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1. Inanupyemble pe3yJbTAaThl 0CBOCHHS Y4eOHOro npeamMera «Du3uKar»:

Buinycknux nayuumes:

e coOmoparh mpaBmiia 0€30MacHOCTH M OXpaHbl Tpyna mHpu pabore ¢ y4eOHBIM U
1abopaTOpHBIM 000PYIOBAHUEM;

® TIOHMMATh CMBIC]I OCHOBHBIX (PU3UYECKMX TEPMHHOB: (PU3NYECKOE TeJO, (PU3HUECKOoe
sBIIeHUE, (PU3NUecKas BeJIMYMHA, SAUHUIIBI H3MEPEHNUS;

® pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PELIUTh IPHU TMOMOIIU (HU3HUECKUX
METOJIOB; aHAJTU3UPOBATh OTJIEIbHBIC 3TAIbl MPOBEICHUS HCCIEAOBAHUN M HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

® CTaBUTHb OIIBITHI IIO HMCCICAOBAaHHIO q)HSI/ILICCKI/IX SIBJICHUN WIIH (1)I/I3I/I‘-I€CKI/IX CBOMCTB
Ten 0e3 HMCMOJIb30BAaHUS NPSIMBIX H3MEPEHMId; Mpu 3ToM (GopMyiaupoBaTh HpobdiieMy/3amgady
yu4eOHOro PKCIepUMEHTa; cOOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO0 00OPYIOBaHUS; IPOBOAUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBI.

[Ipumeuanue. [Ipu npoBeaeHUM HUCCIENOBAHUS (PU3NYECKUX SIBJICHUM H3MEPUTEIbHBIC
npuOOpBl  UCTIONB3YIOTCS JIMIIb KAaK JAaTYMKH W3MEpeHHs (DU3MYECKHX BEIMYMH. 3arucu
MOKa3aHUM NMPSIMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

® TIOHMMATh POJIb IKCIIEPUMEHTA B MMOJIYYCHUU HAYYHOU MHpOpManny;

® TPOBOAUTH MpPsIMbIe MU3MEPEHHs] (PU3NYECKUX BEIMYMH: BpEMs, PacCTOSHHE, Macca
Tena, o0beM, CHila, TeMIleparypa, arMochepHoe IaBieHHe, BIKHOCTh BO3[yXa, HANpPsDKEHUE,
CWJIa TOKa, paJualvoOHHBIA (OH (C HCHIONB30BaHHMEM JO3MMETpa); MpPH 3TOM BHIOMpATh
OINTHUMAJIBHBIHA CIIOCO0 N3MCPCHUA U UCII0JIB30BATh HpOCTGﬁHIHC METOJbI OLICHKHU HOI’”pGHIHOCTCfI
WU3MEPECHU.

[Ipumeuanue. JIro6as yueOHasi nmporpaMma JoJbKHA 0OecreuyruBaTh OBJAJACHHUE MPSIMbIMU
HN3MCPCHUAMM BCCX NCPCUNUCIICHHBIX (1)I/I3I/I‘I€CKI/IX BCJIMYHH.

® IIPOBOJUTH HMCCJIICIOBAHUC 3aBHUCHMOCTEH (1)I/ISI/I‘IGCKI/IX BEINYNH C HCIIOJIB30BaHHUEM
OpSIMBIX M3MEPEHMH: MpPU STOM KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHPOBATh PE3YJIbTAThl
HOJ'Iy‘-IGHHOﬁ 3aBUCHUMOCTH q)HBI/I‘IGCKI/IX BCJINYMH B BUJIC T&6J’II/IH u Fpa(l)I/IKOB, J€JIaTb BBIBOJbI
10 pe3yJbTaTaM HUCCIIEI0BaAHUS;

® JIPOBOJUTH KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘ICCKI/IX BCJIIMYMH: TIpU BBIIIOJIHCHUUN
U3MEpEHUIl coOupaTh SKCIIEPUMEHTANBHYIO YCTAaHOBKY, CIEAys NpPEJIOKEHHOW WHCTPYKIUHU,
BBIYUCIIATE 3HAYCHUC BCIIMYWHBI U AHAJIU3WUPOBATH IMMOJIYYCHHBIC PE3YIIBTAThBI C YUYCTOM 3aJIaHHOI>’I
TOYHOCTH U3MEPEHMUIA;

® AHAJIM3UPOBATH CHUTYAIlMU IMPAKTUKO-OPHUCHTHPOBAHHOI'O XapaKTEpa, Y3HABATbh B HUX
IMMPOSABJICHUC HU3YYCHHBIX CI)I/ISI/I'-IGCKHX SIBICHUH WIIH SaKOHOMepHOCTeﬁ H TPUMCHATH
HUMCIOIIUECA 3HAHUA OIS UX 06T)$[CHeHI/ISI;

® [IOHMMAaTh NPHUHLHUIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUYECKUX YCTPOICTB,
YCIIOBHS WX 0€301MacHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

® JICIIOJIB30BAaTh MPH BBHIMOJHEHUH Y4EOHBIX 3ajad HAYUHO-TIOMYJISAPHYIO JIUTEPATYPY O
bU3UYEeCKUX SBICHUSIX, CIIPABOYHBIC MaTepHaIbl, pecypchl HTEpHET.

Buinycknuk nonyuum 603MOoHMCHOCHb HAYUUMbCAL:

® OCO3HaBaTh IICHHOCTb HAYYHBIX HCCICAOBAHUM, pONb (U3MKH B paclIMpeHUH
MpeJICTaBICHU 00 OKpYXKAIOIIeM MUPE U €€ BKJIaJ B YIYUIlIEHHUE KaueCTBA KU3HU;

® JCIIOJIB30BATh MPHUEMBI IOCTPOCHUS (PU3NUECKUX MOJIENIEH, MONCKa U (POPMYIUPOBKH
AOKAa3aTCIIbCTB BBIABHHYTBIX THUIOTC3 U TCOPCTHYCCKUX BBIBOJOB Ha OCHOBC SMIIMPUYCCKH



YCTaHOBJIECHHBIX (DAKTOB;

® CpaBHMBATb TOYHOCTh M3MEpeHHs] (U3MUECKUX BEIUYMH IO BEJIMYUHE UX
OTHOCHUTEJIbHOM MOTPEIIHOCTH MTPU POBEIECHUHU MIPSAMBIX U3MEPEHUM;

® CaMOCTOSITENILHO TPOBOJUTH KOCBEHHBIC HM3MEPEHUS WU HCCICIOBAHUS (DU3HUSCKUX
BEJIMYMH C MCIIOJIb30BAHUEM PA3IMYHBIX CIIOCOO0B M3MepeHus (PU3HMUECKUX BEITMYHH, BHIOUPATh
CpPeICTBAa U3MEPEHHS C Y4YEeTOM HEOOXOIHMMOIl TOYHOCTH H3MEPEHHH, 0OOCHOBBIBATH BHIOOD
crocoba M3MepeHus, aJeKBATHOrO MOCTABJICHHOH 3ajaue, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH
MOJIYYSHHBIX PE3YJIbTATOB;

e BOCIpUHUMATh HH(OpPMALKIO (U3UUECKOTO COACpKAHHUS B HAYYHO-TIOMYJISIPHOM
JUTepaType U CpeACTBaX MaccoBOil HHGMOpMAlNMMU, KPUTUYECKH OLEHUBATh MOJIYYEHHYIO
nH(pOpMalLIMIO, aHATU3HUPYS €€ COJIep:KaHre U TaHHbIe 00 UCTOUYHUKE MH(OpMALIUK;

