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IIOAICHUTEJIBHAA 3AITUCKA

PaGouas nmporpamMma npenHazHaueHa i U3ydeHus yuyeOHoro npeamera «Pusuka» Ha 6a30BoM ypoBHe B 10-
11 xmaccax u cocTaBieHa Ha OCHOBE HOPMAaTHBHBIX IOKYMEHTOB:

®denepanbublii 3aKk0H 0T 29.12.2012 Ne 273-®D3 (pexn. ot 26.07.2019) «O6 obpazoBanuu B Poccuiickoi
denepauuny;

[Ipuka3z Munob6puayku Poccum ot 17.05.2012 Ne 413 «O0 yTBepKIACHUU M BBEJACHUU B JCHCTBUE 00
VTBEPKACHUH W BBEACHHUH B JAcHCTBHE (pelepabHOTO TOCYIapCTBEHHOTO 00pa3oBaTebHOTO CTaHIAPTa
cpeanero obiero oopazosanus» (pen. ot 29.06.2017);

[IpumepHass ocHOBHass oOpa3oBaTeNbHAsl Iporpamma cpeaHero obmiero oOpazoBanus. OmoOpeHa
penieHreM QeaepabHOTO Y4eOHO-METOAMYECKOTO O0BhEIMHEHUS 10 00IIeMy 00pa3oBaHUIO (MPOTOKOIM
ot 28 uroHs 2016 r. Ne 2/16-3);

OcHoBHast 00pa3zoBaTeNbHas MporpaMMa cpeHero oomiero oopazoanus MOBY «COII Ne 21

PaGouas mporpamma opueHTHpPOBaHA HA UCTONb30BaHne Y MK:
e Msaxkumes T.4., byxoBues b.b., Corckuii H. / ITox pen. [lapdentreBoit H.A. ®usuka (ki1accuueckuit
kypc) 10 Ilpocsemenue
o Mskumes ['.5., byxoBueB b.b., Uapyrun B.M. / Ilon pen. Ilapdenosoii H.A. ®Dusuka
(xnmaccuueckuit kype) 11 Ipocsemienue -

[Tporpamma paccuntana Ha 105 yacoB B coorBeTcTBUU ¢ yueOHbIM 1aHOM MOBY «COLL Ne 21y
YHHUBEpCAITbHOTO Mpoduiisi cpeqHero odmero oopazoBanus

e 53 4acaBroxs 10 kiacce
e 52 uyacasroxns 11 kiacce.

1. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS] Y1eOHOI0 NpeaMeTa

BbINnyCKHUK HAYYHTCS:

e coOxrofarh mpaBuiia 0€30MaCHOCTH U OXPaHbl Tpy/la Mpu padboTe ¢ yueOHBIM U J1a00paTOPHBIM
00opynoBaHUEM;

® TIOHMMATh CMBICI OCHOBHBIX (PM3NYECKUX TEPMUHOB: (pU3UUECKOe TeN0, PU3NYECKOEe SIBICHUE,
¢dbusnueckas BeIMUrHa, €IUHULIBI U3MEPEHUS;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMOMOIIN (PUIUIECKUX METOJIOB;
aHATM3UPOBATh OTJIENbHBIC OTambl IPOBEICHUS WCCICIOBAHUNH M HWHTEPIPETHPOBATH PE3YIbTATHI
HaOII0/IEHUH U OTBITOB;

® CTaBUTH ONBITHI 110 WCCIICAOBAHUIO (PU3MUECKUX SIBICHUH WM (PU3MUECKUX CBOWCTB Tes 0e3
WCTIONB30BAaHUS TMPSIMBIX U3MEPEHU; mpu OSTOM (GOPMYIUPOBaTh MpodseMy/3agady y4eOHOro
HKCHEPUMEHTa; COOUpaTh YCTAaHOBKY M3 NPEIJIOKEHHOrOo OOOpYyJOBaHUS; MPOBOIUTH ONBIT U
(bopMyIHpOBaTH BHIBOJIBI.

[Tpumeuanue. [lpu npoBeneHun ucciaenoBaHusi (PU3NUECKUX SBICHUN W3MEPHUTENbHbIE TPUOOPHI
WCIIOJIL3YIOTCSl JIMIh KaK JaTYAKH H3MEpPEHUS (PU3NYCCKUX BEITUYHMH. 3alMCH TOKA3aHWUH TIPSIMBIX
U3MEPEeHUH B 3TOM Cllyyae He TpedyeTcs.

® TIOHUMATb POJIb SKCIIEPUMEHTA B MOJIyYSHUH HAyYHOH HH(pOpMaIum;

® TIPOBOJWTH MPSIMBIC U3MEPEHUsT QU3NICCKUX BEITMUMH: BPEMSsI, pACCTOSIHHE, Macca Teja, 00beM,
cuia, TeMIeparypa, aTMoc(epHOe JaBJeHHEe, BIAKHOCTh BO3/yXa, HANPSHKCHUE, CHJIa TOKA; MPH ITOM
BBIOMpATh ONTUMAIBHBI CIOCO0 W3MEpPEHHS U UCIHOIb30BaTh MPOCTEUIINE METOABl OLEHKH
MTOTPEIIHOCTEN NU3MEPEHUN.

® TPOBOAWTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C HCIOIH30BAHHEM MPSMBIX
WU3MEpEHUI: IPU TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTaThl MONYUYEHHON 3aBUCUMOCTH
(bU3NYEeCKUX BETMYMH B BHJIE TAOJIUI] U TPAPHUKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHMS;

® TPOBOAWTH KOCBEHHBIC H3MEPEHUS (U3UUYECKUX BEITUYHMH: TPU BBINOJIHEHUU H3MEPEHUN
coOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEeIysl MPEUIOKEHHOW MHCTPYKIMH, BBIYHCIATh 3HAUYCHUE
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BEJIMYMHBI ¥ aHATH3UPOBAThH TOJTYyYSHHBIC PE3YyIbTAThl C YIETOM 33JaHHON TOYHOCTH U3MEPEHHIA;

® AHAIM3UPOBATHL CHUTYaIlMH TPAKTHKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
MPOSIBIICHUE W3YYCHHBIX (PU3NYCCKUX SBICHHUN WM 3aKOHOMEPHOCTSH M IPUMEHSATh HMCIOIINECS 3HAHUS
IUIA MX OOBSICHEHUS,

® IIOHMMATh NMPHUHIMIIBI JACUCTBHUS MAIIUH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB, YCIOBHS HMX
0€301aCHOTO UCIIOIL30BaHUA B IIOBCEAHEBHON KU3HU;

® HCIOJB30BaTh IPU BBINOJHEHUM YUEOHBIX 3aJlad HAyYHO-TIONYJSAPHYIO JIMTEpaTypy o
(bU3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTepUaibl, pecypchl IHTepHET.

Buvinycknuk noayuum 603mMO0MCHOCHb HAYYUMBCA:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCe008AHUL, PONb (DUUKU 8 PACUIUPEHUU NPe)CAasieHull
00 oKpydIcarouem mupe u ee 8Kia0 8 YIyuuleHue Kawecmea HCusHu,

® UCNONB306aMb NpuUeMbl NOCMPOEHUs Qu3UYecKux mooenel, Hnoucka u GopmyauposKu
00Ka3amenbCcme  GblOBUHYMBIX —2UNome3 U Meopemudeckux 6bl80008 HA OCHO8E IMNUPUUECKU
VCMAHOBNIEHHBIX PaKmos,

® (CPABHUBAMb MOYHOCMb UBMEPEHUs (PUUYECKUX BEeNUHUH NO BelUYUHe UX OMHOCUMENbHOU
NO2PeUHOCU NPU NPOBEOEHUU NPAMBIX USMEPEHULL,

