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1. Ilnanupyembie pe3yabTaThl OCBOCHHUS Y4eOHOro npeamera « Dusuka»
BhINyCKHUK HAYy4YHTCH:

J coOmoaTh mpaBuia 0e30MacCHOCTH M OXPaHbl TpyAa MpHU padoTe ¢
y4eOHBIM U JTa0OpaTOpHBIM 000PYAOBAHUEM;

. NOHUMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (PU3UIECKOE
TeNo, GU3NUYECKOE SBJICHUE, PU3NUCCKAs BEIMIMHA, SAMHHIIEI H3MEPCHHUS,

° pacro3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH HOMOIIH
(bPIBI/I‘-ICCKI/IX METOOB, AHAJIM3UPOBATH OTACJIbHBIC 9TaIllbl IMPOBCACHHUA
WCCJICIOBAaHUI Y MHTEPIIPETUPOBATH PE3YNIbTaThl HAOIIOJEHUN U OTIBITOB;

o CTAaBUTH OIIBITBI II0 HCCICIOBAHUIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU WJIH
(u3nuecKkux CBOMCTB Ten 0Oe3 HCMOIb30BaHMS MPSIMBIX W3MEPEHUM; MpPU 3TOM
dbopmynupoBaTh  mpoOiemy/3amady  y4eOHOro  JKCIEpUMEHTa; coOupath
YCTAaHOBKY M3  TPEMIOKEHHOTO OOOpYyHOBaHUS; MPOBOIUTH  ONBIT |
(hopMynupoBaTh BHIBO/IBI.

J NOHMMATh  POJb  JKCIEpPUMEHTAa B  TOJYYEHHUM  HAy4YHOU
nHpopmanuy;
. MPOBOJUTH MpPSIMbIE H3MEPEHHUS (PU3UUYECKUX BEIIMYMH: BpPEMS,

paccTosiHMe, Macca Tena, 00beM, cuia, TeMmIeparypa, atMochepHoe TaBJieHHE,
BII&XHOCTh BO3/lyXa, HAaNpsDKEHHWE, CUJa TOKa, paJauanuoHHbli  (GoH (c
HCIIOJIb30BAHMEM JIO3MMETpa); MpU 3TOM BBIOMPATh ONTHUMAJBHBIA CIOCOO
W3MEpEHUsT W UCIHOJIb30BaTh IMPOCTEHIINE METOAbl OLIEHKH TMOTrpPEnIHOCTeN
W3MEpPEHUH.

o IPOBOJUTh UCCIIEOBAHHE 3aBUCUMOCTEH (DPU3NYECKUX BEIUYUH C
HCIIOJIb30BAHMEM IPSIMBIX HW3MEPEHUH: NPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKcUpoBaTh pe3yibTaThl MOTYYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BUJIE TaOIUIl U TpaMKOB, AEIaTh BEIBOBI 10 pe3yJbTaTaM UCCIIEI0BaHMS;

o IPOBOJUTh KOCBEHHBIE M3MEPEHHUsA (PHU3MUECKUX BEIUYUH: IPH
BBIMIOJIHEHUM HM3MEPEHUIl CcoOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY, CleIys
IIPEUIOKEHHON MHCTPYKLHUH, BBIYMCIIATh 3HAUYECHUE BEIMYMHBI U aHAJIM3UPOBAThH
IIOJIy4YEHHBIE PE3YIBTATHI C YIETOM 33JaHHOW TOUHOCTH U3MEPEHU;

o aHAJIN3UPOBATH CUTYyalluH IIPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, y3HaBaTh B HUX MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBICHUN WM
3aKOHOMEPHOCTEH U MPUMEHATh UMEIOLINECs 3HAaHUS Ul UX OObSICHEHUS;

L4 IOHHUMATb IMPUHIIUIIbLI HeflCTBHH MalllhH, HpI/I60pOB 1 TCXHUYCCKUX
YCTpOﬁCTB, YCJIOBHUS UX 0€3011aCHOr0 MCIT0IL30BaHHUS B MOBCEIHEBHOU KHN3HU,
L4 HCIIOJIb30BAaTh IIPH  BBIIIOJHCHHUHU y‘le6HHX 3ala4dy HAaY4YHO-

HOMYJSPHYIO JINTEpaTypy O (U3MYECKUX SIBJICHUSX, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl HTEpHeT.
BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

J 0CO3HaBaTh LIEHHOCTh HAay4YHBIX MCCIEJOBAHUMN, poJib (U3UKU B
pacuIMpeHnH IpeAcTaBlIeHni 00 OKpY)KarolleM MHUpEe U €€ BKJIAJ B YIydlleHHe
KauyecTBa JKU3HU;

o UCIIOJIb30BATh MPUEMBI IOCTPOEHUS (PU3MUECKUX MOJENEH, MOUCKa
U (GOPMYIHMPOBKH JI0Ka3aTeIbCTB BBIABUHYTBIX THUIIOTE3 U TEOPETUYECKUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAaHOBIICHHBIX (DAKTOB;

. CpaBHUBaTh TOYHOCTb H3MEPEHUs (U3NYECKUX BEIUYUH IO
BEIIMYUHE UX OTHOCHUTEIIBHOW IIOTPEIIHOCTH IIPU IPOBEACHUU IPSIMBIX
U3MEPEHUN;

o CaMOCTOSITEJIBHO ~ NPOBOAUTH  KOCBEHHBIE  WU3MEpPEHUs U

HUCCICIOBaHUA (pI/IBI/I‘-ICCKI/IX BCJIMYHUH C HCIIOJIb30BAHHUEM PA3JIMYHBIX CII0CO00B
HU3MECPCHUA (pI/IBI/I‘-ICCKI/IX BCJIMYMH, BBI6I/IpaTL CpeaACTBa U3MCPCHUA C YUCTOM



HE00X0AMMOM TOYHOCTH M3MEPEHU, 000CHOBBIBATH BHIOOP CrOC00a M3MEPEHHUS,
aJIeKBaTHOTO IIOCTABJIEHHOM 3ajade, MPOBOJAUTH OLIEHKY JIOCTOBEPHOCTH
IIOJIyYEHHBIX PE3y/IbTaTOB;

J BOCIIPHHMMATh HH(OPMAIHIO (PU3HMUECKOTO COJCP)KaHUs B HAYYHO-
HOMYJSIPHOM JIUTEpaType M CPEICTBaX MAacCOBOM HH(OPMAILUHM, KPUTHYECKU
OIICHUBATh MOJIyYEHHYI0 HHPOPMALIMIO, aHAJIU3UPYS €€ COJIepKaHue U JaHHbIE 00
UCTOYHUKE UH(POPMALINH;

. co3JaBaTb COOCTBEHHbIE INHCHMEHHBIE U YCTHBIE COOOIIEHUS O
(GU3NYEeCKUX SBICHUSAX HAa OCHOBE HECKOJBKMX HMCTOYHUKOB HH(MOpMAIIH,
COINPOBOXKJAaTh BBICTYIUIEHUE MPE3E€HTAllMel, YUUThIBasi 0COOEHHOCTH ayJUTOPUU
CBEPCTHUKOB.

Mexanuyeckue siBJeHHUS
BoinyckHUK HayuHnTCs:

J pacro3HaBaTh MEXAHMYECKUE SIBJICHHUS U OOBACHATH Ha OCHOBE
MMEIOIUXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBMSI MPOTEKAHUS ATHUX
SIBJIGHUW: pPAaBHOMEPHOE M HEpPaBHOMEPHOE JIBI)KEHUE, pAaBHOMEpPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHNE, OTHOCUTEIFHOCTh MEXaHUUECKOTO
JBUKEHHS, CBOOOJHOE MaJeHUE TeJ, PAaBHOMEPHOE JABIKEHUE MO OKPYKHOCTH,
WHEepLMs, B3aUMOJEUCTBUE TeJl, PEAaKTUBHOE MABIKEHUE, Nepefada JaBJICHUS
TBEPAbIMU TeJlaMH, >KMJIKOCTSIMU U Ta3aMmH, aTMocepHOe JaBlIeHUE, IUIaBaHUE
TeJ, paBHOBECHE TBEPJBIX TEJ, HMEIOLIUX 3aKPEIUIEHHYI0 OCh BpallleHus,
KoJiebaTenbHOE ABM)KEHNE, PE30HAHC, BOJHOBOE JIBH)KEHUE (3BYK);

. OTIMCHIBAaTh M3YYEHHBbIE CBOMCTBA T M MEXaHWYECKHE SIBJICHMUS,
UCHOJb3ysl (PU3MUECKUE BEIMUYUHBI: MyTh, MEPEMELIEHHE, CKOPOCTb, YCKOPEHHE,
nepuoj oOpalieHus, Macca Teja, INIOTHOCTh BEIIECTBA, CUila (CHUjla TSHKECTH, CUIla
YIPYrOCTH, CHUJa TPEHHs), NABJICHUE, MMIIYJIbC Tejla, KUHETUYecKas SHEeprus,
MOTEHITMAaIbHAs SHEPTUsl, MEXaHUYeCcKasi paboTa, MexaHuueckass MontHocTh, KIT/]
IIPU COBEPIIEHUH PabOTHI C UCIIOJIB30BaHUEM IIPOCTOTO MEXAHNU3MA, CHJIA TPEHHUS,
aMIUIUTyAa, IEepUOJ M 4YacToTa KoJeOaHWH, IUIMHA BOJIHBI U CKOpPOCTh €€
pacnpocTpaHeHus; MPU ONUCAHUU IPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHMIBI MU3MEpPEHHs, HaXOAUTb
(GopMynbl, CBS3BIBAIOLIME JAaHHYHO (U3UYECKYH0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHUE (PU3MUECKON BEIMYMHBI;

o AHAIN3UPOBAaTh CBOWCTBA TEJ, MEXAaHWYECKHE SBJICHUA U
IPOLIECCHl, MCIOJIB3Ys (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHHs SHEPIHH, 3aKOH
BCEMHPHOTO  TATOTEHMs, NPUHLUUI  CYNEpHO3MLMU  CHJI  (HaXOXKIECHUE
paBHoxelcTByomei cunbl), I, II u Il 3akonsr HpioTOHa, 3aKOH COXpaHEHUS
umnyibca, 3akoH I'yka, 3akoH [lackains, 3akoH Apxumena; IpHU 3TOM pa3jinyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BhIPAXKEHUE;

L4 pa3ian4aTb OCHOBHBIC ITPU3HAKH U3YYCHHBIX (I)I/I?»I/I‘ICCKI/IX MO,I[GJ'IG?II
MaTCpHraJibHad TOYKa, MHECpUIHUAJIbHAdA CUCTEMA OTCUCTA,
L4 peuiaTb 3aJga4u, HCIIOJIB3Ys (1)H3I/I‘ICCKI/IC 3aKOHBI (33.KOH

COXpaHEHUsl DHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHHs, NMPUHLUII CYNEPHO3ULIUU
cun, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHMs MMILyJbca, 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesna) u GOpMyIbl, CBS3bIBAIOIIME (U3NYECKHE
BEJIMYUHBI (IIyTh, CKOPOCTb, YCKOPEHHUE, Macca Teja, INIOTHOCTh BEIECTBA, CHUJIA,
JABJICHUE, HMMIIYJIbC TeEJla, KUHETUYECKas DHEprus, IMOTCHLUalbHAas DHEprus,
MexaHuueckass paboTa, mexaHuyeckas mourHocTb, KIIJ[ mpocroro mexanusma,
CHJIa TPEHHUS CKOJbXKEHHsI, KOA((UIIMEHT TPEHUs, aMIUIUTY/Aa, IEPUOJ U 4acTOTa
Kosie0aHMH, JUITMHA BOJIHBI M CKOPOCTh €€ pacHpOCTPaHEHUs): Ha OCHOBE aHAJIN3a
yCIOBMS 3a/laud  3alMChIBaTh KPATKOE YCJIOBHME, BBIIENATh (pusnueckue
BEJIMYUHBI, 3aKOHBI U (HOPMYNbI, HEOOXOAUMBIE JUIS €€ pEIICHHUs, MPOBOIUTH



pacuCTel M OLCHHUBATH PCAJIBHOCTH IIOJYYCHHOI'O 3HAYCHUA d)HSquCKOﬁ

BCJIIMYHMHBI.
BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:
L4 UCNONB3068AMb 3HAHUSL O MEXAHUYECKUX SB/ICHUSIX 8 NOBCEOHEBHOll

