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KosmdecTBo yacoB 1o yueOHOMY IutaHy 684 B roja 24 B Hexpento (7-8 kimacchl);

102 g B rox 3 u B Hememo (9 kacce)

CocraBiniena B cootBeTcTBuU ¢ [Iporpammoii kypca @usuka. 7—9 kiaccel : pabouas mporpamMma
k quHun YMK A. B. Ileperiukuna, E. M. I'yTHuk : yueObHO-MeTonundeckoe mocobue / H. B.
®unonosud, E. M. I'ythuk. — M. : [Ipoda, 2017.

YueOHUKH:

1. 7xnacc. «®uszuka» YueOHUK it 001eo0pa3oBaTenbHbIX yupexaeHui. /A.B.Ileppimkun. —
2-e u311. — M. : Jlpoca Beprukans 2017

2. 8xnacc. «Dusukay YueOHUK A 001ieo0pa3zoBaTenbHbIX yupexaeHui. /A.B.Ileppimkun. —
2-e m31. — M. : JIpoda Beprukams 2018

3. 9xuacc. «®Dusuka» Y4eOHUK s 00meoOpazoBaTenbHbIX  yupexaeHuid. /A.B.Ilepsmkun

Y. .M.I'yrauk. — 2-e u3a. — M. : lpoda Beprukans 2019
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H.]IaHI/IQ!eMI)Ie pE3VIAbTAaTbl OCBOCHMWSI !‘leﬁHOFO Inpeamera.

JIMYHOCTHBIMHU pe3yJIbTATAMHU OCBOECHHS MPOTPAMMBI SABJISIIOTCS

- ¢dopMHpOBaHNE KaueCTB MBIIICHUS, HEOOXOMUMBIX JIJIS aJalTaIllii B COBPEMEHHOM WHTEJUICKTYaTbHOM OOIECTRE;

- (opmupoBaHue MO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYATBHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs;

- HMHTEpeC K pa3jMyHbIM BHJIaM YICOHOH eATEIHbHOCTH, BKITFOYAs AJIEMEHTHI TPEAMETHO-HCCIIET0BATEIbCKON ACSITEILHOCTH;

- MOTHBAIUS 00pa30BaTEIBLHON MEATETLHOCTH MMKOJILHUKOB Ha OCHOBE JJMYHOCTHO OPUEHTHPOBAHHOTO MTOIX0/14;

- yOeXJeHHOCTh B BO3MOKHOCTH TO3HAHUS MPHUPObI, B HEOOXOAMMOCTHA Pa3yMHOTO HMCIOJb30BaHUS JTOCTUKEHUN HAYKU U
TEXHOJIOTUIA JJIs JajJbHEUIIEro pa3BUTHS YEJIOBEUECKOro OOIEeCTBa, YBaXKEHHWE K TBOPIAM HAayKM M TEXHUKH, OTHOIICHHE K
buU3HMKe KaK JIEMEHTY O0IIEeYeIOBEYECKON KYIbTYPHI;

- CaMOCTOATEIHLHOCTH B MPUOOPETEHNN HOBBIX 3HAHUH U MMPAKTUYECKUX YMCHUIA;

TOTOBHOCTH K BBIOOPY KHU3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU UHTEPECAMU U BO3MOKHOCTSMH;

- ¢dopMHpOBaHUE IIEHHOCTHBIX OTHOIIECHUHN APYT K APYTY, YUUTEIIO, aBTOpAM OTKPBITHI M U300peTeHUM, pe3yabTraTaM
00yueHus;

- BOCHHUTaHHUE KA4YECTB JIMYHOCTH, 00CCIICUNBAIOIINX COIUATBHYI0 MOOUIBHOCTH, CIIOCOOHOCTh TIPUHUMATh CAMOCTOSITEIIHHBIC
pericHus;

- OpHEHTaIlMs Ha TOHMMAaHHE MPEe/JI0KEHUN U OLICHOK YUYHUTeNIel U OJTHOKIIACCHUKOB; MIOHUMaHKE IPUYUH ycrexa B yueoe.
MeTtanpeaMeTHbIMU pe3yJbTaTaMM U3YUYeHUs1 Kypca siBjisieTcs GopMupoBaHHe YHUBEPCAJILHBIX Y4eOHbIX JIeiicTBU

YY).

PeryasituBubie YY/I:

Yuenux nayuumcsa:

* CAaMOCTOSITEILHO OOHAPYKUBATh U (DOPMYJIMPOBAThH YUeOHYIO MTPoOIeMy, onpeAesITh 1eib Y /1;

* IPUHUMATDH YUECOHYIO 33J1auy W CJICI0BATh MHCTPYKIIUU YUUTEIIS;

* IJIJAHUPOBATh CBOM JICHCTBHUS B COOTBETCTBUU C YICOHBIMHU 33/1a4aMU U MHCTPYKIIHCH YIUTEIIS,

* BBITIOJIHATH JICUCTBUS B YCTHOU (popMme;

* YYUTBIBATh BBIICJICHHBIC YIUTEIIEM OPHUCHTHUPHI JACHCTBUSA B yueOHOM MaTepHale;

* B COTPYIHUYECTBE C yYHUTEJIEM HaXOIUTh HECKOJIbKO BApHWAHTOB pEIICHUS YUeOHOW 3aJadu, MPEJCTaBICHHOW Ha HaTJISIHO-
00pa3HOM ypOBHE;



* BHOCUTb HEOOXOAMMbIE KOPPEKTUBHI B ICUCTBUS HA OCHOBE MPUHSTHIX PABUIL;

* IPUHUMAThH YCTAHOBJICHHBIC MPABUJIA B TNIAHUPOBAHUH U KOHTPOJIE CIIOCO0a PeIIeHUS;

* OCYIIECTBIISATH TIONMIATOBBIM KOHTPOJb TOJI PYKOBOACTBOM VYYHTENIsS B JOCTYMHBIX BHAAX Y4eOHO-TIO3HABATEIBHON
NEeSATETbHOCTH;

* BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, 0CO3HABATH (M MHTEPIIPETHPOBATH B CIIydae HEOOXOAMMOCTH ) KOHCUHBIA pe3yibTarT,
BBIOMPATH CPEACTBA JIOCTUKEHUS 1EJIH U3 MPEUIOAKEHHBIX, a TAKKE UCKATh UX CAMOCTOSTEILHO;

* COCTABJISITH (MHIUBUYAIbHO WJIM B TPYIINE) TUIAH PEHICHUS MPOOJIeMbl (BBIMOIHEHUS IPOEKTA);

 paboTas Mo IUIaHy, CBEPSITh CBOU JCHCTBHUS C IIEJIbI0 U MPU HEOOXOJUMOCTH HCHIPABIATH OMIMOKH CAMOCTOSITEIBHO (B TOM
YHCJIe U KOPPEKTUPOBATH IUIaH);

* B IMAJIOTE C YIUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSATEIILHO BRIOPAHHBIC KPUTEPUHN OIICHKH.

[TosnaBareanbHbie YY /:

Yuenuk nayuumcea:

* IPOBOJIUTH HAOMIOJACHUE U AKCIIEPUMEHT TO0/I PYKOBOJACTBOM YUHTEIS; OCYIIESCTBIIATH MMOUCK HY)KHON WH(OPMAITUH, UCTIOIB3YS
MaTepuan yueOHUKa U CBEICHHUS, MOJTYUYEHHBIE OT B3POCIIbIX;

e N00BIBaTh HOBBIE 3HAHUA: W3BJIEKaThb WH(OOPMAIMIO, TPEACTABICHHYIO B pa3HbIX (opmax (Tekct, Tabnuia, cxema,
WJUTKOCTpaLUsS U JIp.);

* niepepabaThiBaTh MOJYYCHHYIO MH(POPMAIIMIO: aHAIU3UPOBATh, CPABHUBATH, TPYNIHUPOBATH, KIacCU(DUIIMPOBATH U 0000IIATh
(baKThl U SBJICHUS, OTPEACIISITh MPUYUHBI SIBICHHUMN, COOBITUN.

* UCIOJI30BaTh PUCYHOUHBIE U CHMBOJIMYECKNE BAPUAHTHI MATEMATHUECKON 3aITUCH;

* KOAUPOBATHh HH(POPMAITHIO B 3HAKOBO-CUMBOJIMUECKON (hOpME; MPECTaBIATh, HH(OPMAITHIO B BUJIE TEKCTA, TAOIHUIIBI, CXEMBI,

* Ha OCHOBE KOJMPOBAHMS CTPOUTH HECIIOKHBIC MOIENN (PU3UYECCKUX TMOHATHN, 3aJaYHBIX CUTYaIIHH;

* CTPOUTH HeOOJIbIIINE (PU3NUECKHE COOOIIEHHS B YCTHOM (hopme;

* MMPOBOJNUTH CpaBHEHUE (10 OJHOMY WJIM HECKOJIBKUM OCHOBAHMSIM, HAIJSITHOE M TI0 TIPEICTABJIICHUIO, CONIOCTABJICHHE U
IIPOTHUBOIIOCTABJICHHUE), TOHUMATh BBIBOIBI, CICIAHHBIEC HA OCHOBE CPaBHEHUS,

* IPOBOJIUTH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BHIBOJIBI;

* B COTPYJHHYECTBE C YUUTEIIEM IIPOBOIUTH KIaCCU(DUKAITUIO N3YIaeMbIX 00bEKTOB;

* CTPOUTH NIPOCTHIC HHIYKTUBHBIC U JICTYKTUBHBIC PACCYKICHUS;

* OCYILIECTBIIATH BEIOOP Hanbosee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

* JaBaTh OTPE/EICHUS TTOHITHIM



KommyHnukaTusubie YY/I:

Yuenuk nayuumca:
® CaMOCTOSITEJIbHO OPraHW30BBIBATh YueOHOE B3aMMOJCHCTBHUE B TpyIIe (OMpeaensaTh oOmue 1ed, TOroBapuBaThCs JIPYT C

JPYrOM H T. 11.);

® [IPUHUMATh aKTUBHOE y4acTHe B pabOTe MapaMu U TPYIIaMu, HCTIONb3Ys PEUeBble KOMMYHUKATUBHBIE CPECTBA,

® JIOMYCKaTh CYIICCTBOBAHHE PA3TMYHBIX TOUCK 3PCHHUS;

® CTPEMUTHCS K KOOPAMHALIMU PA3IUYHBIX MHEHMHA O MaTeMaTHUECKUX SIBIICHUSX B COTPYIHUYECTBE; JOIOBAPUBATHCH,
IPUXOJIUTH K OOIIEMY PELICHUIO;

MCIIOJIb30BaTh B OOIICHUN TIPAaBHIIa BEXKINBOCTH;

HCIIOJIb30BaTh MPOCTHIE pEYEBBIE CPEJICTBA TS IEpeaur CBOETO MHEHHUS;

KOHTPOJIMPOBATH CBOM JICUCTBUS B KOJJIEKTUBHOM paboTe;

MOHUMATH COJIEP>KaHNE BOTIPOCOB M BOCITPOM3BOUTH BOIIPOCHI,

CJIEUTH 3a IEHCTBUSIMU JIPYTUX YUaCTHUKOB B MPOIECCE KOJUIEKTUBHOM MO3HABATEILHOM €A TEIBHOCTH;

B IMCKYCCHUU YMETb BBIIBUHYTh ApIYMEHTBI U KOHTPAapTyMEHTHI;

YUUTHCS KPUTHYHO OTHOCUTHCSA K CBOEMY MHEHHIO, C JTOCTOMHCTBOM IMPHU3HABATh OLIMOOYHOCTH CBOETO MHEHUS U
KOPPEKTHUPOBATH €T0;

® [IOHMMAasl MO3ULMIO JPYroro, pa3inyaTh B €r0 peuu: MHEHHE (TOYKY 3pEHUS), T0KA3aTEIbCTBO (APIryMEHTHI), (PaKThl
(runotessl, aKCUOMBI, TEOPUN).

® OCYIIECTBIATH BBIOOP HamOoJiee 3(pheKTUBHBIX CITIOCOOOB pelieHus 3a7a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHI;

® 1aBaTh OINPEACTCHUS MOHATHUSIM.

OO0muMHU nNpeAMeTHLIMHU pe3yJabTaTaMu 00yueHusi pUu3uKe B OCHOBHOI 1IKOJI€ ABJISIIOTCS:

1.3HaHUS O TPUPOJEC BAKHEUINNX (PU3NUECKHUX SIBICHUNU OKPYXKAIOIIETO MHUpA M MOHUMAaHUE CMBICTA (DU3UYECKUX 3aKOHOB,
PACKPBIBAIOIINX CBS3b M3YUYCHHBIX SIBIICHWW; YMEHHS IOJb30BAThCS METOJAaMU HAYyYHOTO WCCIICIOBAHUS SIBICHUW TIPHUPOJIBI,
MPOBOJUTH HAOIO/ICHUS, TUTAHUPOBATh M BBIMONHATH SKCIEPUMEHTHI, 00padaThiBaTh pe3yJbTaThl W3MEPEHHM, MPEICTABISTH
pe3yNbTaThl M3MEPEHUN C MOMOIIBI0 TabmuIil, rpagukoB U Gopmys, OOHAPYXHBATh 3aBUCHUMOCTH MEXIY (HU3NIECKUMU
BEJIMYMHAMH, OOBSICHATH ITOJYUYCHHBIC pPE3yJbTaThl W JIeJIaTh BBIBOJIBI, OIICHUBATH T'PAHUIBI TOTPEITHOCTEH pe3yJbTaTOB
VU3MEpPEHUN;



2.yMEHUS MPUMEHATh TEOPETUUECKUE 3HaHUA 10 (PU3UKE Ha MIPaKTUKE, peraTh GU3nUecKue 3aja4i Ha MPUMEHEHHE MOTYYEHHBIX
3HAaHWK; 3.yMEHUS ¥ HABBIKM MIPUMEHSTh MOTyUYCHHBIC 3HAHUS JIsI OOBSICHEHUS IPUHITUIIOB JEHCTBUS BAXHEHIITNX TEXHUUECKHUX
YCTPOWCTB, PEIICHUS MPaKTUYECKUX 3a7ad MOBCEIHEBHOW XW3HM, oOecreueHuss Oe30MacHOCTH CBOSH JKM3HU, PAIMOHATIBLHOTO
IPUPOOIIOIH30BAHUS U OXPAHbI OKPYKAIOIIEH CPEeIbI;

4. bopMupoBaHrE YOSKICHHS B 3aKOHOMEPHOU CBSI3U U IMMO3HABAEMOCTH SIBIICHUW MPUPOJIBI, B OOBEKTUBHOCTA HAYYHOTO 3HAHUS,
B BBICOKOU IIEHHOCTH HAYKU B PA3BUTHUHU MaTEPUATILHON U TyXOBHOU KYJIbTYpPHI JIIOJIEH;

5.pa3BUTHE TEOPETUUYECKOTO MBINUJICHUS HAa OCHOBE (HOPMHUPOBAHMS YMEHUN yCTaHaBIMBATh (haKThl, pa3ivyaTh MPUYUHBI U
CJIEICTBUS, CTPOUTH MOJEINA U BBIJBUTATh THIOTE3bl, OTHICKUBATh U (DOPMYIHUPOBATH JOKA3aTEIbCTBA BBIJBUHYTHIX THIIOTE3,
BBIBOJUTH U3 DKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETUUECKUX MOJIENIeH (PU3NUECKUE 3aKOHBI;

6. KOMMYHHKAaTUBHbIC YMEHUS JIOKIAABIBATh O PE3yJbTaTaX CBOETO HUCCIEAOBaHUS, Y4aCTBOBATh B JIUCKYCCHH, KPAaTKO U TOYHO
OTBEYaTh Ha BOIIPOCHI, UCTIOJIL30BaTh CIPABOYHYIO JINTEPATYPY U JIPYyTUe UCTOUHUKU HH(POPMALIUH.

IIpeameTHble pe3yabTaThl H3yUeHus: pusuku 7-9 kiacc:

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYUTHCS

coOJro1aTh paBuiia 0€30MaCHOCTH M OXPaHbI TPyAa MU padoTe ¢ yUeOHBIM U TA0OPATOPHBIM 000PYI0BaHUEM;

MOHUMATh CMbBICT OCHOBHBIX (PM3MUYECKHX TEPMHUHOB: (hU3MUECKOE TeJ0, (U3NUEcKoe siBJIeHuE, pusndeckas BeIUINHA, AMHUIIBI
WU3MEPCHHSI,

pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIINTh MPHU MOMOIIHM (DU3UISCKUX METOJOB; aHAIM3UPOBATH OTIEIHHBIC ATaIlbI
MIPOBEICHUSI HCCIICIOBAaHUH M HHTEPIIPETUPOBATH PE3YIbTaThl HAOMIOACHUH U OIBITOB;

CTaBUTD OMBITHI IO MCCIICIOBAHUIO (PU3NUECKHUX SBIICHUN MU (U3MYECKUX CBOMCTB TeJl 0€3 MCIOIb30BAHMS MPSIMBIX U3MEPEHUI;
pu 3TOM (POopMyIUPOBaAThH MPoOIEMy/3a1auy y4eOHOT0 IKCIIEPUMEHTa; COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS;
MIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI.

MOHUMATh POJIb SKCIIEPUMEHTA B MOJTYyYEHUN HAyYHON MH(GOPMAIIHH;

MPOBOJUTH TpSMbIC H3MEpeHUs (U3MYCCKUX BEIUYHMH: BpeMs, pAacCTOSHHE, Macca Teja, o0beM, Ccuja, TeMIlepaTypa,
atMoc(hepHOoe NaBlieHUE, BIAKHOCTh BO3[yXa, HAMpPsDKEHUE, CUjla TOKa, PaaUAIlMOHHBIN (OH (C MCMOIB30BaHUEM JIO3UMETPA);
Opy 3TOM BBIOWPATh ONTHUMAIBHBIA CIIOCOO W3MEPEHHMS] W HCIOJIb30BaTh IMPOCTEUINIME METOAbl OIICHKH MOTPEUTHOCTEH
U3MEpPECHUM.

