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PABOYAS ITPOT'PAMMA
(peanm3zanusa 9 KJacchl)
[Ipenmer (kypc) dusuka Knacc 7-9 knaccel

KonudectBo yacoB 1o yueOHOMYy miiany 684 B rog 24 B Hemento (7-8 Kiacchl);

102 u B rox 3 4 B Hemento (9 kmacc)

CocrasyieHa B cootBeTcTBUU ¢ [Iporpammoii kypca @usnka. 7—9 kiaccel : paboyast mporpamma
k quHun YMK A. B. Ilepbiukuna, E. M. I'yrHuk : yue6HO-mMeTonuueckoe nocobue / H. B.
Owminonosuy, E. M. I'ythuk. — M. : [Ipoda, 2017.

VY4eOHuKu:

1. 7xnacc. «®u3uka» YueOHUK i oOnieo0pa3oBarenbHbIX yupexaeHuil. /A.B.Ilepbimkun. —
2-e m31. — M. : JlIpoda Beprukans 2017

2. 8knacc. «Pusznka» YueOHUK i o0meoOpa3oBaTebHbIX yupexaeHuil. /A.B.Ilepbiukun. —
2-e u3n1. — M. : JIpocha Beprukans 2018

3. 9xnace. «®usnka» YuyeOHUK JUIsl 00mieoOpazoBaTenbHbIX yupexaeHui. /A.B.Ileppimikun

Y. .M.I'yrauk. — 2-e u3a. — M. : [lpoda Bepruxans 2019

Paccmorpena Ha 3aceanni MO yUHTENEN €CTECTBEHHO HAYYHOTO LMK

(Ha3BaHME METOJNYECKOTO 00BETHHEHNS )

[Tporokom Ne 1 ot «30» 08  2024r.

[Ipeacenarens MO _ Ilonomapenko Okcana CepreeBHa
((25(0)] (moaruck)




Ilnanupyemble pe3yJbTAThl 0CBOEHHSI YUEOHOI0 IpeJIMeTAa:

JIMYHOCTHBIMH pe3y/IbTaTaAMU OCBOEHUSI MPOrPAMMBbI SIBJISIKOTCH:

- (opMupoBaHHE KayeCTB MBIIUICHUS, HEOOXOAMMBIX JJIS alalTallii B COBPEMEHHOM MHTEIUIEKTYalIbHOM OOIIIECTBE;

- (opMupoBaHHE MTO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH ydaIuxcs;

- HHTEpeC K pa3IMYHbIM BUAaM y4eOHOU JAesITeIbHOCTH, BKIIIOUYAs 3JIEMEHTHI MTPEIMETHO-UCCIIEI0BATEIbCKON AeSITEIbHOCTH;
MOTHBAIHS 00pa30BATEIBHON IEATEILHOCTH IKOJIFHUKOB HA OCHOBE TUYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1a;
yOeXACHHOCTh B BO3MOXXHOCTH TIO3HAHMS MPHPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO HCIIOJIB30BAHUS JOCTHKCHUN HAYKU H
TEXHOJOTHI Il JaJIbHEUIIEro pa3BUTHS YEOBEYECKOrO OOIIECTBA, YBaXKEHHWE K TBOpPILIAM HAyKW U TEXHHUKH, OTHOIICHHE K
(r3HKe KaK 3JIEMEHTY 00IIEYeIOBEYECKON KYIbTYPHI;

- CaMOCTOATEIBHOCTH B MPUOOPETECHUH HOBBIX 3HAHUH M MPAKTUIECCKUX YMECHHUIA;

TOTOBHOCTH K BEIOOPY )KHM3HEHHOTO MTyTH B COOTBETCTBUHU C COOCTBEHHBIMU MHTEPECAMHU M BO3MOKHOCTSIMU;

- (popmHupoBaHUE LIEHHOCTHBIX OTHOUIEHMH APYr K APYry, YUYHUTEIIO, aBTOpPaM OTKPBITUH M M300peTeHHi, pe3yibTaTam
o0yueHus;

- BOCIIUTaHHE KaueCTB JIMYHOCTH, OOECIEUNBAIOIINX COLUAIBHYI0 MOOMIBHOCTh, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHbIE
pelIeHus;

- OpUEHTalus Ha OHUMAaHHEe MPEAI0KEHUN U OLIEHOK YUUTeNel U OJHOKJIACCHUKOB; IOHMMaHue MPUYHMH ycrexa B yueoe.
MertanpeaMeTHbIMH pe3yJbTATAMH HM3Y4YeHHMsl Kypca siBjsieTcsl (opMHUpOBaHHe YHHBEPCAJIbHBIX Y4eOHBIX JAeiicTBHii

YY).

PeryasituBubie YY/I:

Yuenuk nayuumca:

* CAMOCTOSITEILHO OOHAPYKUBATh U POPMYJIUPOBATH YUCOHYIO MTPOOIJIEeMY, ONTpeAesaTh 1eib Y ;

* IPUHUMATH YUYEOHYIO 33a/1auy U CJACA0BATh HHCTPYKIIUHA YIUTEIIS;

* IJIJAHUPOBATh CBOM JICHCTBHS B COOTBETCTBUH C YUCOHBIMU 3a]ja4aMi M HHCTPYKIIUCH YUIUTEIIS;

* BBITIOJTHSTH IEUCTBUS B yCTHOU (Dopme;

* YYUTHIBATh BBIJICJICHHBIC YIUTEIEM OPHCHTHUPHI JIEUCTBUS B yUeOHOM MaTepuale;

* B COTPYJIHUYECTBE C YUYHUTEJIEM HAXOJUTh HECKOJIHKO BAPUAHTOB PEIICHUS y4eOHOM 3a7auM, MPEICTABICHHONW Ha HATJISIHO-
0o0pa3HOM ypOBHE;




* BHOCUTb HEOOXOAMMbIE KOPPEKTUBHI B JCHCTBUS HA OCHOBE NMPUHATHIX MPABUI;

* IPUHUMATh YCTAHOBJICHHbBIC IIPABWJIA B MJIAHUPOBAHUU M KOHTPOJIE CIIOC00a pelieHus;

* OCYILECTBIISATh TOIIArOBBIM KOHTPOJIb TOJI PYKOBOACTBOM VYYMTENs B JOCTYNHBIX BHAAX Y4eOHO-TO3HABATEIbHOM
NEeSITENbHOCTH;

* BBIJIBUTaTh BEPCUU PEIICHUs MPOOJIeMbl, OCO3HABaTh (M MHTEPIPETUPOBATH B CIydyae HEOOXOJUMOCTH) KOHEUHBIN pe3yJbTar,
BBIOMpATh CPEACTBA JOCTIKEHUS 1IeNT U3 TPEIOKEHHBIX, a TAKXKE UCKaTh UX CAMOCTOSTEIBHO;

* COCTaBJIATh (MHIMBHUAYAJIbHO WM B TPYNIIE) JIaH PEICHMS MpO0JieMbl (BBIIOJIHEHUS IPOEKTA);

* paboTas 1Mo IMJIaHy, CBEPSITh CBOM JCUCTBUA C IEJbI0O U MPU HEOOXOTUMOCTH UCHPABIATH OLUIMOKH CaMOCTOATEIBHO (B TOM
YHCIie ¥ KOPPEKTHUPOBAThH IJIaH);

* B IMAJIOTE C YYUTETIEM COBEPIICHCTBOBATh CAMOCTOSITEIFHO BEIOPAHHBIE KPUTEPUHN OLICHKH.

[To3znaBatenbnbie YY /:

Yuenuk nayuumcsa:

* IPOBOJIUTH HAOIIOJIEHUE U SKCIIEPUMEHT MOJI PyKOBOJCTBOM YUYUTENS; OCYIIECTBIATh TOUCK HY>KHOU MH(POPMAIINH, UCTIOTIB3YS
Marepuan yueOHHUKa U CBEACHUS, MOTYyUYEHHBIE OT B3POCIBIX;

* 100BIBaTh HOBBIC 3HAHUS: W3BJIEKAaTh WH(OOpPMAIUIO, TPEICTABICHHYIO B pa3HbIX (opmax (Tekct, Tabnuia, cxema,
WJUTIOCTPALIMS | JIP.);

* niepepabaTbiBaTh MOMYYECHHYI0 WH(OpPMAIUIO: aHATM3UPOBATh, CPABHUBATH, TPYIIIUPOBATh, KIacCCUPUIIMPOBAThL U 0000IIATh
(baKTbl U SBJICHUS, OTIPEEISATh IPUUMUHBI SIBICHUHN, COOBITHIA.

