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IHosicuuTennLHAA 3aIHCKA

[Iporpamma  pa3paborana Ha  ocHoBe  DenepajbHOr0  TOCYIAPCTBEHHOTO
00pa30BaTelbHOrO CTaHAApTa OCHOBHOrO 00Iero oOpa3oBaHMs, YTBEPKIECHHOTO IMPUKA30M
MunucrepctBa odpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897,
C YYEeTOM MpPHUMEpPHOM OCHOBHOM 00pa30BaTelIbHOW MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBanus, 0100peHHOM perniearneM DeneparTbHOT0 Y4eOHO-METOINYECKOTO 00BEAMHEHHUS TI0
obmemy obpazoBanuio (IIporokon 3acemanus ot 8 anpenst 2015 r. Ne 1/15).

HeasiMu u3ydeHus Kypca QU3UKHU SBISETCS:

- CHCTEMaTHYeCKOEe pa3BUTHE OCHOBHBIX MOHITHIA U 3aKOHOB (DM3HMKH, B3AUMOCBSA3H MEXKIY
HUMU;

- opMUPOBAaHUE CUCTEMBI HAYYHBIX 3HAHUHN O PUPO/JIE, e (yHIaMEHTAIbHBIX 3aKOHAX JIJIs
MOCTPOCHHUS MPeICTaBICHUS O (U3NYECKON KapTUHE MHPA;

- cHCTeMaTu3aluus 3HaHUH O MHOrooOpasuu OOBEKTOB U SIBICHUH NPUPOABI, O
3aKOHOMEPHOCTSIX IMPOLECCOB U O 3aKOHaX (PU3MKHU AJIE OCO3HAHHS BO3MOXKHOCTH Pa3yMHOTO
UCTIOJIb30BAaHUS IOCTHKEHUI HAYKH B JAJIbHEHIIIEM pa3BUTUH LIMBUIIM3ALINY;

- (opmupoBaHue yOEKIEHHOCTH B TIO3HABAEMOCTH OKPYXKAIOIIETO MHpA M JIOCTOBEPHOCTH
HAyYHBIX METOJIOB €r0 M3YUEHHS; - OpraHu3allysl SKOJIOTMYECKOTO MBIIIJICHUS U IEHHOCTHOTO
OTHOIIEHHS K MPHUPOJIE; - Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEMH
yUalXxcs.

3agauu:

- o0ecneuuTh NMPOYHOE U CO3HATEIBHOE OBJIAJIEHUE CUCTEMOM (DU3MUECKMX 3HAHUN U YMEHH,
HEOOXOIUMBIX JJIsi NMPUMEHEHUsI B MPAKTHYECKOW AESITeNTbHOCTH, A U3YYCHHUS CMEXKHBIX
JTUCHUIUIMH, JUISL TPOAOJDKEHHsT 00pa3oBaHUs; OO0ECIEYHTh HHTEUICKTyalbHOE pa3BUTHE,
chopMUpOBaTh KauyecTBa MBIIUJICHHS, XapakTepHble sl (U3MYECKON NeATeNbHOCTH U
HEOOXOIUMEIE JIUIS TTOJIHOLIEHHOM KU3HHU B OOIIIECTBE;

- chopMUpOBaTh MpEACTaBICHUE 00 UAESIX U MeTofax PU3UKU, 0 Pu3uke KaKk Gopme OMHCaHUs
¥ METO/I€ TIO3HAHUSI OKPYKAIOIIETO MUPA;

- chopMupoBaTh TMpeAcTaBiIeHHE O (U3HKE KaK 4YacTH OOIIEYeNTOBEYECKOH KYIbTYpBI,
MOHMMaHHEe 3HAYUMOCTH (PU3UKH JIJTsl 0OIIECTBEHHOTO TIPOTpecca;

- copMHpOBaTh YCTOWYMBBIN UHTEpEC K PHU3MKE HAa OCHOBE AU(PPEepeHIIMPOBAHHOIO MOIX0AA K
yUaIIAMCS;

- BBIIBUTH U Pa3BUTh TBOPUECKHE CIIOCOOHOCTH HAa OCHOBE 33JaHM, HOCSIIUX HECTAaHAAPTHBIMH,
3aHUMAaTENbHBIN XapaKTep.

IInanupyemble pe3y/bTaThl 0CBOCHHS Y4e0OHOIr0 MpeaMera

BbINYCKHUK HAYYHTCH:

e cobmomaTh mpaBuia GE30MAaCHOCTH M OXpPaHbl TpyAa MpH pabore ¢ y4eOHBIM H
71abopaTOPHBIM 000PYIOBAHUEM;

® TIOHUMATh CMBICJ OCHOBHBIX (DH3MYECKHX TEPMHHOB: (PU3HUECKOE TEO, (HU3MIECKOE
sBJICHUE, QU3MUIECKas BEIMYMHA, €JMHUIBI H3MEPEHUS;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPBIC MOKHO pEIIMTh MPH TOMOIIH (HH3UUIECKUX
METOJIOB; aHAIN3UPOBATH OT/EIbHBIE ATAIlbl MPOBEICHUS HUCCIICIOBAHUNI U HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHHUI U OIIBITOB;

® CTaBUTH OIBITHI 10 MCCIEAOBAHHUIO (DH3UUECKUX SBICHUM WIN (PU3UYECKUX CBOMCTB
Tea 0€3 WCIOJb30BaHMS MPSIMBIX H3MEPEHHH; NpH 3TOM (HOPMYIMpPOBaTh MpoblieMy/3anady
y4eOHOr0 DKCIIEPUMENTa; COOMPaTh YCTAHOBKY M3 TPEIIOKEHHOTO 000PYI0BAHUS; IPOBOINUTD
OMBIT ¥ (POPMYIUPOBATH BHIBOJIBL.



Ipumeuanue. Ilpu mpoBeseHUU HUCCIENOBAaHHUS (PU3UUECKUX SIBICHUH H3MEpUTEIbHBIC
npuOOpsl  UCMONB3YIOTCS JIMIIb KaK JAaTYMKM HM3MEpEeHHs (PU3MUYECKMX BEIMUYMH. 3alucu
MOKA3aHUH MPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyeTcs.

® [IOHMMATh POJIb HKCIIEPUMEHTA B [TOJYYCHUH HAy4YHOH MH(OpMauu;

® TMPOBOAWTH NPSMBbIE U3MEpPEHHUs (PU3MUECKUX BEIWYHMH: BPEMs, PACCTOSHUE, Macca
Tena, o0beM, cuila, TEMIIEpaTypa, aTMOC(EepHOe aBJICHUE, BIAKHOCTh BO3/yXa, HAIMpPsDKEHHE,
CHJla TOKa, paJuallMOHHbIA (GOH (C MCIOJIB30BaHMEM JO3MMETpa); IpU 3STOM BBIOUpPATh
ONTUMAJILHBINA CIIOCO0 U3MEPEHHS M UCIIOIB30BATh MIPOCTEUIIINE METOBI OLIEHKH TOTPEIIHOCTEH
W3MEpPEHU.

[pumeuanue. Jlrobas yueOHas mporpaMma JI0JKHA 00€CIIeYMBATh OBIIAJCHUE MPSMBIMU
U3MEPEHUSAMH BCEX MEPEUUCICHHBIX (U3NUYECKUX BETUUYHUH.

® TPOBOAMTH HCCIIEAOBAHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYMH C HCIOJIH30BAHUEM
OpSAMBIX W3MEPEHHUI: TNpPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOJbI
10 pe3yJbTaTaM HUCCIIEIOBAHUS;

® [POBOAMTH KOCBEHHBbIE HW3MEPEHUs (PU3MUECKUX BEJIWYMH: TPU BBINOJIHEHUU
U3MEepeHuil coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys NPEAJOKEHHONH HWHCTPYKIMH,
BBIYHUCIISATh 3HAUEHUE BETMYMHBI U aHAJTM3UPOBATH MOJIYyYECHHBIE PE3YJIbTAThl C YI€TOM 33aJaHHON
TOYHOCTH U3MEPEHUIA;

® AHAIM3MPOBATH CUTYAIlMH NPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HABaTh B HUX
NPOSIBIICHUE W3YYCHHBIX (U3UYECKUX SBICHHA WJIM 3aKOHOMEPHOCTEH H IPHMEHSTh
UMEIOIMECs 3HAHUS IS UX OObACHEHMS;

® [OHMMATh TNPUHIMIIBI ACWCTBUS MAallWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
YCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B TOBCETHEBHON KU3HU;

® 1CII0JIb30BaTh IIPH BBINOJIHEHUH Y4EOHBIX 3ajady HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY O
(bU3MUeCKUX SIBJICHUSIX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHET.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUL, PONb QUIUKU 6 PacuiupeHuu
npeocmasnenuii 06 OKpyducaroyem mupe u ee 6Kaao 6 YiyyueHue Kauecmea HCU3Hu,

® UCNONBL306AMb NPUEMbl NOCPOEHUS uzuyecKux mooeneti, NOUcKa U QopMyIuposKu
00KA3amMenbCme 6blOBUHYMBIX SUNOMe3 U Meopemuideckux 6ble0008 HA OCHOBE IMNUPUUECKU
YCMAHOBNIEHHBIX (PaKmoe;

® cpasHusambv MOYHOCMb UBMEPEHUs  (PUUYECKUX GelUYUH NO  GelUYUHE UX
OMHOCUMENbHOU NO2PEUWHOCIU NPU NPOBEOCHUU NPAMbBIX USMEPEHULL,

® CaMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUs U UCCIe008aHUs PUIULECKUX
BeUYUH C UCNOTIL30BAHUEM PAZTUYHBIX CNOCOO08 UBMEPEeHUs (PU3UYECKUX 6elUdUH, 8b10Upamo
cpeocmea usmMepeHus ¢ yuyemom HeoOX0OUMOU MOYHOCIU U3MepeHutll, 0O0CHO8bI8AMb BblOOD
cnocoda usmeperus, a0ekeamHo20 NOCMagIeHHol 3a0ade, npoeoOUMb OYEHKY OOCHOBEPHOCIU
HONYUEHHBIX Pe3YIbIMamos;

® GOCNPUHUMAMb UHDOPMAYUIO DUIUUECKO20 COOEPIUCAHUS 6 HAYUYHO-NONYIAPHOU
aumepamype u cpeocmeax Maccogol UHGoOpMayulu, KpUmudecku OYeHUeamv HNOLYUEHHYIO
ungopmayuro, aHanuzupys ee cooepaicanue u Oanuvie 00 UCMOYHUKe UHpOpMayuu,

® co30asamo cOOCMBEHHbIE NUCOMEHHbIE U YCIHbIE COOOWeHUS O PUBUYECKUX ABTEHUX
Ha4  OCHOB€  HECKONbKUX  UCMOYHUKOS  UHDOPpMAYyuu,  COnpogo’coamv  BbICHYNIEHUE
npesenmayuetl, y4umvleas 0COOEeHHOCMU aAyOUmMopuU c6epCMHUKOG.