JCU3HU 01 obecneuenus 0Oe30nacHocmu npu odpaweHuu ¢ npubopamu u
MeXHUYeCKUMU YCMPOUCMEAMU, Ol COXPAHEHUSI 300P08bsl U COONO0EHU. HOPM
9KONI02UYECKO20 NOBeOeHUsl 8 OKpyJxcawwel cpede;, NPUBOOUMb NpUMepbl
NPAKMUYECKo20 UCHONb308AHU PUBULECKUX 3HAHUL O MEXAHUYECKUX ABNeHUX U
@u3zuecKuUx 3aKOHAX; NPUMepbl UCHONb308AHUSL 80300HOGIAEMbIX UCHOYHUKOS

9Hepauu;,  IKOAOSUHECKUX  NOCAeOCMEUU  UCCIe008AHUS — KOCMUYECKO20
npoCmMpancms;
J pasauuams  2paHuybl  NPUMEHUMOCMU  DUUYECKUX  3AKOHOS,

NOHUMams 8ceoOwuti xapakmep @yHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUs
MEXaHUYecKol HSHepeull, 3aKOH COXPAHEHUS UMNYIbCd, 3aKOH BCEMUPHO20
Mms2omeHnUs1) U 02PaAHUYEeHHOCMb UCHONb308AHUSL YACMHBIX 3aKOHO08 (3akoH IVKa,
Apxumeoa u op.);

. HaxXo0umv  a0eK8aAmHyl0 NpedslONHCeHHOU 3a0aue  Qu3uidecKyo
MoOenb, paspeuiams npobiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHUL N0 MeXaHuKe ¢
UCNONIL30BAHUEM MAMEMAMUYEcKo20 annapama, maxk u npu NOMowu Memooos
OYEHKU.

TemnioBbie sIBJICHUS
BbInyCKHUK HAy4YHUTCH:

. pacro3HaBaTh TEIUIOBBIE SIBICHUS MW OOBACHATH Ha 0aze
MMEIOIUXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI MPOTEKAHUS ATHUX
saieHuit: muddy3us, u3MeHeHne o0bemMa TeNl MPU HArpeBaHUU (OXJIAKICHUN),
OoJbIIasi CKUMAEMOCTh T'a30B, Majlasi COKMMAEMOCTb JKUJKOCTEH W TBEPABIX Te;
TEIUIOBOE paBHOBECHE, HCIIApeHHEe, KOHAEHCAIUs, TUIaBJIeHUE, KpUCTAIIN3alus,
KUIIEHHE, BJIAXHOCTh BO3AyXa, pa3jM4YHble CIOCOObl  TeIionepenadu
(TermIonpoBOIHOCTh, KOHBEKIINS, U3ITyYEHHE), arperaTHble COCTOSIHUSI BEIlEeCTBa,
NOTJIOUIEHUE DJHEPrMM TpU HCIAPEHHM JKUJIKOCTH M BbIACICHHE €€ MpH
KOHJICHCAllUU T1apa, 3aBUCUMOCTb TEMIIEPATYpPhl KUIICHUS OT JAaBJICHUS;

o OTHCHIBaTh M3yYEHHBIE CBONCTBA TeJI W TEIUIOBBIE SIBJICHUS,
UCTOJIB3YS (PM3MYECKUE BEITUYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHS SHEpPrus,
TeMIeparypa, yAeabHas TEeIJI0EMKOCTh BEIlleCTBa, ye/IbHAas TEIUIOTa IIaBJICHUS,
ylenabpHas TeIioTa MapooOpa3oBaHus, yAeNbHAas TEIUIOTAa CrOpaHusl TOILUIUBA,
KOA(POUIIUEHT TMOJE3HOr0 JEHCTBUS TEIMJIOBOTO JABUTATENs; IpU OMHUCAHUU
OPaBWJIBHO TPaKTOBaTh (PU3UYECKHII CMBICI MCHOJIb3YEMbIX BEIUYHMH, HUX
0003HAaYeHHUs] U EIUWHUIBI H3MEpPEHHs, HaXOIUTh (OPMYIbI, CBS3BIBAIOIINE
JaHHYIO0 (U3UYECKYI0 BEJIMYMHY C IPYTMMH BEIHMYMHAMU, BBIYHCISATH 3HAUCHUE
(bu3nuecKoil BEIUYNHBL;

o aHAJIM3UPOBATh CBOICTBA TeEJN, TEIUIOBBIC SIBICHUS M IPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOEHUU
BEIIIECTBA M 3aKOH COXPAHEHUS SHEPTUH;

o pa3iaryaTh OCHOBHBIC MPHU3HAKU M3YYEHHBIX (PU3NYECKUX MOJAETEH
CTpOEHUS Ta30B, )KUJIKOCTEH U TBEPBIX TEIL;

o MPUBOUTH MPUMEPHI MPAKTUYECKOTO HUCIOJIB30BAHUS (PU3NUECKUX
3HAHM O TETIJIOBBIX SBIICHUSX;

o pemiath 3agaud, MWCIOJB3YyS 3aKOH COXpPaHEHHs] JHEPruu B
TEIUIOBBIX TMpoleccax Hu (QOpMysbl, CBS3bIBAONINE (DU3UUECKUE BEITUYHHBI
(KOMMYECTBO TEIUIOTHI, TEMIEeparypa, VyaAeldbHas TEIUIOEMKOCTh BEIeCTBa,
ylenbpHas TeIioTa TUIABJICHHs, yAeTIbHas TEIUIoTa MapooOpa3oBaHus, yJeNbHAS
TEIUIOTa CrOpaHUsl TOIUIMBA, KOA(D(PUIMEHT MONEe3HOro IEHCTBHUS TEIUIOBOTO



JIBUTATElIs1): HA OCHOBE aHAJIM3a YCJOBHS 33/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBIJICTIATh (PU3UYCCKHUE BEIIMYUHBI, 3aKOHBI U (POPMYIBI, HEOOXOAUMEBIE I €¢
pelIeHHs, TPOBOUTH PACUYETHI M OI[CHUBATH PEATbHOCTH MOJy4EHHOTO 3HAUCHUS
(hu3HUECKON BEIIMYNHBI.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

J UCNONIL306aMb 3HAHUSL O MENI0BbIX ABNEHUAX 6 NOBCEOHEeBHOU
JoHcusHU 0Nl obecneuenuss 0e30NACHOCMU NpU  obpaweHuu ¢ npubopamu u
MeXHUYeCKUMU YCMPOUCMEAMU, O COXPAHEHUSI 300P08bsl U COON00EHU. HOPM
9KONI02UYECKO20 NOBeOeHUsl 8 OKpyJxcawwel cpede;, NPUBOOUMb NpuMepbl
9KON02UYeCKUX Nnociedcmsull pabomsl Osucameinel GHYMPEHHe20 C2OPAHUs,
MeNn06bIX U 2UOPOINEKMPOCMAHYULL,

J paziuuams  2paHuybl  NPUMEHUMOCMU  (U3UYeCKUX  3aKOHO8,
NOHUMAmMb 6ceobWuULl Xapakmep YHOAMEeHMANbHbIX GUUYECKUX 3AKOHO8 (3AKOH
COXpaHeHusi JHepeUU 8 MeN08blX NPOYeccax) U 02PaAHUUeHHOCMb UCNOTb308AHUS
YACMHBIX 3A4KOHO8,

. Haxo0umv a0eK8amHyl0 NpeoslONHCeHHOU 3adaue  Qu3udecKyio
MoOenb, pazpeuwiams npoobiemy Kak Ha OCHO8e UMEIOWUXC 3HAHULL O MeNl08blX
ABNEHUSAX C UCNOTB308AHUEM MAMEMAMUYECKO20 annapamd, maxk u npu noMouju
Memooos8 OYeHKU.

DJIeKTPUUYECKHEe U MATHUTHBIE SIBJICHUS
BbInyCKHUK HAy4YHUTCH:

o pacrno3HaBaTh 3JIEKTPOMArHUTHEIC SIBJICHUS U OOBSCHITh Ha OCHOBE
WMEIOIUXCS 3HAHWHW OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI TPOTEKAHHUS ATHX
SIBJICHUI: DJICKTPU3alMs TeJl, B3aUMOJICHCTBUE 3apsi0B, AIEKTPUUECKUN TOK U €ro
NecTBUs (TEIUIOBOE, XMMHMYECKOE, MAarHUTHOE), B3aUMOJEHCTBHE MAarHWUTOB,
JNIEKTPOMArHuTHasE MHAYKIUS, ACWCTBHE MAarHUTHOTO MOJS HAa MPOBOJHUK C
TOKOM W Ha JBIXKYIIYIOCS 3apsHDKEHHYIO YacTHIy, NEHCTBUE SJIEKTPUUYECKOTO
MOJIsl Ha 3apsDKEHHYIO YacTHUIy, AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJUHEIHOE
pacnpocTpaHeHue CBeTa, OTPaKEHHE U IPETOMIICHHE CBETa, AUCIIEPCHS CBETA.

o COCTaBIISATh CXEMBbI AJIEKTPUYECKHUX IENeil ¢ Mocae10BaTebHbIM U
napajuleIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyasl YCIOBHbIE 0003HAaYCHHS
JJIEMEHTOB JJIEKTPUUYECKUX Iiened (MCTOYHMK TOKa, KIII0Y, PE3UCTOp, peocTar,
JaMIOYKa, aMIepPMETP, BOIBTMETD).

L4 HCII0JIB30BATh OIITHYECKHUE CXEMBI JJIsA IOCTPOCHUMA I/1306pa)KGHI/II71
B IINTOCKOM 3CpKaJIC U co61/1pafomel?1 JIMH3C.
L4 ONMCbIBATL HN3YUCHHBIC CBOMCTBA T€l U QJICKTPOMAruuTHLIC

SIBJICHUS, UCTIONB3YS (PU3UYECKHE BEIMYMHBI: AIEKTPUUYECKUI 3apsf, CUila TOKa,
JNEKTPUYECKOE  HANpPSHKEHUE, AJIEKTPUYECKOE  COMPOTUBJICHHE,  YIENbHOE
CONIPOTUBIICHUE BEIIECTBA, pabOTa 3JIEKTPUUYECKOTO TOJIsA, MOIIHOCTh TOKa,
(hoKyCcHOE pacCTOsIHHE U ONTHUYECKasl CUJIA JIMH3bI, CKOPOCTh AIIEKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa;, IPU OIMCAHUU BEPHO TPAKTOBATH
(bu3nuecKuit CMBICT HUCHOJB3YEMbIX BEIMYMH, MX OOO3HAYEHUS U EIAUHULIBI
U3MEPEHUS; HAaXOAUTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BETHUNHY
C IPYrUMU BEIMYUHAMH.

