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1. IlnanupyemMblie pe3yabTAThLI 0OCBOCHHS YI€OHOI0 MpeaMeTa, Kypca

BbINyCKHUK HAYYHUTCS:

e coOmonaTh npasuia 0€30MaCHOCTH M OXPaHbI TPyAa pU paboTe ¢ yueOHBIM U JIAOOPAaTOPHBIM 000PYAOBaHUEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (PU3NYECKOE TENO0, (PU3HUecKoe sBJICHNUE, PU3NUECKasi BEINUNHA, CAUHHUIIBI HU3MEPECHUS;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTHh NPU MOMOIIM (U3UYECKUX METOIOB; aHAJIM3MPOBATH OTACIBHBIC ATAIlbl MPOBEIACHUS
UCCIIEIOBAaHUM U HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIIBITOB;

®  CTaBWTH OMBITHI MO MCCIIEOBAHUIO (PU3MUECKUX SBICHUN WK (PU3HMUECKUX CBOMCTB TEN 0€3 MCIOIB30BAHUS MPSIMBIX U3MEPEHUH; TIPU ITOM
dopmynupoBats TpolieMy/3agady y4eOHOTO SKCIEPUMEHTa; COOMpATh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOpYIOBaHUS; MPOBOIHWTH OIBIT U
(bopMynupOBaTh BHIBOJBI.

[Ipumeuanue. [Ipu npoBenennu uccneaoBanus GU3HMUECKUX SBICHUN U3MEpUTEIbHbIC MPUOOPHI UCTIONB3YIOTCS JUIIb KaK JTaTYMKU U3MEPEHUs
(bu3NYeCKUX BEJIWYMH. 3alKiCH MMOKAa3aHUN MPSIMBIX U3MEPEHUI B 3TOM Cllydae He TpedyeTcsl.

® [IOHHMMAaTh POJb SKCIEPUMEHTA B MOJTYYEHUU HAYYHOU MH(POPMALINY;

® [IPOBOJUTH MpsIMble H3MEpeHUs (PU3MUECKUX BEJIWYMH: BpEMs, paccTOsHME, Macca Tena, o0beM, CWia, TeMmIieparypa, arMmochepHoe
JaBJIEHUE, BIAKHOCTh BO3/yXa, HAIIPsSHKEHUE, CUJla TOKA, PalMallMOHHBIN (OH (C UCMOJIb30BAaHUEM JIO3UMETPA); MIPU ATOM BBIOUPATH ONTHUMAJhHBIN
CHoco0 M3MEpEeHUs U UCII0JIb30BaTh MPOCTEHIIINE METO bl OLIEHKU MOTPEIIHOCTEN N3MEPEHU.

® MPOBOJIUTH HCCIEJOBAaHHE 3aBUCUMOCTEH (PU3NYECKMX BEJIMYMH C HUCIOJIb30BaHUEM IMPSMBIX HU3MEPEHHM: NpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATh PE3yJIbTAThl MOJTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJTMYMH B BUJE Ta0IMIl U TpadUKOB, eNaTh BHIBOABI [10 Pe3yJbTaTaM
UCCIIEIOBaHMS;

® MPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIMYMH: MIPU BHIMOIHEHUN U3MEPEHUN coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIYs
IIPEI0KEHHOW MHCTPYKLMHU, BBIYUCIIATD 3HAUYEHUE BEITMUMHBI M AHAJTU3UPOBATH MIOJyUYEHHBIE PE3YJIbTATHI C YUETOM 3a/1aHHON TOYHOCTH U3MEPEHUI;

L AHAJIIM3UPOBATh CUTYyallUH NPAKTHKO-OPUCHTUPOBAHHOI'O XapaKTEpa, Y3HABATH B HUX IIPOABICHUC W3YUYCHHBIX (i)I/I?)I/I‘IeCKI/IX SIBJICHUMN WIIH



3aKOHOMEPHOCTEH U MPUMEHATh UMEIOILIUECS 3HAHUS 1711 UX OOBSCHEHHUS;

® [IOHUMAaTh NPUHIUIBI ACUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, YCIOBUS X 0OE30MaCHOTO MCIIOJIB30BAHMS B MTOBCEIHEBHOI
KU3HH;

®  CIOJIb30BAaTh MPHU BBHINOJHEHUHM YYEOHBIX 3a/ad HAYyYHO-TOMYJISIPHYIO JIUTEPATypy O (PU3NYECKUX SIBICHHUSAX, CIPABOYHbIC MaTepHAIIbI,
pecypcbl nTepHeT.

BBINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH:

®  0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUU, PONb QUIUKU 6 pACUUPEHUU NpeoOCmAasieHuti 00 OKpyicarouwem Mupe U ee K10 8
VAVUUEHUe Kauecmea JHCUHU,

®  UCNONB308AMb NpUEMbl NOCMPOEHUs (u3uyecKux mooenel, Noucka u GOopMyIUposKU O0O0KA3aAMeNbCmse 6bl0BUHYMbBIX 2Unome3 U
meopemuyecKux bl80008 Had OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (haKmos,

®  CPABHUBAMb MOYHOCMb USMEPEHUS (QUUYECKUX BeIUYUH NO GelUYUHE UX OMHOCUMENbHOU HOZPeUWHOCMU NpU NPOBEOeHUU NPAMbIX
usMepeHull,

®  CaMOCMOSAMENbHO NPOBOOUMb KOCBEHHblE UBMEPEHUsI U UCCIe008aHUs (PUBUYECKUX GEeNUYUH C UCNONb30BAHUEM DA3IUYHBIX CNOC00O08
usMepenus Quzuueckux 6eIUdUH, 8blOUPAMb CPEOCMBAd USMEPEHUs C YUemoM HeoOX00UMOl MOYHOCMU U3MepeHull, 000CHO8b186aMb 8b100p Cnocoba
usMeperusl, A0eK8amHo20 NOCMABLEHHOU 3a0aye, NPO8OOUMb OYEHKY 00CMOBEPHOCMU NOTIYYEHHbIX Pe3)Ibmamos;

®  gocnpunHuMams UHGOpMAyUI0 GUIUYECKO20 COO0epIHCAHUs 8 HAYYHO-NONYIAPHOU Jumepamype U Cpeocmeax Maccosou uHgopmayuu,
KpUmu4ecku oyeHusams NOay4eHHYI0 UHDOPpMayuio, AHAIU3Upys ee cooepaicanue u OanHvlie 00 UCTMOYHUKe UHpopmayuu,

®  co30asamb cOOCMBeHHble NUCLMEHHbIEe U YCMHble COOOWEeHUs O UUYECKUX SGNeHUAX HA OCHO8€ HECKOIbKUX UCMOYHUKO8 UHpOopmayu,
CONpOB0IHCOAMb 8bICMYNIICHUE NPe3eHMayuell, YYumvleéds 0COOeHHOCMU ayOUMopUU C8ePCMHUKOB.