* MICTIOJIb30BaTh PUCYHOYHBIE M CHMBOJIMYECKHE BApUAHTHI MAaTEMAaTUYECKOM 3aIHCH;

* KOAUPOBATh HH(OPMAIINIO B 3HAKOBO-CHUMBOIMUECKOH (hopMe; MPeCTaBIATh HH(OPMAIIMIO B BUJIE TEKCTA, TAOJIHUIIBI, CXEMBI;

* Ha OCHOBE KOJIMPOBAHUS CTPOUTH HECTIOKHBIE MOICTTH (PU3NICCKUX MTOHITHH, 3aJAUHBIX CUTYAIIHIA;

* CTPOUTH HEOOJIbINNE (PU3UIECKHUE COOOIIEHUS B YCTHOU popme;

* IPOBOJUTH CpaBHEHHE (IO OJHOMY MM HECKOJBKHM OCHOBAaHWSM, HATJSIIHOE W MO TPEICTABICHHIO, COMOCTABICHUE U
MPOTUBOMOCTABJICHHE), TOHUMATh BBIBOJIbI, C/ICTIAHHBIC HA OCHOBE CPABHEHUS;

* TIPOBOJIUTH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BHIBOIBL;

* B COTPYAHUYECTBE C YUUTEJIEM MPOBOJIUTH KIACCH(PUKAINIO N3YIaEMbIX OOBEKTOB;

* CTPOUTH MPOCTHIE UHAYKTUBHBIC U JIETyKTUBHBIE PACCYKICHHUS;

* OCYIIECTBIISTH BEIOOP Hambosee 3p(HEeKTUBHBIX CITOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* TaBaTh ONPEICTICHUS TOHATHSIM




KommynukaTuBubie YY /I

Yuenuk nayuumcs:

® CaMOCTOSITEJILHO OPraHW30BBIBATH yueOHOE B3aWMOJCICTBUE B rpymme (ompeneisaTh OOIIHMe 1eIu, JOroBapuBaThcsa APYr C
JIPYTroM U T. 1.);

® TMPUHUMATH AKTUBHOE y4acTHe B paboTe mapamul U TPYIIIaMH, UCIIOIb3Ys peueBble KOMMYHUKATHBHBIC CPEICTBRA,;

® JIONMyCKaTh CYMIECTBOBAHUE PA3IMYHBIX TOUCK 3PCHHUS;

® CTPEMUTHCS K KOOPAMHAIIMM DPAa3IUYHBIX MHEHUW O MAaTeMaTHMYeCKUX SIBJICHHUSX B COTPYAHUYECTBE; JOTOBAPUBATHCA,
MPUXOJUTH K 00IIIEMY PEIICHUIO;

UCII0JIb30BaTh B OOIIEHUH MIPaBUiia BEXKIUBOCTH;

WCITOJIB30BATh TIPOCTHIC PEUYEBBIC CPECTBA TSI IIEpead CBOCTO MHCHHS;

KOHTPOJIMPOBATh CBOM JIEUCTBUS B KOJUIEKTUBHOM paboTe;

MOHUMATh COJIepKaHNe BOMPOCOB U BOCIIPOU3BOIUTH BOITPOCHI;

CJICTUTH 32 ICUCTBUAMU APYTHX YIaCTHUKOB B TIPOIIECCE KOJUICKTUBHOM TTO3HABATEILHOM NEITEITHHOCTH;

B JTUCKYCCHUU YMETh BBIIBUHYTH apPTYMEHTHI M KOHTPAPTYMCHTHI;

YUUTHCSI KPUTHYHO OTHOCUTBCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM MPH3HABATh OMIMOOYHOCTH CBOErO0 MHEHUS U
KOPPEKTUPOBATh €T0;

® T[OHMMAas TO3UIMIO JPYroro, pasinyaTh B €ro pedyd: MHEHuEe (TOUYKYy 3pEeHHus), J0Ka3aTeIhCTBO (apryMeHThl), (aKThl
(rUmoTe3bl, aKCUOMBI, TEOPUH ).

® OCYUIECTBJIATH BbIOOp Hanbosee 3(h(PEKTUBHBIX CIOCOOOB PEIICHUS 3a7]a4 B 3aBUCHUMOCTH OT KOHKPETHBIX YCIOBUM;

® J1aBaTh ONPECICHUS TTOHITHUSIM.

OO0muMu npeAMEeTHBIMHU pe3yJabTaTaMu 00y4eHHsl (pU3MKe B OCHOBHOM IIKOJIe ABJISIOTCH:

l.3HaHMA O TpHUPOJE BAXHEUIIUX (PU3MUYECKUX SBICHUH OKPYXKAIOUIETO MHUpAa U TMOHHMaHUE CMbICIA (U3UYECKUX 3aKOHOB,
PACKpBIBAIOIIMX CBS3b M3YUYEHHBIX SIBJICHUH; YMEHHMs IOJIb30BAaThCS METOAAMH HAYYHOTO HCCIEHOBAHUS SIBJICHUN MPUPOJIBI,
MPOBOJIUTh HAOJIO/ICHUS, TUIAHUPOBATH M BBIMOJHATH SKCHEPUMEHTHI, 00padaThiBaTh pe3yJbTaThl M3MEPEHUM, MPE/ICTABIAThH
pe3ynbTaThl MU3MEPEHUN € MOMONIbI0 TaOnul, rpapukoB U GopMys, OOHAPYKHUBATh 3aBUCUMOCTH MEXIY (PU3HUYECKUMU
BEJIMYMHAMU, OOBSCHATH IMOJYYEHHBIE pE3yJbTaThl W JIeJaTh BBIBOJbI, OLIEHUBATh T'PAHMIIBI TMOTPEIIHOCTEN PE3YNbTATOB
U3MEPECHU;



2.yMeHHUsI PUMEHSTh TEOPETUUECKUE 3HAHUS 110 (DU3UKE HA MPAKTUKE, pelaTh PU3ndYecKre 3a1aui Ha TPUMEHEHUE TTOJTyYeHHBIX
3HAHWM; 3.yMEHUS U HaBBIKU MMPUMEHSTH MOJyUYCHHbIC 3HAHUS JIJIS1 OOBSICHEHUS! PUHIIUIIOB IEUCTBUS BAKHEUIITUX TEXHUUYECKUX
YCTPOMCTB, pelICHUs MPaKTUYECKUX 3a]ad MOBCETHEBHOM >KU3HU, oOecriedeHusi 0e30MacHOCTH CBOEH >KHU3HH, PallMOHAIBLHOTO
PUPOOIIONB30BAHUS U OXPAHbI OKPYKAIOIIEH Cpeibl;

4.popmMupoBaHue yoexIeHUs B 3aKOHOMEPHOM CBSI3U M MO3HABAEMOCTH SIBJICHUI MPUPOIbI, B 00bEKTUBHOCTH HAYYHOI'O 3HAHUSA,
B BBICOKOW I[IEHHOCTH HAYKH B PA3BUTUU MATEPUATIBHOW U TYXOBHOU KYJIBTYPHI JIKOJIEH;

5.pa3BUTHE TEOPETHUECKOTO MBIIUICHHS HAa OCHOBE (POPMUPOBAHUS YMEHHI YyCTaHAaBIMBATH (DAKTHI, pa3ivuyaTh MPUUYUHBI U
CJIEJICTBHSI, CTPOUTh MOJIENM W BBIABUTATh TMIIOTE3bl, OTHICKMBATh U (OPMYIMPOBATH J10KA3ATENbCTBA BBIABUHYTHIX THIIOTE3,
BBIBOJUTH U3 SKCIIEPUMEHTAJIBHBIX (DAKTOB M TEOPETHUECKUX MOJIENIEH (PU3NYECKHE 3aKOHBI;

6.KOMMYHHUKATUBHbBIE YMEHUS TOKJIAAbIBATh O PE3yJbTaTaX CBOErO HUCCIEAOBAHMS, y4aCTBOBATh B JIUCKYCCHUU, KPATKO U TOYHO
OTBEYaTh HA BOIIPOCHI, UCIOJIb30BaTh CIPABOYHYIO JINTEPATYPY U APYTU€ UCTOYHUKU UH(OpMAIUH.

IIpeameTrHble pe3yJbTaThl H3yYeHus: GU3nKHU 7-9 Kiacc:

BhINyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCH:

co0JII01aTh MpaBuiia OE30MACHOCTH U OXpaHbl TpyAa pH padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

MMOHUMATh CMBICT OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (pu3udeckoe Teno, pusndeckoe siBjieHne, pu3nyeckasi BeIMIMHA, €IUHUIIBI
U3MEPEHHS;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTHh MPHU MOMOIIM (PU3NYECKUX METOJOB; AHAIM3UPOBATH OTHEIBHBIC STaIlbI
MIPOBEICHUS HCCIICIOBAHUN U MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;

CTaBUTb ONBITHI IO UCCIIETOBAHUIO PUBNYECKUX SBJICHUN WU (PU3UYECKUX CBOMCTB Tes 0€3 UCHOIb30BAHMS MPSIMbIX U3MEPEHU;
pu 5TOM POopMYIUPOBaATH MPoOIEeMy/3a1auy y4eOHOTO SKCIIEPUMEHTA; COOUPATh YCTAHOBKY M3 MPETIOKEHHOTO 000pYI0BaHMUSI;
MIPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOIBI.

MOHUMATh POJIb IKCIIEPUMEHTA B OJIYYEHUH HAYYHOU MH(POpMALINH;

MPOBOJIUTh TMpsIMbIE HM3MepeHus (U3MYECKUX BEIMYMH: BpPEMs, pacCTOSHUME, Macca Tena, 00beM, CuJla, TeMIeparypa,
aTMOC(epHOE JaBJICHHE, BIAKHOCTh BO3/yXa, HANpPSIKEHUE, CUJIa TOKa, PaJUallMOHHBIN (POH (C MCIOJIb30BAaHUEM JI03MMETPA);
IpyU 3TOM BBIOUPATh ONTUMAJIBHBIA CHOCOO HM3MEpPEHHS U HCIMOIb30BaTh MPOCTEHINME METOAbl OIEHKH IOTrPEIIHOCTEH
U3MEpPECHUM.

MPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYMH C HCIOIB30BAHUEM TIPSIMBIX HM3MEPEHUN: TIPU OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBATh pPE3yJbTAThl MOJTYUYEHHON 3aBHCUMOCTH (PU3WYECKUX BEIUYMH B BHUAC TAOIHUI] H
rpaduKoB, AeNaTh BEIBOABI IO pe3yabTaTaM UCCIIEIOBAHMUS;



IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYMH: IPH BBINOIHEHUM H3MEPEHUN COOMpaTh HKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIENYs MPEIJIOKEHHON MHCTPYKIUH, BBIYUCIATh 3HAYEHUE BEJIMYMHBI U AaHAJIM3UPOBATh MOJIYYEHHBIE PE3YJIBTAThI C
Y4E€TOM 33JJaHHOW TOYHOCTH U3MEPEHMUII;

aHAJIM3UPOBATh CUTYallMU TMPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, Y3HABaTh B HUX MPOSBICHUE M3YYEHHBIX (U3UUYECKUX
SBJICHUM WJIM 3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIIUECS 3HAHUS JIJIS1 UX OOBSICHEHUS;

MIOHUMAaTh MPUHLHUIBI JEHCTBUS MallWH, NPUOOPOB U TEXHHMUYECKUX YCTPOMCTB, YCIOBHUS HMX OE€30IACHOTO HMCIOJIb30BAHHS B
MOBCEHEBHOM JKH3HH;

WCIIOJIb30BaTh IPHU BBIMIOJHEHUH YYEOHBIX 3a/ad HAYYHO-TIOMYJIAPHYIO JIUTEpaTypy O (PU3MUYECKHUX SIBICHHUSX, CHPABOYHBIC
MaTepuaiibl, pecypcebl HTEpHET

BbinyCKHMK MOJY4YUT BO3MOKHOCTh HAYYHUThCS:

OCO3HaBaTh LIEHHOCTh HAYYHBIX UCCIEAOBAHUM, posib (PU3UKU B PACIIUPEHUU MPEACTABICHUI 00 OKpYKalOLEM MHUPE U €€ BKJIA]
B YJIyYIIIEHHE KaUeCTBa )KU3HU;

UCIIOJIb30BaTh MPUEMBbl MOCTPOCHUS (PU3MUECKUX MOJEINIEeH, MOUCKa U (POPMYJIUPOBKHU JOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKUX BbIBOJIOB HA OCHOBE SMITUPUYECKU YCTaHOBJIEHHBIX (DaKTOB;

CpaBHMBAaThb TOYHOCTb M3MEPEHMsI (PU3NYECKUX BEJIMYMH MO BEIMYMHE WX OTHOCHUTEIBHOW IMOTPEIIHOCTH MpU IMPOBEICHUU
MPSAMBIX U3MEPEHNU;

CaMOCTOSITENIbHO MPOBOJUTH KOCBEHHBIE M3MEPEHUS M HCCIEIOBAaHUS (PU3NYECKUX BEIMYMH C HCIIOJIb30BAHUEM DPA3IUYHBIX
CIIOCO0OB M3MepeHUs (PU3MUYECKUX BEJINYWH, BHIOMPATH CPEJCTBA M3MEPEHHS C Y4eTOM HEO0OXOIUMOW TOYHOCTH W3MEPEHHI,
000CHOBBIBaTh BBIOOp croco0a U3MEpPEHHs, aJEKBAaTHOIO IIOCTaBIEHHON 3ajade, NPOBOAUTH OLEHKY JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTAaTOB;

BOCIIPUHUMATh HMHGOPMALMIO (U3HUECKOTO0 COACpPX aHUS B HAYYHO-TIOMYJSIPHOW JMTEpaType U CpPElCTBAX MAacCOBOM
nH(pOpMaUU, KPUTUYECKH OLICHHBATh IMOJIYYEHHYI0 HMH(POPMALIMIO, aHAIU3UPYsS €€ COAEpKaHUEe W JIaHHble 00 MCTOYHHUKE
uHpopmanuu;

co371aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS O (PU3MUECKUX SIBIICHUAX HA OCHOBE HECKOJIbKUX HCTOYHHKOB
MH(}OpMaIUK, COMPOBOXKIATh BHICTYIJICHUE MTPE3CHTALUEH, YUUTBIBast OCOOCHHOCTHU ayIUTOPUHU CBEPCTHUKOB.

Conep:kanue y4eOHOro npeamera
Mexannyeckue siBJIeHUS
BbInyCKHMK HAYYHTCH:



pacno3HaBaTh MEXAHMYECKHE SIBIEHUS M OOBSCHATh HA OCHOBE MMEIONIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBHS
IPOTEKAHUS ATUX SBJICHUN: PABHOMEPHOE W HEPABHOMEPHOE IBH)KCHHE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJUHEUHOE
JBUYKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKEHHS, CBOOOJAHOE MAaJCHUE TeJl, paBHOMEPHOE JIBHIKEHHE IO OKPYKHOCTH,
WHEpLHs, B3aUMOJICWCTBUE TEJI, PEAKTHUBHOE ABWIKCHHE, IMEpelada JaBJICHUS TBEPIAbIMU TEJIaMH, XKUJIKOCTSIMU W Ta3amu,
aTMoc(epHOe JaBjeHUE, TIaBaHUE TeJl, PaBHOBECHUE TBEPABIX TeJl, UMEIOIIUX 3aKPEIUICHHYI0 OCh BpallleHMs, KoJieOaTelbHOe
JBU>KEHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

ONKCHIBATh M3YYECHHBIE CBOMCTBA TEJl M MEXAHWYECKUE SIBICHMS, MCHOJb3Yysd (PU3NYECKHE BEIMYUHBL: IMyTh, NEPEMEIICHUE,
CKOPOCTb, YCKOpPEHHE, Mepuoj oOpalleHHs, Macca Tela, IJIOTHOCTh BEUIECTBA, Chja (CUja TSKECTH, CHJla YIPYrOCTH, CHIIA
TpEHUs1), JABJIEHUE, UMITYJIbC Tela, KMHETHYECKas SHEPTHs, NOTEHLHAJIbHAs SHEPrus, MeXaHudyeckas padboTa, MEXaHWYecKas
MomHocTh, KII/[ mpu coBepuieHun paboThl C MCIOJB30BAaHUEM MPOCTOIO MEXAHHW3MA, CHUJIa TPEHUsS, aMIUIMTYZAa, MEPUOI U
4yacToTa KoJeOaHuM, JIMHA BOJIHBI U CKOPOCTh €€ PACHpPOCTPAHEHUS; IPU ONMCAHUH MMPABUIIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
HCIIOJIb3YEMbBIX BEJIMYMH, UX O003HAYEHUS M €JUHULBI U3MEPEHUS, HAXOAUTh (OPMYIIbI, CBSI3bIBAIOIINE AAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMU BEIMYMHAMU, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEIMYUHBI,

aHaJIM3UPOBATh CBOMCTBA TEJ, MEXAaHUYECKHUE SIBJICHMUSI W MPOILECCHI, UCHOJB3Ys (U3NYECKUE 3aKOHBI: 3aKOH COXpPaHEHUS
DHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHMS, MPHUHIIUI CYNEPHO3UIMU Ccull (HaxokaeHue paBHouercTByromen cwibl), [, 1T u III
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUs HUMIMyJbca, 3akoH ['yka, 3akoH I[lackans, 3akoH ApxuMena; OpU 3TOM pa3auvaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA;

pa3ianyaTh OCHOBHBIC IPU3HAKN U3YUYEHHBIX (DU3MUECKUX MOJENIel: MaTepuaabHas TOUKa, MHepLUalbHas CUCTEMA OTCUETA;
pemarh 3aJa4y, MCHOJb3yd (PU3MUECKHE 3aKOHbI (3aKOH COXPAaHEHWS SHEPruH, 3aKOH BCEMHPHOIO TATOTEHHS, HPHUHIIMI
cynepniozuuuu cui, I, I1 u 111 3akonsl HetoTOHA, 3aKOH COXpaHEeHMs] UMITyJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(dbopmybl, cBs3bIBaOlME (U3MUECKUE BEIMYMHBI (MyTh, CKOPOCTb, YCKOPEHHME, Macca Tejla, IMJIOTHOCTh BEUIECTBA, CHIIA,
JaBJICHUE, UMITYJIbC TeJla, KWHETUYECKas dHEprus, NOTEHIMAIbHASl SHEPTUs, MEXaHW4Yeckas padoTa, MEXaHMYECKask MOUTHOCTb,
KIIJ[ mpocToro Mmexanu3ma, cuiia TPEeHUsS! CKOJIbXKEHUs, KOADPUIIUMEHT TPeHUsI, aMIUIUTYa, IEPUOJ] U YAaCTOTa KOJIeOaHUM, TMHA
BOJIHBI M CKOPOCTb €€ pacHpOoCTpaHEHHs): Ha OCHOBE aHall3a YCJIOBUS 3aJlayd 3alKChiBaTh KPATKOE YCJIOBHUE, BBIACIATH
(du3nUecKue BEIMYMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHUs], MPOBOAUTH PACUEThl U OLIEHUBATh PEAIBHOCTD
MOJIyYEHHOTO 3HAUYeHUS (PU3NUECKON BEITUYUHBI.

BpInyCKHUK NOTYYHUT BO3MOKHOCTh HAYUUTHCS:

MCIIOJIb30BaTh 3HAHUSA O MEXAHMYECKUX SIBJICHMSIX B MOBCEIHEBHOW KU3HU JUIsl oOecrieueHus: 0€30MacHOCTH Mpu 0OpalleHun ¢
npuOopaMu U TEXHUYECKHUMH YCTPONCTBAMH, JUIsl COXPAHEHUs 3J0POBbsl U COOIOACHHUS HOPM SKOJIOTMUYECKOrO MOBEIEHUS B



OKpY>KaIoIlIeH cpesie; NPUBOAUTH MPUMEPHI MPAKTUUYECKOIO HUCIOJIb30BAHUSA (PU3NUYECKUX 3HAHUM O MEXaHMYECKHUX SIBJICHUSX U
($u3NYECKUX 3aKOHAxX; IPUMEPHI HCIOJIb30BAHUSA BO300OHOBIISIEMBIX HCTOYHUKOB DSHEPIUU; HKOJOTUYECKUX MOCIEACTBUM
UCCIIEI0BAHNS KOCMUYECKOTO IIPOCTPAHCTB;

pa3ianyaTh IpaHULBl IPUMEHUMOCTH (QU3NYECKUX 3aKOHOB, IOHUMAaTh BCEOOIIMNA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPAHEHUS MEXaHMYECKOM OHHEpPIMM, 3aKOH COXPAHEHHUsS MMIIYJbCa, 3aKOH BCEMHUPHOIO TSATOTEHHS) U OTPaHUYEHHOCTH
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

HaxXOJIUTh aJ€KBATHYIO MPEAJIOKEHHON 3a/1aue (PU3HUECKYI0 MOJIENb, pa3penaTh NpoodeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM
10 MEXAHHUKE C UCTIOJIB30BAHMEM MAaTEMATUUECKOTO anmnapara, Tak 1 pu IOMOILIY METO/I0B OLIEHKHU.