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3WYECKUX BEJIMYMH C HCIOJIB30BAHMEM TMPSMBIX HW3MEPEHHM: TPH ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (PUKCHPOBATH PE3yJbTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKHX BEJIWYWMH B BUIE TaOIUIl U
rpaduKoB, IeaTh BEIBOIBI IO pe3yjIbTaTaM UCCIICI0OBaHNUS,



IPOBOJUTh KOCBEHHBIE H3MEpEeHUs (M3MYECKUX BEJIWYWH: TPU BBIMOJHEHUM HW3MEPEHHM COOMpAaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CIEAYs MPEIOKEHHON MHCTPYKIIMH, BEIYUCIATh 3HAUCHUE BEJIMYMHBI M aHAJIH3UPOBATH MOJYYEHHBIEC PE3YIbTAThI C
Y4E€TOM 3aJJaHHOW TOYHOCTH U3MEPECHUM;

aHAJIM3UPOBATh CUTYAllMU MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTb B HUX MPOSBICHHE H3YYECHHBIX (U3NUECKUX
SIBJICHUHN WJIM 3aKOHOMEPHOCTEW 1 PUMEHSATh UMEIOITNECs 3HAHUS ISl UX OOBSICHEHNUS;

NOHUMATh TPUHIUIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, YCIOBHS UX O€30MaCHOTO HCIOJIb30BAaHUS B
TMOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh TPHU BBITIOJHEHUHM Y4YEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy O (U3MYECKUX SIBICHUSAX, CIPABOYHbIC
MaTepHaibl, pecypcbl MaTepHeT

BbIyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

OCO3HAaBaTh IIEHHOCTh HAYYHBIX MUCCIIETOBAHUM, pOJIb PU3UKK B PACHIMPEHUH MPEACTABICHUN 00 OKPYXKAIOIIeM MHUPE U €€ BKJIa
B yIyUIICHHE KaueCTBa )KU3HHU;

UCTIONIb30BaTh MPUEMBI TOCTPOCHUS (QU3UYECKUX MOJENEH, MoucKa U (HOPMYIUPOBKU J10KA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 H
TEOPETUYECKHUX BHIBOJIOB HA OCHOBE IMIIHPUUYECKU YCTAHOBICHHBIX (aKTOB;

CpaBHHBATh TOYHOCTh W3MEpPEHUS (M3MUECKUX BEIMYMH MO BEIWYMHE MX OTHOCHUTENBHON MOTPEIIHOCTH TMPHU MPOBEICHUH
IPSAMBIX U3MEPEHU;

CaMOCTOSITENIbHO TPOBOJUTH KOCBEHHBIE M3MEPEHHUS W HMCCIEAOBAHUA (DU3MUECKUX BEIMYUH C HCIOJIB30BAHUEM PA3IUYHBIX
Croco0OB M3MepeHHsl PU3MUECKUX BEJIMYMH, BHIOMPATH CPEJCTBA U3MEPEHHS C y4eTOM HEOOXOAMMOW TOYHOCTH U3MEPEHUH,
00OCHOBBIBAaTh BBIOOp cIlocO0a HW3MEpEeHUs, aJeKBATHOTO IOCTABIEHHOW 3ajade, MPOBOJUTH OIEHKY JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB;

BOCIIPUHUMATh HMHGOpMaIMIO (U3HUECKOTO COJCpKaHUS B HAYYHO-TIOMYJSPHOM JUTEpaType M CPEACTBAX MacCOBOM
uH(hOpMaIuU, KPUTUYECKH OIICHUBATH IMOJYyYEHHYI0 HHGOPMAIMIO, aHAIU3HUPYS €€ COJepKaHHe W JIaHHbIe 00 HCTOYHHKE
uHdopmaIuy;

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHMS O (PM3MYECKHX SBICHHUSAX HA OCHOBE HECKOJIBKUX HMCTOYHHUKOB
uHGOpPMAIINH, COMTPOBOXKIATH BRICTYIICHHE TIPE3CHTALIMEH, YIUTHIBas OCOOCHHOCTH ayAUTOPHH CBEPCTHHUKOB.

Conep:xanue y4e0HOro nmpeamMera
Mexanudeckue siBJI€eHUS
BbInnyCKHUK HAYYHTCSH:



pacrno3HaBaTh MEXaHUYECKUE SBJICHHS M OOBACHATH HAa OCHOBE HMEIOIIMUXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCIIOBUS
MIPOTEKAHUS 3TUX SIBJICHUW: PABHOMEPHOE M HEPABHOMEPHOE JIBMKEHHUE, PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJMHENHOE
JIBH>KCHUE, OTHOCUTEIIBHOCTh MEXAaHUYECKOTO JIBMKEHHUS, CBOOOJAHOE MajJCHUE TEj, PABHOMEPHOE JIBIXKEHUE MO OKPY>KHOCTH,
VHEPLUS, B3aUMOJCHUCTBUE TEJ, PEAKTUBHOE IBWXKEHUE, MEpefaya JaBJICHUS TBEPABIMU TEJaMH, XUJIKOCTAMH W Ta3aMy,
aTMOC(epHOEe JaBJCHUE, TUIABAHUE TEJI, PABHOBECUE TBEPJABIX TEJI, UMCIOIMNUX 3aKPEIUICHHYIO OCh BpaIIeHHs, KOJeOaTeIbHOe
JBH>KCHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

ONUCHIBaTh M3YYEHHBIC CBOMCTBA TEJ M MEXAHUUYECKHUE SIBJICHUSA, MCIOJIb3ys (PU3MUECKHE BEIUYUHBI: IMyTh, MEpPEMEIICHUE,
CKOpOCTb, YCKOpEHHUE, Mepuoja oOpalieHusi, Macca Tesa, MIOTHOCTh BEIECTBa, Cuia (Cujla TSDKECTH, CHIIa YNPYroCTH, CUja
TpEeHUs1), JaBJICHUE, UMITYJIbC Tela, KMHETUYECKas SHEprus, MOTCHIIMAIbHAS SHEPrusi, MeXxaHWdeckas padoTa, MEeXaHUYecKas
motHocTh, KIIJ| mpu coBepiieHun paboThl C MCIOJIB30BAaHUEM MPOCTOTO MEXaHW3Ma, CUjia TPEHUs, aMIUIUTYAa, TEPUOJ U
4yacToTa KoJieOaHUH, JUTMHA BOJHBI M CKOPOCTh €€ PaclpOCTPAHEHUS; PU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIUYUH, UX 0003HAUEHUS U €AUHUIIBI U3MEPEHUs, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO
BEJIMYMHY C APYTUMU BEIMUUHAMU, BEIYUCIISATH 3HaUCHUE (PU3UUECKON BEJIMUUHBIL;

aHaJM3UPOBATh CBOMCTBA TEJ, MEXAHWYECKHUE SIBJICHUS U TMPOIECCHI, MCHOJb3Yys (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHUS
SHEPIruH, 3aKOH BCEMHUPHOrO TATOTEHMS, MPUHIUI CYNEpPHO3UIUU CHJl (HaxoxKJeHue paBHoAeHcTByromen cuibl), [, 11 u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHMs HUMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; Tmpud 3TOM pa3iauvaTh
CJIOBECHYIO (DPOPMYIIMPOBKY 3aKOHA;

pazMyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX PU3HMUECKUX MOJENICH: MaTepuaabHas TOUKa, UHEpIMAJIbHASI CUCTEMa OTCUETa;
pemath 3a1ayd, UCMOJb3ys (U3NUEeCKUEe 3aKOHbI (3aKOH COXPAHEHMS] SHEPrUHU, 3aKOH BCEMHPHOTO TSATOTCHUS, MPUHIIUIT
cynepnosunuu cui, I, IT u 111 3akonsl HetoToHa, 3aK0H coXpaHeHUs! UMITYJIbCa, 3aKoH ['yka, 3akoH [lackains, 3akoH Apxumena) u
dbopmyIbl, cBA3bIBatONME (U3UYECKUE BEIUMYHMHBI (TIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, TUIOTHOCTh BEIIECTBAa, CUJIA,
JABJICHUE, UMITYJIbC TeJIa, KHHETUYECKasi YHEPTus, MOTEHIIMAIbHAs SHEPIHsl, MeXaHndeckass paboTa, MEXaHUYECKasi MOIIHOCTD,
KIIJI mpocToro Mexanu3ma, cujia TPEHHS CKOJIbXEHUs, KOA(DPUIIMEHT TpEeHUs, aMIUIUTY 1a, TIEPUO M 4YacToTa KoJieOaHUH, AJIMHA
BOJIHBI U CKOPOCTh €€ PacIpoCTpaHECHHs): Ha OCHOBE aHaliM3a YCJIOBHUS 3aJlaud 3alKChIBATh KPATKOE YCJIOBHUE, BBIJICIATH
dbuznyecKkre BEIUYUHBI, 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJISI €€ PEelIeHUs], MPOBOIUTh PacyeThl U OIEHUBATh PEATbHOCTh
MOJIY4YE€HHOT0 3HaYeHUsI (PU3NIECKON BEIIMUMHBI.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

WCIIOJIb30BaTh 3HAHUSI O MEXAHWYECKUX SIBJICHUSX B MOBCEAHEBHOW >KU3HU /I oOecrieueHus 0€30MacHOCTH MPU OOpallieHuu ¢
NpuOOpaMu M TEXHUYECKUMH YCTPONCTBAMHU, JJII COXPAHEHHUS 3J0POBbSI U COOIOJICHUS] HOPM SKOJOTHMYECKOTO TOBEICHUS B



OKpY>Karollel cpesie; NPUBOAUTHh MPUMEPHI MPAKTUUYECKOIO HUCIIOJIb30BAHUSA (PU3NYECKUX 3HAHMM O MEXaHMYECKHUX SBIICHUSX U
bu3nyeCKuX 3aKOHAx; MPUMEPHI HCIOJb30BAHUA BO30OHOBISIEMBIX HCTOYHUKOB OSHEPTUU; DKOJOTUYECKUX TMOCIEACTBUN
VCCIIEOBAHUSI KOCMHYECKOTO ITPOCTPAHCTB;

pa3ianyaTh TPAHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIINI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXpPAaHEHUsI MEXAaHUYECKON SHEpPruH, 3aKOH COXPAaHEHUS HUMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHWS) M OTPAaHUYEHHOCTH
UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u nip.);

HaXOJUTh aJCKBATHYIO MPEJIOKEHHON 3a/1aue (PU3NUECKYI0 MOJEIb, pa3pelarb npodieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHHUM
110 MEXaHUKE C UCIIOJIb30BAHUEM MAaTEMATUYECKOI0 anmapara, Tak U IIPYU IIOMOIIU METOJ0B OLICHKH.