° aHAJIM3UPOBATh CBOMCTBA TeN, SJIEKTPOMArHUTHBIC SIBJICHHUS U
MPOIECCHI, UCMONB3YS (DHU3MUECKHEe 3aKOHBI: 3aKOH COXPaHEHUS AIEKTPUUYECKOTO
3apsna, 3akoH Owma 11 ywyacTka uenu, 3akoH Jlxoyns-JIenma, 3akoH
MPSIMOJIMHENHOTO PAcCHpOCTPAHEHUsI CBETA, 3aKOH OTPAXKEHMsSI CBETa, 3aKOH
MIPEIOMIICHHUSI CBETA; MPHU ATOM pa3inyaTh CIOBECHYIO (GOPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOe BbIpaKEHUE.

° MPUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS (DPU3UUECKUX
3HAHWUM O DJIEKTPOMArHUTHBIX SIBJICHUSX



. peliaTh 3a1add, UCIob3ys (pu3uveckrne 3akoHbI (3akoH Oma ans
yudacTka 1en#, 3akoH [[xoyns-JIeHia, 3akoH MPSAMOIUHEHHOTO pacpoCTPaHEHUs
CBETa, 3aKOH OTPaXXEHHS CBETa, 3aKOH MPEJIOMJICHUS CBeTa) U (HOPMYIIbI,
CBsI3BIBANOINNE (PM3MUECKUE BEIMYUHBI (CHJIa TOKA, SJEKTPHUSCKOE HAIpPsHKCHNUE,
AIIEKTPUYECKOE COMpPOTHBIICHHE, Y/ACIbHOE CONPOTHBIICHHE BellecTBa, paboTta
AMEKTPUYECKOTO TIOJS, MOIIMHOCTh TOKA, (DOKYCHOE PACCTOSIHHE U ONTHYCCKas
CHWJIa JIMH3BI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA,
(dbopMyIlbl pacueTa 3IIEKTPUYSCKOTO COMPOTUBIICHHUS MPHUITOCICIOBATCILHOM U
napayielbHOM COCTMHEHUH TPOBOJHUKOB): HA OCHOBE aHAIM3a YCJIOBHS 33auu
3aIMCHIBATh KPATKOE YCIOBHUE, BBIACIATH (DU3MUECKUE BEIMYMHBI, 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIC Ui €€ PEIICHUs, MPOBOIUTH PACYCTHl M OIICHUBATH
PEATbHOCTH TIOJYYCHHOTO 3HAYCHUS (PU3NICCKOM BEITHUNHBI.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

J UCNnoIbL306amMb  3HAHUSL 00  IIEKMPOMACHUMHLIX — ABIEHUSAX 8
NOBCEOHEBHOU JHCU3HU O]l 0becnedueHusi 0Oe30nacHocmu npu odpawjeruu ¢
npubopamu U MeXHUYECKUMU YCMPOUCMBAMU, Ol COXPAHEHUs 300p08bs U
COONOOEHUsL  HOPM  DKOJO2UHECKO20 NO0BEOeHUsl 8  OKpyxcalowel cpeode;
npUBOOUMb NpUMeEpbl  GIUAHUSL  DJIEKMPOMASHUMHBIX UZTVYEHUNl HA  JCUBble
Op2aHUu3Mbl;

. paziuuams  2paHuybl  NPUMEHUMOCMU — (QUUYECKUX — 3AKOHOS,
NOHUMAamMy 6ceobwull xapakxmep (YHOAMEeHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUs]
INEKMPUUECKO20 3apsda) U 0SPAHULEHHOCb UCHONb30BAHUSL YACHHBIX 3AKOHOB
(3axon Oma ons yuacmka yenu, 3akon Jcoynsa-Jlenya u op.);

o UCNONIb308AMb NPUEMbl HOCMPOEHUS PU3UUeCKUX MoOenell, NOUCKA
U GopMyIuposKu 00KA3amMenbCme BblOSUHYMbIX 2UNOMe3 U MeopemudeckKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBTIEHHbIX (PaKmMo8,

. HAX00umv  a0eK8amHylo NpeosloNHCeHHOU 3adaue  Qu3u4ecKyro
MoOenb, paspewiams npobniemy Kak HA OCHO8e UMEIOWUXCS 3HAHUL 00
INEKMPOMASHUMHBIX SGTIEHUAX C UCNONb308AHUEM MAMEMAMULECK020 annapama,
max u npu NOMowu Memo0oo8 OYeHKU.

KBaHTOBBIC SIBJICHUSA
BbINMyCKHUK HAYYUTCS:

o pacro3HaBaTh KBAHTOBbIE SBJCHHS M OOBSICHATH HAa OCHOBE
UMEIOIINXCS 3HAHUH OCHOBHBIE CBOWCTBAa WM YCIOBUS NPOTEKAHUS H3TUX
SIBJICHUN: €CTECTBEHHAass W MCKYCCTBEHHAs pPaJUOaKTHUBHOCTb, o-, - U Y-
U3ITy4YeHHs], BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTpa U3Iy4CHHUs aTOMa;

o OTNHCHIBaTh  HM3y4YEHHBbIE  KBAHTOBBIC  SIBIICHUS,  HCIOJB3YA
(¢u3nueckue BETUMYMHBI: MaccOBOE YHCIO, 3apsSA0BO€ YHCIO, MEPHOL
noJjiypacmnaza, SHeprus (OTOHOB; MpPU OMHCAHWU TMPABUIBHO TPAKTOBATH
(bu3nuecKuif CMBICT HUCHOJB3YEMbIX BEIMYMH, MX OO0O3HAYCHHUS U EIUHUIIBI
U3MEPEHUS; HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY
C IPYrUMU BEIMYMHAMHU, BBIYUCIIATH 3HaYCHHE (PU3HMUECKON BETHUNHBI,

o AQHAIM3UPOBATh KBAHTOBBIC SBIICHUS, WCIOIB3yd (PUIUUECKHE
3aKOHBl W TIOCTYJaThl: 3aKOH COXpPAaHEHHs] JHEPruH, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUS MacCOBOTO YMCIA, 3aKOHOMEPHOCTH
U3Ny4eHHUs ¥ TOTJIOIIEHUs CBETa aToOMOM, IpPH STOM pa3Iu4aTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA U €r0 MaTEeMAaTUYECKOE BHIPAKEHUE;

L4 pas3iinyaTb OCHOBHBIC IIPHU3HAKHU HHaHCTapHOﬁ MOZCIM aToMma,
HYKHOHHOﬁ MOJCIIM aTOMHOT0 d1pa,
° IIPUBOAUTE HNPUMCPBI MPOABJIICHHUA B IPUPOAC U IMPAKTHYCCKOI'O

HUCIIOJIb30BAHUA  pPAaJUOAKTHUBHOCTHU, AACPHBIX W TCPMOAIACPHBIX peaxunﬁ,
CIICKTPAJILHOT'O aHaJIn3a.



BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

J UCNONb308aMb NOJYYUEHHblE 3HAHUS 8 NOBCEOHEBHOU JHCUZHU NpU
obpaweHuu ¢ npubopamu U  MEXHUYECKUMU YCMPOUCmeamu  (cuemuux
UOHUBUPYIOWUX Yacmuy, 003UMemp), Ol COXPAHEHUs 300p06bs U COONIOOEHUS
HOPM 9KOJI02UYECKO20 NOBEOeHUs 8 OKpYcarouell cpeoe;

J COOMHOCUMb IHEP2UIO CBA3U AMOMHBIX A0ep ¢ OepeKmom maccwl,

o APUBOOUMb NpUMEPbI  BAUAHUA PAOUOAKMUBHBIX U3LYYEHUNl HA
JHCUBbIE OP2AHUBMYL, NOHUMAMb APUHYUN OeUCmEUs O003UMempa U pasiudams
VCIL08USL €20 UCNONIb30BANHUS,

o NOHUMAmMb  9KOJo2UYecKue  npobiemvl,  BO3HUKAOWuUe  npu
UCNONb308AHUU AMOMHBIX JJIEKMPOCMAHYUL, U NYMU peueHuss Smux npooiem,
nepcnekmuebl UCNOIb308AHUS YUPABTIAEMO20 MEPMOSIOEPHO20 CUHMESA.

DJIeMeHThbI ACTPOHOMMH
BbInyCKHHUK HAYYHTCSI:

o yKa3bIBaTh Ha3BaHWsA IUIaHeT COJIHEYHOH CHCTEMBI; pa3inyarb
OCHOBHBIE TIPU3HAKA CYTOYHOTO BpAIICHHUs 3BE3THOTO Heba, JBWKeHHsS JIyHBI,
CouHIIa ¥ TUTAHET OTHOCHTEBHO 3BE3]I,

o MTOHUMATh pasITuaus MEXTY TeITNOIIEHTPUIECKOM u
TEOIEHTPUYECKON CUCTEeMaMH MUPa;

BoINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

o VKA3616aMb 00wue C8OUCMBA U OMAUYUS NIAHEM 3eMHOU 2PYINbl U
nianem-eueanmos;, manvix men CONHEYHOU cucmemvl U OONLWUX NIAAHEm,
NOb308AMbCSA KAPMOU 36€30H020 Heba Npu HAOIO0EHUAX 36€30H020 Heba,

o PpasIuyams OCHOBHble XAPAKMEPUCMUKU 36e30 (pasmep, usem,
memnepamypa) COOmHOCUMb Ygem 36e30bl C ee MmeMnepamypotl;
o pasauyams 2unomeswvl 0 npoucxodicoenuu ConrHeuHoU cucmemol.

Jns  oOyJaromuxcss ¢ OTPaHWYCHHBIMH  BO3MOJKHOCTSIMH  37I0pPOBBS:  BJIJICHHE
OCHOBHBIMHM JIOCTYITHBIMH METOJAMH HAyYHOTO TIO3HAHUS, KCIOJb3YeMbIMH B (QH3UKE:
HaOJrO/ICHUE, OINHMCaHWe, W3MEPEHHEe, SKCIEPUMEHT; yMeHHe o0padaThiBaTh pPe3yJbTaThl
U3MEpEeHUH, OOHApY)KMBATh 3aBHCUMOCTh MEXIy (GU3NYECKUMHU BEIWYMHAMH, OOBSICHATH
MOJTyYCHHBIC PE3YJIbTATHI U JICNATh BHIBOJIBI,

Ui OOydaromuxcsi C OrPaHWYCHHBIMH BO3MOJKHOCTSIMH  3JIOPOBBS:  BJIQJICHUE
JOCTYITHBIMH METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHHUS W TIPOBEICHHS (PU3HMUYECKHX
AKCTIIEPUMEHTOB, OMTUCAHUS U aHAJIM3a TIOJIYYeHHOW NU3MEPHUTEINbHON HH(DOPMAITIH, OTIpEIeIICHHSI
JOCTOBEPHOCTH MOJYYCHHOTO PE3y/IbTaTa;

JUIL  CHCMbIX M CIA0OBUAAIIMX OOYYarONIMXCs: BIAJCHHE TPaBUIAMU 3aIKCH
¢buznueckux Gpopmyn perabepHO-TOUeUHOM cucTemMbl o003Hauenuii JI. bpaiins.



2. Cogepxkanue yyeOHoro npeamera «@usuka» B 7-9 kiaccax

7 kiace

®u3nka n puznYecKre MeToAbl H3y4YeHHUs! IPHPOIbI

®usuka — Hayka o npupoae. dusnyeckue Tena v sBICHUS.

@uU3NYECKUE BEIMYMHBI U HMX H3MEpeHUEe. TOYHOCTh M MOTrPEIIHOCTh W3MEPEHHUM.
MexayHapoaHas CUCTEMA €UHULL.