TensioBble ABJIEHUS

BbInyCKHHK HAYYUTCH:

pacmo3HaBaTh TEIUIOBBIC SBJICHUS U OOBSICHATH Ha 0a3¢ MMEIOIINXCS 3HAHUN OCHOBHBIC CBOMCTBA WUIA YCJIOBHS MTPOTEKAHUS ITHX
apiennit: quddy3us, u3MeHeHHMe o0bemMa Tel TpH HarpeBaHUM (OXJIAXICHUHM), OOJbINas CXKMMaeMOCTh Ta30B, Majas
C)KMMAEMOCTh JKMJIKOCTEH M TBEPJbIX TEJ; TEIJIOBOE paBHOBECHE, UCIApEHUE, KOHACHCAIlMs, TUIABJICHHUE, KPUCTAJUIM3alUs,
KHUIICHUE, BIAKHOCTh BO3/IyXa, Pa3jIM4HbIE CIIOCOOBI TEIUIoNepeiau (TeIIONPOBOAHOCTD, KOHBEKIIUS, U3ITyYCHHE), arperaTHbie
COCTOSIHUS BEIIIECTBA, MOTJIONICHUE SHEPTUH MPU UCTIAPCHHUH KUJKOCTH M BBIJICTICHUE €€ MPU KOHJEHCAIIMU Tapa, 3aBUCUMOCTh
TEeMIIepaTyphl KATICHUS OT JIaBJICHHUS;

OMHCHIBATh W3YYEHHBIE CBOWCTBA TE€JI W TEIUIOBBIC SBJICHUS, MCMONL3Yys (U3HMUECKUE BEJIMYMHBI: KOJWYECTBO TEIUIOTHI,
BHYTPCHHSS DHEPTHUS, TEMIIEpaTypa, YAeIbHas TEIUIOEMKOCTh BEIIIECTBA, yACIbHAS TEIUIOTa  IIABJCHUSA, YACHbHAS  TEIUIOTa
mapooOpa3oBaHus, yJedbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOX(DQPHUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOTO JBUTATENS; TPHU
OMHMCAHUKM TPABUJIBLHO TPAKTOBATh (PU3MUYECKHH CMBICI MCTOIB3YEMbIX BEIUYHMH, MX OOO3HAYEHUS W EAWHHUIIBI WU3MEpPEHUS,
HaxoIuUTh  (OPMYJIBI, CBS3BIBAIOIIME MAHHYIO (DHU3WYCCKYI0 BEIMYMHY C APYTMMH BEIMYWHAMH, BBIYUCIIATH 3HAUYCHHE
(hU3nYECKOM BEITMYUHBI,

aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBHIC SBJICHUS W IPOICCCHI, WCIIONB3YS OCHOBHBIC ITOJIOXKEHHUS aTOMHO-MOJICKYJISIPHOTO
YYCHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPaHCHUS DHEPTUH;

pas3nuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PHU3NYECKUX MOJIETIEH CTPOEHNS Ta30B, )KUIKOCTEH U TBEPBIX TEII;

MIPUBOJNUTH MPUMEPHI MPAKTHUECKOTO MCTOIb30BaHMS (PU3NMUECKUX 3HAHHUM O TETUIOBBIX SIBJICHUSX;

pemarh 3a7a4yd, UCIOJIb3ysS 3aKOH COXPAHEHHsS SHEPTUM B TEIUIOBBIX Ipoieccax U (OpMyIbl, CBS3BIBAIOIMINE (PU3HUECKHE
BEJMYMHBI (KOJIMUECTBO TEIUIOTHI, TEMIEpaTypa, yJeabHas TETIOEMKOCTh BEIIECTBA, YCIbHAS TEIIOTa TUIABJICHUS, YICTbHAs



TEIJI0Ta mapooOpa3oBaHusl, yJelabHasl TEIJIOTa CTOPAHMS TOIUIMBA, KOI(P(UIMEHT MOJE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENs):
Ha OCHOBE aHaJM3a YCJIOBUA 3aJa4d 3alMChIBATh KPAaTKOE YCJIOBHE, BBIIETATh (PU3MYECKHE BEIUYUHBI, 3aKOHBI U (HOPMYJIBI,
HE0OXO0IUMBbIE JJIS €€ PEIICHUS, MPOBOAUTH PACUYETHI U OIICHUBATH PEAIbHOCTD MOJIYYE€HHOTO 3HAYCHUS (PU3HUECKOM BEIMYUHBI.
BhInyCKHMK MOJTYYUT BO3MOKHOCTh HAYUYNUTHCH:

UCIIOJIb30BaTh 3HAHUSA O TEIUIOBBIX SBJICHUSIX B IMOBCEIHEBHOM >KU3HU g oOecredeHusi 0e30MacHOCTH NpHU OOpalleHUU C
npuOopaMu U TEXHUYECKUMH YCTPONCTBAMH, AJISi COXPAHEHUS 370POBbsI M COONIOACHUS HOPM 3KOJOTHYECKOTO TOBEACHHUS B
OKpYXalollel cpeAe; MNPUBOJUTH MPUMEPHl SKOJOTMYECKUX MOCIEACTBUNA paOOThl ABUTATeNIed BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U TUIPOAIEKTPOCTAHLINN;

pasznuyaTh rpaHUlbl MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMM XapakTep (PyHIaMEHTaJIbHBIX (DU3UYECKUX
3aKOHOB (3aKOH COXPAHEHMS YJHEPTUU B TEIUIOBBIX MPOLECCAX) U OTPAHUYEHHOCTh UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

HaXOJIUTh aJIEKBAaTHYIO MPEJI0KEHHOM 3aaue (PU3HUECKYIO MOJIENb, pa3peliaTh Mpo0OieMy KaK Ha OCHOBE HUMEIOIIUXCS 3HAHUH O
TEIUIOBBIX SIBJICHUSX C HCIOJIb30BAHUEM MAaTEMATUYECKOIO anmapara, TaK U Py MOMOIIM METOIOB OLICHKH.

3.]'IeKTpI/I‘IeCKI/Ie H MAarHuTHBIC AABJICHHUA

BbINyCKHUK HAYYUTCH:

pacmo3HaBaTh JJIEKTPOMArHUTHBIC SIBJICHUS U OOBSICHSATH HAa OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIE CBOWCTBA WIIM YCJIOBHS
MIPOTEKAHUSI ITUX SIBJICHUMW: SJIEKTpHU3alUs TeJl, B3aUMOJECHCTBUE 3apANIOB, AJIEKTPUUECKUNM TOK W €ro JEeUcTBUA (TEIIOBOE,
XUMUYECKOE, MarHuTHOE), B3aUMOJCHCTBUE MAarHUTOB, JJICKTPOMArHUTHAs WHAYKIUSA, JEeWCTBME MArHUTHOTO TIOJs Ha
MPOBOJIHUK C TOKOM M Ha ABIXKYIIYIOCS 3apsSKCHHYI) YacCTHUIly, AECHUCTBHUE S3JCKTPUUYECKOTO TOJS Ha 3apsHKEHHYIO YacTHILY,
3JIEKTPOMArHUTHBIE BOJIHBI, TPSMOJIMHENHOE PACTIPOCTPAHEHNUE CBETA, OTPAKECHUE U MPEIIOMIICHUE CBETA, TUCTIEPCUS CBETA,
COCTAaBJISITh CXEMBI BJIEKTPUYECKUX LETIEN C MOCIEA0BATEIBHBIM U MapalieIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3janyas yCIOBHBIE
0003HAYEHUS PJIEMEHTOB JICKTPUYECKUX IeTel (MCTOYHUK TOKA, KIF0U, PE3UCTOP, PEOCTaT, JIaMIouKa, aMIIepMeTp, BOJIbTMETP);
MCIIOJIb30BATh ONTHYECKUE CXEMBbI JJIs MOCTPOEHHUS U300paXKEHHM B MIIOCKOM 3€pKajie U COOMpAarOIIen JTUH3E;

OTMCHIBATh U3YYEHHBIE CBOMCTBA TE U 3JICKTPOMATHUTHBIC SIBIICHUS, UCTIONB3Ys (DU3UUECKUE BETUYUHBI: AJICKTPUUECKUHN 3apsi,
CHUJa TOKa, JJIGKTPUUECKOE HAMPSHKEHUE, SJIEKTPUYECKOE COMPOTUBIIEHUE, YJNIETLHOE COMPOTHUBIEHUE BEIIEeCTBa, paboTta
AIEKTPUUECKOTO TOJIsl, MOIITHOCTh TOKA, (DOKYCHOE PACCTOSTHUE W ONTHYECKAsl CUJIa JTUH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI U YAaCTOTA CBETA; MPU OMUCAHUU BEPHO TPAKTOBATH (DU3NYECKUN CMBICI UCIIOJIB3yEMbIX BEJTMYNH, UX 0003HAYEHUS
Y JMHUIBI U3MEPEHHUS; HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (U3UYECKYIO BETUYHHY C APYTHUMH BEIMUYUHAMU,



aHAJIM3UPOBATh CBOMCTBA TEJ, AJIEKTPOMArHUTHBIC SIBJIEHMS U MPOILECCHI, UCHOJB3Ysl (PU3NYECKUE 3aKOHBI: 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsA/a, 3akoH OMa Juis ydacTka Lemnu, 3akoH Jxoyns-Jlenna, 3aKkoH  NpsSIMOJIMHEHHOTO pacnpoCTpaHeHUs
CBETa, 3aKOH OTPaKEHUS CBETAa, 3aKOH IMPEJIOMJIEHMsI CBETAa; MPU 3TOM PA3INYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €T0
MaTEMaTUYECKOE BBIPAKEHUE;