MexaHn4yeckue siBJICHHUS

BbpInyCKHUK Hay4YuTCH:

®  pacrio3HaBaThb MEXaHWYECKHE SBJIEHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHWNW OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS TUX
SBJICHUI: PAaBHOMEpPHOE U HEPABHOMEPHOE [BH)XKCHUE, PAaBHOMEPHOE U PAaBHOYCKOPEHHOE IPSAMOJIMHEMHOE JBUXKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBM)KEHHUS, CBOOOJHOE MaJeHUE TeJ, PaBHOMEPHOE IBMKEHHE I0 OKPYXXHOCTHM, HHEPIMs, B3aUMOJCHCTBHE TeJd, PEaKTUBHOE

ABWXKXCHUC, NICpaava OaBJICHUSA TBCPAbIMU TCJIaMH, KXKHUJIKOCTAMHU H Tra3aMu, aTMOC(i)epHOC AAaBJICHUC, IUIAaBAHUC TCJI, PaBHOBCCUC TBCPABIX TCII,



MMEIOIIUX 3aKPETJIEHHYIO OCh BpalleHHsl, KoJebaTelbHOe IBUKEHHE, PE30HAHC, BOJTHOBOE ABIKEHUE (3BYK);

®  ONUCHIBATh H3YYCHHBIC CBOWCTBA TEJN U MEXAHUYECKUE SIBJICHHS, UCIONB3Yys (DU3MYECKHE BEIUYMHBI: MYTh, MEpEMEIIeHHUEe, CKOPOCTb,
yCKOpeHue, nmepuoji oOpalleHus, Macca Tena, IUIOTHOCTh BEUIeCTBa, Cuila (CUla TSKECTH, CHIIa YIPYTOCTH, CUJIa TPEHUSs), JaBJICHHUE, UMITYJIbC Tela,
KHHETUYECKas DHEpPrus, TNOTEHIMAIbHAS DHEprus, MeXaHudyeckas pabora, mexaHudeckas wmomHocTh, KIIJ[ mpum coBepmieHuun paboThl C
MCIOJIb30BaHUEM MTPOCTOr0 MEXaHU3Ma, CHJIa TPEHHSI, aMIUIUTY/Ia, IEPHOJ] M 9aCcTOTa KOJeOaHUM, JITMHA BOJTHBI U CKOPOCTh €€ PacpOCTPaHEHUS; TIPH
ONMCAaHUU TMPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOJB3YEMBIX BEJIWYUH, UX OOO3HAYEHUS U EIUHHIIBI M3MEPEHHUS, HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOIIME TaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMH, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BEJTUUYHHBI;

®  aHaJIM3UPOBATH CBOWCTBA TEJ, MEXAaHUYECKHE SBJICHHS U MPOLECCHI, UCMONB3Ys (pU3NUECKHe 3aKOHBI: 3aKOH COXPAHEHUS PHEPTUU, 3aKOH
BCEMUPHOI'O TATOTEHUS, MPUHIUI CYNEPIO3UIUU Cull (HaxokaeHue paBHoxercTByromei cuibl), I, 11 u Il 3akonsr HproTOoHA, 3aKOH COXpaHEHUS
uMIyJbca, 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena; MpU 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTH4ecKoe
BBIPAYKCHHUE;

®  pa3IMYaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3UYECKUX MOJCIICH: MaTepraabHas TOUKa, MHEPIHAIbHASI CUCTEMAa OTCYETa;

e  pemiarth 3a/1a4M, UCTOIb3Yys (U3HMUECKUE 3aKOHBI (3aKOH COXPAHCHHS SHEPTUHU, 3aKOH BCEMHUPHOTO TSATOTCHHUS, IIPUHITUIT CYIIEPIIO3UIIHN CHJI,
I, IT u 11l 3akonbr HeioTOHA, 3aKOH COXpaHEHUsI UMITYIIbCa, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena) u Gpopmysibl, CBA3BIBAIOIINE (PU3NUYECKUE
BEJIMYUHEI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, INIOTHOCTh BEIIeCTBa, CUIIA, JaBlIEHUE, UMITYJIbC Tela, KUHETHYecKas: SHeprus, MOTeHI[MaIbHAs
SHEPrusi, MexaHuveckas pabora, Mmexanuueckas MorHocTs, KIT/I mpocToro Mmexanusma, cuiia TpeHUs CKOIBXKEHUS, KOAPDUITUEHT TPEHUS, aMITUTY/ 1A,
MepHoJ U YacToTa KoJieOaHW, JJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTpaHEHMs): Ha OCHOBE aHaJlM3a yCJIOBHS 3aJaud 3allUChIBaTh KPaTKOE YyCIIOBUE,
BBIJICIISTH (PU3UUYECKHE BETUYUHBI, 3aKOHBI U (hOPMYJIbI, HEOOXOUMBIE JIJIsl €€ PEIICHHs], TPOBOJIUTh PACUEThI U OLIEHUBATh PEATHHOCTH MOJYYe HHOTO
3HaYeHUS PU3NYECKON BETUYHUHEI.

BBINYyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH:

®  UCNONB308AMb 3HAHUA O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEBHOI JHCU3HU OJi obecneyeHuss Oe30nacHocmu npu 0opaweHuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMBAMY, Ol COXPAHEHUs 300P08bs U COONI00EHUS HOPM IKONOSUHLECKO20 NOBEOeHUs 6 OKpyycarwel cpede, NPUoOUmbs
npumMepvl NPAKMUYECKO20 UCHONb308AHUS (DU3UYECKUX 3HAHULL O MEeXAHUYeCKUX SGNeHUAX U QU3UYeCcKUX 3aKOHAX; Npumepvl UCHONb308AHUS

60300HOBSIEMBIX UCMOYHUKOS IHep2UuU, IKONI02UYEeCKUX nocneocmeuli UCCie008aAHUS KOCMUYECKO20 npocmpancme,

®  pasmuuamev 2paHuybl NPUMEHUMOCU DUUYECKUX 3AKOHO8, NOHUMAMb 6ceodwull xapakmep @QYHOAMeHmalbHblX 3AKOHO8 (3AKOH



COXpAaHeHUss MeXaHUuuecKou SHepeuu, 3aKOH COXPAHEHUs UMNYIbCA, 3AKOH BCeMUPHO20 MA2OMEHUs]) U 02PAHUYEHHOCMb UCNONb308AHUSL YACMHbIX
3axono8 (3axon I'yka, Apxumeoa u op.);

®  HAX0OUMb AOEK8AMHYIO NPeONONCeHHOU 3adaye QuU3UUecKylo MoOelb, paspeuams npooseMy Kak HA OCHO8e UMEIOWUXCS 3HAHUL NO
MexaHuKe ¢ UCNONb308AHUEM MAMEMAMU4ecKo20 annapama, max u npu NOMowju Memooo8 OYeHKuU.

TenoBbIe ABIEHUSA

BbINyCKHUK HAYYUTCS:

®  pacrio3HaBaTh TEIUIOBBIC SBJICHHS U OOBICHATH HAa 0a3¢ UMEIONINXCS 3HAHUI OCHOBHBIC CBOMCTBA WJIM YCIOBUS TPOTCKAHUS STUX SBIICHUIA:
muddy3us, U3MEHEHHE 00beMa Tell IPH HarpeBaHuU (OXJIAXKIICHHUH), OOJIbIIAsi COKUMAEMOCTh T'a30B, MaJlasi CKMMAEMOCTh YKHJIKOCTEH U TBEPJBIX TEII;
TEIUIOBOE paBHOBECHE, UCTIAPCHHE, KOHJICHCAIHS, TUIABJICHUE, KPUCTAUTN3AIUs, KATICHHE, BIIAYKHOCTh BO3/yXa, Pa3JIMYHbIC CIIOCOOBI TEILIONEpeaadn
(TerIoNpPOBOTHOCTD, KOHBEKIIHS, U3ITyUYECHHUE), arperaTHbIe COCTOSHHS BEIIECTBA, MOTJIONICHUE SHEPTUU TTPH MCTIAPSHUU KHUIKOCTH U BBIICIICHHUC €¢
P KOHJICHCAIINH T1apa, 3aBUCHMOCTh TEMIIEPaTyphl KHIICHUS OT JIABJICHHS,

