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PaGoyas nporpamMma mno ¢pusvkKe Ha YpOBHE OCHOBHOTO 06IIEro 06-
pa30BaHUs COCTaBJIeHAa HAa OCHOBE MOJIOXKEHUUW U TpebGOBaHUU K pe-
3yJibTaTaM OCBOEHHsI Ha 6a30BOM ypOBHE OCHOBHOU 06pa30BaTeibHOMU
nporpaMMmbl, NpeAcTaBJeHHbIX B PesilepaibHOM roCyJapCTBEHHOM 06-
pa3oBaTeJIbHOM CTaH/JApTe OCHOBHOro o6uiero o6pasoBanus (Proc
000), a Takxe c yuétom PesepasbHON paboyel mMporpaMMbl BOCIH-
TaHusd U KoHlenuuu npenosaBaHus yue6Horo npeaMeta «Pusuka» B
o6pa3oBaTeJIbHbIX OpraHu3anuax Poccuiickot Pesepanuu, peanusy-
IOIIMX OCHOBHBIE 00611[e06pa30BaTe/IbHbIE MPOTrPaMMbl

NOACHUTENBbHAA 3ANMUCKA

Copepxxa"ue [IporpaMmbl HampaBJeHO Ha (OPMHUPOBAHHUE ecTe-
CTBEHHO-HAy4YHOHW TIpPaMOTHOCTH Yy4YallUXCAd M OpPraHU3alMI0 H3Y-
yeHUs PU3MKKU Ha JeATeJbHOCTHOM ocHOBe B Hel y4uThIBalOTCA
BO3MOXXKHOCTHU MNpeaMeTa B peanausanuun Tpeb6oBanuit ®roc 000
K IUIAHUPYeMbIM JIMYHOCTHBIM WM MeTalpe/MeTHbIM pe3yJbTaTaM
00y4YeHHs], a TAKXKe MeXIpeJMeTHble CBS3U €eCTeCTBEHHO-HAyYHBIX
y4eOHBIX [Ipe/IMEeTOB Ha YPOBHE OCHOBHOI'0 06111er0 06pa3oBaHUs

B nporpamMe onpefensiloTCs OCHOBHbIE LieJd U3y4yeHHUs (PUIHUKU
Ha YpOBHE OCHOBHOTO 06l1ero o6pa3oBaHUs, NIJIaHUPYyeMble pe3yJib-
TaTbl OCBOEHMUS Kypca OGU3HWKH: JIMYHOCTHBIE, MeTalnpeaMeTHBIE,
npeaMeTHbIe (Ha 6a30BOM yPOBHE)

[IporpaMma ycTaHaBJMBaeT paclnpejesieHle y4eGHOro MaTepuasa
1o rojamM obydeHus (1o KJjaccam), npejJaraeT NpUMepHY0 N0cae0-
BaTeJIbHOCTb U3yYeHUs TeM, OCHOBAaHHYIO Ha JIOTHUKe Pa3BUTHUS Ipej-
METHOT'0 COJZlep>KaHHUs U y4éTe BO3PACTHBIX 0COOEHHOCTEHN y4alluxcs,
a TakKe NMPUMEPHOE TeMaTHYeCKoe IJIAHWPOBaHHE C YKa3aHUEM KO-
JINYECTBA 4YaCOB HA U3y4YEeHHUE KAXKJ0WU TeMbl U IPUMEPHOU XapaKTepHu-
CTUKON y4yeOHOM [AesTeJbHOCTU Yy4yalUXcsd, peaju3yeMo NHpU U3Y-
YEeHUH 3TUX TEM

[IporpaMMa MOXeT ObITh HMCIOJIb30BAaHA YYHUTEJNSIMHU KaK OCHOBA
JIJIsl COCTaBJIEeHUsI CBOMX paboyux mporpamMMm [lpu pa3pab6oTke pa6o-
4Yyell NporpaMMbl B TEMaTHYE€CKOM IIJIAHUPOBAHHUH [IOJDKHBI OBITh
y4TeHbl BO3MOXXHOCTH HCIIOJIb30BAaHHS 3JIEKTPOHHBIX (LHUPPOBBIX)
06pa30BaTeJIbHBIX PECYPCOB, SIBJAIIIUXCA y4eOHO-METOAUYECKHU-
MU MaTepuajaMu (MyJbTHMeJUHHble NPOrpaMMbl, 3JEKTPOHHBIE
y4eOHHUKH M 33Ja4HUKH, 3J€KTPOHHble GUOGJHOTEKU, BUPTYaJbHbIE
J1abopaTOpUH, UTPOBBIE NMPOTrpPaMMBbl, KOJJIEKUMH IUPPOBBIX 06pa-
30BaTeJIbHBIX PECYpCOB), peaJU3yIUX AULAKTHUYECKHE BO3MOX-
Hoctu HUKT, cojepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATEJb-
CTBY 06 06pa3oBaHUU

Pab6ouast mporpaMMa He CKOBBIBAET TBOPYECKYI0 MHUIIMATUBY YUH-
TeJIed U NMPeJOCTaBJIsIeT BO3MOXKHOCTHU JJIsi peaju3alui pasIMdHbIX
MEeTOANYECKUX MOJXO0/0B K MpenoJaBaHuio GU3UKH MPU YCIOBUU CO-
XpaHeHUs 06513aTeIbHOM YacTH coZlepKaHUS Kypca
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OBLLUAA XAPAKTEPUCTMKA YHEBHOIO NPEAMETA «OU3UKA~

Kypc ¢pusuku — cucteMoo6pas3yoiiuil JIJisd eCTeCTBEHHO-HAayYHbIX
y4eOHBIX [IpeIMETOB, I0CKOJIbKY PU3HNUeCKHe 3aKOHBI JIeXKaT B OCHO-
Be MPOLIEeCCOB U SIBJI€HUH, U3yUyaeMbIX XMMHUeH, O6UO0JIOTHEN, aCTPOHO-
Muel u pusnueckout reorpadueit dusuka — 3TO NpegMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOH BKJIa/| B €CTECTBEHHO-HAY4YHYIO KapTHHY
MHpa, HO Y NpeJlocTaB/sAeT HauboJiee siCHble 06pa3lbl NPUMeHEeHUs
Hay4HOr'o MeTo/ia O3HaHUsA, T e CHocoba MoJaydeHHUs JOCTOBEPHBIX
3HaHUU 0 Mupe HakoHel, puU3nUKa — 3TO NpeMeT, KOTOPBIA HaApAAY
C JpYrMMU €CTECTBEHHO-HAay4YHbIMU MpeJMeTaMH [JOJDKEH [JaTbh
IIKOJIbHUKaM Ipe/icTaBJeHHe 06 YBJIEKATeJbHOCTH HAYYHOrO HCCe-
JIOBAHUS U PaZlOCTH CAMOCTOATEJNbHOI'O OTKPBITUS HOBOI'O 3HAHUA

OfHa M3 rJaBHBIX 33Ja4 GU3NYECKOro o6pa3oBaHUA B CTPYKType
06111ero 06pa3oBaHUsl COCTOUT B GOPMHUPOBAHUHU eCTECTBEHHO-HAy4-
HOM rpaMOTHOCTHU U MHTEpeca K HayKe y OCHOBHOW MaccChl 06Gy4aro-
IIMXCS, KOTOpble B JaJibHeWIIeM OyAyT 3aHATHl B CaMbIX Pa3HO-
06pa3HbIxX cdhepax gesATeqbHOCTH Ho He MeHee Ba)kHOU 3ajavell sB-
JisileTcsl BbIsIBJIEHHEe W IOJrOTOBKA TaJaHTJ/IMBBIX MOJIOJBIX JIIOJeH
A MpoJoJDKeHUsT o6pa3oBaHUSA M JajbHeduled npodeccrnoHa b-
HOU J1eITeJIbHOCTU B 06JIaCTH €CTeCTBEHHO-HAYYHBIX MCCJIeJ0BaHUU
M CO3/JaHUHM HOBBIX TeXHOJIOTMH CorJlacHO NMPUHATOMY B MeX/JyHa-
polHOM cooGliecTBe ompefesneHuto, «EcTecTBeHHO-Hay4dHasi rpa-
MOTHOCTb — 3TO CHOCOOGHOCTb 4YesJ0BeKa 3aHUMaTh aKTHUBHYIO Tpax-
JAHCKYI0 MO3UIMI0 MO O6GIEeCTBEHHO 3HAYMMbIM BONpPOCAM, CBfI3aH-
HbIM C eCTEeCTBEHHbIMHU HayKaMH, U ero roTOBHOCTb HHTEpPecoBaThCs
€CTeCTBEHHO-HAayYHbIMH HJesaMH HayyHo TIpaMOTHBIH 4eJIOBEK
CTPEMHTCS Y4acTBOBAaTb B apryMEHTHUPOBAaHHOM OOCYXKJAEHUU NpPO-
6J1eM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM W TEXHOJIOTHSM, YTO
TpeGyeT OT HEro CJeAyIINX KOMIETEHTHOCTEH:

—HAy4YHO OOBSCHATH SIBJIEHUS,
—OIIeHMBATh U NIOHUMATb 0COGEHHOCTH HAy4YHOI'0 UCCJIeJOBAHMUS,
—MWHTEePNpPEeTUPOBATh JAaHHbIE W HCIOJIb30BaTh Hay4HbIE Jl0Ka3a-

TeJIbCTBA JJI51 I0JIyYeHUs BBIBOJIOB »

H3ydyeHue $U3UKU CIOCOOHO BHECTU pellalolliuil BkaaJ B GopMU-
pOBaHUE eCTECTBEHHO-HAYYHOW IPaMOTHOCTH 00y4YaroLNXCsl

LUE/M U3YYEHMA YYEBHOIO NPEAMETA «OU3UKA~

Llenn usydyeHusi GpU3NKK Ha ypOBHE OCHOBHOTO 06Iero o6pasoBa-
HUs omnpeJiesieHbl B KoHnennuu npenojaBaHusi yueGHOTO MpeaMeTa
«Pusuka» B o6pa3oBaTesbHBIX opraHu3anusax Poccuiickoit Penepa-
IIMY, peasIM3yLIUX OCHOBHbIE 00I1e06pa3oBaTe/ibHbIe NMPOTPAMMEI,
yTBepXXAEHHOU peweHneM Kosisierun MuHHCTEpCTBa NPOCBELEHHUS
Poccuiickont @egeparuu, npoTokosi ot 3 aekabpsa 2019 r Ne I[IK-4BH
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Llenu nsydyeHus GU3UKU:

—npuobpeTeHue HWHTepeca W CTPEMJIEHUS OOy4YalolUXCsd K Hayd-
HOMY U3y4YEeHHWI0 MNPUPOJbI, Pa3BUTHE HX HWHTEJJIEKTYaJbHbIX
U TBOPYECKUX CIIOCOOHOCTEH;

—pa3BUTHE NPEeACTABJIEHUN 0 HAYYHOM MeTO/ie NO3HaHUsA U GOpMHU-
pPOBaHHE UCCAE0BATENbCKOTO OTHOLIEHUSI K OKPYKAlOUUM siBJIe-
HUSM;

—dopMupoBaHHe HAy4YHOrO MHUPOBO33pEHUs KakK pe3ysbTaTa H3Y-
YeHUsI OCHOB CTPOEHHS MaTepuu U (PyH/[aMeHTaJbHbIX 3aKOHOB
dusukuy;

—dopMupoBaHUe NpeACTaBJIEHUH O poJard OU3UKH [Jis pa3BUTHUSA
JPYTUX eCTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

—pa3BuUTHe NpeACTaBJeHHUN 0 BO3MOXKHBIX chepax OyAylied mpo-
deccroHaIbHOU J1eATEJNIbHOCTH, CBSI3aHHOW ¢ GU3UKOM, MoAro-
TOBKA K Jla/IbHelIlIeMy 06y4YeHHIO B 3TOM HallpaBJIeHUHU
JlocTmxeHre 3TUX IeJiell Ha YpOBHE OCHOBHOTO 00611[ero o6pasoBa-

HUSI 00ecledyrBaeTcs pelleHHeM CJAeAYIIIUX 3ajJad:

—rnpuobpeTeHUe 3HAHUH O IUCKPETHOM CTPOEHUH BEIECTBA, O Me-
XaHU4YECKHUX, TEIJIOBBIX, 3JIEKTPUYECKUX, MATHUTHBIX U KBAHTO-
BBIX SIBJIEHUSX;

—IpUobpeTeHUe yMeHUW ONUChIBATb U OOBSICHATb (PU3HUYeCcKHe SB-
JIEHUS C UCII0JIb30BAaHHWEM MOJyYEeHHBIX 3HAaHUU;

—O0CBOEHHE METO/I0B pelleHUs] NPOCTEeHIIUX PAcyETHBIX 3334 C UcC-
MoJIb30BaHWEM (QU3UYECKUX MOJiesield, TBOPYECKUX U MPAKTHU-
KO-OpPUEHTHUPOBAHHBIX 33/1aY;

—pa3BUTHE YMEHUH HaOGJII0[ATh NPUPOJAHbBIE SIBJEHUS U BBINOJHATh
OIBITHI, JTAGOpPATOPHBIe PabOThl U 3KCIEpPUMEHTAJIbHbIE UCCIE/0-
BaHMUS C UCNIOJIb30BAaHUEM U3MEPUTEJbHBIX TPUOGOPOB;

—OCBOeHHE MPUEMOB pPaboThl ¢ UHPopMaruerd GU3NIECKOTO COozep-
’KaHUS, BKJIOYass UHQPOPMALMI0 O COBPEMEHHBIX [[OCTHXKEHHSIX
¢$u3KKY; aHAIM3 U KPUTUYECKOE OlleHUBaHHe NHPOpMaLUH;

—3HaKOMCTBO €0 cdepamMu mNpodecCUOHANbHOU [JedTeJbHOCTH, CBS-
3aHHBIMHU C QU3UKOU, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHO-
BaHHBIMHU Ha JOCTHXKEHUSIX GU3UIECKOU HAayKHU

MECTO YYEBHOIO MPEAMETA «OU3NKA» B YHEBHOM [JIAHE

B cootBeTcTBUU ¢ ®T'OC OO0 Pusuka siBJsieTcA 00sI3aTeSbHBIM
npeIMeTOM Ha ypOBHE OCHOBHOTO o06liero ob6pasoBaHus JlaHHas
nmporpaMMa InpejaycMaTpuBaeT u3ydeHHe PU3UKHU Ha 6a30BOM ypOB-
He B 00béMe 238 4 3a Tpu roza oOydeHHs MO 2 4 B HeJea0 B 7
1 8 kJsaccax U o 3 4 B HeJeso B 9 kimacce B TemaTuyeckom mJa-
HUPOBAHUM [/l 7 U 8 KJIaCCOB IpeJnoJiaraeTcs pe3epB BpeMeHH,
KOTOpPbI yYUTEJb MOXET HCIO0JIb30BaTh IO CBOEMY YCMOTPEHHUIO,
a B 9 KJ1acce — NOBTOPUTEIbHO-060061IAI0IUH MOAYJIb
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COAEPXAHUE YYEBHOIO NPEAMETA «®U3NKA»

7 Knacc

Pa3gen 1. dusuka U eé poJib B IO3HAHUU OKPYKAWILEro Myupa

®dusuka — Hayka o npupojie fBsienusi npupoabl (MC') dusuue-
CKMe sIBJIeHUs: MeXaHW4YeCKHe, TeIlJIOBble, 3JeKTpHUYecKHhe, Mar-
HUTHBbIE, CBETOBbIE, 3ByKOBbIE

dusuueckue BesUYUHbl H3MepeHue ¢usndeckux BeanduH OPu-
3udeckre mnpubopel IlorpemHocTh u3MepeHUM Mex/yHapoJHas
cUCTeMa eIMHUIL

Kak ¢usuka u Jpyrue ecTecTBeHHble HAayKH M3y4alOT NPUPOAY
EcTecTBeHHO-Hay4YHbI MeTOJ, MO3HAHHUA: HabJOJeHUe, TOCTaHOBKA
Hay4HOI'0 BOIIPOCA, BBbIJABU)XKEHHE THUIOTe3, 3KCIIEPUMEHT MO0 Ipo-
BEpKe rumnores, o6bsCHeHHe HabJoJaeMoro spjgeHus OnucaHue
duU3MYeCcKUX SIBJIEHUN C IOMOLIbIO MoJieiel

Jemoncmpayuu

1 MexaHU4YeCKHe, TENJOBbIE, 3JIEKTPUYECKUE, MarHUTHbIE, CBe-

TOBBIE ABJIEHUS
2 dusnyeckre NpubOPHI U Mpolneaypa NPsSMbIX U3MEPEHUH aHa-
JIOTOBBIM U IIM$POBBIM TPHUHOPOM

Jdabopamopnvie pabomul u onvimbl>

1 OnpefesieHUe LeHbl JejleHUs MLIKaJbl WU3MEPUTEJbHOrO MpH-
60pa
H3MepeHure paccTOAHUN
H3MepeHure 06 bE€Ma KUAKOCTU U TBEPAOTO TeJa
OmnpefiesieHrEe pa3MePOB MaJbIX TeJ
H3MmepeHue TeMmIepaTypbl NPU NOMOIIM KHUAKOCTHOTO TepMO-
MeTpa U JaTyuKa TeMIlepaTyphl
6 IlpoBeseHMe HccaeOBaHUSA MO NPOBepKe TMIIOTe3bl: AaJbHOCTh

moJsiéTa IapHUKa, MYyLU[eHHOTO0 FOPU30HTAJbHO, TeM 06OJbIIE, YEM

60JIbIIIe BBICOTA MTyCKa

[S2 B OV ]

Pasgesn 2. [lepBoHavya/ibHble CBeJEeHUs O CTPOEHHUM BellecTBa
CTpoeHue BellecTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mepbl OMNbITHI,
J0Ka3bIBalOUUe JUCKPETHOE CTPOEHHE BelllecTBa

1 MC — »3yieMeHTBI COJiep>KaHMs, BKJIHOYalllde MeXIpeJMeTHble CBf3H,
KOTOpbIe NoJpo6Hee pacKpbIThl B TEMaTU4YeCKOM IJIaHUPOBaHUU

2 3pechb U fAajlee MIPUBOAUTCS pacCIIMpeHHbIN MepedyeHb J1ab0paTOPHBIX pa-
60T M ONBITOB, U3 KOTOPOTO YYUTEJb JieJlaeT BbI6Op M0 CBOEMY YCMOTpe-
HUIO U C YY4ETOM CIMCKAa 3KCIEepHUMEeHTAJbHbIX 3aJlaHUH, NpejJaraeMbIxX
B paMkax OI'D no ¢usuke
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JBuxkeHHe dacTul, BellecTBa CBA3b CKOPOCTH JBHXKEHMS 4YaCTHIL
c TeMmnepatypoil BbpoyHoBckoe aBmxkeHue, Audoysus Bsanmopei-
CTBHE YaCTHI, BellleCTBa: NPUTSXKEHUEe U OTTaJKUBaHUe
ArperaTHble COCTOSIHUSI BelleCcTBa: CTPOEHME Tra3oB, XUAKOCTEHU
M TBEépAbIX (KpUCTA//IMYECKUX) Tesq B3anMocCBA3b MeXAy CBOU-
CTBaMM BelleCTB B pa3HbIX arperaTHbIX COCTOSAHHUAX U HUX aTOM-
HO-MOJIEKYJISIPHBIM cTpoeHHeM Oco6eHHOCTH arperaTHbIX COCTOSI-
HUU BOJIbI
Hdemoncmpayuu
1 HabnaroneHue 6pOyHOBCKOIO ABUKEHHUS
2 Habawaenue nuddysuu
3 HabusrofeHue sABJIEHUH, OOBSCHSAIOILIMXCA NPUTSDKEHUEM WU
OTTa/IKUBAaHHEM 4YaCTHUI] BellleCTBa
Jlabopamopnusie pabomst u onvimol
1 Onenka guaMeTpa aToMa MeTOJOM pAAOB (C HUCNOJb30BaHUEM
doTorpaduii)
2 OnbIThI MO HAOJIOAEHHUIO TENJOBOI0 PAcCIIMpPeHUs ra3oB
3 OmnbIThl MO OGHAPYKEHHUIO JENCTBUS CUJI MOJIEKYJSPHOrO MpPH-
TSKEHUSA

Pa3gen 3. IBUKeHHE U B3aMMOJENCTBHE TeJl

MexaHu4yeckoe JBM>KeHHe PaBHOMepHOe M HepaBHOMepHOe J[BU-
keHne CkopocTb CpeZHAA CKOPOCTb NPU HEpaBHOMEPHOM JBHXe-
HUU PacyéT nyTu 1 BpeMeHHU [ BUKeHUs

flBneHue unHepuuM 3aKOH HHepLUHU BsanMmojelcTBUe Tesa Kak
NpUYMHA H3MeHeHUs CKOpPOCTH /[BWXXeHMUs Tea Macca Kak Mepa
WHepTHOCTHU Tena [lnoTHocTh BewecTBa CBA3b MJIOTHOCTU C KOJIU-
4eCcTBOM MOJIEKYJ B eJUHULe 060 bEMA BellleCcTBa

Cusa KakK XapaKTepHUCTHKA B3auMo/elcTBUA Tea CHJia ynpyro-
CTU Y 3aK0H ['yka M3MepeHHe cubl C NOMOLBIO JAUHAMOMeTpa fIB-
JleHue TATOTeHU:A U cuja TshkecTH Cuula TSXKeCTH Ha Apyrux IJa-
HeTax (MC) Bec Tena HeBecomocTs CiioxkeHHe CHJI, HalpaBJIEH-
HBbIX MO OAHOH mpsaMod PaBHopelcTByromasa cua Cuia TpeHUdA
TpeHuMe cKOJIbXKeHUS U TpeHHe TOKoA TpeHre B NIpUpPoO/Je U TEXHUKEe
(MC)

Hdemoncmpayuu
HaburoeHrie MeXaHUY€eCKOTro JABHKEHUS Tesa
M3MepeHHe CKOPOCTH NPSAMOJIMHENHOTO IBH>KEHHUS
HaburoieHre siBJIeHUs1 UHEPLIMU
Ha6uro/ieHre n3MeHeHHUs] CKOPOCTH NMPU B3aUMOJIEHCTBUHU TeJl
CpaBHeHHMe Macc 10 B3aUMO/|eHICTBUIO TeJl
CrnoxxeHHe CHJI, HAalpaBJI€eHHBIX 10 OJHOM NpsAMOH

ONUTL A WN -
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Jlabopamopnvie pabomslt u onvimul

1 OmnpepesieHHMe CKOpPOCTH pPaBHOMEPHOrO JBWXKeHWs (LIapuKa
B KU KOCTH, MO/IEJIN 3JIEKTPUUYECKOT0 aBTOMOOUJISI UT T )

2 OnpeneneHue cpeflHEN CKOPOCTU CKOJIbXKeHUS 6pycKa UJIH 1a-
pUKa 110 HAKJIOHHOH MJI0CKOCTHU

3 OnpepeJsieHUe NJIOTHOCTU TBEPAOTO Tesa

4 OnbIThl, [AEMOHCTPUPYWOIIME 3aBUCUMOCTb pacTsikeHUs (Ae-
dopmanum) npyKUHbI OT NPUJIONKEHHOW CUJIbI

5 OneIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJb-
JKEHHUS OT CUJIbl JABJIEHUS U XapaKTepa CONMPUKACAKIIUXCS MO-
BepXHOCTeHN

Pa3gen 4. laB/ieHMe TBEPABIX TeJl, )KUAKOCTEH U ra3oB

JaBnenve CnocoGbl yMeHblIeHUs U yBeJW4YeHUA fAaBieHUss JlaB-
JIeHWe rasa 3aBHUCHUMOCTb JaBJIEHUS rasa OT 06'b€Ma, TeMIepaTyphl
[lepefaua paByieHHUs TBEPABIMU TeJjlaMH, >XUAKOCTSIMM U TrasaMu
3akoH Ilackansa IlHeBMaThyeckhe MalllMHbl 3aBUCHMOCTb [aBJie-
HUS KUJKOCTH OT riy6uHbl ['mapocratudeckui mapagokc Coo6-
maruuecs cocybl ['uapaBindecKkue MexaHU3Mbl

AtMocdepa 3emsum M aTrMochepHoe JaBiaeHHe [IpuyuHBI Cyle-
CTBOBaHHUA BO3AYyIIHON o6osiouku 3emuau OnbiT Toppuuennu HWs-
MepeHHe aTMOCPepHOro JAaBjeHUss 3aBUCUMOCTb aTMOCepHOro
JaBJIEHUS OT BBICOTBI HaJl ypoBHeM Mops [IpuGopwl /i uaMmepeHUs
aTMocpepHOro AaBJeHHUsA

JlelicTBHE )KHMJKOCTH U ra3a Ha IOrpy>KEHHOe B HUX TeJio BriTas-
kuBamwuas (apxuMezona) cusia 3akoH ApxuMmepna [linaBaHue Ten

BoszayxonsiaBaHue
emoncmpauyuu
1 3aBUCHMOCTB JaBJIeHUS ra3a oT TeMIepaTyphl
2 llepenaya faBJIeHUA XKUJKOCTBIO U Ta30M
3 Coob6marwuiyecs cCoCyAbl
4 I'mpapaBIMYecKU# npecc
5 IlposiBieHue geicTBUSA aTMOCHEPHOTO JAABIEHUS
6 3aBHCHUMOCTb BbITAJIKHUBAIOLEH CHUJIBI OT 06 bEMa MOTPYKEHHOH

YaCTH TeJia ¥ IJIOTHOCTH KHUJAKOCTH
7 PaBeHCTBO BBITAJKHBAIOLIEH CHJIbI BECYy BBITECHEHHOU XKHUJKO-
CTH
8 YcsoBUe nJaBaHUA TeJl: IJIaBaHHe WM NOrpy)KeHHe TeJs B 3a-
BUCHMOCTH OT COOTHOIIEHHUS JIOTHOCTEH TeJia U XKUJKOCTH
Jlabopamopubie padbomuvl u Onvimol
1 HccaenoBaHue 3aBUCHMOCTH Beca TeJla B BoJle OT 06'bEMa morpy-
J)KEHHOMU B KUAKOCTb YaCTH TeJia

