE. PaBHOMepHOEe IBMKEHME MO OKpYKHOCTU. IlepBblii 3akoH
Hprorona u mnepnus.Macca Tena. [lnotHocts BemectBa. Crmita. Eqununel cwibl. Bropoi 3akoH Herotona. Tperuii 3akoH Herotona. CBobOogHOE
nageHue ten. Cua TsokecTH. 3aKkoH BceMupHOro Tsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocts. CBsi3b MEXKAY CHIION TSKECTH U
Maccol Tena. J[nnamometp. PaBHozelcTByromas cuia. Cuna TpeHus. TpeHne ckonbxenus. Tpenue nokos. TpeHue B IpUpPOIE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs HUMIyinbca. PeakTHBHOe [BHXKeHHE. MexaHundeckas pabota. MomHocTe. OHeprus. lloreHumansHas u
KHHeTn4eckas 3Heprus. [IpeBparienne o1HOTo Bua MEXaHUUECKOI SHEPIruu B Apyroi. 3aKOH COXpaHEHMsI TOJIHON MEXaHUYECKON IHEPIHH.

IIpocTsle MexaHU3MBI. Y CIIOBHUsS PAaBHOBECHs TBEPIOIO TEJId, UMEIOILIET0 3aKPEIICHHYIO OCh IABIKEHUS. MOMEHT cwibl. [Jenmp msscecmu
mena. Ppruar. PaBHOBecue cun Ha pblyare. Poryarm B TexHuke, ObITy U npupope. IlonBukHble M HenmoJBHXKHBIE Oyoku. PaBeHCTBO paboT mpu
MCIIOJIb30BaHUU MPOCTHIX MEXaHU3MOB («30JI0TO€ MpaBWIIO MeXaHUKW»). KoadduumeHT nonesnoro neiicTBUs MEXaHU3MA.

HaBnenue TBepAbIX Ten. Eaunuiel uzmepenus nasieHus. CriocoObl U3MeHEHHs aBiieHus. JlaBneHue *KHUAKOCTed M ra3zoB 3akoH [lackais.
JlaBneHue *HJIKOCTM Ha JHO W CTeHKH cocyna. CooOmaromuecs cocyasl. Bec Bo3nyxa. ATmocdepnoe nasnenue. M3mepenue armochepHOro
nasnenus. OneiT Toppuuennu. bapomerp-anepous. ATmochepHoe TaBleHUEe HAa Pa3MYHbIX BhICOTaxX. [MIpaBIuuecKkue MeXaHU3MbI (IIpecc, HacocC).

I[aBJ'IeHI/IC JKUJIKOCTHU U I'a3a Ha NOTPYKCHHOC B HUX TCJIO. ApXI/IMe,ZLOBa cuna. IlnaBanue ten u CyaoB BOSZLYXOHJ'IaBaHI/IC.



Mexanuueckue konebanus. [lepuon, yacrora, amrunryaa konebanuii. Pezonanc. MexaHnuecKue BOJIHBI B OJJHOPOAHBIX cpeaax. [linHa BOTHBL
3BYK Kak MeXaHH4YecKas BOJIHA. [ pOMKOCTb 1 BBICOTA TOHA 3BYKA.

TenJioBble ABJIEHUS

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJbl. TeruioBoe ABM)KEHHE aTOMOB M MoJekyl. [Quddy3us B razax, »KUIAKOCTIX U TBEPAbIX Telax.
bpoynosckoe osudicenue. B3zaumoneiictBue (MPUTSHKEHHE W OTTAJIKUBAHUE) MOJIEKYJ. ArperaTHble COCTOSIHMS BelllecTBa. Pasznuuue B CTpOEHHH
TBEPBIX TEJ, )KUJKOCTEN U Ta30B.