MexaHn4yeckue siBJICHUS

BbInyCKHHUK HAy4YUTCS:

® pacrio3HaBaTh MEXaHUYECKHE SIBJICHUS W OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOICTBA WJIM YCJOBHUSI MPOTEKAHUS 3TUX SBJICHHUI: paBHOMEPHOE U HEPABHOMEPHOE
JBW)KEHUE, PaBHOMEPHOE W PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, OTHOCHTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, CBOOOTHOE MaJIeHHe TeJl, PABHOMEPHOE JIBUKECHUE 110 OKPY)KHOCTH,



WHEpLUsl, B3aUMOJICHCTBUE TeJl, PEAaKTUBHOE JBIKEHUE, Mepeadya JaBJIeHUs TBEPAbIMU TEIAMH,
KHUJIKOCTSAMU U ra3aMu, aTrMochepHoe NaBjieHHEe, IJIaBaHUE Tell, PaBHOBECHE TBEPABIX TeT,
UMEIOIMX 3aKpPEIUIEHHYI0 OCh BpalleHMs, KOJeOaTelbHOE IBI)KEHHE, PE30HAHC, BOJIHOBOE
JBIDKEHUE (3BYK);

® ONUCHIBATh H3YYCHHBIC CBOMCTBA TEI M MEXAHUYECKUE SIBJICHHS, HCIOJIb3Ys
¢buznyecKkue BETUYUHBI: MyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, MIEpUOo1 0OpalleHus], Macca
TeNa, IUIOTHOCTh BEILECTBA, CUJa (CHUJa TSDKECTH, CHJIA YNPYroCcTH, CHJIa TPEHMs), JAaBJICHUE,
UMIyJIbC TeJla, KUHETUYEeCKash HHEprusi, NOTEHLHUalbHAas DJHEPrus, MexaHuueckas padora,
MexaHudeckass MomHocth, KIIJ[ mpu coBepmeHHMH pabOThl C HCHOJIB30BAHUEM MPOCTOTO
MeXaHM3Ma, CHJIa TPEHUsI, aMIUIUTY/1a, IEPHOJ] U YacToTa KojeOaHuM, JUIMHA BOJIHBI U CKOPOCTb
€e paclupoCTpaHeHMs; NpPU ONUCAHUM TPABWIBHO TPAKTOBaTh (PU3UYECKUH  CMBICTT
UCIIOJIb3YEMBIX BEJIMYMH, HUX O0O3HAUEHUS M EJUHUIBI W3MEpEeHMs, HaXOAUTh (HOPMYIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETUYHMHY C JIPYTUMU BEIMYWHAMH, BBIYUCIATH 3HAUYCHUE
bu3nyecKoil BETUYMHBL;

® aQHAJIM3UPOBATh CBOMCTBA TE€J, MEXAHWUYECKUE SIBICHHUS U IIPOLIECCHI, HCIOJb3YS
(du3MYEeCKrEe 3aKOHBI: 3aKOH COXPAHCHUS DHEPTUU, 3aKOH BCEMHUPHOTO TSATOTCHUS, MPUHITUI
CYTEepHO3UINH cuil (HaxoxaeHue paBHojeiicTByromeit cuibl), I, 11 u 111 3akonst HetoToHa, 3ak0H
COXpaHEHHMs HMMITyJIbca, 3aKoH ['yka, 3akoH Ilackais, 3akoH ApxuMmeza; Mpu 3TOM pPa3inyarh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBIPAKEHUE;

® pasnMyuaTh OCHOBHBIC MPU3HAKH W3YYEHHBIX (PH3MUECKUX MOJENEH: MaTephaabHas
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCYETA;

e pemaTh 3a7aud, UCTHOJIb3YysI (PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHMsI SHEPTUH, 3aKOH
BCEMUPHOI'O TAroTeHUs, npuHuun cynepnosuuuu cwi, I, II m III 3akonsr Herotona, 3akon
COXpaHEHMsI HMITysbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (opmysbl,
CBs3BIBAOIIME (PU3UYECKUE BEITUYHMHBI (ITyTh, CKOPOCTb, YCKOPEHHE, Macca Tesa, IMIOTHOCTh
BELIECTBa, CUja, JIABJICHUE, UMITYJIbC TE€ld, KUHETUYECKash dHEprus, NOTEHLUaIbHAsl 3HEPIUs,
MexaHuuyeckas pabora, mMexaHudeckass mourHocTs, KIIJl mpocroro mexaHusma, cuiia TPEHUS
CKOJIbXKEHUs, KO3 PULIMEHT TpeHus1, aMILTUTY/1a, IEPUOJ] M YacTOTa KOJIeOaHuH, UIMHA BOJHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHUS): Ha OCHOBE aHajM3a YCIOBHS 3aJadyd 3alUChIBaTh KPAaTKOE
yCIIOBHE, BBIIEIATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC Ui €e
pelleHus, MPOBOUTh PacueThl U OIEHUBATh PEAbHOCTh MONYYEHHOTO 3HAYeHUsS (pU3nvecKon
BEJTUYUHBI.

BpINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

® UCNONbL306aMb 3HAHUAL O MEXAHUYECKUX SGNeHUsIX 6 MNOBCeOHEeBHOU JHCUSHU OJisl
obecneuenusi 6ezonacHocmu npu obpawjeHuy ¢ npudopamu U MexHUYecKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NOBeOeHUsl 8 OKpYicarujel
cpede; NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUS  (PU3UYECKUX 3HAHUU O
MeXaHuyecKux seleHUsX U QuU3UYecKux 3aKOHAX;, NpUMepbl UCNONb308AHUSL B0300HOBIAEMbIX
UCTMOYHUKO8 — JHepeuu,  9KOJNO2UHEeCKUX  NOCIe0CmBUll  UCCIe008aHUs — KOCMUYECKO20
NPOCMPAHCcme;

® pasziuyamv paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAmb ceoouyull
xapaxkmep @QYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYecKou JSHepauu, 3aKOH
COXpAHeHUsT UMNYIbCA, 3aKOH BCEMUPHO20 MA2OMEHUs) U 02PAHUYEHHOCMb UCNOIb308AHUS
yacmuwix 3akoHo8 (3axkon I’ yka, Apxumeoda u op.),

® HAXO0UmMb AOEeK8AMHYI0 NPEONIONCEHHOU 3a0aye QuU3UYecKyr0 MOO0elb, paspeulams
npobnemy KAk Ha OCHOBe UMEIOWUXCS 3HAHUUL NO  MeXaHuke ¢  UCHONb308aAHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

TemioBbie siBJICHUS

BbInyCKHUK Hay4YuTCH:

® pacro3HaBaTh TEIUIOBBIC SBJICHHUS W OOBICHATh Ha 0a3e WMEIONIMXCA 3HAHUUN
OCHOBHBIE CBOICTBAa WJIM yCIIOBHS MPOTEKAHUS ITHUX sBIeHUN: nuddysus, n3MeHeHue odbema
Tel NpPU HarpeBaHUU (OXJAXKIEHUH), OoJblIas CKMUMAEMOCTh Ta30B, Majas CXKHUMaeMOCTh



KHUJIKOCTEH M TBEPIBIX TEIN; TEIJIOBOE pPAaBHOBECHE, HCHApeHHe, KOHJCHCAlus, IUIaBICHHE,
KPUCTAJUIN3AIMs, KHIICHHWE, BJIAKHOCTh BO3JyXa, pPAa3JIUYHBIC CIIOCOOBI TeIuIoNnepesadn
(TErUIONPOBOJHOCTD, KOHBEKIIMS, M3JIyUYEHHE), arperaTHble COCTOSHHS BEIIECTBA, MOTJIOIIECHUE
SHEPruM TPH HCIAPEHUU XUIKOCTH M BBIICICHHE €€ MpU KOHJCHCAIlMM Iapa, 3aBUCHMOCTD
TEMIIepaTypbl KUIIEHUS OT JIaBJICHHUS;

® ONHCHIBATh M3yYEHHBIC CBOMCTBA TENl W TEIUIOBBIC SBJICHUS, HCIIONB3Ys (hruzndeckue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, TEMIIEpaTypa, y/elbHas TeIUIOEMKOCTh
BEILIECTBA, Y/AENbHAS TEIUIOTA IUIABJICHHSA, YAETbHAs TEIUIOTa IapooOpa3OBaHUs, YyIelIbHAs
TEIUIOTa CTOPaHUs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO IEHCTBUS TEIUIOBOTO JBUTATENs; NpPU
ONMCAHUM TPABWIBHO TPAaKTOBAaTh (M3MYECKUH CMBICT HCHOJB3YEMbIX BEJIMYMH, WX
0003HauCHHSI U €AMHUIBI U3MEPEHUS, HAXOAUThH (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NIECKYIO
BEJIMYMHY C APYTHMMHU BETMUYNHAMH, BEIYUCIISATH 3HAUCHUE (PU3MYECKOM BEINYHHBI;

® aHAJIM3UPOBATH CBOWCTBA TeJl, TEIIOBBIC SBJICHHS U MPOLECCHI, UCTIONb3Yys OCHOBHBIC
MOJIOKEHHUS aTOMHO-MOJICKYJIIDHOTO YUY€HHs O CTPOSHHHM BEIIECTBA M 3aKOH COXpaHEHHUs
SHEPTUH;

® pa3nMyaTh OCHOBHBIC NMPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJIENEH CTPOCHHUS Ta30B,
XKHUJIKOCTEH U TBEPABIX TEI;

® [PUBOAUTH MPUMEPHl NPAKTHYECKOTO HCHOJIB30BaHUS (HU3MYECKUX 3HAHUH O
TETJIOBBIX SIBJICHUSX;