Mexanu4yeckue siBJeHHUS

Mexannueckoe JBUKeHUE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JABMKEHUs. Dusnueckue
BEJIMYMHBI, HEOOXOAMMBIEC Ul ONHUCAHUS [BIKEHHS M B3aMMOCBSI3b MEXAy HUMHU (IyTh,
nepeMeleHne, CKOpOCTh, YCKOPEHUe, BpeMs JABIKEHUs). PacueT nmyTu u BpeMEHU ABMKEHUS.
I'paduku gBuxenus. Bzaumoeiicteue Ten. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOIMHEITHOE
nerkeHue. [lepselii 3akoH HprotoHa m mHepums. Macca tena. Eqununel maccel. M3mepenue
Macchl Tena Ha Becax. [lmoTHocTh BemiecTBa. Pacuer macchl M 00beMa Tena Mo ero IVIOTHOCTH.
Cuna. Equauns! cuibl. Cuna tspkectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsizb Mexay
CHJION TsKECTH U Maccoil Tena. Jlunamometp. PaBHonelcTByromas cuna. Cuna tpenus. Tpenue
ckonbkeHusi. Tpenue mokos. Tpenume B mpupore u TexHuke. CloxkeHHE ABYX CHII,
HaIpaBJIEHHBIX N0 0/1HOH npsaMoil. O0oOmieHue o reme «B3anMopeiicTBre Tem».

Mexannyeckas pabota. MomHocTs. DHeprus. [loTeHanbHas 1 KUHeTUYecKasi JHepPIusl.
[IpeBpanienue OJHOrO BHAA MEXAaHWYECKOW SHEPTHM B JPYrod. 3aKOH COXPAHEHMS IOJHON
MexaHuuyeckoil sHepruu. Pacuer mexanumyeckoil sHeprun OO6o6menue no teme «Pabora u
MOIIIHOCTb.

[IpocTeie MexaHM3MBL. Y CIOBHS PAaBHOBECHS TBEPIOIO TEJa, UMEIOLIErO 3aKpPEIICHHYIO
OChb JIBW)KEHHUS. MOMEHT cwibl. [Jenmp msasxcecmu mena. Peryar. PaBHOBecue cuil Ha pblyare.
Poruaru B Texuuke, ObiTy U npupoje. [loaBkHble U HeMoABMXKHBIE O0yoku. PaBeHcTBO padoT
MIPU UCHOJIb30BAaHUU TIPOCTHIX MEXaHU3MOB («30J10TO€ TpaBWIO MeXaHWKWy»). KoaddunueHnt
MIOJIE3HOTO JACHCTBUSA MEXaHU3MA.

HaBnenue TBepabix Ten. EnuHunel u3Mepenus pAasiieHus. CrnocoObl H3MEHEHHUS
naBneHus. JlaBnenue xuakocrel u raszoB. 3akoH [lackans. /laBieHue XUAKOCTH HA JHO U
crerku cocyna. Coobmaronuecs cocynsl. Bec Bo3myxa. ATMocdepHoe naBinenue. M3mepenue
atMocdepHoro naienus. OneiT Toppuuennu. bapomerp-anepous. ATmMocdepHoe TaBieHHE Ha
pa3nuyYHbIX BeIcOTax. ['MapaBnnueckue MexaHu3Mbl (1pecc, Hacoc). JlaBiaeHue KUIKOCTH U ra3a
Ha IMOTPY)KEHHOE€ B HHMX Teno. Pacuer pnaBieHHMs >KMAKOCTM Ha JHO M CTEHKH COCyJa.
Manometpsl. [lopuiHeBoil XUAKOCTHBIM Hacoc. ApxuMmenoBa cuia. [lmaBanue Ten W CynoB.
BosnyxonnaBanue. Pacuer maBieHus TBepAbIX Tell, KUAKOCTEH U razoB. O0oOIIeHHE O TeMe
«/laBreHne TBepBIX TEN, )KUJIKOCTEN U Ta30B».

TemnioBbie sBJICHUS

Crpoenue BemecTBa. ATOMBI U MOJIEKYJIbl. T€IJIOBO€ JBUKEHHE aTOMOB U MOJIEKYIL.
Huddy3us B razax, )KUIKOCTAX U TBEPABIX Tenax. bpoyrosckoe dsudcenue. B3aumoneiicTpue
(mpuTsKeHHe W OTTaJKUBAaHUE) MOJEKYJ. ATrperatHble COCTOSHHUSI BellecTBa. Pasznuuue B
CTPOEHHUH TBEPBIX TeJN, KUAKOCTeH U razos. O0obmeHune no teme «llepBoHavyanbHble CBEAECHUS
O CTPOEHUU BEIIECTBAY.
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TenjoBble ABJIEHUS

TennoBoe paBHOBecue. TemmepaTtypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO Xa0TUYECKOTO
JBUKEHHS yacTuil. BHyTpeHHsis sHeprus. Pabora u Temnomnepenaya Kak CrocoObl M3MEHEHHUS
BHYTpeHHel sHepruu Tena. TemnonpoBogHocTh. KouBekuusa. Wzmyuenume. Ilpumepst
TeIIonepeaul B npupoje U TexHuke. KonnuectBo TemaoTsl. EAMHUIBI KOJIMYECTBA TETUIOTHI.



YaenpHas TEIIOEMKOCTh. Pacder koimMyecTBa TEIUIOTHI, HEOOXOAMMOTO JJisi HarpeBaHUs Tela
WU BBIIETSEMOIO0 UM TPHU OXJIAXICHUU. DHEPrus TOIUIMBA. YJIelbHAs TEIUIOTAa CrOpaHUs
TOIUIMBA. 3aKOH COXPaHEHUs U MPEBPAIICHUS SHEPTHUH B MEXaHUYECKUX U TEIJIOBBIX MpoIleccax.
[InaBnenue u OTBEpJEBaHUE KPUCTAJUIMUECKUX Tel. YJelbHas TeruioTa riasienus. Mcnapenue
u koHjaeHcauus. llorjoiienue sHEPruu MpU UCHAPEHUHM >KUAKOCTH U BBIJCIICHUE €€ MpU
KOHJIeHcauu Tapa. Kurenue. 3aBUCUMOCTh TeMIEpaTypbl KUICHHUS OT JABJICHUA. Y IeibHas
TEIUIOTa MapooOpa3oBaHus M KOHJeHcauuu. BrnaxHocth Bozmyxa. OO000mieHue 1o Teme
«/I3MeHeHHne arperaTtHbIX COCTOSIHUM BemlecTBa». Pabora rasa Tmpu  pacHIMpEeHHH.
[IpeoOpa3oBanmsi SHEPTUU B TEIUIOBBIX MallWHAaxX (mapoBas TypOWHA, IBUTATE]Ib BHYTPCHHETO
cropanusi, peakTuBHbI jaBurarens). KIIJ[ TeruioBoil MamuHbl. Okonocuueckue npobaemsi
ucnonvzosanusi menaogvix mawun. O0001eHune 1no reme «TeroBble ABICHUS

DJIeKTPOMArHUTHbBIE SIBJIEHUS

Onextpuzanus ¢usnyeckux Tei. BsaumopeilicTBue 3apsbkeHHbIX Ten. JlBa poja
ANEKTPUUECKUX 3apsAoB. JeTMMOCTh JEKTPUUYECKOTO 3apsiaa. DJIEMEHTAPHBIN AIEKTPUICCKUN
3apsaa. 3aKOH COXpaHEHHUs DJIEKTPUYECKOro 3apsiza. I[IpoBOIHWKM, TOJIYNMPOBOJHHKA U
M30JIATOPHI AIEKTPUUECTBA. IJIEKTPOCKOM. IJIEKTPUUECKOE TOJie KaK OCOOBIM BHUJ MaTepUH.
Hanpsorcennocms sn1ekmpuyecko2o nos. JIENCTBUE AIEKTPUYECKOTO IOJISI HA DIEKTPUYECKHUE
3apsabl. Konoencamop. SHepaus 21eKmpuyecko2o nojisa KOHOeHCamopa.

DJNeKTpuYecKkuil Tok. Amnepmetp. M3mepenue cuiibl Toka. ICTOUHHUKN 3JIEKTPHUYECKOTO
TOKa. DJIEKTPUYECKas IeMb M €€ COCTaBHbIC YacTu. HampaBieHue u JEHCTBUS DJIEKTPUUECKOTO
Toka. Hocutenu snexkrpuyeckux 3apsanoB B Metamiax. Cuma Toka. DIeKTPUIeCKoe HaNpsHKeHHE.
Boaermerp. M3mepenne HanpskeHHs. DIEKTPUIECKOE CONIPOTUBIIEHHE MPOBOIHUKOB. EMHUIIBI
conpoTuBiieHUs. Pacuer conmpoTUBIEHUs TPOBOTHUKA, CUITBI TOKA W HATIPSHKECHUS.

3aBUCUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Oma i1 ydacTKa IEenu. YJIeTbHOE
compotuBieHne. Peocrarel. IlocnenoBarenbHoe coequHEeHHE MPOBOIHUKOB. IlapamnenbHoe
COEIMHEHUE MPOBOJHUKOB.

PaGorta snexTpuyecKkoro mojsi MO MEpPEeMEIICHUI0 AIEKTPUYECKUX 3apsioB. MouiHocTh
AJIEKTPUYECKOTO TOoKa. HarpeBaHwe NpPOBOJHUKOB SJIECKTPUYECKUM TOKOM. 3akoH JDxoyns -
Jlenma. DneKTpuYecKre HarpeBaTellbHble M OCBETUTeNbHble MpuOophl. KopoTkoe 3ambikaHUe.
[Ipenoxpanutenu. O60061IeHNE IO TeME «DIEKTPUUECKUE IBICHUS.

MarnutHoe nose. MHAyKIuss MarHuTHOTrO 1oJiss. MaruutHoe nojie Toka. OneiT Dpcrena.
MarnuTHOo€ TMOJ€ MOCTOSIHHBIX MAarHuTOB. MarHutHoe moje 3eMid. OJIEKTPOMAarHwur.
MarnuTtHOE 1oJie KaTymku ¢ TOKOM. IIpumeHeHue snekTpomMarHuToB. [[eficTBHE MarHMUTHOIO
I10J151 Ha POBOJHUK C TOKOM M JIBUXKYIYIOCS 3apS’KEHHYIO YaCTULY. DJIEKTPOIBUTATEb.

Hcroynuku cBeta. 3aKOH NPSIMOJIMHEWHOTO PacIpOCTPAHEHUE CBETA. 3AKOH OTPAKEHUS
ceera. Ilnockoe 3epkano. 3akoH mnpenomiieHus cBera. JIuH3bl. DOKyCHOE paccTosiHUE U
omnTHYecKas cuia JuH3bl. M300paxkeHue npeaMera B 3epkaiie U quH3e. Onmuueckue npudopbol.
I'ma3 kak ontuyeckas cucrema. O6o61menne no Teme «CBETOBbIC SIBICHUS.
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PDu3uKka ¥ PpU3nYecKHe MeTOAbI U3yYeHHUS NPHPOALI

HaGnronenne u  onucanue ¢u3uyeckux sABIeHUA. DU3MUYECKHH SKCIEPUMEHT.
MoenupoBaHue IBJICHUNH U 0OBEKTOB MTPUPO/IBI.

dusnueckue 3aKOHBI MU 3aKOHOMepHOCTH. (Dusvka M TexHuKa. HayyHelii MerTOn
no3HaHus. Poib pusuku B GopMUpOBaHNN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH.

MexaHnn4yeckue siBJI€HUSA

MarepuanbHas TOUKa Kak MOJAEb (pU3NUecKoro Tesa. OTHOCUTEIBHOCTh MEXaHUUECKOTO
nsrxeHus. Cucrema otcuera. Ilepememenne. Onpenenenne KOOpAWHATH ABMKYILIETOCS Tela.
Ilepememenue  npu  paBHOMEPHOM  IPSAMOJMHEWHOM  JIBWXKEHMM.  lIpsmoimHeliHoe
pPaBHOYCKOpPEHHOE  JBW)KeHHe. Yckopenuwe. I'paduk  ckopoctu. Ilepememienue mpu
PSIMOJIMHEITHOM paBHOYCKOPEHHOM JBMXKeHUH. O6001meHne no Teme «OCHOBBI KHHEMATHKI.