®  ONUCHIBATH M3YYCHHBIC CBOMCTBA TN U TEIUIOBHIC SIBJICHUS, UCIIONIB3Ys (PU3MUECKHUE BETMYUHBI: KOJIMYSCTBO TEIUIOTHI, BHYTPEHHSS DHEPTHS,
TeMIIepaTypa, yAeiabHas TeIIOEMKOCTh BEIIECTBA, yelIbHAS TEIUIOTA TUIABJICHUS, YIeIbHAS TEIUIOTa NapooOpa3oBaHus, yAeabHas TEILUIOTa CrOPAHUs
TOIUIMBA, KOY(PPHUIMEHT MONE3HOT0 ACWCTBUS TEIIOBOTO ABHUTATENs; MPH OMHCAHWU MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOIB3YEMbIX
BEJIMYMH, WX 00O03HAYEHUS W CIUHUIBI U3MEPEHHS, HaXOAUTh (OPMYJIIbI, CBA3BIBAIONINE MAaHHYIO (YM3HUECKYIO BEIMYMHY C JAPYTUMH BEIIMIMHAMH,
BBIYHCIIATH 3HAYCHHUE (DU3HUECKON BEIIMIUHBL;

®  aHAJIM3WUPOBATH CBOKMCTBA TEJ, TEIUIOBHIC SIBJICHHUS W TPOIECCHI, HCIOIb3Ysl OCHOBHBIC TOJOKEHUS AaTOMHO-MOJIEKYJISIPHOTO YYCHHS O
CTPOCHHHY BEIIECTBA M 3aKOH COXPAaHCHUS SHEPTUH;

®  pa3TU4YaTh OCHOBHBIC MPU3HAKH N3YYCHHBIX (DH3MUECKUX MOJIENICH CTPOSHUS Ta30B, )KHIKOCTEH U TBEPIBIX TE,

®  MPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCTIONB30BaHUS (PU3NUYECKUX 3HAHHUH O TETIJIOBBIX SIBICHUSX;

e pemath 3a/lay¥, WCIOJIB3YS 3aKOH COXPAHEHHsI SHEPTrUU B TEIUIOBBIX Mpolleccax U (OPMYIbI, CBS3bIBAIOIINE (DU3HUECKHE BETUYUHBI
(KOJMYECTBO TEIUIOTHI, TeMIIepaTypa, yAeldbHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHas TEIUIOTa IUIABJICHUS, YIENbHas TeIioTa MapooOpa3oBaHWS,
yeIbHas TeIUIOTa CrOpPaHUs TOIUTHBA, KOA((UIIMEHT MOJIE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATEIIs): HA OCHOBE aHAIN3a yCIIOBHUS 3a7add 3aIllMChIBATh
KpaTKOE YCJIOBUE, BBIACIATh (PU3UYECKHE BETUYHMHBI, 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC AJIsi €€ pElICHHs, MPOBOAWTH pacueThl U OILICHHUBATH

PCAIBHOCTD MOJYUYCHHOTO 3HAUCHUSA (I)I/I3I/IquKOI>'I BCIIMYNHBI.



BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

®  UCNOIB308aMb 3HAHUSL O MENIOBbIX SGNEHUSX 8 NOBCEOHEBHOU HCUZHU 05l obecneuenus Oe30nacHOCmuU npu oopawjeHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMBAMU, Ol COXPAHEHUsL 300P08bsl U COONIOOCHUS HOPM IKON0SUHECKO20 NOBEOeHUsl 8 OKpYJicaruel cpeoe; npusooums
npuMepbl IKOJI02ULECKUX NOCIeOCMEUL pabomul 08ueamelieli BHYMpPeHHe20 C2O0PaHUsl, Menio8ulx U SUOPOIIeKMPOCMAHYUL,

®  paziuuame 2paHuybl NPUMEHUMOCU QUIUYECKUX 3AKOHO8, NOHUMAMb 8ceoOuuil xapakmep @OYHOAMEHMATbHbIX (QU3ULECKUX 3AKOHO8
(3aKOH cOXpaHeHUs JHepeUuU 8 Meno8blX NPOYeCccax) U 0ZPAHULeHHOCb UCNONb308AHUS YACMHBIX 3AKOHO8,

®  HAXoO0umv a0eK8AMHYI0 NPeONONCEHHOU 3a0aue @QU3UUecKyr0 MoOelb, paspeulamv NpoblemMy KaK HAd OCHO8e UMEIOWUXCA 3HAHUL O
MENI0BbIX ABLEHUAX C UCNOIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowju Memooos OYeHKu.

DJieKTpuYecKre 1 MATHUTHBIE SIBJIEHHUS

BbInyCKHUK Hay4YuTCH:

®  pacro3HaBaTh 3JICKTPOMArHUTHBIC SIBICHHUS M OOBSICHATH Ha OCHOBE MMEIOIINXCS 3HAHHMK OCHOBHBIC CBOMCTBA WUIM YCJIOBHUS MPOTEKAHUS
ATHX SIBJICHUH: DJICKTpHU3alMs TeJl, B3aUMOJCHCTBUE 3apsOB, JJICKTPUYECKH TOK M €ro JeHCTBUs (TEIUIOBOE, XHMHUYECKOE, MarHUTHOE),
B3aMIMOJICHICTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs WHIYKIIUS, NEHCTBHE MAarHUTHOTO TOJIsI HAa MPOBOAHHK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKCHHYIO
YacTHUILy, JEHCTBUE HIIEKTPUYECKOTO TOJS Ha 3apsDKEHHYI0 YacTHUILy, SJIEKTPOMAarHWTHBIE BOJIHBI, TPSMOJIMHEWHOE paclpOCTpaHEHUE CBETa,
OTpa)keHHE U TPEJIOMJICHHE CBETA, IUCIIEPCHsI CBETA.

® COCTaBJATH CXEMBI JJIEKTPHUECKUX IEMeil C TOCIEeIOBATENbHBIM M TapaJUIebHBIM COCTUHEHUEM DIIEMEHTOB, DPa3lindas YCIOBHBIE
0003HAYEHUS PTIEMEHTOB JIEKTPUUECKHX IeNeil (MCTOYHUK TOKa, KIIF0U, Pe3UCTOp, PEOCTaT, JJaMIIO4Ka, aMIIEPMETP, BOIBTMETD).

®  HCIOJB30BATH ONTHYECKUE CXEMBI ISl TOCTPOSHHS M300pakeHUH B IIIOCKOM 3€pKajie M COOMPArOIIEH JTIMH3E.

®  ONUCHIBATh M3yYCHHBIC CBOMCTBA TEII U AJICKTPOMArHUTHBIC SIBJICHHUS, HCIIOJIb3YsT (PU3MUYSCKUE BEJTMYMHBI: IIEKTPUICCKHM 3apsiJl, CHUJIa TOKa,
ANEKTPUYECKOE HAIPSHKEHUE, DIIEKTPUIECKOe COMPOTHUBIICHUE, YACIbHOE COMPOTUBICHHUE BEIIECTBA, padOTa AJIEKTPUUYECKOTO IMOJsI, MOIIHOCTh TOKA,
(OKyCHOE pacCTOSHHE W OINTHUYecKas Cuila JIMH3BI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI M YacTOTa CBETa; MPH OMHCAHHHM BEPHO
TPaKTOBAaTh (PU3UICCKUI CMBICIT HCIIOJIB3yeMbIX BEJIUYHMH, UX O0O03HAYCHUS W CIUHUIIBI M3MEPEHUS; HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEITHUYNHAMMU.