® pemaTth 3aqaud, UCIONB3YS 3aKOH COXPAHEHHUS PHEPTUU B TEIUIOBBIX MpoIeccax H
dopMynbl, CBs3BIBalOIIME (U3UYECKHWE BEIHMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa,
yaenpHas TEIUIOEMKOCTh BELIECTBA, YAENbHAs TEIUIOTa IUIABJIEHHS, Y/ACIbHAs TeloTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOPAaHUs TOIUIMBA, KOI((GUIMEHT IOJIE3HOTO NeHCTBUS
TEIJIOBOTO JIBUTATENS): HA OCHOBE aHAIM3a YCIOBHUS 3a/laud 3alluChIBaTh KPAaTKOE YCIOBHE,
BBIJICNIATh (DU3WYECKHE BEIMYUHBI, 3aKOHBI M (OPMYIbI, HEOOXOAMMBIE [UIS €€ DPEUICHHS,
IPOBOJUTH PAcUYEThl M OLIEHUBAThH PEATbHOCTD MOIyYSHHOTO 3HAUCHUST (PU3MYECKOI BETMYHHBL.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONL306AMb 3HAHUA O MENI0BbIX ABIEHUAX 6 NOBCEOHEGHOU JHCUSHU O
obecneuenusi bezonacnocmu npu obpawjeHuu ¢ npudOpaAMU U MEXHUYeCKUMU YCmMpoucmeamu,
01 COXpaHeHusi 300p06bs U COONIOOCHUSI HOPM IKOJIOSUUECKO20 NOBEOCHUSI 6 OKpYicaroujell
cpeode; NPUBOOUMb NPUMEPbI IKOIOSUHECKUX NOCIeOCmEull pabomvl 0gueamenell 8HYMpPeHHe20
C2opaHusl, Menjyiogulx U 2UOPOIIEKMPOCMAHYUIL,

® paziuuamv 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceobuyull
xXapaxkmep (yHOAMEeHMANbHBIX (Pu3UUecKUX 3AKOHO8 (3AKOH COXPAHEHUsl dHep2Ul 8 Meniosblx
npoyeccax) u 02paHuieHHOCmyb UCNONIb308AHUS YACTIHBIX 3AKOHO8;

® HAXO00UMb AOEK8AMHYI0 NPEONIONCEHHOU 3a0aue Qu3UYecKyro MOoOelb, pa3peuiams
npobremy Kak HA OCHOBE UMEIOWUXCA 3HAHULL O MenjoulX S6NeHUAX C UCNONb308aAHUEM
Mamemamuyecko2o annapama, max u npu NOMouu Memooo8 OYeHKU.

JJIeKTPpHYeCKHe U MATHUTHDIE SIBJIEHUS

BbinycKHHUK Hay4YuTCs:

® paCIO3HaBaTh JJIEKTPOMATHUTHBIE SIBICHUS W OOBSICHATH HAa OCHOBE HMEIOIINXCS
3HaHUH OCHOBHBIC CBOMCTBAa WJIM YCJOBUS TPOTEKAHUS STHX SBICHHA: DJICKTPU3ALUS Tel,
B3aMMOJICHCTBUE 3apsAJOB, JJEKTPUYECKMA TOK M €ro JeicTBHs (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICHICTBHE MAarHUTOB, dJIEKTPOMArHUTHAS WHIYKIHS, JICHCTBHE MAarHUTHOTO
IOl HAa MPOBOJHUK C TOKOM M Ha JABIKYIIYIOCS 3apsDKCHHYIO YacTHlly, JelcTBue
AIIEKTPHUYECKOTO TIOJSI Ha 3apsHKEHHYI0 YacTHILy, JIEKTPOMAarHUTHBIC BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBETa, OTPAKEHHUE U MPEIOMIICHUE CBETa, AUCIIEPCHUs CBETA.

® COCTaBISITh CXEMBI JJIEKTPUYECKUX IENel C IOCIeA0BaTeIbHBIM H TMapalIeIbHBIM
COEIMHEHNEM DJIEMEHTOB, pa3Indas yCIOBHBIE 0003HAYECHUS JIEMEHTOB IEKTPUYECKUX IIeTIeH
(MCTOYHMK TOKA, KIIIOY, PE3UCTOP, PEOCTAT, JIAMIIOUYKA, aMIIEpMETP, BOJIBTMETD).

® JICIIOJIE30BATh ONTHYECKUE CXEMBI ISl TIOCTPOCHUS N300paKeHUI B TUIOCKOM 3epKaje
U coOuparoIel JIMH3e.



® ONUCHIBATh U3YYCHHBIE CBOWCTBA TEN M DJIEKTPOMArHUTHBIC SIBICHUS, HMCIOIb3Ys
busznyeckue BEIMYMHBL: JJIEKTPUYECKUI 3apsi, cuia TOKa, SJIEKTPUYECKOe HampsKeHHe,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YICIbHOE CONPOTUBICHNE BEIIECTBA, paboTa JIEKTPUIECKOTO
MOJIs, MOIIHOCTh TOKa, (POKyCHOE pacCTOsHME U ONTHYeCKas CHJIa JIMH3bI, CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; NPU ONMCAHUHM BEPHO TPAKTOBATh
bu3nYeCKUil CMBICT HCIOJIb3YEMBIX BEIUYHMH, MX OOO3HAYEHHS W EAMHMIBI H3MEPEHHS;
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMH BETMUYMHAMU.

® aHAJIM3HPOBATh CBOMCTBA TeJl, SJCKTPOMArHUTHBIC SIBJICHHS U MPOLIECCHI, UCIONb3Ys
¢buznyecKre 3aKOHBI: 3aKOH COXPaHEHUs AIIEKTPUUECKOro 3apsaa, 3akoH Oma Ji1s yyacTka IenH,
3akoH J[xoyns-JIeHna, 3aKOH IPSMOJIMHEMHOIO pPACIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUs
CBETa, 3aKOH NPEJIOMJICHUS CBETa; MPU 3TOM pa3inydaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BbIPAKEHUE.

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO HCMHOJIB30BAaHUS (DU3MUECKUX 3HAHUU O
AIIEKTPOMArHUTHBIX SIBJICHUSIX

® permaTh 33/1a4M, UCTIONB3Ys (PU3NUECKUE 3aKOHBI (3akoH OMa A1 ydacTKa LenH, 3aK0OH
Jxoyna-JIeHna, 3aKOH NPSIMOJIMHEWHOTO PACIpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHS CBETa,
3aKOH MpeJOMJICHHsS cBeTa) M (HOpMYIbI, CBA3BIBAaIOIINE (PU3NYECKHE BEIMYMHBI (CHIIa TOKa,
AIIEKTPUYECKOE HANPSDKEHUE, D3JIEKTPUYECKOE COIPOTUBIICHHUE, YJEIbHOE CONPOTHUBIICHUE
BEIeCTBa, paboTa ANMEKTPUUYECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKas
CWJIa JIMH3bI, CKOPOCTh AJIEKTPOMAarHWTHBIX BOJIH, JJMHA BOJIHBI M 4acToTa CBeTa, (OPMYJIbI
pacueTa 3JIeKTPUIECKOr0 COMPOTHUBIICHHUS MIPH MOCIIE0BATEILHOM U MapauIeIbHOM COSAMHEHUN
IIPOBOJHMKOB): HAa OCHOBE aHAJIM3a YCJIOBUS 33/a4d 3alMCBIBaTh KPaTKOE YCJIOBHE, BBIICIATH
dbusznyeckue BENUYUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC AJIsi €€ pPElIeHUs, MPOBOIUTH
pacueTsl M OIIEHUBATh PEATbHOCTH TMOYYE€HHOTO 3HAYCHUST (PH3UUECKON BETMYMHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHUTHCH:

® UCNONIBL306aMb 3HAHUSA 00 INIEKMPOMASHUMHBIX SAGTIEHUSAX 8 NOBCEOHEGHOU HCUSHU OISl
obecneyeHuss b6e3onacHocmu npu oopaweHuu ¢ nPUOOPaMU U MeXHUYECKUMU YCMpOUCmeamu,
0Jisl COXpaHeHus 300p06bsl U COONOOEHUS HOPM IKONOSUUECKO20 NO0BeOeHUs 8 OKpYicarujel
cpede; npusoOUMb NPUMEPLI BAUAHUSL INEKMPOMASHUMHBIX UZTYUEHUN HA HCUBbLE OPSAHUIMbL,

® paziuuams paHuybl NPUMEHUMOCMU @QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuutl
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 2JeKmpuyeckozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUSL YACMHBIX 3aKOHO08 (3akon Oma 0aa yuacmka yenu, 3aKOH
Licoyna-Jlenya u op.);

® UCNONBL3068aMb NPUEMbL NOCMPOEHUS DUUYECKUX MoOeell, NOUCKA U (PopMYTUPOSKU
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEHHbIX (haKkmoa,

® HAXOO0UMb AO0EKBAMHYI0 NPEOJIONCEHHOU 3a0aue @U3UYECKYI0 MOoOelb, pa3peuiams
npobnieMy KAk HA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHBIX SGNIeHUX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NoMowu Memooos OYeHKU.

KBanToBbI€ AABJICHUSA

BbInycKHUK HAYYHTCS:

® pacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE UMEIOUIMXCA 3HAHUN
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS 3THUX SBJICHHUI: €CTECTBEHHAs] U UCKYCCTBEHHas
pPaZo0aKTUBHOCTb, 0O-, - U Y-M3JIy4eHHs, BOSHUKHOBEHHE JIMHEWYATOro CHEKTpa H3JIydeHUs
aToMa;

® ONUCHIBATh HM3YYECHHbIE KBAHTOBBIE SBJICHUS, MCIONb3yd (PU3NYECKUE BEIUMYMHBI:
MaccoBO€ 4YHCJIO, 3apsA0BOE YMCIIO, MEPHOJ] Mojypacnana, SHeprus (GOTOHOB; MPHU OMNHUCAHUU
MPAaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICI WCIONB3yeMbIX BEIMYWH, WX OOO3HAYCHHS U
€MHUIIBI U3MEPEHUS; HaXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYHHY C
JIPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAU€HNE (PU3NYECKON BETUIHHEI;

® AHAJIM3UPOBATh KBAHTOBbBIE SIBICHHUS, UCHOJIb3Ysl (PU3NUYECKHE 3aKOHBI M IMOCTYJATHI:
3aKOH COXPaHEHHUsl PHEPIuH, 3aKOH COXPAHEHMs JIEKTPUYECKOro 3apsijia, 3aKOH COXpaHEHHS



MaccoBOTO 4YHCJa, 3aKOHOMEPHOCTH H3JIyYEHHs] M TMOIJIOIICHUS CBETa aTOMOM, MpPHU 3TOM
pa3nInyaTh CIOBECHYIO OPMYIMPOBKY 3aKOHA U €T0 MATEMaTHIECKOE BEIPaKCHNUE;

® pasnMuaTh OCHOBHBIC NPH3HAKH IJIAHETAPHOW MOJIENTH aTOMa, HYKJIOHHOW MOJEIH
aTOMHOTO S/1pa;

® TPHUBOJIUTH NPHUMEPHI TMPOSIBICHUS B MPHPOAE U MPAKTUUCCKOTO HCIIOIH30BAHUS
PaIuOaKTUBHOCTH, SJIEPHBIX H TEPMOSIIEPHBIX PEAKLUH, CIEKTPATbHOTO aHAIN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb NOJNYYEHHblE 3HAHUA 6 MNOBCEOHEBHOU MHCUSHU NpU 00paujeHuu ¢
npubopamu u MexHudeCKUMU YCmpoucmeamu (Cuemyux UOHUBUPYIOWUX 4acmuy, 003umemp),
0I5l COXpaHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOCeHUs 8 OKpYcaroujell
cpeoe;

® COOMHOCUMb IHEPEUIO CE53U AMOMHBIX 0ep C 0eheKmMOoM MACChL;

® NPUBOOUMb NPUMEPbL GIUAHUL PAOUOAKMUBHBIX USTYYEHUL HA JHCUBLLE OPCAHU3MbL,
NOHUMAMb NPUHYUN OCLLCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTIOIb308AHUS,

® NOHUMamMb IKONOUYECKUe NpobiemMbl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuleHus dMux npobrem, nepcneKmugbl UCNOIb30BAHUSA
VAPABASAEMO20 MeEPMOSOEPHO20 CUHMESA.