®  CAMOCMOAMENLHO NPOBOOUMb KOCBEHHbIE UMePeHUsl U UCCe008AHUSL (DUBUYECKUX BeTUYUH C
UCNIONIL30BAHUEM PA3TUYHBIX CNOCOD08 UBMEPEHUSL (PUBUYECKUX BeTUYUH, BLIOUPAMb CPEOCMBA UBMEPEHUS
C yuemom HeobXOOUMOU MOYHOCMU UBMepPeHUll, 000CHO8bI8AMb 6blOOp CNOCObA U3MepeHUs,
A0eK8amHo20 NOCMABIeHHOU 3adaye, NPo8oOUMb OYEHKY 00CMOBEPHOCIU NOLYYEHHbIX Pe3VIbmamos,

®  BOCHNPUHUMAMb UHGOPMAaAYUIO PUUUECKO20 COOepICANUs 8 HAYUHO-NONYIAPHOU Jumepamype u
Cpeocmeax Maccosol uHpopmayuy, KpUmuiecku oyeHu8ams NOAY4eHHYI0 UHGOpMayUuio, aHaiusupys ee
cooepoicanue u Oanuvlie 00 UCMOYHUKe UHpOpMayul,

® co30asamv cOOCMBEHHbIE NUCbMEHHblE U YCMHble COOOWEHUs O (QU3ULECKUX SBIEHUSAX HA
OCHOB8€ HECKONIbKUX UCOYHUKO8 UHpOpMAyUL, CONPOBONCOAMb 8bICMYNIIEHUE Npe3eHmayuell, yuumoleéds
0cobeHHoCmU ayoumopuu c6epCmHUKOS.

MexaHuuyecKHe siBJIeHUS

BbeInyCKHUK HAy4YuTCH:

® pacno3HaBaTh MEXaHUYECKHUE SBJICHUS U OOBSICHATH HA OCHOBE UMEIOIIUXCS 3HAHUI OCHOBHBIC
CBOWCTBAa WJIM YCJIOBUS NPOTEKAHUS OTUX SBJICHUW: PABHOMEPHOE W HEPABHOMEPHOE JBH)KEHUE,
PaBHOMEPHOE M PABHOYCKOPEHHOE NPSAMOJIMHEWHOE [BWXXEHUE, OTHOCUTEIBHOCTH MEXAHUYECKOIO
NBIDKEHUS, CBOOOJHOE TAJCHUE TEJI, PABHOMEPHOE [IBIDKEHHE TI0 OKPY>KHOCTH, HWHEPIHS,
B3aMMOJICVICTBUE TEJI, PEAKTUBHOE JBWKECHHUE, NEepefadya JaBJICHHUS TBEPABIMHU TEJIAMU, KUJIKOCTIMU U
razamu, aTMoc(epHOe JaBJICHHUE, TUIABaHUE TeJI, PABHOBECHUE TBEP/IBIX TEJ, UMEIOIIUX 3aKPETUICHHYIO OCh
BpallleHus1, KoueOaTelbHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBIKEHHE (3BYK);

® ONUCHIBATh W3YYCHHBIC CBOWCTBA TENM M MEXAHMUYECKHUE SBJICHUS, HCIONB3yd (puznueckue
BEJIMYUHBI: MYTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, MEepHoi OOpalleHus, Macca Tejla, MIOTHOCTh
BEIIIeCTBa, CUja (Cuja TsHKECTH, CHIIa YIIPYTOCTH, CUJla TPEHUSs), IaBJIeHUE, UMITYJIbC Tela, KHHETUYeCKas
SHEpTUs, TOTCHIMAJbHAs DSHEPrusi, MeXaHuuyeckas pabora, mexaHudeckas wmoimHocTh, KIIJ mnpu
COBEpIICHUH PabOTHI C HCIOIB30BAHHEM MPOCTOrO0 MEXaHW3Ma, CHUJla TPEHHsI, aMIUIUTYa, MEepPHoJ U
yacToTa KoJIeOaHWM, JJIMHA BOJIHBI M CKOPOCTH €€ pacHpoCTpaHEHHUs, MPH ONMUCAHWU TMPABHIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIIONB3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIBI U3MEpEHHs,
HaxoJUTh (OPMYJIbI, CBSI3BIBAIONINE JAaHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMHU BEJIMYHWHAMH,
BBIYUCIIATH 3HAUCHHE (PU3MUECKOI BEIMYMHBL;

® AHATM3UPOBATH CBOWCTBA TEJ, MEXaHWYECKHE SIBJICHHUSI U TMPOIIECCHI, MCTOIB3yd (pu3nueckue
3aKOHBI: 3aKOH COXPAaHEHUsI SHEPruM, 3aKOH BCEMHUPHOIO TATOTCHUS, NMPUHUIUI CYNEPHO3ULMH CHUIT
(maxoxnaenue paHojencTByromen cuibl), I, II u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHs] UMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH ApXxumena; Ipu TOM pas3inyaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHA
U €r0 MaTEMATUYECKOE BBIPAKEHHUE;

e pasnuyaTh OCHOBHBIC TMPHU3HAKK HM3YUYCHHBIX (DU3MUECKUX MOJICNICH: MarepuaiabHas TOYKa,
WHEpIMalbHasg CUCTEMA OTCYETA;

e pemaTh 3a7adyd, HCIONB3ysS (U3UUECKHEe 3aKOHBI (3aKOH COXpaHEHUS DJHEPTUH, 3aKOH



BCEMHUPHOI'O TAroreHus, npuHuun cynepnosunuu cwi, I, II u III 3akonsl HeroToHA, 3aK0H cOXpaHEHUs
UMITyJIbCca, 3aKoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmysbl, CBs3bIBalOmMUe (HU3NIESCKUC
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, IUNIOTHOCTh BEIIECTBA, CHJIA, JABJIECHUE, UMITYJIbC
Telna, KUHETHYeCKas »OHEeprus, IMOTeHLUMaJbHas »JHEeprusi, MexaHudeckas paldoTa, MexaHWdecKas
mourHocTh, KITJ[ mpocToro Mexannsma, cuiia TPEHUSI CKOJIbXEHUS, KOXPPHUIMUEHT TPEeHHs, aMIUIUTY/a,
MepHoJ] U YacToTa KoyieOaHW, JJIMHA BOJHBI U CKOPOCTh €€ PacIHpOCTPAHEHHUs): Ha OCHOBE aHaIu3a
YCIIOBHS 33[]a4i 3aIMCHIBAaTh KPAaTKOE YCIIOBHUE, BBIICIATh (PU3NUECKUE BEIMYMHBI, 3aKOHBI U (POPMYIIBL,
HEO0OXOIUMBIE ISl €€ PEeIICHUs], IPOBOJUTH PacyeThl U OLIEHUBATH PEAbHOCTH MOJYyYEHHOIO 3HAUYEHUs
(bU3HYECKON BEITUYMHBI.

BoinyckHuk noayuum 603mM0M4CHOCHIb HAYUUMBCA:

® UCNONBL306AMb 3HAHUSL O MEXAHUYECKUX S6IEHUAX 8 NOBCEOHEeBHOU JHCUHU O/l 0becneyeHus.
bezonacHocmu npu oopawenuu ¢ npubopamu U MeXHUYeCKUMU YCMPOUCmeamu, O COXPAHEHUS.
300p06bsL U COONOOEHUL HOPM IKOJIOSUHECKO20 NOBEOCHUsI 8 OKpYJcalowell cpede, Npugooums npumMepbl
NPAKMUYECcKo20 UCHONb308AHUS. PUIUYECKUX 3HAHUL O MEeXAHUYECKUX SGNeHUAX U (PUUUECKUX 3aKOHAX,
npuMepvl  UCNONBL30BAHUA  80300HOGNAEMbIX UCMOYHUKOE DIHEPIUl;,  IKOLOSUYECKUX NOCAeOCMBULL
UCCE008AHUSL KOCMUUECKO20 NPOCIPAHCE,

®  pasiuuams SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 6Ce00WUll Xapakmep
@dyHOaAMEeHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYEeCKOU SHep2UU, 3aKOH COXPAHEeHUs UMNYIbCd,
3aKOH BCEMUPHO2O MACOMEHUS) U 02PAHUYEHHOCMb UCHOIb3068AHUsL YACMHBIX 3aKOH08 (3akoH Iyka,
Apxumeoda u op.);

® Haxooumv a0eK8amuyl0 NpedslONCeHHOU 3adaie Qu3uUUecKyrlo MOoOelb, paspeuams npodaemy
KaK Ha OCHO8€ UMEIOWUXCSL 3HAHUU N0 MeXAHUKe ¢ UCNONb308AHUEM MAMEMAMUYecKo20 annapama, mak
U NPU NOMOWU MEMOO08 OYEHKU.