10 Paboyas nporpamma



2 OmnpejgesieHUe BbITAJKHBawIled CUJbI, AeWCTBYIOIeHd Ha TeJlo,
MOTPY>KEHHOE B )KUAKOCTb

3 IlpoBepka HE3aBUCUMOCTU BBITAJKUBAWILIEN CHUJIbI, JEHWCTBYIO-
LIeH Ha TeJo B »)KUJAKOCTH, OT MaCChl TeJia

4 OnbITbl, AEMOHCTPUPYIOIIME 3aBHCHMOCTb BbITaJKHBAKOLIEN
CUJIbl, AeUCTBYIOLeX Ha TesJ0 B »XUJAKOCTH, OT 06'béMa MOrpy-
’KEHHOM B KUAKOCTb YaCTH TeJia U OT IIJIOTHOCTH KHUJKOCTH

5 KoHcTpyupoBaHHe apeomMeTpa HJIHW KOHCTPYUPOBAHHUE JIOJAKHU
U olnpeneJsieHUe eé rpy301n04bEMHOCTHU

Pa3zpgen 5. Pa6oTa 1 MOIIIHOCTB. JHEeprus

MexaHuvyeckas pa6ota MoOLHOCTb

[lpocTbie MexaHU3MBbI: pblYar, 6JI0K, HaKJOHHAasA IJIOCKOCTb
[IpaBu/i0 paBHOBecHs pbluara [IpuMeHeHUe paBuJja paBHOBeCUs
pblyara kK 6JioKy «3oJsioToe mpaBuio» MexaHUkU KIIJ| nmpocTbeix
MeXaHU3MOB [IpocTbie MEXaHHU3MBbI B ObITY U TEXHHUKE

MexaHuyeckass sHepruss KuHeTuuyeckass U NOTeHLMaJibHAas 3Hep-
rus IlpeBpaljeHre OAHOrO BHJA MeXaHUYECKOW 3HEPTruu B JpPYyrou
3aKOH cOXpaHeHUs SHEPTUU B MeXaHUKe

emoncmpauyuu

1 IpyuMepsl NpOCTHIX MEXAaHHU3MOB

Jlabopamopnusie pabomst u onvimul

1 OnpepnesieHre paboThl CUJbI TPEHUSI IPU pAaBHOMEPHOM /[ BHXKe-

HHUM TeJla 10 TOPU30HTAJIBHONW NOBEPXHOCTH

2 HccnenoBaHue yCc10BUM paBHOBeCUS pbluara

3 Hsmepenue KII/| HaKJIOHHOM NJIOCKOCTH

4 H3ydeHHe 3aKOHa COXpaHEHUs] MeXaHUYeCKOW 3Hepruu

8 Knacc

Pa3aen 6. TenioBbie sIBJIEHUS

OCHOBHBbIE TMOJIOXKEHUS] MOJIEKYJIIPHO-KUHETUYECKOW Teopuu
CTpoeHUs BellecTBa Macca U pasaMepbl aTOMOB U MoJieKyJ ONbITHI,
NnoATBEepXKAAKIIHEe OCHOBHBIE ITOJIOXKEHHUA MOJIEKYJIAPHO-KUHEeTHYe-
CKOW Teopuu

Mopaenn TBEPAOTO, XXKUAKOTO U ra3000pa3HOT0 COCTOSTHUU Belle-
ctBa Kpucramnmueckue u amopdHble Tena OO6bsiCHEHHE CBOWCTB
rasos, XUJKOCTEN U TBEPJABIX TeJ HAa OCHOBE IOJIOXKEHUH MOJIEKY-
JalHO-KI/IHeTH‘{eCKOfI TeopHuu CMayuMBaHue U KalnuJJidpHbIe dBJIe-
HUuga TenJsioBoe pacliupeHue 1 CKaTue

Temnepartypa CBsI3b TeMIlepaTyphbl CO CKOPOCTbIO TEMNJIOBOTO [BU-
»KEHUSI YaCTHUI],
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BHyTpeHHsis 3Heprus Cnoco6bl M3MeHEHHs BHYTpPeHHEH 3Hep-
THU: TelJolepeiaya U coBeplleHHe paboTbl Buabl Tensonepeadu:
TENJONPOBOJHOCTh, KOHBEKIIHS, U3JIyYeHU e

KosnyecTBO TensioThl Y/e/ibHasi TEMJIOEMKOCTb BelllecTBa Te-

JI006MeH U TelJIOBOe paBHOBeCHe YpaBHeHUe TeIJoBOro 6ajsaHca

[lnaByieHHEe U OTBepJleBaHHE KPHUCTA/IMUYECKUX BEIIECTB Y/eJib-
Has TelJsoTa nJiaBjeHus: [lapoo6pa3zoBaHue UM KOHAeHcanusa Hcna-

penue (MC) KuneHue YpaesbHasl TeljioTa napoo6pa3oBaHus 3aBU-

CUMOCTb TeMIlepaTypbl KHIIEHUsS OT aTMOChepHOro JaBJeHHUs

BaaxkHocTb Bo3ayxa

JHeprus TOIJIMBA Y/JieJIbHad TeNJoTa CrOPAHUSA

MpuHunel paboThl TemyoBbIXx ABurartesier KIIJl TemnioBoro
ABurartessi TernsioBble ABUTraTeJ X W 3aljUTa OKpPY Karolleld cpebl
M@)

3aKOH COXpaHeHMs U MNpeBpallleHHWsA 3HePruyd B TeNJIOBBbIX NpPO-
neccax (MC)

Hdemoncmpayuu

1
2
3

vl

(oI Be))

9
10
11
12
13

Ha6ur0/1eHre 6pOYHOBCKOTO JBHXKEHMUS

Hab6aropenue guddysuu
HabstoneHue siBJeHUH CMadyMBaHUA U KaNWJJIAPHBIX fABJe-

HUU
Ha6uro/ieHre Tenj0Boro paclinpeHus Tes

W3MeHeHUe ZjaByieHUs ra3a pu U3MeHeHWH 06’ béMa U HarpeBsa-

HUU WU OXJIDKIEHUH
[IpaBu/a U3MepeHUs TEMIIEPATYPHI

Buabl Tenuionepenadu

OxsaxkJieHe MpU COBEPLIEHUH paboThI

HarpeBaHue npu coBepiieHHUH paboThl BHELIHUMH CUJIAMH
CpaBHeHHUE TeNJ0EMKOCTEH pa3/IMYHBIX BEILECTB
Ha6awgeHue KUeHus

Hab6./1roeHue MOCTOSHCTBA TEMIIEPATYPHI TP NJIaBJE€HUH
Mogeny TelJIOBBIX ABUTaTesIeH

Jlabopamopnusie pabomust u onvimul

1

o

12

OnBITBI MO o6Hapy)KeHmo AeﬁCTBHH CHUJI MOJIEKYJIAPDHOI'O MpHU-
TAXEeHUA

OnbITHI MO BbIpAIUBAHHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIN U

caxapa

OnpIThl MO HAGJIIOJEHUIO TENJIOBOTO pAaCIIMpPEHUs Ta3oB, KUJ-
KOCTeHN U TBEPJBIX TeJ

OnpepesieHue AaBjeHUs BO3Jyxa B 6a//IoHe LINpULa

OmnbITH], AEMOHCTPUPYIOLIHE 3aBUCUMOCTh JaBJIEHUs BO3Ayxa
OT ero 06'b€Ma 1 HarpeBaHHUs WU OXJIaXKJeHUs

Paboyas nporpamma



6 IlpoBepka runoTesbl JUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOHKA
KUJKOCTH B TEDMOMETPHUYECKOU TpyOKe OT TEMIIEPATYPhI
7 Hab6iofeHre U3MeHeHHUsl BHYTPeHHEe!N sHepryu TeJa B pe3yJib-
TaTe TeIIoNepeJadyd U paboThl BHEIIHUX CHUJI
8 HccnepoBaHue sIBJAeHUS TeNJa00OMeHa NPU CMeLIMBAaHUHU XO-
JIOJHOM U ropsiuei BOJAbI
9 OnpejeneHUe KOJHWYECTBA TENJIOTHI, MOJY4€HHOrO BOJOU NpHU
TenJIoOOMeHe C HarpeThIM MeTa/JINYEeCKUM [UJIHUH/POM
10 OmnpegesieHue yJieJIbHOW TENJIOEMKOCTHU BellleCTBa
11 HccnepoBaHMe npoliecca UciapeHUus
12 OnpejeJsieHre OTHOCUTEJNBHOM BJIAXXHOCTH BO3JyXa
13 OnpepeneHue yaeJbHOU TENJIOTHI IJ1aBJAeHUS JIbJA

Paspaes1 7. d1leKTpUYeCcKHe U1 MarHUTHbIE ABJIE€HHS

JnekTpusanua Tesa /JlBa poAa 3/JeKTpUYECKHUX 3apAfoB Bsanmo-
JeWCcTBUe 3apsKeHHbIX Tes 3akoH KysioHa (3aBHCHMOCTB CHUJIBI
B3aUMMOJeMCTBUSA 3apsKEHHBIX TeJ OT BeJWYUHBI 3apAJ0B U paccTo-
AHUA MeXy TeJlaMH)

JaekTpuyeckoe 1nosie HanpsKEHHOCTb 3JIEKTPUYECKOTO MOJI
[IpyHUMDO Cynepno3WL MM 3JeKTPUYeCKHUX noJsed (Ha KayeCTBEHHOM
YPOBHE)

Hocutenn sneKTpuUYecKUX 3apdaA0B JJieMeHTApHBIM 3JIeKTpHde-
ckuil 3apan CTpoeHue aToMmMa I[IpOBOJHMKM M JU3JEKTPUKH 3aKOH
COXpaHeHMUs 3JIEKTPUYECKOro 3apsaja

JJIeKTpHUYeCKMH TOK YCJOBUS CYLeCTBOBAaHHA 3JeKTPUYECKOro
Toka WMCTOYHUKHM NOCTOAHHOTO ToKa /JleMCTBUA 3JI€KTPHUYECKOTro
ToKa (Temns0BOoe, XMMHYECKOE, MAarHUTHOe) JJIEKTPUYECKHH TOK
B XKW KOCTSX U rasax

JnekTpuyeckasa Lenb Cujia ToOKa OJJIeKTpUYeCKOoe HalpsKeHHe
ConpoTHB/JeHHe NPOBOJHUKA Y[AeJbHOE CONPOTHUBJIEHHE BellecTBa
3akoH Oma gJiga y4yacTka uenu IlociefoBaTesibHOe W NapaJjijleJibHOe
coeJJMHEHUe IPOBOJHUKOB

Pa6ora ¥ MOILIHOCTBH 3JIEKTPUYECKOTO TOKa 3akoH /[hxoynasa—
JleHnja JJeKTpUYecKHe IeNd U NOoTpebUuTeNn 3JIeKTPUYeCcKol 3Hep-
ruu B 66ITY KopoTkoe 3aMbIKaHUe

[locTosiHHBIe MarHuTbl B3auWMojelcTBHEe NOCTOSHHBIX MarHu-
TOB MarHuTHoe noJjie MarHuTHoe moJie 3eMJIM U ero 3HauyeHue AJs
)kM3HU Ha 3emJsie OnbIT IdpcTefa MarHuTHoOe moJie 3J1eKTPUYeCcKOoTo
Toka [IpuMeHeHHe 3JIeKTPOMAarHUTOB B TexXHUKe [JlelicTBue Mar-
HUTHOTO II0JI Ha NPOBOJHUK C TOKOM 3JJIEKTpPOJBHUTaTe/b NOCTOSAH-
Horo Toka Mcrnosib3oBaHHe 3JIeKTpoJBUTaTesell B TeXHUYECKHUX
YCTPOMCTBAxX U Ha TpaHCIOpTe
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OnbiTel ®apasess fBjeHUe 3JIeKTPOMAarHUTHOM MHAYKuuH I[Ipa-
B0 JleHnla IJjekTporeHepaTop CHoco6bl MOJIYyYeHUS 3JIeKTpUde-
CKOUW 3HepTruu IJIEKTPOCTAHIUKM Ha BO30OGHOBJIIEMBIX HCTOYHHUKAX
3Hepruu

Jemoncmpayuu

1
2

OO Ul b~ W

O

10
11
12
13
14
15
16

17
18
19
20
21

22
23
24

25

JeKTpU3aLUs Tes

/JlBa poJa 3/leKTpUYeCKUX 3apsZl0B U B3aUMOJENCTBUE 3aps-
>KEHHBIX TeJl

YcTpo#cTBO U eHiCTBHE 3J1eKTPOCKOoa
JyieKTpocTaTU4YecKasd HHAYKLUSA

3aKOH COXpaHeHHUs 3JIeKTPUIECKUX 3apAJL0B

[IpOBOJHUKHM U AU3IE€KTPUKHU

MogenupoBaHHe CUJIOBbIX JTUHUU 3JIEKTPUYECKOTO M0JIA

M CcTOYHUKU NOCTOSAHHOTO TOKA

JlelicTBUA 3/1IeKTPUYECKOTO TOKa

JJIeKTpUYEeCKHUHN TOK B XMJKOCTH
I'a3oBBIN pa3paj

W3MepeHue CUJIBI TOKA aMIIepPMETPOM

M3MepeHMe 3/1eKTPUYECKOTr0 HAaNPs>KeHUs BOJIbTMETPOM
PeocTtaT 1 MarasvH conpoTUBJIEeHUH

Bsanmo/ieficTBMe NOCTOSSHHBIX MarHUTOB
MopenupoBaHve HEBO3MOXXHOCTH pasfie/iIeHHUs IOJII0COB Mar-
HHUTa

MopenvupoBaHHe MarHUTHBIX N10J1e¥ NOCTOSIHHbIX MarHMTOB
OneIT IpcTena

MarauTHoOe noJie ToKa JJeKTPOMarHuT

JlelicTBMe MarHUTHOTIO N0Ji1 Ha IPOBOJHUK C TOKOM
JJIeKTpOABUraTe b IOCTOSAHHOTO TOKA

HccnepoBaHue sIBJ€HUS 3JIeKTPOMarHUTHOM UHAYKIIUH.
Onertel Papajges

3aBUCHMOCTb HalpaBJeHUs UHAYKIIMOHHOTO TOKa OT YCJOBUH
€ro BO3BHUKHOBEHHUS
JJIeKTporeHepaTop NOCTOSTHHOTO TOKA

Jlabopamopnuvie padbomust u onvimul

1

2

3

OnbITHI 10 HAGAIOAEHUIO 3JIEKTPU3aL UM TeJ HHAYKLUEH U IpH
COTMPUKOCHOBEHUH

UccnepoBaHue edCTBUS 3JIEKTPUUECKOTO MOJIsA Ha MPOBOJHU-
KU U AU3JIEKTPUKU

C6opka 1 npoBepKa paGoThI 3JIEKTPUUECKOH LielIH NOCTOSTHHOTO
TOKa

4 H3MepeHMe U peryJUpoBaHUE CUJBI TOKA

14
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H3MepeHUe U peryJiMpoBaHye HaNlpS>KeHU s

6 HcciepoBaHue 3aBUCUMMOCTH CHJbl TOKa, HUAYLIEro 4epes3 pe-
3UCTOp, OT CONPOTHUBJIEHUS PE3UCTOpPA U HANPSKEHUs Ha pe3u-
cTope

7 OnbIThbI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUYECKOTO CO-
MPOTHUBJIEHUS NPOBOJHHUKA OT ero JJMHBI, IJOIaJHU Ionepey-
HOTO CeYeHHUs U MaTepuasa

8 I[lpoBepka mnpaBuJa CJA0XEHUS HANpPSHKEHUW NpU MOCJeLoBa-
TeJIbHOM COeJJUHEHUH JIByX PE3UCTOPOB

9 IlpoBepka mpaBuJia AJiSl CHUJbl TOKa NPH NapaJjesibHOM COeAu-
HEHUHU pe3NCTOPOB

10 OmnpegeneHue pabOThI 3JEKTPHUUYECKOTO TOKA, HAYIIEr0 4Yepes
pesucTtop

11 OmnpepesieHWe MOIIHOCTH 3J€KTPUYECKOr0 TOKa, BblJesseMou
Ha pe3ncTope

12 HccnepoBaHUe 3aBUCHMOCTH CHJIBI TOKa, UAYIIETr0 yepes JlaM-
MOYKy, OT HAaIps>KeHUd Ha Hel

13 Onpepenenue KII/| HarpeBaTend

14 HccnepoBaHvMe MarHUTHOIO B3aMMOJENCTBUS NOCTOSIHHBIX Mar-
HUTOB

15 HM3y4yeHHe MarHUTHOIO NOJIs MOCTOSTHHBIX MAarHUTOB MpPU HUX
00’ beMHEHUHU U pa3/e/IeHUU

16 HccnenoBaHue AeHCTBUA 3JIEKTPUYECKOTO TOKA HAa MarHUTHYIO
CTpEeJIKY

17 OneIThl, [EeMOHCTpPUpYIOLIHE 3aBUCHUMOCTb CHJIBl B3aUMOJeH-
CTBUA KaTyUWKHU C TOKOM U MarHuTa OT CHJIbl TOKa M HampasJie-
HMS TOKa B KaTyLUKe

18 H3yyeHue feHCTBHUSA MarHUTHOTIO MOJI HAa MPOBOJHUK C TOKOM

19 KoHcTpyupoBaHHe U U3y4eHHe PaboThl 3JIeKTPOABUrATE IS

20 MHsmepenue KII/l anekTpoaBUTraTe/bHONM yCTaHOBKHU

21 OnbITBI IO MCCJIe[JOBAaHUIO ABJEHUS 3JeKTPOMarHUTHON UHAYK-
LIMU: UCC/elOBaHUe M3MeHeHUM 3HaueHHs W HallpaBJIeHHUs HH-
AYKIJMOHHOTO TOKa

9 Knacc

Pa3aen 8. MexaHuuyecKkue siBJI€HUS

MexaHu4eckoe ABUXEHHUE MaTepI/Iaanaﬂ Touka CucTeMa OT-
cyéta OTHOCHTEJBHOCTb MeXaHHYeCKOro ABHUXKEHHUA PaBHOMepHoe
npsiMoJIMHelHoe JB>KeHUe HepaBHOMepHOe NpsiMOJIMHENHOE [ABU-
)keHue CpeJHsI1 U MTHOBEHHasi CKOPOCTb Tejla NpPU HepaBHOMep-
HOM [ABHXE€HHUU
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YckopeHne PaBHOycKOpeHHOe NpsMoOJIMHelHoe JABWXeHHe CBo-
6oaHOe nageHue OnbIThl [anuies
PaBHOMepHOe JBHXXeHHe 0 OKpYyHOCTH [lepuon u 4yactoTa 06-
pameHus JInHelHass M yrjioBas CKOpPOCTH lleHTpocTpeMHUTesbHOE
yCKOpeHHe
IMepBobiit 3akoH HbioToHa BTopoi 3akoH HerooToHa Tperuit 3a-
KOH HploToHa [IpMHIMI Cynlepno3uL iy CUJI
Cuia ynpyroctu 3akoH 'yka Cusia TpeHUA: cuJla TPEHUS CKOJIb-
>KEeHHU s, CUJIa TPEeHUs M0KOs, APYTHe BUJbl TPEHUHA
CuJa TSKeCTH ¥ 3aKOH BCEMHUPHOTO TSATOTEHHUs YCKOpeHHe CBO-
6oaHoro nageHus /JlBmxkeHue muaHeT BOkpyr CosHna (MC) IlepBas
KOCMUYecKasl CKopocTb HeBecoMocCTb U neperpysku
PaBHOBecHe MaTepua/bHOW TOYKM AOCOJIOTHO TBEpPJOE TeJo
PaBHOBecHe TBEpAOro Tesia C 3aKpelmIéHHOM OCbl0 BpalleHHsA Mo-
MeHT cuJibl lleHTp TaxKecTH
Umnysbc Tena M3MeHeHue uMnyJibca HMmnysnbc cuibl 3aKOH
coxpaHeHHUsI UMIlyJabca PeakTuBHOe ABMxeHUe (MC)
MexaHu4yeckasi paboTa U MOIHOCTb PaGoTa CHJI TSXKeCTH, ynpy-
rocty, TpeHusi CBsA3b 3HepPryuu U paboThl [loTeHnMasbHAA SHEPTUS
TeJia, IOJHATOrO0 HaJ, IOBEPXHOCTHIO 3eMJM [loTeHIMaibHasA aHep-
rud CKaTod NpyHHbl KuHeTudeckas sHeprusa Teopema o KHHe-
TUYEeCKOM 3HepruM 3aKOH COXpaHEeHUA MeXaHWU4YeCKOW 3Hepruu
Hdemoncmpayuu
1 HabawgeHrne MexXaHHYEeCKOTO JBHUXKEHUsI TeJla OTHOCHUTEJbHO
pa3HBIX TeJ 0TCYETA
2 CpaBHeHHe NMyTel M TPaeKTOpPUH ABUXKEHUs OJHOIO U TOTO XKe
TeJsla OTHOCHUTEJIbHO Pa3HbIX TeJ OTCYETa
3 M3MepeHHe CKOPOCTH M YCKOPeHUsA NPSAMOJIMHENHOTO [ BHXe-
HUA
4 HccnenoBaHMe NPU3HAKOB PaBHOYCKOPEHHOTO JBHKEeHUS
Ha6uro/ieHre ABMKEHHUSA TeJa 10 OKPYKHOCTH
6 HabGurofseHrMe MexaHHYeCKUX fBJEeHUH, NPOUCXOJAIINX B CHU-
cTeMe 0TCYéTa «Tesiexxka» Npy eé paBHOMEPHOM U YyCKOPEHHOM
JABH>KEHHUH OTHOCHUTEJIbHO KabuHeTa GU3UKHU
7 3aBUCHUMOCTb YCKOPEHHUs TeJla OT MacChl TeJja U JeHCcTBylollei
Ha HeTo CUJIbI
8 HabGuoieHre paBeHCTBA CUJI TPU B3aUMOAEUCTBUY TeJl
9 H3MeHeHMe Beca TeJla IPU YCKOPEHHOM JIBUXKEHUHU
10 Ilepenaya UMnyJbca NpU B3aUMOJENCTBUHU TeJl
11 IIpeo6Gpa3oBaHus 3HEPrUH NpPU B3aUMOJEHCTBUU Tes
12 CoxpaHeHHe UMIIyJibCca IPU HEYNIPYTOM B3aUMO/JeiCTBUU

vl
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13 CoxpaHeHHe HMIIy/ibCa NPH abGCOJIOTHO yHPyroM B3aHUMoOJei-
CTBHUU
14 HabGusroneHHe peaKTUBHOTO JBKEeHUs
15 CoxpaHeHHe MeXaHU4YEeCKOU 3HEPTUH IPU CBOOOJHOM MaJIEHUHU
16 CoxpaHeHMe MeXaHWYeCKOHW 3HepruM IpPU ABWKEHHUH TeJsa NoJ,
JelCTBUEM NPYKHUHBI
Jlabopamopnvie padbomst u onvimol
1 KoHcTpyupoBaHHe TpakKTa [Ji1 pasTOHa U JaJbHelllero paBHO-
MEPHOTO JIBHXKEHUSI IIapHUKa UJIHU TeJleXKU
2 OmnpepesneHue cpefHEN CKOPOCTHU CKOJIBXKEHHUSI OpyCKa WUJIU JIBU-
>KeHHUs lapHKa 10 HaKJOHHOU NJIOCKOCTH
3 OmnpepesieHHe yCKOpPeHHUA TeJjla NPU PaBHOYCKOPEHHOM /[ BHIKe-
HMH 110 HAaKJIOHHOH NJIOCKOCTH
4 HccnepoBaHue 3aBUCHMOCTHU NMYTH OT BpeMEHHU NPHU PaBHOYCKO-
PEHHOM /IBHKeHU U 6€e3 Ha4yaJIbHOW CKOPOCTH
5 IlpoBepka rumoTesbl: eCJd NPU PABHOYCKOPEHHOM JBMKE€HHH
6e3 HayaJIbHOM CKOPOCTU NYTHU OTHOCATCS KaK pAJ HEYETHBIX
4yHceJ, TO COOTBETCTBYIOLMe IPOMEXYTKH BpeMeHHU OJMHa-
KOBBI
6 HccnepoBaHHe 3aBUCHUMOCTH CHUJIbl TPEHUS CKOJIBXKEHHUS OT CH-
JIbl HOPMaJIbHOTO IaBJIeHUs
Onpesenenve ko3ddUIMeHTa TPEHUS CKOJIbXKEHUS
OnpepeneHne KECTKOCTHU NPY>KUHBI
9 OnpegesneHue paboOThI CUJIbI TPDEHUS IPU PAaBHOMEPHOM JIBHXKE-
HHUM TeJla 10 TOPU30HTAJIbHON MOBEPXHOCTHU
10 OnpepeneHue pabGOThl CUJBI YNPYTOCTH NpPU NOABEME TIpysa
C UCMI0JIb30BAHHWEM HEMOJBU>KHOTO M II0JBUXKHOT'0 6JI0KOB
11 H3y4yeHUe 3aKOHA COXpaHeEHUS dSHEPTrUU

[oclN|

Pa3zzaen 9. MexaHudyecKre Kojie6aHUS U BOJIHBI
KosiebaTenbHoe ABHKeHUEe OCHOBHBIE XapaKTEPUCTUKHU Kojieba-
HUM: IepHo/, 4acToTa, aMIUIUTyJAa MaTeMaTH4YeCKHH U NPY>KUH-
HbIH MassTHUKH [IpeBpallieHHe 3HEPTrUU IPU KOJIe6GaTEeJIbHOM JBU-
YKEeHUU
3aryxarujue KojaebaHuss BeiHyX/eHHble KoJlebaHusi Pe3oHaHC
MexaHudyeckue BoJiHbI CBOHCTBa MexaHH4YecKuxX BoJsiH  IIpo-
JlOJIbHBIE W TONepeyHble BOJIHBI /JlJIMHA BOJIHBI U CKOPOCTh €€ pac-
npocTpaHeHUs1 MexaHH4YecKHe BOJIHBI B TBEPJOM TeJie, CelcMUYe-
ckue BoJiHbI (MC)
3Byk I'poMkocTbh 3BykKa W BbicoTa ToOHa OTpakeHue 3Byka HH-
$pasByK U YIBTPA3BYK
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Hdemoncmpayuu