® C03/1aBaTh COOCTBEHHbIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS O (PU3UUECKUX SIBICHUAX
HA OCHOBE HECKOJBKHX MCTOYHUKOB MH(POPMAINH, COITPOBOXKIATH BHICTYIJICHUE MTPE3CHTALIUEH,
YUUTHIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexannuyeckue siBJeHHsI

Buinycknux nayuumces:

® pAacro3HaBaTh MEXAHUYECKHE SIBJICHHS U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUUN
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHSI MPOTEKAHUS 3THX SBJICHUI: pABHOMEPHOE U HEPABHOMEPHOE
JBIKEHHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABUKEHUS, CBOOOTHOE TaJieHNEe TEJ, PABHOMEPHOE JABUKEHHUE TI0 OKPY>KHOCTH,
WHEPIMs, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JBIKEHUE, Mepeadya JaBJIeHUs TBEPAbIMUA TEIAMH,
JKUJKOCTSAMH M Ta3aMu, atMoc(epHOe IaBjeHue, IJaBaHHUE Tell, PAaBHOBECHE TBEPHBIX TEI,
UMEIOIINX 3aKpelIeHHYI0 OCh BpallleHHUs, KolebaTenbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);

® ONUCHIBATh HW3YYEHHBIC CBOMCTBA TEl M MEXAHUYECKHUE SIBJIICHHS, HCIOJIb3YS
dbuznyecKkrue BEeTUYUHBL: MyTh, IEpEMEIEHNEe, CKOPOCTh, YCKOPEHHE, TIEPUOI OOpallleH s, Macca
TeJa, TUIOTHOCTh BELIECTBA, CUja (CHJIa TSKECTH, CUJla YNPYrOCTH, CUJIa TPEHHs ), JaBJICHUE,
UMIyJIbC TeNla, KUHETUYeCKash HHEpPrusi, MOTEHIMalbHas DJHEPrus, MexaHuueckas padora,
MexaHnuuyeckas wmoiHocTh, KIIJ| mpu coBepumieHun paboThl ¢ HCHOJIB30BAHUEM IPOCTOTO
MeXaHHU3Ma, CHJIa TPEHHsI, aMIUIUTY/1a, IEPHOJ] U YacToTa KojeOaHuM, UIMHA BOJTHBI U CKOPOCTh
€€ pacmpoCTpaHEHUs; TMpPU ONUCAHUU TPABWIBHO TPAKTOBaTh (PU3UUYECKHI  CMBICI
WCIIOJIb3YEMBIX BEITUYMH, WX OOO3HAYCHHUS W €IUHHIBI W3MEPEHHS, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BETWYMHAMH, BBHIYHCIATH 3HAYCHUE
(U3UYECKON BETMYUHBL;

® aHATM3WPOBATH CBOWCTBA TEJ, MEXAaHWYECKHUE SIBJICHUS W TIPOIECCHI, HCIOIB3YS
(bu3MYEeCKHEe 3aKOHBI: 3aKOH COXPAHEHWS JHEPTHUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUT
CYTEPIIO3UITUH CHIT (HaXOXKIeHNEe paBHOAeCcTBYomIeH cribl), I, I1 u 11 3akonsr HeroToHa, 3aK0H
COXpaHEHHUsI UMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3iuyaTh
CJIOBECHYIO ()OPMYITUPOBKY 3aKOHA U €r0 MAaTeMaTUYECKOE BBIPAKEHUE;

® pasnuyaTh OCHOBHBIC TNMPU3HAKA HM3YYEHHBIX (U3MYECKUX MOJIETIeH: MaTepuaibHas
TOYKa, MHEPIHAIbHAS CUCTEMa OTCUETa;

e pewaTh 3a7auu, UCHOJIb3Yysl PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPTUH, 3aKOH
BCEMUPHOTO TATrOoTeHUs, npuHoun cynepnosuuuu cwi, [, II m III 3axkonsl HeroToHa, 3akoH
COXpaHEHUs HMIyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u QGOpPMYIHI,
CBSI3BIBAIOIINE (PU3NYECKUE BEIUYHHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teya, IIOTHOCTh



BEIICCTBA, CUJA, JABJICHUE, UMITYJIbC TeNld, KUHETHYECKAas DHEPrus, NOTCHLHAIbHAS DHEPIHUs,
MexaHu4deckasi pabota, mexaHuueckas MomHocTh, KIIJ] mpoctoro mexanusma, cuja TPEHUS
CKOJIBXKEHUs, KO3 (PULIMEeHT TpeHusl, aMILTUTY1a, TIEPUOJ] M YaCTOTa KOJIeOaHH, JUIMHA BOJHBI U
CKOPOCTb €€ paclpOCTPAHEHHs): Ha OCHOBE aHaJIM3a YCIOBHS 3aJadyd 3allMChIBaTh KPAaTKOE
yCIIOBHE, BBIIEIATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI M (OPMYIbI, HEOOXOIUMBIEC Ui €€
peleHts], IPOBOAUTh pacueThl U OLIEHUBATh PEAbHOCTh MOJYYEHHOIO 3HAa4yeHUus (pusnueckont
BEJIMYMHBI.

Buinyckuux nonyuum 603mM0%CHOCMb HAYYUMbCA:

® JCIOJb30BaTh 3HAHMSI O MEXAHWYECKUX SIBJICHUSIX B IIOBCEJAHEBHOM JKU3HU IS
obecrieyeHus 6€30MaCHOCTH IIPU 0OpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHMsI 310POBbs U COOJIIOJIEHHUS] HOPM 3KOJIOIMYECKOI0 MTOBEJICHHS B OKPY’KalOIIel cpelie;
IPUBOAUTH NMPUMEPHl MPAKTUUYECKOTO HCIOJIb30BAHUSA (U3NYECKUX 3HAHUNH O MEXaHMUYECKUX
SBIICHUAX M (PU3MUYECKUX 3aKOHAX; MPUMEPHI HCIOJIb30BAHHUA BO30OHOBISEMBIX HCTOYHHKOB
HHEPIrUH; 3KOJOTUUECKUX MOCIEACTBUN UCCIIEI0OBAaHUS KOCMUUECKOTO IIPOCTPAHCTB;

® pasnuyaTh TPAHUIBI MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, MOHHMMAaTh BCEOOLIMI
xapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHMsS MEXAaHWYECKOH H3Hepruu, 3aKoH
COXpaHEHUsI HMITYJIbCA, 3aKOH BCEMHPHOTO TSTOTEHHS) M OIPAaHUYEHHOCTh HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u zip.);

® HAXOJUTh aJIeKBaTHYIO MpPEAJIOKEHHON 3amaye (U3NYECKYI0 MOJENb, pa3pelaThb
npobiieMy Kak Ha OCHOBE HMEIOLIMXCS 3HAHUM [0 MEXaHWKE C HCIOJIb30BaHUEM
MaTeMaTUYECKOT0 anrnapaTa, Tak U IPHU MOMOLIU METO/I0B OLICHKH.