DJIeMeHTbI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

e yKa3pIBaTh Ha3BaHUs IIaHeT COJHEYHOW CHCTEMBI; pa3inyaTh OCHOBHBIC MPHU3HAKH
CYTOYHOTO BpallleHus 3Be3qHoro Heba, aprkeHus Jlynel, ConmHIa M IUIaHET OTHOCUTEIBHO
3BE3I;

® [OHUMATh PA3IMYMs MEXK]Y TIEIMOICHTPUYCCKON W T'EOIEHTPUYECKON CHCTeMaMu
MUpA;

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® yKazvligamv 0OWUe CBOUCMBA U OMIUYUSL NIAHEM 3eMHOU ZSpPYnnvl U NIaHem-
eueanmos, manvix men ConHeuHoUu cucmemvl U OONLUUX NIAHEm, NOJIb308AMbCSA KApmou
36€30H020 HeOa Npu HaOIIOOEHUSX 36€30H020 Heba,

® paziuuamv OCHOGHbIE XAPAKMEPUCUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36¢30bl C ee MeMNepamypoll,

® pasznuuams eunomesvi 0 npoucxoxcoenuu CorHeuHol cucmemsi.

Copepxanue Kypca GU3NKu

dusnueckoe o0pa3oBaHHWE B OCHOBHOHM INKOJIE JODKHO OOecreduTh (popMupoBaHHE Y
o0yJaromuxcsi TMPEICTaBICHH O HAay4YHOW KapTHMHE MHpa — BaXXHOTO pecypca HaydHO-
TEXHUYECKOTo Imporpecca, 03HaKOMJICHHE 00ydJaroLuxcs ¢ PU3NUECKUMHU U aCTPOHOMUYECKUMU
SIBIICHUSIMU, OCHOBHBIMH TIPUHITUTIAMH Pa0OTHI MEXaHU3MOB, BBICOKOTEXHOJOTHIHBIX YCTPOHCTB
U TpuOOpOB, pa3BUTHE KOMIIETCHIMH B PEUICHHH WHXKCHEPHO-TEXHHUYECKUX M HAy4YHO-
UCCIIEIOBATEIbCKUX 3aj1a4.

OcBoenue y4yeOHoro mpeamera «®Du3uka» HANpPaBIEHO HAa pa3BUTHE Yy OOydYaIONIUXCS
NPEJCTaBICHUN O CTPOCHUM, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHWS W JBW)KCHUS MaTEpHH, HA
OCBOCHME 00YUaIOIIMMUCS OOIINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOAHBIX SBJICHUHN, CO3/1aHNUE
ycnoBuid i (OpMHpOBaHUS  MHTEUIEKTYalbHBIX,  TBOPYECKHX,  TIPa)XITaHCKHUX,
KOMMYHHKAITIOHHBIX, THPOPMAIIMOHHBIX KOMIeTeHIHi. O0yJaromnuecs OBIaICI0OT HAyYHBIMH
METOJIaMU  PEIICHUS Pa3IMIHBIX TCOPSTHUSCKUX W MPAKTHYSCKUX 3aJad, YMEHUSIMHU
dbopMynUpoOBaTh THUIMOTE3bl, KOHCTPYHPOBATh, MPOBOAMUTH OKCIIEPUMEHTHI, OIICHUBATH W
AHATM3UPOBATH MOJTyYSHHBIE PE3YIbTATHI, COMOCTABIATh UX C OObEKTUBHBIMHU PEATUSIMH JKU3HU.

VYuebublii npeamer «Pu3nka» crocoOCTByeT (GOPMUPOBAHUIO y OOYUAIOUINXCS YMEHUN
0e30macHO WCTOJB30BaTh JIAOOpaTOpHOE O00O0pYy/IOBaHUE, MPOBOJUTH €CTECTBEHHO-HAYYHBIC
WCCJICIOBAHMSI M JKCIIEPUMEHTHI, aHAIM3UPOBATh IMOIYYCHHBIE PE3YyIbTaThl, MPEACTABISATh U
HAYYHO apTyMEHTHPOBATH IOJTYYECHHBIE BHIBO/IBL.

Nzydyenne npeamera «Pu3uka» B 4acTh (OPMHUPOBAHUS Yy OOYHUAIOIMIUXCS HAYIHOTO
MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METOAOB (HAOJIOJCHUE, M3MEpPEHHE, YKCIEPUMEHT,



MOJICTTUPOBAHUE), OCBOCHUS MPAKTUYCCKOTO MPUMEHEHHUS HAYYHBIX 3HAHUU (U3UKU B KU3HU
OCHOBaHO Ha MEXIMPEIMETHBIX CBs3SIX C mpeameramu: «Maremarukay, «HopmaTukay,
«XUMHI, «buomnorusy, «[eorpadusi», «IKOJIOTHY, «OCHOBEI 0e301acHOCTH
JKU3HENeITeIbHOCTIY, «cTopusi», «Jlutepatypa» u np.

Conep:kanue y4eOHOr0 npeamera

@u3uka U pu3nvdecKue MeToAbl U3yUYeHHUs MPUPOIbI

®dusnka — Hayka o mpupojge. Ousnueckue tena u spiaeHus. Habmronenue m onmcanue
buzndeckux sBiIeHUH. DU3MYECKUH SKCIEpUMEHT. MojaenupoBaHuEe SBICHUH W OOBEKTOB
IPUPOJIBI.

@usznueckue BEIMYMHBI M UX H3MepeHue. TOYHOCTh M MOTPEIIHOCTh H3MEPEHMI.
MexnyHapoaHas cucTemMa eIMHULL.

®usnueckue 3aKOHbI M 3akoHOMepHOcTH. Pusuka M TexHuKa. HayuHblii MeTof
no3Hanus. Ponb ¢pusnku B popMHpPOBaHNN €CTECTBEHHOHAYYHOW I'PAMOTHOCTH.

MexaHn4yeckue siBJICHU S

MexaHuueckoe JBH)KEHME. MarepualibHas TOYKa Kak MOJAENb (DU3MUECKOro Tea.
OTHOCUTENBHOCTh MeXaHudyeckoro JBuxkeHHs. Cucrema otcuera. Pu3NUECKHUE BEIMYUHBI,
HEOOXOIUMBIC NJIsi OMHCAHMS JABM)KCHUS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpEMEIlCHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs ABM)KEHHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JIBUKEHUE. PaBHOMepHOE NBMXXKEHHE MO OKpYyKHOCTH. [lepBwiii 3akoH HbroToHa M uMHepuus.
Macca rtena. IlnotHocts BemiectBa. Cuna. Eqununs! cuibl. Bropoit 3akon Herotona. Tperuit
3akoH HproToHa. CBoOonHOe nagenue tei. Cumia TshkecTu. 3aKOH BCEMHUPHOTO TaroreHus. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSi3b MEXy CUIION TSDKECTU U MAcCO Tela.
Hunamometp. PaBHoaeiicTBytonas cuna. Cuna tpeHus. TpeHue ckoibxkeHus. TpeHue Mmokos.
Tpenue B Ipupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOE ABMKeHHE. Mexanndeckas pabora.
MomHocts. DHeprud. IloTennuanbHas U kuHeTHuyeckas 3Heprud. lIpeBpamienue ogHoro Buja
MEXaHUYECKOM IHEPTUMU B APYroi. 3aKOH COXPaHEHUS MMOJTHOW MEXaHUYECKON IHEPTUU.

[IpocTeie MexaHU3MBbI. Y CIIOBUS PaBHOBECHS TBEPAOIO TENA, UMEIOLIET0 3aKPEIICHHYIO
OoCbh JABWKEHUA. MOMEHT cuiibl. [Jenmp msascecmu mena. Peryar. PaBHOBECHE CUil Ha pblyare.
Poruaru B TexHuke, ObiTy U npupojne. [loaBmkHble U HenoABMXHbBIE Oyoku. PaBeHCcTBO padboT
IpPU HCIIOJIb30BAaHUM TPOCTBIX MEXAaHHU3MOB («30JI0TOE MpPaBMIIO MeXaHUKuWy»). Koadouiment
MOJIE3HOT'O JICUCTBUSI MEXaHU3Ma.

HaBnenue TBepablXx Tes. EauHunsl n3MmepeHus nasieHus. CnocoObl HM3MEHEHUS
napieHus. JlaBienne skuakocTed u ra3oB 3akoH Ilackans. JlaBmeHne >KUAKOCTH Ha JHO M CTCHKH
cocyna. Coobmarommecss cocyasl. Bec Bosnyxa. ATmocdepHoe pasineHue. M3mepenue
atMocdepHoro masinenus. OnsiT Toppudennu. bapomerp-anepona. ATMochepHoe TaBIeHUE HA
pa3MYHbIX BbIcOTaX. [ MapaBianueckue MexaHU3MbI (Ipecc, Hacoc). JlaBneHue JKUAKOCTH U Tasa
Ha MOrpy>KeHHOE B HUX Teno. ApxumMenoBa cuia. [InaBanue ten u cynoB BozayxonnaBanue.

Mexannueckue xkonebanus. Ilepuoxa, uvactora, amruMtyga kojeOanuil. Pe3onaHc.
MexaHuueckre BOJHBI B OJHOPOJIHBIX cpenax. J[iarHa BojHBL. 3ByK Kak MeXaHMuYecKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenoBble ABIeHUSA

CrpoeHue BemecTBa. ATOMBI U MOJEKYJbl. TemaoBoe IBUKEHUE aTOMOB U MOJEKYII.
Juddys3us B razax, )KHIKOCTAX U TBEPABIX Tenax. bpoyHosckoe Osuowcenue. BiaumopenicTeue
(MpUTSDKEHHE W OTTAJIKMBaHME) MOJEKYJ. ArperatHble COCTOSIHMS BellecTBa. Pasnmuuue B
CTPOEHHUH TBEPBIX TEJ, )KUAKOCTEH U Ta30B.