1 Hab6sroneHue KoseGaHUK Tes MOJ JeHCTBUEM CHUJIbl TSKECTH
U CUJIbI YIIPYTOCTH

2 Ha6sarwopaeHue KoJieGaHUU Ipy3a HAa HUTU U HA IPYKUHE

HabnroneHne BbIHYK/IEHHbIX KOJIe6aHUU U pe30HaHca

4 PacnpocTpaHeHHe NPOJO0JIbHBIX U IONEepPeYHbIX BOJIH (Ha Mojie-
JIN)

5 Ha6sroaeHue 3aBUCMMOCTH BbICOTHI 3BYKa OT YaCTOThI

6 AKyCTUYeCKHH pe30HaHC

Jlabopamopnsie pabomslt u onvimul

1 OmpepesieHHWe 4acTOThI M NepUoJia KoJieGaHUM MaTeMaTU4yecKo-
ro MasiTHUKA

2 OmnpepesieHWe 4acTOThI U MepuoJia KoebGaHUN NPYKUHHOTO Ma-
SITHUKA

3 HccnemoBaHue 3aBUCUMOCTH IepUoOAa KOJieGaHUU MOJBEIIeHHO-
r'0 K HUTH I'py3a OT AJUHBI HUTU

4 HccnepoBaHUe 3aBUCUMOCTH IepHoJa KoJieGaHUN NMPYKHUHHOTO
MasiTHUKA OT MaccChl rpy3a

5 IlpoBepka He3aBHCHMMOCTHU IepuoJia KoJsieGaHUM rpysa, NojBe-
LIEHHOT0 K HUTH, OT MaccChl rpy3a

6 OneIThI, JIEMOHCTPUPYIOUHE 3aBUCUMOCTb IepUOoJa KOJieGaHUU
NPY>XUHHOTO MasiTHMKA OT Macchl rpy3a U KECTKOCTU INpy-
KU HBI

7 W3MepeHUe YCKOpPEHUsI CBOGOAHOTO NaJeHus

w

Pazpen 10. JyeKTpoOMarHMTHOe moJie U 3JeKTpOMarHMTHbIE

BOJIHBI

J/IeKTPOMAarHUTHoOe moJsie JJIEKTPOMarHuTHble BOJIHbI CBOWCTBa

3JIEKTPOMArHUTHBIX BOJIH [Mkasa 3JIEKTPOMATrHUTHBLIX BOJIH HUc-
IN0JIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH AJIA COTOBOU CBAA3U

3JIeKTp0MaI‘HI/ITHaH npupoga cBeTa CKOpOCTb cBeTa BoJiHOBBIE

CBOMCTBaA CBeTa

Hemoncmpauyuu

1 CBoiicTBa 3/1EKTPOMAarHUTHBIX BOJH

2 BoJsiHOBBbIE CBOMCTBA CBETA

JlabopamopHusie pabomst u onvimul

1 HU3ydyeHUe CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C IOMOIIbIO MO-
OGUIBbHOTO TesedoHA

Pa3aen 11. CBeToBbIE AABJIEHUSI

JlyyeBasa Mopenb cBeTta HcToyHuku cBeTa lIpAMoJsiMHelHOe pac-
npoctpaHeHue cBeTa 3aTMeHud CosiHna U JlyHel OTpaxkeHue cBe-
Ta [lsocKoe 3epkasio 3aKOH OTpakeHUs cBeTa
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[IpesoMnenre cBeTa 3akKOH mpesoMJieHUss cBeTa IlosHoe BHYy-
TpeHHee OTpakeHHe cBeTa Mcmosb30BaHUe MOJIHOIO BHYTPEHHETO
OTpPaKeHHUs B ONITUYECKUX CBETOBOJAX

Jlunza Xop siydel B 1nH3e OnTu4ecKas cucTeMa ¢oToamnmnapa-
Ta, MUKpocKona u Teseckona (MC) I'sia3 kak onTU4Yeckas cucTeMa
BJIM30pyKOCTH U jaIbHO30PKOCTh

PasnoxeHue 6Gesoro ceta B cnekTp OnbiTel HbioToHa Citoxe-
HUe CIeKTPaJIbHBIX I1BeTOB /Jlucnepcus cBeTa

Jemoncmpayuu

1 TlpsaMosnHelHOe pacnpocTpaHeHHe CBeTa
2 OTpaxkeHHe cBeTa
3 IlosyyeHue HU300paKEHUU B IJIOCKOM, BOTHYTOM U BBINMYKJIOM
3epKasax
[IpenoMaenue ceeta
OnTuyecKkuil CBETOBO/I
Xop syded B cobuparouieil JuH3e
Xog nydel B paccerBamllel JUH3e
[lony4yeHre M3006pa’keHUH C MOMOLIBIO JIMH3
[IpyHUun fgelicTtBua doToanmnapaTa, MUKPOCKONAa M TeJleCKo-
na
10 Mogenb riasza
11 PassoxxeHue 6esI0r0 CBeTa B CIEKTP
12 [losny4yeHue 6esioro cBeTa IPH CJ0XKEHUHU CBeTa PAa3HbIX L{BETOB
Jlabopamopnusie padbomst u onvimut
1 HUccnepoBaHUe 3aBUCHMOCTH yTIJja OTPaKeHHUs CBETOBOIO Jy4a
OT yrJia naZeHus
2 VsyyeHHe XapaKTepUCTHUK H300pakeHUs NpeaMeTa B IMJIOCKOM
3epKaje
3 HcciefoBaHMe 3aBUCHMOCTH yTJla IpeJIOMJIEHH S CBETOBOTO JIy-
4ya OT yrJ/ia NaJleHusl Ha TpaHHULle «KBO3AYyX—CTeKJI0»
4 TlonydyeHue U306paKeHUH C MOMOLLbIO cOOUpalOLlell JUH3bI
5 OnpeneneHue GOKYCHOro pacCTOSSHUS U ONTHUYECKOW CHUJIBI CO-
OUparoLel JIUH3bI
OnpITEI O pa3JioXKeHUIo 6eJI0ro CBeTa B CHEKTP
7 OnbITHI IO BOCIPUSTHIO [[BETA NPEJMETOB IPU UX HAOJIIOJeHUHU
yepes [[BETOBbIe QUIBTPHI

O OO U

o))

Pa3aen 12. KBaHTOBBIE SIBJICHUS

OnbiTel Pe3epdoppaa u miaHeTapHasi MoJesb aToma Mogenb aTo-
Ma bopa MHcnyckanue u morJomieHue cBeta atoMoM KBaHThl JIu-
HelvyaTble CIEKTPbI

PagnoakTuBHOCTh Ausibda-, 6eTa- U ramma-usaydeHuss Crpoe-
HUe aTOMHOrO s1i/ijpa Hyk/sioHHast Moziesib aTOMHOTrO siipa M30ToMmbI
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PapguoakTtuBHble mnpeBpaueHusa Ilepuos mnosypacnaZla aTOMHBIX
anep
ApnepHble peakiuu 3aKOHbI COXpPAaHEHHS 3apsJ0BOT0 U MacCOBO-
ro yucesl JHepPrus CBs3W aTOMHBIX sifiep CBsI3b MacChl U 3HEPTUU
Peaknuu cuHTesa u fesienus agep HMcrodyHuku sHepruu CoJsiHLA U
3Bé3a (MC)
AnepHas sHepreTuka /lelcTBUsA pailMOAKTHUBHBIX U3JIy4YeHUH HA
>)kuBble opranusmsl (MC)
Jemoncmpayuu
CrneKTphbl U3JIyYEHHUS U NOTJIOLLeHUs
CnekTphl pa3/IMYHBIX Ta30B
CnekTp Bogopoaa
Haburo/ieHre TpekoB B KaMepe BusbcoHa
Pa6oTa c4éTyrMKa HOHU3UPYIOUIUX U3JIyYeHUH
Perucrtpanus u3aydeHUs NPUPOSHBIX MHUHEPAJOB U MPOAYK-
TOB
Jlabopamopnusie padbomst u onvimut
1 HabarofeHHe CIJIOLIHBIX W JIMHENYATbIX CIHEKTPOB H3Jy4e-
HUA
2 HccnepoBaHue TPEKOB: U3MepeHHe 3HePruy 4acTHUIbI [0 TOp-
MO3HOMY nyTH (o poTorpadusam)
3 H3mepeHHEe paiIMOaKTUBHOro ¢poHa

U1 D WN =

IloBTOpPHUTE/IbHO-00001AI0IIUIA MOAY./Ib

[ToBTOpUTENBHO-0000AIOIUN MOJYJb NpeAHA3HAYeH HAJsd CH-
cTeMaTHu3alud U 00600IlIeHUs] NMPEeJAMEeTHOTO COJEep>KaHUs U ONbITa
JesTeNIbHOCTH, NTPUOOGPETEHHOTO MPU U3YyYEHUU BCero Kypca ¢usu-
KM, a TaKXe JJisl MOATOTOBKH K OCHOBHOMY rOCyJapCTBEHHOMY 3K-
3aMeHy 1o (U3UKe AJisT 00yYarmU[MXCs, BbIOPABIINX 3TOT y4eOHBIN
npeamMeT

[Ipy M3y4yeHUHM [JAHHOTO MOJAYJISI PeaTU3ylTCd U CUCTEMATHU3U-
PYIOTCS BUABI JAesTeJbHOCTH, HA OCHOBE KOTOPBIX 06ecrneyuBaeTcs
JOCTHXKEHHEe TMpeJMeTHbIX W MeTalpeJMeTHBbIX IJIaHUPYeMbIX pe-
3y/JbTaTOB 06y4eHUs], GOpMHUPYeTCs eCTeCTBEHHO-Hay4YHash IpaMoT-
HOCTb: OCBOE€HHE HAay4YHBbIX METOJO0B HUCCJeJ0BaHUS SIBJEHUH NMPUPO-
Jbl U TEXHUKH, OBJIaJIeHHUE YMEHUSIMH O6BbACHATH PpU3HUUecKHe SB-
JleHUsl, TpUMeHsIsl MOoJIydeHHble 3HaHM#A, pellaTh 3aJadd, B TOM
YycJie KaYeCTBEHHbBIE U 3KCIIePUMEHTAIbHbIE

[IpyHUMNMAIBHO [JesSTeJbHOCTHBIA XapaKTep JaHHOrO pasjesa
peanusyeTcs 3a CYET TOro, 4YTO yyalllMecs BBIMOJHSIOT 3aJaHus,
B KOTOPBIX UM NpeJJiaraeTcs:
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» Ha OCHOBe NOJIYYEeHHbIX 3HAaHUH paclno3HaBaTb U HAy4YHO 00'BsC-
HATb (PU3HUYECKHe SIBJIEHUS B OKpYKalollled MpUpoJe U TOBCe[-
HEBHOM >KHU3HHU;

HCIO0JIb30BaTh Hay4dHble MeTOJbl UCCJeJ0BaHHUA PU3NUYECKUX SIB-
JIeHW#, B TOM 4HCJle [Jil IPOBEPKU TMIOTe3 U MOJIyYeHUs Teope-
THUYECKHUX BbIBOJIOB;

00'BSCHATH HAy4YHble OCHOBbI HauboJiee BaXKHbIX JIOCTHXKEHUH CO-
BPEMEHHBIX TEXHOJIOTHUM, HanpuMep, NPaKTUIECKOTO HCIOJIb30-
BaHUS PA3JIMYHBIX UCTOYHHUKOB 3HEPTHUM Ha OCHOBE 3aKOHa Ipe-
BpallleHUsI U COXpaHeHUsl BCeX M3BECTHbIX BHUJOB 3HEPTUU
Kaxxzas u3 TeM JaHHOTO pas/iesia BKJIKYaeT 3KCIIEpUMEeHTa/bHOE
vccaeoBaHMe o06o006Oljal0lero xapakTepa Pasjgesn 3aBepliaeTcs
MpOBEeJIEHHEM JUAaTHOCTUYECKOW U OIeHOYHOM pabGoThl 3a KypcC OcC-
HOBHOH IIKOJIbI
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NNAHUPYEMBIE PE3Y/1IbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «®USUKA»
HA YPOBHE OCHOBHOIO OBLLEIFO O6PA3SOBAHUA

HsydyeHue ydebHOro npeamera «Pusmka» Ha ypoOBHE OCHOBHOTO
ob1ero o6pas3oBaHus JOJ/HKHO 06ecreydBaTh JOCTHXKEHHE Clefylo-
IIUX JUYHOCTHBIX, MeTaNpeJAMeTHbIX U NpeJAMeTHbIX 06pa3oBaTe/ib-
HBIX pe3yJIbTaTOB

JMMHOCTHbBIE PE3Y/IbTATDI

Ilampuomuueckoe 6ocnumanue:

—nOposiBJiIeHHWe HHTepeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit pU3nYecKol HayKu;

—IeHHOCTHOE OTHOIIEeHHEe K [JOCTHXKEHUSIM POCCUUCKUX yué-
HbIX-PHU3MKOB
I'pasricoanckoe u Oyxo6Ho-HpPAGCmMeEeHHOe 60CRUMAHUE:

—TOTOBHOCTb K aKTHBHOMY Y4YaCTHI0O B OOCYXZEHHUH OOIIeCTBEHHO-
3HAUYMMBbIX U 3TUYECKHUX NMPO6JIEM, CBSI3aHHBIX C NPAaKTUYECKUM
NMpUMEeHEHNEM JOCTHKEHUH QUBHKY;

—OCO3HaHHE BAXXHOCTU MOPAJbHO-3THYECKHUX NPUHIMIIOB B Jes-
TEJbHOCTH Y4EHOT0
Acmemuueckoe éocnumanue:

—BOCHPUATHE 3CTETUUYECKUX Ka4ecTB GU3NIECKON HayKH: eé rap-
MOHUYHOI'O IOCTPOEHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH
Ilennocmu Hayunozo no3HanHus:

—OCO3HaHUEe IeHHOCTU PU3NYeCKOH HayKU KaK MOIIHOTO HHCTPY-
MeHTa I03HaHUs MHPA, OCHOBBI PAa3BUTHS TEXHOJIOTHN, BaXKHEH-
1Ie cocTaBJSIOLIEH KYJIbTYPHI;

—pa3BUTHEe HAy4YHOH J/0603HATEJBHOCTH, UHTepeca K HcCCAe[o0Ba-
TeJbCKOU J1esTeJbHOCTU
Dopmupoeanue Kyabmypsl 300Pp08bs1 U IMOUUOHAILHOZO

onazonoyuus:

—O0CO3HaHHe I1eHHOCTH 6e30macHOro o6pasa »KM3HH B COBPEMEHHOM
TEeXHOJIOTUYECKOM MHpeE, BaXKHOCTHU IMPaBUJ 6e30MaCHOr0 MoBeje-
HHUs Ha TPAHCIOPTE, HA J0pPOTaX, C 3JeKTPUYECKUM U TEIJIOBBIM
060pyA0BaHHUEM B JOMAIIHUX YCJIOBUSX;

—cpopMHUPOBAaHHOCTL HaBbIKa pedJIeKCHH, NMPU3HAHHUE CBOEro Ipa-
Ba Ha OUIMOKY M TaKOrO »Ke IpaBa y JpPyroro udejgoBeKa
Tpyoosoe eocnumanue:

—AaKTHUBHOE y4yacTHe B pelleHUU NMpaKTHUeCcKUX 3aZau (B paMKax
CeMbH, IIKOJIb], FOPO/Zia, Kpasi) TEXHOJIOTUYECKOH U COLlMAJIbHOHU
HanpaBJIeHHOCTH, TPEOYIOIIMX B TOM 4yHcle U GU3NIECKHUX 3HA-
HUH;
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—HWHTepeC K NPaKTUYECKOMY H3Y4YeHHI0 Npodeccrui, CBSI3aHHBIX
¢ pusukoiu
OKonozuueckoe éocnumanue:

—oOpUeHTalys Ha NIpuMeHeHne QU3UYECKUX 3HAaHUU /14 pellleHusd
3a/1a4 B 06J1aCTH OKPYKawllel cpebl, IJIaHUPOBAHUsI IOCTYIKOB
Y OLIeHKU UX BO3MOXKHBIX NTOCJIeICTBUM AJ11 OKpYy»Kalolllell cpebl;

—OCO3HaHUe TIJ100a/JbHOT0 XapaKTepa 3KOJOTHYeCKUX MpobJieM
Y IyTel UX pellleHUs
Aoanmauusn o0yuarougezocsa K U3IMEHAIOULUMCA YCI08U-

AM COUUAIBHOU U RPUPOOHOI CPEObl:

—NOOTPeOGHOCTh BO B3aUMOJEWCTBUU NHPU BBINOJHEHHUH HCCIe[0Ba-
HUN U NOpoeKToB (HU3MYECKON HanpaBJEHHOCTH, OTKPBLITOCTb
OIBITY U 3HAHUSIM JIPYTUX;

—TMOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IpaKThde-
CKYI0 J1esITe/IbHOCTb;

—NOO0Tpe6HOCTh B POPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae pop-
MYJIMPOBATh H/JIE€H, NMOHSATHUS, THUNOTE3bl 0 QU3NYECKHUX 0ObEKTaX
U sIBJIEHUSX;

—oco3HaHUe J1ePUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEHN
B 06J1aCTH QU3HUKY;

—IJIaHUPOBaHHUE CBOEro pa3BUTHUS B NMPUOOGpPETEHUH HOBBIX PHU3HU-
YeCKHUX 3HaHUH;

—CTpeMJieHHe aHa/U3UpPOBaThb U BBISABASATb B3aUMOCBS3U IpPUPO-
Jbl, 06IIeCTBA ¥ 3KOHOMHKH, B TOM YHCJIE C UCNOJb30BaHUEM U-
3W4YeCKUX 3HaHUU;

—OIleHKa CBOUX JAeWCTBUH C YYETOM BJIMSHHUSA HA OKPYKAIOIYIO
cpeny, BO3MOXKHBIX I'J106abHbIX TOCAeCTBUN

METANPEAMETHBIE PE3Y/IbTATHI

YHMBepcasibHble NO3HaBaTe/IbHble AeﬁCTBMﬂ

bBa3zoebile nozuueckue oeiicmeust:

—BBbISIBJISITh U XapaKTepU30BaTb CylleCTBEHHble MPHU3HAKU O0OBbEK-
TOB (sIBJIEHUI);

—YyCTaHaBJUBATb CYIeCTBEHHbIN NPHU3HAK KJIacCUPUKALUU, OCHO-
BaHUs )11 06001eHNSA U CPaBHEHHUS;

—BBbISIBJIATh 3aKOHOMEPHOCTU U NMPOTUBOpPEUHss B paccMaTpuBae-
MbIX paKTaX, JaHHBIX U HAGJIIOJeHUSIX, OTHOCSIIUXCS K pusnye-
CKHUM SIBJIEHUSIM;

—BBbISBJISITh NPUYUHHO-CJIe/[CTBEHHbIE CBSI3W NpPU U3yYeHUU GU3u-
YeCKUX SIBJIEHHH U MPOIECCOB; ZeJlaTh BBIBOJABLI C HUCIOJIb30BaHU-
eM JeAYKTUBHBIX U WHAYKTHUBHBIX YMO3aKJHYEHWH, BBIJBUTATh
TUIOTEe3bl 0 B3AUMOCBA3AX PU3UUECKUX BEJIUUUH;
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—CaMOCTOSITEJIbHO BBIOMPATb CHOCO6 pelleHUs y4yeGHOU ¢uaude-
CKOHM 3alayM (CpaBHEHHE HECKOJIbKHX BapHaHTOB pelleHHUs, BbI-
60p HaubGoJiee MOAXOASANIETO C YYETOM CAaMOCTOSATEbHO BhIJIeJIEH-
HBIX KDUTEPUEB)

Baszoevie uccneooeamenvckue oeiicmeust:

—MWCI0JIb30BaTh BOMNPOChI KaK MUCCIAEN0BATENbCKUH UHCTPYMEHT
[MO3HAHUS;

—IMPOBOAUTL [0 CAMOCTOSITEJIbHO COCTABJIEHHOMY IJIaHY OIBIT, He-
CJIOKHBIA (H3UYEeCKUNW 3KCIEepUMEHT, HeOOoJIbIlloe UCCAe0BaHUE
duU3HUecKoro sABJIeHUS;

—OIleHUBaTh Ha MNPHUMEHUMOCTb M JOCTOBEPHOCTb HWHPOpPMAIUIO,
MOJIYYEHHYIO B X0/le UCCIeJOBAHUS UJIU 3KCIIEPUMEHTA;

—CaMOCTOAITEJIbHO GOPMYJIMpOBaTh 000GIIEHUs U BBIBOJABLI IO pe-
3yJibTaTaM MPOBeJEHHOT0 HaGJ/I0/IeHHs, OTbITA, UCCJIeJJ0BAHUS;

—INpPOTHO3UPOBATh BO3MOXXHOE JaJibHelllee pa3BUTHE GU3UYECKUX
MPOIECCOB, a TAKXKe BBIJBUrATh MPEAIOJJ0KEeHUs 006 UX PAa3BUTHU
B HOBBIX YCJIOBHUSIX MU KOHTEKCTAX
Paboma ¢ ungpopmauvueii:

—MNpPUMEHSATh pPa3JIMYHble METOJbl, HHCTPYMEHTbI U 3ampochl NpPHU
nmovcke U oTbope MHGOPMAIMU WJM AAHHBIX C Yy4ETOM NpeaJsio-
>KEeHHOU y4eOHOU PU3NIECKOU 3a4auH;

—aHaJ/IM3UpPOBaTh, CHCTEMATHU3UPOBAaTh U HWHTEPIPETHPOBATb HH-
dopmManuio pa3IMYHBIX BUOB U GOPM NpeACTABIEHHUS;

—CaMOCTOSITeJIbHO BBIOUPATh ONTHUMaJbHYI ¢(opMy mnpeacTaBJie-
HUSA HWHOOpPMALMM W WJUIIOCTPHUPOBATh pellaeMble 3aJaddl He-
CJIO)KHBIMHM CXeMaMH, AWarpaMMaMH, UHOH rpadUKOd U HUX KOM-
OMHaLUAMU

VHMBepcaanble KOMMYHMKATUBHbIE AeﬁCTBMH

Oobuwenue:

—B XoJle ob6CcyxAeHUsA y4eOHOro MaTepuasa, pe3y/bTaToB Jabopa-
TOPHBIX paGoOT W NPOEKTOB 33/laBaTh BOIPOCHI MO CyLIeCTBY 06-
Cy)K/laeMOH TeMbl M BbICKa3blBaTbhb HJeH, HalleJleHHble Ha pelle-
HMe 33/la4y U NoAJep>KaHue 6JiaroxeaTeIbHOCTH OOLIeHHUS;

—COIOCTABJIAATb CBOU CYXJ€HHUS C CYy>KJeHUSMU APYTrux y4acTHHU-
KOB JlMaJlora, 06Hapy»>XMBaTh pa3jl4yHle U CX0ACTBO NO3ULUY;

—BbIpaXKaTh CBOI TOYKY 3peHHUs B YCTHBIX U NMHUCbMEHHBbIX TEKCTaX;

—NyGJINYHO MPEJCTABJATh Pe3y/bTaTbl BBINOJIHEHHOIO GU3NYECKO-
ro onbITa (3KCIEepUMEHTA, UCCAeJOBaHUs, TPOEKTA)
Coemecmnan  Ooeamenvnocms  (compyonuuecmeo):

—IMOHMUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHJHOW U HH/[U-
BUJAYaJbHOU paboThl NpU pelIeHUU KOHKpPeTHON <u3nueckoi
MpoGJieMbl;
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—INpPUHUMAThb LeJU COBMECTHOHW [JesTeJbHOCTH, OpPraHU3O0BBIBAThb
JleHiCTBUA N0 eé [JOCTHXKEHHUIO: pacnpefesiTb POJIH, 06CYXAaThb
MPOIECChl U Pe3yJIbTaThl COBMECTHON paboThl; 06061[aTh MHEHUS
HeCKOJIbKUX JII0Je;

—BBINOJIHATb CBOK 4YacTb pabOThI, AOCTUras KadyeCTBEHHOIO pe-
3yJbTaTa MO0 CBOEMY HANpaBJEHWIO U KOOPJAUHUPYS CBOU Jei-
CTBMSA C PpyTMMH 4JleHaMH KOMaH/bl;

—OlLleHMBaTh KayeCTBO CBOEro BKJaZAa B OOLIMM MPOAYKT MO KpUTe-
pUsAM, CaMOCTOSTeJbHO CPOPMYJUPOBAHHBIM Y4YaCTHHKAMHU B3a-
WMOJeNCTBUS

YHMBEpPCa/IbHbIE PETYNATUBHbIE AENCTBUSA

Camoopzanuzauyus:

—BBISBJATD NPO6JIEMbI B })KU3HEHHBIX U Y4eOHbBIX CUTyaLlUAX, Tpe-
OyOIIUX AJs pelieHus U3niecKUX 3HaHUH;

—OpHEHTHPOBATbCA B Pa3/IMYHbIX NOJX0JaX MPUHATHUSA pelleHUuN
(MHAMBUAYaJIBHOE, IPUHATHUE pelleHus B IpyIIe, IPUHATHE pe-
LIEHWUH IPyIINou);

—CaMOCTOSITE/IbHO COCTaBJATb AJTOPUTM pelleHUs ¢HU3NYECKOU
3aJlau¥ WJIM IJIaHa MUCCAeJJ0BaHUSA C YYETOM HMEIOLUXCA pecyp-
COB U COOGCTBEHHBIX BO3MOXKHOCTEN, apryMeHTHPOBATh IpejJara-
eMble BApUaHThI pelleHnH;

—Jie/1aTh BbIGOP U O6paTh OTBETCTBEHHOCTD 3a pellleHHe
Camoxonmpons (pegpnexcus):

—/laBaTh aJIeKBAaTHYIO OI€eHKY CHUTYalM{ W NpeJJaraTh IJIaH eé u3-
MEeHEHUS;

—OO'BSCHATh NMPUYUHBI AOCTHXKeHUS (HEJOCTIXKEHUs) pe3y/1bTaToB
JlesITeJIbHOCTH, 1aBaTh OLlEHKY MPUOOPETEHHOMY ONBITY;

—BHOCHUTb KOPPEKTUBHI B AeATEJbHOCTb (B TOM YHCJ€ B XOJ BBIIOJI-
HeHUs1 QU3UYECKOTO HCCJIeLOBAaHUS WM MPOEKTa) Ha OCHOBE HO-
BBIX OOCTOSITEJIbCTB, M3MEHHUBIIUXCS CHUTYalMH, yCTAaHOBJIEHHBIX
ouIM60K, BO3SHUKILINX TPYAHOCTEH;

—OI|eHMBATh COOTBETCTBHE Pe3y/bTaTa LieJIU U YCIOBUAM
DmoyuonanvHolii unmen1eKm:

—CTaBUTb cebs1 HA MeCTO APYroro yesjoBeKa B XOJie Cllopa WJU JHUC-
KyCCHMU Ha HAy4YHYI0 TeMy, IOHHUMaTb MOTHUBBI, HAMEPEHUS H JIO-
TUKY Jpyroro
Ipunamue cebsn u opyzux:

—IpU3HaBaTh CBOE NpPaBO Ha OIIMOKYy HpU pelleHUH U3UYEeCKHUX
3a/ia4 WJIM B YTBEPXKAEHUSIX HA Hay4YHble TEMbI U TAaKOe >Ke MpPaBo
JApyroro

OU3NKA. 7—9 Knaccl 25



NMPEAMETHBIE PE3Y/IbTATDI

7 Knacc

[IpeagMeTHbIE pe3ysibTaThl HA 6a30BOM YPOBHE [J0OJ/DKHBI OTPaXKaTh
cHOpPMHUPOBAHHOCTD y 0OYUYAIOIINXCS YMEHUH:

—MHCIO0JIb30BaTh NOHATUA: GU3UYECKUEe U XUMHUYECKUe SABJIEHUS;
HabJIIOieHUEe, SKCIIEPUMEHT, MO/leJib, TUIIOTEe3a; eAUHHUILbI PU3U-
YeCKHUX BEJIMYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS Bellle-
cTtBa (TBEpZOe, XUJKOe, ra3000pa3HOE); MeXaHUYeCKoe J[BHKEHHe
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSAMOJIMHENHOE), TPAEKTOPHUS,
paBHOJZeHCTBYIOIIAsA CUJIL, Aedopmanus (yopyras, jacTudeckasi),
HEBECOMOCTb, COOBIIAIOIINECS COCY/IbI;

—pasauyath gBaeHus (Auddys3us; TeraoBoe JBUKEHHE YACTHI Be-
1[eCTBa; pPaBHOMEpPHOEe /[BMXKEHHE; HepaBHOMEPHOEe [IBMXKEHUE;
WHeplHUs; B3aUMOJIEWCTBUE TeJs; paBHOBecHe TBEPJbIX TeJ C 3a-
KpelnJIEHHOHN OCbl0 BpallleHHWs; nepejaya JaBJeHUs] TBEPABIMU Te-
JlaMH, >KHUJAKOCTSIMH W rasaMi; aTMocdepHoe JaBJeHHUE; ILJaBa-
HUe TeJ; NMpeBpallleHHusT MeXaHWYeCKOW 3Hepruu) Mo OMNHCAHUI0
HUX XapaKTepPHbIX CBOMCTB U HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIO-
KX JaHHOe GU3UIecKoe SIBJIEHHE;

—pacno3HaBaTbh NpPOsIBJIeHHE H3YYeHHbIX QU3UYECKUX SBJIEHUH
B OKpYy»KawlIleM MHpe, B TOM 4ucjie pU3UYecKue sIBJIEHUS B MpPU-
poJie: MpUMephl JBIKEHHUsS C PA3JIUYHBIMH CKOPOCTSIMU B KHUBOH
Y HeXXHBOW NMPUPOJE; AEUCTBUE CUJIbI TPEHHUS B IPUPOJE U TEXHU-
Ke; BJIMsSHHE aTMOCPEepHOro JaBJeHHUs Ha KUBOW OpraHU3M; IJa-
BaHHe DbIG; pbluard B TeJie 4YesJO0BEKa; NMPHU 3TOM INEPEBOAUTH
MPaKTHYECKYI0 33aJladyy B Y4eOHY0, BBIJEJATh CyIeCTBEHHBIE
CBOMCTBa/NpuU3HAKU PU3NYECKUX SIBJIEHUH;

—OMNUCHIBAaTh W3y4YeHHble CBOWCTBA TesJ M (QU3UYECKUE SIBJIEHHs, HC-
noJib3ys ¢usndeckre BeJIMUUHbI (Macca, 06bEM, JIOTHOCTh Be-
L[ECTBA, BpeMs, MyTh, CKOPOCTh, CPESHAS CKOPOCTH, CUJIA yIIPy-
rOCTH, CUJIa TSIPKECTH, BEC TeJIa, CUJIa TPEHUs, laByieHue (TBEPAO-
ro TeJia, >KUJIKOCTH, ra3a), BbITAaJKHUBAIOIIASA CHUJIa, MEXaHHUYeCKas
paboTa, MOIIHOCTD, IJIEYO CUJIbl, MOMEHT CHUJIbI, KO3PPUIHEHT
MOJIE3HOTO JeWCTBUS MeXaHW3MOB, KUHeTHYecKass U MOTEeHLU-
asbHasl 3HEPTHsl); IPU ONMHMCAHUU MPABUJILHO TPAKTOBAaTh PpU3U-
YEeCKHH CMBICJ HCNOJIb3yEMbIX BEJIMUMH, UX 0003HAYEeHU U eIH-
HUIbI GU3UYECKUX BEJUYUH, HAaXOJAUTb (POpPMYyJibl, CBA3BIBAIO-
1[Me JAaHHYI (PU3UYECKY0 BEeJUYHHY C APYTUMHU BeJUYUHAMH,
CTPOUTH rpadyKU U3y4eHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJIH-
4UH;

—XapaKTepUu30BaThb CBOWCTBA TeJ, pU3UYeCKHe SBJIEHUS U Mpoliec-
Cbl, UCNIOJIB3YSl NpaBUJa CI0XKEHUs cua (BAOJIb OJHOUN MpPSIMOM),
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3akoH ['yka, 3akoH Ilackand, 3akoH ApxuMeJa, NpPaBUJO PaBHO-
Becus pblyara (6J/10Ka), «30/10TO€e NMPaBUJIO» MeXaHUKH, 3aKOH CO-
XpaHeHUs MeXaHW4YeCKOU 3Hepruu; NpU 3TOM [AaBaThb CJIOBECHYIO
GOopMy/IMPOBKY 3aKOHa M 3alHUCbIBaThb €ro MaTeMaTH4ecKoe BbI-
pakeHUe;

—O00bsACHATL (QuU3NYecKHe SBJIEHUs, NPOLECChl U CBOMCTBa TeJ,
B TOM 4YHCJIe U B KOHTEKCTe CUTyallud NPaKTUKO-OPHeHTHUPOBaH-
HOTO XapakKTepa: BBIABJATb NPUYUHHO-CJIeJCTBEHHbIE CBS3H,
CTPOUTH OO'bsSICHEHHE M3 1—2 JIOTUYECKUX IIAaroB C OMOPOM Ha
1—2 u3y4eHHBIX CBOWCTBA (QU3UYECKUX SBJIEHHUH, PU3UUYECKUX
3aKOHA UJIM 3aKOHOMEPHOCTH;

—pewaThk pacyéTHble 3a/ladyu B 1—2 [elCcTBUSA, UCIOJb3ys 3aKOHBI
1 bopMyJbl, CcBA3bIBawIlive (U3NYECKHEe BEJHWYUHbI: Ha OCHOBE
aHa/JM3a yCJA0BUA 3aJlaud 3allUCbIBaTb KpaTKOe YCJOBHE, MOJ-
CTaBJATh PU3UYeCKHe BeJUYUHBI B GOPMYJbl U NMPOBOAUTH pac-
4ETbl, HAXO/AUTh CHPABOYHbIE JAHHble, HEOOXOAMUMBIE JJIs pelie-
HUs 3ajay, OlLleHHBAThb PeaJUCTUYHOCTb MOJy4YeHHOU ¢usnde-
CKOU BeJIMYUHBI;

—pacno3HaBaTh MPO6JIeMbl, KOTOPble MO>KHO PEIIUTh NPU MOMOLIU
$u3NYecKUX MeTO/I0B; B ONMCAaHUU HCCJe[J0BaHUA BbIAEJATb NpO-
BepsieMoe TpeJIoJIoXKeHue (TUmoTe3y), pa3jindaTb U HHTepIpe-
THPOBATh MOJIyYeHHBIA pe3yJbTaT, HAaXOAUTb OUIMOKU B XOJe
ONBITA, AeJIaTh BbIBO/bI 10 €r0 pe3yJbTaTaM;

—IPOBOAUTL ONBITHI MO HabJOAeHHI0 QU3UYEeCKUX ABJEHUN WU
dusnvecKkux CBOUCTB Tes: GOpPMyJHPOBATH NpOBepsieMble NpeJ-
MI0JIOXKEeHUS], COOUPATh YCTAHOBKY U3 NpeJJIOXKEeHHOI0 060py/0Ba-
HMs$l, 3alIMCbIBATh X0/, ONbITA U GOPMYJIUPOBATh BbIBO/bI;

—BBINOJIHATh NPSMble U3MEPEHHUS PACCTOSAHHUS, BpEMEHH, MacChl
TeJs1a, 06’ bEMa, CUJIBI M TeMIepaTyphl C UCII0JIb30BAHUEM aHaJIOTO-
BbIX U IMPPOBLIX NIPUOOPOB; 3aIUCbIBATh MOKa3aHUsI NpUOOPOB
Cc y4éTOM 33/laHHOU abCOIIOTHOM MOTPEMIHOCTH U3MEPEHUH;

—IpOBOAUTL HCCJeJj0BaHHe 3aBUCHMOCTH OJHON ¢HU3UYeCKOH Be-
JIMYMHBI OT JPYrod C MCIO0JIb30BaHWEM NpPsSMBIX U3MepeHUH (3a-
BHUCHMMOCTH NYTH PaBHOMEPHO J[ABWXKYILErocdad TesJa OT BpPeMeHH
ABWXKEHUS TeJa; CUJIbl TPEHHUS CKOJIbXKEHUS OT CHUJIBbl JaBJEHHS,
KayecTBa 06pabOTKH MOBEPXHOCTEN Tes U He3aBUCUMOCTU CHJIBI
TPeHHUA OT IJIOLIAAM CONMPUKOCHOBEHHUS TeJ; CUJIbl YIPYyroCTH OT
YIUJIMHEHUs NPYXUHBI; BBITAJKUBAWOIIEA CUIBI OT 06bEMa HOrpy-
>KEHHOM 4YacCTH TeJla M OT MJIOTHOCTH XUJKOCTH, eé He3aBUCHUMOCTH
OT MJIOTHOCTH TeJa, OT IJIyOWHBI, HA KOTOPYI0 MOTPYKEHO TeJO;
YCJIOBUH IJIaBaHUS TeJI, YCJIOBUHA PaBHOBECHS pblyara U GJIOKOB);
y4acTBOBaTb B IIJIJAaHUPOBAaHUM y4eOGHOIro HcClef0BaHHUs, COOU-
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paTh YCTAaHOBKY M BBINOJIHATH HU3MEpPEHUs], CJaeays NpeJioKeH-
HOMY IlJIaHy, PUKCHPOBATh pe3yJibTaThl MOJIYYeHHOW 3aBHCHMO-
CcTHU QU3HNYECKUX BEJIMYUH B BHUJE NPEAJIOKEHHbBIX TaGJIUI U Tpa-
$UKOB, Aes1aTh BHIBOJIBI 10 Pe3yJIbTaTaM HUCC/IeN0BaHUS;

—IpPOBOAUTH KOCBEHHbIEe U3MepeHUsI PU3NIECKUX BEJIMYUH (IIJIOT-
HOCTb Bell[eCTBa XUJKOCTH W TBEPJOTO TeJa; CUJa TPEHHUST CKOJIb-
>)KEHUsl; aBJeHHe BO3/yxa; BbITAJKHUBAIOIAS CHUJIA, EHCTBYIO-
1jasi Ha MOTPYKEHHOE B XKUJKOCTb TeJIO; KO3PpPULIMEHT MOEe3HO-
ro JelCTBUA MNPOCTbIX MEXaHWU3MOB), CjeAys MpeAJOKeHHOU
UHCTPYKIMU: TIPU BbITTOJIHEHUH U3MEPEHUN COGUPATh IKCIEPHU-
MEHTAJIbHYI0 YCTAHOBKY U BbIUHCJISITh 3HAaYEHN e UCKOMOU BeJiu-
YUHBI;

—Co6JIIJaTh NMpaBuJa TeXHUKU 06e30MacHOCTH NMpHU paboTe c Jyabo-
pPaTOpPHBIM 0GOpPY/l0BAaHHUEM;

—YyKas3bIBaTh NPUHIUIBI AEUCTBUS NPHUOOPOB U TEXHUYECKUX
YCTPOHCTB: BEChl, TEPMOMETP, AUHAMOMETP, COOOIIAIINECS CO-
cyabl, 6apoMeTp, pblyar, NOJABHU>KHBIN U HENOABUKHBIN 6JIOK, Ha-
KJIOHHAs MJI0CKOCTb;

—XapaKTepU30BaTh NPUHIMIBI AeHUCTBUSA H3YYEHHBIX NPUGOPOB
U TeXHUYEeCKUX YCTPOUCTB C OMOPOW HA MX OMHCAaHUsA (B TOM 4YHC-
Jie: TOAIIWIHHUKH, YCTPOUCTBO BOJONPOBOJA, THUAPABJIHYECKUH
npecc, MaHOMETP, BbICOTOMeED, MOPIUIHEBON HACOC, apeoMeTp), MC-
M0J1b3ysl 3HAHUS O CBOMCTBax PU3UYECKUX SIBJEHHUH U HeobXoJu-
Mble GU3UUYECKHE 3aKOHbI 1 3aKOHOMEPHOCTH;

—NOpPUBOJUTHL NpPUMephbl / HAXOAWUTh HHPOpPMALHI0 O MOpUMepax
MPaKTUYECKOTO HCIOJIb30BaHUSA (PU3UYECKUX 3HAHUU B MOBCE]-
HEBHOMW >XU3HU JJis obecreyeHUs 6e30MaCHOCTH NMpU oOpalleHuHU
C mpubopaMH U TEeXHHYECKUMH YCTPONCTBAMH, COXpPaHEHHs 370-
POBbSl M COGJIIO/IEHUS]T HOPM 3KOJIOTUYECKOr0 MOBEJIEHUsI B OKpY-
»Karolel cpene;

—OCYILIEeCTBJSTh OTOOP UCTOYHUKOB MHOPMaLMU B ceTu UHTEepHET
B COOTBETCTBUU C 33JJaHHBIM IMOWCKOBBIM 3allpOCOM, Ha OCHOBE
WMEeUIUXC 3HAHUU WU NMyTEM CpaBHEHWs pa3JUYHBIX HUCTOYHH-
KOB BBIJIeJIITh MHPOpPMAIHIO, KOTOpasi SBJSETCA MPOTHBOPEUYH-
BOU MJIK MOXKET O6bITh HeZJOCTOBEPHOM;

—MWCN0JIb30BaTh NPH BBINOJHEHUU Y4eOHbIX 3aJlaHUM Hay4YHO-IO-
NyJSPHYIO JINTEPaTypy GU3HUYECKOro COJiep>KaHHUs, CIpaBOYHBbIE
MaTepHaJibl, pecypcbl ceTH HMHTepHeT; BJaJleTb NpHUEMaMH KOH-
CNeKTUPOBAHUSA TEKCTa, Npeobpa3oBaHUsl UHPOPMALUU U3 OJHOU
3HAKOBOU CUCTEMBI B APYTYIO;

—co37laBaTh COOCTBEHHbIe KPaTKHe MUCbMeHHbIE U YCTHBIE CO0bIIe-
HHS Ha OCHOBe 2—3 MCTOYHUKOB MHbOpPMALMH PU3INUIECKOTO CO-
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Jlep>KaHHA, B TOM 4HCJe Ny6JHMYHO JAeslaTh KpaTKHe COOGLIeHUs
0 pe3yJ/ibTaTaX NPOEKTOB MJIM Yy4eOHbBIX MCCIeZJ0BaHUM; MPU 3TOM
rPaMOTHO MCHOJIb30BaTh W3y4YeHHbIM NMOHATUWHBIN annapaT Kyp-
ca GU3NKH, CONPOBOXK/ATh BBICTYIIJIEHHE NIPe3eHTaluel;

—IpHY BBINOJHEHUU YUYeOHBIX NMPOEKTOB U MCCJIeJ0BaHUM pacnpepe-
JIATb 00S3aHHOCTH B TPyINIle B COOTBETCTBUM C MOCTaBJEHHBIMH
3a/layaMy, CJAeJUThb 3a BBINOJHEHHEM IlJIaHa JeHCTBUH, aJleKBaT-
HO OIleHHWBATbh COGCTBEHHBIN BKJIaJ, B AeATENbHOCTb IPYIIbI; BbI-
CTpanBaTh KOMMYHHUKaTHBHOE B3aHMMOJeHCTBUE, YYUTbIBas MHe-
HHe OKpY>KaloluX

8 Knacc

[IpegMeTHBIEe pe3y/bTaThl HA 6a30BOM ypOBHE J0JDKHBI OTpaXkaTb
chOpPMHUPOBAHHOCTD y OOYUYAIOIUXCS YMEHUH:

—MUCIOJIb30BaTh MOHATUS: Macca M pa3Mepbl MOJIEKYJ, TeIJOBOe
JABH>KEeHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BellecTBa,
KpUCTa//INYecKhue W aMOp¢HBbIe TeJa, HACBIIM[EHHbIA U HEHAChI-
LUleHHbIA Map, BJIAXKHOCTb BO3JyXa; TeMIlepaTypa, BHYTpPeHHss
3Heprus, TeINJIOBOW JABUraTesb; 3JIeMeHTAapPHbIK 3JeKTpUUYECKUH
3aps/j, 3JIeKTPUYeCKOe I0Jie, MPOBOJHUKU U JUIJEKTPHUKH, MO-
CTOSIHHBIN 3JIEKTPUUYECKUH TOK, MATHUTHOE I0JIE;

—pasJyinyaTh sBJeHUs (TelJIOBOe pacllupeHUe/cxKaTUe, TelJole-
pe/Zlaya, TelJIOBOEe paBHOBecCHe, CMauMBaHHe, KalUWLJIspHble SB-
JIEeHU ], UCllapeHHe, KOHJeHcals, [JlaBJIeHUe, KpUcTalJiu3alnus
(oTBepaeBaHue), KUIIEHHE, TeIJIONepe/iada (TenJI0nIpPOBOJHOCTD,
KOHBEKIUsl, U3JyUYeHUe); dJIeKTpHU3alus TeJs, B3auMoJelcTBUe
3apsiioB, OEeNCTBHS 3JEeKTPUUYECKOro TOKa, KOPOTKOEe 3aMbIKa-
HUe, B3aUMOJeNCTBHEe MarHuTOB, JE€MCTBHE MarHUTHOIO ITI0JIs
Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHasi UHAYKIHA) MO OMNU-
CaHUIO UX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIBITOB, 1€MOH-
CTpUPYIOLIUX JaHHOEe GU3UYEeCKOe sIBJIEHUE;

—pacno3HaBaTh NPOSBJE€HHE U3YYeHHbIX QUINYECKUX SBJEHUU
B OKpYyXKawllleM Mupe, B TOM 4yucle PU3UYecKUue sIBJIEeHUS B MPU-
poJe: NOBEPXHOCTHOE HaTsKeHUe W KalNWJISIpHble sIBJEHHUS B
NpUpoJe, KpUCTa/Jibl B NpuUupoje, usaydeHue CoJiHLIA, 3aMep3a-
HUEe BOJOEMOB, MOpPCKHe OpH3bl, 00pa3oBaHHE pOChI, TYMaHa,
UHesl, CHera; 3JeKTpUYecKUe sIBJieHUs B aTMocdepe, 3jJeKTpuUUe-
CTBO KMBBIX OPraHU3MOB; MarHUTHOE ToJie 3eMJIH, Apeid moJiro-
COB, pOJIb MarHUTHOTrO MOJISA AJs >KU3HU Ha 3eMJie, MOJISIPHOE CH-
siHUe; TIPU 3TOM MEPEBOJAUTH NMPAKTUYECKYI 3aJadyy B y4eOHYIO,
BBIEJIATh CYIIeCTBEHHble CBOWCTBAa/NMPU3HAKU (QU3NUYECKHUX SIB-
JIEHUH;
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—ONHKChIBAaTh U3yYeHHble CBOHCTBA Tes U QU3UYeCKHe sABJIEHUS, HC-
noJsb3yss ¢u3nyecKHe BeJIMYMHBI (TeMIlepaTypa, BHYTpPeHHHAS
3Heprus, KOJMUYeCTBO TEIJOThl, yJeJbHas TeINJIOEMKOCTb Belle-
CTBa, yZAeJbHasa TeNJoTa IJIaBJeHHUs, yJe/bHas TelJoTa Mapoo6-
pasoBaHMs, yJe/bHasg TeIJoTa CropaHdhs TOIJIMBA, K03pPuuu-
€HT TMOJIE3HOT0 JAeWCTBUSA TeNJOBOH MallMHbI, OTHOCHUTEJIbHas
BJIQXXHOCTb BO3JyXa, 3JIEKTPUYECKUH 3apsj, CujJa TOKa, 3JIeK-
TpHUUYeCcKoe HaNpsihKeHHe, CONPOTHUBJIEHHEe NMPOBOAHUKA, yJesbHoe
CONPOTHBJIEHHE BellecTBa, paboTa U MOILHOCTb 3JIEKTPHUYECKOTO
TOKa); MNpU ONHUCAHUKM NPABUJIBHO TPAKTOBAaTh (GU3NYECKUH
CMBICJI MCIOJIb3yeMbIX BeJIWYUH, 0003HAaYeHUsA U eJMHULbl QU3U-
YeCKMX BeJIMYMH, HaxXoJUTb (GOpPMYyJbl, CBA3bIBAKOILIHE JAHHYIO
$u3nYecKy0 BeJIUUUHY C JPYTMMU BeJUYHHAMHU, CTPOUTh rpadu-
KU U3y4eHHbIX 3aBUCUMOCTeN GU3NYECKUX BEJTUUUH;

—XxapaKTepHu3oBaTb CBOMCTBa TeJs, (U3UYeCKUe SIBJE€HHWSA U IMpoO-
LleCChbl, UCI0JIb3ys OCHOBHBIE IOJIOXKEHHUS MOJIEKYJIAPHO-KUHETH-
YeCKOW TeOpUM CTPOEHHA BellleCTBa, NIPUHIMI CyNepno3uL U Io-
Jel (Ha KayeCTBEHHOM YDOBHe), 3aKOH COXpaHeHHUd 3apsja, 3a-
koH Oma gy y4yacTka Uend, 3akoH /[pkoynas—JleHna, 3akoH
COXpaHEHHUsI SHEPTUU; NIPU 3TOM [JlaBaThb CJIOBECHYI0 GOPMYJIHPOB-
Ky 3aKOHa U 3allMCbIBaTh €ro MaTeMaTHU4eCKoe BbIpaXKeHue;

—O006BACHATh QU3NYECKHe NMPOoILecchl U CBOHCTBA TeJ, B TOM YMCJe
U B KOHTEKCTe CUTyallM¥l NPaKTHUKO-OPHUEHTHPOBAHHOIO XapakTe-
pa: BBIABJATH NPUYUHHO-CJEACTBEHHble CBSA3M, CTPOUTBH 0OBsAC-
HeHHe U3 1—2 JIOTHUYeCcKUX UIaroB € onopod Ha 1—2 u3y4yeHHBbIX
cBOMcTBa QU3NYECKUX SIBJIEHUH, PU3UYECKUX 3aKOHOB HJIM 3aKO-
HOMEPHOCTeH;

—pewaTb pac4éTHble 33aAa4u B 2—3 JeHCTBUs, UCNO0Jb3ys 3aKOHBI
u bopMyJbl, CBA3bIBawInve (GU3NYECKHE BEJIWYUHBI: Ha OCHOBE
aHa/iM3a YCJA0BHA 3aZa4d 3alUChIBaTh KpaTKoe YCJOBHUE, BbIAB-
JIATb HeJJOCTATOK JJaHHBIX JJI pelleHHs 3aJadH, BbIOUpPATh 3aKO-
Hbl U GOpMyJibl, HEOOXOAUMbIe AJis1 e€ pelleHHs, NIPOBOJUTb pac-
4éThbl U CPAaBHUBATb NOJIyieHHOEe 3HaYeHHe PU3NYEeCKOH BEeJUYH-
HBbI C U3BECTHBIMU JJAHHBIMY;

—pacno3HaBaTb NpPo6JieMbl, KOTOpble MO>XHO PEeIlUTb NPU MNOMOLIU
du3NYECKUX METOM0B; HCIOJIb3ys OMHCAHWE WCCIAELOBAaHMUS, BbI-
JleJIsiTh poBepsieMoe IpeJNoJoKeHUe, OLleHUBaTh MPaBUJIbBHOCTb
nops/iKa NpoBeJleHUsl UCCIeJOBaHUs, JielaThb BbIBO/bl;

—IpPOBOAUTL ONBITHI MO HAOGJIOAEHUI0 (QU3UYECKUX SBJEHUH HJIU
dusnvYecKknx CBOWUCTB TeJs (KanuJISIpHBIE SIBJIEHHsS, 3aBUCHMOCTb
JlaBJleHHsl BO3/yxa OT ero o6'béMa, TeMIlepaTypbl; CKOPOCTH IpoO-
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Ilecca OCTbIBaHHUSI/HarpeBaHHUsl TNMPHU HU3JYYeHUU OT IBeTa U3JY-
YaloleH /morJonamileld MOBepPXHOCTHU; CKOPOCTh HCIapeHHUs BO-
Abl OT TEeMIlepaTypbl XUAKOCTU U IJIOWAJU €& MOBEPXHOCTH;
3JleKTpu3alysi TeJl U B3aUMOJIENCTBUE 3JIEKTPUYECKUX 3apsi/ioB;
B3aUMO/JIECTBUE TMOCTOSIHHBIX MarHuMTOB, BHU3yaJiM3alldsl Mar-
HUTHBIX II0JIEW IOCTOSIHHBIX MAarHMTOB; JEWCTBUS MarHUTHOTO
oJii Ha NPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa, CBOU-
CTBa 3JIEKTPOJIBUTrATeJiA IIOCTOSHHOTO ToOKa): GOpMYyJIMpPOBaTh
NpoBepsieMble MPEAIOJIOXKEHUS], COOUPATh YCTAaHOBKY M3 NpeJJio-
JKEHHOTO O00O0OpYJIOBaHHS; OMUCHIBATH XOJ[ ONbITa U GOPMYJIHPO-
BaTh BbIBO/IbI;

—BBINOJIHATb NpsIMble HW3MepPeHUs TeMIepaTypbl, OTHOCUTEJbHOH
BJIQXKHOCTH BO3/yXa, CUJIbl TOKA, HANPSKEHUS C HCIOJIb30BaHU-
eM aHaJIOTOBbIX NPUOOPOB M JATUMKOB (U3UUYECKUX BeJUYUH;
CpaBHUBATh pe3y/bTaTbl U3MepeHUH C Yy4ETOM 3aJlaHHOU abco-
JIIOTHOM NMOTPEIHOCTH;