TenJioBbie ABJICHUA

BbIyCKHMK HAY4YHTCH:

pacno3HaBaTh TEIUIOBBIE SIBJICHUSA U OOBSCHATH Ha 0a3€ UMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IPOTEKAHUS 3TUX
apieHnid: auddy3us, U3MEeHeHue oO0beMa Tel NpU HarpeBaHuW (OXJIAXACHUH), OoJbIIas CXKMMAaeMOCTb Ta30B, Majas
CKUMAEMOCTh >KMJKOCTEM M TBEPHABIX TEJ; TEIJIOBOE PAaBHOBECHE, MCIAPEHHE, KOHJEHCAlUWs, IJIABJIEHUE, KpPUCTaLIA3alus,
KHUIIEHHE, BJIIAXKHOCTh BO3/yXa, Pa3jIMYHbIE CIOCOOBI TeIionepeaayn (TEermIonpoOBOAHOCTb, KOHBEKIMS, U3TyYEHHE), arperaTHbIe
COCTOSIHMSI BEIIECTBA, MMOTJIONIEHUE YHEPTUU MPU UCTIAPEHUH KUJIKOCTH U BBIJCIICHUE €€ MPU KOHAEHCAIlUU Mapa, 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JIaBJICHUS;

ONUCHIBATh H3YYCHHBIC CBOWCTBA TEJ M TEIUIOBbIE SIBJICHUS, HCIHOJB3YS (PU3NYECKUE BEJIIMYMHBI: KOJUYECTBO TEIUIOTHI,
BHYTPEHHSSI DHEPIUs, TEMIIEpaTypa, yAeJbHas TEIUIOEMKOCTb BEIECTBA, YZAEJIbHAs TEIUIOTA IUIABJICHUWS, yJAEJbHAs TEIUIoTa
napooOpa3oBaHUsl, yJeibHasl TEIUIOTa CrOpaHMsl TOIUIMBA, KOA((UIMEHT MOJIE3HOrO AEWUCTBUS TEIUIOBOTO ABUTATENs; IMpPU
ONMCAaHUU MPaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIOJb3YEMBIX BEIUYMH, UX OOO3HAUEHUS U EJUHUIIBI HM3MEpEeHHUS,
HaxXoAUTh (HOPMYJIbI, CBSA3BIBAIOIIME JAaHHYI (U3NYECKYI0 BEIUYMHY C JAPYTMMHU BEJIMYMHAMH, BBIYUCIATH 3HAYCHHUE
(U3NISCKON BEITMYHMHBI,

aHAJIM3UPOBATh CBOIMCTBA TEJ, TEIIOBBIE SIBJICHUS U MPOLECCHI, UCTIOIb3YSl OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO
YUEHHSI O CTPOCHUHU BEILIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

pasiMyaTh OCHOBHbBIE IPU3HAKHU U3YyUYEHHBIX (PU3NYECKUX MOJIENIEH CTPOEHHUS ra30B, KUAKOCTEN U TBEPbIX TE,

IPUBOUTH IPUMEPHI TPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN O TETUIOBBIX SBJICHUSX;

peliaTth 3a/1a4M, UCIOIb3Ys 3aKOH COXPaHEHUS! SHEPTUHU B TEIIOBBIX Mpoleccax U GopMyJibl, CBSI3bIBAIOLINE (GUZUUECKUE
BEJIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, YAEJIbHAsl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTAa IUIABJICHMS, yJEIbHas



TEIUI0Ta napooOpa3oBaHMsl, yAelbHas TEIUIOTAa CrOPaHMs TOIIMBA, KOAPPHUIMEHT MOJIE3HOrO JAEUCTBUS TEIJIOBOIO BUTATENs):
Ha OCHOBE aHaJIM3a YCJIOBHUS 3a/layd 3allUCBhIBATh KPAaTKOE YCIOBHE, BBIACIATH (PU3MUECKHE BEIWYHHBI, 3aKOHBI U (DOPMYIIHI,
HEOOXOMMBIE AJIs €€ PEIICHHUs, IPOBOAUTH PACUETHI U OLIEHUBATh PEANbHOCTh MOTYYSHHOTO 3HAYCHHS (PU3UUECKON BETMUUHBI.
BbINyCKHMK MOJIYyYUT BO3MOKHOCTb HAYYUTHCSH:

UCIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSIX B IIOBCEIHEBHOM JKM3HM Ui obOecriedeHHsl 0e30IacHOCTH NpU OOpallleHUuHu C
npuOopaMu M TEXHUYECKMMM YCTPOMCTBaMHM, Ui COXPAHEHMs 3/10pOBbS U COOJIOJECHUS HOPM HKOJIOTUYECKOTO IMOBEICHHUS B
OKpYy)Karollel cpezae; MNPUBOAMTH IMPUMEPHI JKOJOTMUYECKMX MOCIEACTBUN pabOThl JBUTATENell BHYTPEHHETO CrOpaHus,
TEIJIOBBIX ¥ THAPO3JIEKTPOCTAHIINA;

pasnuyaTh TpaHUIbl MPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB, MOHHMMATh BCEOOUIMM XapakTep (QyHIaMEHTAIbHBIX (PU3NYECKUX
3aKOHOB (3aKOH COXpaHEHUs SHEPTUHU B TEIIOBBIX MPOIIECCAX) U OTPAHUYEHHOCTh UCTIOIb30BAaHUS YaCTHBIX 3aKOHOB;

HaXOAWTh aJI€KBATHYIO IPEUIOKEHHOH 3a7aue (PU3NUECKYI0 MOJIENb, pa3peIiaTh MpodieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUN O
TEIUJIOBBIX SIBJIEHUSAX C HUCIOJIb30BAHUEM MATEMAaTHUUECKOr0 anmnapara, Tak U IpHu MOMOIIN METOJOB OLICHKH.

3J1eKTpnqec1me M MAarHuTHBIC ABJICHUA

BbInyCKHMK HAY4YHUTCH:

pacno3HaBaTh JJIEKTPOMArHUTHBIE SIBJIEHUS U OOBSCHATH HA OCHOBE MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBUSA
MPOTEKAHUS ITUX SIBJICHUW: 3JIEKTPHU3alMs TEJ, B3aUMOJICUCTBUE 3apsioB, JIEKTPUUYECKUM TOK M €ro JEHCTBUS (TEIJIOBOE,
XUMHUYECKOE, MarHuTHOE), B3aMMOJICHCTBME MATrHHUTOB, SJEKTPOMATHUTHAS WHIAYKUHUS, JI€MCTBUE MArHUTHOTO TMOJs Ha
IPOBOJTHUK C TOKOM M Ha ABIXKYIIYIOCS 3apsSOKCHHYK) YacCTHUILy, AEHWCTBUE DBJIEKTPUYECKOTO IOJS HA 3apsHKEHHYK0 YacTHUIL,
AJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEMHOE PACIIPOCTPAHEHUE CBETA, OTPAXKEHNUE U MPEJIOMIIEHUE CBETA, IUCIIEPCUSI CBETA,;
COCTAaBJISATh CXEMBI AIEKTPUUECKUX LENEU C OCIEA0BATENBHBIM U NMAPAJUIEIIbHBIM COCITMHEHUEM 3JIEMEHTOB, Pa3inyasi yCJIOBHbBIC
0003HAaUCHUS JIECMEHTOB JIEKTPUUYECKHX TeTnel (MICTOYHUK TOKa, KITF0U, pE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIIEPMETP, BOJIBTMETD);
UCITI0JIb30BATh ONTUYECKHUE CXEMBI JIJIsl TOCTPOEHUS U300paKEHUI B IIJIOCKOM 3€pKajie U COOMpAroNIe JINH3E;

OMUCHIBATh U3YUEHHBIE CBOMCTBA TEJ U DJIEKTPOMArHUTHBIE SIBICHUS, UCHIOIB3YSl (PU3HMUECKUE BETMUMHBL: JIEKTPUUECKUI 3aps/,
cuja TOKa, JJIEKTPUUECKOE HaNpsHKeHHEe, SJEKTPUUYECKOE CONPOTUBIIEHUE, YAEIBbHOE CONMPOTHUBICHHWE BeElIecTBa, padoTa
AIIEKTPUYECKOTO TOJIs, MOLUTHOCTh TOKA, (DOKYCHOE pacCTOSTHUE M ONTUYECKAas CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YAaCTOTa CBETA; MPU OMUCAHUU BEPHO TPAKTOBATH (PU3MUYECKHUI CMBICI UCTIOJIB3YEMBIX BEIMUMUH, X 0003HAUCHHUSI
Y €JIMHULIBI U3MEPEHUS; HAXOUTh (DOPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C IPYTUMH BETUYMHAMU,



aHaJIM3UPOBATh CBOMCTBA TEJ, IEKTPOMArHUTHBIE SIBJIEHMSI U MPOIECCHI, UCIOJB3Ysl (PU3NUYECKUE 3aKOHBI: 3aKOH COXPaHEHUS
AIIEKTPUYECKOr0 3apsAna, 3akoH OMa i ydacTka Lend, 3akoH Jlkoyind-JIeHna, 3aKoH NpSAMOJIMHENHOrO pPacnpOCTPAHEHHS
CBETa, 3aKOH OTPAXXCHHsI CBETa, 3aKOH MPEIOMIIEHUS CBETAa; MPH ITOM pa3iHyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U €rO
MaTEMaTUYECKOE BbIPAKEHHUE;