TennoBoe paBHOBecue. TemnepaTypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO XaOTHUUECKOTO
JIBUKEHUS yacTHll. BHyTpeHHss sHeprus. Pabota u Temnonepeaaya Kak CrocoObl M3MEHEHUs
BHYTpeHHell osHepruu Tena. TermnonpoBogHocTs. KonBekuusa. WMsnmydenue. [lpumepst
TeIUIonepesayd B MpUpoAe W TexHuke. KomnyecTBO TEIUIOTHL. YeiabHas TEII0EMKOCTb.



VYienbHas TemjuoTa CropaHusi TOIUIMBA. 3aKOH COXpPaHEHMsT M IIPEBpALICHMsS HSHEPrUU B
MEXaHWYECKUX M TEIUIOBBIX mIpoueccax. llnaBneHne u oTBepAeBaHUE KPUCTAUIMYECKHX TEI.
VnenbHas temnora IuiaBieHus. McnapeHne u KoHjeHcauus. llormomieHue »Hepru npu
WCIIAPEHUN JKUJKOCTU U BBIIEIEHUE €€ NpU KOHAeHcauuu mnapa. Kumenue. 3aBUCHMOCTH
TEMIIepaTypbl KUIMEHHUS OT JaBJICHUS. YeNbHAas TEIUIOTa MapooOpa3oBaHMA M KOHICHCAIIUU.
Bnaxnocts Bo3zayxa. Pabora raza mpu pacumpenuu. [IpeoOpa3oBanus SHEpPruu B TEIIOBBIX
MammHax (mapoBasi TypOWHA, IBUTATENIb BHYTPEHHETO CrOpaHusl, peaKTUBHBIN ABUratens). KI1/]
TEIUIOBOM MAalllUHBL. JKon02UUecKue npooiemsbl UCHOIb308AHUSL MENIO8bIX MAULUH.

JIEKTPOMarHUTHHIE SIBJICHUSI

Onektpuzarusi  (HU3HMYECKUX Tell. B3aumopeicTBue 3apsbkeHHBIX Tel. J[Ba poma
AIIEKTPUYECKUX 3apsiioB. JIeIMMOCTh 3JIEKTPUYECKOrO 3apsiia. DJIEMEHTApHbIN AJIEKTPUUYECKUI
3apAl. 3aKOH COXpPAHEHHs >JEKTpUYecKoro 3apsaa. [IpoBOAHMKH, MOIYIPOBOJHUKU H
M30JISITOPBl AJIEKTPUUECTBA. DJIEKTPOCKON. JIEKTPUYECKOE I0JIe€ KaK OCOOBbIM BMJ MaTepuUU.
Hanpsocennocms anekmpuyecko2o noss. JIeWcTBUE 3NEKTPUUYECKOTO IO Ha JIEKTPUUECKUE
3apsibl. Konoencamop. DHepeus 31eKkmpuiecko2o nojisi KOHOeHcamopa.

OneKkTpuyeckuii TOK. VICTOUHMKHM 3JIEKTPUYECKOrO0 TOKa. JJIEKTpUYECKas LEeNb U €€
coctaBHble yacTu. Hanpapnenue u AecTBUs 3JeKTprUuecKoro toka. Hocurenu snexkTpuueckux
3apA10B B MeTauiax. Cuia Toka. DJIEKTPUUECKOE HANPsHKEHHE. DJIEKTPUUECKOE COMPOTUBIICHUE
POBOAHUKOB. EMHMIIBI CONTPOTUBIICHUS.

3aBHCHUMOCTb CHJIBI TOKa OT HampspkeHus. 3akoH Oma i ydyacTka Lenu. Y JeJIbHOE
conporusieHue. Peocratel. IlocienoBarenbHoe coelMHEHHE NPOBOAHUKOB. [lapamnensHoe
COEIMHEHHUE MPOBOJHUKOB.

PaboTa 37€KTpUYeCKOro Moy MO MEPEMENICHUI0 AIIEKTPHUECKUX 3apsioB. MOIIHOCTh
3JIEKTPUYECKOro ToKa. HarpeBaHue NpPOBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH Jxoyns -
Jlenua. DnexkTpuuecKkre HarpeBaTeNlbHbIE U OCBETUTENIbHbIE TPUOOPHL. KOpoTKOE 3aMbIKaHuUE.

MarnutHoe none. UHayknus MarHuTHOro nosist. MarautHoe nosie Toka. OneIT Dpcrena.
MaruutHoe 10JIe TIOCTOSIHHBIX MAarHuToB. MarHutHoe 1mosie 3eMiM. OJIEKTPOMAarHwur.
MarnuTtHoe mnojie KaTymku ¢ TOKOM. lIpumeHeHue 35eKTpoMarHuToB. JlelicTBUE MarHUTHOTO
10JI1 Ha NMPOBOJHUK C TOKOM M JBIKYILYIOCS 3apsbkeHHyro vactuny. Cuna Amnepa u cuna
Jlopenya. DnekTpoaBUraTenb. SIBIeHne 3MeKTPOMAarHuTHOM UHAYKIMUA. OnbiTel Papajes.

DOneKTpoMarHuTHele KojeOaHusa. KonebamenvHvlii KOHmMyp. Onekmpozenepamop.
Ilepemennviii mok. Tpancghopmamop. Ilepenada >IeKTPUUYECKON HSHEPrUHM Ha PaCCTOSHHE.
DNIeKTPOMarHuTHBIE BOJIHBI M UX CBOMCTBA. [Ipunyunvl paduoceszu u menesudeHus. BausHue
9NIeKMPOMASHUMHBLX U3TYYEHUU HA HCUBLLE OP2AHUIMBI.

CBer — »nexkTpoMarHuTHble BoiHA. CKopocTh cBera. McTouHMKM cBeTa. 3aKOH
IPSIMOJIMHEMHOTO paclpOCTPaHEHUE CBeTa. 3aKOH OTpakeHus ceera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. POKyCHOE pacCTOSHUE U ONTHYECKas cuja JuH3bl. M300pakeHue
npeaMmera B 3epkasie U JmH3e. Onmuueckue npubopwvl. 1'na3 Kak ONTHYECKass CHCTEMA.
Hucniepcus cBeta. Mnmeppepenyus u ougpparxyus ceema.

KBanToBbI€ AABJICHUSA

Crpoenue aromos. IlnanerapHas Mozaens aroma. KBaHTOBBIN XapakTep MOIVIOMIEHUS U
UCITyCKaHMsI CBeTa aTOMaMH. JIMHeHuyaThle CIIEKTPBI.

OmneiTel Pezepdopaa.

CocraB atomHoOro snpa. IIpoTOoH, HEHTPOH M DIEKTPOH. 3aKkOH ONHINTEHHA O
MPOMOPLUMOHAIBHOCTY MAacChl M JHEPruH. /leghexm macc u duepeus ces3u amoMHbIX 50ep.
PagnoaktuBHocTh. Ilepuon momypacnana. Anbda-uznyyenue. bema-uznyuenue. ['amma-
n3iydeHue. SnepHele peakuuu. Mcrounnku sHeprum ConHua M 3Be3l. flnepHas dHepreTuka.
OKkonozuyeckue npobremvl pabomvl amomuwlx dnekmpocmanyui. Jlozumerpusi. Bausuue
PAOUOAKMUBHBIX U3TYYUEHUL HA HCUBLE OPSAHUIMBI.

Crtpoenue u 3Bo0ONUA Beesienno

['eonenTpruueckass u renvoneHTpUYeckass cuctemMbl Mupa. Dusnueckas MOpupoaa
HeOecHbIx Ten ComHeyHod cucteMmsbl. [lpoucxoxxaenune ConHeuHoil cuctembl. Puznyeckas



npupona Connua u 3Be31. Ctpoenue Beenennoil. OBomonus Beenennoit. ['unoresa bonbiioro
B3pBIBA.

IIpuMepHbIe TeMbI JIA00PATOPHBIX M MPAKTHYECKUX padoT

JIaGopatopHble pabOTHl (HE3aBUCHUMO OT TEMAaTHYECKOW NPUHAUIEKHOCTH) JEJIATCS
CJIEIYIOIINE TUIIBL:

1. IIpoBeneHue nNpsAMbIX U3MEPEHUN PU3NYECKUX BETUUUH

2. Pacyer mo mONyYeHHBIM pe3ylbTaTaM MPSIMbIX H3MEPEHUH 3aBUCHMOTO OT HHX
napameTpa (KOCBEHHbIC U3MEPECHHUS).

3. HaOmioneHnue sBIEHH M IOCTAaHOBKA OMNBITOB (HAa KayeCTBEHHOM YPOBHE) II0
oOHapyKeHHIO (PAKTOPOB, BIUAIOLUIMX HAa IPOTEKAHHUE JaHHBIX SBJICHHUM.

4. HccrnemoBaHWe 3aBUCHMOCTH OIHOW  (U3WYECKOW BEIMYMHBI OT JPYrod ¢
IPECTaBICHUEM PE3yJIbTATOB B BUJIE I'paduKa UK TaOIULIbI.

5. TlpoBepka 3aJaHHBIX MPEANONOKEHHUH (TpsIMbIE U3MEpeHUs: (PU3NYECKHX BEIUYUH U
CpaBHEHHE 33JaHHBIX COOTHOILEHUH MEXly HUMH).

6. 3HaKOMCTBO C TEXHHYECKUMH YCTPOHCTBAMU U MX KOHCTPYHPOBAHUE.

JIrobast paGouass mporpamma JOJDKHA IIpeyCMaTpUBaTh BBINOJIHEHUE J1a0OpaTOPHBIX
paboT Bcex yKa3aHHBIX TUIOB. BbIOOp TemMaTWkw W 4yuciia paboT KaXKAOTO THIA 3aBHCHUT OT
ocobeHHocTel paboueit mporpammsl 1 Y MK.

IIpoBenenune npAMbIX U3MepeHNil pu3nUecKNX BeTUYHH
N3mepenue pazmepos Tedl.

W3mepeHue pazMepoB MajibIX Tell.

N3mepeHue mMacchl Tena.

N3mepenune oobemMa Tena.

W3mepenue cuibl.

W3mepenue BpeMeHH mpoliecca, epruoia Koaedanui.
W3mepenue temmnepaTypsl.

W3mepeHue naBiaeHus BO31yXa B OaJIJIOHE MOJT OPILTHEM.
M3mepeHue cuiibl TOKA U €ro peryjinpoBaHue.

0. H3mepeHwue HampsHKEHUSI.

1.  HM3mepeHue yrioB najeHus U MpPeJIOMIICHHS.

12.  H3smepenue GoKycCHOTO pacCTOSIHUS JTHH3HI.

13.  H3mepeHue painoakTUBHOTO (poHa.

Pacuer mo moJiydeHHBIM pe3yJabTaTaM NPSAMbIX H3MePeHHH 3aBHCUMOr0 OT HHX
napamMerpa (KOCBeHHbIE¢ H3MEpPeHHs)

W3mepeHue NIoTHOCTH BELECTBA TBEPJOTO Tea.