—NOpPOBOAUTHL HCCJEJOBAaHHE 3aBUCUMOCTH OJIHOW (PHU3UUECKON Be-
JIMYUHBI OT APYrod C HCHOJIb30BaHHWEM IMPSIMbIX M3MepeHUU (3a-
BUCUMOCTb CONPOTHBJIEHUA NPOBOJAHUKA OT €ro JJIMHBI, MJI0LAaAU
NOIMEPEeYHOTr0 CeYeHHsI U YAeJbHOr0 CONPOTUBJIEHUS BellecTBa
MPOBOJHHKA; CUJIbl TOKa, UAYLIEro yepe3 NPOBOJHHUK, OT HaMps-
>)KEeHUsI Ha MPOBOJHHUKeE; HCCeJlOBaHUe MOCJeA0BaTeJbHOr0 U Ma-
paJlJIeIbHOTO COeJJUHEHUH MPOBOJAHUKOB): NJIAHUPOBATh UCCJIE/0-
BaHUe, COOHUpAThb YCTAHOBKY W BBINOJHATb HU3MepeHUs, cileays
NnpeAso’)KeHHOMY IJ1aHy, QUKCUPOBATbh pe3yJbTaThbl MOJyYeHHOU
3aBUCHUMOCTH B BU/Jle TAOJIHUI U rpadUKOB, JleJ]aTb BBIBOJbI IO pe-
3yJibTaTaM UCCJAe[0BaHUSI;

—INOpPOBOAUTb KOCBEHHble U3MepeHUs1 PU3UUYECKUX BeJUUYUH (YAesb-
Hasg TeIMJIOEMKOCTb BellleCTBa, CONPOTHBJEHHWE NPOBOJHHUKA, pa-
60Ta U MOIIHOCTh 3JIEKTPUYECKOr0 TOKA): IJIAHUPOBATh HU3Mepe-
HHS, COGUPATh IKCIIEPUMEHTA/bHYI0 YCTAaHOBKY, CAeAys MpeaJso-
>)KEHHOU MHCTPYKLMHU, U BbIYUCASATH 3HaueHHe BeJIUUYUHBI;

—Co0JIIJaTh MpaBUJa TEXHHUKH 0e30MacHOCTH NMpHU paboTe c Jyabo-
paTOpPHBIM 060PyZ0BaHUEM;

—XapaKTepu30BaTh MNPUHLUNBI JAeHUCTBHUSA H3YUYEHHbIX NPUOGOPOB
U TEXHUYECKHUX YCTPOUCTB C OMOPON Ha UX ONMHCAHHUSA (B TOM YMC-
Jie: CUCTeMa OTOILJIEHHSI JOMOB, THUIpoOMeTp, MapoBas TYpOUHA,
aMIlepMeTp, BOJbTMETpP, CYETUYUK 3JEKTPHUUECKOU 3HEpPTruH, 3JieK-
TPOOCBETUTEJIbHbIE MMPUOOPHI, HarpeBaTeJJIbHbIE 3JEKTPONPUOOPHI
(mpuMepbl), 3JIEKTpUYECKHE TpPeJOXPAHUTEJH; 3JIEKTPOMArHHUT,
3JIEKTPOJBUTATE/b IOCTOSHHOTO TOKa), HCHOJIb3ysl 3HaHUSA O
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cBoOMcTBax QU3NYECKUX SIBJEHUH W He0o0X0oAuMble (GU3UYECKHe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTble TEXHHUYECKHE YCTPOUCTBA U U3MEPUTEJb-
Hble MPUOOPBHI MO CXEMaM M CXEeMaTHYHBbIM PUCYHKaM (PKHUJKOCT-
HBI TepMOMeTp, TEpPMOC, NCUXPOMETpP, TUIPOMeTp, ABUraTes]b
BHYTPEHHETr0 CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABJAThH CXe-
MBI 3JIEKTPUYECKUX Iernedl C MocjaeA0BaTeJbHbBIM W Mapalljieib-
HBIM COeJiMHEeHUEM 3JIeMeHTOB, pa3/nyas yCJOBHble 0003HaYeHUs
3JIEMEHTOB 3JIEKTPUYECKHUX IeNe;

—NOpPUBOJUTH MPUMEPHI/HAX0AUTh UHPOPMAIUIO 0 MPpUMepaxX Mpak-
TUYEeCKOT'0 MCNOJIb30BaHUA (PU3MUYECKUX 3HAHUW B MOBCEJHEBHOU
»)KM3HHU JJ1s1 obecrieyeHUs 6€30M1aCHOCTU MPHU o6pallleHUur ¢ npubo-
paMH U TeXHUYECKUMH YCTPOUCTBAMH, COXpPAaHEHUS 3J0pPOBbs
U COGJIIOJIEeHHSI HOPM 3KOJIOTUYECKOro NMOBeleHHUsI B OKpy»Kaloleil
cpene;

—OCYILIEeCTBJSTh MOUCK HWHOOpMaUUKU (U3UYECKOrO COJlep’KaHUA
B ceTu MHTepHeT, HA OCHOBe UMEIOIIMUXCSA 3HAHUW M NYyTEM CpaB-
HEeHHUsl [JONOJIHUTEJbHbIX HCTOYHUKOB BbIAeNATb HHPOpMaALUIO,
KOTopas SBJISAeTCS NMPOTHBOPEYUBOH WU MOXKET ObITh HEJ0CTO-
BEpHOU;

—MUCIOJIb30BaTh NPU BbINOJHEHUU Y4eOHBbIX 3aJaHUNW Hay4dHO-IO-
NyJSpHYI0 JIUTepaTypy (H3UUYecKOro cojepkaHus, CIpaBOYHbIE
MaTepuasbl, pecypcel ceTu HWHTepHeT; BJaZeTh NOPUEMAMHU
KOHCIEeKTHUPOBaHUSI TeKCTa, IpeobOpa3oBaHUs HHOOpMaLUU U3
O/lHOY 3HAaKOBOW CUCTEMBI B JIpYTYIO;

—co3/7laBaTh COOCTBEHHbIe MMCbMEHHbIE U KPaTKHe YCTHBIe COo0obIe-
HHUf, 060011a9 MHGOPMALMIO M3 HECKOJBbKUX HCTOYHUKOB (U3U-
YeCKOro cojep:KaHusl, B TOM 4HCJie NyGJUYHO NpPeACTaBJIATh pe-
3yJIbTaThl NMPOEKTHOW WJIM HCCJIeJOBATEJNbCKONH [1eATEJbHOCTY;
MPU 3TOM T'PaMOTHO HCIOJIb30BaTh U3yYeHHbIH MOHSATUHHBINA am-
mapat Kypca ¢U3HUKH, COMPOBOXJATh BBICTYIJIEHHE Mpe3eHTa-
LUeH;

—IpU BBINOJHEHUU YYeOHBIX NMPOEKTOB M HCCAeJOBaHUU ¢uande-
CKUX MPOLIECCOB pacnpenesiTb 06513aHHOCTH B TPyIIle B COOTBET-
CTBHUM C IOCTaBJIEHHbIMHU 33/JjlayaMH, CJEJUTb 3a BBINOJHEHUEM
IJIaHa JAeUCTBUH U KOPPEKTHUPOBATh €ro, aJileKBaTHO OLleHWBAaTh
COOGCTBEHHBIN BKJAJ B [leTeJbHOCTb TPYIIIbl; BICTPAUBATh KOM-
MYHUKAaTUBHOE B3aUMOJeWCTBUE, NPOSIBJASA TOTOBHOCTb paspe-
maTh KOHQJIUKTHI
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9 Kknacc

[IpegMeTHBIEe pe3yabTaThl HA 6A30BOM YPOBHE JOJ/DKHbI OTPa)KaThb
chOpPMHUPOBAHHOCTD y OOYUYAIOIUXCH YMEHUH:

—MHCI0Jb30BaTh MOHATHSA: CUCTEMA OTCYETA, MaTepUasibHAsI TOYKA,
TPaeKTOPHSA, OTHOCHUTEJbHOCTb MEXAaHHUYECKOTO J[BWXKEHUS, [Je-
dopmanusa (ynpyras, ImJacTU4ecKas), TpPeHHeE, LEHTPOCTPEMHM-
TeJbHOE YCKOpDeHUe, HEBECOMOCTb M Ieperpy3KH; LEHTpP TsKe-
CTH; abGCOJIIOTHO TBEpAOE TeJso, IEeHTP TKEeCTU TBEPAOTO TeJa,
paBHOBecHe; MeXaHU4YeCKHe KoJieOGaHUs M BOJIHBI, 3BYK, HH}pa3-
BYK U yJbTPa3BYyK; 3JIeKTPOMarHUTHbIe BOJIHBI, LIKaJia 3JEeKTPO-
MarHUTHBIX BOJIH, CBeT, GJIM30PYKOCTb U JaJbHO30PKOCTb, CIEK-
TPbl UCIIYCKAHUS U NOIJIOIeHUs; aabda-, 6eTa- U raMMa-usJyde-
HUS, U30TOIIB, sI/IepHAsA SHEPreTHKA;

—pasauyaTh siBJeHUs1 (paBHOMEpPHOEe U HepaBHOMEpHOe MPSAMOJIHU-
HellHOoe [BWXXeHHe, PaBHOYCKOPeHHOe IpSAMOJIMHEHHOe [BHXe-
HHe, CBOOOIHOE NaJileHUe TeJsl, pAaBHOMEpPHOe JIBHKEHHE 10 OKPYXK-
HOCTH, B3aHMOJIEMCTBUE TeJ, peaKTUBHOe [IBI)KeHHe, KoJseba-
TeJbHOE JBH)KeHUe (3aTyxalolllde U BBbIHYXKJEeHHble KoJjebaHHu:),
pEe30HAHC, BOJITHOBOE JIBHKEHHE, OTpPaKeHHe 3BYKa, NPSIMOJIMHEH-
HOEe pacnpoCTpaHeHUe, OTPAKEHHEe W IMpeJOMJIeHHe CBeTa, IOJ-
HOe BHYTpeHHee OTpa)KeHWe CBeTa, pasJiokeHHe 06esioro cBeTa
B CIIEKTP W CJIO)KE€HHEe CIeKTpaJbHbIX 1IBETOB, JAUCIEPCUs CBETAa,
ecTeCTBEHHAsl pPaJiIMO0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYaTOTO
CIIEKTpa HW3JIyYeHUsI) MO0 ONMHCAHUI0 UX XapaKTepPHbIX CBOWCTB U
Ha OCHOBE OMNBITOB, JE€MOHCTPUPYIOUIUX JaHHOe (U3UUYEeCKOoe SIB-
JIEHUE;

—pacno3HaBaThb NpOsIBJ€HHE U3YYeHHbIX QU3UYECKUX SBJEHUU
B OKpyXawiieM mMupe (B TOM 4yucje PpU3UYeCKUe SIBJIEHUsS B IPH-
poJie: NMPUJIUBBI U OTJIMBBI, JB>KeHHe TiaHeT COJIHEYHOH CHUCTe-
Mbl, peaKTHUBHOEe [BUXXEHHUE >XUBbIX OPraHU3MOB, BOCIPHUSATHE
3BYKOB >XHBOTHBIMH, 3eMJIeTpsICEHUE, CeMCMUYEeCKUe BOJIHBI, Ly-
HaMH, 3X0, [IBeTa TeJ, ONTUYECKHE SIBJIEHUs B MpUpoje, GUOJIO-
ru4ecKoe JeHCTBHE BUJAUMOTO, VJAbTPAadUOJIETOBOTO U PEHT-
FeHOBCKOTO H3JIyYeHUN; eCcTeCTBEHHbIH paAuOaKTUBHBIA (OH,
KOCMHYeCKHUe JIy4d, paJUOoaKTUBHOE H3Jy4eHHe MPUPOJAHBIX MHU-
HepaJioB; JAeHCTBUE PAaJUOAKTUBHBIX U3Jy4YeHUH Ha OPraHU3M ye-
JIOBEKA), P 3TOM IepeBOJAUTh NMPAKTHUYECKyl0 3aJady B y4de6-
HY10, BBIJIeJISITh CylleCTBEHHble CBONCTBa/mpu3Haku d¢usnye-
CKUX SIBJIEHUH;

—ONHUCHIBAaTh U3y4YeHHble CBOMCTBA Tes U GU3UYECKUE sIBJIEHUS, UC-
nosab3yss ¢U3UYEeCKHe BeJHUYUHBbI (CpeAHsA U MIHOBEHHas CKO-
pPOCTh TeJia MIPU HEPAaBHOMEPHOM JABWXXEHUH, YCKOpPeHUe, epeMe-
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lleHW e, Iy Th, YIJ0Basi CKOPOCTh, CHUJIa TPEHUS, CUJIa YIIPYTOCTH,
CUJIa TSDKECTH, YyCKOpeHHe CBOOOJHOTO MaJieHus], BeCc TeJsa, UM-
IMyJIbC TeJIa, UMITYJIbC CUJIbl, MEXaHUYECKaAs paboTa U MOLIHOCTD,
NMOTEeHIMaJIbHAsA 3HEPTHUs TeJa, NOJHSATOro HaJi MOBEPXHOCTbIO
3eMJIY, IOTeHLlMaJibHasA 3HepPrusa CKaToU NpPYKUHBI, KHHeTHYe-
CKasl 9Heprusl, NOoJHAsA MeXaHUYeCcKasi SHEPTrus, IepUo/ U 4acToTa
KoJieGaHUH, IJIMHA BOJIHbI, TPOMKOCTb 3ByKa M BbICOTA TOHA, CKO-
pOCTBb CBeTa, oKa3aTeJib MPeJIOMJIEHUs] Cpelbl); IPU ONMHUCaHUU
NPaBUJIBHO TPAKTOBaTh (PU3UYECKUH CMBICJ HCIOJIb3YeMbIX BeJIH-
4YHH, 0003HAYEHUS U eJUHUIIbI QU3UUECKUX BEJUYHH, HAXOAUTh
$opMyibl, CBA3bIBaKOLIME JAHHYI0 GHU3UYECKYI0 BEJIMYHUHY C APY-
IMMH BeJIMYWMHAMHU, CTPOUTDb I'padUKH U3y4YeHHbIX 3aBUCHUMOCTEH
du3nYeCcKHX BEJIUYUH;

—XapaKTepu30BaThb CBOMCTBa TeJs, pU3UUeCKUe sIBJEHUS U Ipolec-
Cbl, UCIOJIb3ysl 3aKOH COXpPaHeHUsl 3HEpPTUH, 3aKOH BCEMHUPHOTO
TATOTEeHUs, MPUHLMUI CYyNEePNO3ULUU CHUJI, IPUHIUI OTHOCUTEJb-
HocTu ['anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS] HMIYJIb-
Ca, 3aKOHbI OTpa)XeHHUsI U MpeJIOMJeHUs] CBeTa, 3aKOHbl COXpaHe-
HHUS 3apsJ0BOrO0 M MacCCOBOTO 4YHCeJ MNPH SAJAEPHBIX PeakIUsx;
MPYU 3TOM [JaBaTh CJOBECHYH GOpPMYJHUPOBKY 3aKOHA M 3aMHUCHI-
BaTb €ro MaTeMaTH4YeCKOe BbIpaXKeHUE;

—O00BbsAACHATh $U3UYECKHEe NMPOLEeCChl U CBOKMCTBA TeJ, B TOM YUCJIe
U B KOHTEKCTe CUTyalluil IPaKTHUKO-OPUEHTHUPOBAHHOI'0 XapakKTe-
pa: BBIABJATH NPUYHUHHO-CJIEJCTBEHHbIE CBSI3M, CTPOUTH 0O0BsC-
HeHHe U3 2—3 JIOTHUYEeCKUX UIaroB € onopoi Ha 2—3 U3y4YeHHBIX
cBolicTBa PU3MUYECKUX SIBJIEHUH, GU3NYEeCKHUX 3aKOHOB WUJM 3aKO-
HOMEPHOCTEeH;

—pelwaTh pacyéTHble 3aJaud (omuparolpeci Ha CHUCTEMY U3 2—
3 ypaBHEHHH), HUCHOJIb3ysl 3aKOHbI M (GOPMYJibl, CBsI3bIBAIOILIHE
du3MUeckre BeJMYUHBI: HA OCHOBEe aHaJ/iM3a yCJOBUS 3aJadu 3a-
MUCBIBAaTh KPaTKOe yCJOBUE, BbISIBASATH HEJOCTAIOIIHe UJIU U30bI-
TOYHbIe JaHHbIE, BbIOUPATh 3aKOHBI U (GOPMYJIbl, HEOOXOAHUMbIE
JJIsl pellleHUs1, MPOBOJAUTDb PACYETHI U OLlEHUBATh PEaJMCTUIHOCTh
MOJIy4eHHOT0 3HaueHUs1 GU3NIeCKON BeJTUUYHHBI;

—pacno3HaBaTh Npo6JeMbl, KOTOPble MOXHO PEUIUTh NMPU MOMOIIHU
duU3MUecKUX MEeTOJ0B; HCIOJIb3Yysl OMNHUCAHUE UCCJeJOBaHUS, BbI-
JIeJIITh IPOBepsieMoe MpeIoJIoKeHHe, OlleHUBaTh MPaBUJBHOCTD
nopsifika MpoBeAeHUs UCC/e[JOBaHUsl, JeJlaTh BbIBOJIbI, UHTEpPIpe-
TUPOBATh Pe3y/ibTaTbl HAOJIIOJEHUN U ONIBITOB;

—NOpPOBOAUTbL ONBIThl MO HabJ/AIOJAeHUI0 GU3UYECKUX SIBJEHUN HJIU
du3MUecKUx CBOUCTB TeJs (M3yuyeHUe BTOporo 3akoHa HbioToHa,
3aKOHa COXpaHEeHHUs dHEPTruH; 3aBUCHUMOCTb Iepuoja KosaebaHUU
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MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a U KECTKOCTH NPYKHUHBI
M HE3aBUCUMOCTb OT aMILJIUTY/lbl MaJbIX KOJIeGAHUU; MPSAMOJIU-
HelWHOe pachpocTpaHeHWe CBeTa, pas3JjiokeHue 6eJyioro cBeTa
B CIIEKTpP; M3y4YeHHe CBOUCTB H300paKeHWs1 B IJIOCKOM 3epKaJe
U CBOWCTB H300pa)keHUsl NpejMeTa B cobupalolleidl JiMH3e; Ha-
OJI0/IeHUe CIJIOIIHBIX W JIMHEeH4YaThIX CIEKTPOB H3Jy4eHHUs ): ca-
MOCTOSITEJIbHO COOMPATh YCTAaHOBKY M3 U306bITOYHOrO Habopa 060-
PyZI0BaHUsl; ONMHUCBIBATh X0/, ONbITA U €ro pe3yabTaTbl, GOPMYJIH-
POBATh BBIBO/IbI;

—IMpPOBOAUTbL IMpPU HEOOXOJUMOCTH CEpHUI0 MPSAMbIX HW3MEpPEHUH,
omnpegesisis cCpeJHee 3HAYEHUE U3MepsieMOU BeJUYUHbI (PoKycHOe
paccTosiHMe coGUpalolel JIMH3bI); 060CHOBBIBAaTb BhIGOP croco6a
“3MepeHHs/U3MepPUTETbHOTO0 NPUGOPa;

—INpPOBOAUTL HCCJIEeJOBAaHHWE 3aBUCUMOCTEH (U3NYECKUX BEJTUYUH
C WCIOJIb30BaHUEM MNPSIMbIX W3MepeHUH (3aBUCHUMOCTb NYTH OT
BpeMEHHU NPHU PAaBHOYCKOPEHHOM /BH)KEHUU 6e3 HadaJIbHOH CKO-
pocTu; nepuoja KosieGaHUHA MaTeMaTU4YeCKOro MasTHUKA OT JIJIH-
Hbl HUTH; 3aBUCUMOCTH yTIJla OTPaKeHHUsI CBETa OT yrJa MNaJieHus
U yIJa IpeJIOMJIEHHS OT yrJja HajJeHHs): IJIaHUPOBATh MCCJIE/0-
BaHHWeE, CaAMOCTOSATEJbHO COOHUpPATh YCTAaHOBKY, PUKCHPOBATH pe-
3yJbTaThl MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJUYUH C
y4€TOM 33/JaHHOYW MOTPEIIHOCTH U3MePEeHUH B BUJe TabJIUI U rpa-
$uUKOB, AesaTh BBIBOJIBI 10 pe3yJIbTaTaM MCCIeL0BaHUS;

—NOpPOBOAUTL KOCBEHHble HW3MepeHHUs (PpU3UUYEeCKUX BeJU4UH (cpen-
Hssl CKOPOCTb M YCKOpEHHe TeJsla NMpPU PaBHOYCKOPEHHOM [IBU-
>)KEHUH, YCKOpeHHe CBOOOJHOrO MaJleHHs, XECTKOCTb NPY>KUHBI,
K03QOUIIMEHT TpEeHUs CKOJIBKEHHs, MeXaHW4deckas paboTa
U MOIIHOCTb, YaCTOTA M MepuoJ] KoJieOGaHUU MaTeMaTHYeCKOro
U NPYXKUHHOTO MasTHUKOB, ONTHYecKas CUJa COGUpalollend JIMH-
3bl, paJiIUOAKTUBHBIA (OH): MJIAHUPOBATHb H3MEpEeHHs; COOHUpPaATh
3KCIePHUMEHTAJIbHYI0 YCTAHOBKY U BBINOJHATH HU3MepeHUs, cJie-
Jysl MPeJIJIOKEHHOW WHCTPYKIMH; BBIYUC/IATH 3HAYEHUE BEJIMYH-
HbI M aHAJIU3UPOBATH MOJIyYeHHbIE PE3YJIbTAThI;

—Co0JIIJaTh MpaBUJa TEXHHUKH 0e30MacHOCTH NMpHU paboTe c Jyabo-
pPaTOpPHBIM 06OpPY/I0BaHUEM;

—pa3jMvyaTh OCHOBHbIE NPU3HAKW H3YYEHHBIX QU3UYECKHUX MOJe-
JIel: MaTepuaJibHAasA TOYKa, abCOJIIOTHO TBEpPJOE TEJIO, TOUEeYHbIN
HWCTOYHUK CBeTa, JIy4y, TOHKasl JIMH3a, MJIaHeTapHasg MoJieJib aTo-
Ma, HyKJIOHHAasl MO/ieJib aTOMHOTO /pa;

—XapaKTepU30BaTb NPUHLUIbI JAEeHUCTBUS HW3YYEHHBIX NPUGOPOB
U TeXHUYECKUX YCTPOUCTB C OMOPOU Ha UX ONMHCAHUA (B TOM YUC-
Jie: CIIUJIOMEeTP, JAaTYHUKH TOJIOKEeHHUSs], PACCTOSHUS U YCKOPEeHHs,
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pakeTa, 3XO0JIOT, OYKH, Iepuckomn, ¢oToannapar, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), wuc-
M0Jib3ysl 3HAaHUA O CBOHCTBax QU3UYECKUX SIBJEHUNW U HEOOXOJH-
Mble GU3NYECKHE 3aKOHOMEPHOCTH;

—MWCI0JIb30BaTh CXEMbl M CXeMaTUYHble PUCYHKH H3YYEHHBIX TeX-
HUYECKUX YCTPOWUCTB, U3MEpPUTEJbHBbIX MPUGOPOB M TEXHOJIOTH-
YeCKUX MPOLECCOB MPHU pelleHUHd y4ebHO-IPaKTHYEeCKUX 3ajay;
ONTHYECKHE CXeMbl JJisi MOCTPOEHUS U300pPAKEHUU B IJIOCKOM
3epKaJie U co6Uparolei JIUH3E;

—IMPUBOJUTH NPUMepPbI/HAX0JUTb HHOpPMAIUI0 O NpUMepax Mpak-
THUYECKOTO MCIO0JIb30BaHUS (U3UYECKUX 3HAHUU B MOBCEJHEBHOU
»)KM3HHU JJ1s1 obecriedeHUs 6€30M1aCHOCTU MPHU 0o6pallleHUr ¢ npubo-
paMU U TEXHUYECKUMU YCTPOMCTBAaMH, COXpPAHEHUs 3/10POBbs
U COGJIIOJIEHHUS HOPM 3KOJIOTUYECKOTr0 MOBeAEeHUS B OKpYXKalolieil
cpefie;

—OCYILIEeCTBJSTh MOUCK HWHOOpMaUUW (U3UYECKOr0 COJep’KaHUSA
B ceTu HMIHTepHeT, caMOCTOSTeJbHO GOPMYJIHUPYs MOUCKOBBINA 3a-
MpoC, HAXOJUTh NMYTH OINpeJesieHUs JOCTOBEPHOCTU MNOJIyYEeHHOU
nHbopMalMKM Ha OCHOBE HMEIOIUXCS 3HAHUU W JONOJHUTEJIb-
HbIX UICTOYHUKOB;

—MHCIOJIb30BaTh MPU BBINOJHEHUH YYeOHBIX 33aZaHUUA HAYIHO-IIO-
NyJISPHYI0 JIUTepaTypy (PpU3UYECKOro COJepKaHWs, CHpPaBOYHbIE
MaTepuasbl, pecypcbl cetu HHTepHeT; BJaZileTb MNpPUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeobpa3oBaHUsA HHPOpMAUU U3
OZIHOU 3HAKOBOU CUCTEMBI B PYTYIO;

—co37laBaTh COGCTBEHHbIE NMHCbMEHHBbIE W YCTHbIE COOOIIEHUS Ha
OCHOBe HH(}OpPMAIUU M3 HECKOJBKHUX HCTOYHHUKOB (HU3NYECKOTO
coJilep:KaHusl, NMyOJUYHO TMPEJCTABJIATh pe3yJbTaThl MPOEKTHOU
WJIU UCCJIEIOBATEJNbCKOU AeATEeJIbHOCTH; MPU 3TOM TIPaMOTHO HC-
M0JIb30BaTh M3Y4YEHHbIA MOHATUHWHBINA amnmapaT U3yd4aeMoro pas-
Jena (GU3MKK U CONMPOBOXK/ATbh BBICTYIJIEHHWE Mpe3eHTalued
C y46TOM 0COOEHHOCTEN ayAUTOPUHN CBEPCTHUKOB
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TEMATUYECKOE NIAHUPOBAHUE

7 knacc (68 u)

TemaTH4YeCKUH
6JI0K, TEMa

OcHOBHOE cojepikaHue

OCHOBHbIE BU/bI AeSATE/TbHOCTH YYAIUXCS
(Ha ypoBHe y4eGHBIX AeicTBUii)!