TenoBble ABIEeHUSA

Buinycknux nayuumes:

® DpAacro3HaBaTh TEIUIOBBIE SBJIEHHUS U OOBICHATH Ha 0a3e HMEIOLUMXCS 3HaHUUN
OCHOBHBIE CBOICTBa WJIM YCJIOBHS MPOTEKAHUS ITUX sIBIEHUN: nuddy3us, nu3MeHeHue odbema
Tel NpPU HarpeBaHUU (OXJAXKJEHUH), OoJblIas CKMUMAEMOCTh TIa30B, Majlasi CKHUMaeMOCTh
KUAKOCTEH M TBEPABIX TeN;, TEIJIOBOE PAaBHOBECHE, HCHApEHUE, KOHJIEHCAIlMs, IJIaBJICHUE,
KpUCTANIU3alMsl, KUIEHHE, BIAKHOCTh BO3[yXa, pa3jMyHble CHOCOOBI Termsonepesadn
(TEruIoNpPOBOJHOCTh, KOHBEKIIMS, M3JIyUYEHHE), arperaTHble COCTOSHHSI BEIIECTBA, MOTJIOIIEHUE
DHEPrUM NpPHU UCHAPEHUH JKUIKOCTH W BBIIEICHHE €€ NMPU KOHACHCALUHU I1apa, 3aBUCHUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS;

® OIUCHIBATh W3YYEHHBIE CBOWCTBA TEJI M TEIJIOBBIC SIBICHUS, UCIONB3YS (pu3nueckue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIUs, TEMIIEPATypa, yAeIbHAs TEIUIOEMKOCTb
BEIIECTBA, YJAeJbHAs TEIUIOTAa IUIaBJICHHs, YyJelbHas TeIIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTa CropaHus TOIUIMBA, KO3(PPHUIMEHT MOJE3HOro IEHCTBHUS TEIUIOBOTO JBUTATENs; MpU
ONMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHSI U €TUHUIIBI U3MEPEHHS], HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMU BETUYMHAMU, BEIUUCIISTH 3HaUeHUE (U3UYECKON BETUUHHBL;

® AHAJINM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJIEHUS U IIPOLIECCHI, UCIIONb3Ysl OCHOBHBIE
MOJIO)KEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOEHMM BEIIECTBA M 3aKOH COXPAaHEHUs
SHEPTruu;

® pa3nMyaTh OCHOBHBIC NMPU3HAKU M3YUYCHHBIX (PU3MUECKUX MOJIENEH CTPOEHHUs Ta3oB,
KUJIKOCTEN U TBEPABIX TEI;

® MPUBOJIUTH MNPUMEPHl MPAKTUYECKOTO HCMONb30BaHUS (U3UYECKUX 3HAHUUH O
TEIUIOBBIX SIBJICHUSX;



¢ pCIIaTh 3aAda4u, UCIOJIb3Yysd 3aKOH COXPAHCHUSA SHCPrud B TCIUJIOBLIX MpOIECCaX U
dbopMynbl, cBA3bIBaOIIKME (U3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHL, TEMIEparypa,
ylienabHas TEIJIOEMKOCTh BEUIECTBa, YyAeJIbHAs TEIUIOTa IUIABJICHUSA, YJelbHas TeroTra
napooOpa3oBaHus, yAeidbHas TEIJIOTa CTOPaHUS TOIUINBA, KOA(D(UIMEHT MOJIe3HOro AEHCTBUS
TEIUIOBOTO JIBUraTelis): HAa OCHOBE aHajIW3a YCJIOBMS 3aJaud 3allMCBhIBATh KPAaTKOE YCIIOBUE,
BBIJICNIATh (DU3NYECKHE BEIMYUHBI, 3aKOHBI M (OPMYIIbI, HEOOXOAMMBIE JUIS €€ pPELICHHUS,
MMPOBOAUTDL paCUYCThl U OLCHUBATL PCAJIbHOCTD MMOJTYUCHHOI'O 3HAYCHUSA (1)PI3H‘-I€CKOﬁ BCIINMYUHEIL.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

® NCIIOJB30BaTh 3HAHUA O TCILUIOBBIX SABJIICHHUAX B HOBCGI[HGBHOP'I KHU3HU [JId
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 37J0POBBS U COOIOJICHHSI HOPM 3KOJIOTMYECKOT0 MTOBEJICHHS B OKPYKAIOIIEeH cpeie;
IPUBOJIUTH IPUMEPHI FIKOJIOTMUECKUX TOCIEACTBUNA pabOThl ABUTATENC BHYTPEHHETO CrOpaHHUsl,
TEIUIOBBIX U THIPOIIEKTPOCTAHIINIA;

® pazMyaTh TPAHUIBI NMPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOITHIt
xapakTtep (yHIaMEHTAIBHBIX (PU3UYCCKHX 3aKOHOB (3aKOH COXPAHCHHS SHEPTUU B TEIUIOBBIX
mpoleccax) ¥ OrpaHUuYeHHOCTh MCIIOIb30BAHMSI YACTHBIX 3aKOHOB;

® HAXOIUTHh AaJEKBATHYIO TPEMIOKEHHON 3ajmade (U3HYECKYI0 MOJENb, pa3pemaTh
HpO6JICMy KaKk Ha OCHOB€ HMCIOIIHUXCA 3HAHUM O TEMJIOBBIX SBJICHUSX C HMCHOJb30BaHHEM
MaTeMaTUYECKOTO anmapaTa, Tak U IPHU MOMOIIH METO/I0B OLICHKH.

DJieKTpuYecKre 1 MATHUTHBIE SIBJIEHHUS

BblnyCKHuK Hayywumcs.

® DPACIIO3HAaBATH JJICKTPOMAIHHUTHBIC SBJICHUSA U 00BICHITL Ha OCHOBE UMCHOIINXCA
3HaHUN OCHOBHBIE CBOMCTBAa MJIM YCJOBUS TNPOTEKAHUS ITHX SBICHHWH: 3JIEKTpU3alUs Tel,
B3aMMOJICICTBUE 3apsA]OB, SJEKTPUYECKMA TOK M €ro JeicTBUsA (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMO/JICHICTBHE MAarHUTOB, 3JEKTPOMArHUTHAS MHIYKINA, IEHCTBHE MAarHUTHOIO
[OJsl HAa MPOBOJHUK C TOKOM M Ha JABWXKYIIYIOCA 3apsOKEHHYIO 4YacTHlly, JelcTBue
SJICKTPHUYCCKOTO IIOJIA Ha 3apsKCHHYIO 4YaCTHIY, 3JICKTPOMArHUTHBIC BOJIHBI, pr[MOJ'IPIHCfIHOG
pacnpocTpaHEHUE CBETa, OTPAKEHHUE U IIPEJIOMJICHHE CBETA, AUCIIEPCHS CBETA.

® COCTaBISATH CXEMbI JJIEKTPUYECKUX LENeH ¢ IMocieAoBaTebHbIM M MapallelbHbIM
COEJMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUCHMSI FIEMEHTOB JIEKTPUUYECKHX IieTei
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOIBTMETP).