PaBHOMepHOE nBHKEHME 110 OKPYKHOCTH. IlepBbIii 3akoH HeroToHa u nHepnus. Bropoi
3akoH Hpiotona. Tperuii 3akon Heiotona. CBoOonHoe mazeHue Tell. 3aKOH BCEMHPHOTO
TAroTeHus. HeBecomocCTs.

Nmnynbe. 3akoH coxpaHeHUs ummynbca. PeaktuBHoe nBmwkenue. O0oOmenue no reme
«OCHOBBI TUHAMUKIY

Mexannueckue konebOanus. I[lepmox, dwacrora, amrmmrTyga kojeOanuii. Pe3onanc.
MexaHnnyeckue BOJHBI B OJHOPOJHBIX cpefax. [linHa BOJHBI. 3BYK KaK MEXaHWYECKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

DJIeKTPOMArHUTHBIE SIBJIEHUS

Cuna Amnepa u cuna Jlopenya. SIBneHWE >3JIEKTPOMArHUTHOM MHIAYKUMU. ONBITHI
®dapapes.

DOnexkTpoMarHuTHble —KojebaHus. Konebamenvuulii KOHmMyp.  Onekmpocenepamop.
Ilepemennwiii mox. Tpauncghopmamop. llepemada >IEKTPUUECKON DHEPTUU HA PACCTOSHUE.
DNeKTpOMarHUTHBIE BOJHBI M UX CBOUWCTBA. [Ipunyunst paouocesazu u menesudeHus. Bausnue
NEKMPOMASHUMHBIX USTYYEHUU HA HCUBbLE OP2AHUZMBI.

Cset — anekTpomaruutHas BoiHa. CkopocTh cBeta. Jlucnepeus cBeta. Mumepghepenyus
u ougpaxyus ceema.

KBaHTOBBIE SIBJIEHUSA

Crpoenue atomoB. [lnanerapHas monenp atoma. KBaHTOBBIN XapakTep MOTIIOMICHUS U
HCMyCKaHUs CBETa aToMaMu. JInHelJaTbie CEKTPHI.

Omertel Pesepdopra.

CocraB aromHoro suapa. IIpoTOH, HEUTpPOH M HJIEKTPOH. 3aKOH OWHINTEHHA O
MPOMOPLUOHAIIBHOCTH MacChl U SHEPruu. [eghexm macc u suepeus cesasu amomHulx sodep.
PamnoaktuBHocTh. Ilepmon monypacnanma. Anbsda-uznydenue. bema-uznyuenue. ['amma-
n3nydenue. fAnepuele peakuuu. Mcrounuku sHepruu ConHLA W 3Be31. SaepHas 3HEpreTuka.
Oxonocuueckue npobnremvr pabomvl amoMHwulX dnekmpocmanyui. Jlosumerpus. Brusauue
PAOUOAKMUBHBIX U3TYUEHUN HA HCUBLLE OP2AHUZMBL.

Crtpoenue u 3BoJonus Beesennoit

['eonenTprueckass W reauoleHTpUUYecKass cucreMbl wmupa. Dusnueckas mnpupona
HebecHbix Ten ComnneuHoit cucteMsl. [lpoucxoxnenue ConHeuHoil cuctembl. Duznueckas
npupoaa Connua u 3Be31. Ctpoenue Beenennoi. DBomtouns Beenennoit. ['unoresa bosibiioro
B3pbIBa.

IIpumepHbIe TeMbl JJA00PATOPHBIX U MPAKTUYECKUX PadoT
JlaGoparopHbie paboOTHl (HE3aBHUCHMO OT TEMaTHYEeCKOW NPUHAMIC)KHOCTH) OCNATCS
CJIETYIOINE THIIBI:

1. [IpoBenenne NpsAMbIX U3MEPEHUH PU3HUCSCKUX BETUYUH

2. Pacuer mno mnonydeHHBIM pe3yabTaTaM MPSIMBIX H3MEPEHUI
3aBHCHMOTO OT HUX IapameTpa (KOCBEHHBIC H3MEPCHHUS ).

3. HaGnronenue sBIEHWI M MOCTAaHOBKA OMBITOB (HA Ka4YeCTBEHHOM
ypOBHE) MO OOHapyXeHHIO ()aKTOPOB, BIHSIONIMX HA MPOTEKAHUE JaHHBIX
SIBJICHUM.

4, HccnenoBanue 3aBUCUMOCTH OJHON (PU3WYECKOW BETUYHHBI OT
JPYro# ¢ MpeaCcTaBlIeHUEM Pe3ylIbTaTOB B BUJE rpaduka win TaOIUIbL.

5. [IpoBepka 3alaHHBIX MPEANOJIOKEHUN (TPSAMBIE H3MEpPEHUs
(bu3MYECKUX BETMYHH U CPAaBHEHHE 3a/IAaHHBIX COOTHOIICHUI MEXI1y HUMH).

6. 3HaKOMCTBO C TEXHUUECKUMH YCTPOMCTBAMU u ux
KOHCTPYUPOBaHUE.

JIrobast pabGouasi mporpaMma JOJDKHA IpeIycCMaTpUBaTh BBHINOJIHEHUE JTa00OpaTOPHBIX
paboT BCceX yKa3aHHBIX TUMOB. BbIOOp TemMaTMkKM M uyucia pabOT KaXAOTO THIA 3aBHCUT OT
ocobenHocTei padoueil nporpammel 1 YMK.

IIpoBenenue NpsAMbIX U3MepeHul (PU3NIECKUX BeTHYHH



RBPBowoo~NoO W R

0.
1.
12.
13.

H3mepenune pazmMepoB Tel.

N3mepenue pasMepoB MalbIxX Tell.

N3mepenue maccel Tena.

N3mepenne oobema Tena.

N3mepenue cuisl.

W3mepenue BpeMeHu npolecca, nepuoja KojJeoanuu.
N3mepenue Temneparypsl.

N3mepenue naBneHus Bo3ayxa B OaJlJIOHE 110 MOPIIHEM.
N3mepenue cuibl TOKa U €ro peryjanpoBaHue.
N3mepenune HanpsokeHus.

N3mepenue yrioB najeHus v NpeaoMICHHUS.
N3mepenue poKycHOTO pacCTOSIHUSI TUH3BL.
W3mepenue pagnoakTUBHOTO (oHa.

Pacuer mo mosydeHHBIM pe3yJbTaTaM NPSAMbIX H3MEPEHUil 3aBHCHUMOIO OT HHMX
napamMerpa (KOCBeHHbIe U3MepeHUs)

1.
2.
3.
4.

N3mepenue mI0THOCTH BEIIECTBA TBEPIOTO Tea.

Omnpenenenne kKodPPUIMEHTA TPEHUS CKOTBKEHUS.

Ornpenenenne )KeCTKOCTH MPYKUHBI.

OrnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH HAa MOTPYKEHHOE B

KHUAKOCTD TCJIO.

5

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

OnpeneneHre MOMEHTA CHIIBI.

N3mepenune ckopocT paBHOMEPHOTO JABMKCHUSI.

H3Mepenne cpeaHeit CKOpOCTH IBHKEHUA.

N3mepenune ycKopeHHsi paBHOYCKOPEHHOTO JIBHYKCHHS.
Omnpenenenne padoOThl U MOIITHOCTH.

Omnpenenenre 4acTOThI KOJIeOaHUH Tpy3a HA IPY)KUHE U HUTH.
OnpeneneHre OTHOCUTENbHOM BIAKHOCTH.

Omnpenenenre KOJIUYECTBA TEMIIOTHI.

Onpenenenue yaeabHON TEII0EMKOCTH.

N3mepenue paboThl U MOIITHOCTH JCKTPUIYECKOTO TOKA.
N3mepenue conpoTUBICHUS.

OmnpeneneHre ONTUYSCKON CHITBI JIMH3BI.

HccnemoBanne 3aBHCHMOCTH — BBITAJIKMBAIOIIEH CHJIBI OT 00BEMa

HOFPY)I(GHHOP'I YJaCcTu OT IINIOTHOCTH XHIAKOCTH, €€ HE3aBUCHUMOCTH OT IINIOTHOCTH H

MaccChI TCJ1a.

18.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPCHUS OT XapaKTCpa IIOBECPXHOCTHU, €€

HE3aBUCHUMOCTH OT TIOIIATH.
Ha6aionenne siBJleHM M NOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHeE) I10
0o0HapYy:KeHUI0 (PAKTOPOB, BIUSIOIIUX HA MPOTEKAHME JAHHBIX SIBJIEHUI

1.

Ha6J'IIO,Z[eHI/Ie 3aBUCHUMOCTHU II€pUOaA KoJeOaHuH I'py3a Ha HUTHU OT AJIMHBI

1 HC3aBHUCHUMOCTH OT MAacCCHhI.

2.

HaGnronenue 3aBUCHMMOCTH TNepHOa KoJIeOaHUHM rpy3a Ha MpPYKHUHE OT

MacCChI 1 ) KCCTKOCTH.

3.
4.
BPEMEHU.

5
6.
7.
8

9.

Ha6J'IIO,Z[eHI/Ie 3aBUCHUMOCTH JaBJICHUS Ia3a OT o0beMa u TEMIICPATYPHI.
Ha6J'IIO,Z[eHI/Ie 3aBUCUMOCTHU  TCMIICPATYPhI OCTBIBAIOIIEH BOJBI OT

HccnegoBanue sBICHUS B3aMOICHCTBUS KaTyIIKHu ¢ TOKOM U MarHura.
HccnenoBanue sIBICHUS BHCKTpOMaFHHTHOﬁ HWHAYKIIUH.

HaGJ’IIO)ICHI/IC SABJICHUA OTPAaXXCHUA U IPCIIOMJICHUA CBCTA.

Ha6J'IIOI[eHI/Ie SABJICHUA OUCIICPCUH.

O6Hapy>KeHI/Ie 3aBUCUMOCTHU  CONPOTHUBJICHUA TIPOBOAHHKA OT €Tro

mapaMETpOB U BCILICCTBA.



10. UccnenoBanne 3aBUCHUMOCTH Beca Tejla B JKAJAKOCTA OT 0ObeMa
IOIPY’KEHHOM YaCTH.

11.  HccnenoBaHue 3aBUCHUMOCTH OJHOW (PU3MYECKOW BEIWYHMHBI OT APYrou ¢
MIPEJICTABICHUEM PE3YJIbTAaTOB B BUC I'paduka Wiu TaOIHIIbL.

12. HccnenoBaHue 3aBUCUMOCTH MACChl OT 00bEeMa.

13.  HccnemoBaHue 3aBUCHMOCTH IIYTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM

JBUKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.
14.  HccnenoBaHue 3aBUCUMOCTH CKOPOCTHM OT BPEMEHM U IyTH [puU
PaBHOYCKOPEHHOM JIBM)KCHUH.