TennoBble ABIEHUSA

BbeInyCKHUK HAy4YuTCH:

® DACIO3HABAaTh TEIUIOBHIC SIBJICHUS W OOBSACHATH, Ha 0a3e HMMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOWMCTBA WJIH YCJIOBHSI MTPOTEKAHUS ITHX SIBIICHUN: TU(PPy3usi, ”3MEHEHHE 00beMa TeJl NMPU HarpeBaHUU
(oxnmakeHun), OONbIIasi CXKHUMAaEeMOCTh Ta30B, Mallas CXKHUMAaeMOCTh JKHIKOCTEH W TBEPHABIX Te,
TEIUIOBOE paBHOBECHE, HCIApEHHE, KOHJCHCALWs, IUIABJICHHE, KPUCTAJUIM3AIUs, KUIIEHHE, BIAKHOCTh
BO3/yXa, pasiMyYHbIe CIIOCOOBI TeIJionepeaaun (TEIUIONPOBOAHOCTh, KOHBEKIIHS, H3JIyueHHE),
arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIONICHUE YHEPTUU TIPH UCTIAPCHHUH KUIAKOCTH U BBIICIICHUE €€ IPU
KOHJICHCAIIUHU T1apa, 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT AaBJICHUS;

® ONWCHIBATH W3YYCHHBIE CBOWCTBA TN M TEIUIOBBIC SBJICHUS, HCIONB3YyS (DHU3UUeCKue
BEJIMYMHBI: KOJHMYECTBO TEIUIOTHI, BHYTPSHHSS JHEPrHUs, TeMIepaTypa, YISIbHAS TEINIOEMKOCTh
BEIIECTBa, yJelbHas TEIUIoTa IUIABJICHHs, yIeNbHas TEIUIOoTa MapooOpa3oBaHUs, yAeNbHAas TEIJioTa
CTOpaHHs TOIUIMBA, KOIPQGHUIUEHT TIOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATEINS; TIPU ONUCAHHH
MPAaBWJIBHO TPAKTOBATh (PU3WYECKUII CMBICT HCHOJB3YEMBIX BEITUYHMH, MUX OOO3HAYEHUS W EIUHUIIBI
U3MEpEHUs, HaXOJWUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYI0 (U3WYECKYI0 BEIUYHHY C JAPYTUMHU
BEJTMYMHAMU, BEIYUCISTH 3HAUCHUE (PU3NUECKON BETTUUHHBI;

® aHAJNM3UPOBATh CBOWCTBA TEJ, TEIIOBBIE SBJICHUS M TPOLECCH, HCIONB3YysS OCHOBHBIC
TIOJIOKEHHSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHS O CTPOSHHH BEIIECTBA M 3aKOH COXPAHEHHUs DHEPTUH;

® pa3nuyaTh OCHOBHbBIE TMPHU3HAKU M3YyYEHHBIX (PU3UUYECKHX MOJeNeld CTPOCHHUS Ta30B,
KHUJKOCTEH U TBEPJBIX TET;

® TPHUBOJIUTH TPUMEPHl TPAKTHYECKOTO HCIOJIB30BaHUS (M3MUSCKUX 3HAHUH O TEIUIOBBIX
SIBJICHUSX

e pelaTh 3a7a4d, UCIIONIb3YS 3aKOH COXpPaHEHUsS! SHEPrHH B TEIUIOBBIX Ipolieccax u (GOpMYIbI,
CBsI3bIBAIONME (DU3MYECKHE BEIMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, yAelbHas TeIJI0eMKOCTh
BEIIECTBA, yJENbHAs TEIUIOTa IUIABJICHWS, YIENbHAas TEIUIoTa NapooOpa3oBaHWs, YIENbHas TEIUIoTa
CrOpaHus TOIUIMBA, KOA(P(OUIMEHT TOJE3HOTO ACWUCTBUS TEIUIOBOTO IBUTATENs): HA OCHOBE aHaIu3a
YCIIOBUS 33J]a4d 3alAChIBaTh KPATKOE YCJIOBHE, BBIICIATh (PU3NUYCCKUEC BEIIMYUHBI, 3aKOHBI U (DOPMYJIBI,
HEOOXOIUMBIE ISl €€ PEIICHUs], IPOBOJUTH PacyeThl U OLICHUBATH PEALHOCTH MOTYYEHHOTO 3HAUYCHUS
(hUBUYECKON BETMYUHBI.
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Boinycknuk nosiyuum 603mM0M4CHOCHIb HAYUUMBCA:

® UCNONBL306aMb 3HAHUSL O MENI06bIX AGNEHUAX 6 NOBCEOHEeGHOU MHCU3HU O/ o0becnedeHus
bezonacnocmu npu oopawjenuu ¢ npudopamMu U MeXHUYecKUMU YCMpOUCmeamy, 0N COXPAHEHUs.
300p08bsL U COONOOEHUSL HOPM IKOJIOSULECKO20 NOBEOCHUs. 8 OKpYicalowell cpede, npusooums npumepbl
9KONI02UYECKUX — Nocieocmeull  pabomvl  Osucameneli  6HYMPEHHe20  C2OPAaHUs,  Meniogblx U
2UOPOINEKMPOCHAHYULL,

® pasiuuams cpaHuybl NPUMEHUMOCU QU3UYECKUX 3aKOHO8, NOHUMAMb 8Ce00WuUll Xapakmep
dyHoamenmanbHvlX GU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl 3Hepeuu 6 MeNni08blX Npoyeccax) u
02PAHUYEHHOCMb UCNOTIb308AHUSA YACTHBIX 3AKOHO8;

®  HAXO0UMb A0EK8AMHYI0 NPEONIONCEHHOU 3a0aye PuU3UYeCKY0 MOOelb, paspeuiams npoonemy
KaK HA OCHO8e UMEIOWUXCS 3HAHUL O MENNI08bIX SGIEHUAX C UCHONb30BAHUEM MAMEMAMUYecKoeo
annapama, max u npu NOMowu Memoo08 OYeHKU.

DJIeKTpUYecKHe U MATHUTHBIE SIBJIEHUS

BbInyCKHUK HAY4YUTCSH:

® PpAacCrO3HaBaTh JJIEKTPOMATHUTHBIC SIBICHUS M OOBSICHATH HA OCHOBE HMEIOIIMXCS 3HAHUH
OCHOBHBIC CBOWCTBA WJIM YCJIOBUS MPOTCKAHWS STUX SBICHHUNA: SJIEKTPH3AIMs TEJ, B3aUMOACHUCTBHUE
3apsA0B, AIEKTPUUYECKUNA TOK M €ro JeUCTBUA (TEIIOBOE, XMMHYECKOE, MarHUTHOE), B3aHMMOJICHCTBHE
MarHUTOB, 3JEKTPOMArHUTHAS WHAYKIHS, JCHCTBHE MAarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM U Ha
IBUKYIIYIOCS 3apsOKEHHYIO YacTHUIly, ACMCTBHE SJIEKTPUYECKOTO TMOJS Ha 3apsDKEHHYI0 YacTHUILy,
AJIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAYKEHHE U MPEJIOMIICHUE CBETA,
JCTIepCHsi CBETA.

® COCTaBIISITh CXEMBI DJEKTPUYECKHX IMEeMed ¢ TIOCIeA0BaTeIbHBIM U MapauIeIbHBIM
COEIMHEHUEM DJJIEMEHTOB, pa3jiuyas YCJIOBHbIE OOO3HAYEHHUS! 3JIEMEHTOB JJEKTPUUECKUX Liene
(MCTOYHUK TOKa, KITF0Y, PE3UCTOP, PEOCTAT, IaMIIOUKa, aMIEPMETP, BOJIBTMETD).