Paspaen 1. ®usuka u eé poJb B IO3HAHUH OKpY:Kamwuiero mupa (6 4)

Pdusuka —
HayKa o mpupoje
(249)

dusnka — Hayka o mpupo/e
ABneHus npupoasl Pusuye-
CKHe SIBJIEHUS: MeXaHHuYe-
CKHeE, TENJIOBBIE, 3JIeKTpUYe-
CKHe, MarHUTHbBIE, CBETOBBIE,
3BYKOBBIE

BrisiBJieHHe pa3nyni Mexay GU3NYeCKUMH U XMMHUYeCKHMU
npeBpaieHusasmMu (MC — xumus)

Pacrno3sHaBaHue U kJaccubuKanusa GU3NIECKUX SIBJIEHUM:
MeXaHUYeCKUX, TeIJIOBBIX, 3JIeKTPUYECKHUX, MarHUTHBIX

U CBETOBBIX

HaGstonenne u onvcaHve QU3NYECKUX SBJIEHUH

dusnyeckue
BeJIMYUHBI (2 4)

dusnyeckre BeJUUNHbI
HsmepeHne pusnyeckux
BeJIMYMH Pusnyeckue
npu6opsl [lorpemHocts
nsMepeHuil MexayHapoHas
cUCcTeMa eJUHUILL

OnpezesieHNe 1ieHBI JleJIeHUs LKaJIbl U3MEPUTEJNBHOr0 NpUGopa
H3MepeHue JIMHENHBIX Pa3MepoB TeJ U NPOMEXYTKOB BpeMeHHU
C y4€TOM MOTpelHOCTeN

H3MepeHUe 06'bEMA )KUJKOCTU U TBEPJIOTO TeJia

H3MepeHue TeMnepaTypbl IPU NOMOLIU XKUJKOCTHOTO TEPMO-
MeTpa U JlaTuMKa TeMIlepaTyphl

BbinoJiHEHHe TBOPYECKUX 33JJlaHUM 1O MOUCKY CIOCOGOB U3Mepe-
HUSI HEKOTOPBIX PU3UUECKHUX XapaKTepPUCTHUK, HAaIpuMep
pa3MepoB MaJibIX 06 bEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX

1 Tlpu pa3pa6oTke pa6oyeill mporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHUHU JIOJDKHBI ObITh YYTEHbl BO3MOXXHOCTH HCIOJIb-
30BaHMsl 3JIEKTPOHHBIX (IMQPPOBBIX) 06pa30BATENbHBIX PECYPCOB, SBAAKINUXCA yIeGHO-MeTOJUYEeCKMMH MaTepuaJsia-
MU (MyJbTUMeJHUIHbIE MPOrPaMMbl, 3JIEKTPOHHbIE YUeOHUKH U 33[JaYHUKH, 3JIEKTPOHHbIE 6HUGJINOTEKH, BUPTYaJbHbIe
J1abopaTOpHUH, UrpOBble NMPOrpaMMbl, KOJUJIEKLMH IMPPOBBIX 06pa30BaTeNbHbIX PECYPCOB), PEANU3YIOUIUX AUJAKTH-

yeckue BosMmokHocTu UKT, coiepKaHre KOTOPbIX COOTBETCTBYET 3aKOHOAATE/IbCTBY 06 O6p330BaHI/II/I
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00'beKTOB, 60JIBIINX PACCTOSAHUN, MaJIbIX IPOMEXKYTKOB
BpeMeHU O6cyXJeHUe Mpe/jlaraeMblIX CIOCO6G0B

EcTrecTBeHHO-
Hay4YHbI! METOJ,
no3HaHuA (2 4)

Kak ¢usuka u gpyrue
ecTeCcTBeHHble HayKH U3y4Ya-
10T npupoay EcrtecTBeH-
HO-Hay4YHbIA MeTO/ I03Ha-
HUA: Ha6JII0/leHue, IOCTaHOB-
Ka Hay4YHOTro BOIIpoOCa,
BbIJIBH)KEHUE TUIIOTES,
3KCIEepPUMEHT 0 IpOBepKe
ruInoTes, 06’bsiCHEHHe HabJIt0-
JaeMoro siBjieHuss OnucaHue
dusnyeckux siBJIeHUH C MOMO-
LIbI0 MO enen

Br1ABMKeHHE TUIIOTE3, 06BSICHSIOIMX IPOCThIE SIBJIEHHUS,
HanpuMmep:

—_— HO‘{EMy OCTaHaBJIUBaeTCAa ABI/I)KyLL[eeCH 10 I‘OpPI3OHTaJIbHOI>i
HOBerHOCTI/I TeJ10,

— MoYeMy B KapKylo IOTOY B CBETJION oZieX/ie TPOXIaJHeH,
4yeM B TEMHOU

[IpeasioxkeHue CIOCO60B MPOBEPKU TUMOTE3

[IpoBefieHUe HCCIeJ0BaHUs 110 MPOBEPKe KAKOK-JIMG0 rUIoTe-
3bl, HAIpUMep: JaJbHOCTD [10JI€TA APHUKA, IIyLI€HHOI' 0 rOpu-
30HTAJIbHO, TEM GOJIbIIIE, YeM OOJIbIIIE BBICOTA MIyCKa
[TocTpoeHue npocTeHInX MoJesield GU3NYECKUX SIBJIEHUHI

(B BUJe PUCYHKOB WJIM CXEM), HAIPUMeD NaJleHHe peaMeTa;
MpsIMOJINHEHHOe pacIpoCTpaHeHUe CBeTa

Paspen 2. [lepBoHaya/ibHbIE CBeAEeHUA O CTPOEHHMH BemecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIbI, UX pa3-
Mephbl OMNBITHI, AO0Ka3bIBaAlO-
e IMCKpeTHOe CTpOeHHe

BellecTBa

Ha6utoieHre ¥ MHTepHpeTalys ONbITOB, CBUETEJbCTBYOLUX
006 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUHU BellleCcTBa: ONBITHI C pac-
TBOPEHHEM PA3/JIMYHbBIX BEIleCTB B BOJe

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHUEM POTO-

rpaduii, nosiy4eHHbIX HAa aTOMHOM CHUJIOBOM MHUKpockorne (ACM)
OnpepesieHre pasMepoB MaJlbIX TeJl

JABH>KeHUe

¥ B3aUMO/Jei-
CTBHUE YaCTHIL
BellecTna (2 4)

JIBM>KeHUe YacTUL] BelecTBa
CBfI3b CKOPOCTH [BHKEHUS
YacTHI, C TeMIepaTypoi
BpoyHOBCKOEe JBI>KeHH e
Auddysusa BsaumopeiicTBue
YaCTHL BELLECTBA: IPUTSIKE-
HHE U OTTaJIKUBaHUe

Hab6soeHue u 06'bsicHeHHe GPOYHOBCKOTO JBMXKEHUS W siBJle-
HUA juddysun

[IpoBesieHre U 0G'bSICHEHHE ONBITOB 10 HAGJIIOEHUIO TEIJIOBOTO
paclIMpeHus ra3oB

[IpoBesieHYEe U 06'bSICHEHHE ONIBITOB 10 0OHAPY>KEHHUIO CUJI
MOJIEKYJISIPHOT'O NPUTSXKEHUS U OTTAJIKUBAHUS
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IIpooonsicenue maba.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

ArperaTHble
COCTOSIHUSA
BemecTBa (2 4)

ArperaTHble COCTOSIHUSA
BelllecTBa: CTPOEHHUE ra3oB,
KUJKOCTEH U TBEPABIX
(kpHcTaNINYeCKUX) TeJ
B3auMocCBs3b MexX/y CBOM-
CTBaMHU BellleCTB B Pa3HbIX
arperaTHbIX COCTOSTHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
enueM OcoGeHHOCTH arperar-
HBIX COCTOSIHUH BO/IbI

OnucaHue (C UCI0Jb30BAHHUEM MPOCTHIX MO/JIeJIel) OCHOBHBIX
pa3/INYMi B CTPOEHUU I'a30B, )KUAKOCTEN U TBEPbIX TeJ
O6'bsICHEHHE MaJIOH CKUMAEMOCTH KUAKOCTEH U TBEPBIX TeJl,
60JIbIIOH C)KUMaeMOCTH ra3oB

O6'bsicHeHUe cOXpaHeHUs1 GOPMBI TBEPABIX TEJ U TEKYYECTH
KUJKOCTH

[IpoBesieHME ONBITOB, J0Ka3bIBAIOIIUX, YTO B TBEPZIOM COCTOS-
HHH BOJbI YaCTHIIbI HAXOAATCA B CPeJIHEM Jlablie APYT OT Apyra
(m10THOCTB MeHbIIIE), YeM B XKHUAKOM

YcTaHOBJIeHHE B3aUMOCBSI3U MeX/y 0CO6eHHOCTSIMHU arperar-
HBIX COCTOSIHUM BOJIbI U CyIllleCTBOBAaHHEM BOJHBIX OPraHU3MOB
(MC — 6uosnorus, reorpadus)

Paszgen 3. /IBkeH

e U B3auMoJelicTBue TeJ (21 4)

MexaHHU4YecKoe
ABIKeHMe (3 4)

MexaHH4YecKoe JBHXKeHHe
PaBHOMepHOe U HepaBHOMeP-
Hoe BMXeHHe CKOpOCThb
CpeZiHsA CKOPOCTb IIpU He-
PaBHOMEPHOM JABH>KEHUHU
PacuyéTt nyTu 1 BpeMeHH
JIBYDKEHUS

HccnenoBaHre paBHOMEPHOTO JBUXKEHHUs U ONpejie/leHHe eTo
MPHU3HAKOB

Hab6s10/ieHe HEpaBHOMEPHOTO JBMXKEHHS U OIIpe/ieJIeHHe ero
OTJIMYMU OT paBHOMEPHOTI'0 JBMXKEHHUS

Pelrenue 3asa4 Ha onpejiesieHHe MYyTH, CKOPOCTH U BpeMeHU
PaBHOMEPHOTO ABWXEHUS

Ananus rpadprKoB 3aBUCHMMOCTH IIYTH U CKOPOCTU OT BpeMeHU

HHepuus,
macca, nJIoT-
HOCTb (4 4)

fABneHue uHepuuu 3aKOH
nHepuuu BzaumopelicTBue
TeJsl KaK NPUYMHA U3MEHEeHUs
CKOPOCTH JIBMXKEHUS TeJl

OOGBbsICHEHHE U NPpOrHo3rMpoBaHUue SIBJIEHUH, O6yCJIOBJIeHHbIX
HHepL[PIeﬁ, HallpyuMep: 4TO NPOUCXOAUT IPU TOPMOXKEHHUHU UJTU
pPEe3KOM MaHeBpe aBTOMO6I/IJI${, noyeMy HeBO3MOXXHO MI'HOBEHHO
NpPpEeKpaTUThb ABHUXXEHHWE Ha BeJsioculieae Uik CaMOKaTe U T [
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Macca kak Mepa UHEPTHOCTH
Tesa [IJ10THOCTD BellleCTBa
CBsI3b MJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJ B JUHULEe
06 bEMa BellecTBa

[IpoBeeHreEe U aHAJIU3 ONBITOB, IEMOHCTPUPYIOIIMX U3MEHEHH €
CKOPOCTH IBUIKEHHS TeJia B pe3yJibTaTe AeHCTBUS Ha HETO
JPYTHUX TeJ

PeleHue 3a/1a4 Ha onpe/ie/IeHUE MacChl TeJia, ero 06béMa U
IJIOTHOCTH

[IpoBeeHreEe U aHAJIU3 ONBITOB, IEMOHCTPUPYIOIIMX 3aBHUCHU-
MOCTb U3MEHEHUsI CKOPOCTHU TeJia OT ero MaccChl PU B3aUMO/Ieii-
cTBUHU Tes1 M3MepeHHe Macchl Tesla pa3JIMuHbIMHU CIOCOGaMHU
Onpe/iesieHre JIOTHOCTH TeJjla B pe3yJ/ibTaTe U3MEPEHUS ero Mac-
Chl 1 06'bEMa

Cuia. Buasel cun
(14 4)

CuJia Kak XxapaKTepHUCTUKa
B3auMoencTBus Tes Cuia
YIpYyrocTH Y 3aKoH ['yka
H3mMepeHUe CUJIbI C TOMOLLBIO
AWHaMoMeTpa fIBieHue
TATOTEHUS U CUJIA TSXKECTHU
CuJjia TSKeCTHU Ha Jpyrux
nyiaHeTax Bec Tena Heseco-
MocTb Cyio)KeHUue cuJ,
HalpaBJIEHHBIX [10 OJHOH
npsimod PaBHoJeHcTBYyO1aA
cusa Cuna tpeHus Tpenue
CKOJIbXXE€HUS U TPEHHUE TTOKOsI
TpeHue B IpupoJe U TEXHHUKEe

I/IBY‘{G‘HI/IG BBaHMOﬂeﬁCTBHH KaK MIPUYHUHBI U3BMEHEHUA CKOPOCTHU
TeJla UM ero fedopManuu

OnucaHue peasbHbIX CUTYalMi B3aUMOJEUCTBHS TeJl C IOMOILbIO
MoJiesiel, B KOTOPBIX BBOJUTCSI IOHSATHE U U300 paKeHUe CUJIBI
H3y4yeHue cusbl ynpyroctu HccienoBaHue 3aBUCUMOCTH CUJIbI
YHPYTroCTH OT YAJIMHEHHA PE3MHOBOTI0 LIIHyPa WX NPYKUHBI

(c mocTpoeHueM rpaduka)

AHaJ/IM3 NpaKTUYECKUX CUTYal N, B KOTOPBIX NPOSIBJISIETCS
JleliCTBUE CUJIbl YIpyrocTu (Ynpyroctb Ms4a, KPOCCOBOK, BETOK
ZiepeBa u ap )

AHanu3s cuTyauMﬁ, CBA3aHHBIX C ABJIEHUEM TATIOTEHUSA
O6bsiCHEHHE OPOUTATIBHOTO JABUKEHUS MJIAHET C UCIOIb30BaHU-
€M sIBJIeHUsl TATOTeHUs U 3akoHa nHepuuu (MC — acTpoHOMHUS)
H3MepeHuUe Beca TeJsa c TOMOIbIo AUHaMoMeTpa O60CHOBaHUe
aToro cnoco6a U3MepeHHUs

AHasu3 u MoOAeJIMPOBAHHE ABJIEHUA HEBECOMOCTH
JKclepUMeHTANbHOE MOoJIyYeHHe TpaBUJIa CJI0XKEHUs CUJI,
HamnpaBJIeHHbIX B/I0JIb OAHOU npsAMoi OmnpejiesieHre BEJTUYHUHBI
PaBHOZENCTBYIOIIEN CHUT

I/IsyquHe CWJIbl TPEHUA CKOJIb)KEHUA W CUJIbl TPEHHA IMOKOA
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IIpooonsicenue maba.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

HUccnenoBaHue 3aBUCUMOCTY CUJIbI TPEHHS OT CUJIbI JJaBJIeHUS
U CBOMCTB TPYLUXCSI IOBEPXHOCTEHN

AHa/u3 NpaKTUYECKUX CUTYalMH, B KOTOPBIX NPOSIBJISETCS
JleficTBYe CUJIBbl TPEHHUS, UCIIO/Ib3YIOTCA CIIOCOOB] €€ YMeHbllle-
HUA WY yBeJIMYeHUs (KaTaHHe Ha JIbhKaX, KOHbKaX, TOPMOKe-
HHe aBTOMOOWJIsA, MCII0JIb30BaHUE NMOAINIIHUKOB, IJIaBaHUe
BOJHBIX )KUBOTHBIX U Aip ) (MC — 6uoJsiorus)

PemreHue 3aziad Cc UCI0Jb30BaHUEM GOPMYJ /s pacyéTa CHJIbI
TSKECTH, CUJIbI yIIPYTOCTH, CUJIbI TPEHUS

Paspen 4. laBieHue TBEPABIX TeJl, )KMAKOCTeH U ra3oB (21 4)

JaBienue. Ile-
pepayva jgasJie-
HMA TBEPABIMU
TeJIaMH, KU KO-
CTSIMH U Fa3aMH
(34)

JaBnenue Croco6bl yMeHb-
HIeHUd U YBEJINYEeHHUA
JaByeHusa JlaBJsieHue rasa
3aBHUCUMOCTH JIaBJIeHHs rasa
OT 06'béMa U TEMIIEPATYPHI
[lepesaya faBneHus1 TBEP/bI-
MU TeJIaMH, XKUJKOCTAMHU U
razamu 3akoH [lackasns
[THeBMaTHYeCKHe MAllHUHBI

AHasiu3 ¥ 06'bsICHEHHE ONBbITOB Y MPAaKTUYECKUX CUTYaLH,

B KOTOPBIX MIPOSIBJISETCS CHUJIA AaBJIEHUS

O6ocHOBaHMe CIOCOG0B YMeHbIIEHUs U YBeJTUYEeHHU AaBJAeHUs
W3y4yeHue 3aBUCHMOCTH JlaBJIeHHUs ra3a oT 06’béMa U TeMIepaTyphl
U3y4yeHne ocob6eHHOCTEN Mepejauu JjaBJeHUsI TBEPAbIMH TeJlaMH,
KUAKOCTAMU U razaMu O60CHOBaHMe pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHMUSI BELIECTBA B TBEP/IOM, KUJAKOM

M ra3006pa3HOM COCTOSTHHUSIX

JKclepUMeHTAJbHOE I0Ka3aTeJbCTBO 3aKoHa [lackans

PemleHue 3a1a4 Ha pacyéT JaBjeHUs TBEPAOro TeJsa

JlaB/1ieHne
XKupakoctu (5 4)

3aBUCHUMOCTD JaBJeHUS
JKUJIKOCTHU OT IJ1YOUHBI
norpyeHusi 'mapocra-
TUYECKUH NapasoKc

I/ICCJIe,LLOBaHI/Ie 3aBUCHUMOCTH AaBJIEHUA X KHUJAKOCTHU OT I‘.}Iy6I/IHbI
NOTrpy>eHH!d U IIJIOTHOCTHU X KUAKOCTHU

Ha6mo,qe1—me U 00'bsSICHEHU E rUApoOCTaTUYECKOr'o mapajgokKca
Ha OCHOBe 3aKoHa [lackass
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Coob6marmuecs: CoCybl
'napaBiIndecKye MeXaHU3MBI

H3yyeHre cOOOLIAIOLIUXCA COCYZOB

PemeHue 3a/jay Ha pacyéT JaBJIeHUS XKUJKOCTH

O6bsicCHeHHE IPUHIIMIA JeiCTBUS TMAPaBINYECKOTO Ipecca
AHanu3 M 06bsiCHEHHE NPAKTUYECKUX CUTYalUH, JeMOHCTPUPY-
IOIMX NPOSABJIEHHE JaBJIeHUS XKUAKOCTH U 3aKoHa [lackans,
HalpyMep IPOLLEeCCOB B OpraHM3Me NPU I'/IyGOKOBOJHOM HBIPHA-
Huu (MC — 6uoJsiorus)

AtmocdepHoe
AaBjieHue (6 4)

ATtMocdepa 3eMsiu M aTMOC-
depHoe gaBaeHue [IpUYIUHBI
CyIlECTBOBAHUS BO3AYIIHOMN
o6osiouku 3eman OnbIT
Toppuyennu Usmepenue
aTMOChEPHOTO IaBJIeHUS
3aBHCUMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BbICOTHI

Haj ypoBHeM Mopsi IIpu6opsl
JJIs1 U3MepeHUs1 aTMocpepHo-
ro JaBJIeHUs

JKcnepuMeHTa/lIbHOE 0OHapyKeHHe aTMocPepHOro AaBJeHUs
AHanu3 1 06'bsICHEHHE ONBITOB U NPAKTHYECKUX CUTYaLUH,
CBSI3aHHBIX C lelicTBHEM aTMOChePHOro JaBaeHUs
O6'bsiICHEHHE CyllleCTBOBaHUSA aTMocdephl Ha 3eMJie U HEKOTO-
PBIX IJIaHETaX WJIM eé OTCYTCTBUSA Ha APYTrUX MaHeTax U JlyHe
(MC — reorpadus, acTpoHOMHS)

O6bsiICHEHVEe U3MeHEeHMUs IJIOTHOCTH aTMOCcdephI C BICOTOH

Y 3aBUCUMOCTH aTMOC}EPHOTO0 J1aBJIeHUs] OT BbICOTbI
PemeHue 3a/ja4 Ha pacyéT aTMOCPEPHOro JaBJIeHUSA
W3y4eHue ycTpoiicTBa 6apoMeTpa-aHeporia

JeiictBue
»)KMAKOCTH M rasa
Ha NIOrpy:KE€HHOEe
B HUX TeJIo (7 4)

JlelicTBME XXKUAKOCTH U rasa
Ha NOrpy>KEHHOEe B HUX TeJIO
BrrTaskuBarwias (apxuMesio-
Ba) cusia 3aKOH Apxumeja
[lnaBanue Tesn Bo3ayxomna-
BaHHe

JKcnepuMeHTallbHOe 06HapyKeHHe AelCTBUS )KUJKOCTH U rasa
Ha NOTrpy>KEHHOE B HUX TeJI0

OnpeJiesieHre BbITAJKHMBAKWLIEN CUJIb], IEUCTBYIOIEN HA TEJIO,
NMOTPYyKEHHOE B XXUKOCTh

[IpoBeseHUe U 06CYKAeHHE ONBITOB, JeMOHCTPUPYIOLIMX
3aBHCHMMOCTb BbITAJKHWBAKOLEN CUJbI, AeHCTBYIOLIEX HA TeJo
B )KU/JAKOCTH, OT 06'b€Ma NOTPYKEHHOM B )KUAKOCTb YaCTH TeJsa
U OT IJIOTHOCTH KHUAKOCTU

HccnenoBaHue 3aBUCMMOCTH Beca TeJla B BOJe OT 00'bEéMa
MOTPY>KEHHOM B XXUJKOCTb YaCTH Tesla

PeuleHue 3a1a4 Ha IpUMeHeHUe 3aKOHa ApXUMe/Jia U YCI10BUST
IJIaBaHUS Tes
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Oxonuanue mabii.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

KoHcTpyupoBaHue apeoMeTpa UM KOHCTPYUPOBaHHUE JIOLKU
U olpeJiesieHue eé rpy30n04bEMHOCTHU

Paspen 5. Pa6oTta u MomHoCTh. JHeprus (12 u)

Pa6oTa 1 MolIl-

MexaHuveckas pabora

3KCHepI/IMeHTaJ'IbHOE onpezjeJsieHue MeXaHU4YeCKOHU pa60TbI CHJIbI

HOCTb (3 4) MoiHOoCTh TSXKECTU IIPU NaJleHUH TeJla U CUJIbl TPeHUd [IPU paBHOMEPHOM
rnepeMelleHHH TeJa [0 TOPU30HTATbHOU NOBEPXHOCTHU
PacuéTt MoI1HOCTH, pa3BUBaeMOU NPHU NOAbEME MO JIECTHHULE
PewreHuve 3aa4 Ha pacyéT MeXaHUUECKOH paboThl MU MOLTHOCTH
IIpocTteie [IpocTbie MexaHU3MBbI: pbryar, | OnpegesieHUe BbIMIPhILIA B CUJIe TPOCThIX MEXaHU3MOB Ha

MexaHM3MBlI (5 4)

6JI0K, HaKJIOHHAs IIJIOCKOCThb
[IpaBuI0 paBHOBECHS
peryara [IpuMmeHeHue
MpaBUJia paBHOBECUA pblyara

K 6JI0KY «30JI0TO€ IPaBUJIO»
MexaHuku KII/l npocThix
MexaHu3MoB [IpocTeie
MeXaHHU3MbI B 6bITy U TEXHHU-
Ke Pplyaru B TeJie yesioBeka

NpuMepe pblyara, MoJBMXKHOTO U HEMOABHXKHOI'0 GJIOKOB,
HaKJIOHHOM IIJIOCKOCTH

HccnenoBaHue yc/i0BUsl paBHOBeCHs pblyara

OGHapy>KeHHe CBOMCTB IIPOCThIX MEXaHU3MOB B Pa3JIUYHBIX
WHCTPYMEHTaX U MPUCIOCOOJIEHUSX, UCMOJIb3yEeMbIX B GBITY
U TEXHHUKE, a TAaKXKe B )KUBBIX opraHuamax (MC — 6uoJsiorus)
JKcrnepuMeHTa/lIbHOE JJ0Ka3aTeJbCTBO paBeHCTBa paboT npu
HpI/IMEHeHI/II/I HpOCTbIX MeXaHHU3MOB

Onpegenenue KII/l HakJIOHHOM MJIOCKOCTH

PewmeHue 3a/ja4 Ha NpUMeHeHYe MpaBUJla paBHOBECHUS pbluara 1
Ha pacuéT KII/|

MexaHu4YecKas
3Heprus (4 4)

KnHeTuyeckas u noTeHI U-
anbHasdA a”Hepruda [Ipespaiue-
HHe OJJHOTO BH/la MeXaHHYe-

3KCHepHMeHTaﬂbHoe onpegesieHNe U3MEHEHUA KHHETUYEeCKON
u HOTeHLU/IaJIbHOI;'I SHEPIrruu TeJia IPU ero CKaTbIBAHHHU 11O
HaKJIOHHOM IJIOCKOCTH
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CKOM 3HEepruHU B Jipyrou
3aKOH cOXpaHeHUs U U3MeHe-
HUSA S9HEPIMU B MeXaHHUKe

®dopMysiMpoBaHHe Ha OCHOBE MCC/Ie[,0BaHHsl 3aKOHA COXpPaHEeHMUs
MeXaHHW4YeCKOW 3Hepruu

06cyx/ieHHe rpaHUL, IPUMEHUMOCTH 3aKOHA COXPaHEeHUs
3Hepruu

Pelrenye 3asa4 c MCNo/Ib30BaHUEM 3aKOHA COXpaHEHHs 3HeP-
TuU

Pe3epBHOe Bpems (3 4)

8 Knacc (68 u)

TemaTH4YeCKUH
6JI0K, T€MbI

OcHOBHOE cojepixkaHue

OCHOBHBIE BH/bI A€ATEJIbHOCTH YYalMXCA
(Ha ypoBHe y4eGHBIX AeHCTBUA)

Pasges 6. TenioBble siBjieHUA (28 4)