IPUBOJUTH IPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHMS (PU3NUECKUX 3HAHUM O AJIEKTPOMArHUTHBIX SIBJICHUSX;

peliaTh 3aa4n, UCIOJIb3Ys (PU3NUYeCcKue 3aKOHbBI (3akoH OMa [ yJacTka 1enu, 3akoH JKoyrsi- pemarh 3a/1auu, UCIIONb3Ys
¢u3nueckue 3akoHbl (3akoH OMa 1S yyacTka 1enu, 3akoH [xoynsa-JIeHia, 3aKkoH NpsMOJIMHEHHOTO paclIpOCTPAHEHUS  CBETAa,
3aKOH OTpPaXEHUsl CBETa, 3aKOH MPEJOMIIEHHS CBeTa) M (OpMyIibl, CBSA3BIBAIOIIME (U3HUYECKUE BEIMYMHBI (CHJIa TOKA,
AIEKTPUYECKOE HANPSHKEHHUE, JIIEKTPHUUECKOE COMPOTHUBJIEHHUE, YNIEIbHOE CONPOTHUBIICHHE BEIIECTBA, pab0OTa 3JIEKTPUUYECKOTO
TOJISI, MOIITHOCTh TOKA, (DOKYCHOE PACCTOSHHE M ONTHYECKasi CUJIa JIMH3bI, CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa cBeTa, (OpMyNbl pacyeTa 3JEKTPUYECKOrO COMNPOTUBIEHUS NPH MOCIEI0BAaTEIbHOM U  HapajljIeIbHOM
COCIMHEHHH TPOBOJHHMKOB): Ha OCHOBE aHalM3a YCJOBHUS 3aJlayd 3alHChIBATH KPATKOE YCIOBUE, BBIACIATH (PU3HUECKHE
BEJIMUMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOUMBIE AJISl €€ PEIICHUs, IPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCThH MOJIYYEHHOTO
3HaYeHUs] PU3NYECKON BEITUUMHBI.

BbInyCKHMK IOJYYUT BO3MOKHOCTh HAYYHUThCS:

UCIIOJIb30BaTh 3HAHUS 00 JJIEKTPOMArHUTHBIX SIBICHUAX B IOBCEAHEBHOM JKM3HM MJid oOecmedeHuss Oe30MacHOCTH Npu
oOpatlileHuu ¢ nNpudopaMu U TEXHUYECKUMHU YCTPONCTBAMH, IJIsl COXPAHEHUS 370POBbsl U COOMIOACHUS HOPM HKOJIOTUYECKOTO
MOBEJEHUSI B OKpYXKAIOLIEH cpelie; MPUBOAUTH IPUMEPHI BIUSHUS AJIEKTPOMArHUTHBIX  W3JIy4YEeHUH Ha  JKUBBIC
OpraHU3MBbl;

pasznuyaTh TPaHULBI TPUMEHUMOCTH (PU3HYECKHX 3aKOHOB, IOHMMATh BCEOOIIMK XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXpaHEHUs AJIEKTPUYECKOTO 3aps/ia) U OrPAaHMYEHHOCTh HCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB (3akoH OMa [Jisi y4acTKa LIEMH,
3akoH Jlxoyns-Jlenua u ap.);

MCIIOJIb30BaTh MPHUEMbl OCTPOEHUSI (U3HUECKUX MOJENIEH, MOMCKa U (POPMYIMPOBKH JTOKA3aTENIbCTB BBIJABUHYTHIX TMIOTE3 U
TEOPETHUYECKUX BHIBOJOB HA OCHOBE AIMIIUPHUUECKH YCTAHOBJIEHHBIX (haKTOB;

HaxXOJIUTh aJ€KBATHYIO MPEAJIOKEHHON 3a/laue (PU3MUECKYI0 MOJIENb, pa3peliaTh NpoodiieMy Kak Ha OCHOBE MUMEIOIIMXCS 3HAHUM
00 3JIEKTPOMATHUTHBIX SBJICHUSAX C UCIOJb30BAHUEM MAaTEMaTUYECKOTO anrapaTa, Tak U IIPU MOMOIIN METOI0B OLICHKH.

KBaHTOBBIC AABJICHUSA
BbINyCKHUK HAYYUTCH:



pacno3HaBaTh KBAHTOBBIC SBJIICHUSI U OOBSCHITH HA OCHOBE MMEIOIIMXCSA 3HAHUM OCHOBHBIE CBOMCTBA WM YCIOBUS MPOTEKAHUS
ATUX SBJICHUN: €CTECTBEHHAs] U UCKYCCTBEHHAS PaJMOAKTUBHOCTD, O-, 3- U Y-U3IIy4YeHHs], BOSHUKHOBEHHUE JINHEWYATOTO CIEKTpa
H3JIy4eHHus aToma; ||

ONMKCHIBATh M3YyYEHHBIE KBAHTOBBIC SIBJICHUS, MCHOJB3Yys (PU3NUYECKHE BEITUUYMHBI: MACCOBOE YMCIIO, 3aps0BOE YHCIIO, MEPUOJ
noJiypacmnaja, sHeprusi (POTOHOB; MPHU ONMHMCAHUM TPABWIBHO TPAKTOBATH (DM3MYECKUN CMBICI MCIOJIb3YEMBIX BEIUYHMH, UX
00O3HAUYECHHUA M EAMHULIBI HW3MEPEHUs; HaXOIUTh (OPMYIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BBIUHUCIIATH 3HAUCHHE (PU3NYECKON BETUUHHBL;

aHAJIM3UPOBAaTh KBAHTOBBIC SIBICHHS, HMCHOJIb3Yd (U3MYECKHE 3aKOHBI M IOCTYJATHI: 3aKOH COXPAHEHUs SHEPIHH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsja, 3aKOH COXpPaHEHUs MacCOBOI0 4YMCJIa, 3aKOHOMEPHOCTH HW3JIy4YEHHs IOIJIOLICHUS CBETA
aTOMOM, ITPH 3TOM PA3INYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHHUE;

pa3InyaTh OCHOBHBIE NPU3HAKH TUIAHETAPHOW MOJIENIA aTOMA, HYKJIOHHOM MOJEIN aTOMHOTO S1pa;

IIPUBOAUTH IPUMEPHI NPOSABICHUS B IIPUPOAEC U NPAKTUYECKOIO UCIOIB30BAaHUS PAAUOAKTUBHOCTH, SIEPHBIX U TEPMOSIEPHBIX
peakunil, CeKTpajJbHOro aHaIn3a. [ |

BpInyCKHUK NIOJIyYUT BO3MOKHOCTh HAYUYUTHC:

HCIIOJIb30BaTh IMOJIyUYEHHBbIE 3HAHMSI B MOBCEIHEBHOM KHU3HM NpPHU OOpAIlllEHUU C MpUOOpaMU M TEXHUUYECKHUMH YCTPONCTBAMU
(CueTYMK MOHU3UPYIOIINX YACTHII, JO3UMETP), ISl COXPaHEHUS 3J0POBbS U COOJIIOIEHUSI HOPM

SKOJIOTMYECKOr0 ITOBEAECHUS B OKpYKarolen cpene; ]

COOTHOCHUTB HEPIHUIO CBSI3U aTOMHBIX sifiep ¢ AeheKTOM Macchl; ]

MIPUBOJUTH MPUMEPHI BIUAHUSA PAJUOAKTUBHBIX M3JIyYEHHUUW HA JKMBBIE OPraHU3Mbl; TOHUMATh NPUHIMN JAEUCTBUS TO3UMETPA U
pas3nuyaTh yCJIOBHS €ro UCIOJIb30BaHusd; (]

MOHUMATh IKOJIOTMYECKUE MPOOJIEMbl, BO3HUKAIOUIME MPU HCIOJIB30BAHUU ATOMHBIX 3JIEKTPOCTAHIMH, U MYyTH PELIEHUS ITUX
mpo0JieM, TIePCIeKTUBBI HCTIOIB30BAHMS YIIPABISIEMOT0 TEPMOSIIEPHOTO CUHTE3A. [

JIeMEHTbI ACTPOHOMUH

BpInyCKHUK HAYYHTCH:

yKa3biBaTh Ha3BaHUs TIaHeT COJHEYHOM CUCTEMBI; pa3jinyaTh OCHOBHBIE NMPU3HAKKM CYTOYHOIO BpalleHHUs 3BE3JHOr0 Heoa,
nerxeHust JIynsl, CoslHIIA ¥ TIIIaHET OTHOCHUTENBHO 3B€31; [

IIOHUMATh PA3JIUYUSL MEXIY TeIIUOLEHTPUUECKON U TeOLIEHTPUUECKON cucTeMamMu Mupa. [

BLIl'[yCKHI/IK HNOJYYHUT BO3MOKHOCTb HAYYUTLCH:



yKa3blBaTh OOIIME CBOMCTBA W OTJIMYMUS IJIAHET 3€MHOW TPYIIbI M IUIAHET-TUTAaHTOB; MajbiXx Ted COJHEYHON CUCTEMBI U
OONBIIMX IJIAHET; II0JIb30BaThCS KapTOM 3Be3AHOro HebOa mnpu HAOMIONEHUAX 3BE3JHOr0 Heba; pas3inyaTh OCHOBHBIC
XapaKTEpPUCTHUKU 3Be3]] (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCHUTD LIBET 3BE3/Ibl C €€ TEMIIEPaTypOK;

pazyinyath TUMOTE3bl O MPOUCXOKAeHUU COTHEYHOU CUCTEMBI. [

Coaep:xxanue Kypca
7 KJacc
(70 4, 2 u B HEZIEITIO)

BBenenue (4 4)

®usuka — Hayka o npupoje. Pusnueckue siBieHus. duzmyeckue cpoiicTBa Ten. Habmiogenue u onucaHue (U3MUYECKUX
saBiaeHui. duznyeckue BeIUurHbl. M3MepeHust (GU3MYECKUX BETUYUH: JIJIMHBI, BpeMEHH, TeMiiepatypbl. Ousnueckue npudopsl.
MexayHapoaHasi CHCTEMA €AUHULL. TOYHOCTH U MTOrPEIIHOCTD U3MepeHuii. Du3nka TeXHUKa.