TennoBoe paBHoBecue. TemnepaTypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO XaOTUYECKOTO JBMKEHUS yacTull. BHyTpeHHss sHeprus. Padbora u
TEIUIonepeaya Kak crnocoObl M3MEHEHHWs BHYTpEHHEW SHeprum Tena. TerutonpoBogHocTh. KouBekuus. Mzmydenue. Ilpumepsl Temonepenadn B
npupoJe U TexHuke. KoamduecTBo TEMIOTHI. YieIbHasg TEIJIOEMKOCThb. YJ€lbHasi TEIUIOTAa CTOpPaHUsl TOIUIMBA. 3aKOH COXPAHEHMS W IMPEBpaIlCHHs
SHEPruM B MEXAHWYECKUX U TEIJIOBBIX Ipoueccax. [lnaBnenue n orBepaeBaHne KpUCTAIUIMUECKUX TeN. Y AeibHas TerwioTra miasieHus. Mcnapenue u
KoHJeHcauud. [lornonienne Hepruu Npu UCIAPEHUU XKUAKOCTH M BBIIEIEHUE €€ NpH KOoHJAeHcauuu napa. Kumenwe. 3aBUCHUMOCTb TeMIIEpaTyphl
KHUIIEHUS OT JaBJICHHs. Y JeNbHAs TEIUIOTa mapoo0pa3oBaHus U KOHACHcanu. BiaxkHocTs Bo3ayxa. Pabora raza npu pacmupenuu. [IpeodbpasoBanus
SHEPruu B TEIUIOBBIX MallMHaX (mapoBas TypOWHA, ABUTaTelb BHYTPEHHETO CrOpaHuWs, peakTUBHBIA nBuratens). KIIJ| TemmoBoil MamivHBI
DKonoeuueckue npooaemsbl UCNONb30BAHUS MENTIOBbIX MAUUUH.

DJIeKTPOMArHUTHbIE SIBJICHUSA

Onektpuzaius puzndeckux Tei. BzauMoseiicTBre 3apshkeHHBIX Ten. JIBa poja sJIeKTpuyYecKux 3apsaoB. [IenrMMocTh 3IEKTPUYECKOTO 3apsia.
DOneMEeHTAapHBIA AJIEKTPUUECKUI 3apsa]. 3aKOH COXpaHEHMsI dJIEKTpUUYECKOro 3apsana. [IpoBOJHMKH, MOIYIPOBOJAHUKH U H30JIATOPHI 3JIEKTPUUYECTBA.
DIIEKTPOCKOI. DJIEKTPUUECKOE TOJie KaK OCOOBIM BUJ MaTepuu. HanpsowceHnHocmsb 21ekmpuieckoco nois. J|edcTBHE AJIEKTPUYECKOTo MOl Ha
aNeKTpUYecKue 3apsiabl. Konoencamop. Dnepeus 31eKmpuiecko2o nojisi KOHOeHcamopa.

DJIeKTpUYECKU TOK. VICTOYHHMKM AJIEKTPUYECKOTO TOKA. JJEKTpPHUYECKas LeNb M €€ CcocTaBHble 4YacTu. HampaBinenwe wu AeMCTBHS
aneKkTpudyeckoro Toka. Hocurenu snekTpuueckux 3apsaaoB B meTaiiax. Cuina TOka. DJIEKTPUUYECKOE HaNpsHKeHHE. DIIEKTPUUECKOe COMPOTHBICHUE

ITPOBOJHUKOB. E}II/IHI/IHI)I COITPOTUBJICHHA.



3aBUCUMOCTh CHJIBI TOKA OT HampsbkeHus. 3akoH Oma Juisi ydacTka Ienu. YjaeinbHoe compotuBiieHue. Peocrtatwl. [lociemoBarenbHoe
COEIMHEHHE NPOBOJHUKOB. [[apannenbHoe coeJMHEHNE TPOBOJHUKOB.

PaboTa 31eKTpHUecKoro mojs MO MEPEMEIICHUIO SJCKTPUYECKUX 3apsAaoB. MOIIHOCTh 3JEKTPUYECKOr0 Toka. HarpeBaHue mpoOBOIHHMKOB
ANEKTPUYECKUM TOKOM. 3akoH JIxkoyus - JIeHna. DiaekTpuueckrue HarpeBaTelIbHbIE U OCBETUTEIbHBIE TpuOopbl. KopoTkoe 3aMbikaHue.