CtpoeHue
U CBOMCTBA
BemecTBa (7 4)

OCHOBHBI€ MOJIOXKEHUS
MOJIEKYJIIPHO-KUHETHUY€ECKON
TeOpHU CTPOEHUS BellecTBa
Macca u pasamepsl aTOMOB

U MoJsieKyJs1 OnbIThI, NOJ-
TBepXJamle OCHOBHbIE
MOJIOXKEHUST MOJIEKYJISIP-
HO-KMHETHYECKON TEeOpHUU
Mopenu TBEPAOroO, )KUJKOTO
1 ra3006pa3HOro COCTOSIHUM
BelecTBa Kpucraminyeckue
1 aMmopdHble TBEpAble Tesa

Ha6utoieHre 1 HHTepNpeTaLnus ONbITOB, CBU/ETENbCTBYIOIINX
06 aTOMHO-MOJIEKY/IIPHOM CTPOEHUHU BellleCTBa: OMNbITHI C pac-
TBOpPEHHUEM PA3JINYHbBIX BELIECTB B BOJE

Pemrenye 3a7ja4 no olleHUBaHUIO KOJUYECTBA aTOMOB UJIM MoJle-
KyJl1 B eJUHHLe 06'bEMa BelllecTBa

AHa/M3 TeKcTa ApeBHUX aTOMUCTOB (HampuMmep, pparmMeHTa
nosMbl Jlykpenuss «O mpupoje Bellei») ¢ U3J0KeHHEM 060CHO-
BaHUHM aTOMHOU runoTtessl (cMbIcOoBoe yTeHHe) OueHKa
y6eJUTeJTbHOCTH 3TUX 060CHOBAHUH

06 bsicHeHUe OGPOYHOBCKOTO JABWXEHUS, siBJeHUs AuPdy3uu

M Pas3Muui MeXJy HHMH Ha OCHOBEe IOJIOKEHHH MOJIEKYJsAp-
HO-KMHETHUYECKOH TEOPUHU CTPOEHMUS BellecTBa
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IIpooonsicenue maba.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

O6bsICHEHVE CBOVICTB ra3os,
KUAKOCTEHN U TBEPBIX TeJl
Ha OCHOBE NOJIOKeHHUH
MOJIEKYJIIPHO-KUHETHUYECKOU
Teopuu CMadyMBaHUE U Ka-
MUJJISIPHBIE IBJIeHUS
TensioBoe pacuivpeHue

U CKaTue

OG6'bsiICHEHHE OCHOBHBIX Pa3/IMYUH B CTPOEHUHU Ia30B, KU KO-
cTell ¥ TBEP/bIX TeJI C UCIOJIb30BaHHEM I10JIOKEHUH MOJIEKYJISp-
HO-KMHETHYEeCKOH TEOPHUH CTPOEHHUS BelllecTBa

[IpoBe/ieHHE ONBITOB N0 BhIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEH-
HOM COJIM WJIM caxapa

[IpoBesieHMe U 06'bICHEHHE ONBITOB, JIEMOHCTPUPYIOIINX
KallWJIJIsIpHble SBJIEHUS U fIBJICHME CMauWBaHUSA

O6bsICHEHVE POJIY KalMJLJISIPHBIX SIBJIEHUH [J151 TOCTYIIJIEHUS
BOAbI B opraHusM pacteHudd (MC — 6uosiorus)
Ha6uroeHue, npoBesieHHe U 06'bsICHEHHE ONBITOB 10 HA6JIO-
JIEHHIO TEIJIOBOr0 PACLIMPEHUs ra3oB, »KUJAKOCTEH U TBEPABIX
TeJl

O6bsiCHeHHe cOXpaHeHHUs 06'béMa TBEPBIX TeJl, TEKYUYeCTH
»KUJIKOCTH (B TOM 4HCJIe, PAa3HULbI B TEKYYECTH JJIs1 Pa3HBIX
KUJKOCTeN), laBJIeHUs rasa

[IpoBesieHME ONBITOB, IeMOHCTPUPYIOIIMX 3aBUCUMOCTD JlaBJle-
HUSI BO3/IyXa OT ero 06'béMa U HarpeBaHUs WIH OXJIKAEHUS,

U UX 06'bsSICHEHHE HA OCHOBE aTOMHO-MOJIEKYISIPHOTO YYeHHUS
AHa/M3 NpaKTHYEeCKHUX CUTYalUH, CB3aHHBIX CO CBOWCTBAMHU
rasos, )KMJIKOCTEH U TBEP/bIX TeJl

TensioBble
npoueccsl (21 4)

Temnepatypa CBsA3b TeMIle-
paTyphl CO CKOPOCThIO
TeNJIOBOro JBMXKeHHUs
4acTHI,

BHyTpeHHss aHeprus
Crioco6bl U3MeHeHHUs

06GoCHOBaHUE NPaBUJ U3MEPEHHUS TEMIIEPATYPbI

CpaBHEeHHE Pa3JIMYHBIX CIIOCOOG0B U3MEPEHHUS U LIKAJI TEMIIE-
paTypsl

Ha6utoieHre ¥ 06'bsICHEHHE ONBITOB, IEMOHCTPUPYIOLHUX
M3MeHeHHe BHYTPeHHe! 3Hepruu TeJia B pe3yJibTaTe TelJonepe-
Jlauu U paboThbl BHELIHUX CHJT
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BHYTpPEHHEU 3HEPrUuu:
TerJionepesaya U COBep-
ueHue pa6oTbl Bujbl
TeIJionepesayu: TeIJIONpPoBoO-
JHOCTb, KOHBEKIYH, U3Jyye-
HHUe

KosinuecTBO TENJ10ThbI
YnenbHasa TeMJ10EMKOCTb
BemectBa TemoobmMeH

U TeIJIOBOe paBHOBecHe
YpaBHeHUE TENJI0BOIr0
6aJsiaHca

[lnaBieHue U OTBepAeBaHUe
KPUCTA/JINYECKUX BEIIECTB
YnesnbHas TemnsoTa mnjasJjie-
Hus Ilapoo6Gpa3oBaHue

U KOHAeHcauusa HMcnapeHue
Kunenue YjaenbHas TemuioTa
napoo6pa3oBaHus 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOC}EPHOTro aBJIeHUs
BinakHocTb BO3ayxa
JHeprus TOIJIMBa YeJsbHas
TeNJIoTa CropaHus
[lpyHLUNBI pa6OTHI TEMJIO-
BbIx ABuraresien KII/]
TEeIJIOBOTO IBUTaTeIsl
TenuioBble BUTATEU U 31U~
Ta OKpY»Kalollel cpesbl
3aKOH COXpaHeHHUs U Ipe-
BpallleHUsl SHEPTUU B MeXa-

Hab6sioieHre v 06'bsICHEHHE ONBITOB, 0GCYKJeHNe TPaKTHYe-
CKUX CUTYaLUH, JEMOHCTPUPYIOIIUX pa3/IMYHbIe BUABI TEIJIO-
nepenavyu: TernJonpoBoAHOCTb, KOHBEKIJUIO, U3JIyYEeHH e
I/ICC.HEAOBaHI/Ie SIBJIEHUA TeIJIoobMeHa npyvu CMellMBaHUH
XOJIOHOM U ropsiueii BoJbl

Hab6s10ieHre ycTaHOBJIEHHS TEMJIOBOT'0 PABHOBECHS MEXAY
ropsiuei ¥ XoJI04HOU BOAOM

OnpepesieHue (U3MepeHME) KOJTMUECTBA TEIJIOTHI, NOJYYEHHOT O
BOJIO¥ MPU TEIJIOOOMEHEe C HarpeThIM MeTaJJINYEeCKUM LIUJINH-
ApoM

OnpepesieHue (U3MepeHHe) yAeJbHOH TeNJI0EMKOCTH BellecTBa
Pemenue 3aJa4, CBA3aHHbIX C BBIYHMCJIEHHMEM KOJIMYECTBA TEIlJIO-
ThI U TEIJIOEMKOCTH IIPU TeIJI00OMeHe

Ananus chyauMﬁ MNPaKTHUYE€CKOI'0O UCII0JIb30BAHHWA TEIJIOBBIX
CBOWCTB BelIeCTB U MaTepHUaJIOB, HAIPUMeP B IeJIsIX IHeprocGe-
peXeHUsI: TeIJIOU30JIsLHs, IHeprocéeperarinye Kpbliiy,
TEePMOAKKYMYJISITOPBI U T [

HaGuro/ieHue sABJIeHUH HCIapeHUs U KOHJEeHCaIlu!
HccnemoBaHue npoijecca McapeHus pa3IMyHbIX KUJKOCTEH
O6bsicCHeHUE IBJIEHUH MCITapeHUs U KOHJIEHCALlMU HAa OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUeHUsI

Hab6sto1eHre v 06'bsICHEHHE TIpOLiecca KUIEHUs], B TOM YHCJie
3aBUCHUMOCTH TeMIlepaTypbl KUIIEHWA OT AAaBJIEHUA
OnpepesieHue (M3MepeHHe) OTHOCUTENBHON BJIQXKHOCTH BO3/yXa
Hab6usr01eHue nporecca naaBJjeHrs] KPUCTAJIMYECKOro Bellle-
CTBa, HAIIpUMeDP JibJa

CpaBHeHHUe MPOLECCOB MJIABJIEHUS] KPUCTA/IMYECKUX TeJ

U pa3MATr4YeHud NNIpyu HarpeBaHuu aMOp(l)HbIX TeJl

OnpenenieHue (M3MepeHUE) yIeJbHOU TEMJIOTHI MJIaBJEeHUs JbJa
O6bsicHeHUe sIBJIEHUH MJIaBJEHUsI U KPUCTAJIM3alUU Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUeHUs
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IIpooonsicenue maba.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX JIelicTBH)

HHUYE€CKHX U TEIIJIOBBIX
npouneccax

Pewenue 3aza4, CBA3aHHBIX C BBIYUCIEHHUEM KOJIMYECTBA TEIJI0-
ThI B IPOLeccax TeMJoNnepesadyy NPy MJIaBJIeHUH U KPUCTAJLJIN-
3aluy, UCIApeHUH U KOHeHCal[uu

AHa/u3 cUTyalu i NPaKTUYECKOTO NPUMEHEHUS ABJIEHUU
MJIaBJeHUs U KPUCTAJJIM3al U1, HAIpUMeD, MoJIyYeHHe CBepX-
YUCTBIX MAaTepPUaJIOB, COJIeBasi rpesKa v Ap

AHasn3 paGoThl U 00'bSICHEHH E IPUHIUIIA IEUCTBUS TEIJIOBOTO
JABUTATEJIS

BerunciieHMe KOJIMYeCTBa TeNJIOThI, BbIJeJISI0LIerocs Mpu Cro-
PaHUM pas3JIUYHbIX BUA0B TOIIKBA, u KII/l nBurartess
O6cyx/ieHre 9KOJIOTHYECKUX MTOCIeICTBUM HCIIO/Ib30BaHUs
JABUraTe/iell BHyTPEHHEr 0 CrOPaHUs, TEIJIOBBIX U TH/PO3JIEK-
TpoctaHuu (MC — 3K0J/10T U, XUMHUS)

Paszpesn 7. JleKTpUYeCKHe U MarHUTHbIE siBjieHus (37 4)

JeKTpUu4ecKue
3apsajbl 3aps-
»’KeHHbIe TeJia

M UX B3aUMoOJen-
cTtBue (7 4)

dnekTpusauus Tea JBa poza
3JIeKTPHUYECKUX 3apAJ0B
BsanmopelicTBue 3apsKeH-
HbIX Tesl 3akoH KysioHa
JJIeKTpUYEeCcKoe noJje
[IpyHLMI cynepno3uLuu
3JIEKTPUYECKHUX NoJiel
HocuTenu saneKkTpruieckux
3aps/0B JJjieMeHTapHbIN
3JIEKTPUYECKUH 3apaf,

HabstofeHue U IpoBeJeHHe ONbITOB N0 3JIEKTPHU3ALUU TeJl
NPU CONPUKOCHOBEHUH U UHAYKIIEN

Ha6stoeHre U 06'bsiICHEHHE B3aUMO/IEUCTBUS OJHOUMEHHO
U1 pa3HOMMEHHO 3aps>KeHHBbIX TeJl

O6bsiCHeHHE IPUHIIMIA JeiCTBUS 3JIEKTPOCKOTA
O6bsiCHEHH e sIBJIeHUH 3JIeKTPU3aLlUu{ IPU CONPUKOCHOBEHHUH
TeJl U UHAYKIYMEN C UCI0JIb30BaHUEM 3HAHUH O HOCHUTEJISAX
3JIEKTPUYECKUX 3apsA/0B B BelllecTBe

PacnosHaBaHUe U 00'bsSICHEHUE SIBJIEHUH 3JIEKTPHU3ALUU B IIO-
BCeJJHEBHOM »KU3HU
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CtpoeHue atoma IIpoBogHU-
KU U JU3JIEKTPUKU 3aKOH
COXpaHeHMUs 3J1eKTPHUYECKOro
3apsaja

Hab6sioieHre v 06'bsICHEHHE ONBITOB, HJLIIOCTPUPYIOLIUX 3aKOH
COXpaHeHHUs 3JIEKTPUUECKOr 0 3aps/ia

Ha6uito/ieHre ONbITOB 10 MOJIEJIMPOBAHUIO CUJIOBBIX IMHUN
3JIEKTPUYECKOTO MOJIst

HccnenoBaHue JeliCTBUA 3JIEKTPUYECKOI O M0J15 HA IPOBOAHUKU
U JU3JIEKTPUKHU

IlocTOAHHBIN
3JIeKTpUYeCcKUm
TOK (20 4)

JIeKTpU4ecKud Tok Ycio-
BUSI CyIleCTBOBAHUS 3JIEKTPU-
4eCKOro Toka McTo4HukH
MOCTOSIHHOTO TOKa /lelcTBUA
3JIEKTPUYECKOT0 TOKa
(TemsioBOE, XUMHYECKOE,
MarHuTHOe) JJIeKTPUYEeCKUU
TOK B KUJKOCTSIX U rasax
JnekTpudeckas uenb Cusa
TOKa JJIEKTpUYeCcKoe
HanpsbkeHue ConpoTuBiie-
HHYe IPOBOJHUKA YenbHOe
CONPOTHUBJIEHHE BelleCTBA
3akoH OMa AJ1g yyacTKa

uenu I[locnenoBaTesibHOE

Y napaJljieJIbHOE CoeIUHeHNe
MPOBOJHUKOB

PaGoTa 1 MOLTHOCTB 3JIEKTPU-
yeckoro Toka 3akoH /Ixoy-
asi-JleHua JJ1eKTpPONnpoBOJA-
Ka ¥ IOTPeOUTEIU JIEKTPU-
YeCKOU 3HEPIrHU B OBITY
KopoTkoe 3aMbikaHue

Ha6uroieHue pa3IMuHbIX BUJ OB AeUCTBUS 3JIEKTPUUECKOTO
TOKAa U OOGHApYKeHH e 3TUX BUJIOB €M CTBUS B IOBCEJHEBHOM
YKU3HU

C60pKa ¥ UCIIbITAHUE 3JIEKTPUYECKOH IIeNH MOCTOSTHHOT O
TOKa

H3MepeHUEe CUJIBI TOKA aMIIEPMETPOM

H3MepeHHe 3/1eKTPUYECKOT0 HANIPSIXKEHUs BOJIbTMETPOM
[IpoBesieHHE U 0G'bSICHEHUE ONBITOB, IEMOHCTPUPYIOILINX
3aBUCHUMOCTb 3JIEKTPUYECKOTO COPOTUBJIEHUS MPOBOJHUKA
OT ero JUIMHBI, IUIOIIA/IH IIOMEPEeYHOro CeYeHUsA U MaTepuasia
HccnemoBaHue 3aBUCUMOCTH CUJIbI TOKA, MPOTEKAKIIEro Yepe3
PE3UCTOp, OT CONPOTUBJIEHUS] PE3UCTOPA U HANIPSIPKEH U

Ha pe3ucTope

[IpoBepKa nMpaBuJjia CI0XKeHUsT HAaNPsDKEHUN MPU MOCIe10Ba-
TeJIbHOM COeJJUHEHUH JIByX PE3UCTOPOB

[IpoBepKa npaBuJja JJisl CUJIbl TOKA IPU MapaslyIeJIbHOM COeJIU -
HEHUH PE3UCTOPOB

AHasv3 cuTyalnui nocjieJ0BaTeJIbHOTO U MapajieJIbHOTO
coeJUHEHHS TPOBOJHHUKOB B IOMALIHUX 3J€KTPHUYECKUX
ceTax

PelureHue 3aa4 ¢ McnoJib3oBaHWeM 3akoHa OMa U GopMyt
pacyéTa 3JIEKTPUIECKOT 0 COMMPOTHUBRJIEHUS IIPU MOCTEN0BATEb-
HOM U MapaJsijie]bHOM COeJUHEHUU MPOBOJHUKOB
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Oxonuanue mabii.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

OnpefesieHre Pa6OThI 3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO
yepes pe3nucTop

OmnpezesieHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BbIJIe/IIeMOH
Ha pe3ucTope

UccnenoBaHre 3aBUCMMOCTH CUJIbI TOKA Yepe3 JIAMIOUKY

OT HaNpsDKEHUsI Ha Hel

Onpepesnenue KII/] HarpeBaTeisa

UccnenoBaHue npeo6pa3oBaHUs IHEPTUH PU O bEMe rpy3a
3JIEKTpOJBUTraTeeM

O6bsiCHEHHE YCTPOUCTBA U IPUHLMIIA AEUCTBUS JOMAITHUX
3JIeKTpOHarpeBaTeJbHbIX IPUO60OPOB

O6bsiCHEHHEe MPUYMH KOPOTKOI'0 3aMbIKaHHUS U IPUHIUNIA
JeHCTBUS JIaBKUX NPeOoXpaHuTe el

PemeHue 3aa4 c vcnosib3oBaHueM 3akoHa /xoynsa—JleHna
Ha6uro/ieHre BOSHUKHOBEHUS 3JIEKTPUUECKOT O TOKA B XKHU/I-
KOCTH

Mar"auTHble
sABaeHus (6 4)

[locTosiHHBIE MarHUTHI
B3auMogencTBUE MOCTOSIH-
HbIX MAarHUTOB MarHuTHoe
noJsie MarHuTHoe noJsie 3eMJU
U ero 3HayeHue JJid XKU3HU
Ha 3eMsie OnbIT ApcTesa
MarHuTHOe 1noJie aJieKTpruie-
ckoro Toka [IpuMeHeHUe
3JIEKTPOMAarHMTOB B TEXHUKE

UccnenoBaHue MarHUTHOT'O B3aUMO/JEHCTBUSA MOCTOSIHHBIX
MarHuTOB

W3ydyeHre MarHUTHOIO IOJISI MMOCTOSIHHBIX MarHUTOB IIPH HX
06'beIUHEHNH U pa3Jie/IeHUH

[IpoBesieHMEe ONBITOB IO BU3Ya/IU3aLMH 110JIsI TOCTOSHHBIX
MarHuTOB

U3ydyeHue siBJIeHUS] HAMarHUYUBaHHUs BeELIECTBA
HccnenoBaHue AelCTBUS 3JIEKTPUYECKOT0 TOKA HA MarHUTHYIO
CTpEeJIKY
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JleficTBMe MarHUTHOT O TOJIS
Ha IPOBOJHHUK C TOKOM
JJIEKTPOIBUTATE b IOCTOSIH-
Horo Toka HMcnosib3oBaHue
aJIeKTpoJBUraTesiell B Tex-
HUYeCKUX yCTPONCTBAX

U Ha TpaHCIoOpTe

[IpoBefieHHEe ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb CHUJIbI
B3aUMO/JeCTBHS KaTYLIKU C TOKOM U MarHUTa OT CHJIbI U Ha-
NpaBJleHUs TOKA B KaTyllIKe

AHanus cuTyallMii NpPaKTH4YeCKOro MpHMeHEeHMs 3JIeKTPOMarHu-
TOB (B GBITOBBIX TEXHHYECKHX yCTPOHCTBAaX, NPOMBIIIJIEHHOCTH,
MeJUIIMHE)

W3y4yeHue feHcTBUSA MarHUTHOIO MOJIsI HA MPOBOJAHUK C TOKOM
W3ydyeHune AelcTBUA 3/JIeKTpOABUTraTe N

Hsmepenue KIl1/l anekTpoaBUraTe/ibHON YCTaHOBKU
Pacno3HaBaHue ¥ aHA/IM3 Pa3JIMYHbIX IPUMEHEHUH 3JIEKTPO-
JABUTaTesiel (TpaHCHOPT, 6bITOBBIE YCTPOHCTBA U AP )

JJIeKTPpOMarHMuT-
HasAg UHAYKIMA
(44)

OnsbiThl @apases fABieHue
3JIEKTPOMarHUTHON UHAYK-
uuu Ilpasuso Jlenna
dnektporeHepaTop Crnoco6bl
MOJIyYeHUSsI 3JIEKTPUIECKOUN
3HEPruu JJIEKTPOCTAHLUU
Ha BO306HOBJISIEMBIX UCTOY-
HUKaX 3HEepruu

OnbIThI N0 MCC/IeS0BAaHUIO SIBJIEHUS 3JIEKTPOMAarHUTHON HHAYK-
LIMU: UCCAelOBaHMe U3MEHEHU U 3HaYeHUs U HallpaBJleHUsl
WHAYKLMOHHOIO TOKa

Pe3sepBHOe Bpems (3 4)
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9 Knacc (102 v)

TemaTnyeckui OCHOBHOe coAep KaHHe OCHOBHBIE BH/bI AeATEe/IbHOCTU YYalUXCS
6J10K, TeMa (Ha ypoBHe y4eGHBIX JelCTBUIT)
Pasgen 8. Mexannuyeckue siBjeHus (40 4)
MexaHuveckoe MexaHH4ecKoe ABHXKeHHE AHanus 1 o6CyXKJeHue pas3/JM4HbIX IPUMEPOB MeXaHUYeCKOro
JABIDKEeHHe Marepua/sibHas ToYKa JABH>KEHUS

M CIIOCOGBI €T0
onucanusda (10 4)

Cucrema otcuéta OTHOCHU-
TeJbHOCTb MEXaHHUUYECKOTO
JBIDKEHU S

PaBHOMepHOe npsiMOJIMHEN -
Hoe ABW>XeHUue HepaBHOMep-
HOE NPSIMOJIMHEHHOE JBHXKe-
Hue CpeaHss U MTHOBEHHas
CKOpOCTb TeJla IpU HepaBHO-
MEPHOM [ BH>KEHUU
YckopeHue PaBHOycKopeH-
HOe NPSAMOJIMHENHOE IBUXKe-
Hue CBOGOJHOE MajeHue
OnbiTel 'anunes
PaBHOMepHOe BUKeHHE

1o okpy>xHoctu Ilepuon

Y YyacToTa o6palleHus
JluHeliHas U yrjoBasi CKOpPO-
ctu lleHTpocTpeMuUTeNIbHOE
YCKOpeHHe

O6c¢cyx)/ieHUe IPpaHUL, IPUMEHUMOCTH MOJIEJIU «MaTepHalbHast
TOYKa»

OnucaHue MeXaHU4YecKoro ABUXEHUA PA3JIMYHBIMH crnocob6aMu
(ypaBHeHUe, TabsnLa, rpaduk)

AHa/n3 )KM3HEHHbIX CUTYalUH, B KOTOPbIX IPOSBJISAETCS
OTHOCHUTEJIBHOCTb MEXaHHUYECKOT O ABHUXXEHHUA

Ha6JiroieHre MEXaHUYECKOTrO JIBUKEHHUS TeJla OTHOCHUTEJIbHO
pa3HbIX TeJ OTCYETA

CpaBHeHMe NyTel U TPaeKTOPUH JBHKEHHUS OJJHOTO U TOTO e
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETA

Ananus Tekcrta 'annies 06 OTHOCUTENbHOCTH JBUXKEHHUS;
BBITNIOJIHEHHE 33/JaHUH 10 TEKCTY (CMBICJIOBOE YTEHUE)
OnpefesieHre cpefijHeH CKOPOCTH CKOJIbXKEHUsI 6pycKa UJIH JIBU-
YKEHM S LIapUKa M0 HaKJOHHOM MJI0CKOCTH

AHanus 1 06CyXK/jeHHe CII0CO60B NPUOIMKEHHOT 0 OllpesiesleHUs
MTHOBEHHOH CKOpPOCTH

OnpeJiesieHHe CKOPOCTH PaBHOMEPHOTO JIBMXKEHHUS (IIapUKa

B ’KMJJKOCTH, MO/I€JIH 3JIEKTPUYECKOr0 aBTOMOGUJIS UT 1 )
OnpejesieHye NyTH, IPOWJEHHOTO 32 JJAaHHBIA MPOMEXYTOK
BpEeMEHH, U CKOPOCTHU TeJia 110 rpacl)mcy 3dBUCHUMOCTH IIYTHU
PaBHOMEPHOI'0 IBUKEHUS OT BpEMEHU

06Ccyx/ieHHe BO3MOXHbIX TPUHIUIIOB e CTBUS IPUOOPOB,
U3MePSIOIIUX CKOPOCTh (CIUA0METPOB)
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BbluKc/ieHHe MYTH U CKOPOCTU NMPH PAaBHOYCKOPEHHOM MPsSMO-
JIMHEMHOM JIBUXKEHUH TeJla

OmnpeziesieHre NPOUAEHHOTO MYTH U YCKOPEHUsI JABMKEHUsI TeJsa
1o rpaduKy 3aBUCHMOCTU CKOPOCTH PaBHOYCKOPEHHOTr'O MPsIMO-
JINHEHHOTO ABW)XEHUs TeJla OT BpeMeHH

OmnpefiesieHre YCKOPEHUs TeJia IPU PaBHOYCKOPEHHOM /JIBUKe-
HUU 110 HAKJIOHHOM MJIOCKOCTH

W3MepeHHe epro/a ¥ 4acCTOThI 06PALEeHUs TeJla [0 OKPY>KHOCTH
OmnpeziesieHre CKOPOCTH PaBHOMEPHOTO JIBMXKeHU Tesa

110 OKPY>XHOCTHU

Pemenue 3aZja4 Ha omnpejesieHHe KHHEMAaTHYECKUX XapaKTepH-
CTUK MEeXaHHUYeCKOTO JABMKEHUsI PA3JINYHbIX BU0B
Pacno3HaBaHue U NMpUOIMKEHHOE ONMHUCAHUE PA3IMYHBIX BUJIOB
MeXaHUYeCKOro JBIXKEHHsS B NPUPOJE U TeXHUKe (Ha NMpHUMepax
CBOOOHO NafaloIUX TeJl, ABUKEeHUS )KUBOTHbIX, HEO6ECHBIX
TeJI, TPAaHCIIOPTHBIX CPEACTB U Ap )