JlaGopaTopHbie padoThI

Omnpenenenue 1EHbI IeTIEHUS IIKAJIbl U3MEPUTEILHOTO TPUOOpa.

JdeMoHcTpanuu

Ha6nronenne MexaHUYECKUX, TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M CBETOBBIX SIBJICHUH: JBIKCHHUE CTAJIILHOTO IIapUKa 1O
XKeJno0y KoJiebaHusl MassTHUKA, TAsTHHUE JIbJ]a, KAUTIEHUE BOJIbI, OTPAXKEHUE CBETA OT 3epKaja, dJIECKTPU3AIIHS Tell.
ITepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUM BelecTBa (6 1)

Ctpoenue BemiecTBa. ONbIThI, JOKA3bIBAIOIIME ATOMHOE CTPOEHHUE BEHIECTBA. T€II0BOE JBMXKEHHE ATOMOB M MOJIEKYIL.
BpoynoBckoe nBmwxkenue. {uddys3us B razax, >KUIKOCTSIX U TBEPABIX TeiaxX. BzauMojelcTBUe yacTuil BellecTBa. ATrperaTHbie
COCTOSIHUS BelecTBa. Mojienu CTpoeHusl TBEPABIX TEJI, JKUAKOCTEN U ra3oB. OObsICHEHHE CBOMCTB ra30B, KUJIKOCTEH U TBEPBIX
TEJI HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MPEICTABICHUM.

JlabopaTopHbie padoThI

Ornpenenenue pa3MepoB MaJbIX TEIl.

JdeMmoHcTpanuu

Hubdy3us B razax m Kuakoctu. PacTBopeHHme Kpacku B Boje. Pacmmupenwe Ten mpu HarpeBaHuu. Mojelb XaoTHUYECKOTO
JBYDKEHUST MOJEKyJI. Mojenb OpOyHOBCKOTO NBIKEHHS. MoJenbh KPUCTALIUYECKON pemeTkr. Mojenb MOJEKYJIbl BOIBI.



CuenieHue CBUHUOBBIX LHUIMHAPOB. JleMOHCTpalusi paclIMpEeHHs] TBEPJOTO Tejla MpU HarpeBaHuU. C)KaTUE W BBIIPSIMIICHUE
ynpyroro tena. CxxumaeMocTh ra3oB. CoxpaneHue o0beMa KUIAKOCTH MpU U3MEHEHUHU (HOPMBI COCy/Ia.

B3aumoaeiicTBusi Tea (22 4)

Mexanuueckoe asuxeHue. Tpaektopus. [Iyts. PaBHOMepHOE U HepaBHOMepHOe nBIkeHHe. CkopocTs. ['paduku 3aBucHMMOCTH
IyTH U MOJYJISI CKOPOCTU OT BpemeHu JBrxkeHus. Muepuus. MHeptHOCTh Ten. B3aumopeiicteue ten. Macca tena. M3Mepenue
Macchl Tena. [ImotHocts BemecTBa. Cuna. Cuna tspkectn. Cuna ynpyroctd. 3akoH ['yka. Bec tena. CBsi3b MEXIy CHIION TSHKECTH
n Maccou tena. Cuia TsSDKECTH Ha Apyrux ruia”ertax. uHamomerp. CrokeHHME IBYX CHJI, HANPABJIEHHBIX IO OJHOM IPSMOM.
PaBuogeiicTBytomas AByx cwi. Cuna Tpenusi. @uszndeckas npupojaa HeoecHbIX Tesl COJIHEUHOU CUCTEMBI

JlabopaTopHbie padoThI

N3mepenune mioTHOCTH TBEpAOTO Tena. MizMepenre Macchl Tena Ha PhIYaKHBIX Becax. McciienoBanne 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIB)KEHHUSI OT IUIOMIAIA COMPUKOCHOBEHHUS TEJI M CUJIbI HOPMAJIBHOIO JaBICHUS. | pamynpoBaHre NMPYyKUHbI U U3MEPEHUE CHII
JTAHAMOMETPOM.

JdemoHcTpanumn

TpaexTopus ABMKEHUS IIapuKa Ha IIHYpE W IIapuKa, moja0packiBaeMoro BBepX. SIBieHue uHepuuu. PaBHOMEpHOE JIBUKEHUE
My3bIpbKa BO3/lyXa B CTEKJISHHOW TpyOke ¢ Bomou. Paznmuunbie Buasl BecoB. CpaBHEHHE MacC TeJ ¢ MOMOIIBIO PABHOIIJICUYHBIX
BecoB. B3BemmBanue Bo3ayxa. CpaBHEHHE MAacC Pa3IMYHBIX T, UMEIOIIUX OJWHAKOBBIAH O00BEM; OOBEMOB TEll, MMEIOIIUX
OJIMHaKOBBIE Macchl. MI3mepenue cuiibl mo nedopmaruu npyxunbl. CBoicTBa cuiibl Tpenus. CroxeHue cwi. PaBHoBecue Tena,
MMEIOIIEro och BpamieHusi. CriocoObl YMEHbBIIICHUS U YBETUYCHUS CHIIbI TpeHusl. [ToIUITHIKY pa3IudaHbIX BUIOB.

/laBjieHUe TBEPABIX TeJI, *KUAKOCTEel U ra3os (21 u)

JlaBnenue. JlaBnenue TBepabix Ten. [laBimenuwe raza. OObsCHEHHE [aBJICHUS Ta3a Ha OCHOBE MOJIEKYISIPHO-KMHETHYECKHUX
npeacrapiaennil. [lepenaua naBiaenus razamu u xuakoctsamu. 3akoH [Tackansa. Coobiaronue cocynbl. ATMochepHOe JaBlieHUE.
Metoasl u3zMmepenue atmochepHoro napieHus. bapoMerp, MaHoMmeTp, Hacoc. 3aKOH ApxuMena. YCIOBUS IUIaBaHUS Tell.
Bosznyxomnnasanue.

JlabopaTopHbie padoThI

Ornpenenenne BhITAJIKUBAIOLIECH CUIIbI, ICHCTBYIOIIECH HA TEJIO, MOTPY>KEHHOE B KHUJIKOCTh. BhIsICHEHHE yCIIOBUH IJIaBaHUA Tejla B
KHUAKOCTHU. JeMoHCTpamumn

3aBUCUMOCTh JIaBJICHUSI OT JACHCTBYIOIIEH CHJIBI M IUJIONIAAM Omopbl. Pa3zpe3anHue ruiacTUiIMHA TOHKOM MPOBOJOKOM. [laBieHue
raza Ha crenku cocyna. [llap Ilackams. JlaBnenue BHyTpu xuakocTu. CooOmiaromuecs coCyabl. YCTpPOWCTBO MaHOMETpA.
Oo6napyxenue arMmochepHoro maBieHus. HM3mepenune atmocepHOro naBieHHS OapOMETPOM-aHEPOHWJIOM. YCTPOWCTBO H



JEHCTBHE TUAPABIMYECKOIO Ipecca. Y CTPOMCTBO U AEHCTBHE Hacoca. J[efCTBUE Ha TEJIO apXUMENOBOM CUIIBI B )KMJIKOCTH M rase.
[InaBanue Tten. OneiT Toppuuesn

Pa6ora u MmomHOCTH. JHeprus (14 4)

Mexannueckas padota. MomuocTs. [IpocTeie Mexanu3Mbpl. MOMEHT cuiibl. Y CIOBUS PaBHOBECHS pblyara. «30J0TOE IPABUIION»
mexaHuku. Bunbl paBHoBecus. Koagduuuent nonesnoro aeiicrsus (KIIA). Dueprus. [loTeHmanpHas 1 KUHETUYECKAsl SHEPTUSL.
IIpeBpaiienne 3Hepruu.

JlabopaTopHbie padoThI

Briicaenne ycnoBus paBHoBecus peruara. Omnpenenenue KIIJ[ npu mogseme Tena 1o HaKJIOHHOM IUIOCKOCTH. Haxoxknenue
LIEHTPA TSKECTH TUIOCKOTO Tea.

JlemoHCcTpanumn

[Ipoctbie MexaHu3Mmsbl. lIpeBpaiieHne sHEpruuM Mpu KoieOaHHWAX MAasTHHUKA, PACKpPYYMBAaHWU NPYXKUHBI 3aBOJHOM WIPYILIKH,
IBKEHUE «CerHepoBa» Kozeca M3MmepeHue paboOThl MpU NEPEMEIICHHH Teia. YCTPOWCTBO M JIEWCTBHE pblyara, OJIOKOB.
PaBeHCTBO paboOT pU UCIIOJIB30BAHNUN IPOCTHIX MEXAHU3MOB. Y CTOMYMBOE, HEYCTOMUUBOE U O€3pa3IMuyHOE PAaBHOBECHS TEI.

8 kuacc
(70 4, 2 4 B HEAEIIO)

TemnoBble aaBJjeHnus (24 4)

TennoBoe gBwxkeHue. TermnoBoe paBHOBecue. Temmeparypa. BuyTtpennsisi oHeprus. Pabota u  Temionepenaya.
TennonpoBoaHocts. KonBeknus. M3nyuenne. KoaudecTBo TEMIOThL. Y I€IbHAS TEMIIOEMKOCTh. PacyeT Koam4yecTBa TEIIOTh TPU
TEMI000MEHe. 3aKOH COXPAHEHMSI M MPEBPALEHUS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX Mpolieccax.