MaruutHoe nose. UHayKIus MarHuTHOro nojs. MarautHoe nosue Toka. OnelT Dpcereaa. MarHuTHOE 1osie MOCTOSHHBIX MarHUTOB. MaruutHoe
nosie 3emMiid. DIEeKTPOMAarHuT. MarHuTHOE 1MoJie KaTylIIKd ¢ TOKOM. [IprMeHeHue 3i1eKTpoMarHuToB. JleiicTBe MarHUTHOTO MOJS HA MPOBOIHHK C
TOKOM U JABWXKYIIYIOCA 3apshkeHHYI0 yacTuny. Cuna Amnepa u cuna Jlopenya. IaeKTpoAaBUrareib. SIBIeHNUE JIEKTPOMArHUTHON MHAYKIUSA. OTBITHI
®dapapes.

OnekTpoMarHuTHele KoJeOaHus. Konebamenvuwiti konmyp. Onexkmpoeenepamop. Ilepemennvii mok. Tpancpopmamop. llepenaga
QIIEKTPUYECKOW HHEPrMM Ha pacCTOSHMUE. OJEKTPOMAarHUTHBIE BOJIHBI W MX CBOWCTBA. [lpunyunel paduocesizu u menesudenus. Brusnue
INEKMPOMASHUMHBIX U3LYYEHUL HA HCUBbIE OPLAHUZMDL.

Csetr — anexkTpomariuTHas BosHa. CkopocTh cBeTa. McTouHMKM cBeTa. 3aKOH NPSIMOJIMHEWHOIO paclpoCTpaHEHHE CBETA. 3aKOH OTPa)KeHUs
cBeta. [Imockoe 3epkaio. 3akoH npenomiieHus ceeta. JIunzpl. okycHOE paccTosTHUE M ONTUYECKas cuiia JIMH3bL. M300paxeHue npeaMera B 3epKaje U
auH3e. Onmuyeckue npubopul. I'na3 xak ontudeckas cucrema. Jlucnepeus csera. Mumepghepenyus u ougpaxyus ceema.

KBanToBbIe siB/ICHUS

Crpoenne atoMoB. IInanerapHas Moznens atroMa. KBaHTOBBIN XapaKTep MOIVIOIIEHUS U UCITyCKAaHHs CBETa aTOMaMU. JInHeHYyaTble CIIEKTPBI.

OmnerTel Pesepdopra.

CocrtaB atomHoro siapa. [IpoToH, HEUTPOH M AMEKTPOH. 3aKOH DWHIITEHHA O MPOMOPIUOHANIBHOCTH MacChl U 3HEpPruu. [egexm macc u
9Hepeus cea3u amomHublx si0ep. PagroaktuBHocTh. [lepuon nonypacnana. Anbda-uznyduenue. bema-uznyuenue. ['aMma-usnydenue. SepHelie peakiuu.
Uctounuku sneprun ConHua u 3Be3. SnepHas sHepreTuka. Jxonocuueckue npodiemvl pabomvl amomHux dnekmpocmanyui. Jlosumerpus. Bauanue
PAOUOAKMUBHBIX UZTYYEHUL HA JHCUBbLE OPLAHUIMBL.

Crtpoenue u 3BoIonMs BeesieHHoi



['eonienTprUyecKas u reIroeHTpUYECcKas CUCTeMbl Mupa. dusndeckas mpupoaa HedecHbx Ten CoHedHol cucteMsl. [IporcxoxaeHue

Conneunoii cuctembl. duznueckas npuponaa Connua u 38e31. Ctpoenue Beenennoit. DBomonus Beenennoit. ['unoresa bonbioro B3psiBa.

IIpuMepHbIe TeMbI J1a00PATOPHBIX U NPAKTHYECKUX PadoT
JlaboparopHblie pabOThI (HE3aBUCUMO OT TEMaTHUECKON MPUHAICKHOCTH) IEISTCS CIETYIOIINE TUIIBI:

1. TIpoBeneHue npsMbIX U3MepeHUil prU3nUECKUX BEINYUH
2. Pacder o moxy4eHHBIM pe3ylibTaTaM MPSMBIX H3MEPEHHUI 3aBUCHMOTO OT HUX MapameTpa (KOCBEHHbBIE U3MEPEHHUS).