® JCIIOJIB30BATh ONTHYECKUE CXEMBI JUI IIOCTPOCHUS N300paKEeHUI B IIIOCKOM 3epKaje
U cobuparomeil TuH3e.

® ONUCHIBATh H3YYEHHBIE CBOICTBAa TEN M DJIEKTPOMATHUTHBIE SBJICHUS, HCHOJB3YS
¢u3nueckue BEIWYMHBL: DJICKTPUUYECKUNA 3apsijl, CHJa TOKa, DJEKTPUYECKOe HampshKeHue,
AIIEKTPUUYECKOE CONPOTUBJICHUE, YIEIbHOE CONPOTUBIICHNE BEIIECTBa, paboTa JIEKTPUIECKOTO
MoJIsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOsIHME U ONTHYeCKas CHJIa JIMH3bI, CKOPOCTh
SJICKTPOMArdMTHBIX BOJIH, JJIMHA BOJIHBI M 4YaCTOTa CBECTA; IPU OIMMMCAHWHU BEPHO TPAKTOBATH
(1)I/ISI/III€CKI/II‘/'I CMBICJI HMCIOJB3YEMBIX BCIWYUH, HX 0o00O3HaYeHUsT W CAWHUIOBI HU3MCEPCHHA,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOLINE TAHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMHU BEIUYUHAMHU.

® aHaJIM3UPOBATh CBOMCTBA TeJN, SJIEKTPOMArHUTHBIE SBJICHHUS M MPOLECCHI, UCHOIb3YS
¢buznyecKre 3aKOHBI: 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsa, 3akoH Oma 15 ydacTKa LenH,
3akoH JDxoyns-JIeHna, 3aKOH HPSMOJIMHEWHOrO PacCpOCTPAaHEHUS] CBETA, 3aKOH OTPa)KEHUsS
CBETa, 3aKOH NPEJOMJICHHUS CBETa; MPHU 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTU4eCcKOe BBIPAKEHHE.



® IMPUBOJIUTH TPHUMEPHl MPAKTUYECKOTO UCIONb30BaHUS (U3NYECKUX 3HAHUKH O
3JIEKTPOMArHUTHBIX SBJICHUSAX

® permiaTh 33/1a4M, UCTIONB3Ys (PU3NUECKUEe 3aKOHBI (3akoH OMa 11 yJacTKa [EeMnH, 3aKOH
Jbxoyns-JleHna, 3aKOH IpPSIMOJIMHEHHOIO pacHpOCTPaHEHUs CBETa, 3aKOH OTPaKCHUs CBETa,
3aKOH IPEJIOMJIEHUs CBeTa) U (OpMyJibl, CBSI3bIBAIOLIME (U3NYECKUE BEIMUYMHBI (CHJIA TOKa,
JIEKTPUUECKOE HANpsDKEHUE, JJIEKTPUUYECKOE CONPOTHUBIEHHE, YAEIbHOE CONPOTHUBICHHE
BEILIECTBA, pab0Ta JIEKTPUUYECKOT0 OIS, MOIIHOCTh TOKA, (JOKYCHOE PacCTOSHUE M ONTHYECKast
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHMWTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBeTa, (HOpMYJIbI
pacueTa 3JIEKTPUUYECKOT0 CONPOTHUBIICHHUS PUIIOCIIEI0BATEIIBHOM U MapajlIeIbHOM COEAMHEHUN
IIPOBOJHMKOB): HAa OCHOBE aHaJIM3a yCJIOBHS 33/a4l 3alMCbIBaTh KPAaTKOE YCJIOBHE, BBIICISTH
¢u3nveckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC UISI €€ PEUICHHs, MPOBOIHUTH
pacueTsl M OIIEHUBATh PEATbHOCTH MOTYYE€HHOTO 3HAYCHUS (PH3UUECKON BETMYMHBI.

Buinycknux nonyuum 603moicHocms HAyUUmMbCa:

® JCIIOJIb30BATh 3HAHUS 00 DJIEKTPOMATHUTHBIX SIBICHUSX B MOBCEIHEBHOM JKU3HU IS
oOecrnieueHus 6€30IacCHOCTH MpU 00pallleHUuH ¢ IPUOOPAMH U TEXHUUECKUMHU yCTPOWCTBAMH, AJIs
COXpPaHEeHHMs 3710POBbS U COOJIIOJIEHHUSI HOPM 3KOJIOIMYECKOI0 MTOBEJICHHS B OKPY’KaloIIel cpele;
IPUBOAUTH MPUMEPHI BIUSAHUS SJIEKTPOMArHUTHBIX M3JIy4€HHUH Ha )KUBbIE OPIraHU3MBI;

® pasnMuaTh TPAHUIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHWMATh BCEOOIIHIA
xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMs JJIEKTPUUYECKOro 3apsjia) H
OTrPaHUYEHHOCTh HCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH Oma A y4yacTka IeNHu, 3aKOH
Jxoyns-Jlenua u ap.);

® JCIOJb30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKUX MOJENEH, MoucKa U (GOpMyITUPOBKHU
JIOKa3aTeIbCTB BBIABUHYTHIX TUIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIMPUYECKU
YCTAHOBJICHHBIX (DaKTOB;

® HAXOAWTh AaJCKBAaTHYIO MPEJIOKEHHOW 3anaue (QU3NYECKYI0 MOJIEb, pa3pelaTh
npobjieMy Kak Ha OCHOBE HUMEIOIIMXCS 3HAHUH 00 DSJIEKTPOMAarHUTHBIX SIBIEHUSX C
UCIOJIb30BAaHUEM MAaTEeMaTHYECKOTI'0 armapara, Tak ¥ MpH MOMOIIHA METOA0B OLEHKH.

KBanToBBI€ AABJICHUSA

Buinycknux nayuumcs:

® pAaclO3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSACHATH HAa OCHOBE HMEIOUIMXCA 3HAHUUN
OCHOBHBIC CBOMCTBA WJIM YCJIOBUS NMPOTEKaHMs STHX SBICHUN: €CTECTBEHHAss U MCKYCCTBEHHAas
pPalMOaKTUBHOCTb, O-, - W Y-U3Iy4YEeHHUs, BOSHUKHOBEHHME JIMHEHUYATOrO CIEKTpa W3MydeHHUs
aToMa;

® ONUCHIBATh HM3y4YCHHbIE KBAHTOBBIC SIBJICHMS, HCHOJB3Yd (PU3MUECKUE BEIUYMHBI:
MaccoBO€ YMCIO, 3apsA0BOE YHUCIO, MEPUOJ MOIypacnaaa, 3Heprusi (OTOHOB; MPU OMUCAHUU
NOpPaBUIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, HUX OOO3HAYECHUS U
€IMHUIBI U3MEPEHUS; HaXOIUTh (HOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEITMUHHY C
JIPYTUMH BEJTMYMHAMH, BEIYUCISTH 3HAUCHHE (PU3NIECKOIN BETMUNHBL,