IPUBOJUTH IPUMEPHI MPAKTUUECKOTO UCIIOJIBb30BaHUs (PU3NYECKUX 3HAHUM O 3JIEKTPOMArHUTHBIX SIBICHUSX;

pelaTh 3a7a4u, UCIOoJIb3Ys (PU3NYECKUe 3aKOHbI (3akoH OMa Il ydacTKa LIend, 3aKoH J[>Koyiisi- pemarh 3ajauu, UCTI0Nb3YsI
du3nueckue 3aKoHbl (3akoH OMa 1 y4yacTka 1enu, 3akoH J[xoynsa-JleHna, 3aKkoH IpsIMOJIMHEMHOTO paclpoOCTPAaHEHUsI CBETA,
3aKOH OTpPaXEHUs CBETa, 3aKOH NPEJOMJIEHUS cBeTa) U (OpMyIbl, CBA3bIBaIOIIME (U3NYECKUE BEJIMYMHBI (CHUJa TOKa,
AIIEKTPUYECKOE HAMPSIKEHUE, AJIEKTPUUYECKOE COMPOTHUBIIEHUE, YAEIbHOE CONPOTUBIECHUE BEILIECTBA, paboTa 3JIEKTPUUYECKOTO
10JIsI, MOIIIHOCTh TOKa, ()OKYCHOE PACCTOSTHUE M ONTUYECKas CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacToTa cBeTa, (OPMYJIbI pacyeTa 3JIEKTPUYECKOTO CONPOTUBICHHUS MpPU MOCIAEAOBATEIBHOM U  NapajuIeIbHOM
COECIMHEHUM TMPOBOJHUKOB): Ha OCHOBE aHalIM3a YCJIOBMS 3a/Jayd 3allMChIBaThb KPATKOE YCIOBUE, BBIACIATH (PU3NUYECKHE
BEJIMYUMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOUMBIE AJI €€ PEIICHUs, TPOBOJUTH PACUETHl U OLEHUBATH PEAILHOCTh MOJIYYEHHOIO
3HaY€HUA (PU3NYECKON BETUUHHBI.

BbINyCKHMK MOJYYUT BO3MOKHOCTb HAYYUTHCSH:

UCIOJIb30BaTh 3HAHUS 00 JJIEKTPOMArHUTHBIX SIBJICHUAX B IOBCEAHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH MpH
oOpailieHuu ¢ npubopaMu U TEXHUYECKUMHU YCTPONCTBaMH, IJiI COXPAHEHUsS 370POBbS U COONIOACHUS HOPM 3KOJIOTHUYECKOTO
NOBEJACHUS B OKpYXKAIOUIEH cpeze; NPUBOAUTH IMPUMEPBHl BIUSHHS  JJEKTPOMAarHUTHBIX ~ W3JIy4eHUMH  Ha KUBBIC
OpraHU3MBI;

pasnuyaTh rpaHulbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh BCEOOIIMNA XapakTep (pyHIaMEHTalIbHBIX 3aKOHOB (3aKOH
COXpaHEHHUs BJEKTPUUECKOIo 3apsifa) U OrPaHMYEHHOCTh MCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB (3akoH OMa i yyacTKa Lemw,
3akoH Jlxoyns-Jlenua u ap.);

UCIIOJIb30BaTh MPHUEMbl TTOCTPOCHUS (PU3MUECKUX MOJeJel, Moucka U (POPMYJIMPOBKHU JOKA3aTEIbCTB BBIIBUHYTHIX THUIIOTE3 U
TEOPETUUYECKHUX BBIBOJOB HA OCHOBE YMIIMPHUUYECKH YCTAHOBJIECHHBIX ()aKTOB;

HAXOJUTh aJICKBATHYIO MPEAJIOKEHHON 3a/laue PU3NYECKYI0 MOJEIb, pa3peliarh Mpo0jJeMy KaKk Ha OCHOBE MMEIOIIMXCA 3HAHUM
00 3JIEKTPOMArHUTHBIX SABJICHUSIX C UCMOJIb30BAHUEM MAaTEMAaTUYECKOIO arlapaTa, TaK v Py MOMOILIU METO/I0B OLIEHKHU.

KBaHnToBbI€E SIBJI€HUSA
BbInyCKHUK HAyYHTCH:



pacrno3HaBaTh KBAaHTOBBIE SBJICHUS U OOBSACHATh HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WM YCJIOBHS MPOTEKAHUS
ITHUX SIBJICHUN: €CTECTBEHHAsl U UCKYCCTBEHHAsI PalMOaKTUBHOCTD, O-, - U Y-U3Iy4YEHUs, BOSBHUKHOBEHUE JIMHENYATOr0O CIIEKTpa
U3JIy4YEHUs aToMa; |

OMHCHIBATh M3yYCHHBbIC KBAHTOBBIEC SIBIICHUS, UCIONB3Ys (PU3MUECKHE BEIMYMHBI: MacCOBOE YHCIIO, 3apsAJ0BOE YUCIIO, TEPUOJT
noJjiypacnazia, sHeprusi (OTOHOB; NPHU ONUCAHUM TNPABUIBHO TPAKTOBATH (PUIMUECKUI CMBICH HCIONb3YyEMbIX BEIMYMH, UX
0003HaUeHNUs M EAVHMIIBI W3MEPEHUsS; HAaXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEIMUUHBL

aHAJIM3UPOBATh KBAHTOBBIE SBJICHUS, HUCHOJB3YS (U3MUECKHE 3aKOHBI M MOCTYJAThl: 3aKOH COXPAHEHMsI SHEPTUH, 3aKOH
COXpaHEHUs JJIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHMS MAacCOBOTO YHMCJa, 3aKOHOMEPHOCTH M3JyYEHHs MOIVIOLIEHUS CBETa
aTOMOM, IIPH 3TOM pa3INyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MATEMAaTUUYECKOE BbIPAKEHUE;

pasnyaTh OCHOBHBIE IPU3HAKU IUIAHETAPHOM MOJIENIN aTOMA, HyKJIOHHON MOJIENIM aTOMHOTIO $1pa;

IIPUBOJUTH IIPUMEPHI NPOSIBICHUS B NPUPOJIE U MPAKTUYECKOTO HUCIIOIb30BAaHUS PAJUOAKTUBHOCTH, SIACPHBIX U TEPMOSACPHBIX
peakuuii, CneKTpaabHOro aHanu3a. |

BBINTyCKHHK MOJy4YNUT BO3MOXKHOCTh HAYYUThCS:

UCIOJIb30BaTh MOJyYEHHbIE 3HAHMS B MOBCEIHEBHOM JKM3HM NMpPHU OOpalllEeHUU C MpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU
(CUETYMK MOHUBHPYIOUIUX YACTHULL, TO3UMETP), JIsi COXPAHEHUS 3I0POBbs U COOIIOAEHUS HOPM

HKOJIOTHYECKOT0 OBEACHHS B OKpY»XKatolel cpene; .|

COOTHOCHTH JHEPTHIO CBS3U aTOMHBIX sifiep ¢ Ae(eKToM Macchl; ]

NPUBOJUTH NIPUMEPHI BIUSHUSA PAJAHMOAKTUBHBIX M3JIyYEHHI Ha )KUBbIE OPTaHU3MbI; IOHUMATh MPUHIUI JIEUCTBUS TO3UMETPA U
pasnuyarh yCIOBHS €ro UCIOJIb30BaHUSs; |

MOHUMATh 3KOJIOTUYECKHE MPOOJIEMbI, BOSHUKAIOIINE NPHU HCIOJIb30BAHUM ATOMHBIX 3JIEKTPOCTAHIIMMI, U MYTHU PEIICHUS 3TUX
npo0eM, MepCHeKTUBBI UCIIOJIB30BAHUS YIIPABIIIEMOIO TEPMOSIIEPHOIO CHHTE3A. [

DJIeMEHTbl ACTPOHOMMH

BbInyCKHMK HAYYHTCH:

yKa3blBaTh Ha3BaHUs MmiiaHeT COJHEYHON CHUCTEMBbI; pa3inyaTh OCHOBHBIE MPU3HAKKM CYTOYHOIO BpallleHHs 3BE3IHOTO Heoa,
nerokenust Jlynsl, ConHLa U J1aHeT OTHOCUTENIBHO 3Be3/1; [

MTOHUMATh PA3IUYHS MEKIY FEIMOLEHTPUUIECKON U TeOleHTPUUECKO cucTeMaMu Mupa. [

BLIHYCKHI/IK IOJYYHUT BO3MOKHOCTb HAYYUTDLCH:



yKa3blBaTh OOIIME CBOMCTBA W OTJIMYMUS IUJIAHET 3€MHOM TPYNIbl M IUJIAHET-TUTAaHTOB; MalibiX Tel CONHEYHOM CUCTEMBI U
OONBIIMX TJIAHET, TOJb30BAThCSI KapTOM 3Be3AHOr0 Heba mMpu HAOMIOACHHUSIX 3BE3AHOr0 Heba; pa3ianudaTh OCHOBHBIC
XapaKTEepUCTUKH 3Be3]] (pa3Mep, IIBET, TEMIEpaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€ TEMIIepaTypOi;

pa3nuyaTh TUMOTE3bI 0 MpoucXoxaeHu CONHEeUHOU CUCTEMBI. ]

Coaep:xxanue Kypca
7 Kkiace
(70 4, 2 4 B HEzIEIO)

BBenenue (4 1)

®dusnka — Hayka o mnpupoje. duznyeckue spieHus. Puzmyeckue cBoiicTBa Tel. HalOmionenue u onucanue (PU3HMUYECKUX
saBieHu. Duzndeckre BennurHbl. M3Mepenust (U3MYecKUX BEIUYUH: JIJIMHBI, BpEeMEHH, TeMiepatrypbl. Ouznueckue npudopsl.
MexayHnapoHas cucteMa eIMHUL. TOYHOCTh U MOTPEMHOCTh n3MepeHnil. Ou3nka TeXHUKA.

JlaGoparopHbie padoThbI

OnpeneneHue eHbl ASICHHS LKAl K3MEPUTEIBHOTO MPUOOpa.