® JICIIOJIB30BaTh ONTHUYECKHE CXEMBI JUISI MOCTPOCHUS H300paKEHHH B IJIOCKOM 3€pKajie H
coOuparoIel JIMH3E.

® OMKCHIBATh U3YUEHHBIE CBOMCTBA TENl U 3JIEKTPOMArHUTHBIC SBJICHUS, UCIONB3Ys (PU3HUECKUE
BEJIMYMHBL: DJIEKTPUYECKUM 3apsAl, CHia TOKa, OJJIEKTPUYECKOE HAIpsHKEHHE, DIIEKTPUYECKOe
COIIPOTHUBIIEHUE, Y/IE€IbHOE CONPOTHUBIIEHUE BEIECTBA, pabOTa 3JEKTPUUYECKOrO MOJIs, MOIIHOCTh TOKA,
(oKyCHOE PacCTOSHUE U ONTUYECKas CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
94acTOTa CBETa; MPH ONMHCAHUU BEPHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, WX
00O3HAYeHMsT W EIUHMIBI W3MEPEHHUs; HaXOAUTh (OPMYIbI, CBS3BIBAIOIINE JaHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTUMH BETUINHAMH.

® aHAJIM3UpPOBATh CBOMCTBAa TEJ, OJJIEKTPOMArHUTHBIE SBJIEHUS M IPOLECCHI, HCHOIb3YA
¢du3nyeckre 3aKOHBI: 3aKOH COXPAHEHHs 3JEKTPUUECKOro 3apsaa, 3akoH OMa /sl ydyacTKa IIeNH, 3aKOH
Jxoynsa-JIeHna, 3aKOH MPSIMOJMHEHHOIO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAKECHUSI CBETA, 3aKOH
NPEJIOMIIEHHUSI CBETA; MPU 3TOM PA3IUYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro MaTeMaTH4ecKoe
BBIpa)KEHUE.

® [PUBOAUTH  NpPUMEPbl  MPAKTHUYECKOIO  MCIOJB30BaHMA  (U3MUYECKUX  3HAHUM O
ANEKTPOMATHUTHBIX SIBICHHIX

e pemiath 3aJa4M, HUCIOJIB3Yys (uU3MYecKrne 3aKoHbl (3akoH Oma i ydacTKa IIeNHd, 3aKOH
Jxoyns-JIeHa, 3akOH NPSIMOJUMHEHMHOTO paclpoCTpPaHEHHsI CBETa, 3aKOH OTPAXKEHMs CBeTa, 3aKOH
MIPEIOMIIEHUsI CBETa) U (OPMYJIbl, CBSI3bIBAIOIIME (PU3NYECKHE BEIWYUHBI (CHJIa TOKA, AJIEKTPUUYECKOE
HanpsDKeHHUEe, DJIEKTPUYECKOEe COMPOTHUBICHHE, YAEIbHOE CONpPOTHBIEHHE BellecTBa, paboTa
AJIEKTPUYECKOTO TOJsl, MOUTHOCTh TOKa, (POKYCHOE PACCTOSIHME M OINTHYECKas CHJia JIMH3bI, CKOPOCTh
AJIGKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M 4YacToTa cBeTa, (OPMyINBl pacyeTa dSIEKTPUYECKOTO
COIMPOTHUBIICHUSI MPUIIOCIEIOBATEILHOM M TapauieIbHOM COEIMHEHHWU MPOBOJHUKOB): Ha OCHOBE
aHaJM3a YCIIOBHS 3aJlaud 3alUChIBAaTh KPAaTKOE YCJIOBUE, BBIIEIATH (PU3NYECKHE BEJIWYHMHBI, 3aKOHBI U
bopMyIbl, HEOOXOAUMBIE ISl €€ PelIeHUs], TPOBOIUThH PACUEThl W OLIEHUBATH PEATHHOCTH MOTYYCHHOTO
3Ha4YeHUs1 PU3NYECKOM BETMUNHBI.



BuinyckHuk noayuum 603mM0M4CHOCHIb HAYUUMBCA:

® UCNONBL306AMb 3HAHUSL 00 IIEKMPOMACHUMHBIX SGNIEHUAX 6 NOBCEOHEeBHOU JICUZHU OJis
obecneuenusi 6e30nacHOCMU Npu 0OpaweHUU ¢ NpudOOpaAMU U MEXHUYECKUMU YCMPOUCMEAMU, O
CcoXpanenus 300p06bi U COONOOEHUS HOPM IKOJIO2UYECKO20 NOBeOeHUsl 8 OKpydcaroweu cpeoe;
npUBOOUMb NPUMEDPHL GIUAHUS INEKMPOMASHUMHBIX UZTYYEHUL HA JCUBble OP2AHUSMbL,

® paziuuams SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 6Ce00WUll Xapakmep
yHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JJIeKMPUYecKo2o 3apiod) U 02paHu4eHHOCHb
UCNONIb306AHUS YACMHBIX 3aKOH08 (3akon Oma 0as yuacmka yenu, 3akoH [coynsa-Jlenya u op.);

® UCNONBL306aAMb NpUEeMbl NOCMPOEHUs. QU3UYECKUX MOOelel, Noucka u QopmyauposKu
00KA3amMenbCme  6blOBUHYMBIX 2UNOMe3 U MeoPemuyeckux 6vl60008 HA OCHOBE OSMRUPUYECKU
VCMAHOBNIEHHBIX (haKkmos,

®  HAXO0UMb A0EeK8AMHYIO NPEOJIONCEHHOU 3a0aye u3uuecKyro mMooelv, paspeuams npoonemy
KaK HA OCHOBE UMEIOWUXCA 3HAHULL 00 9JNeKMPOMACHUMHLIX SGNEHUSAX C  UCNOJb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwU Memooo8 OYeHKU.

KBanToBbI€ iIBJICHUS

BbInyCKHUK HAY4YUTCSH:

® PACIIO3HABATb KBAHTOBLIC SABJICHUA U 06’b$ICH$ITB Ha OCHOBC HMMCIOLINXCS 3HAHUH OCHOBHBIC
CBOMCTBA MU YCJIOBUA NPOTCKAHUA 3THUX SIBJICHUM: €CTECTBEHHAST U HUCKYCCTBCHHAA paJuOAKTHUBHOCTDb, O~
, P~ 1 y-u31y4eHus, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTPa U3JIyuYeHHUsl aTOMa;

® OIIKMChIBATh H3YYCHHBIC KBAHTOBBLIC ABJICHHA, HCIIOJIb3Ys (1)I/IBI/I‘I€CKI/IC BCJIIMYUHBI: MaCCOBOC
YHCII0, 3apsAJA0BOE YHWCIO, TEpHOJ Moiypacmana, dSHeprus (OTOHOB; TNPH OMHUCAHUHM TPABHIIBHO
TPaKTOBaTh (PU3MYECKUII CMBICI HCIOJNb3yeMbIX BEUYUH, MX OO03HAUEHUS U EIUHUIIBI W3MEPEHUS;
HaXOAUTh (OPMYINBI, CBS3BIBAIOUINE JaHHYIO (U3NYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOI BEIIMYMHBL;

® AHAJIM3UPOBATHL KBAHTOBBLIC SABJICHUA, HCIIOJIb3YA (1)I/I3I/I‘-I€CKI/IG 3aKOHbBI M IIOCTYJIAThbl: 3aKOH
COXPAHEHHUS YHEPIHH, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAHEHHUs MacCOBOTO YHUCIIA,
3aKOHOMEPHOCTH U3JIy4YeHHs U TOTJIOLICHUS CBETa aTOMOM, IpPHU 3TOM pa3inyaTh CJIOBECHYIO
(OpMYIIMPOBKY 3aKOHA U €T0 MAaTEeMAaTUICCKOE BEIPAKEHUE;

® pa3nMyaTh OCHOBHBIE MPHU3HAKU IUIAHETAPHOW MOJEIN aTOMa, HYKJIOHHOW MOJENH aTOMHOTO
A11pa;

® IIPUBOAUTHL IPHUMEPHl MPOSBICHUS B IPUPOAE U MNPAKTUYECKOTO  HUCIOJIB30BaHUA
PaaNOAKTUBHOCTH, SIAEPHBIX U TEPMOSJAEPHBIX PEAKIUM, CHIEKTPAIbHOTO aHAJIN3a.