®  aAHATM3WPOBATh CBOMCTBA TEIN, DJEKTPOMATHUTHBIC SBICHUS W TPOIECCHI, HCIONB3Ys (U3NYECKHE 3aKOHBI: 3aKOH COXPaHEHUS

ANEKTPUYECKOTrO0 3apsa, 3akoH Oma Ji1s yyacTka 1en#, 3akoH Jxoyns-JleHna, 3aKoH MpsIMOJIMHEMHOTO paclpoCTpaHeHHsI CBETa, 3aKOH OTPaKEHUS



CBETa, 3aKOH MPEJIOMJICHHUS CBETA; MPU ITOM Pa3InyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €T0 MaTeMaTHUeCKOEe BhIpaKEHHE.

®  PUBOAUTH MPUMEPHI MPAKTUUECKOTO NCIOIB30BaHUS (PU3MUECKUX 3HAHUI O 3JIEKTPOMArHUTHBIX SIBICHUSIX

e pemarb 3agaud, MCIOJB3YS (QHU3UYECKHe 3aKOHBI (3akoH Oma Juis ydacTka Ienu, 3akoH JDxoyms-JIeHma, 3akoH NPSMOIUHEHHOTO
pacnpoCcTpaHEHHUs! CBETa, 3aKOH OTPa)KCHHsI CBETAa, 3aKOH NPEJIOMIICHUS cBeTa) U (GOopMyJibl, CBs3bIBaOlIME (PU3MUYECKHe BEIMUYMHBI (CHJIa TOKa,
AJIEKTPHUYECKOE HANpPSKEHUE, FIEKTPUUIECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTHUBICHUE BEIIECTBA, paboTa 3IIEKTPUUYECKOT0 MO, MOIIHOCTh TOKA,
(oKyCcHOE pacCTOsSHHE W ONTHYECKas CWJIa JIMH3BI, CKOPOCTb JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETa, (OPMYNBI pacueTa
ANEKTPUYECKOTO COMPOTUBJICHUS MPUIOCIEAOBATEILHOMU MapajUIeIbHOM COEAMHEHUHM IPOBOAHMKOB): HAa OCHOBE aHajdM3a YCJIOBHS 3ajaydd
3aMuChIBaTh KPAaTKOE YCIIOBUE, BBIICTATh (PU3MYECKHE BEIMYMHBI, 3aKOHBI U (HOPMYIbI, HEOOXOMUMBIE AJSl €€ pPEeUIeHHs, MPOBOAUTH PaCUeThl U
OLICHUBATh PEAbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEITMYUHBI.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

®  UCNONBL308aMb 3HAHUSL 00 IIEKMPOMASHUMHBIX AGIEHUSAX 8 NOBCEOHEBHOU JHCU3HU O]l obecneyeHUuss Oe30nacHocmu npu obpaujeHuu ¢
npubopamu U MexHU4ecKUMU YCmpoucmeamu, Ois COXpaHeHusi 300p08bsi U COONOO0EHUS. HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicarouel cpeoe;
NpUBOOUMb NPpUMePbL GIUAHUS INEKMPOMASHUMHBIX U3TYYEHULL HA HCUBble OP2AHUZMYIL;

®  pasiuuamev paHuybl NPUMEHUMOCU DUUYECKUX 3AKOHOB8, NOHUMAMb 8ceodwull xapakmep @yHOAMeHmalbublX 3aKOHO8 (3aKOH
COXpaHeHUsl JNIeKMmpU4ecko20 3apsaoa) U 02PaHuieHHOCMb UCNOIb308AHUS YACMHbIX 3aKOH08 (3akoH Oma 0ns yuacmka yenu, 3akoH [owcoynsa-Jlenyau
op.);

®  UCNONBL308aMb NpUEMbl NOCMPOEHUs Qu3UYyecKux Mmooenell, NOUCKA U QOPMYIUPOBKU OO0KA3AMENbCME GbIOGUHYMbBIX 2UNOme3 U
meopemuyecKux 8160008 Ha OCHO8E IMNUPUUECKU YCINAHOBIEHHbIX (DaKmos,

®  HAXOO0UMb A0EKBAMHYI0 NPeONONHCEHHOU 3adade uuUyecKylo MoOelb, paspeuiams HpoobieMy KAK HA OCHO8e UMEHUUXCS 3HAHUL 00
NEKMPOMASHUMHBIX ABLEHUSX C UCNONIb308AHUEM MAMEMAMUYECKO20 ANNapama, max u npu NOMOuWU Memooos8 OYeHKU.

KBanToBbI€ sIBJIeHHS

BbInyCcKHHUK HAy4YUTCS:

®  pacro3HaBaTh KBAaHTOBBIC SBICHUS M OOBSCHATH HAa OCHOBE HMMEIOUIMXCS 3HAHWH OCHOBHBIC CBOWMCTBA WIJIM YCIIOBHS TPOTEKAHUS STHX
SIBJICHUI: €CTECTBEHHAsl U MCKYCCTBEHHAs paAMOaKTUBHOCTb, O-, - U Y-U3Iy4YeHHUs, BOSHUKHOBEHHE JINHEHYATOr0 CIIEKTpa U3JIyYSHHsI aTOMa;

L4 OITMCBIBATh U3YUYCHHBIC KBAHTOBLIC ABJICHUA, UCIIOJIb3Ys (1)I/ISI/I‘IGCKI/I6 BCJIMYMHBI: MAaCCOBOC YMCJIO, 3apsAd0BO€C YMUCIIO, IICPUO IOJTypaciajia,



9Hepruss (GOTOHOB; MPH ONMCAHWU TPABWIILHO TPAKTOBATH (PH3UYECKUI CMBICI HCIIOJIB3YEMBIX BEIWYHH, HX O003HAUYCHUS W CIUHHIIBI U3MEPEHUS;
HaXOJUTh (POPMYJIBI, CBSA3BIBAIONINE NAaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMHU BEIMYNHAMHE, BEIYUCISTH 3HAUCHUE (PU3NIECCKONM BETUIHHEI;

®  AHATM3UPOBATh KBAHTOBBIC SIBJICHUs, HMCIIOJIB3YS (U3NYECKHE 3aKOHBI M IOCTYJIAThI: 3aKOH COXPAHEHHs JHEPIHH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsijia, 3aKOH COXPAHECHHsS] MAcCOBOTO 4YHCIIA, 3aKOHOMEPHOCTH H3IIYUYEHHUsS U TOTJIOMICHUS CBETa aTOMOM, MPH 3TOM pPa3indarh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U €70 MAaTEMaTHIECKOE BhIPaXKECHHCE,

®  pa3nU4YaTh OCHOBHBIC MPU3HAKH ITAHETAPHOU MOJIEH aTOMa, HYKJIOHHOW MOJIEITM aTOMHOTO SI/Ipa;

® [PUBOJWUTH MPUMEPHI MPOSIBICHUS B MPHUPOJIC M MPAKTHUECKOTO HCIIOJIB30BAHUS PATUOAKTHBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKITHIA,
CTIIEKTPAILHOTO aHAIIN3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

®  UCNOIB308AMb NONYHUEHHble 3HAHUS 8 NOBCEOHEeBHOU JHCUSHU NpU 0OpawjeHuu ¢ npubopamu u mexHuvyecKumu yCmpoucmeamu (cuemqux
UOHUBUPYIOWUX Yacmuy, 003umemp), 0Jisi COXPaAHeHUsl 300P08bsL U COONIO0EHUS HOPM IKONOSUYECKO20 NOBEOeHUsl 8 OKPYIcarouell cpeoe;

®  COOMHOCUMb IHEP2UIO C8A3U AMOMHBIX A0ep ¢ 0epeKmom Maccol,

®  NPUBOOUMb NPpUMEPLL GIUAHUA PAOUOAKINUBHBIX UZYUEHULL HA HCUBbLE OPSAHUZMBL, NOHUMAMb NPUHYUN OeUCMEUs 003UMempd U pa3iuiams
VCILO8USL €20 UCNOTIb308AHUSL;

®  NOHUMAmMb IKOAO2UYECKUe NPoOIeMbl, BOHUKAIOWUE NPU UCHOLb30BAHUU AMOMHBIX INEKMPOCAHYUL, U NYMU PeuleHusi SMux npoonem,
nepcneKmuesbl UCNOIb308AHUSL YRPABTIAEMO20 MEPMOSOEPHO20 CUHMESA.