JdemoncTpanumn

HalGnronenue MexaHU4YEeCKUX, TETUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBICHUMU: JIBI)KCHHUE CTAJILHOTO IIApUKa I10
kKeno0y KoJiebaHusl MasiTHUKA, TasTHUE JIbJ]a, KUTIEHHUE BOJIbI, OTPAYKEHUE CBETA OT 3epKaJia, dJICKTPU3alus Te.
IlepBoHaYa/ILHBIE CBEIEHNUSI O CTPoeHnH BemiecTBa (6 1)

Crpoenne BemecTBa. ONBITHI, JOKa3bIBAIOIIME ATOMHOE CTPOEHHE BEIIECTBA. 1€IUIOBOE ABMKEHHE AaTOMOB M MOJIEKYIL
bpoyHnoBckoe aBwxkenue. {uddys3us B razax, *KUJIKOCTSIX U TBEPABIX Tejlax. BauMozelcTBHE 4acTuIl BelleCTBA. ArperaTHbIC
COCTOSIHUSA BelllecTBa. MoJiesu CTpOeHUs TBEPBIX Tel, )KUAKOCTEN U ra3oB. O0bsICHEHUE CBOMCTB ra3oB, *KUJIKOCTEH U TBEPABIX
TE€JI HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX MTPEACTABICHUMN.

JlabopaTopHbie padoThI

Onpenenenue pa3MepoB MAJIbIX TEJL.

JdemoncTpanuu

Juddysus B razax u xxkugkoctu. PacTBopeHue kpacku B Bojie. Pacimmpenne ten npu HarpeBanuu. Moens XaoTH4ecKoro
JBIDKEHUS MOJIeKyl. Mojieins OpOyHOBCKOTO JBMKEHUsA. Moelb KPUCTALTUMIECKON pemeTki. Mojieinb MOJIEKYJIIbI BOJIBI.



CueruieHME CBUHUOBBIX HWIMHAPOB. J[eMOHCTpalusi pacluupeHus TBEPAOro Tena NpU HarpeBaHUH. CaThe W BBIIPSIMIICHUE
ynpyroro tena. CxxumaeMocTb razoB. CoxpaHeHne 00beMa KUAKOCTH MPU U3MEHEHUHU (POPMBI COCYa.

B3aumoneicreus teJa (22 4)

Mexanuueckoe asmxeHue. Tpaektopud. [Iyte. PaBHoMepHOEe n HepaBHOMepHOe ABMxkeHue. Ckopocts. ['paduku 3aBuCHMOCTH
IIyTH U MOJYJsSl CKOPOCTH OT BpemeHHu naBuxkeHusa. Muepuusa. MuaeptHocts Ten. B3aumonerictBue ten. Macca tena. M3mepenue
Maccsl Tena. [ImotHocTs BemecTBa. Cuna. Cuna tsxkect. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBA3b MEXy CUIION TSAKECTH
u maccoi Tena. Cwiia TSHKECTH Ha Apyrux IaHerax. JluHamomerp. ClokeHHE ABYX CHWII, HAllPaBJIEHHBIX MO OJHOW MPSIMOM.
PaBHogeiicTBytomas aByx cuil. Cuna tpenus. @usndeckas npupoja HeOecHbIX Tesl CONIHEYHON CUCTEMBbI

JlabopaTopHbie padoThI

M3mepeHne IOTHOCTH TBEPAOTo Tena. Mi3MepeHne Macchl Tejla Ha pelYaKHbIX Becax. MccienoBanue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIBKEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJ U CHJIbl HOPMAJIBHOTO JaBiieHUs. [ pagyrpoBanre MPY>KUHbBI U U3MEPEHHUE CUJT
JTUHAMOMETPOM.

JdemoHcTpanumn

TpaekTopus ABMXKEHUS IIAPUKA HA IIHYpe W IIapuKa, MOAOpacklBAEMOro BBEpX. SIBiieHHE MHEpLHMH. PaBHOMEpHOE NBH)KEHUE
ny3bIpbKa BO3/lyXa B CTEKJISIHHON TpyOke ¢ Bojoi. Pasnuunblie Buabl BecoB. CpaBHEHHE MacC Tell ¢ MOMOIIbIO PABHOILIEUHBIX
BecoB. B3BemmBanue Bo3ayxa. CpaBHEHHE MacC PAa3IMYHBIX TEJl, UMEIOIIMX OJUHAKOBBIM 00BEM; 0OBEMOB TeJ, UMEIOIINX
oJlIMHaKOBbIe Macchl. M3mMepeHue cuibl no AedopManuu npykunbl. CBoiicTBa cuibl TpeHus. CroxkeHue cuil. PaBHoBecue Tena,
UMEIOLIEero och BpatieHus. CriocoObl yMEHbIIECHUS M YBEIMUEHUS CUIIbI TpeHUs. [[oJIMMIHUKYN pa3IuyHbIX BUOB.

JlaBieHHe TBEPABIX TeJ, ) KUAKOCTEH 1 ra3oB (21 4)

Hasnenue. [laBinenue tBepapix Ted. JaBnenue raza. OObsCHEHHE [aBlEHHUS ra3a Ha OCHOBE MOJICKYJSIPHO-KUHETHUECKUX
npeactaBieHuil. [lepenaua nasnenus razamu u xugkoctsmu. 3akoH [lackansa. Coobmiaromue cocynbl. ATMochepHoe AaBieHuUE.
Metonbl u3MepeHnue atmocdepHoro naasieHus. bapomerp, mMaHoMeTp, Hacoc. 3akOoH ApXuMena. YCIOBHS IUIaBaHUS Tell.
Bosznyxomiasanue.

JlabopaTopHbie padoThI

OnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEUCTBYIOIIEH HA TEJO, IOIPYKEHHOE B )KUAKOCTh. BhISICHEHUE yCIIOBUI IJIaBaHUA TEJa B
KUAKOCTHU. JleMoHCTpanuu

3aBUCMMOCTD JIaBJIEHUS OT ACHUCTBYIOIIEH CWIIbI M IUIOMIAAM ONOpbl. Paspe3anue miacTuiinHa TOHKOW MPOBOJIOKOW. JlaBneHue
raza Ha creHku cocyna. Illlap Ilackans. JlaBnenue BHyTpHu )uakocth. CooOmiaronigecss cocyabl. Y CTPOHCTBO MaHOMETpaA.
Oo6uHapyxxeHue armocdepHoro narieHus. M3MmepeHue armMocepHOro aBjieHUsT 0apoOMETPOM-aHEPOUJAOM. Y CTPOMCTBO U



JNEWCTBUE TUAPABIMYECKOIO Mpecca. Y CTPOMCTBO U AEHCTBUE Hacoca. JIelicTBUE HA TEIO apXUMENOBOUM CHIIBI B )KUIKOCTH U rase.
[TnaBanue Ten. OnsiT Toppuuenau

Padora u MomrHOCTh. DHeprus (14 1)

Mexannueckasa padora. MomHocTs. [Ipocteie Mexanu3mbl. MOMEHT CUJIbL. Y CJIOBUSI paBHOBECHS phluara. «30JI0TOE MPaBUIIO
Mexanuku. Buasl paBHoBecus. Koadduuuent noneznoro nevictus (KI1J1). Dueprus. [loTeHnuanbHas 1 KUHETHYECKAst SHEPTHSL.
[IpeBpallieHHE SHEPTUN.

JlabopaTopHbie padoThI

Brisicnenue ycinoBusi paBHoBecusi peidara. Omnpeaenenue KIIJ[ npu mogbeme Tena Mo HAKJIOHHOW IUiockocTH. HaxoxneHue
LIEHTPA TSKECTH IUIOCKOTO Tena.

JdemoHcTpanuu

[Ipoctbie MexaHu3Mmsbl. [IpeBpailieHre sHEpPTUM MPU KOJCOAHUSIX MAasTHHKA, PACKPYUYHMBAHUM TPY>KUHBI 3aBOJHON HUTPYIIKH,
JIBIDKEHUE «CEeTHepoBa» Kojeca M3Mmepenue paOoThl IpH MEpEeMEUIEHUU Tella. YCTPONCTBO M JEHCTBUE pblyara, OJIOKOB.
PaBeHCcTBO paboT Mpu UCHOIB30BAaHUH MPOCTHIX MEXAaHU3MOB. Y CTOMUHUBOE, HEYCTOMYMBOE U 0€3pa3InyHOE PABHOBECHS TEJL.

8 kJacc
(70 4, 2 4 B HEAECITIO)

TermnoBble siBjieHus (24 4)

TeroBoe nBwxkenue. TemoBoe paBHOBecwe. Temmeparypa. BuyTpennss oHeprusi. PabGotra wu  Temuonepemaua.
TemnonpoBoaHocTs. Konsekuus. U3nydenue. KonuuecTBo TEIIOTHI. Y elbHAs TEINIOEMKOCTh. PacdyeTr KkoimuecTBa TEIIOTh TPy
TerI000MeHe. 3aKOH COXPaHEHHUS U MIPEBPAIICHHS YPHEPTUU B MEXAaHUUECKUX U TEIIJIOBBIX MPOIIecCax.

[ImaBneHne W OTBEpACBaHME KPUCTALIMYECKUX TEJ. YelbHasg TeruioTa IasiieHus. Vcnapenwe m xkoHaeHcauuu. Kumnenwue.
BnaxxaHocTh Bo3myxa. YienbHas TemjioTa mapooOpa3oBaHusi U KoHJeHcanuu. OOBbICHEHHE W3MEHEHUS! arperaTHOro COCTOSHUS
BEIIECTBA HAa OCHOBE MOJICKYJISIPHO-KMHETUYECKUX TMPEICTABICHUN. 3aKOH COXPAaHEHMSI SHEPTHUM B TEIUIOBBIX IPOLECCaX.
[IpeoOpa3zoBaHue sHepruM B TEIUIOBBIX MallMHaX. JlBuratenb BHyTpeHHero cropanus. IlapoBas typOuna. KIIJI temoBoro
JIBUTATEIIS. DKOJOTUUECKUE MPOOJIEMbI UCTIOIB30BAHUS TEIIOBBIX MAIIIUH.