Bovinycknuk nonyuum 603mM02CHOCHIb HAYUUMBCA:

® UCNONL3068AMb NOLYYEHHble 3HAHUSA 8 NOBCEOHEGHOU JHCUSHU NpU obpawjeHuu ¢ npubopamu u
MEeXHUYeCKUMU YCMPOUCMEAMY  (CYHEMYUK UOHUSUDYIOWUX YACmuy, O003umemp), Ois COXPAHEHUs.
300p08b5 U COONIOEHUSI HOPM IKOJIO2UHECK020 N0BedeHUsl 8 OKpYJcalowell cpeoe;

®  COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX s10ep ¢ 0eheKmom MAcChl,

®  NpUBOOUMb NpUMepPbL BIUAHUAL PAOUOAKIMUBHBIX UTYUEHUL HA JHCUBble OP2AHUZMbL, NOHUMAMb
NPUHYUN 0eticmeus 003UMempa U pasiuiams yCiloeus e20 UCNOIb308AHUSL

® NOHUMAamb  IKONOcUYEeCKUe NpoOIeMbl, BO3HUKAIOWUEe NPU  UCNOTb30BAHUU — ATNOMHbBIX
INEKMPOCMAHYUL, U NYyMU peuleHuss 3mux npooneM, NepcneKmuebl UCNONb308AHUS YAPABIAEMO20
mepmMos0epHo20 cunmesa.

2. Conep:xanue padoueii mporpaMmMsbl

Pu3nka 1 pu3nYecKue MeToAbl U3y4eHHs NPHUPOABI
®dusnka — Hayka o npupoje. Puzndeckue Tena u spiaeHus. Habmoaenne u onucanue GU3NIecKux
spiieHnd. dusznueckuil ’3KcnepuMeHT. MojenupoBaHue SBJICHUM U OOBEKTOB NMpUpOAbl. DPuznyeckue
BEIIMYUHBI U UX U3MepeHHe. TOYHOCTP M IOIPEIIHOCTh W3MepeHud. MexIyHapogHas cucTema
enunuil. duzndeckre 3aKOHbI U 3aKOHOMEPHOCTH. Pu3nka u TexHuka. Hayuneiii Meton no3Hanus. Poiib
¢u3uKu B GOPMHUPOBAHUHU €CTECTBEHHOHAYYHON TPAMOTHOCTH.
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Mexanuyeckue siBJCHHUS

Mexanuueckoe JBUKeHHE. MarepuanbHas TOYKa Kak MoJelb  (U3MYECKOro  Tena.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKeHUs. CrucreMa oTcuera. Ou3ndecKre BEIMYUHBI, HEOOXOTUMBIC
JUIS ONMCAaHUs JBI)KEHUS M B3aUMOCBSI3b MEXKIY HUMH (IyTh, MEpEMEIIeHUEe, CKOPOCTb, YCKOPEHHUE,
BpeMs JBWKEHUs). PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSMOJIMHEIHOEe ABMkeHue. PaBHOMepHOE
JBUKEHHE MO OKpyXHOCTU. [lepBbiii 3akoH HproroHa u mHepuus.Macca tena. IlnoTHOCTh BemiecTsa.
Cuna. Enunnnsl cunsl. Bropoit 3akoH Herotona. Tperwii 3akon Heiotona. CBoOonHOE majeHUE Tedl.
Cuna TskecTd. 3aKOH BcemupHoro tsaroreHus. Cunia ynpyroctu. 3akoH ['yka. Bec Tena. HeBecoMocTs.
CBsi3b MEXKIy CUJIOW TSKECTH U Maccol tena. Junamomerp. PaBHoxeiicTByromas cuna. Cuna TpeHUs.
Tpenune ckonbxenus. Tpenue nokos. TpeHne B pupojie U TEXHUKE.

Nmnynsc. 3aKkoH CcOXpaHEHHS HWMITylibca. PeakTuBHOE [BMXKEeHHE. MexaHudeckas pabora.
Momnocts. Oneprus. IloreHumanbHas u KuHeTHYecKass »Heprus. llpeBpamienne omHOro BHAA
MEXaHUUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs IOJHOW MEXaHUUYECKOM SHEPIUu.

[IpocTble MeXaHM3MBbI. YCJIOBHUS PaBHOBECHS TBEPAOTO Tejd, MMEKOUIEr0 3aKPEIUIEHHYK OCh
JNBHKeHUA. MoMmeHT cuiibl. LleHTp TskecTu Tena. Periuar. PaBHOBecue cuil Ha pblyare. Pelyaru B TEXHUKE,
obITy U npupoze. [loaBmwkHbie U HeMOABUXHbBIE 0710KkH. PaBeHCTBO paboT Mmpu HCIONB30BAHUH MPOCTHIX
MEXaHU3MOB («30J0TO€ MPABUIO MEXaHUKN»). KoapuimeHT none3noro necTBust MexaHU3Ma.

JaBnenue tBepAbix Ten. Enununel uzmepenus naapieHus. CrnocoObl M3MEHEHUs J1aBJICHUS.
HaBnenue xuakocted u razoB 3akoH Ilackansa. [laBneHue >XUMAKOCTM Ha JHO M CTEHKH COCY.a.
CooOmaromuecs cocyabl. Bec Bozayxa. ATMocdepHoe nasienue. M3mepenne atMocepHOro naBieHUs.
Oneir  Toppuuerun. bapomerp-anepoua. ATMochepHOE JaBICHHE HA Pa3IUYHBIX  BBICOTaX.
['unpaBnuueckue MexaHu3Msbl (pecc, Hacoc). JlaBneHue KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
Apxumenosa cuna. [InaBanue ten u cyno Bo3ayxoraBanue.

Mexanunueckue konebanus. Ilepuoa, yacrora, ammnutyna konebanuii. Peonanc. Mexannueckue
BOJIHBI B OJIHOPOJIHBIX cpefax. JmuHa BoIHBL 3BYK Kak MEXaHUUYeCKasi BOJIHA. [ pOMKOCTh M BBICOTA TOHA
3ByKa.

TenJioBble siBJIEHUS

CtpoeHue BemecTBa. ATOMBI U MOJIEKYJIbI. TeIioBoe IBMKEHUE aTOMOB U MoJiekyi. duddys3us B
ra3ax, >KUJKOCTAX M TBEpAbIX Tesax. bpoyHoBckoe nBmkeHue. B3aunmopeiicTBue (MpUTSKEHUE H
OTTaJKMBAaHUE) MOJEKYyN. ATrperatHble COCTOSHMS BelIeCTBA. Pa3inuuve B CTPOEGHUU TBEPIBIX TEI,
KUIKOCTEN U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. CBs3b TeMIepaTypbl €O CKOPOCTBEO XaOTHYECKOIO
NBIDKEHUS dacTull. BHyTpeHHsisi sHeprus. Pabora u Tersionepeaya Kak CIOCOOBI HM3MEHEHUS
BHYTpeHHeH sHepruu Tena. TermnonpoBoaHocTh. Konsekuusa. M3nydenne. [Ipumepsl Tennonepenayn B
npupoae M TexHuke. KoimuecTBO TEmaoOThl. YelbHAs TEIUIOEMKOCTh. Y I€JIbHAs TEIUIOTa CropaHus
TOIUIMBA. 3aKOH COXPAHEHUsS M MPEBPALEHUS SHEPrMM B MEXaHWYECKUX M TEIUIOBBIX IMpOLEeccax.
[InaBneHne W OTBEpACBAHHE KPUCTAUIMYECKHUX TeJ. YJIelbHas TeIUioTa IUiaBieHus. lMcnapenue wu
KOHJleHcauus. [lormomenne sHEpruM NMpH UCIAPEHUM JKUJKOCTU M BBIJICIEHHE €€ MpU KOHIEHCAlUU
mapa. Kunenme. 3aBucuMocTh TemMmepaTypbl KWUIIEHHS OT JIaBlieHUsA. YJelbHas TerioTa
napooOpa3oBaHusi M KOHACHcAalUW. BrnaxkHocTh Bo3ayxa. PabGora r1asa mpu  paciidpeHHH.
[IpeoOpazoBanus SHEPTUM B TEIJIOBBIX MAllIMHAX (MTapoBas TypOWHA, TBUTaTEIh BHYTPEHHETO CrOpaHus,
peakTuBHbIN nBurarens). KI1J] TerioBoit ManmHsI.