[InaBieHMEe W OTBEpIAECBAaHUE KPUCTALIMYECKUX TEJN. Y AENbHas TEIUloTa IuiaBieHus. lcrmapenne n KoHaeHcauuu. Kunenwe.
BnaxxnocTs Bo3ayxa. YienbHas TemjaoTa mapooOpa3oBaHusi U KoHAeHcauu. OObSICHEHUE U3MEHEHUsl arperaTHOro COCTOSIHUS
BEIIIECTBA HAa OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX NPEACTABICHUNA. 3aKOH COXPAHEHHWsI DHEPTHUM B TEIUIOBBIX IPOLECCAX.
[IpeoOpa3zoBaHue sHEpruM B TEIUIOBBIX MalllMHAX. J[Burarenb BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ[ TemnoBoro
ABUTATENS. DKOJIOTUYECKUE TPOOIEMBI HCIIOJIb30BAHUS TEIUIOBBIX MAIIIHH.

JlaGopaTopHbie padoThI

N3mepenue yaenbHOM TEMIIOEMKOCTH TBEPAOTO TEIA.

CpaBHEHHE KOJMYECTB TEIUIOTHI P CMEIIMBAHUH BOJbI PA3HON TEMIIEPATYPHI.



N3MepeHne BIa>XHOCTH BO3yXa.

JdeMoHCcTpanuu

HarpeBanue xuaKoCcTH B JJATYHHOU TpyOKe.

Harpepanue )xuakocTel Ha IByX TOpPEIKaXx.

Harpepanue BoAbI py CrOpaHUU CyXOro TOPKOYETO B TOPEIIKE.
OxJ1a’kIeHue KUIKOCTH MPU UCHTIAPEHHH.

HabGnronenue npouecca HarpeBaHus M KUTIEHUS BOJbI B CTEKJISIHHOM KoJI0€.
[TpuHIMN 1ENCTBUS TEPMOMETPA.

TennonpoBOIHOCTh Pa3IMYHBIX MATEPUATIOB.

KonBek1us B JKUIKOCTSX U Ta3ax.

Tennonepenayda myTeM U3Iy4eHHUS.

SBnenue nucnapeHus.

Habitoienue koH1eHcay MapoB BOJbI HA CTAKAHE CO JIbJIOM.
Y CTpOUCTBO KalOpUMETpa.

Mojenb KpUCTAUIMYECKOU PELIETKH.

duekTpuuyeckue siBjeHus (29 v)

OnekTpuzanus Ten. JIBa poja SIEKTpUUECKUX 3apsiaoB. B3ammogelicTBue 3apsikeHHbIX Tel. [IpOBOAHMKH, NMAIIEKTPUKH M
MIOJIYIIPOBOJHUKH. DJEKTPUYECKOE TOJIE. 3aKOH COXPAHEHUs DJEKTPUYECKOTOo 3apsiza. [[enmMmocTh 3JIEKTpUYEcKOro 3apsja.
OnekTpoH. CTpoeHUE aToMa. DIIEKTPUIECKAN TOK. J[eMCTBHE SJIEKTPUUECKOTO IMOJIS HA AJIEKTpUYECKUE 3apsiabl. ICTOUHMKY TOKA.
Onexktpuueckas nenb. Cua Toka. IJIEKTPUUECKOE HAIPSHKEHHUE. DIEKTPUUECKOE CONPOTUBIIEHUE. 3aKOoH OMa ISl y4acTKa LEnu.
[locnenoBarenpbHOE M NapaJIEIbHOE COEIUHEHUE MPOBOJHUKOB. PaboTa M MOIIHOCTh 3JEKTPUYECKOro Toka. 3akoH Jlxoynsa—
Jlennia. Konnencatop. [IpaBuiia 6e3omacHOCTH TIpH paboTe € AIEKTPONIPUOOpAMH.

JlabopaTopHbie padoThI
N3mepenne HanpsHKEHUs Ha Pa3IMUHbBIX Y4acTKaX dJIEKTPUYECKOM IETIH.

I/ISMepeHI/IC COIIPOTHUBJICHUSA IIPOBOAHUKA ITPH ITOMOIIHU aMIICPpMETpPa U BOJIIBTMETpPA.

N3mepenrie MOITHOCTH U pabOTHI TOKA B SJIEKTPUUIECKOM JIaMITE.

COopka 3IIeKTpUUIeCKOM e U U3MEPEHNE CUJIbI TOKA B €€ Pa3IMYHBIX YUaCTKaX.

PerynupoBaHue cuiibl TOKa PEOCTaTOM.
JdeMmoHcTpanuu



DJEeKTpU3aLHus TEN.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

JIBa poa 3JIEKTPUYECKUX 3aPSIOB.

Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOIIA.

OO6HapyxeHue MoJis 3aps>KEHHOTO IIapa.

J1enmMMOCTh 3IEKTPUYECKOTO 3apsiaa.

B3auMmopelicTBre napamienbHbIX TPOBOJHUKOB MPH 3aMbIKAHUU LETIH.

Y CTpONCTBO KOHIEHCATOPA.

[TpoBOIHUKH U U30JIATOPHL.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3mepenne HanpsiyKeHUs: BOJIbTMETPOM.

Peocrar u MarasuH COIpOTUBIIECHUN.

DJIeKTPOMATHUTHBIE siBJIeHHS (5 1)

OmneiT Opcreaa. MarautHoe noje. MarHuTHOE MOJIe OPSIMOTO TOKa. MarHUTHOE MOJIe KaTyIIKKA ¢ TOKOM. [I0CTOSIHHbIE MarHUTHI.
MarHutHoe 1oJie NOCTOSIHHBIX MarHuToB. MaruutHoe nosie 3emun. B3anmoelictBue MarauuToB. JleficTBrE€ MarHUTHOTO TIOJISI Ha
MIPOBOJAHUK C TOKOM. DJIEKTPUUECKUI ABUTATENb.

JlaGopaTopHbie padoThI

N3yuyenune aneKTpruuecKoro IBUraTessi MOCTOSHHOTO TOKa (Ha MOJIEIH).

JlemoHCcTpanumn

OmneiT Dpcrena.

MarauTHoe 1oJje ToKa.

JlelicTBHE€ MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

BzaumopencTBre MOCTOSSHHBIX MAarHUTOB.

Y CTpOUCTBO U JIEUCTBUE KOMIIACA.

Y CTpOUCTBO 3JIEKTPOABUTATEIIS.

CgetoBble siBjieHus (10 41)

Uctounuku ceeta. [IpsiMonuHeiiHOe pacnpocTpaHeHne cBeTta. Bunumoe nBuxeHre cBetuil. OTpakeHue CBeTa. 3aKOH OTPaXKEHUS
ceera. [lmockoe 3epkano. [Ipenomienue cBera. 3akoH npenomiieHus: cBeta. JInnzpl. @oKycHOE paccTosiHUE JUH3bI. OnTHYecKas
cuia nuH3bL. M300paxenus, n1aBaeMble TUH30M. ['11a3 kak onTudeckas cucreMa. OnTHYecKre mpuOOphI.



JlaGopaTopHbie padoTHI .

N3mepennie poKyCHOTO pacCTOSIHUSI COOMpPAIOIIEH JIMH3BI.

[Tomyyenue n300pa>keHui MPU MOMOIIIH JIMH3BI.

JdeMoHCcTpanuu

[IpsAMonMHEHOE pacpOCTPaHEHUE CBETA.

[Tomy4yeHue T€HU U MOTYTEHHU.

OtpaxeHune cBeTa.

[Ipenomnenue ceera.

XoJ ayuei B coOuparoliei JInH3e.

XoJ Jiy4el B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[TpuHIMO KeMCTBUSI MPOSKIIMOHHOTO amnmapara v goToanmnapara.

Mopenn rnasa.

9 kace

(105 u, 3 4. B HeZEIIO)

3akoHbI B3auMo/ieiicTBUs M ABMAKeHUs TeJ (39 4)

MarepuanbHas Touka. Cucrema oTcyeTa.

ITepemenienne. CKOpOCTh NPSMOIMHENHOTO PABHOMEPHOTO JABH)KCHHUS.

[IpsiMonHEHOE PaBHOYCKOPEHHOE ABUKEHUE: MTHOBEHHAs! CKOPOCTh, YCKOPEHUE, IEPEMEIICHHE.
['padyixy 3aBUCUMOCTH KHHEMATUYECKUX BEJTUYHH OT BPEMEHU IIPU PABHOMEPHOM M PAaBHOYCKOPEHHOM JIBUKEHUU.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABMKEHUS. | 'eonieHTpruecKas U reMoleHTpUYeCcKasi CUCTEMbI MUPA.
NuepunanbHas cucrema orcuera. [lepBblii, BTOpoM U TpeTui 3aK0HbI HproTOHA.

CBoOoanoe nagenue. HeBecomocTh. 3akOH BCEMUPHOTO TATOTEHUA. ICKyCCTBEHHBIE CITYTHUKUA 3EMITH.
Nmnynbe. 3akOH cOXpaHEeHUs UMITyJIbca. PeakTUBHOE IBUXKEHUE.

JlabopaTopHbie padoThI

1. VccnenoBanre paBHOYCKOPEHHOTO JBMKEHHS 0€3 HadallbHOM CKOPOCTH.

2. I3mepenne yCKoOpeHus: CBOOOTHOTO MaICHHUS.

Mexannuyeckoe Kosedanue U BOJHbI. 3BYK (15 1)



Koneb6arenbnoe aBmxenue. Konebanus rpyza Ha mnpyxuHe. CBoOomubie kosiebanusi. KoneGatenbHas cucrema. MasTHHK.
AMIUTYyna, epuo/l, yactora konedanuii. ['apmMmonnyeckue konebaHusl.

[IpeBparienue 3Hepruu Npu KojaedaTeIbHOM JABUKEHUU. 3aTyXaromiue kojiedanus. Boeinyxiennbie konedanus. Pesonanc.
Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lonepeunsie U npojoiibHble BONHBI. J[JinHa BOJIHBL. CBSA3b JAJIMHBI BOJHBI CO
CKOPOCTBIO €€ paclupOCTPAHEHHUS U

MEPUOJIOM (4aCTOTOM).