JlaGopaTopHbie padoThbI

N3Mepenue yaenbHON TeMIOEMKOCTH TBEPIOTO Tea.

CpaBHeHUE KOJUYECTB TEIUIOTHI IPU CMENIMBAHUY BOJbI PA3HON TEMIIEPATYPHI.



N3mepeHne BIa)KHOCTU BO3/1yXa.

JdemoncTpanumn

HarpeBanue XuaKoCcTy B TaTYHHOU TpYyOKe.

HarpeBanue xxuakocTeit Ha JBYX TOpPEIIKax.

Harpesanue BoAbI IpU CTOPAHUU CYXOT'O TOPIOYETO B TOPEIIKE.
OxJtaxkIeHUE )KUJAKOCTH TIPU UCTIAPEHUH.

HaGnronenue nporiecca HarpeBaHus M KUTIEHUS BOJIbI B CTEKJISTHHOM KOJIOE.
[IpuHIMII 1EWCTBUS TEPMOMETpA.

TennonpoBOIHOCTh Pa3IMYHBIX MATEPUATIOB.

KoHBeKIMS B )KUJKOCTSIX U ra3ax.

Tennonepenayda myreM U3Iy4EHHUS.

SBnenue ncnapeHus.

HaGnroienre KoHeHCalMK apoB BOJIbI HA CTAKAHE CO JIbJOM.
Y CTpOiCTBO KalopuMeTpa.

Moaenb KpUCTAININYECKON PELIETKHU.

DuiekTpryeckne siBjieHus (29 u)

Onektpuzauus Ten. J[Ba poja sJIeKTpUYECKUX 3apsiaoB. BzaumoneicTBue 3apskeHHBIX Tell. [IpOBOJHMKHM, TUAIEKTPUKUA H
NOJIYIPOBOJHUKH. DJIEKTPUUYECKOE ToJie. 3aKOH COXPAHEHMs JJIEKTpHUUYECKOro 3apsaa. JlenuMocTh 3JEKTPUYECKOro 3apsia.
OnekTpoH. CTpoeHue aToMa. DIIEKTPUUYECKHAN TOK. J[eMCTBHE SJIEKTPUUECKOTO IOJIS HA dJIEKTpUUECKue 3apsiabl. ICTOUHMKH TOKa.
OnekTpudeckas uenb. Cuia Toka. DIEKTPUUECKOE HANIPSKEHUE. DIEKTPUUECKOE COITPOTUBIIEHNE. 3aKOH OMa [T yyacTKa LETH.
[TocnenoBarenbHOE M MApAJIENbHOE COEUHEHUE MPOBOJIHUKOB. Pab0Ta M MOIHOCTH AJIEKTPUUECKOrO TOKa. 3aKoH J[koyisa—
Jlenua. Konnencatop. [IpaBuia 0e3onacHOCTH TIpU paboTe ¢ AIEKTPONPUOOPAMH.

JlaGoparopHbie padoThbI
W3mepeHre HanpsHKeHUsT Ha Pa3iIMUHbIX YYacTKaX 3JIEKTPUUECKOH TEMH.

N3mMepenue conpoTUBIEHNS TPOBOJHUKA MTPU MOMOIIM aMIIEPMETPA U BOJIBTMETPA.

N3mepenrie MOITHOCTH U pabOThI TOKA B 3JIEKTPUUYECKOH JIaMIie.

COopKka IeKTpUYECKOM 1M1 U U3MEPEHNE CUJIBI TOKA B €€ Pa3JIMUHbIX y4acTKax.

PerynupoBaHue CHIIbI TOKa pEOCTaTOM.
JdemoHcTpanuu



DIIEKTpU3ALMS TEN.

BzauMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

JIBa poJ1a 3JIEKTPUUYECKUX 3apsa0B.

Y CTpONCTBO U JEUCTBUE IEKTPOCKOIIA.

OOHapy:XeHHUe MO 3apsSKEHHOTO 1Iapa.

J1emMMOCTh 3IEKTPUYECKOTO 3apsia.

B3aumopericTBre napauiebHbIX TPOBOJHUKOB IPH 3aMbIKAHUU LIETIH.

Y CTpOCTBO KOHAEHCATOPA.

[IpOBOIHUKH U U30JIATOPBL.

N3mepenue CUIIbl TOKa aMIIEpMETPOM.

N3Mepenne HanpsiKEHUsST BOJIbTMETPOM.

Peocrar n Mara3us cCOnpoTHBIECHUMN.

DJIeKTpOMarHuTHbIE siBJeHus (5 1)

OmneiT Opcrena. MarautHoe nose. MarHuTHOE MoJie MpsIMOro TOKa. MarHuTHOE MoJje KaTylKy ¢ TOKOM. [IocTOssHHbIE MarHUTHI.
MarnutHoe 1oJie NOCTOSIHHBIX MarHuToB. MaruutHoe noJie 3emiid. BzaumopelicrBue MaruuToB. JleiicTBe MarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM. DJIIEKTPUUYECKUI ABUTATEND.

JlaGoparopHbie padoThbI

N3y4yeHue 351eKTpUuecKoro JBUTATENS MOCTOSTHHOTO TOKa (Ha MOJIEIN).

JdemoHcTpanuu

OmneIT Dpcrena.

MarauTHoO€E o€ TOKa.

JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOJHUK C TOKOM.

B3aumonencTBrE TOCTOSTHHBIX MArHUTOB.

YCTpOUCTBO U IEUCTBUE KOMIIACA.

Y CTpONCTBO BIIEKTPOABUTATEIS.

CgertoBbie siBjenus (10 )

Hctounuku cBeta. [IpsiMonuHeitHoe pacnpocTpaHeHne cBeta. Bunumoe nmxkeHne cBeTuia. OTpaxkeHre cBeTa. 3aKOH OTPaXEHUS
ceera. [lmockoe 3epkano. IIpenomnenue cBeta. 3akoH npenomieHus cBeta. JInH3pl. OKyCHOE paccTosiHUE JUH3bL. OnThueckas
cuia auH3bL. M300paxkeHus, 1apaeMble TMH30M. ['11a3 kak onTudeckas cucteMa. OnTHaecKue mpruoopHl.



JlaGopaTopHbie padoThI .

H3mepenne poKyCHOTO pacCTOSIHUSI COOUPAIOIIEH JTHH3BI.

[Tomyuenune n300pak€HU TPU MOMOIIH JINH3BI.

JdemoncTpanumn

[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.

[Toy4yenue T€HU U MOITYTEHU.

OTtpakeHue cBeTa.

[Ipenomnenue cBera.

Xop ntydeit B coOuparorieit JIMH3e.

XO0J Iy4yen B pacCeUBAIOIIEH JIMH3E.

[Tosryuenue n300pakeHUM C MOMOIIBIO JIUH3.

[IpuHuMnO 1eMCTBUS MPOEKIIMOHHOTO afnapara u oroamnmapara.

Mopens rnasa.

9 knace

(105 4, 3 4. B HENIEIIO)

3aKoHbI B3auMoOAeicTBUS U ABHKeHus Tej (39 u)

Matepuanbnas Touka. Cucrema oTcuera.

[Tepemenienune. CKOpOCTh NPSIMOJIMHEHHOTO PABHOMEPHOI'O JIBHYKEHUS.

[TpsiMOJIMHEHOE PABHOYCKOPEHHOE JIBUJKEHHE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, IEPEMEILICHHUE.
['padukm 3aBUCMMOCTH KHHEMATUYECKUX BEJIMYUH OT BPEMEHU MPU PABHOMEPHOM M PAaBHOYCKOPEHHOM JIBUYKEHUHU.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBH>KEHUS. [ eolieHTpruecKas U reJMOIEHTPUYECKAsi CUCTEMbBI MUPA.
NuepunanbHas cucrema orcuera. [lepBblid, BTOpOMl M TpeTrid 3akOHbI HprOTOHA.

CBob6oaHoe nagenue. HesecomocTs. 3aKOH BCEMUPHOTO TAroTeHUs. VICKyCCTBEHHBIE CIYTHUKH 3€MIIH.
NmMnynbce. 3aKOH COXpaHEHUs UMITyJibca. PEaKTUBHOE JIBH>KEHUE.

JlabopaTopHbie padoThI

1. ViccnenoBanue paBHOYCKOPEHHOTO JBUKEHUSI O0€3 HauaabHOW CKOPOCTH.

2. 3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Mexanuveckoe Kojie0anne U BOJHbIL. 3BYK (15 4)



Konebarensnoe asmxenue. Konebanus rpysza Ha npyxune. CBobonnbie konebanus. KonebatenbHas cuctema. MasiTHUK.
AMIUIHTY A, IEPHOJ, YacToTa Kojiebanuii. ['apmoHnyeckue koneGaHusl.

[IpeBpatenue sHepruu Npu KoueOaTeIbHOM IBIKEHUU. 3aTyxaromiue kojaebanus. BeiHyxneHHble konebanus. Pesonanc.
PacnpocTtpanenne kosnebanuil B ynpyrux cpenax. I[lonepednsie u npoaoabHbie BOJHBI. [[nuHa BosiHbI. CBS3b JJIMHBI BOJHBI CO
CKOPOCTBIO €€ pacpOCTPAHECHUS U

epruoAoM (4acTOTOM).