Onpenenenne k03P PULNEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KecTKOCTU IPY>KUHBI.

OnpezneneHye BBITAIKMBAIONICH CHIIBI, AEUCTBYIOLIEH Ha MOTPYKEHHOE B JKUIKOCTH

RRoOoo~NoOR~wNE
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TEJIO.
5. Ompenenenne MOMEHTA CHUJIBL.
6. V3mepeHne CKOpOCTH paBHOMEPHOTO JIBUKCHUSI.
7. VI3mepeHue cpeHel CKOPOCTH ABHKEHHUS.
8. M3mepeHne yCKOpEeHUs: paBHOYCKOPEHHOTO IBHKCHHS.
9. Omnpenenenue paboOTbl U MOLITHOCTH.

10.  OmpeneneHne 9aCTOTHI KOJICOAHUH rpy3a HAa IPYKUHE W HUTH.
11.  OnpeneneHue OTHOCUTENHHON BIaXKHOCTH.

12.  OmnpeneneHre KOJINYIECTBA TEIUIOTHI.

13. Onpenenenue yaeabHON TEMIOEMKOCTH.

14.  U3mepeHue paboThl U MOIIHOCTH 3JEKTPUUECKOTO TOKA.

15.  H3mepeHue conpoTUBICHUS.

16. OrnpezeneHre ONTUYECKON CUITBI JTMH3HI.

17. HccnenoBaHnue 3aBUCHUMOCTH BBITAJIKMBAIOMIEH CHJIBI OT o0bemMa HOpr)KGHHOﬁ



4acTU OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MAcCChl Teja.

18.  HccnemoBanue 3aBHUCHMOCTH CHUJIBI TPEHHMsSI OT XapakTepa IOBEPXHOCTH, €€
HE3aBUCHMOCTH OT IIOIIA/H.

Ha6aionenne siBJieHMH M IMOCTAHOBKA ONBITOB (HA KayeCTBEHHOM YPOBHeE) IO
00Hapy:KeHHI0 (GAKTOPOB, BJMAIOIINX HA MPOTEKAHUE JAHHBIX SIBJIECHHU I

1. HaGntoneHnne 3aBUCMMOCTH Tepuoja KojiebaHWil rpy3a Ha HHUTH OT JUIMHBI U
HE3aBHCHMOCTH OT MacChl.

2. HabmioneHue 3aBHCHUMOCTH Tepuoja KoJieOaHW Tpy3a Ha NHPYKHHE OT MacChl U
YKECTKOCTH.
Habmroienue 3aBUCMMOCTH JJaBJIeHUS ra3a oT 00bemMa U TeMIepaTyphl.
HaburoneHne 3aBUCHMOCTH TEMIIEPATypbl OCTHIBAIOIIEH BOABI OT BPEMEHH.
HccnenoBanue sBleHUs B3aUMOACHCTBHSI KAaTYIIKU C TOKOM M MarHUTa.
HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.
Habmroienue siBieHus OTpaxXeHHs U MPEJIOMIICHUS CBETa.
HabumroneHue siBIeHMs TMCIEPCUN.
OO6HapyxeHre 3aBUCHUMOCTH COINPOTHUBIICHUS IMPOBOJAHHKA OT €ro mapaMeTpoB U

©ooN Ok~ W

BEIIIECTBA.

10.  HccnenoBaHue 3aBHCHMOCTH Beca Tella B JKUAKOCTH OT 00beMa MOIPYXKEHHOM
YacTu.

11.  HccnenoBaHue 3aBUCUMOCTH OJHOW (DM3NYECKON BEIMYMHBI OT JPYrod c
NPE/ICTaBICHUEM PE3yJIbTAaTOB B BUIE TpaduKa UM TaOIHUIIBI.

12.  HccnemoBaHue 3aBUCHMOCTH MaccChl OT 00beMa.

13.  HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MTPHU PABHOYCKOPEHHOM JBHKEHUH
0e3 HaYaJIbHON CKOPOCTH.

14,  UccnemoBaHue  3aBUCUMOCTH  CKOPOCTM OT BPEMEHM UM IMYTH IIpU
PaBHOYCKOPEHHOM JBH)KEHHH.

15.  HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS OT CUJIbI AABJICHUS.

16.  HccnenoBaHue 3aBUCUMOCTH Je(POPMALIUU IPYKHUHBI OT CUJIBI.

17.  HccnemoBaHue 3aBHCHMOCTH ITEPHOJIa KOJICOAHWI I'py3a HAa HUTH OT JITHHEI.

18.  HccnenoBaHue 3aBHCHMOCTM Ilepuoja KojieOaHMH TIpy3a Ha IMpYXKHHE OT
KECTKOCTH U MACCHI.

19.  HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 MPOBOIHUK OT HAMPSKEHUSL.

20.  HccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA Y€pEe3 JIAMITOUKY OT HAINPSKEHUSI.

21.  HccnenoBaHHe 3aBUCUMOCTH yTIJjla IMPEOMIICHUS OT yIJia MaJleHHs.

IIpoBepka 3aJaHHBIX NPEANOJI0KeHUH (MpsiMble U3MepeHus1 GU3NYECKUX BeJIUYHH
U CPaBHEHHe 32JaHHbIX COOTHOIIEeHUH Mesxkay HuMn). [IpoBepka runore3

1. TIpoBepka rUIOTE3Bl O JMHEHHON 3aBHCUMOCTH [UIMHBI CTOJIOMKA KHUJIKOCTH B TPyOKe
OT TeMIIEepaTypBHl.

2. IlpoBepka  THUIMOTE3BI O  TPSIMOM  MPOMOPIHOHAILHOCTH  CKOPOCTH  TIPH
PaBHOYCKOPEHHOM JBIM)KEHUH MPOHIEHHOMY MyTH.

3. TIpoBepka THIOTE3BI: MPH TMOCIEOBATEIFHO BKIFOUYEHHBIX JIAMIOYKH W MPOBOJIHUKA
WIN ABYX ITPOBOJIHUKOB HAINPSKEHUSI CKIIA/IbIBATh HENb3sI (MOXKHO).

4. TlpoBepka mpaBuIIa CIOKEHHUS TOKOB Ha JIBYX MapaJlIeIbHO BKIIFOUYEHHBIX PE3HCTOPOB.

3HAKOMCTBO ¢ TeXHHYECKUMH YCTPOHCTBAMHU U HX KOHCTPYMPOBaHHeE
KoHcTpyrnpoBanme HaKJIOHHOW MIOCKOCTH ¢ 3a1aHHbIM 3HaueHueM KII/I.
KoHcTpynpoBaHnue apeoMeTpa U HCIIbITAHUE €r0 PadOTHI.
COopKka IeKTPUIEeCKOH e U N3MEPEHUE CHIIBI TOKA B €€ PA3JIMYHBIX yIaCTKaX.
COopKka 37eKTpOMarHuTa U UCIbITAaHUE €ro JCHCTBHUS.
W3yueHwne IIeKTpHIECKOTOo JIBUTATENS TIOCTOSTHHOTO TOKA (Ha MOJIEIN ).
10.  KoHcTpyHnpoBaHUE dJIEKTPOABUTATENS.
11.  KoncTpyupoBaHHE MOJIETH TEJIECKOMA.
12.  KoHcTpyHpoBaHHE MOJIETH JIOJKU C 3aJaHHOM TPy30M0AbEMHOCTBIO.

©ooN O



13. OreHKa CBOETo 3peHUs U 000D OYKOB.
14.  KoHcTpyHnpoBaHHE MPOCTEHIIIETO reHepaTopa.
15.  H3yueHue CBOWCTB M300paXKEHHUS B JINH3AX.

TemaTH4eckoe MIAHNPOBAHUE
7 kJIacc
70 yacoB

n/n

Tema pa3jgea Ko.1- Buabl 1esiTeJIbHOCTH y4aIIMXCS
BO
4acoB

[Ipumeuanue

Ousuka u puznvecKue 6 Habmronate 1 onuceIBaTh (hu3ndecKue
METO/IbI U3yUCHUS SIBJICHUS. Y4acTBOBATh B O0CYKICHUH
HPUPOJIBI SIBJICHUS N1aJICHUS TEJl Ha 3eMIIIO.
Beicka3bIBaTh MpeonoKeHHs - TUIIOTE3bI.
W3MepsTh pacCTOSHUS U TPOMEKYTKH
BpeMeHH. OTpeessTh IeHy ACICHUS IIKaIIbI
npubopa. Y4acTBOBaTh B TUCITYTE HA TEMY
«B03HUKHOBEHUE U Pa3BUTHE HAYKH O
pupoje» Y4acTBOBATh B JUCITYTE HA TEMY
«Du3nueckas KapTHHA MHpa U
JIbTEPHATHBHBIC B3TJIS/IBI HA MH

JlaGopatopHnas
pabora Ne 1,2

Crpoenue u cBOMCTBa 8 Habmonate u 00BACHATH siBeHUE AUPDY3HH.

BEILIECTBA 3BBINONHATE  ONBITHI 10  OOHAPYKEHUIO
JNEHCTBUS CHJI MOJEKYISIPHOTO MPUTSIKEHUS.
OOBSACHATH CBOMCTBA ra30B, JKHUIKOCTECH H
TBEPAbIX TENl Ha OCHOBE AaTOMHOW TEOpHH
CTPOCHUS BEIIIECTBA. HUccnenoBath
3aBHUCHMOCTh O0OBbEeMa ra3a OT JaBJICHUS MPH
MOCTOSIHHOM ~ Temmepatype.  HaOmromath
nporecc 00pa3oBaHMs KPUCTAIUIOB

JlaGopaTtopHas
pabora Ne 3

3. Mexannueckue sineans | 40 | A) HaGmogath 1 onmMCchIBaTHh MEXaHUYECKOE
IBUXKEHHE PaccunThIBaTh IyTh U CKOPOCTH
TeJa MPU paBHOMEPHOM NPSMOJIMHEHHOM
JnBUKeHUH. VI3MepsATh CKOpOCTh
paBHOMepHOro JBUKeHus. [IpeacraBisiTe
pe3yJIbTaThl U3MEPEHUN BBIUUCIICHNN B BUJE
Tabaun 1 rpagukoB OnpenensTs nyTh,
IIPOMICHHBIN 3a JaHHBIN IIPOMEKYTOK
BpPEMEHH, U CKOPOCTh TeJia Mo IpaduKy
3aBUCHUMOCTH IIyTH PABHOMEPHOTO JIBUKEHUS
OT BpeMeHH. PaccuuThIBaTh MyTh U CKOPOCTH
TEJa IPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM
IBUKEeHUH. OnpenensTh NPOUIeHHBIN yTh U
YCKOpEHHUE JIBUKEHUS Tella 10 Tpaduky
3aBHCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKEHUS TEIA OT
Bpemenu. b) U3mepsaTe maccy Tena.
N3MepsATh IUIOTHOCTH BELIECTBA.
UccnenoBaTh 3aBUCUMOCTD YITMHEHUS
CTaJIbHOM NMPY>KUHBI OT NPUIIOKEHHON CHIIBIL.
DKCepUMEHTAIbHO HAXO/IUTh