® aHaJIM3UPOBATh KBAHTOBBIEC SBJICHUS, UCHOJb3Yd (PU3NYECKHE 3aKOHBI U MOCTYJAThl:
3aKOH COXPAaHEHUsS] HSHEPIUH, 3aKOH COXPAHEHHs AJIEKTPUUYECKOIrO 3apsia, 3aKOH COXpaHEHHUs
MacCcOBOI'O YHCJIa, 3aKOHOMEPHOCTH H3JIy4eHHs M TIOIJIOIIEHHUSI CBETa aTOMOM, IPU 3TOM
pas3InyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTHUECKOE BBIPAXKECHUE;

® pasnMyaThb OCHOBHBIC NPH3HAKH IJIAHETAPHOW MOJETH aTOMa, HYKJIOHHOM MOJEIH
aTOMHOTO 5/1pa;

® [IPUBOJUTH IPUMEPBl INPOSBICHHUS B IPUPOAEC U IPAKTHUYECKOIO HCIOJIb30BAHUS



PaZ0aKTUBHOCTH, SJICPHBIX U TEPMOSACPHBIX PEAKIINMA, CIEKTPATLHOTO aHATHN3a.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

® UCMOJb30BaTh IOJIyUEHHbIC 3HAHUS B TOBCETHEBHOM >KU3HM MpU OOpalleHUH C
npubopaMu ¥ TEXHUYECKMMH YCTPOUCTBAMHU (CYETUMK MOHU3UPYIOMIUX YACTHIL, TO3UMETD), IS
COXpPaHEHHS 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

® COOTHOCHUTB PHEPIHIO CBSI3M ATOMHBIX AJIep € AePEKTOM MaCCHhI,

¢ [IPUBOAWUTL HNPHUMEPHI BIUAHUA PAJHOAKTHUBHBIX I/IBJIy‘-IeHI/Iﬁ Ha XUBBIC OPraHU3MBI;
MOHUMATb MPUHIIUI JEHCTBUSI TO3UMETPA U Pa3InyaTh YCIOBUS €r0 HUCIOIb30BaHUS;

® J[IOHUMAaTh DKOJIOIMYCCKUC HpO6JICMBI, BO3HHUKAOIIUEC MPU HCIIOJIb30BAHHWHU ATOMHBIX
BHCKTpOCTaHHHﬁ, " IIYTU PCHICHUSA 3TUX Hp06HeM, MEPCHCKTUBLI UCIIOJIB30BAHUS YIIPABIIICMOI'O
TEPMOSICPHOTO CHHTE3A.

DJIeMEeHTbI ACTPOHOMMHU

BblnyCKHMK Hayyumcs.

® YKa3bIBaThb HA3BaHUWA IIJIAHCT Conne4yHon CHUCTCMBI; pa3jindyaTb OCHOBHBIC IMPU3HAKU
CYTOYHOTO BpallleHus 3Be3qHoro Heba, ABwkeHus JlyHol, ColHIA W TUTAHET OTHOCUTEIBHO
3BE3;

® JIOHHUMAThb pa3jndusad MCEKIAY I‘eJII/IOHeHTpI/I‘-ICCKOf/'I n FGOHCHTpI/I‘IeCKOﬁ CUCTEMaMu
MUDA;

BblnyCKHMK noyvyum 603MOIHCHOCNIb HAYYUMDbCAL.

® YKa3bIBaTb O6HII/IC CBOICTBA U OTJIWYHS IUIAHET 3€MHOU rpynmnbl U IJIAHCT-TUTAHTOB,
Mabix TeJd CONHEYHON CUCTEMBI U OONBIINX TIAHET; MOJIb30BaTHCS KapTOH 3BE3AHOr0 Heba Mpu
HAOIIOIEHUSX 3BE3THOTO HEOa;

® pasnuyaTh OCHOBHBIC XapaKTEPUCTHUKU 3Be3N (pa3mep, IBET, TeMIeparypa)
COOTHOCHTD IIBET 3BE3/IbI C €€ TEMIIEPaTypoii;

® DPA3JIMYaTh TUIIOTE3bI O IIPOUCXOKACHUN CoJIHEUHOI CUCTEMBEI.

2. Conep:xanue yye0HOro npeamera « @usuka
Pu3uka 1 pU3NYECKUe METOAbI U3yYeHHs MPHPOABI
®usuka — Hayka o npupoje. Pusznueckue Tena u sBieHus. HalOmoneHue m onucaHue
¢uznueckux spaeHu. du3nyeckuil sKcrepuMeHT. MojenupoBaHue SIBICHUH M OOBEKTOB
MIPUPOJIBI.
@usznueckue BEIUMYMHBI U UX H3MepeHue. TOYHOCTH M IMOIPEIIHOCTh H3MEPEHM.
MexayHapoaHas CUCTEMA €AUHULL.
@usnueckue 3aKOHBI U 3aKOHOMepHOcTH. (Pusuka M TexHuUKa. HayuHblii MmeTon
no3Hanus. Ponb ¢pusnku B hopMUpOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH.
MexaHn4yeckue siBJICHUS
Mexanuueckoe JBH)KEHHE. MarepualbHasg TOYKa Kak MOJAENb (DHU3MYECKOro Tena.
OTHOCUTENBHOCTh MeXaHudeckoro nBuxkeHHs. Cucrema orcyera. DU3NYECKHE BETUYHHBI,
HEOoOXOIUMBbIE NIl OMMCAHUS JABMXKEHHS M B3aUMOCBSI3b MEXAY HUMHU (IIyTh, MEepeMeEIlIeHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs ABW)KECHHsA). PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JIBUKEHHE. PaBHOMEpHOE IBHXKEHHE 10 OKpYKHOCTH. [lepBwiii 3axkoH HbroroHa u mHepuus.
Macca tena. ITnotHocts BemectBa. Cuna. Eqununsl cunel. Bropoil 3akon Herotona. Tpetwii
3akoH Heiorona. CBoboaHoe magenue ten. Cuiia TSHKeCTH. 3aKOH BCEMUPHOTO Tsrotenus. Cua
ynpyroctd. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSI3b MEXIY CHIION TSDKECTU U MAcCOH Tela.



Hunamometp. PaBHoxeicTBytomas cuna. Cuina TpeHusa. TpeHHne CKOJIbXKeHHs. TpeHue Mmokosl.
Tpenue B Ipupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHMs UMITylbca. PeakTuBHOE ABM>KeHHE. MexaHndeckas padora.
Momnocts. DHeprus. [lorenuuanbaas U kuHeTHueckas sHeprusi. I[IpeBpaiienue ogHOTO BHJIA
MEXAHUYECKOM HEPTUU B APYroil. 3aKOH COXpaHEHUS MOJHONW MEXaHUUECKON SHEPTUH.

[IpocTble MexaHU3MBL. Y CIOBUS PaBHOBECUS TBEPJOTO Tela, UMEIOUIETO 3aKPEIICHHYIO
OChb JIBM>KEHHMS. MOMeHT cunbl. [Jenmp msasxcecmu mena. Peiuar. PaBHOBecue cuil Ha pblyare.
Peruaru B Texuuke, ObiTy U npupoje. [lonBuxkubeie U HemoaBKHbIE O650ku. PaBeHcTBO paboT
IPU UCIOJIB30BAaHUU MPOCTHIX MEXaHU3MOB («305I0TOe MpaBuUio MexaHuku»). Koadduuuent
IIOJIE3HOTO ACUCTBUSA MEXaHU3MA.