15.  HccnenoBaHue 3aBUCHUMOCTH CUJIbI TPEHHUS OT CUJIbI 1aBJICHUS.

16.  HccnemoBaHue 3aBUCUMOCTH JIe(OPMALINN TPYKHHBI OT CHJIBL.

17.  HccnenoBaHue 3aBUCUMOCTH I€pUOJia KojeOaHUM TIpy3a Ha HHUTH OT
JUTUHBI.

18.  HccnemoBaHme 3aBUCHUMOCTH Tlepuoja KojeOaHWH Tpy3a Ha MPYKHUHE OT
KECTKOCTH U MACCHI.

19.  HccnemoBaHwe 3aBUCMMOCTH CHJIBI TOKa dYepe3 TMPOBOJHUK  OT
HaTIPSDKCHHSL.

20.  HccnemoBaHue 3aBHCHMOCTH CHJIBI TOKA Y€pe3 JIAMITOYKY OT HAIIPSKEHUSL.

21.  HccnemoBaHne 3aBHCUMOCTH YIJIa IPEJIOMIICHUS OT yIJIa TTafeHUs.

IIpoBepka 3aJaHHBIX NPEANOJI0KEeHU (MpsAMbIe U3MepeHus: (PU3NYeCKUX BeJTUYHH
U CPaBHEHMeE 3aJaHHBIX COOTHOLIEeHU Mexxay HuMu). IIpoBepka runores

1. [IpoBepka rUMOTE3Bl O JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KUJKOCTH B TPYOKE OT TEMIIEPATYpHI.

2. [IpoBepka TUMOTE3bl O HPSIMON MPOTOPLHOHATBHOCTH CKOPOCTH MpPH
PaBHOYCKOPEHHOM JABMKEHUU IPONHACHHOMY IYTH.

3. [IpoBepka TrUMOTE3bI: MPHU MOCIEIOBATEIHLHO BKIIOUEHHBIX JIAMIIOUYKH WU
MIPOBOJIHHUKA WJIU ABYX MPOBOJHUKOB HANIPSKEHUS CKIIAIbIBATh HEJb3s (MOJKHO).

4. [IpoBepka mpaBuiIa CiI0XKEHUS TOKOB Ha JBYX MapajlielbHO BKIIOUEHHBIX
PE3UCTOPOB.
3HAKOMCTBO € TEXHHYECKHMH YCTPOHCTBAMHU U UX KOHCTPYHMPOBaHue

5. KonctpynpoBanre HaKJIOHHOM TJIOCKOCTH € 3aJaHHbIM 3HaueHuem KIIJI.

6. KoHncrpynpoBanue apeomeTpa U UCIBITaHUE €r0 PabOTHI.

7. COopka »IIeKTpUYECKON LEeNu U M3MEpPEHHE CUJIbl TOKAa B €€ Pa3jIM4HbIX
y4acTKax.

8. COopka 371eKTpOMarHuTa 1 UCIbITaHUE €ro JeHCTBHS.

9. N3ydeHue aneKTpuyecKoro ABUraTelis MOCTOSTHHOTO TOKa (Ha MOJIEINN).

10.  KonctpyupoBaHHE 3IEKTPOABUTATEINS.

11.  KonctpyupoBaHHE MOJETH TEIECKOTIA.

12. KonctpyupoBaHHe MOJAEIH JIOJKH C 3aIaHHOU I'Py30M0IbEMHOCTHIO.

13. OreHKa CBOETo 3peHus U MoA00P OYKOB.

14.  KoHcTpyHnpoBaHHE NPOCTEHIIEro reHeparopa.
15.  H3yueHue cBOICTB N300paKeHN B JIMH3AX.



KAJTEHAAPHO - TEMATUYECKOE IINIAHUPOBAHMUWE

no ¢pusznke 7 Kjace

Ne Kou- Mara
o/ Tema, nzyyaemasi Ha ypoke BO Moan | ®axr IIpumeyanue
yac
®u3nka u puznyecKkne MeToAbl H3yYeHus: Npupoabl (4 yaca)
1 | ®usuka — Hayka o npupoje. Puznyeckue 1
TEJa U SIBIICHHSL.
2 | ®u3nveckue BEIMYUHBI H UX H3MEPCHUE. 1
MexayHapoaHas cUCTEMa €AVMHULL.
TOYHOCTB M NOTPEMIHOCTD U3MEPEHU.
3 | ®usuka U TEXHUKA
4 | JlJaboparopnas padota Nel «Omnpenenenne 1
IIEHBI JICTICHUSI U3MEPUTEIILHOTO TPUOOpa»
TensioBble siBJieHUsi( S YacoB)
5 | Ctpoenue BemecTBa. ATOMBI U MOJIEKYIIBI. 1
JlabopaTtopnast pabota No2 «M13mepeHue
pa3MepOB MaJIBIX TEI».
6 | TerutoBoe ABMXEHHE aTOMOB U MOJIEKYII. 1
Huddy3us B razax, )KHIKOCTIX U TBEPIBIX
Tenax. bBpoyHOBCKOE IBUKEHHE.
7 | BzaumopeiicTBue (IpUTSHKCHHUE U 1
OTTAJIKUBAHUE) MOJICKYJT
8 | ArperaTHble COCTOSIHUSI BEIIECTRA. 1
Pa3nuune B cTpoeHHU TBEPABIX Tell,
SKUJIKOCTEN U ra3oB.
9 | O6o6menue mo teme «IlepBoHavanbpHbIC 1
CBEJICHHSI O CTPOCHHH BEUIECTBA»
Mexanuueckue sisjienus (21 yac)
10 | MexaHU4ecKO€e IBUKEHUE. 1
OTHOCHUTETHHOCTH MEXaHUYECKOTO
JIBUKCHUSI.
11 | dusnyeckue BeIMUMHEI, HEOOXOIUMBIE IS 1
OTIMCAHUS JBM)KCHUS U B3aUMOCBSI3b MEKIY
HUMHU (TIyTh, IEPEMEIICHNE, CKOPOCTb,
YCKOpPEHUE, BPEMsI TBUKECHHSI)
12 | Pacyer myTu U BpEMEHH JIBUKECHHUSI. 1
13 | Unepuus 1
14 | B3aumoneiicTBue Ten 1
15 | Macca tena. Equnauisr macesl. M3mepenue 1
MaccChl TeJa Ha Becax.
16 | JIaBoparopHas pabota Ne3 «3mepenue 1
MaccChl TeJla Ha PHIYaKHBIX BECax).
17 | JJaboparopHas padota Ne4 «3mepenue 1
oOBnema Tenay.
18 | [InoTHOCTE BemiecTBa. Pacuer Maccel 1

00beMa Tejla IO €ro MIOTHOCTH.




19 | JIaboparopHuas pabota Ne5 «OnpenencHue 1
TJIOTHOCTH TBEPJIOTO TEJay.

20 | Pemenue 3agau 1

21 | Cuna. EqyHMITBI CHJIBI. 1

22 | Cua TSDKeCTH. 1

23 | Cuna ynpyroctu. 3akoH ['yka. 1

24 | Bec Tena CBs3b MEXKIY CHIION TSDKECTH U 1
Maccou Tena

25 | Nunamomerp. JlaboparopHas paboTa Ne6 1
«I"pagynpoBaHue NPYKUHBD).

26 | CrnoxeHne IByX CHJI, HAITPABJICHHBIX IO 1
OZHOU npsiMOM. PaBHOAEICTBYIOIIAS CUJIA.

27 | Cuna tpenus. Tpenue nokos. Tpenne 1
CKOJIBKEHUs. TpeHue B MPUPOJIe M TEXHUKE

28 | .JIaboparopHas pabota Ne7 «3mepenue 1
CWJIBI TPEHUS C IIOMOIIBI0 THHAMOMETPAY.

29 | O6oOmenue no teMe «B3anMoneiicTere 1
TEI.

30 | KoHTpompHas pabota «B3aumoaericTBre 1
TEI.

JlaBJieHre TBepabIX TeJl, JKUAKOCTel U razop2(

31 | JaBineHue  TBEPIOBIX T E quanie: 1
W3MEpEeHUs JaBJICHUS.

32 | CriocoOBI N3MEHEHHUS TaBIIEHUS 1

33 | /laBneHue )HUIKOCTEH U Ta30B 1

34 | 3akon Ilackans. [laBieHne )XHAKOCTH HA 1
JTHO U CTEHKH COCyJa.

35 | Pacuer maBieHUS KUAKOCTU HA THO U 1
CTEHKH cocyJia

36 | Coobmaromuecs cocy bl 1

37 | Bec Bo3ayxa. ATMochepHoe naBieHUE. 1

38 | U3mepenne atMochepHOTO JaBICHUS. 1
OnbiT Toppuyesiu.

39 | bapomerp-anepoua. AtmochepHoe 1
JTABJICHHUE HA PA3JIMYHBIX BHICOTAX.

40 | Manomertpsl. [TopirHeBOM KUAKOCTHBIH 1
HAcoC.

41 | 'mppaBIuyecKUe MEXaHU3MBI (IIpecc, 1
Hacoc)

42 | PacueT naBiieHHS TBEPABIX TEJ, )KUIKOCTEH 1
Y Ta30B.

43 | JlaBieHue XMAKOCTH U Ta3a Ha 1
MOTPYKEHHOE B HUX TeJ0. ApXUMeI0Ba
cua.

44 | TInaBaHue Tel U CYJOB 1

45 | JIaboparopHas pabota Ne8 «OnpeneneHue 1
BBITAIKMBAIOLLIEH CUIIBL, IEHCTBYIOIIEN HA
MOTPYKEHHOE B KUAKOCTH TEIIO»

46 | Bo3gyxomnaBaHue 1

47 | JIaboparopHas pabota Ne9 «BrrsicHeHne 1

YCJ'IOBI/Iﬁ IJ1aBaHus TCJIa B XKUAKOCTH)




48 | PacueT naBieHUs TBEPIBIX TEI, JKUIKOCTEH 1
Y Ta30B

49 | O6o6menue o teme «/laBienue TBepAbIX 1
TEJ, )KUAKOCTEH U ra30B»

50 | KonrponwHas padora «J/laBieHnue TBEpAbIX 1
TEJ, )KUAKOCTEH 1 ra30B»

Pabora u MmomHOCTh. JHeprusil3

51 | Mexanunueckasi pabota. MOIIHOCTb. 1

52 | IIpocteie mexanu3Mbl. Peraar. PaBHOBecue 1
cwi1 Ha peraare. LleHTp TspkecTu Tena.

53 | YcnoBust paBHOBECHSI TBEPJIOTO Tea, 1
MMEIOIIETO 3aKPETUICHHYIO OCh JIBHKCHHUSI.

54 | MowmenT cuibl. Jlaboparopnas padota NelO 1
«BpIsicHEHUE YCIIOBHS pAaBHOBECHS
peIyaray.

55 | Poryaru B TexHuKe, OBITY ¥ IPUPOJIE. 1
[ToABY>KHBIE M HETIOIBIKHBIC OJIOKH.

56 | PaBeHCTBO pabOT MPH HCIIOTH30BAHUH 1
MIPOCTBIX MEXaHU3MOB («30JI0TOE TIPABUIIO
MexaHukn»). Koagduiment nosnesnoro
el CTBUS MeXaHH3Ma.

57 | JJaboparopnas pabota Nel1 «Omnpenenenne 1
KII/ nmpu noabseMe Tesa 1o HaKJIOHHOM
TJIOCKOCTH

58 | O6o0uenue no teme «Padota u 1
MOIIIHOCTbY

59 | KontponbsHas pabora «Pabora u 1
MOIIIHOCTbY

60 | Dueprus. [loTeHMaIbHAS ¥ KHHETHYECKAS 1
SHEprusl.