DJIEeMEeHTBI ACTPOHOMMH

BbInycKHUK HAYYHTCS:

e yKa3bIBaTh Ha3BaHUs IIaHeT CONHEYHON CHUCTEMBI; pa3invaTh OCHOBHBIE MPH3HAKA CYTOYHOTO BpAIIEHHS 3BE3JHOT0 HeOa, JABMXKEHUS
Jlynbl, ConHIa U IIAaHET OTHOCHUTENIBHO 3BE3/T;

® [OHUMATh Pa3NTUYMs MEXKIY TeITHOLIEHTPHUECKON 1 IeOIEHTPUYECKON CHCTeMaMu MUPA;

BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCSH:

®  yKazvleamsv 0OwUe CEOUCMBA U OMIAUYUSL NIAHEM 3eMHOU 2pYnnvl U niaHem-cueanmos, manvix men ConaHeuHou cucmemvl U OONbUIUX
nianem,; noab308amMbCs KAPMoU 36e30H020 Heba npu HAOII0OeHUsX 36e30H020 Hebd;

®  pasnuuamov OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOmHOCUMs yeem 36e30bl C ee memMnepamypou,



L4 pasiudams cunomessvl O npoucxowcdeﬂuu Conneunoti cucmemol.

2. Coaeprxkanye y4e0HOro npeaMera

du3uka U pudnvdecKue MeToAbl U3YyUYeHHs MPUPOIbI

Ouzuka — Hayka o mpupoje. Pusznueckue tena u siBieHus. HaOmionenwe u omnucanue (u3nuecKux sBieHUN. DU3NYECKUN SKCIIEPUMEHT.
MonenrpoBaHu€ SIBIEHUN U OOBEKTOB IPUPOABI.

@u3nyecKue BEIMYHUHBI U UX U3MepeHue. TOYHOCTh U MOrPEIHOCTh U3MEPEHU. MeXIyHapoaHast CUCTEMA €IMHMII.

duznyeckue 3aKOHbI 1 3aKOHOMepHOCTU. Pu3nka u TexHuka. Hayunsiii meto no3Hanus. Ponb ¢usuku B GopMupoBaHNH €CTECTBEHHOHAYYHON
IPAMOTHOCTH.

Mexanu4yeckue siBJeHHUS

Mexanuueckoe aBUXKEHHE. MaTepuanbHas TOYKAa Kak MoOAeNb (u3nyeckoro teia. OTHOCUTENBHOCTh MeXaHW4eckoro ABMxeHus. Cucrema
orcyera. dusnveckre BeIMUYMUHBI, HEOOXOAUMbIE ISl ONMUCAHUS BUKEHHS U B3aUMOCBSI3b MEX]y HUMU (IIyTh, TIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
BpeMs JBWXKeHMs). PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSIMOJIMHEHHOEe ABIKeHHe. PaBHOMepHOe NIBHXEHHME MO OKpY)XHOCTH. IlepBblil 3akoH
Hrrorona u mneprus. Macca tena. [lnotHocts BemecTBa. Cuna. Enununsl cuiibl. Bropoit 3akon Hetotona. Tpernit 3akon Hwriorona. CBoGoanoe
nagenue ten. Cuna TsokecTu. 3akoH BeceMupHoro Tsarotenus. Cuna ynpyroctu. 3akoH 'yka. Bec tena. HeBecomocTs. CBsI3b MEXAY CUIION TSXKECTH U
Maccoi Tena. Jlunamometp. PaBHoaelcTByromast cuiia. Cuna tpenust. Tpenne ckonbxeHus. Tpenue nokos. Tpenue B npupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHMs HMIylbca. PeakTuBHOe JBMkeHue. MexaHuueckas pabota. MomHocTs. OHeprus. IloTeHuuanbHas u
KMHeTH4eckas sHeprus. [IpeBpaiieHue oqHOro BUjja MEXaHUYECKOW SHEPrUuu B APYroi. 3aKOH COXpaHEHUS MOJTHON MEXaHUYECKOW SHEPTUU.

[IpocTele MexaHN3MBI. Y CJIOBUS PaBHOBECUS TBEPJIOTO TENA, UMEIOLIETO 3aKPETUICHHYIO OCh IBHKEHHsS. MOMEHT cuitbl. [Jenmp msdicecmu mena.
Peruar. PaBHOBecue cui Ha pbryare. Peiuaru B TexHuke, ObITy 1 nipupojie. [lonBrxkHbIEe U HETIOABMKHbBIE 0J10KH. PaBeHCTBO paboT MpH UCIIOIB30BaHUN
MPOCTHIX MEXaHU3MOB («30J10TO€ MpaBUIIO MexaHUKN»). Koadduument noneznoro aecTBUS MEXaHU3MA.

JaBnenue TBepawsix Ten. EgumHunel mamepenus masinenus. CriocoObl M3MeHEHUs aaBieHus. J[aBieHuwe XKUAKOCTeH W ra3oB 3akoH [lackais.
JlaBneHue XUIKOCTH Ha THO W CTeHKH cocyna. CooOmrarommuecs: cocynbl. Bec Bo3myxa. AtmocdepHoe naBnenue. M3mepenme atmocdepHOro

JaBJICHHUA. OngIT TOppI/I‘-IeJ'IJ'II/I. EapOMeTp-aHepow:[. ATMOC(I)CpHOC JAaBJICHUC HA PA3JIMYHBIX BBICOTAX. FI/I,[[paBJ'II/I‘-ICCKI/Ie MCXaHU3MBI (Hpecc, HaCOC).



JlaBiieHMEe )KUIKOCTH U ra3a Ha MOrpYKEHHOE B HUX Teso. ApxuMenoBa cwia. [naBanue ten u cynoB Bo3nyxomiaBanue.

Mexanunueckue konebanus. [lepuon, gacrora, ammiuTyaa kojnebanuil. Pesonanc. Mexanndeckue BOJIHBI B OJJHOPOJIHBIX cpefax. J[JIMHa BOJTHBL.
3BYK Kak MEXaHM4YeCKasl BOJIHA. [ pOMKOCTb U BbICOTa TOHA 3BYKA.

TenJioBble sIBJICHUA

Crpoenue BemecTBa. ATOMBI M MOJEKyJbl. TemioBoe JIBUXKEHHE aTOMOB U Mojekyl. Juddys3us B rasax, ®HIKOCTSIX U TBEpAbIX Teax.
Bpoynoeckoe osusicenue. BzanmoneiictBue (MPUTSHKEHHE M OTTAIKUBAHHME) MOJIEKYN. ArperaTHble COCTOSIHHS BEIeCTBa. Pa3nuume B CTpOECHUH
TBEPIBIX TEJ, )KUJIKOCTEH U Ia3o0B.