3. HaOxronenue siBIE€HHI U IIOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE) 110 OOHAPYXEHUIO (DaKTOPOB, BIMSIOIINX HA MPOTEKaHUE JTaHHBIX

SIBIICHUH.
4. HccnenoBaHue 3aBUCUMOCTH OJTHOM (DU3MUECKOM BEIMYMHBI OT APYroil ¢ Mpe/ICTaBICHUEM Pe3yIbTaTOB B BHUJIE TpaduKa WiId TaOIUIIbI.
5. [IpoBepka 3aaHHBIX MPEANON0KEHUH (MPsMbIe H3MEpPEHUsT (PU3NUECKUX BETUYHH U CPABHEHUE 3a/IaHHBIX COOTHOIIEHUN MEXIY HUMH).
6. 3HAKOMCTBO C TEXHUYECKHUMH YCTPONCTBAMH U MX KOHCTPYHPOBAHHE.

JIrobas pabouast mporpamMma J0HKHA MPelycCMaTPUBATh BBITIOJIHEHHE TAOOPATOPHBIX pabOT BCEX YKa3aHHBIX THUIIOB. BEIOOp TeMaTHKH U yucia
paboT Ka)x10ro TUMAa 3aBUCUT OT ocoOeHHOocTel pabouelt mporpammel 1 YMK.
IIpoBenenue npsAMBbIX U3MepeHU (PU3NIECKUX BeJTUYHH

1. V3mepenne pazmMepoB Tel.
2. V3mepeHue pa3MepoB MaJlbIX Tell.
3. M3mepenwne macch Tena.

4. U3mepenue oobema Tena.



5. U3mepenue cuisbl.

6. M3Mmepenne BpeMeHH MpoIiiecca, Mepuoia KoJIeOaHmii.

7. U3mepenue temieparypsbl.

8. M3mepenue naBieHus BO3IyXa B OaNIOHE MO/ MTOPITHEM.

9. I/I3MepeHI/IC CHJIbI TOKA U €T0 PETYJIMPOBAHUC.

10.  H3mepeHue HanpsHKCHUS.

11.  W3mepeHue yrioB naJeHus U MNpPeIoOMICHHUS.
12. M3mepenue GOKYCHOTO paCCTOSHUS JTMH3BI.
13.  M3mepeHue paguoakTUBHOIO (OHA.

Pacuer no MOJIYYCHHBIM pe3yJibTaTaM IPAMbBIX H3Mepel—ll/ll7[ 3aBUCUMOTI'0 OT HUX IIapaMeTpa (KOCBeHHLIe H3Mepel—[l/lﬂ)

1. VI3mepeHue IIIOTHOCTHU BEIIECTBA TBEPJOTO Tea.

2. Ompenenenne KOdpGUIHMEHTA TPEHUS CKOITBKEHHUSL.

3. Ompenenenune KeCTKOCTH MPYKUHBL.

4. OmnpeneneHue BHITATKUBAIONIEH CHJIBI, ICHCTBYIOIIEH Ha MOTPYKEHHOE B JKUJIKOCTH TEJIO.
5. Ompenenenne MOMEHTA CHUJIBL.

6. I/ISMCPCHI/IC CKOPOCTHU PaAaBHOMCPHOI'O ABHUIKCHUA.



7. 3mepenue cpeHeit CKOPOCTH JIBHIKECHHUSL.
8. M3mMepeHne yCKOpeHUs: paBHOYCKOPEHHOTO JIBUKCHHUSI.

9. Onpenenenue pabOTH U MOIIIHOCTH.

10.  Ompenenenue 4yacToOTHI KOJIeOaHMIA Tpy3a Ha MPYKUHE U HUTH.

11.  OmpeneneHue OTHOCUTENBHOM BIaXKHOCTH.

12.  Ompenenenue KOJIMYECTBA TEMIOTHI.

13.  Ompenenenue ynenbHOHN TEIIOEMKOCTH.

14.  M3mepenue pabOTHI M1 MOITHOCTH JIEKTPUIECKOTO TOKA.

15.  M3mepeHue CONPOTHBIICHHUS.

16.  Ompenenenue ONTUYECKON CHUIIBI JIMH3BI.

17.  HccnemoBaHue 3aBUCUMOCTH BBITATKABAIOUICH CHITBI OT 00beMa MOTPY>KEHHON YaCTH OT IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCHMOCTH OT

IIJIOTHOCTHU U MACChI TCJA.