DJIeKTPOMArHUTHBIE SIBJIEHUS

Onektpu3anus Gu3ndeckux Ten. B3anmmopeicTBue 3apsikeHHBIX Ted. JIBa poja 3MeKTpUYecKUX
3apsAa0B. [[enMMOCTh AJIEKTPUUECKOro 3apsia. DJIeMEHTapHbIN IEKTPUUECKUN 3aps]]. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna. [IpoBoJHMKYM, MOIYIPOBOJHUKH U U30JSATOPHI 3JIEKTPUUECTBA. DJIEKTPOCKOII.
DNeKTpUYecKoe ToJIe Kak OCOObId BHJ Marepuu. HampsokeHHOCTh 3JjieKTpuueckoro mojs. JleicTBue
AJEKTPUYECKOTO TOJII Ha 3JeKTpuyeckue 3apsanbl. KonaeHcaTop. DHeprus 3JIEKTPUUECKOro MO
KOHJIEHCATOopA.

OneKkTpuueckuil ToK. ICTOYHUKH 3JEKTPUUYECKOTO TOKA. DJIEKTPUUYECKas 1Ieb M €€ COCTaBHbIE
yacTu. HampaBiieHne u JeicTBUS 3JIEKTPUYECKOro Toka. Hocutenn snekTpudeckux 3apsoB B METalIax.
Cuna TOKa. DJIEKTPUUECKOE HANpPsLDKEHHE. DJIEKTPUUECKOE COMPOTUBIECHUE MPOBOAHUKOB. ENMHMIIBI
CONIPOTHUBJICHHUS.



3aBUCMMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Owma Ui yyacTKa Lenu. Y JAelbHOe
conpotusneHue. Peocratel. [locienoBaTenbHoe coeqnHeHne NpOBOAHUKOB. [lapamiensHoe coequHeHue
IIPOBOJHUKOB.

PabGora »5nekTpudeckoro oS MO TEePEeMEIICHHIO dJIEKTPUYECKUX 3apsaaoB. MOIIHOCTD
AJIEKTpUYECKOro Toka. HarpeBaHue HpOBOAHMKOB AJIEKTPUYECKUM TOKOM. 3akoH JIxoyns - JleHua.
DJeKTpuuecKrue HarpeBaTelIbHbIE U OCBETUTENbHBIE MPHOOpHl. KopoTkoe 3aMbIkaHue.

MaruutHoe none. Muaykuus MarHuTHOro nojis. MarnutHoe mnosne Toka. OmnbsIT Opcrena.
MarsHuTHO€E 10JIe IOCTOSIHHBIX MarHUTOB. MarHuTHoe mojie 3eMiu. DIeKTPOMAarHuT. MarHutHoe mose
KaTyIIKH ¢ TOKOM. IIpuMeHeHune anexkTpoMarauToB. JleficTBe MarHUTHOTO IOJIs Ha IIPOBOJHUK C TOKOM
U JABWKYINYIOCA 3apskeHHYr0 yactuny. Cuia Amnepa u cuia JlopeHua. DnekTpoJBuraresnb. SIBneHue
AJIEKTpOMarHuTHOM nHAYKIMs. OnbiTel Papazest.

DnekTpoMarHuTHeIe Kosebanus. KonebarenbHblii KOHTYp. DaekTporeneparop. IlepeMeHHbIi TOK.
Tpauchopmarop. [lepenaua MEKTPUUECKON IHEPTUH HA PACCTOSHUE. DICKTPOMATHUTHBIEC BOJHBI U HX
cBoicTBa. [IpuHIUIIBI paguOCBA3U U TEJIEBUACHMS. BiusHuEe 31€KTPOMArHUTHBIX U3JIyY€HUN Ha >KUBBIE
OpraHU3MBl.

Cer — anekTpoMarHuTHas BojiHa. CkopocTh cBeTa. McTOuHMKM cBeTa. 3aKOH MPSIMOJIMHENMHOTO
pacnpocTpaHeHHE CBETA. 3aKOH OTpakeHus cBeTa. [1nockoe 3epkano. 3akoH npenomiieHus cseta. JIMH3bIL.
@DOKyCHOE pacCTOSHHE W ONTHYEeCKas cuia JuH3bl. M300pakeHue mnpeamera B 3epKaje M JIMH3E.
Onrtuyeckue nmpubopsl. I'1a3 kak ontudeckas cucrema. Jucnepcus ceera. Marepdepennuns n audpaxius
CBeTa.

KBantoBble siBJ1eHUsI

Crpoenue aromoB. I[lnanerapnas wmogens aroma. KBaHTOBBIM XapakTep MOMVIOUIEHUS U
WCIyCKaHUs CBETAa aToMaMu. JInHelyaTbie CIeKTPHI.

Omnsitel Pesepdopaa.

CocraB aromHoro sapa. IIpoToH, HEUTpoH W 37MeKTpoH. 3akoH OHHIITEHA O
MPOIMOPLMOHAIBHOCTH Macchl M dHepruu. [ledekr wmacc W dSHeprus CBA3M AaTOMHBIX  SIED.
PagnoaxktuBHocTh. Ilepuon mnonypacmana. Anbga-uznyudenue. bera-uznmyuenue. ["amma-uznyuenue.
Anepuble peakuuu. Mcrounuku sHeprun ConHua U 3Be3fd. fnepHas 3HeEpreTHka. OKOJOTMYECKHE
po0JIeMbl pabOThI ATOMHBIX AJIEKTPOCTaHIUU. Jlo3uMeTpus. BiusHue pagroakTUBHBIX U3Ty4eHUH Ha
YKUBbBIC OpPraHU3MBI.

IIpumepHbIe TeMbI JJA0OPATOPHBIX U MPAKTUYECKUX PadOT

JlaboparopHbie pabOThl (HE3aBUCUMO OT TEMAaTUYECKOW MPUHAJIEKHOCTH) ACNATCS CIEeNYIOIINe

THUIIBL:

1. TlpoBeneHue npsMbIX U3MEPEHUN (HU3UUECKUX BEIUYUH

2. Pacuer mo mMONy4eHHBIM pe3yibTaTaM MpPSAMBIX HM3MEPEHHH 3aBHCHMOrO OT HHUX IMapamerpa
(KOCBEHHbBIE U3MEPEHMUS).

3. HalGumroneHue siBIEHUM M MOCTaHOBKA OMNBITOB (Ha Kaue€CTBEHHOM YPOBHE) MO OOHApYXEHHIO
(akTOpOB, BIMSIONIMX Ha MPOTEKaHUE JAHHBIX SIBICHUH.

4. HccnenoBaHue 3aBHCHUMOCTH OJHOM (DU3MYECKON BENMYMHBI OT JPYroil C MpeAcTaBiICHUEM
pe3yabTaTOB B BUJE Tpadrika Uil TaOIUIIbI.

5. ITIpoBepka 3alaHHBIX MPEANONI0KEHUHN (IPSIMble U3MEPEHUsT (PU3NUECKUX BEIWYMH U CPaBHEHUE
3aJIaHHBIX COOTHOUIEHUN MEX/1y HUMH).

6. 3HAKOMCTBO C TEXHUYECKUMH YCTPOUCTBAMM U UX KOHCTPYHPOBAHHUE.

JIrobas pabouas mporpaMma JI0JDKHA MPeycCMaTpUBaTh BHITIOJIHEHHE JIA0OPATOPHBIX paboOT Bcex
yKa3aHHbBIX THUMOB. BpIOOp TeMaTHkH M 4uciaa paboT KakKIOro THIAa 3aBUCHT OT OCOOEHHOCTEeH paboueit
nporpammsel 1 Y MK.