61 | IIpeBpaiieHre 0 JHOTO BUa MEXaHHUECKOM 1
SHEPIrUU B APYrou

62 | 3aKOH COXpaHEHHS MOJIHON MEXaHUUECKOM 1
SHEPruu

63 | PacyeT MeXxaHMUYECKOM SHEPTUHU 1

O6o6marouiee nopropenue (8 u)

64 | O6006menue o reme «IlepBoHavyabHBIC 1
CBEICHHS O CTPOCHHH BEUIECTBA

65 | O600menue o reme «IlepBoHavyabHBIC 1
CBEJICHHS O CTPOCHHH BEUIECTBA»

66 | OGoOmenue mo reme «B3aumoaericTeue 1
TEI»

67 | O6oOmenue no reme «B3aumoaericTeue 1
TEI»

68 | OGoOmaroriee MOBTOPEHUE 1




KAJTEHAAPHO - TEMATUYECKOE IINIAHUPOBAHMUWE

no ¢pusuke 8 kiaacc

No Koi- Jara
/i Tewma, nuzydaemas Ha ypoke BO I Ipumeyanue
yac. [Tnan dakTt

1 | IloBTOpenue marepuana 7 kiacca

TenJioBble siBJIeHUs23

2 | TemmoBoe paBHOBecue. Temmeparypa. 1

3 | CBs3b TeMITepaTypbl CO CKOPOCTHIO 1
Xa0THYECKOTO JIBUKEHUS YacTHIl. BHyTpeHH s
SHEprusl.

4 | PabGoTa u Temonepenaya Kak CriocoObI 1
W3MCHCHHS BHYTPEHHEH SHEPTHH Tela.
TennonpoBogHOCTS.

5 | KonBekmus 1

6 | Uznyuenue. [Ipumeps! Temonepenadu B 1
TIPUPOJIC U TEXHUKE.

7 | KoanuectBo TennoTsl. EAMHUIIBEI KOTMYECTBA 1
TEIUIOTHI. Y IeNbHAS TETUIOEMKOCTb.

8 | Pacuer xoamuecTBa TEMIOTHI, HEOOXOIUMOTO 1
JUIS HarpEeBaHUsI TeJa UM BBIICIIIEMOTO UM
MIPH OXJIAXKICHUU.

9 | DHeprus TormBa. Y IeabHAs TEIIOTa 1
CropaHusi TOTUIMBA.

10 | 3akoH coxpaHeHHUs ¥ MPEBpAICHUS YHEPTUHU B 1
MEXaHUYECKUX U TEIJIOBBIX MPOIIeccaX.

11 | JlabopaTopHas padora Nel «CpaBHeHHe 1
KOJIMYeCTBA TeIUIOTHI NPH CMEIIMBAHUHU
BO/IbI Pa3HOii TEMIIEPATYPbI»

12 | TlnaBieHne u OTBEPACBAHUE KPUCTATUIMUCCKHIX 1
TeJ

13 | JIadopaTopHasi padora Ne2 «M3mepenne 1
y1eJbHOH TeNJI10éMKOCTH TBEPAOTO TeJIa»

14 | Y aenpHas TeIIOTa ILIABIIEHUS 1

15 | Mcnapenne u konaeHncanus. [loriomenue 1
SHEPrUU MPU UCTIAPEHUU KUJIKOCTH U
BBIJICJICHUE €€ MPU KOHJICHCAIINH Tapa.

16 | Kunenue. 3aBUCUMOCTb TeMIepaTypsl kuneHus | 1
OT JaBJICHUS. Y eJbHas TEIIoTa
napooOpa3oBaHus U KOHJICHCAITUH.

17 | Bnaxxnocth Bo3ayxa. JlaopaTtopuasi paéora 1
Ne3 «M3mepeHne BIAKHOCTH BO3AYXa».

18 | OGo0meHnue no reme «l3meHeHne arperaTHbIX 1
COCTOSIHMI BELIECTBA

19 | KonTpoJbHasi padora o teme «M3Menenue 1
arperaTHbIX COCTOSIHUI1 BellleCTBay

20 | PaboTa raza npu pacuupennu. KIT[ tennosoit 1
MaITUHBbI.

21 | IlpeoOpa3oBaHusi SHEPTUH B TEIJIOBBIX 1




MaliHax (mapoBasi TypOuHa, IBUraTelNb
BHYTPEHHETO CrOpaHUsl, PEaKTUBHBIN
JIBUTATEIh)

22 | Dkonornyeckre mpoOIeMbl HCIOIb30BAHUS 1
TETIOBBIX MAaIINH

23 | O6006menHme Mo Teme « TerIoBbIe BICHUSD) 1

24 | KonrpombHas pabdora o teme «TermnoBbie 1
SIBJICHUSD)

DJIEKTPOMAarHUTHBIE sIBJIEHUs133

25 | Dnekrpu3zaius GU3MIECKUX TEII. 1
B3anmMoelictBre 3apsyKeHHBIX TElL.

DIEKTPOCKOIL.

26 | /IBa pomaa dIEeKTpUUYECKUX 3apsI0B. JenmmocTth 1
AIIEKTPUYECKOTO 3apsizia.

27 | DaeMeHTapHBIH YICKTPUUCCKUI 3aps. 3aKOH 1
COXpaHEHHS AIIEKTPUUYECKOTO 3apsizia.

28 | IIpoBOTHUKH, TIOTYIPOBOJIHUKU W U30JIATOPHI 1
AIIEKTPUYECTBA

29 | DaekTpUYeCcKOe ToJIe KaKk 0COOBI BUT 1
Matepun. HanpsokeHHOCTB IeKTPUIECKOTO
TOJISI.

30 | JleiicTBHE 3JIEKTPUUYESCKOTO OIS Ha 1
anekTpuyeckue 3apsabl. Konaencarop.

DHeprust JIEKTPUIECKOTO TM0JIsI KOHJICHCATOPA.

31 | Dnexrpudeckuii Tok. UcTtouHnKH 1
AIIEKTPUYECKOTO TOKA.

32 | DnexTpuveckas 1erb U €€ COCTABHBIE YaCcTH 1

33 | HanpaBienue u 1eHCTBUS SJIEKTPHICCKOTO 1
Toka. Hocurenu anekTpudeckux 3apsaoB B
MeTaJuIax.

34 | Cuna Toka. Amnepmetp. 3mepeHue cuiibl 1
TOKa.

35 | JTaboparopnas padota Ned «Coopka 1
ANIEKTPUYECKON TETTH U H3MEPEHHUE CHITBI TOKA
B e€ pa3JIMyYHBIX y4aCTKaX»

36 | DaekTpuyeckoe HanpsukeHue. BoibTMeTp. 1
V3MepeHue HanpsoKeHUs..

37 | Jlaboparopnas pabota Ne5 «3mepenue 1
HaNPSHKCHUS Ha Pa3IMYHBIX YIacTKaX
AIICKTPUYCCKON TSTIH

38 | DnekTpuyeckoe COMpOTUBIIEHUE TTPOBOTHUKOB. 1
EquHu1be! conpoTuBaeHMs.

39 | 3aBUCUMOCTh CUJIBI TOKA OT HANPSKEHUSL. 1
3akoH OMa JyUIsl y9acTKa LEeMu.

40 | YnenbHoe conpoTuBieHune. Peoctatsl. 1

41 | PacueT cOnmpoTUBIIEHUS TPOBOIHUKA, CHUJIbI 1
TOKa U HAMPSHKCHHS

42 | JIaboparopHas pabota Ne6 «PerynupoBanue 1
CHJIBI TOKA PEOCTATOM»

43 | JIabopatopnas pabota No7 «3mepenue 1

COIIPOTUBJICHUS ITPOBOJHUKA ITPU ITOMOIIN




aMIiepMeTpa 1 BOJbTMETPay

44 | TlocnenoBarenpbHOE COCIMHEHNUE TPOBOJIHUKOB 1

45 | TlapannenbHO€ COETMHEHUE TPOBOJHUKOB 1

46 | PaboTa 31eKTpUUECKOTO TOJIS TI0 1
MEPEMEIIECHUIO ICKTPUICCKHX 3aPsIIOB.

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

47 | JIabopatopHas padora Ne8 «Paborta u 1
MOIITHOCTH JICKTPHUUECKOTO TOKA»

48 | HarpeBaHue MpOBOHUKOB AJIEKTPUICCKUM 1
ToKkoM. 3akoH Jlxoynsa-JleHma. Dnexkrpudyeckue
HarpeBaTeIbHBIC M OCBETUTEIIBHBIC PHOOPEI.

49 | KopoTkoe 3ambikanue. [Ipenoxpanurenm. 1

50 | O6o01IeHME MO TeMe «DIEKTPUICCKHE 1
SIBJICHUSD)

51 | KourpoJibHasi padoTa «JJIeKTpHYecKHe 1
SIBJICHUSD»

52 | MaruautHoe moJsie. UHAYKIHST MarHUTHOTO 1
noJis. MarautHoe nojie Toka. OneIT Jpcrena.

53 | DnekTpoMarauT. MarHUTHOE TIOJIE KaTYIIKH C 1
TOKOM. [IprMeHeHe 3JIeKTPOMArHuTOB.

54 | JIaboparopnas padota Ne9 «Coopka 1
AJIGKTPOMArHHUTA W MCITBITAHUE €T0 JCHCTBHD)

55 | MarauTHoe 1noJjie MOCTOSHHBIX MarHUTOB. 1
MarsuTtHO€ noJjie 3eMJIn.

56 | JleiicTBME MarHUTHOTO IOJIST HA TIPOBOTHUK C 1
TOKOM U JIBUXKYIIYIOCS 3apsSKCHHYIO YaCTHUILY.
DJIEKTPOABUTATETb.

57 | JlabopatopHuas padora Nel0 «/leticTBue 1
MarHUTHOTO TIOJIsI HA TIPOBOJHUK C TOKOM.

CgeTtoBble siBjieHHs 9

58 | UcTounuku cBera. 3aKOH MPSIMOJIUHEHHOTO 1
pacrpocTpaHeHHUE CBETA.

59 | 3akoH oTpakeHus cBera. [1ockoe 3epkaio. 1

60 | 3akoH mpenomiieHHsI cBeTa. JIMH3HI. 1

61 | dokycHOE pacCTOSTHUE U ONITUYECKAsl CHJIa 1
JIMH3BL

62 | 300pakeHne npeaMeTa B 3epKajie U JIMH3E. 1

63 | Ontuyeckue npubopsl. ['1a3 kak onTHyeckas 1
crcTeMa.

64 | JlabopaTopuasi padora Nell «Ilosryuenue 1
H300paKeHus MPU MOMOIIH JIMH3bD)

65 | O6o0m1enue no Teme «CBETOBBIC SIBICHUS 1

66 | KonTposbnasi padoTa «CBeTOBBIE SIBJIEHUS 1

O0o01maoiiee NOBTOPeHHES

67 | O6o6uenue no Teme «V3MeHeHe arperaTHbIX 1
COCTOSIHMI BELIECTBa»

68 | O6o01eHue Mo Teme « TernaoBbIe IBICHUD 1




KAJTEHAAPHO - TEMATUYECKOE IINIAHUPOBAHHUWE

no puszuke 9 kiaacc

No Koi- Jlata
- Tewma, nzydyaemasi Ha ypoke BO pUMEYaHNE
n/m [lman | ®dakr
yac
‘ Du3zuka u pusndecKkue MeTobl U3ydeHus Npupoabi(2 1)
1 | HaGmonenue u onucanue GpuU3NIECKUX 1 3.09
siBIIeHUN. OU3NUECKUN SKCIEPUMEHT.
MopenupoBaHue sIBICHUM U 0OBEKTOB
TIPUPOJIBI.
2 | ®usnyeckue 3aKOHbI U 3aKOHOMEPHOCTH. 1 4.09
®usuka u TexHuka. Hayunelii meton
no3Hanus. Ponb ¢pusuku B
(hOopMHPOBAHHUH €CTECCTBEHHOHAYIHOM
I'PaMOTHOCTH.
Mexannuyeckue siBJCHUS
3 | MatepuanbHas TOYKa Kak MOJICITh 1 5.09
¢duszmveckoro Tena. Cucrema orcuera.
4 | Tlepememenune. OnpenencHue 1 10. 09
KOOPJMHATHI ABIDKYILIETOCS Tea.
5 | Ilepememnienne nmpyu paBHOMEPHOM 1 11. 09
MPSIMOJIMHEITHOM JIBM)KEHUU.
6 | [IpsimosMHEHOE PaBHOYCKOPEHHOE 1 12. 09
newkenue. ['paduk ckopoctu.
Yckopenue.
7 | Ilepemerienre npu NPSIMOITMHEHHOM 1 17.09
PaBHOYCKOPEHHOM JBW)KEHUU.
8 | Ilepemerenue Tena mpu 1 18. 09
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HaYaJIbHOM CKOPOCTH
9 | JlabopaTopHas paGora Nel 1 19. 09
«HccesienoBanne paBHOYCKOPEHHOT O
JABHKeHHsI 0€3 HAYAJIbHOM CKOPOCTH).
10 | Pewmenue 3amauy. 1 24 09
11 | OTHOCHUTEIBHOCTD ABUKEHUS. 1 25. 09
12 | KonTpoasnas pa6ora Nel «OcHOBBI 1 26. 09
KHHEMaTUKI»
13 | MHeprmanbHbIle CHCTEMBI OTCYETA. 1 1.10
ITepBriit 3ak0H HproTOHA
14 | Bropoii 3akoH HproToHa 1 2.10
15 | Tperuii 3akon HeroToHa 1 3.10
16 | CBoGoaHOE TIaICHKE TEII. 1 8.10