3ByKOBBbI€ BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp M rpOMKOCTh 3ByKa. 9X0. 3ByKOBOU pe3oHaHc. MHTepdepeHius 3ByKa.
JlabopaTopHbie padoThI

3. UccnenoBanue 3aBUCUMOCTH TIEPHOJIA M YACTOTHI CBOOOHBIX KOJI€OaHWI MAasSTHUKA OT JJTMHBI €T0 HUTH.

JJIeKTPOMATrHUTHOE ToJie (214)

OaHOpPOIHOE U HEOJHOPOAHOE MarHUTHOE IOJIE.

HampaBneHue Toka 1 HanpaBlieHWE JUHUN €ro MarHuTHoro nosis. [IpaBuiio OypaBuuka.

OOHnapy>xeHue MarautHoro nosis. [IpaBuiio neBoit pyku.

Nunykuuss marHuTHOro mnossi. MarHutHeld notok. Ombitel  ®Dapanes. OnekTpomarHuTHas WHAyKuus. Hampasienue
MHAYKIIMOHHOTO ToKa. [IpaBuiio JIenna. SIBineHne caMOMHAYKIINH.

[Tepemennsrii Tok. ['eneparop nepemennoro Toka. [Ipeo6pazoBanus sHEepruu B aieKkTporenepaTopax. Tpanchopmarop. [lepenaya
AIIEKTPUYECKOU DHEPTUHU HA PACCTOSHHUE.

ONEKTPOMarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CKOPOCTh PacnpOCTpaHEHHUs! JIEKTPOMAarHUTHBIX BOJH. BiusHue
ANEKTPOMATHUTHBIX U3JTyYEHHUI HA )KUBbIE OPraHU3MBbI.

Konebarenbubiii KOHTYp. [loayueHune aneKTpOMarHuTHEIX KojeOanuil. [I[puHIuIbI paguocBsI3y U TENEBUACHUS.

[MuTepdepenuust cBera.| DnexkrpomarHutHas npuponaa cpeta. [Ipenomiienue cBera. Ilokazatens npenomiienus. Jucnepcus
ceera. I[Bera Ten. [Cnektporpad u cnektpockomn.] Tumbl onTudeckux crekTpoB. [Crnektpanbhblii aHanus.] [lornomenue u
UCITyCKaHue cBeTa aToMaMu. [[poucxoxIeHne JIMHENYaThIX CIIEKTPOB.

JlabopaTopHbie padoThI
4. V3ydyeHue sBJICHUS JIEKTPOMArHUTHON UHAYKIIUH.

5. HabmroieHue CrijiomHoro 1 JIMHEHYaThIX CIIEKTPOB UCITyCKaHUS.

Ctpoenue aTroma u aToMHOTO0 sipa (15 u)



PannoakTHBHOCTH KaK CBUJIETEIBCTBO CIIOXKHOTO CTPOCHHS aTOMOB. AJb(a-, 6eTa- U raMMa-u3ITydeHUs.
OmnsiTel Pesepdopna. Anepuas moaens aroma.

PannoakTuBHbBIE TpeBpalleHus aTOMHBIX s1iep. CoXpaHeHue 3apsJ0BOr0 U MaCCOBOT'O YHCET
DKCHepUMEHTAIbHBIE METO/IbI MCCIIEIOBAHUS YACTHUL.

[IpoTOHHO-HEUTPOHHAS MOAEINb Aapa. PU3NUECKUN CMBICI 3apsAA0BOrO U MaccoBoro uncel. M3oromnel. [IpaBuna cmemenus s
anbda- u 6eTa-pacnajaa

OHeprus CBsA3M 4acTull B sape. [lenenue suep ypaHa.

[lennas peakuus. SnepHas s3HepreTUKa. DKOJOTHYECKHE TPOOIEMbl pabOThl AaTOMHBIX JIEKTPOCTAHIIUM.
Jo3umerpus. Ilepuon nosypacnana. 3aKOH pagMOaKTHUBHOIO pacrnaja. BinsHue paaroaKTUBHBIX W3JyYEHHUW Ha YKUBBIE
OpTaHU3MBI.

Tepmosnepnas peakuus. Mictounnku 3Heprun CoslHIA U 3BE3.

JlabopaTopHbie padoThI

6. I3MepeHne ecTeCTBEHHOIO PalualliOHHOTO (POHA JO3UMETPOM.

7. 3yueHue aeneHusd a1ipa aToMa ypaHa 1o gororpauu TpeKoB.

8. Onenka nepro/ia moidypacrmaia HaXosIIIUXCs B BO3yXe MPOAYKTOB paciaja ra3a pajoHa.

9. N3ydeHune TpeKoB 3apsKEHHBIX YACTHIL IO TOTOBBIM (poTorpadusiM.

Crpoenue u 3Bosonusa Beesnennoi (6 1)

Cocras, ctpoeHue u npoucxoxaeHue CoaHEUHON CUCTEMBI.

[Inanets! u Manbie Tesa COJHEUHOU CUCTEMBI.

Crpoenue, nznyuyeHue u 3Bosiroust CoJiHIa U 3BE3].

Crpoenue u 3Bosmonns BeceneHHoi.

IMoBTOpeHne — 6 .

TemaTu4yeckoe NJIAHNPOBaHUE [ KJIACC
No Ha3zBanue paznena KomnuectBo | KonmnuecTBO KOHTPOJIBHBIX U JIAOOPATOPHBIX paboT
4acoB Ha
V3y4YECHUE




1 ®u3nKa 1 ee poJib B NO3HAHUU 44 Jp.-1
OKPYXAaIOIEro MUpa
2 [lepBoHavanbHble  CcBeAeHUS O 64 Jp.-1
CTPOCHHH BEIIECTBA
3 B3aumoneiicTBue ten 234 JLp.-5
K.p-2
4 JlaBiieHue TBEPIBIX Ten, | 219 JLp.-2
KUJIKOCTEU U ra30B Kp-1
5 PaboTa u MomHOCTh. DHEPrus 134 Jlp.-2
K.p-1
PesepBHOE Bpems 34
TemaTuuyeckoe JiaHupoBanme 8 Kjiace
Ne | Ha3Banue paznena KomnuectBo | KonnuecTBO KOHTPOJIBHBIX U TAOOPATOPHBIX paboT
4acoB Ha
U3YYCHHE
1 TennoBble SBIEHUS 234 J.p.-3
K.p.-2
2 DNEeKTPUYECKUE SABIICHUS 294 JLp.-5
K.p-2
3 DJIEKTPOMAarHUTHBIE SIBJICHUS Su Jl.p.-2
K.p-1
4 CBeTOBbIE SIBJIICHHUS 104 Jp.-1
Kp-1
PesepBHOE Bpems 34
TemaTuuyeckoe niiaHupoBanue 9 kiiace
No Ha3zBanue paznena KomnvectBo | KonmnuecTBO KOHTPOJIBHBIX U JIAOOPATOPHBIX paboT
4acoB Ha

V3YUYECHHE




1 3aKOHBI B3aNMOJICUCTBUS u| 344 JLp.-2
JIBUKEHUSA K.p-2
2 Mexannueckue — kojiebaHust — u| 154 Jp.-1
BOJIHBI. 3BYK K.p-1
3 DIEKTPOMarHUTHOE I0JIe 254 JLp.-2
K.p-1
4 Ctpoenue atoma 1 aTOMHOTO sigpa | 204 JLp.-4
K.p-1
5 Crpoenue u 3Bomtonus Beenennoit | Su
6 HToroBoe moBTOpEeHME 64

Iloacnumenvnas 3anucka
Pabouas nporpamma yue6Horo npeamera «@u3znka» B 7-9 kiraccax cocTaBjieHa B COOTBETCTBUU:

e ¢ TpeOoBaHusIMU DeepaqbHOIO TOCYJAPCTBEHHOIO CTaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHUsA, YTBEPKICHHBIM
npukazoM MunHucTepcTBa 00pa3zoBanus U Hayku PD ot 17.12.2010 1. No 1897 (c u3MEHEHUSAMH U JOMOTHEHUSIMHU OT
26.11.2010 Ne 1241, ot 22.09.2011 Ne 2357, ot 18.12.2012 Ne 1060, ot 29.12.2014 Ne 1643, ot 18.05.2015 Ne 507),

e ¢ OcHoBHOI 00pa3zoBaTeILHOM TporpaMMoii ocHOBHOTO 0011ero oopazoBanust ' BOY COII Ne 4r.0. Yanaesck,

e ¢ yueOHbIM TiTaHoM ['BOY COII Ne 4r.0. YamaeBck

o ¢ [Iporpammoii kypca ®@usnka. 7—9 xiaccel : paboyas mporpamma k juann Y MK A. B. Tlepsimkuna, E. M. I'yTHuK :
yaebHo-MeTonndeckoe nocodue / H. B. ®unonosuy, E. M. I'ytauk. — M. : Ipoda, 2017.

YueOHuKu:

1. 7xnacc. «®usuka» YueOHuk 115 o0uieoOpazoBarenbHbIX yupexaeHui. /A.B. Ileppikun. — 2-e uzn. — M. : Jlpoda Beprukansb
2017

2. 8xnacc. «Pusuka» YaeOHuK ajisi 001eodpazoBatenbHbiX yupexaenui. /A.B.Ilepoimkun. — 2-e u3a. — M. : [Ipoda Beptukans
2018

3. 9xnacc. «Duzukay YueOHUK s obmeoOpasoBaTenpHbIX  yupexaeHuil. /A.B.Ileppimkun Y.M.I'ytHuk. — 2-e u3n. — M. :
Hpoda Bepruxans 2019



Pabouas mporpamma mno npeamety «Ou3uKkay OpUCHTUPOBAHA HA ydammuXxcsl /-9-bIX KJacCOB. YPOBEHb U3YUEHHUs MpeIMeTa —
0a30BBI.

KJIacc YacoB B HEJICITIO YacoB B roJ
7 xnacc 24 704

8 knacc 24 704

9 xiacc 34 1054
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