TennoBoe paBHoBecue. Temmeparypa. CBsA3b TeMIepaTypbl CO CKOPOCTbIO XaOTHUECKOro JBHXKEHHUs yacTull. BHyTpeHHss sHeprus. Pabora u
TeruIonepeaya Kak crnocoObl M3MEHEHUs BHYTpeHHEW sHepruu Tena. TermonpoBogHocTh. KonBekuus. Mzmydenue. Ilpumepsl Temonepenauu B
npuposae U TexHuke. KonuuecTBo TemnoTel. YienbHas TEIUIOEMKOCTh. YJelbHas TEIUIOTa CrOPAaHUs TOIJIMBA. 3aKOH COXPAHEHMsI W MpEBpalLeH Us
SHEPruM B MEXAHUYECKUX U TEIJIOBBIX Ipoueccax. [lnaBieHue u orBepaeBaHle KPUCTAIUIMUECKUX TeJ. Y AelbHas TersoTa miasieHus. Mcnapenue u
koHAeHcauud. Ilornonienre sHEpruu Npu UCIAPEHUM JKUIKOCTH M BBIIEICHHUE €€ NPU KOHJAEHcauuu napa. Kumnenuwe. 3aBUCUMOCTb TEMIIEpaTyphbl
KUIIEHUs OT JIaBjeHus. Y AeibHas TeroTa napoodpa3zoBaHus M KOHAeHcanuu. BnaxHocTs Bo3nyxa. PaboTa raza npu pacumpenuu. [IpeobpazoBanus
SHEPruy B TEIUIOBBIX MallMHaX (mapoBas TypOWHa, IBUTAaTelb BHYTPEHHErO CropaHus, peakTuBHbIM naBuratens). KIIJ| TemnoBoil MalIuHbI
Okonozauyeckue npobremsvl UCNOIL30BAHUS MENTOBbIX MAUUH.

JIEKTPOMAarHNUTHBIE SIBJICHUSI

Onexrpuzanys Gusnueckux Ten. B3aumonelcTBre 3apsiKeHHBIX Tell. [[Ba poja ayeKTpHuecKuX 3apsiioB. JenMMOCTh 3JIEKTPHUUECKOro 3apsja.
DneMeHTapHbIA JIEKTPUUECKUM 3apsi. 3aKOH COXpaHEHUs AJIEKTpudecKkoro 3apsaa. [IpoBOAHMKH, MOMYNPOBOJHUKHA U HU30JSTOPHI 3JIEKTPUUECTBA.
DneKTpocKon. DJIEKTpUUYECKOe Mojie Kak ocoOblil BuA Mmatrepuu. Hanpsowcennocmov 2nekmpuyecko2o nosis. JIedcTBUE 3IIEKTPUYECKOro IOl Ha
aNeKTpudecKkue 3apsabl. Konoencamop. dnepeus s1eKkmpuiecko2o nojisi KOHOeHcamopa.

OnexTpuueckuid TOK. VICTOYHMKM »3IIEKTPUYECKOIO TOKAa. OJEKTpUUYecKas IL€Nb M €€ COCTaBHbIe uacTH. HampaBieHune u aeicTBus
ANEeKTpuYecKkoro Toka. Hocurenu snexTpuueckux 3apsnoB B MeTamiax. Cuia Toka. DJIEKTPUYECKOE HANpPSKEHHE. DJIEKTPUUECKOE CONMPOTHBIIEHUE
MPOBOAHUKOB. EMHUIIBI COTPOTHBIEHUS.

3aBHUCHUMOCTD CHJIBI TOKA OT HaIpspKeHUs. 3akoH OMa 1t yyacTka 1enu. Y ieiapHoe conpoTuBiaeHue. Peocrarsl. [locnenoBarenbHoe coeTuHEeHNE

IMPOBOAHUKOB. HapanneﬂLHoe COCAUHCHUC ITPOBOJHUKOB.



PaGora snexTpuueckoro moisi Mo MEPEeMEIICHUI0 AJIEKTPUYECKUX 3apsiioB. MOIIHOCTH 3JIeKTpHUYecKoro Toka. HarpeBaHue HpOBOAHHMKOB
ANEKTPUYECKUM TOKOM. 3akoH J[>koyist - JIeHma. DneKkTprudeckue HarpeBaTelbHbIe M OCBETUTENbHBIE MPUOOPHL. KopoTKoe 3aMbIkaHue.

MarunutHoe none. Muaykius MaruuTHOro noJis. MarautHoe nosie Toka. OneIT Dpcerena. MarHuTHoe 1ojie MOCTOSIHHBIX MArHUTOB. MarHuTHoe
nosie 3eMJId. DNEKTPOMArHuT. MarHuTHOE MOJ€ KaTylKA ¢ TOKOM. [IpuMeHeHue 3ieKTpoMarHuToB. JleiicTBME MAarHUTHOIO MOJI Ha IMPOBOJHHUK C
TOKOM U JBWXKYILYIOCA 3apspKeHHY0 dactuny. Cuna Amnepa u cuna Jlopenya. IneKTpoaBUrarellb. SIBIeHUE 3JEKTPOMAarHUTHOM MHAYKLIUS. ONbITHI
QDapanes.

OnekTpoMarHutHele Konebanus. Konebamenvnvii xowmyp. Onekmpoeenepamop. Ilepemennwiti mok. Tpancgpopmamop. Ilepenaua
ANEKTPUYECKOM HHEPruM Ha PACCTOSHUE. OJEKTPOMArHUTHBIE BOJIHBI U WX CBOWCTBA. [lpunyunel paduocesisu u menesudeHus. Bausnue
9NIEKMPOMASHUMHBIX U3TYYEHUL HA HCUBbLE OP2AHUIMBIL.

Ceer — anekTpomaruuTHas BoiHa. CKopocTh cBeTa. McToOUHHMKM cBeTa. 3aKOH MPAMOJIMHEHHOTO paclpOCTPAaHEHHE CBETA. 3aKOH OTPaXKEHUS
cgeta. [Imockoe 3epkaio. 3akoH npenomiieHus cBeTa. JIna3bl. DOKyCHOE pacCTOSTHUE M ONITUYECKAs CHIIa TUH3EI. V300pakeHue npeameTa B 3epKajie u
nuH3e. Onmuueckue npubopul. 1'1a3 Kak onTudeckas cucreMa. Jlucnepeus ceeta. Mumepgepenyus u oughpaxyus ceema.

KBanToBbBI€ AABJICHUSA

Crpoenue atoMoB. [InanerapHas Mozenb aroma. KBaHTOBBIN XapakTep MOTJIOUICHHS U UCITyCKaHUs cBeTa aroMaMu. JInHeiiuaTeie CleKTphl.

Omneitet Pesepdopra.

CoctaB atoMHoOT0 sifipa. [IpoToH, HEUTPOH U PNEKTPOH. 3aKOH DUHIITEHHA O MPOMOPIIMOHATFHOCTH MACChl U dHEPTUU. [Jehexm macc u sHepeus
ceazu amomHuix s0ep. PammoaktuBHOCTh. Ilepuon monypacnama. Anbda-uznydenue. bema-uznyuenue. ['amma-usznyudeHue. SnepHble peaxiuu.
Wctounuku sneprun ConHua u 3Be31. SnepHas sHEpreTHKa. JKor02uyeckue npooiemvl pabomsl amomuslx 21ekmpocmanyui. Jlosumerpus. Bausnue
PAOUOAKMUBHBIX U3TYUEHUL HA HCUBbLE OP2AHUIMBI.