3ByKOBBI€ BOJIHBI. CKOPOCTH 3ByKa. BbicoTa, TeMOp M TpOMKOCTB 3ByKa. 9X0. 3BYKOBOU pe3oHaHc. MHTepdepeHius 3ByKa.
JlabopaTopHbie padoThI

3. UccnenoBanme 3aBUCHMOCTH TTEPHOJIa U YACTOTHI CBOOOIHBIX KOJIEOaHWA MasSTHHKA OT JIJTMHBI €T0 HAUTH.

DJIeKTpoMaruuTHoe noJie (214)

OnHOPOIHOE M HEOJHOPOJHOE MArHUTHOE TIOJIE.

Hanpasnenue Toka U HanpaBjieHUE JUHUN ero MarHuTHOTro noJist. [IpaBuno OypaBuuka.

OO6HapyxeHue MarHuTHoro moJjs. [IpaBuiio neBoit pyku.

Nunykuuss marHuTHOrO mosisl. MarnutHelid noTok. Ombitel  ®Dapanes. OnekTpoMmarHuTHas uWHAyKuus. Hanpasnenue
WHAYKIIMOHHOTO ToKa. [TpaBuiio JIenua. SIBineHne caMOMHAYKIIUH.

[Tepemennsriii Tok. ['eneparop nepemenHoro Toka. [IpeobpazoBanust sHeprun B dNeKTporeHeparopax. Tpanchopmarop. [lepenaya
AIEKTPUUYECKON SHEPTUH HA PACCTOSIHUE.

DJIEKTPOMAarHUTHOE TI0JIE. DJEKTPOMArHUTHbIE BOJHBI. CKOPOCTh PpACOPOCTPAHEHHS HJIEKTPOMArHUTHBIX BOJIH. BrusHue
AJIEKTPOMArHUTHBIX U3TyYCHUN Ha KUBbIC OPTaHU3MBI.

Konebarenbubiii KOHTYp. [losydeHre 351eKTpOMarHuTHBIX KoJieOaHui. [I[pUuHIMIIBI paIuOCBsI3U U TEJICBUICHUS.

[MuTepdepenus cBera.] DnexkTpomMarHutHas npuponaa cseta. IIpenomnenne cseta. Ilokazarens npenomienus. ucnepcus
ceera. l[Bera Ten. [Cnekrporpad u cmnektpockorn.|] Tumbsl ontuueckux crnekTpoB. [CrnexkTpanbHblii aHanus.] I[lornomienue u
ucIyckaHnue cpeta aromaMu. [IpoucxosxieHue JIMHEHYaThIX CIIEKTPOB.

JlabopaTopHbie padoThI
4. I3ydyenue ABIEHUS AIEKTPOMArHUTHOM MHYKIINH.

5. HabimoieHue CIomHoro U JMHEHYaThIX CIEKTPOB UCITYCKAHUS.

Crtpoenne atoma u aroMHoro siapa (15 4)



PannoakTUBHOCTD KaK CBUJIETEIBCTBO CJIOKHOTO CTPOEHUSI aTOMOB. AJlb(a-, 6eTa- U raMMa-u3ITydeHHUs.
Onsitel Pezepdopaa. SAnepuas Mmozens aroma.

PannoakTuBHBIE PEBpAILIEHUS aTOMHBIX sep. CoxpaHEeHHE 3apsJ0BOTO U MaCCOBOTO YHCEN
DKCIEpUMEHTAIBHBIE METO/IbI UCCIIETOBAHNS YACTHLI.

[IpoToHHO-HENTPOHHAS MOAEIND sApa. PUZUYECKHI CMBICI 3apsiA0BOTO U MaccoBoro uucel. M3oromnel. [IpaBuna cMmemenus ams
anbda- u Oera-pacmana

DHeprus CBs3M YacTull B sjpe. JleneHue siaep ypaHa.

[ennas peakuus. SAnepHas sHEpreTUKa. IKOJIOTHIECKUE NPOOIeMbl paOdOThl AaTOMHBIX 3JIEKTPOCTAHIIMIA.
Hosumerpus. llepuon mnosypacnaga. 3aKkOH PaguOaKTUBHOTO pacrnana. BiusHue paauoaKTUBHBIX HW3IYyYCHUW HA JKUBBIE
OpTaHU3MBI.

Tepmosinepnas peakuus. Mcrounuku 3aeprun CosHIa U 3BE3I.

JlabopaTopHbie padoThI

6. 3MepeHne ecTeCTBEHHOTO paJuaIlliOHHOTO (POHA JO3UMETPOM.

7. 3y4yenue aeneHusd sjpa aromMa ypasa 1o ¢gororpaduu TpeKoB.

8. Ouenka nepuoja mojypaciajia HaXo X csl B BO3yXe MPOIyKTOB paclajia raza pajoHa.

9. Uzyuenune TPeKOB 3apsHKEHHBIX YACTHI] IO TOTOBBIM (hoTOrpadusiM.

Crpoenne u 3Boonus Beenennoii (6 u)

Cocras, cTpoeHue 1 npoucxoxacHue CoTHEUYHON CUCTEMBI.

[Tmanetsr u Masnbie Testa COTHEYHOM CUCTEMBI.

Crpoenue, nznydenue u 3Bostonns ColiHIa U 3BE3.

Crpoenue u 3Bostonust Beenennoit.

IHoBTOpeHne — 6 u.

TemaTnueckoe IJIaHKPOBaHKe 7 Kiace
No Ha3zBanue paznena KomnyectBo | KonmnuecTBO KOHTPOJIBHBIX U 1a00PaTOPHBIX PabOT
4acoB Ha
V3y4YCHUE




1 dusuka u ee posib B TO3ZHAHUHU 44 Jp.-1
OKPYKaIOIEero MUpa
2 [lepBoHavanbHble  cBeAeHUS O | 64 JIp.-1
CTPOCHHH BEIECTBA
3 B3aumoneiicTBue Ten 234 JLp.-5
K.p-2
4 JlaBiieHue TBEPABIX Ten, | 219 Jlp.-2
KHUJIKOCTEH U ra3oB Kp-1
5 PaboTa u MoutHOCTh. DHEpPTUs 134 Jlp.-2
K.p-1
PesepBHOE Bpems 34
TemaTnueckoe IJIAHUPOBaHMe § Ki1ace
Ne | HazBanue paznena KonuuectBo | KonnuecTBO KOHTPOJBHBIX U 1a0OpPaTOPHBIX paboT
4acoB Ha
U3YYCHHE
1 TerioBbie sIBJICHUS 234 Jp.-3
K.p.-2
2 DIIEKTPUYECKUE SIBJICHUS 294 JLp.-5
K.p-2
3 DNeKTPOMAarHUTHbBIE SIBJICHUS 54 Jlp.-2
K.p-1
4 CBeTOBbIE SIBJICHHUS 104 Jp.-1
K.p-1
PesepBHOE Bpems 34
TemaTnuyeckoe IJIAHUPOBaHMe 9 Ki1ace
No Ha3zBanue paznena KomuyectBo | KonmmuecTBO KOHTPOJIBHBIX U Ja0OPATOPHBIX paboT
4acoB Ha

VU3YUYCHHE




1 3aKOHBI B3aNMOJEHUCTBUS u| 34y JLp.-2
JIBUKEHUS K.p-2
2 Mexanuueckue — kojiebaHust — u | 154 JIp.-1
BOJIHBL. 3BYK Kp-1
3 DJEKTPOMarHUTHOE T0JIE 254 Jp.-2
Kp-1
4 Ctpoenue aroma u aTOMHOTO sijipa | 204 Jlp.-4
K.p-1
5 Ctpoenue u 3Bostonns Beenennoi | Su
6 Hrtorosoe noBTopeHue 64

Iloacnumenvnasn 3anucka
Pabouas nporpamma yueOHoro npeaMera «@usuka» B 7-9 kinaccax cocTaBieHa B COOTBETCTBUMU:

e ¢ TpeboBanusiMu DenepalbHOTO TOCYJAPCTBEHHOTO CTaHJapTa OCHOBHOrO OOIEero o0pa3oBaHUs, YTBEPXKICHHBIM
npukazoM MunuctepctBa oopazoBanust U Hayku PD ot 17.12.2010 r. Ne 1897 (¢ u3MEHEHUSIMH U JIOMOJTHEHUSMH 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 00pa3oBaTeIBLHOM MTPOTpaMMoit ocHOBHOTO ob1iero oopazoanus 'bOY COIII Ne 10 r.o. Yanaesck,

e ¢ yueonsM tutanom ['BOY COI Ne 10 r.o. YamaeBck

e ¢ [Iporpammoii kypca ®@usuka. 7—9 kinaccel : padoyas nporpamma k auaun YMK A. B. Ilepsimkuna, E. M. I'yTHUK :
yueOHo-MeTonueckoe nocooue / H. B. @unonosuy, E. M. I'ytauk. — M. : Jlpoda, 2017.

YyeOHUKY:

1. 7xnacc. «®usuka» YueOHuK s oOmeoOpazoBarenbHbix yupexacHuil. /A.B.Ilepoimkun. — 2-¢ uza. — M. : [lpoda Beprukansb
2017

2. 8xmacc. «duszukay YueOHuk aist o0meodpazoBaTenbHbIX yupexaeHuit. /A.B. Ilepoimkun. — 2-¢ uza. — M. : [lpoda Beprukansb
2018

3. 9xnacc. «®duszuka»y YueOHuK 15 obmieoOpa3oBaTenbHbix  yupexaenuil. /A.B.Ilepeimkun Y. M.I'ytHuk. — 2-¢ m3a. — M. :
Hpoda Beprukans 2019



Pabouas nporpamma mno npeamety «dusuka» opueHTHpPOBaHA HA ydamuxcsi 7-9-bIx

KJIACCOB. YPOBEHb U3YUYCHUS NpeIMeTa —

0a30BBbIii.

KJ1acc YacoB B HeJIEIIO YacoB B roj
7 KJ1acc 24q 709

8 Kiacc 29 704

9 kJacc 3q 1054
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