HaBnenue TBepAbIX Ten. EnuHunel usMepeHus aasieHus. CrnocoObl H3MEHEHUS
nasnenus. JlaBnenue xuakocTeil u ra3oB 3akoH [lackans. JlaBineHue >KMAKOCTH Ha THO U CTEHKH
cocyma. CooOmarommecss cocyabl. Bec Bosmyxa. AtMocdepHoe naBineHue. M3mepenue
atmocepHoro nasienus. OnbiT Toppuuennu. bapomerp-anepous. ATMocdepHoe naBiIeHUE Ha
pa3IMyYHBIX BbICOTax. ['MapaBnnyeckue MeXaHu3Mbl (Iipecc, Hacoc). [laBieHue >KUIKOCTH U ra3a
Ha NOTPYKEHHOE B HUX Teno. Apxumenosa cuia. [inaBanue ten u cynos Bo3gyxomaBanue.

Mexannueckue konebOanus. Ilepuon, wactora, ammuuTyna koneOaHuil. Pesonanc.
MexaHuueckre BOJHBI B OJHOPOJIHBIX cpejax. [[nrHa BoiaHbL. 3ByK Kak MeXaHHWYecKas BOJIHA.
I'poMKOCTB 1 BBICOTAa TOHA 3BYKA.

TenJioBbie sABJICHUA

CrpoeHue BemiecTBa. ATOMBI U MOJEKYJbl. TemaoBoe ABUXKEHHUE aTOMOB U MOJEKYII.
Juddysus B razax, ®KHIKOCTIX U TBEPAbIX Telax. bpoynoeckoe osudicenue. BzanumopaencTaue
(MpUTSDKEHME W OTTAJIKMBAHME) MOJEKYJI. ATperatHbleé COCTOSIHMS BelecTBa. Paznuuue B
CTPOECHUHU TBEPJBIX TEJ, )KUIKOCTEH U Ia30B.

TemnoBoe paBHOBecue. TemnepaTtypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBYDKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruionepenadya Kak CrocoObl M3MEHEHUs
BHYTPEHHEN dHepruu Tena. TemmonpoBogHocTb. KonBeknwmsa. Wzmydenme. Ilpumepst
TEIJIONEepeladyd B IPUPOAE M TeXHHKE. KonM4ecTBO TEIIOTHl. YAENbHAs TEIUIOEMKOCTD.
VYienbHas TemjgoTa CropaHusi TOIUIMBA. 3aKOH COXpaHEHMs] M IPEBpaLIeHHs] HHEPruu B
MEXaHWYECKUX M TEIUIOBBIX Ipoueccax. [lnaBiieHMe M OTBEpAEBaHME KPUCTAJUIMYECKHX TEIl.
VYaenpHas temiora IuiaBieHus. Mcemapenue u konzaeHcauus. IloriomieHue sHEpruu Ipu
WCIIAPEHNN JKUAKOCTH U BBIACIEHUE €€ NIpHU KOHJeHcanuu mnapa. KurmeHue. 3aBHCHUMOCTb
TEeMIIepaTypbl KUIMEHUs OT JaBJIEHUS. YelbHas TEIUIoTa MapooOpa3oBaHUs U KOHICHCAIMU.
Bnaxxnocts Bo3nyxa. Pabora raza mpu pacmumpenuu. I[IpeoOpazoBaHusi SHEpruM B TEMJIOBBIX
MamuHax (mapoBas TypOWHa, ABUTATENIb BHYTPEHHETO CTOpaHusl, peakTUBHBIN nBHUraTess). KIT/]
TEIUIOBOM MalllUHBL. JKon02UuecKue npooaemsbl UCNOIb308AHUS MENTIOBbIX MAULUH.

JIEKTPOMATHUTHBIE SIBJICHHUS

Onektpuzarusi  (GU3MYECKUX Tell. B3aumopeicTBue 3apshkeHHBIX Teln. J[Ba poma
IIEKTPUYECKUX 3apsiioB. JleMMMOCTh AJIEKTPUYECKOrO 3apsiia. DJIEMEHTapHbBIN AJIEKTPUYECKUI
3apsl. 3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsana. I[IpoBOIHUKM, MOJYNPOBOJHUKH U
U30JIATOPBI DIEKTPUYECTBA. DIEKTPOCKOI. DJIEKTPHUUECKOE MOJe KaK OCOOBIH BHJ MaTEpHH.
Hanpsiorcennocms anekmpuyecko2o nonis. JIeUCTBUE JIEKTPUYECKOTO IOJIS Ha JIEKTPUYECKUE
3apsabl. Konoencamop. Duepaus anekmpuieckoeo nois KOHOeHcamopa.

DJIEKTPUYECKUN TOK. VICTOYHUKHM SIIEKTPUYECKOTO TOKA. DJEKTpUYEecKas IENb U €€
cocTtaBHble yacTH. HanpaBienne u QeNCTBUS 3JIEKTpUUYECKOro Toka. Hocurenn snmekrpryeckux



3apA0B B MeTauiax. Cuia Toka. DIIEKTPUUECKOE HANPSKEHHUE. DJIEKTPUIECKOE COMPOTUBIIEHUE
IIPOBOAHMKOB. EMHMIIBI COTPOTUBIIEHUS.

3aBUCUMOCTb CHJIBI TOKAa OT HampsbkeHus. 3akoH OMa JIs ydacTka Lenu. Y AelIbHOe
conporusiieHue. Peocratel. IlocienoBarenbHoe coelMHEHHME NPOBOAHUKOB. [lapamnensHoe
COEIMHEHUE NTPOBOIHUKOB.

PaGota snexTpuyecKkoro mojs MO MEePEMEIIEHUI0 3JIEKTPUUECKUX 3apsiaoB. MolrHOCTh
3JIEKTPUYECKOT0 TOoKa. HarpeBaHwe NpOBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH Jlxoyns -
Jlenma. DnexkTpuyecKue HarpeBaTeIbHbIE U OCBETUTENbHbIE TPUOOPHL. KopoTkoe 3amMblkaHue.

MarnutHoe none. UHayknus MarHuTHOro nosist. MarautHoe nosie Toka. OneIT Dpcrena.
MarautHoe 10JI€ TIOCTOSIHHBIX MAarHuToB. MaruutHoe 1mose 3eMid. OJIEKTPOMAarHuT.
MarnuTtHoOe 10JIe KaTylIKU ¢ TOKOM. IIpumeHeHue 3neKTpoMarHuToB. JIeMCTBHE MAarHUTHOIO
10JIi Ha NMPOBOJHUK C TOKOM M JIBWXKYILYIOCS 3apsbkeHHyro udactuny. Cuna Amnepa u cuna
Jlopenya. DnexkrpoaBuraTelib. SIBieHue 3JeKTPOMarHuTHON HHAyKIus. OnbiTel Papajes.

DneKTpOMarHuTHele KojebaHus. KonebamenvHuvlii  KOHmMYyp.  OnekmpozeHepamop.
Ilepemennviii mox. Tpancgpopmamop. llepenada >MEeKTPUUYECKONW DHEPIUM HA PACCTOSHUE.
DNEeKTPOMarHUTHBIE BOJHBI U MX CBOMCTBa. [Ipunyunsl paouocesasu u menesudeHus. Bausnue
9N1IeKMPOMASHUMHBLX U3TYYEHUU HA HCUBbLE OP2AHUIMBI.