17 | ABmwxenue tena, OpoOIIEHHOTO 1 9.10
BEPTUKAJIBHO BBepX. HeBecomocTh
18 | JlaGopaTopHasi padoTa 1 10. 10
Ne 2 <KM3mepeHuHe yCKOPeHUsI
cBO0OOJHOIO0 NMaJeHus>>
19 | 3akoH BCEMUPHOTO TATOTCHUS 1 15.10
20 | Yckopenue cBOOOHOTO MaJIeHUS Ha 1 16.10
3emiie U Ipyrux HEOECHBIX TeJax.
21 | Pemenue 3amaq 1 17.10
22 | Cuna ynpyroctu 1 22.10
23 | Cuna tpeHus 1 23.10
24 | TlpssMonMHEHHOE ¥ KPUBOJIMHEHHOE 1 24.10
JIBHKeHUE. [[BMKeHue Tela 1o
OKPY)KHOCTH C IIOCTOSTHHOH TI0 MOJTYJTIO
CKOPOCTEIO.
25 | Ummynbe. 3aKOH COXpaHEHUsT UMITYIIbCa 1 29. 10
26 | Pemenue 3agau 1 5.11
27 | PeaktuBHOe nBmxeHue. PakeTsl. 1 6.11
28 | Pabora cusl 1 7.11
29 | [loreHmanpHas U KHHETHUYECKAS 1 12. 11
SHEPTHs
30 | BriBojI 3aKOHA COXpAHEHUS 1 13. 11
MEXaHUYECKOHW SHEPTHH.
31 | Peutenue 3amau. 1 14.11
32 | KonTpoJabHasi padoTa Ne2 «OcHOBBI 1 19.11
AUHAMHKIY.
Mexanuyeckue KoJie0aHUs U BOJIHBI. 3BYK.
33 | Mexanuueckue konebanusa. CeobooHvle 1 20.11
Konebanus. Bvinyscoennvle konebanus.
Konebamenvnvie cucmemuvl. Masmuux.
34 | Ilepuon, yactoTa, aMILTUTYAA 1 21.11.
KoJieOaHuH.
35 | JlabopaTtopHasi padoTa Ne3 1 ]26.11
«HcceaenoBanne 3aBHCUMOCTH
NMepuoJa M YacToThbl CBOOOTHBIX
KO0JIeOaHMi MATEeMATHYeCKOI 0
MAasSITHMKA OT €ro JNIMHbD»
36 | 3aryxatouiue KojaeOaHus. 1 127.11
BoinykaeHnbie KoneOaHus
37 | Pezonanc 1 28.11
38 | PacnpocTpanenue kosebanuii B cpene. 1 ]312

BouHEL




39 | muna BosHbL. CKOPOCTH 1 412
pacipoCTpaHeHHUs BOJIH.

40 | Pemenue 3amau. 1 5.12
Wcrounnku 3Byka. 3ByKOBBIE 1 10.12
KOJICOaHHUSI.

40 | Beicora, [TeMOp]| ¥ TPOMKOCTB 3ByKa 1 11.12

41 | PacupocTpaHeHue 3ByKa. 3ByKOBbIE 1 12.12
BOJIHBL. OTpaxkeHue 3ByKa. 3BYKOBOM
pe30HaHC.

43 | Pemenue 3amau. 1 17.12

44 | KontpoJabHas padora Ne3 1 18.12
«MexaHnuyecKkune K0Je0aHUS U BOJIHBI.
3ByK»

JJeKTPpOMaruuTHoe mnoJie (20 yacoB)

45 | MaruautHoe noze . Cuna AMriepa u cuia 1 19.12
Jlopenua
Hanpasnenue Toka 1 HampaBiieHHe 1 |24.12
JIUHUH €r0 MarHUTHOTO TOJIS

46 | OOHapy)KeHUEe MarHUTHOTO TIOJIS 110 €T0 1 |25.12
JIEMCTBUIO HA AJIEKTPUUECKUH TOK.

[IpaBuiio J1€BOi pyKH.

47 | Uaaykoust MarHUTHOTO TIOJIS. 1 26.12
MarsHuTHbIN NOTOK

48 | Penrenne 3amay. 1 14.01

49 | SIBneHue ANEKTPOMArHUTHON UHIYKITMH 1 15.01
MTOTOK

50 | JIa6opaTtopHasi padora Ne4 «U3yuenue 1 16.01
SIBJIEHHUSI DJIEKTPOMATHUTHOI
HHIYKIHI

51 | HampaBneHne MHIYKITMOHHOTO TOKA. 1 21.01
IIpaBuno Jlenna.

52 | SIBneHue caMOMHAYKIHUU. 1 22.01

53 | Ilomyyenue u nepenavya nepeMeHHOr0 1 23.01
ANIEKTpUYECKOro ToKa. TpaHc-
dhopmatop

54 | DnexTpoMarHuTHOE IoJIe. 1 ]28.01
DNEeKTPOMAarHUTHBIE BOJHBI

55 | KonebatenbHblit kKoHTYD. [Tosryuenue 1 ]29.01
AIIEKTPOMArHUTHBIX KOJICOaHHI

56 | IIpuHUIUIIBI paAHOCBS3U U TEICBUICHUS. 1 30.01

57 | DnexTpoMarHuTHAas NPUpPOJa CBETA. 1 14.02

58 | IIpenominenue cBeta. PU3MUECKUI 1 15.02
CMBICTT TIOKa3aTellsl MPEeTOMIICHUSI.

59 | Mucnepcus .IlBeta Temn. 1 6.02




60 | Tumbl ONTHYECKUX CIEKTPOB. 1 11.02
61 | JTaGopaTopHas padora Ne 1 12.02
5 <Habnroienue CIUIOIIHOTO U
JMHEHYATBIX CIIEKTPOB UCITYCKAHUS >>
62 | IlornormieHne U UCITyCKaHNUE CBETA 1 13.02
aTOMaMH.
[IpoucxoxaeHne TMHENYaThIX CIIEKTPOB.
63 | KonTposbHas paboTa Ned 1 18.02
«DIIEKTPOMATrHUTHBIC SIBIICHUS)
Crpoenne aTomMa M aTOMHOTO0 s11pa (20 yacoB)
64 | PagnoakTuBHOCTE. Moie/I aTOMOB 1 19. 02
65 | PagroakTuBHBIC IPEBPAILICHHUS] ATOMHBIX 1 120.02
saaep.
66 | DkcriepuMeHTATEHBIE METOIbI 1 ]25.02
WCCIICIOBAHMS YaCTHII.
67 | JlabopaTopHas padora Ne 1 |26.02
6 <HM3mepeHne ecTeCTBEHHOTO
paauanmoHHOro (oHa TO3UMETPOM >
68 | OTkppITHE IPOTOHA M HEHTPOHA. 1 127.02
69 | CocTaB aTOMHOTO siyipa. SaepHbIe CHITHL. 1 3.03
70 | Dueprus cBs3u. Jledekt macce. 1 4. 03
71 | Henenwue saep ypana. llernnast peakiiusi. 1 5.03
72 | JlabopaTopHas pa- 1 10. 03
6ota Ne 7 KW3yuenue neneHus sapa
aToMma ypaHa no ¢otorpaduu TpekoB>>
73 | SAnepnsriit peaktop. [IpeoOpa3zoBanue 1 11.03
BHYTPEHHEH SHEPTUHM aTOMHBIX SIJIEp B
AIIEKTPUYECKYIO SHEPTHIO. ATOMHasI
SHEpreThKa
74 | buosornyeckoe JeHCTBHE paualiiy. 1 12.03
3aKoH paJMOaKTHBHOTO pacmnaa
75 | TepmosinepHas peakius 1 17.03
76 | Pemenue 3amauy. 1 18.03
77 | KontpoabHasi pa6ora NeS 1 19. 03
«KBaHTOBBIE SIBJIEHUSI».
78 | JlabopatopHas padora Ne 8<<Ouenka 1 |31.03
nepro/ia moaypacmnajga HaXoAAIuXcs B
BO3JIyXe MPOAYKTOB pacraja raza
pagoHa>>.
79 | JlabopatopHnas padora Ne 9 «<H3yuenue 1 1.04
TPEKOB 3aPSKEHHBIX YaCTHUI TIO TOTOBBIM
¢doTo-
rpapusim>




80 | Pemenue 3agay. [ToqroroBka K #TOroBoOit 1 2.04
KOHTPOJILHOH paboTe.

81 | UroroBast KOHTpoJIbHAs paboTa Mo 7.04
¢buzuke
Ctpoenue Beesiennoii (7 yacon)
82 | CocraB, cTpoeHHUE U TIPOUCXOKICHHE 1 |8.04
COJIHEYHOU CUCTEMBI
83 | bonpmme mianeTsl COTHEYHON CHCTEMBI 1 9.04
84 | Masle tenna COJTHEYHOM CHCTEMBI 1 14. 04
85 | CtpoeHue, U3TydeHUE U IBOJIOHUS 1 15. 04
CoJHIa 1 3B€3]]
86 | Ctpoenue u 3BoroIMs BeeneHHOM 1 16. 04
87 | lloBTOpeHwme 1 21. 04
88 | 3axmrounTenbHOE 3aHATHE 10 TEME 1 22.04

«Ctpoenue BeeneHHOI

O0o01mawnee NOBTOPEHHE

89 | O6006menue mo TeMe «MexaHuYecKue 1 23. 04
SIBIICHUSD)

90 | O6006menue Mo TeMe «MexaHuIeCKue 1 28. 04
SIBIICHUS

91 | O6o0menue mo TeMe «TenaoBbIe 1 29. 04
SIBIICHUS

92 | O600menue mo TeMe «TenaoBbIe 1 30. 04
SIBIICHUS

93 | O6oOIIEHN E TTO TEME 1 6.05
«DJIEKTPOMArHUTHBIC SIBIICHUS

94 | O6oOIIEHHE TTO TEME 1 7.05
«DJIEKTPOMArHUTHBIC SIBIICHUS

95 | O6o06meHue mo TeMe «KBaHTOBEIE 1 12. 05
SIBJICHHSI

96 | O6o06menue mo TeMe «KBaHTOBEIE 1 13. 05
SIBJICHHSI

97 | O6ob6maroIIee MOBTOPEHUE 1 14. 05

98 | O6ob6maroIIee MOBTOPEHUE 1 19.05

99 | O6ob6maromIee MOBTOPEHUE 1 20.05

100 | OGobmaroriee MOBTOpEHUE 1 21.05