Jlaboparopnas
pabota
Ne4,5.6,7




pPaBHOACHCTBYIONIYIO ABYX cuil. MccinenoBaTh
3aBUCHUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT
IJIOLAIA CONPUKOCHOBEHMS TEI U CUJIBI
HOPMaJIbHOTO JaBieHUs. M3MepsaTh CUIIbI
B3aMMOJEHCTBUA IABYX Tel. M3MepsATh Cuilbl
BCEMUpPHOro TAroreHus. Mccnenosars
ycJI0BHA paBHOBecHs pblyara. OOHapyXUBaTh
CYIIECTBOBaHHUE aTMOC(EPHOTO AABICHHS.
OOmbscHATH I1aBaHus Ten M3mepsaTs cuiny
Apxumena VMccnenoBate yciaoBUs IJIaBaHUS
Ten PaccunThIBaTh yTh U CKOPOCTH Teja IIPU
PaBHOMEPHOM IPSMOJIMHENHOM JBUKEHUH.
N3MepsATh CKOPOCTh PABHOMEPHOTO
nBukeHus. [IpencraBiasTh pe3ysbTaThl
M3MEPEHUH BBIYMCICHUH B BUJIE TaOJIUL U
rpadukoB Orpenensarts MyTh, IPOIEHHBIN 32
JaHHBIN IPOMEXKYTOK BPEMEHH, U CKOPOCTh
TeNa Mo rpauKy 3aBUCUMOCTH IIyTH
PaBHOMEPHOTO JIBUKEHUS OT BPEMEHH.
PaccuutbIBaTh MyTh U CKOPOCTH TENA IPU

el 4. Mexaunueckue
KOJe0aHus U BOJIHBI

15

Wzmepste paboty cuibl. U3mepsTsb
KMHETUYECKYIO SHEPTUIO TeJla MO JIJIMHE
TOPMO3HOTr0 NyTH 3MeEpATh 3HEPTUIO
yrnpyroi nepopmanuu npyxuHbI
DKCIEepUMEHTAIBHO CPABHUBATh U3MEHEHUE
MOTEHIMAIbHON U KUHETUYECKOW SHEPT Uil
TeJla MPY JBU>KEHUU 110 HAKJIOHHOM
IJIOCKOCTH. [IpMEHSITh 3aKOH COXpaHEHUs
MEXAHUYECKOW SHEPTUH ISl pacyeTa
MOTEHIMAIbHON U KUHETUYECKOU YJHEPTUU
tena U3mepsars momnocTs M3mepsats KIT/]
HaKJI0HHOM TiockocTy Beruncnsats KIT
MPOCTHIX MEXAHU3MOB

JlaGopatopHnas
pabota No§

IToBTOpEeHNE

8 kiaacc
72 9aca

n/n

Tema pa3zgesa

Koau
YecTB

4acoB

Buabl aesiTeIbHOCTH Yyamuxcs

IIpumeyanue

TerutoBbie ABIICHUS

18

HabmroiaTe n13MeHeHne BHyTpeHHEN
SHEPTUU Tella MpH Terionepeaaye u padore
BHEITHHX CHII. MccnemoBaTh sSIBJICHIE
TeruiooOMeHa U CMEIIMBAHUH XOJIOTHOU U
ropstaeit BoAbl. BRIUHCIIATE KOJIMYECTBO
TEIUIOTHI U YJIEIBbHYIO TEIJIOEMKOCTh
BEIIECTBA MU Temionepenayde. smepars

Jlaboparopnas
pabota Nel,2




YIEIbHYIO TEIIOEMKOCTH BEIIECTBA.
N3mepsTh TEIIOTY IUIaBJICHUS JIbJA
HccnenoBaTh TerioBble CBONHCTBA napaduHa
Habntonate n3MeHeHns: BHYTPEHHEH SHEPTHH
BOZBI B pe3yJIbTaTe UCHIApEHUs BorancisaTey
KOJIMYECTBO TEIUIOTHI B IIPOLECCaX
TEIUIONEPENauy ITPH ILIABICHUH U
KPUCTAJUIM3ALUH, UCIIAPEHUN U
KOHJICHCALIMH. BBIUUCIAT yACIBbHYIO
TEIJIOTY MJIABJICHUS U TapooOpa3oBaHUsA
BewecTBa M3mMepaTh BiIaXXHOCTh BO3yXa 110
To4ke pocsl OOCYKIaTh IKOJIOTHUECKHE
IIOCJICACTBYS IPUMEHEHUS IBUraTelIen
BHYTPEHHETO CrOpaHus, TEIIOBBIX U
ruaposnexrpocraniuii. Mccnenosars
SBJICHHE TETNIOOOMEHA MPH CMEIINBAHUH
XOJIOHOW U ropsiueid Boabl. Beruucisare
KOJIMYECTBO TEIUIOTHI U YAEIBHYIO
TEIUIOEMKOCTh BEILECTBA IIPH TEILJIONEpenaye.
N3MmepsATh yIenbHYIO TEIIOEMKOCTh
BELICCTBA.

Crtpoenue u CBOICTBa
BEIIIECTBA

Habnronate 1 00BACHATH (U3NYECKHE
SIBJICHUSI, CBSI3aHHBIC C IIEPEXO0/I0M BEILECTBA
U3 OJJHOTO arperaTHOro COCTOSIHUS B PYroe,
UCTIOJIB3YS TPE/ICTABICHUS O CTPOSHUU
BEIIIECTBA

3HeKTpI/I‘leCKI/IC SIBJICHUA

24

HaOnronate siBleHUs 3J€KTpU3aLUK TN IPU
CONPHUKOCHOBEHUH. OOBACHATH SBICHUS
NIEKTPU3ALMHN TN U B3aUMOACUCTBUS
AIEKTPUUECKUX 3apsnoB. MccinenoBaTs
JEMCTBUS 2JIEKTPUUECKOr0 T0JIs Ha Teja U3
MIPOBOJHHUKOB U JUAJIEKTpUKOB CobupaTh U
HCIBITBIBATh 3JIEKTPUUECKYIO LETb.
N3roToBasATh U UCTIBITHIBATH TaJIbBAHUYECKU
aneMeHT M3MepsaTh cuily TOka B
JIEKTPUUECKON 1ienu M3MepsATh HanpskeHne
Ha y4acTke 1enu M3mepsaTs anekTpudeckoe
conpoTusieHue Mccienosats 3aBUCUMOCTD
CHJIBI TOKA B ITIPOBOJHMKE OT HANPSKEHUS HA
ero koHnax M3mepsaTs paboTy U MOIIIHOCTH
INMEKTPUYECKOT0 TOKA BhrancisaTe cuity Toka
B LIENH, pabOTy U MOIIIHOCTb 3JIEKTPUUECKOTO
Toka OOBACHATH SIBIICHUS HAarPEBaHUS
MIPOBOJHUKOB 3JIEKTPUUECKUM TOKOM
N3yuyaTh paboTy NOITYIPOBOJHHUKOBOTO U0/
3HaTh U BHIIOJIHATH NMpaBuiIa 6€30MaCHOCTH
pu paboTe C UCTOYHUKOM 3JIEKTPUUECKOTO
TOKa

JlaGopaTopHas
pabora
Ne3,4,5,6,7

MaruuTtHgble SIBJICHUS

DKCNEPUMEHTAIBHO U3yUYaTh SBJICHUS
MarHuTHOTO B3auMoaencTsus ten. M3ydars
SIBIICHUS HAMarHUYMBaHMS BEIICCTBA
HccnenoBath AeHCTBUS AJIEKTPHUUYECKOTO TOKA

JlaGopatopHas
paborta Ne§, 9




B IIPSIMOM MTPOBOJHHUKE HA MAarHUTHYIO
ctpenky OOHapyKUBaTh IEHCTBUE
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM
OO0HapyXK1UBaTh MarHUTHOE B3aUMOICHCTBUE
TOKOB M3yuarh NpUHIMUIT JEHCTBUSA
3JICKTPOJIBUTATEIS

OCHOBBI KHHEMaTHKa

10

Ha6nronaTes u onuceiBaTh pusnyeckue
SIBJICHUS, CBSI3aHHBIE C MEXaHUYECKUM
nBrkeHueM. [1oydnTs u pa3BuTh
MPECTaBICHUS O (PU3NYECKUX TEPMHUHAX U
BEJIMYMHAX, UCIIOJIB3YEMBIX I OIIMCAHUS
MEXaHUUYECKOTo ABMKeHus: Hayunrbcs
OIUCBIBATh (PEHOMEH MEXaHUYECKOTO
JBUKCHHUS TeJla KaK aHAJIUTHUYECKH, TaK U
rpadudecku M3yuyats paBHOMEpHOE
npsAMONMHENHOE nBvKeHue [lomyuuts n
Pa3BUTh IIPEICTABICHMS O PA3JINYHBIX BUIAX
MEXaHMUYECKOT'0 JIBU)KEHUS U croco0ax ero
onucaHus PaccuuTeIiBaTh CKOPOCTH ITPU
PaBHOIIEPEMEHHOM IIPSIMOJIMHEWHOM
JBUKEHUM Tenna PaccunThIBaTh epeMelicHe
IIPY PABHOIIEPEMEHHOM ITPSIMOJIMHEHOM
JBUKCHUHU TeJla
Onpenensitb NpoNIEHHBIA IYyTh U YCKOPEHHE
JIBYDKEHUS Teja Mo rpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O
MIPSIMOJIMHENHOTO JBUKECHUS TEIa OT
BpeMeHHU M3MepsaTh yCKOpEeHHE Tena Ipy
JBUKCHHUHM 110 HAKJIOHHOW IIJIOCKOCTH

JlaGopaTtopHas
pabora
Nel0,11

OCHOBBI IUHAMUKA

HaGnronaTe siBnenre nuepuu. Beraucnarsb
YCKOpPEHHE TeNa, CUIIbL, JEUCTBYIOLEH HA
TEJI0, WJIM MacCy Ha OCHOBE BTOPOTO 3aKOHA
Herorona M3mepsTe cuibl B3aMMOAEHCTBUS
JIBYX TEJ