18. I/ICCJ’IC}IOBaHI/Ie 3aBUCUMOCTH CHUJIbI TPECHHA OT XapaKTEPa MOBCPXHOCTH, €€ HE3AaBUCUMOCTH OT IIJIOIIAaH.

Hao0.ro1eHne siBJIeHUI U IOCTAHOBKA ONBITOB (HA KA4eCTBEHHOM YPOBHE) 110 00HAPYKeHHI0 (PAKTOPOB, BIUSIONINX HA NPOTEKAHNE
JAHHBIX ABJEHUI

1. Ha6J'IIOIleHI/IC 3aBUCUMOCTHU ICPUOJda KoJIeOaHM T'py3a Ha HUTU OT JJIMHBI U HE3aBUCUMOCTH OT MACCHI.



10.

11.

12.

13.

14.

15.

16.

. HaGmroienune 3aBUCUMOCTH MepHoia KoJieOaHuil rpy3a Ha MPYKUHE OT MAacChl U )KECTKOCTH.
. HabmroieHue 3aBUCMMOCTH aBJIEHUS Ta3a OT 00beMa U TEMIIEPATYPHI.

. Habmronenue 3aBUCMMOCTH TEMIIEPATYphl OCTHIBAIOLIEH BOBI OT BPEMEHHU.

. UccnenoBanue sBIEHUS B3aUMOICHCTBUS KaTYILIKK C TOKOM M MarHuTa.

. HUccnenoBanue siBIeHUs 3JI€KTPOMAarHUTHOM MHYKIIHU.

. HaGmrozieHue siBJIeHUs OTPAXKEHUS U NIPEIOMIICHUS CBETA.

. HaGnronenue siBneHus qucnepcu.

. O6Hapy7KGHI/I€ 3aBHUCHMOCTHU COIIPOTHUBJICHUS MPOBOAHHKA OT €TI0 IMapaMCTPOB U BEIICCTBA.

HccnenoBanue 3aBUCUMOCTH Beca Tela B )KUAKOCTH OT 00beMa MOrpy>KEHHON 4acTH.

HccnenoBanue 3aBUCUMOCTH OIHOM (PM3NYECKOM BETMUMHBI OT APYToi ¢ MpeACTaBICHUEM pe3yabTaToOB B BUJE rpaduKa UM TaOIHIIbI.
HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTY IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUH 0€3 HaualbHOW CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U MYTH IIPU PABHOYCKOPEHHOM JIBUYKEHHH.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CUJIbI JABJICHUS.

HccnegoBaHue 3aBUCUMOCTH ILC(I)OpMaI_II/II/I MPYXUHBI OT CUJIBI.



17.  HccnemoBaHue 3aBUCUMOCTH TIepro/Ia KoineOaHuil rpy3a Ha HUTU OT JJIUHBI.

18.  HMccnenoBanue 3aBUCUMOCTH TIeproO/a KoIeOaHU rpy3a Ha IPYKUHE OT KECTKOCTH U MACCHI.
19.  HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA Y€pe3 MPOBOJHHUK OT HAIIPSKCHHUS.

20.  HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT HANPSKEHHS.

21.  HccaenoBaHue 3aBUCHUMOCTH YIJia MPEIOMIICHHS OT YIJIa MaJIeHHUS.

IIpoBepka 3aJaHHBIX NPeINO0I0:KeHHH (MpsiMble N3MepeHUus GU3NYECKUX BeJIUYMH U CPABHEHNeE 32ITaHHBIX COOTHOIIEHUH MeXKTY
Humu). [IpoBepka runores

1. TIpoBepka rumoTe3sl O JINHEHHON 3aBHCUMOCTH JUTHHBI CTOJIOWKA )KUKOCTH B TPYOKE OT TeMIIepaTyphl.
2. IIpoBepka runoTe3bl 0 NPSIMOM MPONOPIMOHATILHOCTH CKOPOCTH IPU PaBHOYCKOPEHHOM JBMKEHUH NMPONUICHHOMY MYTH.