Crtpoenue u 3BoJronust Beesiennoii

I'eonienTpruueckass W TeNUOIEHTpUYECKass cucTeMbl mupa. Dusnmyeckas mnpupona HeOecHbix Ten ConHedHoW cuctembl. [IpoucxoxaeHue
Conneunoii cucrembl. uznueckas npupoaa Conuua u 3se31. Ctpoenne Beenennoii. DBomonus Beenennoit. ['nunoresa bonbiioro B3peiBa.

IIpumepHbIe TeMBbI JIAG0PATOPHBIX M NPAKTHYECKHUX PAdOT

JlabopaTopHbie paboThI (HE3aBUCUMO OT TEMAaTUUECKOW MTPUHAJICKHOCTH) NETISATCS CISAYIOIINE TUTIBI:

1. TIlpoBeneHue npsAMbIX U3MEpEeHHUH HU3NYECKUX BEIUYUH



2. Pacuer 1o nosiyueHHbIM pe3yJbTaTaM NPsSMBIX U3MEPEHUH 3aBUCUMOI0 OT HUX MapaMeTpa (KOCBEHHbIE U3MEPEHU).
3. HabmozaeHue siBIEHUI U MOCTaHOBKA OMBITOB (Ha KAUECTBEHHOM YPOBHE) MO OOHApPYXEHUIO (PaKTOPOB, BIUSAIONIMX HA MPOTEKAHUE JTAHHBIX
SIBJIEHUM.
4. MHccnenoBaHue 3aBUCUMOCTU OJHOM (PM3UUECKOM BEITMUYMHBI OT IPYTOi ¢ IpeACcTaBICHUEM pe3yJIbTaTOB B BUIE IpaduKa Ui TaOIULIbI.
5. IIpoBepka 3agaHHBIX IPEANON0KEHUH (IIPSIMble N3MEpEeHUsT GU3NYECKUX BEJIMYUH U CPABHEHUE 3aJJaHHBIX COOTHOILIEHUH MEXly HUMH).
6. 3HAKOMCTBO C TEXHUYECKHMHU YCTPOMCTBAMHU U UX KOHCTPYHUPOBAHHE.
JIrobast paboyast mporpaMmMa JI0JKHA TPeAyCMaTPUBATh BBIOJIHEHHE JTa00OPaTOPHBIX paboT BCeX yKa3aHHBIX THIOB. BHIOOp TemMaTuku M 4yucia
paloT KaX/10To TUIA 3aBUCUT OT 0COOEHHOCTEN pabouei mporpammsl 1 Y MK.
IIpoBenenne npsiMbIX U3MepeHUd (PU3NIECKNX BEJTUIUH
N3mepeHne pasMepoB Tell.
W3mepeHue pazMepoB MajIbIX Tell.
W3mepeHue mMacchl Tena.
N3mepenue oobema Tena.
W3mepenne cuibl.
W3mepeHne BpeMeHu npoliecca, nepruoaa KojaeOaHuu.
N3mepenue temmnepaTypsl.

I/I3MepeHHe JAaBJICHUS BO3yXa B OaioHe noa MmOopHIHEM.
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M3mepeHune cribl TOKa M €ro PeryiupoBaHue.

10. M3mepenue HapsHKSHHUS.

11. U3mepeHue yrioB najieHus U IPeIOMIICHHS.

12. N3mepenue GpoKyCHOTO pacCTOSIHUS JTHH3HI.

13. H3mepenue pagnoakTuBHOTO (hoHa.

Pacuer nmo mosiyueHHbIM pe3y/ibTaTaM NPSAMbIX U3MEPEHHUd 3aBUCHUMOI0 0T HUX napaMeTpa (KOCBEeHHbIe U3MepeHus )
1. W3mepeHue NI0THOCTH BEILIECTBA TBEPOTO TEa.

2. Onpenenenue ko3 duimenTa TpeHUs CKOIbXKEHHUS.



Onpenenenne KECTKOCTU NPYKUHBIL.

OmnpeneneHne BHITAIKMBAIOIIEH CUIIBI, IEHCTBYIOLIEH HAa IOTPYKEHHOE B )KMJIKOCTD TEJIO.
OrnpezesieHe MOMEHTA CUJIBL.

H3mepeHne cKOpoCTH PABHOMEPHOIO ABUKECHHUS.

W3mepenue cpenHel CKOPOCTH IBHIKEHUS.

N3mepenne yckopeHus paBHOYCKOPEHHOTO JIBHXKCHHS.
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Omnpenenenne pabOTH U MOIITHOCTH.

10. Ompenenenuie 4acTOThI KoJeOaHUH Tpy3a HA IPYKUHE U HUTH.

11. OmnpeneneHrie OTHOCUTENBHOMN BIa)KHOCTH.

12. Omnpenenenne KOIUYECTBA TEIUIOTHI.

13. Omnpenenenue yaenpHON TETNIOEMKOCTH.

14. Usmepenue pabOThl U MOIIHOCTH 3JEKTPUYECKOTO TOKA.

15. HM3mepeHue cOnpoTUBIICHHUS.

16. OmnpenencHue ONTUIESCKON CHIIBI JIMH3EI.

17. WccnenoBaHne 3aBHCHMOCTH BBITJIKHBAIOIIEH CHIIBI OT 00beMa IMOTPYKEHHOW YacTH OT TUIOTHOCTH KHJKOCTH, €€ HE3aBUCHMOCTH OT
IUIOTHOCTH U MacChl Tela.

18. HccnenoBaHue 3aBUCMMOCTH CHIIBI TPEHHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IUIOIIAIH.

Ha6mionenue siBjieHMii M MOCTAHOBKA OMBITOB (HA Ka4eCTBEHHOM YPOBHE) MO O00HApPYKeHUI0 (PaKTOpPOB, BIAUSIOIIMX HA NMPOTEKAHHE
AAHHBIX SIBJIEHHI

1. HaGmroeHre 3aBUCUMOCTH TTepHOa KOJIeOaHu Tpy3a Ha HUTH OT JUTMHBI U HE3aBHCUMOCTH OT MACCHI.
Habmonenre 3aBUCMMOCTH Iepro/ia KojebaHuil rpy3a Ha IPYKUHE OT MacChl U )KECTKOCTH.
HabmioneHne 3aBUCMMOCTH JaBleHHs ra3a OT 00beMa U TEMIIEPATypHl.
HaOGnroeHne 3aBUCHMOCTH TEMITEPATYPBI OCTHIBAIOIIEH BOIBI OT BPEMEHH.

HCCJ’IG}IOB&HI/IG SABJICHUS B33HMO)IC§ICTBI/I$I KaTylKy ¢ TOKOM U MarHura.
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HccnenoBanue sBICHUSI 3HCKTpOMaFHI/ITHOﬁ HHAYKIU.



7. HaGmroneHue siBIICHHS OTPaKCHUS U TIPEIIOMIICHHS CBETA.

8. HaOmronenue sSiBJICHUS TUCTIEPCUU.

9. ObHapyxeHue 3aBUCUMOCTH COIIPOTHBIICHHS IPOBOIHUKA OT €T0 MapaMeTPOB U BEIIECTBA.

10. HccnenoBaHue 3aBUCUMOCTH Beca Teja B AKHUJIKOCTH OT 00beMa MOrpy>KEHHON 4acTH.

11. HccnenoBaHue 3aBUCUMOCTH OHOM (PU3MYECKOM BETMUMHBI OT APYroM C MPEICTaBICHUEM PE3yIbTaTOB B BUE I'paduKa MM TaOJINLBL.

12. HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

13. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIKEHHH 0€3 Ha4aJIbHOW CKOPOCTH.

14. HccnenoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U IITH NPU PaBHOYCKOPEHHOM JIBH)KEHUH.

15. HccnenoBaHue 3aBUCUMOCTH CUIIBI TPEHUS OT CHJIBI JABJICHMSL.

16. HccnenoBanue 3aBUCUMOCTH Je(OPMALIUU MPYKUHBI OT CHJIBI.

17. WccnenoBanue 3aBUCUMOCTH IEPHO/Ia KOJICOAHUH rpy3a HA HUTH OT JUINHBL.

18. HccnenoBaHue 3aBUCUMOCTH IEPHUO/Ia KOJICOAHUH Irpy3a Ha IPYKUHE OT )KECTKOCTH U MacChl.

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

20. HccnemoBaHue 3aBUCUMOCTH CHITBI TOKA Y€pe3 JIAMITOUKY OT HaIPSKEHHUS.

21. HccnemoBaHue 3aBUCUMOCTH YTJIa MIPEIOMIICHHS OT yTJia TaIeHHsI.

IIpoBepka 3ajaHHBIX NPeINOJI0KeHHH (MPsAMble H3MepeHHus (U3NYeCKUX BeJIMYUH H CPABHEHHUE 32JaHHbIX COOTHOLIEHUI MeXK1y HUMM).
IIpoBepka rumores

1. TIpoBepka runoTe3bl O TUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA )KUKOCTH B TPYOKE OT TeMIepaTyphl.

2. TlpoBepka TUITOTE3HI O MPSMON POTIOPIUOHATBHOCTH CKOPOCTH TPH PAaBHOYCKOPEHHOM JIBM)KEHUH MPONUCHHOMY ITYTH.

3. IlpoBepka TUMOTE3bI: TPU IOCIEAOBATEIHHO BKJIFOUYEHHBIX JIAMIIOYKH W MPOBOJHUKA WM JBYX TPOBOAHHKOB HAIPSDKEHHS CKIIABIBATH
HeNb3s (MOXKHO).

4. TIpoBepka mpaBuia CI0KEHUs TOKOB Ha JBYX MapajuIeIbHO BKIIOUEHHBIX PE3HCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMH U UX KOHCTPYHPOBaHUeE

1. KoHcTpyHnpoBaHue HaKJIOHHOW TUIOCKOCTH € 3aJjaHHBIM 3HaueHuem KIT/I.

2. KoHcTpynpoBaHHe apeoMeTpa U UCIIBITAHUE €r0 PadOTHI.



CO6opka >MeKTPUYECKOM N U M3MEPEHHUE CHIIBI TOKA B €€ Pa3IMYHBIX yJacTKax.
COopKka 37eKTpOMarHuTa U UCIbITAHUE €T0 JICHCTBHUS.

W3ydeHune 3J1eKTpUYeCKOro IBUraTellsi HOCTOSSHHOTO TOKa (Ha MOJIENN).
KoncTpynpoBaHue 351eKTpoiBUraTess.

KoncTpynpoBanue Moienu Teneckorna.

KoHcTpyrpoBanue Mozen JOKU C 33JJaHHON TPY30I10AbEMHOCTHIO.
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OrneHka cBOEro 3peHus U o00p OYKOB.
10. KoHctpymnpoBaHue NpOCTEHIIIero reHeparopa.

11. Usyyenuie cBONCTB N300pakeHUS B TMH3AX.

Koppexnuonnasi padora
- pa3BUTHE CBOWCTB BHUMAaHWUS;
- IpeloCcTaBIeHHEe y4eOHOro MaTepHaia ¢ OIOpoi Ha COXPaHHBIE CIIOCOOBI BOCIIPUATHS U IEPEepadOTKH HH(POPMAIHH;
- pa3BUTHE MBICIUTENBHBIX ONEpalil cpaBHEHUS U 0000IIEHNS, YCTAHOBIICHUS JOTMUYECKHUX CBsI3eH (DaKTOB, COOBITUH U T.1.;
- pacIIupeHre aKTUBHOTO CJIOBAPHOTO 3aIaca, 0CBOCHUE MTPEIMETHON TepPMHHOJIOTHH;
- OCBOEHHE ITPUEMOB 3aIlIOMHHAHUS C HCIOJIB30BAHUEM OMOPHBIX CXEM, TaOJIHUI], AMSITOK, aITOPUTMOB;
- I03TanHoe (MOPIMOHHOE) YCBOEGHHUE MTPEIMETHBIX 3HAaHUH, CMEHA BUJIOB JIETEILHOCTH C YYETOM MOBBIIIEHHON YTOMIIIEMOCTH M UCTOIIAEMOCTH;
- HalpaBJIAmOIIadg, OpraHu3yromiada 1 CTUMYJIUPYIOoIiasd moMolib CO CTOPOHEI neaarora ajd IMOBbIIICHHUA MOTHUBAILIUN K yqe6e;
- pa3BUTHE HABBIKOB CAMOCTOSATEIBHOTO MMOMCKA MHPOPMAIMH B PAa3IMYHBIX HCTOUYHUKAX, €€ AalibHelIeld 00paboTKy U aHalu3a;
- (popmupoBaHUE CIOCOOHOCTH K MJIAHUPOBAHUIO YUEOHBIX JEHCTBHUI C yU€TOM BPEMEHHBIX HHTEPBAJIOB

3. TeMaTHUYeCKOE ILIAHNPOBAHHKE € YKA3aHHEM KOJIHYECTBA YACOB, OTBOJAMMbIX HA 0CBOEHHE KAMKI0H TeMbI

7 kJi1acc

N /o Tema KoJ-Bo yacoB




®a3a 3anycka (COBMeCTHOE IPOEKTUPOBAHME U IJIAHUPOBaHMEe YU4eOHOI0 rojaa) — Su

1 Owusnka 1 HPU3NIECKUE METOIbI U3YUYECHUS TIPUPO/IBI 44
da3a NOCTAHOBKH U PellIeHUs CUCTEMbI Y4eOHbIX 3a1a4—S74
2 [lepBoHauasibHBIE CBEICHHS O CTPOCHHUM BEIIECTBA 6u
3 BzaumopeiictBue Ten 23 4
4 JlaBiieHrE TBEPBIX TEJ, )KUJIKOCTEN U ra30B 224
5 PaboTa 1 MOIITHOCTE. DHEPTHS 12 g
PediexcuBnas ¢gaza — 34

6 O06o0maroiee MOBTOPEHUE 1yg

Hroro 68 u

8 kiace
N n/n Tema Koa-Bo yacos
®a3a 3anycka (COBMECTHOE NIPOCKTHPOBAHME M IIJIAHUPOBAHHME YU4eOHOr0 roga) —2 4
1 «O, CKOJIBKO HaM OTKPBITHI YyIHBIX...» 24
@®a3a NOCTAHOBKU M PellleHNsl CUCTeMbl y4eOHbIX 3a1a4 — 62 u
2 TennoBklie ABICHUS 24 4
3 DNEKTPUYECKUE SBICHUS 254
4 DJIEKTPOMArHUTHBIC SABJICHUS 74
5 CBeTOBBIE SIBJIEHHS 8y
PediexcuBnas ¢paza — 2y

6 O06o011aro1Iee TOBTOPCHHE 24




HTtoro 68 u
9 kJaacc

N n/m Tema Kou-Bo yacos

1 3aKOoHBI B3aUMOJICHCTBUS U JIBUKEHUS TEJ 354

2 Mexanuueckre KoneOaHus U BOJIHBI. 3BYK 174

3 DIIeKTPOMarHuTHOE T0JIe 234

4 CtpoeHue aToMa U aTOMHOTO sijipa 11y

5 Crpoenue u 3Boronus Beenennoit 44

6 [ToBTOpEHUE 134
Hroro 102 4
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