3aKOH COXpaHEHMS
HMITYJIbCA U
MEXaHUYECKON SHEPTUuU

[TonyuuTs peacTaBieHne 00 UMIyIbCE
CUJIbI M UMITyJbCEe Tena M3MepsaTh CKOPOCTh
HUCTEUYECHUS CTPYH T'a3a U3 MOJEIHU PAKETHI
[IpumeHATh 3aKOH COXPaHEHUSI UMITYJIbCA JIJIS
pacuera pe3yJbTaTOB B3aUMOJICUCTBHUS TEIl

J{B>xeHue ten BOIM3U
MOBEPXHOCTU 3eMJIH U
TpaBUTAIAS

HOJ'Iy‘-II/ITI) " paClIuPUTD MMPEACTABIICHHUA O
noaxogax u croco0ax OMmMcaHus
MEXaHHNYCCKOTO IBUKCHUA

IToBTOpEHME




9 kiaacc
68 yacos

n/n

Tema pa3pgeia

Komamn
YeCcTB

qacoB

Buabl aesiTeIbHOCTH Yuyammxcsa

[Ipumeuanue

JIBukeHue Ten BOIM3u
MOBEPXHOCTU 3eMIIH U
rpaBUTAIUS

HaGnronate 1 onuchIBaTh (pU3NYECKHE
SIBJICHUS, CBSI3aHHBIC C IBIDKEHHEM TEJ
BOJIM3M TOBEPXHOCTHU 3eMIIH (Tell,
OpOIICHHBIX BEPTHKAIBHO BBEPX,
TOPU30HTAIILHO, MOJ] YTIIOM K TOPU30HTY)
[Tomy4nTs 1 pacIMPUTh TPEACTABICHUS O
MOJIXOAAX U CIIOCO0aX ONMUCAHHS
MEXaHH4YeCKOTro ABKeHus [lomyunts u
pacHIMPUTh MPEICTABICHUS O BUIAX
MEXaHHYECKOTO JBIKCHHUS M BEINYHNHAX,
UCIIOJIb3YEMBIX JUISl ONMCAHUSI JIBHKCHHUS TEa
110 OKpYXHOCTH M3MepsaTh
HEHTPOCTPEMUTEIFHOE YCKOPEHHE MTPH
JBYKCHUU TEJIa 110 OKPY>KHOCTH C
IMOCTOSSHHOM IO MOJYJIO0 CKOPOCTBIO
W3mepsTh CHIly BCeMUPHOTO TATOTEHHS
Hcronb3yst 3aKOH BCEMUPHOTO TATOTCHHS,
BBIYHCIIATH BEJTMYHHY CHIIBI
IPaBUTAIIMOHHOTO B3aUMO/ICHCTBUS JIBYX Tell
HaGmonate 1 onuceBaTh (U3NUECKHE
SIBJICHUS1, CBSI3aHHBIC C IB)KCHHEM TEJl B
OJIM3H TOBEPXHOCTU 3EMIIH, OIIPEICIISATh
YHCJIOBBIC 3HAYCHUSI BEJIMYHH, UCTIOJIBb3YEMbIX
JUISL ONIMCAHMS JAHHOTO JIBVKCHHUS

Jlaboparopuas
pabora Nel

Mexanuueckne
KOJICOAHUS U BOJIHBI

14

OOBACHATH Mporiecc KoJieOaHnu
MasiTHUKa,VccnenoBaTh 3aBUCUMOCTD
nepuo/ia Kojie0aHui MasiTHUKA OT €ro JTUHBI
W aMIUTATY bl Konebanuii MiccnenoBarth
3aKOHOMEPHOCTH KOJIeOaHUH Tpy3a Ha
MpyXuHe BeIYUCIATH JUIMHY BOJTHBI U
CKOPOCTH PacIpOCTPAHEHUS 3BYKOBBIX BOJIH
DKCIepUMEHTAIIBHO OMPEIENSITh TPAHUIIBI
YaCTOThI CJIBINIMMBIX 3BYKOBBIX KoJIeOaHUit

Jlaboparopnas
pabota Ne2,3,4

MarauTHbIC SIBICHUS

OKCIIEpUMEHTAIIBHO U3y4aTh SIBJICHUE
3JIEKTPOMAarHUTHOM MHAYKIMU. M3ydaTh
paloTy 3J1eKTporeHepaTopa NOCTOSHHOTO
Toka [lomyyaTe nepeMEeHHBIN TOK BpAILlEHUEM
KaTYIIK{ B MATHUTHOM I10JIE

DJIEKTPOMAarHuTHHIE
KoJIeOaHuUs U BOJIHBI
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OKCIEPUMEHTAIBHO U3y4aTh CBOMCTBA
AJEKTPOMAarHUTHBIX BOJIH DKCIIEPUMEHTAIIBHO
M3y4aTh SBJIEHUE OTPaKEHUsS CBETa
HccnenoBaTh cBOiCTBAa H300paskeHMs B
3epkaie. M3mepars GokycHOe paccTosIHUE
cobupatorieit uH3bI [lomyyaTts n3obpakeHue
C IOMOIIBI0 coOuparorieit ma3el Habmonats

Jlaboparopnas
pabota
Ne5,6,7,8




SABJICHUC JTUCIICPCUHN CBCTA

KBaHTOBBIC ABJICHUS 18 W3mepsTh 3JIEMEHTAPHBIN 3JIEKTPUYECKUI
3apsn JlabopaTopHas padora Ne9Habmronath
JIMHEHYaThle CIeKTPhI n3nydenus Habnronats
Tpeku anbda-yacTuil B kamepe Bunbcona
O6c¢cyxaatb mpoOIeMbl BIUSHUSL
PaAMOaKTUBHBIX U3JIy4E€HUH HA JKUBBIC

OpraHu3Mbl
Crpoenue u 3BoNonus O3HaKOMUTBCS C CO3BE3AUSIMU U HAOIIO1aTh
Bcenennon 4 CYTOYHOE BpaIllEHHE 3BE3/IHOTO Heba

Ha6monate aemxenue Jlynsr, CosHia u
IJIAHET OTHOCUTEIILHO 3BE3 /]

Onucanue y‘leﬁHO-MeTOHH‘leCKOFO H MaTEPHAJTBHO-TEXHUYECCKOI'0 odecrnevyeHus

OcHnognasa numepamypa:
YMK «®u3uka. 7 kjiace»

1. ®wusuka. 7 knacc. YueOnuk (aBrop A. B. Ilepbimkun).

2. @wuzuka. Paboudas terpanp. 7 kmacc (aBtopbl T. A. Xannanoa, H. K. Xanuanos).
®usnuka. Mertoauueckoe nocodbue. 7 knacc (aBropel E. M. I'ythuk, E. B. Pribakosa).
®usuka. Tectol. 7 ximacc (aBtopel H. K. Xannanos, T. A. XaHHaHOBA).

Ousuka. J{unaktuueckue matepuainsl. 7 kiacce (aBropsl A. E. Mapon, E. A. Mapon).
5. ®usuka. COopHUK BoOmpocoB U 3amad. 7—9 kmaccel (aBtopsl A. E. Mapon, C. B.
[Tozotickuii, E. A. Mapon).
6. DIeKTpOHHOE MPUIIOKEHUE K YUYCOHHUKY.
YMK «®usnka. 8 kiaace»

1. ®wuzuka. § xknacc. Yuebnuk (aBrop A. B. Ilepbrmkun).

2. ®wusuka. Meroamdeckoe mocobme. 8 kimacc (aBropel E. M. I'yrauk, E. B. Peibakosa,
E. B. [llaponuHa).
®uszuka. Tectel. 8 kmacc (aBropel H. K. Xannanos, T. A. XaHHaHOBa).
®usnka. [lunakrudeckue marepuansl. 8 kiacc (aBtopsl A. E. Mapon, E. A. Mapon).

5. @wuszuka. COOpHUK BOMpocoB W 3amad. 7—9 kmaccel (aBTo-pel A. E. Mapon, C. B.

[To3zotickuii, E. A. Mapown).

6. DIeKTpOHHOE NMPHIIOKEHHE K yUeOHUKY.

~ow

»ow

YMK «®usnka. 9 xiaace»

®dusnka. 9 kiacc. Yueonuk (aBropsl A. B. Ileppimikun, E. M. I'yTHEK).

®usnka. TemaTudeckoe mianupoBanue. 9 kinacce (aprop E. M. I'yTHUK).

®usuka. Tectel. 9 kiacc (aBropsl H. K. Xannanos, T. A. XanHaHOBa).

Ousuka. J[unaktuaeckue marepuansl. 9 kiace (aBropsl A. E. Mapon, E. A. Mapon).
O®uzuka. COOpHHK BOMpocoB M 3amad. 7—9 xkiaccel (aBTopel A. E. Mapon, C. B.
[Tozotickuii, E. A. Mapon).

agrwbdE

MartepuajibHO — TEXHHYECKOE 00ecneyeHue
1. Kimaccuas gocka
2.Kommnsrotep
3. IIpoexTop
4 Mexnaynapoanas cucrema enunun (CH).
5.IIpucraBku anst 0Opa3oBaHUs JECATUYHBIX KPATHBIX U JOIBHBIX €IUHUIIL.
6.Ou3nyecKkne NOCTOSHHEIC.




7.111kana 3JIEeKTPOMarHUTHBIX BOJIH.
8.IlpaBumna o TexHuke 0€30MaCHOCTH TIPH paboTe B KaOuHEeTe (PU3UKH.

TemaTnueckue Ta0JIUIbI

1. Ctpoenue atmocheps 3eMIIH.

2. AT™MocdepHoe TaBIeHHE.

3. JIBurarenb BHYTPEHHETO CrOPAHMUSI.

4. JIBuratesb MOCTOSHHOTO TOKA.

5. TpaekTopusi IBUKECHUS.

6. OTHOCUTEIBHOCTD JIBHXKCHHUS.

7.BTopoii 3akoH HproToHA.

8. PeakTBHOE IBMXECHHE.

9. Kocmuueckuit kopabib «BocTok.

22. PabGoTa cubl.

23. MexaHuyeckue BOJIHBI.

24. TIpuOopsl MAarHUTOINEKTPHUUECKON CUCTEMBI.

25. CxeMa ruJipodJIeKTPOCTaHIIUH.

26. Tpaucdopmarop.

27. Illepenaya u pacupeielIeHHe AIEKTPOIHEPTUH.

28. Nunamuk. MukpodoH.

29. Mojenu cTpoeHus aToma.

30. Cxema onbita Pesepdopna.

31. llennas snepHas peakiusi.

32. SAnepHblii peaxkTop.

33. 3Be3 bl

34. Connevnas cuctema.

35. 3aTMeHus.

36. 3emiis — mianera Conueuynoit cuctemsl. Ctpoenue CouHiia.

37. Jlyna.

38. IlmaHeTsl 3eMHOI TPYIIIIBI.

39. [1naHeThI-TUTAHTHI.

40. Mansie Tena COTHEYHOU CUCTEMBI.