CBer — »nekTpoMarHuTHble BosHAa. CKoOpocTh cBera. McTouHukM cBeTa. 3aKkoH
IPSIMOJIMHEMHOTIO pacipoCTpaHEHUE CBeTa. 3aKOH OTpakeHus cBera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. POKyCHOE pacCTOSHUE U ONTHYECKasl cuja JuH3bl. M300pakeHue
npeaMera B 3epKaie W JmH3e. Onmuueckue npubopuvl. 1'na3 Kak ONTHYECKas CHCTEMA.
Hucnepcus ceera. Mumepghepenyus u ougppakyus ceéema.

KBanToBbIe siBi1eHNS

Crpoenne aromoB. IlnanerapHas mozxens aroma. KBaHTOBBIN XapakTep MOIVIOIIEHUS U
UCITyCKaHMsI cBeTa aToMaMH. JIMHeluaTple CIIEKTPBI.

OmnsiThl Pesepdopra.

CoctaB atomHoro snapa. IIpoToH, HEHWTpPOH u >JEKTPOH. 3aKkoH OHHIITEWHA O
IPONOPLMOHAIBHOCTY MAacChl M IHEPrUH. [leghekm macc u suepeus ces3u amoMHbIX 50ep.
PamuoaktuBnocts. Ilepuon monypacmana. Anbda-uznyuenue. bema-uznyuenue. ['amma-
usnydyenue. Snepueie peakuuu. Mctounuku sHeprum ConHua W 3Be3[. SlaepHas sHepreTHka.
Okonozuyeckue npobremvl pabomel amomuvlx dnekmpocmanyui. Jlozumerpus. Bausnue
PAOUOAKMUBHBIX U3NYYEHULL HA JHCUBbLE OP2AHUIMBI.

Crtpoenue u 3Bo0nUA Beesiennoi

I'eonenTpruueckass M relvoOLEHTpUYECKass CcUCTEMBbl Mupa. Dusnueckas NpuUpoAa
HeOecHpix Tenm ComHeuHoil cucteMbl. [lpoucxoxnenne ConHewyHOU cucTeMmbl. Du3ndeckas
npupoga Connna u 3Be31. Ctpoenue Beenennoit. OBomtonnsa Beenennoi. ['mnores3a bosbmoro
B3pbIBa.

IIpumepHbIe TeMBbI JIA00PATOPHBIX M MPAKTHYECKUX PadoT

JIaGopatopHble paboTHl (HE3aBUCHUMO OT TEMAaTHUECKOW NPUHAUICKHOCTH) JENIATCS
CJIEIYIOIINE TUIIBL:

1. TIpoBeneHue NpsAMBbIX U3MEPEHUN (PU3UUECKUX BETHUUH

2. Pacyer mo mMONyuyeHHBIM pe3ysbTaTaM MPSIMbIX H3MEPEHUH 3aBUCHMOTO OT HHX
napameTpa (KOCBEHHBIC U3MEPEHUS).

3. HaOmionmenue sBIEHWH H TIOCTAaHOBKA OIBITOB (HA KAa4eCTBEHHOM YpPOBHE) IO
oOHapyxeHHIO (aKTOPOB, BIUAIOMINX HA MPOTEKAHNE JAHHBIX SBJICHUI.

4. UccnenoBanue 3aBUCUMOCTH OJHOM  (PU3MYECKOW BEJIWYUHBI OT JAPYrod ¢



MpeJICTaBICHUEM Pe3yJIbTaTOB B BHUIE IpadrKa UM TaOIHIIbI.

5. TlpoBepka 3aJaHHBIX MPEANONOKEHHUH (TpsMbIE U3MEpeHUs (PU3NYECKHX BEIUYUH U

CPaBHEHME 3aJIaHHBIX COOTHOLIEHUN MEXAY HUMM).

6. 3HAKOMCTBO C TEXHHYECKUMHU YCTPOMCTBAMHU U UX KOHCTPYHUPOBAHUE.

JIrobast paGouasi mporpamma JOJDKHA IPEIyCMaTpUBaTh BBHIMOJIHEHUE J1a0OpaTOPHBIX

pa60T BCCX YKAa3aHHbIX THIIOB. BBI60p TEMAaTUKU M YuCJia pa60T KaXXa0ro Tuiia 3aBUCUT OT

ocobOeHHocTel paboueit mporpamMmbl U1 Y MK.

IIpoBenenne npsiMbIX U3MepeHUd (PU3NIECKNX BEJIUIUH

© N>R WNRE

el
A

13.

H3mepenue pazMepoB Tell.

H3mepenne pazMepoB MajlbIX TEIL

W3mepenne maccsl Tena.

N3mepenune oobema Tena.

W3mepenne Cuibl.

W3mepenue BpeMeHH mpoliecca, eprojia Kojaedanui.

W3mepenue TeMieparypsl.

M3mepenue naBieHus Bo3lyxa B OaJUIOHE 110/ HOPILHEM.

W3mepeHue cuibl TOKa U €ro PeryJInpoBaHHUE.
W3mepeHnne HanpsKeHUs.
W3mepeHue yrioB najgeHus U NpeioMIICHHUS.
N3mepenue poKyCHOTO pacCTOSIHUS JTHH3HI.
N3mepenune paaroakTUBHOTO (oHa.

Pacyer mo mosiy4eHHBIM pe3yJbTaTaM NPAMbIX H3MEPEHHH 3aBHCHMOIO OT HHX
napamMerpa (KOCBeHHbIE¢ H3MEpPeHHsl)

1.

o

TECII0.

17.

M3MepeHne MIIOTHOCTH BELECTBA TBEPAOTO TENA.

Omnpenenenne kodhduIeHTa TPEHUS CKOIBKCHHUS.

Omnpenenenne KeCTKOCTU IPYKUHBI.

OmnpeneneHne BHITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha MOTPYKEHHOE B YKMJIKOCTh

OrnpezenieHe MOMEHTA CHJIBI.
H3mepeHune cKopocTH PAaBHOMEPHOTO JABUKCHHUS.
H3mepeHue cpeiHel CKOPOCTH JIBHXKEHUSI.
H3mepeHne yCKOpeHUs paBHOYCKOPEHHOTO JIBHKEHUS.
Omnpenenenue pabOTHI U MOITHOCTH.
Omnpenenenue 4acToThl KOeOaHUM Tpy3a Ha IPYKUHE U HUTH.
OmnpeneneHre OTHOCUTEILHON BIaKHOCTH.
OmnpeneneHne KOJINIECTBA TETUIOTHI.
OnpeneneHne yaeabHOU TEMIOEMKOCTH.
H3mepenue paboThl 1 MOIITHOCTH AJICKTPUIECKOTO TOKA.
H3mepeHne conpoTUBICHHUS.
OmnpeneneHre ONTHYECKON CUITBI TUH3BI.
HccnenoBanue 3aBUCHMOCTH BBITAIKHBAIONIEH CHUIIBI OT 0OBeMa MOTPYKEHHOM

YaCTHU OT INIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH U MACCHhI TCJIa.