IIpoBenenne npsAMbIX U3MepeHuil GU3NIECKUX BeJTUYUH
N3mepenue pazMepoB MaJbIX Tell.
N3mepenue maccol Tena.
N3mepenue oobema Tena.
N3mepenue cusl.
W3mepenue BpeMeHu npoliecca, nepuoaa KojaedaHuu.
N3mepenue temneparypsl.
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7.
8.
9.

10.
11.

W3mepeHue naBieHus Bo3ayxa B OJIJIOHE MO/ MOPIIHEM.
W3mepenune CUilbl TOKA U €T0 PETYJIIMPOBAHUE.
N3mepenue HanpsoKeHus.
W3mepenue yrioB naieHus U IpeaoMIICHHS.
W3mepenne pOKyCHOTO paCCTOSIHUS JTHH3HI.

Pacuer mo nosryueHHbIM pe3yJibTaTaM NPSIMbIX U3MePEHUI 3aBHCUMOI0 OT HUX apaMeTpa

CoNoA~WNE

Tl e S N SE S T
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17.

(KOoCBeHHbIE N3MEPEHMS)
W3mepenue mIoTHOCTH BEIIECTBA TBEPOTO Tea.
Onpenenenne KodhhUIMeHTa TPEHUS CKOJIBKCHHSL.
Omnpenenenue KecTKOCTU MPY>KUHBI.
OrnpezenieHre BHITAIKUBAIOUIEH CHIIBI, ICUCTBYIOIICH HA MOTPYKEHHOE B )KUIKOCTH TEJIO.
OnpeneneHre MOMEHTA CUIIBI.
N3mepenune ckopocT paBHOMEPHOIO JBUKEHHUS.
N3Mepenne cpenHeil CKOPOCTH JBHXKEHUS.
N3mepenune yCKkOpeHHs paBHOYCKOPEHHOT'O IBUKEHUS.
Onpenenenve pabOTHl U MOIIHOCTH.
Omnpenenenne 4acTOThl KOJICOAHUH Tpy3a Ha MPYKUHE U HUTH.
Onpenenenre OTHOCUTENBHOM BIIaXKHOCTH.
Onpenenenre KOIMYECTBA TETIOTHI.
Omnpenenenue ynenbHONU TEIIOEMKOCTH.
W3mepenne paboThl B MOIITHOCTH JIEKTPUIECKOTO TOKA.
N3mepenune conpoTUBICHHUS.
Onpenenenre oNTUYECKON CUIIbI TUH3BL.
HccnenoBanne 3aBUCUMOCTH BBITAJIIKMBAIONICH CHIIBI OT 00beMa MOTPY>KEHHOM 4acTh OT

INIOTHOCTH ) KHUAKOCTH, €€ HE3aBUCHUMOCTH OT INNIOTHOCTH U MaCCHhI TEJ1a.

18.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPCHUS OT XapaKTEpa ITIOBEPXHOCTH, €€ HC3aBUCHUMOCTHU

OT IUIOUIA/IH.
HaoJiro1eHne siBJIEHUI ¥ IOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHeE) 110 00HAPY KEHUIO

1.
Macchl.

HBOoNoO O RWN

[EEN
= o

(baKTOPOB, BJIMAIOIINX HA IIPOTEKAHUEC JAHHBIX SIBJIEHMH
H36J'II-OI[6HI/IG 3aBUCHUMOCTH IICpUOIa KoJIeOaHHI rpys3a Ha HUTH OT JJIMHBI U HE3aBUCUMOCTH OT

HaGmroneHne 3aBUCUMOCTH TIepHo/ia KoeOaHuii rpy3a Ha MPY>KHHE OT MAacChl M )KECTKOCTH.
HaGmoneHne 3aBUCUMOCTH IaBJIEHHS T'a3a OT 00beMa M TeMIIEPaTypBhI.
HccnenoBanue siBIeHUS B3aUMOJICHCTBHS KaTyIIKU C TOKOM U MarHMTa.
HccnenoBanue siBICHUS DIIEKTPOMArHUTHON HHIYKIINH.
HabmtoneHue siBieHus OTpakeHUs U MPETOMIICHUS CBETA.
Habuntoienue siBjaeHMs TUCIepCuu.
OOHapyxeHue 3aBUCUMOCTH COIIPOTHBIIEHHS IPOBOJHUKA OT €r0 MapaMeTpOB U BEIIECTBA.
HccnenoBanue 3aBUCHMOCTH Beca Tella B KHUKOCTH OT 00beMa MOrpyKEHHON JacTH.
HccnenoBanue 3aBUCUMOCTH MacChl OT 00beMa.
HccnenoBanne 3aBUCHMOCTH CKOPOCTH OT BPEMEHH W TYTH TPU PaBHOYCKOPEHHOM

JABHKCHHMU.

12.
13.
14.
15.

MaccChlI.

16.
17.
18.

1.

HCCJ’IGHOB&HHG 3aBUCHUMOCTH CUJIbI TPCHHUA OT CHJIbI JaBJICHUS.

HccnenoBanue 3aBUCUMOCTH J1e(opMalvy IPY>KUHBI OT CHJIBL.

HccnenoBanue 3aBUCMMOCTH NIepUoa KojaeOaHU Tpy3a Ha HUTHU OT JJIUHBL.
HccnenoBanue 3aBUCUMOCTH TepHoJa KoJeOaHUi rpy3a Ha HpPYKHHE OT >KECTKOCTH U

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 MPOBOJHUK OT HAITPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 JTAMIIOUKY OT HAMPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT YIJIa MaJCHUS.
IIpoBepka 3aaHHBIX NPEANOJIOKeHU N (MPsiMble U3MepeHus1 (PU3NYEeCKUX BeJTUIHH U
CpaBHEHHe 32/IaHHBIX COOTHOLIEeHNH Mekay HumHu). [IpoBepka rumore3
[IpoBepka TUHOTE3BI O MNPSAMOM MPOMOPILUOHATBHOCTA CKOPOCTH MPHU PABHOYCKOPEHHOM

JABHKCHHUHN HpOﬁ,Z[CHHOMy IMyTH.
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2. TIpoBepka rMIOTE3bl: MPH MOCIEI0BATEIFHO BKIIOUYEHHBIX JIAMIOYKU U MIPOBOJHUKA WM JIBYX
IIPOBOJIHUKOB HAIPSKEHUSI CKIIA/IbIBATh HEJb3sl (MOXKHO).
3. IIpoBepka mpaBuiIa CI0KEHUS TOKOB Ha JIBYX HapajjieNIbHO BKIIFOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMHU U UX KOHCTPYHPOBAaHHE

COopka 3JIeKTpOMarHuTa U UCIIBITAHUE €TO JICUCTBHUS.

KoHcTpynpoBanue 31eKTpogBuraress.
N3ydenue cBoiiCcTB M300paskeHUs B JIMH3AX.

©CoN A

KoncTpynpoBanue HakJIOHHOM MJIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KII1/I.
COopka 3JIeKTpUYECKOI LIeTI U U3MEPEHHE CUIIBI TOKA B €€ PAa3JINYHBIX ydacTKax.

I/I3yquI/Ie SJICKTPHUYCCKOI'0 ABUIaTEClIA MIOCTOAHHOI'O TOKA (Ha MO,Z[CJ'II/I).