3. HpOBepKa TUIIOTE3LI: ITPU IMMOCICAOBATCIIBHO BKIIFOYCHHBIX JIAMITIOYKHU U ITPOBOJHUKA UJIWU ABYX ITPOBOJHUKOB HAIPSKCHUA CKIIAAbIBATH

HeJNb3s (MOXKHO).
4. TlpoBepka nmpaBuiia CI0KEHHs TOKOB Ha JABYX MapajlIelbHO BKIIOUYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOICTBAMM M X KOHCTPYHPOBaHHe

5. KoHcTpyrnpoBaHne HaKJIOHHOW TUIOCKOCTH ¢ 3aaHHbIM 3HadeHueM KIT/I.
6. KonctpynpoBaHue apeoMeTpa U UCIIBITAHUE €T0 PabOTHI.
7. COopKa dIIeKTPUIECKOM e U U3MEPEHHE CUJIbl TOKA B €€ PA3TUYHBIX YUaCTKaX.

8. C60p1<a QJICKTpOMArHvuTa U UCIbITAHHUEC €TO JIeHCTBUA.



9. M3y4eHue 3JeKTPUIECKOTO IBUTATEINS IOCTOSHHOTO TOKA (Ha MOJEIIH).
10.  KouctpyupoBaHHE 3JIEKTPOABUTATEIIS.

11.  KoHcTpynpoBaHuE MOJEINHN TEIECKONA.

12. KoHcTpynpoBaHnue MOIENH JIOIKH € 3aJaHHOM TPY30IT0IbEMHOCTHIO.
13. OreHKa CBOETO 3PEHHS U MOJI00p OYKOB.
14. KoHcTpyupoBaHue nmpocreiiinero reeeparopa.

15.  H3ydeHue CBOMCTB M300pakeHUS B JIMH3AX.



7 Kjaacce

KoaudecTBoO
a0oT
N pad6o
w/n HaumenoBanue pasieioB YacoB | JIaDOPATOPHBIX KOHTPOJIbHBIX
1 Ouznka 1 GU3NIECKUE METOIbI U3YICHUS 4 1
PUPOJIBI
5 [TepBOoHaYaIIbHEIE CBEJICHUS O CTPOSHUH 6 1
BEIIECTBA
3 BzaumopelictBue Ten 22 5 2
4 JlaBneHue TBEpbIX TEII, )KUJIKOCTEH U Ta30B 20 2 2
5 Pabota, momHoOCTh, dHEpPTUs 12 2 1
6 HroroBoe moBTOpeHHE 4 - 1
Bcezo 68 11 6
8 KJIACC
KoanuecTBO
pador
Ne n/m HaumenoBanue pa3ienos 4acos Ja0OpaTOPHBIX | KOHTPOJIBHBIX
1 TemnoBble SBICHUS 26 4 3
2 DIEKTPUUECKHE SBICHUS 27 5 4
3 ONEKTPOMAarHUTHBIE SBJICHUS 7 2 1
4 CBeTOBBIE SBIICHHS 8 1 1
5] Wtorosoe noBropeHue 1 - 1
Bcezo 68 12 10




9 KUIACC

KosmuectBo
padort
Ne i/ HaumenoBanue pa3iesioB 4acoB Ja0OPaTOPHBIX | KOHTPOJBbHBIX
3aKOHEI B3aMOJEHCTBUSA U IBUKE-
1 35 2 2
HUS Tell
Mexanuueckue KonebaHus U BOJI-
2 18 1 1
HBI. 3BYK
3 OJNEeKTPOMArHUTHOE I0JIe 15 1 1
4 KBaHTOBBIC SIBICHUS 20 1 1
Crpoenwe u sBosoNuUs BeenenHoit 9 - -
5 HroroBoe noBTopeHue 5 - 1
Bcezo 102 5 6
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