18.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS OT XapakTepa IOBEPXHOCTH, €€

HE3aBUCHUMOCTHU OT ILIOLIAJH.

Ha0aonenne siBJieHMH M IMOCTAHOBKA ONBITOB (HA KayeCTBEHHOM YPOBHeE) IO
00HapY:KeHHI0 (PAKTOPOB, BIAMSIOIINX HA MPOTEeKAHUE TAHHBIX SIBJECHUI



1. HaGmroneHue 3aBUCHMOCTH Tepuofa KoOJeOaHWil Tpy3a Ha HHUTH OT JJIMHBI W
HE3aBUCUMOCTH OT MAaCCHI.

2. HabGmofieHue 3aBHCHMOCTH TIepHoAa KoJIeOaHWH Tpy3a Ha TPYXKHHE OT MAacChl U
JKECTKOCTH.

3. HabmroneHue 3aBUCUMOCTH JAaBJICHUS Ta3a OT 00beMa U TEMIIEPATYPHI.
HabOmroieHue 3aBUCHMOCTH TEMIIEPATypPhl OCTHIBAOIEH BOJIBI OT BPEMEHHU.
HccenoBaHue siBIICHUS B3aMMOCHCTBHSI KaTYIIKK C TOKOM M MarHUTa.
HccenoBaHue SBICHUS JIEKTPOMArHUTHOM WHYKIIMH.
HaOumroieHue sIBJICHHS OTPaXKCHUS M ITPEIIOMIICHHS CBETA.

N G A

HabumtoneHue siBIeHMs TUCIEPCUN.

9. OGHapy>xeHHe 3aBHCHUMOCTH COIPOTHBICHUS NPOBOAHHMKA OT €ro IapaMeTpoB H
BEIIIECTBA.

10. HccnenoBaHue 3aBUCUMOCTH BEca TeJa B KHUJIKOCTH OT 00beMa MOTPY>KEHHOW YacTH.

11. UccnenoBaHne 3aBUCHMOCTH OJHOM (DM3MUECKOH BEIMYMHBI OT JIPyrol ¢
IpE/ICTaBICHUEM PE3YJIbTAaTOB B BUIE TpadKa MK TaOIUIbL.

12. UccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

13. HccnenoBaHue 3aBHCUMOCTH IyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHIKCHUH
0e3 HauaJIbHOU CKOPOCTH.

14. WccnenoBaHue 3aBHCUMOCTH CKOPOCTH OT BPEMEHH H IIYTH MPH PAaBHOYCKOPEHHOM
JIBYOKCHUH.

15. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT CUJIBI 1aBJICHUS.

16. HccnenoBaHue 3aBUCUMOCTH JieopMallvy NPY>KUHBI OT CHJIBL.

17. WccnenoBaHue 3aBUCUMOCTH I€PHO/1a KOJICOAHUH Irpy3a Ha HUTH OT JUIMHBI.

18. HccnenoBaHue 3aBUCUMOCTH Neproia KojaeOaHil Ipy3a Ha MPYKUHE OT KECTKOCTH
U MacCCBI.

19. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 MPOBOJIHUK OT HANpPSKEHUS.

20. HccnepoBaHue 3aBUCHMOCTH CHJIBI TOKA Y€pe3 JIAMITOUKY OT HaNpsHKEHUSI.

21. HUccrnenoBaHue 3aBHCUMOCTH YTJIa MPEIIOMIICHHSI OT YIJI1a TaIeHUsI.

IIpoBepka 3aJaHHBIX NPEANOJI0KeHUH (MpsiMble U3MepeHus1 GU3NYECKUX BeJIUYHH
U cCpaBHEHMe 32IaHHBIX COOTHOIIEeHnii Mexny Humn). [IpoBepka runore3

1. TIpoBepka runoTe3sl 0 IMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA KHUJIKOCTH B TpyOKe
OT TeMIIepaTypHl.

2. IlpoBepka  THUIOTE3BI O  MOPSIMOM  NPOMOPIHMOHAIBHOCTH  CKOPOCTH  TIpH
PaBHOYCKOPEHHOM JBI)KEHUH MPOHIEHHOMY MyTH.

3. TIpoBepka THITOTE3BI: MPH TOCIEOBATEIFHO BKIFOUYEHHBIX JIAMIOYKH W TIPOBOIHUKA
WA IBYX MTPOBOJIHUKOB HAIIPSDKEHHSI CKIIAIBIBATD HENB3sT (MOXKHO).

4. TIpoBepka mpaBuIIa CIOKEHUSI TOKOB Ha JABYX MapajUIeIbHO BKIFOUYEHHBIX PE3HCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMH U UX KOHCTPYHPOBaHUeE

5. KoHcTpynpoBaHue HaKJIOHHOM IIIOCKOCTH € 3aaHHbIM 3HaueHueM KIT/I.

o

KoHcTpynpoBaHue apeoMeTpa U HUCIIbITAHUE €r0 PaOOTHI.
COopKa 37eKTpUUeCcKOil Ienu U U3MEPEHUE CUJIBI TOKA B €€ PA3TUYHBIX Y4aCTKaX.
COopKka 37eKTpOMarHuTa U UCIbITAaHUE €T0 JICHCTBHUS.

o ~

. M3yyeHne 31eKTpUYEeCcKOro ABUTATENsl IIOCTOSHHOTO TOKA (Ha MOJICITH ).
10. KoncTpynupoBaHue JICKTPOIBUTATENS.
11. KoncTpyrupoBaHuE MOJIEIN TEIECKOTA.
12. KoHcTpyrpoBaHHE MOJIEIH JIOAKH C 3aIaHHON TPY30TI0,/bEMHOCTHIO.



13. Omenka cBoero 3peHus U 0100p OYKOB.
14. KoncTpyupoBaHue npocTeiiero reueparopa.
15. HN3yueHwue cBOMCTB N300paKEHHS B JTMH3AX.

TemaTnueckoe IJIAHUPOBAHWE € YKAa3aHUEM 4YAacoB, OTBOJAMMBIX HA OCBOEHHE
KaKI0¥ TeMBbI

Ne | OcHOBHbIE pa3/ieJibl KoanuectBo
n/n 4acos

7 kaacc 68
1 BBenenue 3
2 [lepBoHayanpHBIC CBEIEHUS O CTPOSHUH BEIIECTBA | S
3 BzaumMopeiicTBue Tel 22
4 | JlaBreHue TBEPIBIX Tell, )KUJKOCTEH U ra3oB 22
5 Pabota u mouHOCTh. DHEprus 14
6 Peseps 2

8 kiacc 68
1 TenoBbie SIBICHUS 24
2 DNEKTPUYECKUE SBICHUS 27
3 ONEKTPOMAarHUTHBIE SIBICHUS 8
4 CBETOBEBIC SIBIICHUS 8

9 k1acc 102
1 3aKOHBI B3aUMO/ICHCTBUS U JIBHKEHUS 33
2 Mexanuueckre KoneOaHus U BOJIHBI. 3BYK 16
3 DNEKTPOMAarHuTHOE MOJIe 24
4 Crpoenue aToma 1 aTOMHOTO siJIpa 16
5 [ToBTOpEeHME 7
6 Crpoenue u sBomonus Beenennoit 6