3. Temaruueckoe muanuposanue (10 kiacc)

Ne HasBanue pasaesioB, TeMbl KoimuecTBo dopma
OTBOJHUMBIX KOHTPOJIsA
4acoB
Beenenue (1 yac) 1
1 | ®u3uka u METO/bl HAYYHOTO MTO3HAHUS -
Pasznea 1. Mexanuka 18
Tema 1: Kunematuka 7
1 | Mexannueckoe naBmwxkeHue. Cucrema otcueta. CrocoOsl Omnpoc
onucanus aswxenus. Tpaekropus. [lyte. Ilepemenienue.
2 | PaBHOMepHOe npsMoinHeHoe nBuxeHue. CKOpoCTb. Tecr
4 | Yckopenue. CKOpoCTb IpH  JBM)KEHHUM C  IOCTOSHHBIM
YCKOPEHHUEM.
5 | Pemienne 3agay Ha  ompeleleHHME  KUHEMAaTUYECKHUX Cam.pabora
XapaKTEPUCTHK JBMYKEHUS C TOMOIIb TPaHKOB.
6 | CBoOonHoe maneHue Ted. JIBUXKEHHE C  YCKOpEHUEM Omnpoc
CBOOOJHOIO NaJICHHUS.
7 | Kontponbnas pabora Nel mo teme "OCHOBBI KUHEMATHKHU" KouTtp. pabota
Tema 2: JIunamuka 5 -
1 | IlpuHuun npuyMHHOCTH B MexaHuke. MHepuus. IlepBelii 3akoH
HeroToHna.
2 Cuna. Macca. Bropoit 3akoH Hsrorona. Tperuii 3akoH Omnpoc
Herorona. I'enmoneHTpudeckas cucteMa orcuera
3 | Pemenue 3a1a4 Ha 3aK0HBI HhIOTOHA. Cam.pabota
4 | Cunel B mpupose. Cuna TSDKECTM M CWJIA BCEMHUPHOTO Omnpoc
tarotenus. Bec tena. Cumbl ynpyroctu. CHiibl TpEHUSI.
5 | Pemenue 3a1au Ha IBUXKEHUE Tela MO JEHCTBUEM HECKOJIBKUX Tecr
CHJL
Tema 3: 3aK0oHBI COXpaHEHHUs] B MEXaHHKe 6
1 | Umnynsc. 3akoH  coxXpaHeHUss uMIylbca. PeakTuBHOE
JBUKCHHUE.
2 | Pemenwne 3ajau Ha 3aKOH COXPAHEHUS NMITYJIbCA. Cam.pabota
3 | Mexanuueckasi paboTa U MOIIHOCTb CHJIbI. DHEPTHsL. Tecr
4 | 3aKOH COXpaHEHUs SHEPTHUH B MEXaHUKE.
5 | Pemenue 3a1a4 Ha 3aKOHBI COXpaHEHUS! UMITYJIbCAa U SHEPTUU Cam.paboTta
6 | KourponbHas pabora Ne2 mo Teme "3aKOHbl JAMHAMHUKH. Kontp. pabora
3aKOHBI COXPAHEHUS B MEXaHUKeE"
Pa3pnen 2.0CHOBBI MOJIEKYJISAPHO- KHHETHYECKOH TeOpUH 9
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Tema 1: MosekyasipHO-KHHETHYECKAS] TEOPHS 6 1

1 | OcHoBuzble nonoxenuss MKT. BpoyHOBCKoe IBUKEHUE.

2 | BzaumonetictBue Mosiekya. CTpoeHue TBEPIBIX, KUIKUX U Onpoc
ra3000pa3HbIX TEIl.

3 | OcnoBHoe ypaBuenne MKT uaeanbHoro rasa. Cam.pabota

4 | Temneparypa W TEIUIOBOE paBHOBECUE. OHeEprus Tect
TEIJIOBOTO JABUKEHUS MOJIEKYIL.

5 | YpaBHeHHE COCTOSHUS UJICATBHOTO Ta3a. ['a30Bbie 3aKOHBI. Ormpoc

6 | Pemenue 3a1a4 Ha ra30BbI€ 3aKOHBI. Cam.paboTta
Tema 2: B3auMHble NpeBpallleHUs] KUAKOCTEH M ra3oB 3

1 Haceiiennsiit nap. Kunenue. BiiaxxHocts Bo3iyxa. Ormpoc

2 | CrpoeHue U CBOMCTBA KPUCTAJUIMYECKUX U aMOP(HBIX TEIl. Tect
Kupakocru.

3 | KonrpoabHasi padora Ne3 mo teme '"MoutekyasipHasi KonTtp. pabota
¢puzuka"

Paznesn 3. OCHOBBI TEPMOTUHAMUKH 6

1 BHyTpenHss sHeprus U paboTa B TEpPMOJMHAMUKE.

2 Tecr
KomnnuecTBo TemioTel. YpaBHeHHE TEIUIOBOTO OanaHca.

3 I o . Ormpoc

€pBBIi 3aKOH TEPMOJIMHAMUKHU. BTOpOii 3aK0H

TEPMOJMHAMUKHU.

4 Tennosbie geurarenu. KI1/[ TernnoBbix gBUraTenei. Ompoc

5 Pemenue 3anau na KIIJI TerioBsIX IBUTATEIICH. Cam.padora

6 KonTponbnas pabora Ne4 no teme "Tepmonnnamuka” Kontp. pabora

Pa3nes 4. OcHOBBI 2JIEKTPOANHAMUKH 20

Tema 1: JiekTpocTaTuKa 8

1 DneKTpuYecKuil 3apsa. DNeKTpu3auus. 3aKOH COXPaHEHUS Ompoc
3JIEKTPUUECKOTO0 3apsja. 3akoH Kyona.

2 | Dnextpuueckoe moine. HampsykeHHOCTh 3JIEKTPUYECKOTO Ormpoc
OJIS.

3 | Ilone Toueuynoro 3apsna u mapa. [IpuHiun cynepno3uuuu Tecr
TTOJIEH.

4 | IIpoBOJHHUKH U AUIJIEKTPUKHU B JEKTPOCTATHUECKOM HOJIE. Omnpoc

5 | [lorenuman  osmekTpocraTHdeckoro  moisid.  Pa3HocTh Omnpoc
ITOTEHIIAAJIOB.

6 | DnexrpoemkocTs. Konmencarop.

7 | Pemenue 3ajjau Ha €eMKOCTb KOHJIEHCATOPA. Cam.pabota

8 | KonrponbHas paborta Ne5 o Teme "Dnekrpocraruka Kontp. pabota
Tema 2: 3aKoHbI IOCTOSTHHOTO YJIEKTPHYECKOI0 TOKA 6

1 | Dnexrpuueckuii TOK. VYcnosus CYILLECTBOBaHMS
AJIEKTPUYECKOTO TOKA.

2 | 3axon Oma miis yuactka 1enu. ConpoTuBIeHUE. Clp

3 | PaboTa 1 MOIITHOCTH ITOCTOSTHHOTO TOKA. Onpoc

4 | DnextpoaBmxkymas cuia. 3akoH Oma Ui HOJHOH Lemu. Omnpoc

5 Pemenue 3amau Ha 3akon Oma /1 y9acTKa Ieny U TMOJTHON Cam.pabota
L[ENH.

6 | KonrponbHas pabota Ne6 o Teme "DnexTpoanHamMuKa" Kontp. pabora
Tema 3: Dy1eKTpHUYeCKMii TOK B Pa3JIMYHBIX cCpeaax 5

1 DNEeKTpOHHAs TMPOBOAMMOCTh METAJUIOB. 3aBHCHMOCTH
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COIIPOTHBIICHUS OT TEMIEPaTyphI.
2 DNeKTpUUECKUI TOK B [IOJXYIPOBOJAHUKAX. Tect
[TonynpoBoIHUKOBBIE TPUOOPBHI.
3 | DieKTpuYecKuil TOK B BaKyyMme. DJEKTPUYECKHHA TOK B Cam.pabota
ra3ax. [lna3zma.
4 | DNeKTpUYECKUM TOK B JKUJKOCTAX. 3aKOH 3JIEKTPOJIN3a. Ormpoc
5 | UTtoroBast KOHTpOJIbHAS paboTa Kontp. pabota
UTOoro 53
11 kaace:
Ne Pa3nen KonnuyectBo | Kontpoabnas | JlaGopatopHbie
4acoB padora padoThbI
1. MaruauTtHoe nosje 5
2. DJIeKTpOMarHuTHasK WHIYKITUS 7 1 1
3. DJEeKTpPOMAarHUTHBIE KoJeOaHUs U 10 0 0
BOJIHBI
4, Orntuka 15 1 2
S. KBanToBas ¢uznka 16 2 1
Hroro 53 yacos
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