B3aumogeiictBue
Te (20 4)

[lepBrIii 3ak0oH HpioTOHA
BTopoii 3akoH HbloTOHa
TpeTuii 3akoH HpioToHa
[IpyHLMI cynepno3uLuU
CUJI

CuJuia ynpyroctu 3aKOH
'yka Cuia TpeHUA: cuaa
TpeHHUs CKOJIb)XeHHUs, CUJIa
TpeHUs MOKOs, IpyTrUe BUJbI
TpeHus

CuJjia TSXKeCTH U 3aKO0H
BCEMUPHOIO TATOTEHHUSA
YckopeHue cBOGOAHOT O
najgeHus /IBukeHue IJIaHET

HaGusrogeHre U 06Cy>K/IEHUE OTIBITOB C JIBUXKEHHUEM TeJia NIpU
YMEHBIIEHUH BJIUSHUS APYTUX TeJl, NPENSITCTBYOIINX IBHKe-
HUIO

Ananus tekcra l'anuiies ¢ onvcaHUEM MbICJIEHHOTO 3KCIIEpU-
MeHTa, 000CHOBBIBAIOIIET0 3aKOH UHEPIIUH; BBITIOJIHEHUE
3a/laHUH 110 TEKCTY (CMBICJIOBOE YTEHHE)

06¢cyx/ieHre BO3MOXKHOCTH BbINIOJTHEHUSI 3aKOHA UHEPIUU

B Pa3/IMYHBIX CUCTEMAX OTCUETA

Hab6uro/1eHre 1 06CyKleHHe MeXaHUYeCKUX sIBJIEHUH, Po-
UCXOJALIMX B cMcTeMe oTcuéTa «Tesiexkka» Npu eé paBHO-
MEpHOM U YCKOPEHHOM JIBHXKEHHUU OTHOCUTEbHO KaOUHETa
dusnku

ﬂef/’[CTBHH C BEKTOPpAaMH CHUJI. BbIIIOJIHEHHUE BH,ELaHPIﬁ I10 CJIOXKe-
HHWIO U BBIYUTAHUIO BEKTOPOB
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IIpooonsicenue maba.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

Bokpyr CosiHua IlepBas
KOCMHYecKasi CKOPOCThb
HeBecomocTb U neperpysku
PaBHOBecne MaTepHaJbHON
TOYKH AGCOIIOTHO TBEpJ0e
Tesio PaBHOBecue TBEpAOro
TeJia C 3aKPEeINJIEHHON 0ChI0
BpalleHus: MOMEHT CHJIBI
LleHTp TAXKeCcTH

Ha6uro/ieHue 1 /Uiy npoBe/ieHUE ONbITOB, IEMOHCTPUPYIOLUX
3aBUCHMOCTb YCKOpPEHHS TeJsa OT NPUJI0KEHHONW K HEMY CHJIbI
U MacCChbI TeJia

AHanus 1 06'bsiCHEHHeE SIBJIEHUH C UCII0JIb30BaHUEM BTOPOI0
3akoHa HbroToHa

PemeHue 3aa4 c McnoJib30BaHUEM BTOPOTO0 3aKkoHa HbroToHa

Y [IPaBUJIA CJIOKEHUST CUJT

OnpepesieHHe XXECTKOCTH MPY>KUHBI

AHasiu3 cUTyal Ui, B KOTOPBIX HAGJIIOJAIOTCS ypyTrue fedop-
MallMH, U UX 00'bsICHEHUE C UCIIOJIb30BAaHUEM 3aKOoHa ['yka
Pemenue 3aa4 c ucnosib30BaHHeM 3akoHa ['yka
HcciejoBaHHE 3aBUCUMOCTHU CUJIbI TPEHUSI CKOJIbXKEHUS

OT CHJIbI HOpMaJIbHOT O JlaByieHust O6CyXeHre pe3yJibTaTOB
HCCeL0BaHUA

OnpepenieHre K03 PUIEHTA TPEHHUS CKOJIbXKEHUS

I/I3mepeHMe CHUJIBbI TpeHI/IH IIOKOHA

PemeHue 3aay ¢ MCNOJIb30BaHUEM (GOPMYJIbI [Jisl CUJIbI TPEHUs
CKOJIbXKEHUS

AHaﬂI/I3 ABHUXKEHHUS TeJl TOJIbKO 110/, ﬂeﬁCTBHeM CHUJIBI THXKe-

CTH — CBOGOJHOTO NaJIeHUd

06bsiCHEHV e HE3aBUCUMOCTH YCKOPEHUsI CBOOOIHOTO MaieHUs
OT Macchl Teja

OL[eHKa BEJIMYHUHBI CUJIbI TATOTEHUS], ﬂeﬁcTByIOLueﬁ Mexay
JAByMs TeJslaMH (Z1/1s1 pa3HbIX Macc)

AHa/u3 JIBMXXEeHUsI HeGeCHBIX TeJl Mo/, AeHCTBUEM CUJIbl TATOTe-
HUs (C UCMOJIb30BAaHUEM [IOMOJHUTENbHBIX UCTOYHUKOB UHOP-
Maruu)
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PelieHve 3a/1a4 C UCMOJIb30BAaHUEM 3aKOHA BCEMUPHOTO TAroTe-
HUsS U POPMYJIbI [IJIs1 pacy€Ta CUJIbI TSIXKECTH

AHa/N3 OPUTMHAJIBHOTO TEKCTA, OMMUCHIBAIOIETr0 MPOSIBJEHHUS
3aKOHAa BCEMHUPHOTO TATOTEHUS; BbINOJHEHNE 3aJaHUN N0 TeK-
cTy (CMBICIOBOE YTEHUE)

Ha6uroieHue 1 06Cy>K/1eHHEe ONBbITOB 10 U3MEHEHHUIO Beca TeJa
MPU YCKOPEHHOM JIBMXKEHU U

AHanu3 ycs0BUi BOBHUKHOBEHHSI HEBECOMOCTH U Iepe-

rpy3Ku

PemeHue 3a/1a4 Ha onpe/iesieHHE Beca TeJla B Pa3/IMYHbIX
YCIOBUSX

AHanus cui, 1edCTBYIOIINX Ha TeJI0, IOKOosIIeecs: Ha onope
OnpepesieHNe IeHTPA TSHKECTH PA3/IMYHbBIX TeJl

3aKoHbI coxpa-
HeHus (10 4)

HWMmnynbc Tesra U3smeHeHue
uMnyJibca UMnyJibc cuibl
3aKOH COXpaHeHHs] UMITYJIb-
ca PeakTHUBHOE BM)KeHUE
MexaHu4yeckass paboTa U
MoIlHOCTb Pa6oTa cun
TSXKECTH, YIPYTOCTH, Tpe-
HUs CBsA3b 3HEPTUU U pa-
GOThI

[loTeHnuasbHasa 3HepPTrUs
TeJsa, MOAHSITOr0 HaJ| MOBEpX-
HOCTbI0 3eMJIM [loTeHIIHa/b-
Has 9Heprus CKaTo! Npy-
KHUHBI

KuneTtuueckasi aneprus
TeopeMa 0 KHHETHYECKOH
SHEepruu

Hab6sro1eHHe U 06CYy>K/JeHHE OIBITOB, JEMOHCTPUPYIOLINX
nepejadyy MMIyJbca IpU B3aUMOJeICTBHUU TeJl, 3aKOH COXpaHe-
HUsI UMITyJIbCa IPH a0COMIOTHO yIPYrOM U HEYIPYTrOM B3aUMO-
JEUCTBUH TeJ

AHaJ/u3 CUTyal Ui B OKpY>Kalolllel )KM3HU C UCNI0JIb30BaHHUEM
3aKOHa COXpaHeHUs UMITyJbca

Pacrno3HaBaHue siBJIeHUSI PeaKTUBHOTO JABWXXEHUsI B MpPUPOJe
U TexHuke (MC — 6uosiorus)

[IpuMeHeHMe 3aKOHA COXpaHeHHUs UMILyJbca JJIs pacuyéTa
pe3yJIbTaTOB B3aUMO/JIeHCTBUS TeJl (Ha MpUMepax Heynpy-
roro B3aMMO/IeMCTBUS, YIIPYTOro LeHTPaJbHOT0 B3aUMO-
JeHCTBUSA IBYX OJJMHAKOBBIX TeJI, 0JHO U3 KOTOPBIX HEINOo/I -
BHXKHO)

Pemenue 3azja4 ¢ MCnosib30BaHUEM 3aKOHA COXPAaHEHUS] UM-
nyJbca

OnpepesieHre paGoOTHI CHUJIBI YIPYTOCTH IPH NOABbEMe rpy3a

C UCIIOJIb30BAHHEM HEIOABIKHOTO U MOJBHKHOTO GJIOKOB
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IIpooonsicenue maba.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

3aKOH COXpaHEeHUs MeXaHU-
4YeCKOU sHepruu

W3MepeHre MOLIHOCTH

W3MepeHre NOTEeHIMaJIbHOW 3HEPIUU YyIIPyTo AedOpMUPOBaH-
HOM NPYKUHbI

W3MepeHHe KHHETUYECKOHM 3HEPIUH TeJia 110 JJINHE TOPMO3HOT O
MyTH

JKcneprMeHTa/IbHOE CpaBHEHHE W3MEHEeHMs NMOTeHLHaJbHOU
Y KMHEeTHYeCKOH 3HepruH TeJsa NpH ABHKEHUH 10 HAKJIOHHOH
IIJIOCKOCTH

JKclepuMeHTa/JIbHasI IPOBePKa 3aKOHA COXPaHEHUsI MeXaHHYe-
CKOM 3HEPTHUH IPU CBOGOJHOM MaJleHUHU

[I[pyuMeHeHMe 3aKOHA COXpaHEHUs MeXaHHW4YeCKOH 3Hepruu
JUIs pacyéTa NoTeHLHaJIbHOW M KUHEeTHYeCKO! SHeprui Tesa
Pemrenue 3aa4 ¢ MCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS Mexa-
HUYEeCKOH 3HepTruu

Pa3aen 9. MexaHu4

ecKue KoJie6aHUA U BOJIHBI (15 4)

MexaHU4YeCcKHe
KoJie6aHu (7 4)

KoJsiebaTesibHOE ABUXKEHUE
OcHOBHbIe XapaKTePUCTUKHU
KoJIe6aHUM: Iepro/, 4acToTa,
aMIIMTyZa MartemaTuye-
CKWH Y IPY>KUHHbBIA MassTHU-
ku IlpeBpaleHue sHepruu
MpU KoJe6aTeJIbHOM JIBHUXKe-
HUU

3aryxarouiye KoJsiebaHUs
BbIHY>K/IeHHbI€ KOJIeGaHUs
Pe3onaHc

Hab6sioieHre Kosie6aHUi OA el CTBUEM CUJI TSDKECTH U YIIpY-
rOCTH U 0GHapYyKeHHe M0 0GHbBIX KoJIeGaHU I B OKPY»KaloleM
MHUpe

AHasnus KoJie6baHUM Irpy3a Ha HUTH U Ha Ipy>kuHe OmpejeseHue
4acTOThI KoJle6aHU M MaTeMaTUYECKOTO U IPY>KUHHOTO MasiTHU-
KOB

Ha6utoieHre M 0G'bSICHEHHME SIBJIEHUS pPe30HaHCa
HccnenoBaHue 3aBUCUMOCTH IIEpUO/a KoJle6aHU N O/iBELIIEHHO-
ro K HUTH I'py3a OT JJIMHbI HUTH

[IpoBepKa He3aBUCUMOCTH NepUoja KosebaHUH rpysa, nojise-
LIEHHOI'0 K JIEHTe, OT MaccChl Irpy3a
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Hab6sroieHre 1 06CyK/jeHHE ONBITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTb IEPHO/A KOJIeGaHUN MPYKUHHOT'0 MasiTHUKA

OT MacChl I'py3a U KECTKOCTH NPY>KUHBI

[IpruMeHeHHE MaTEMAaTUYECKOrO0 U MPYKUHHOTO MasiTHUKOB

B Ka4eCcTBe Mo/jieJiel [l ONMCAHUS KOJIeOaHUH B OKpY»KaloLeM
Mupe

PenreHue 3a/ja4, CBSI3aHHbIX C BBIYUCAEHUEM HJIU OLIEHKOM
4yactoThl (eprosa) Kose6aHul

MexaHnyeckue CBoiicTBa MeXaHHUYEeCKUX OGHapy>XeHHe M aHaJIu3 BOJIHOBBIX SIBJIEHUH B OKpYXKawolleM
BOJIHBI. 3BYK BoJIH /lsinHa BosiHbI Mexa- Mupe
(84) HUYeCKHe BOJHBI B TBEPJOM Hab6sioieHe pacnpocTpaHeHHUs! MPOJAOJBHBIX U IOINEepPeuyHbIX
TeJle, CeiCMUYEeCKHe BOTHbI BOJIH (Ha MoJieJIM) U 0OHApy>KeHHe aHAJIOrHYHbIX BHUJIOB BOJH
3Byk 'poMKOCTB 3ByKa B IpUpo/ie (3BYK, BOJ|sIHbIE BOJIHbI)
Y BeIcoTa ToHa OTpakeHHe BeruucieHue AJUHBI BOJHBI M CKOPOCTH PacIpoOCTpaHeHHUs
3Byka WH}pas3BykK U yibTpa- 3BYKOBBIX BOJIH
3BYK JKCIepUMeHTa/JbHOE OllpefiesleHHe TPaHUL], YaCTOThI CJABIIINMBbIX

3BYKOBBIX KOJIe6GaHU I

Hab6s10/1eHHe 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI (B TOM
YHCJIe C UCMO0JIb30BAHUEM MY3bIKaJbHbIX UHCTPYMEHTOB)
Ha6utoieHre U 06'bsiCHEHME SIBJIEHUS aKYCTHYECKOI'0 pe3o-
HaHca

AHa/IM3 OpUTMHA/IbHOTO TEKCTA, NOCBALEHHOI0 UCII0JIb30Ba-
HUIO 3ByKa (MJIM yJIbTPA3BYKa) B TEXHUKe (3X0JIOKAIUS,
yJbTPa3BYK B MeMIIMHE U AP ); BBIIOJHEHHE 3alaHUH 10 TEK-
cTy (cMBbIC/IOBOE YTEHHUE)

Paszgesn 10. 3/1eKTpPOMarHUTHOE NOJIE U 3/IEKTPOMAarHUTHbIE BOJIHBI (6 4)

G5

aﬂel(TpOMaI‘HlflT- 3J'IeKTpOMaI‘HI/ITHOe noJie HOCTpOEHI/Ie paccy)K,quHFI, 060CHOBbIBaI—OLLU/IX B3aMMOCBA3b
HoOe 1nmoJie 3ﬂeKTp0MaFHI/ITHbIe BOJIHbI JJIEKTPHUYECKOI'O U MArHUTHOT'O rnoJieu
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IIpooonsicenue maba.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

U 3JJIeKTpoMar-
HUTHBIE€ BOJIHbI
(64)

CBOMCTBA 3/1IeEKTPOMArHUT-
HbIxX BosiH 1llkasa asiektpo-
MarHMTHBIX BoJIH HcIosb30-
BaHUE 3JIEKTPOMArHUTHbBIX
BOJIH JJIsI COTOBOM CBSI3U
JyieKTpOMarHuTHasi Ipupoja
cBeta CKOpOCTBb cBeTa
BoJiHOBBIE CBOMCTBa cBeTa

JKclepUMeHTaJIbHOE U3yUYeHHe CBOMCTB 3JIEKTPOMarHuT-
HBIX BOJIH (B TOM 4YHCJIe C TOMOLIbI0 MOOGUJIBHOIO TeJle-
¢doHa)

AHau3 peHTreHOBCKHUX CHUMKOB Y€JIOBEYECKOro opra-
HHU3Ma

AHasu3 TEKCTOB, ONHCHIBAIOUIUX [IPOSIBJIE€HUs 3J1€KTPOMarHuT-
HOT'0 U3JIyYeHHUsI B IPUPO/e: XKUBbI€ OPraHU3Mbl, U3/Ty4YEeHHUs
HebeCHbIX TeJl (CMbIC/IOBOE YTEeHHE)

Pacno3HaBaHUe ¥ aHA/IU3 PA3JIMYHbIX IPUMEHEHUH 3JI€KTPO-
MarHUTHBIX BOJIH B TEXHUKE

Pewrenuve 3aza4 c ucnosib3oBaHUEM GOPMYJI AJisi CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, AJIMHbI BOJIHBI U YaCTOThI

cBeTa

Pazpen 11.

CBeToBbIe sABJAeHUs (15 4)

3aKoHBl pacmpo-
CTpaHeHHUs CBeTa
(64)

Hctounuku cBeta JlyyeBasi
Mojesb cBeTa [IpsaMosinHen-
HOe pacnpocTpaHeHue CBeTa
3aTtmeHus CosHLa U JIyHbI
OTpaxkeHue cBeTa [lnockoe
3epKaJio 3aKOH OTpaXKeHUd
cBeTa

[IpenomeHrne cBeTa

3aKoH NpeIOMJIeHUS CBeTa
[TosTHOe BHyTpeHHEe OTpaxke-
HUe cBeTa Mcnosb3oBaHue

Hab6s10/1eH1Ee ONBITOB, AEMOHCTPUPYIOIUX sIBJEHHUE IPSAMOJIH-
HEeHHOTO pacnpocTpaHeHUs cBeTa (BO3HUKHOBEHHE TeHH U TOJIy-
TEHU), U UX UHTEpIIpeTaLHs C UCI0Ib30BaHUEM MOHSATHSA
CBETOBOTrO JIy4a

O6'bsiICHEHHe U MO/JleJINPOBaHUe COJIHEYHOT0 U JIYHHOTrO 3aTMe-
HUN

HccnepoBaHre 3aBUCHMOCTH yTJIa OTPaKeHHUsI CBETOBOTO JIy4a
OT yTJla NafileHus

W3y4yeHune cBOXCTB N306pakeHUs B IIJIOCKOM 3epKaJie
Ha6uroieHre 1 06'bsICHEHHE ONBITOB MO MOJYYEHUIO U306 paxe-
HUI B BOTHYTOM M BBINIYKJIOM 3epKajiax Hab6usrofieHue U 06bsc-
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yis

BHYTPEHHEr 0o OTpaKeHUud
B OIITHY€CKHUX CBETOBOJAX

HeHMe ONBITOB 10 MPeJIOMJIEHUIO CBeTAa Ha FPaHHUIle pa3JIMYHbIX
cpeJi, B TOM YMCJIe ONBITOB C NOJHBIM BHYTPEHHUM OTpaKeHHeM
HcciefoBaHMe 3aBUCMMOCTH yTJla IpeJOMJIeHUs OT yrJja
NnaJleHHs1 CBETOBOTIO Jiy4ya Ha I'PaHHULle «BO3JyX—CTeKJIO»
Pacrno3sHaBaHUe IBJIeHUH OTpa>keHHUsI U NIpeIOMJIeHUs CBeTa

B [IOBCEJHEBHOM XKU3HU AHa/IM3 U 00'bsICHEHUE SIBJIEHUA
ONTHYECKOr0 MUpaXka

Pelrenue 3asa4 c MCNI0JIb30BaHUEM 3aKOHOB OTPaKeHHUs

U NIpeJIOMJIeHHs] CBeTa

JIMH3BI M ONITH-

JIuH3a, X0/ JIyuel B JINH3e

[TosyyeHre M300paXkeHUM € MOMOLIbI cOOMpaOLIed U pacceu-

YeckHe npu6Gopsl | OnTuyeckasi cucreMa BamolleH JIMH3
(64) OnTuyeckue nNprubOpHI: OnpegenieHre GOKYCHOI'O PACCTOSIHUS U ONITUYECKOM CHJIBI
doToanmapaT, MUKPOCKOT cobuparuiei JUH3bI
U Tesieckon [/1a3 Kak onTUve- | AHa/lu3 yCTPOMCTBA M NMPUHLIMINA JeHCTBUS HEKOTOPBIX ONTHYe-
cKas cucteMa BJIM30pYKOCTb | CKHUX MpUOOPOB: poToanmnapata, MUKPOCKOINA, TeJlecKomna
U 1aJIbHO30PKOCTH (MC — 6uoJiorus, aCTpOHOMHUS)
AHanu3s siBleHUH GJM30PYKOCTH W [JJaJbHO30PKOCTH, NMPUHIMNA
neucrBusi oukoB (MC — 6uoJsiorus)
PasioxxeHue PassioxxeHue 6esioro ceta Ha6JroieHre no pasJ/ioKeHHI0 6eJI0ro CBeTa B CIEKTP

6eJIoro cBeTa
B cnekTp (3 4)

B ciekTp OnbIThl HptoTOHA
Cyio)keHUe ClieKTpalbHbIX
uBeToB /Jlucnepcus cBeTa

Ha6uro/ieHe U 06'bsiICHEHHE OTNBITOB M0 MOJIYYeHUI0 6e10T0
CBeTa MPU CJIOKeHUU CBETAa PAa3HBIX [[BETOB

[IpoBesieHHE U 06G'bsICHEHHE ONBITOB MO BOCHPUSITHIO LIBETA
NpeAMEeTOB NPHY UX HAGJII0eHUH Yepes IIBeTOBble GUIbTPHI
(BETHBIE OYKH)

Paspen 12. KBaHTOBbIE siBjIeHMs (17 4)

Hcnyckanue
Y MOrJIOLeHne

OneiThl Pesepdopaa v niaHe-
TapHasi MoJieJib aToMa

06cyx/AeHUe Liesu onbITOB Pesepdopaa o nccie0BaHUIO
aTOMOB, BbIJIBH>KEHHE TUIIOTE3 O BO3MOXHBIX Pe3ysbTaTax
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Oxonuanue mabii.

TemaTuvecknii
0JI0K, TEMA

OcHoBHOE coaepakaHue

OCHOBHbIE BU/IbI 1€ATEIHLHOCTH YUAIIUXCH
(Ha ypoBHe y4eOHBIX J1elcTBM)

CBeTa aToMOM
(44)

Mogenb aToMa bopa Hcny-
CKaHMe U NOIJIOleHNe CBeTa
atomoM KBaHTb!I JIuHel4a-
Thle CIIeKTPhI

ONBITOB B 3aBUCHMOCTH OT NPEAII0JIaraeMoro CTpoeHHUs aTOMOB,
dopMynupoBaHUe BbIBO/IOB U3 Pe3yJIbTATOB ONBITOB
O6c¢cyx)/ieHue MIPOTUBOPEYMH IIJIaHETapHON MOJie/ I aToMa

Y OCHOBaHUM JJ1s runoTe3bl bopa o cTallmoHapHBIX OpOUTaX
3JIEKTPOHOB

Ha6JitoieHre CIVIOLIHBIX M JIMHENYATbIX CIIEKTPOB U3JIyYeHUs
pasnnyHbIX BellecTB OG'bsICHEHHE JIMHENYAThIX CIIEKTPOB
H3JIy4eHUs

CTtpoeHue PapuoakTuBHOCTL Anbda-, O6¢cyx/ieHre BO3MOXKHBIX THIIOTE3 O MOJEeJISIX CTPOEHUS sApa
ATOMHOIO AJpa 6eTa- ¥ raMMa-Hu3JIy4yeHuUst OnpepesieHue cocTaBa si/iep M0 3a/laHHbIM MacCOBbIM U 3apsz0-
(64) CTpoeHUe aTOMHOTO fipa BBbIM YMCJIaM U IO MOJIOXKEHUIO B IEPUOIUYECKOH cUCcTEME
HyxkJyioHHas Mozesib aTOMHOI0O asieMeHTOB (MC — xuMus)
anpa HW3ortonel PagnoakTus- AHa/M3 M3MeHEeHUsl COCTaBa si/pa U ero MoJIoXKeHUs
Hble peBpainenus [lepuon B IIepUOJUYECKOHN cUCTeMe NPU a-paJU0aKTUBHOCTHU
noJsiypacnaza (MC — xumus)
JleficTBUS pa/jiOaKTHBHBIX UccneoBaHue TPEKOB a-4aCTHIL] 10 TOTOBBIM ¢poTorpadusm
M3JIy9eHUI Ha )KUBbIE O6Hapy:eHue U u3MepeHre paJiMaliiOHHOro ¢poHa C MOMOLLbLI0
OpraHU3Mbl /L03MMETPa, OLleHKA er0 MHTEHCUBHOCTH
AHan3 6M0JIOTUYECKUX U3MEHEHUH, MPOUCKOASIINX I10/]
JAelcTBUEM PaiMO0aKTHUBHBIX U3aydyeHu (MC — 6uoJsiorus)
Hcnosb3oBaHMe paJHOaKTUBHBIX U3JIyYeHUH B MeJJUIIMHE
(MC — 6uoJsiorus)
ApepHbie AnepHble peakiiud 3aKOHBI PemreHue 3aa4 ¢ MCNIOJIb30BAaHUEM 3aKOHOB COXpPaHEHUSA
peakuuu (7 4) CcOXpaHeHHUs 3apsi0BOro MacCOBBIX U 3apsi/lOBbIX UM CeJ Ha ONpeJie/IeHUe pe3ybTaToB




Y MacCOBOI'0O yuceJs JHeprus
CBA3U aTOMHBIX A/lep CBA3b
MaccChl M 3Hepruu Peakuuu
CUHTe3a U JleJIeHUA aJep
HUcTounnku sHepruu CosiHLA

U 3BE3/

fAnepHas saHepreTuka

sI/lepHBIX peaKLUi; aHaJIM3 BO3MOXKHOCTH UJIM HEBO3MOXKHOCTH
S/IEpHON peaKuu

OueHKa 3HEPTUH CBSI3U si/lEP C UCIO0JIb30BaHUEM GOPMYJIbI
JHWHIITeHHa

06cyx/ieHHe MTepCIeKTUB UCII0Ib30BaHUs yIIPaB/IsAEMOT0
TEPMOSIIEPHOTO CUHTE3a

06cyxAeHUe NMPEeUMYLIECTB U 3KOJOTHUYECKHUX MpPOo6JieM,
CBsI3aHHBIX C siiepHOH sHepreTukoi (MC — 3koJsiorus)

INoBTOpPUTE/ILHO-06061IaI0IIUIiT MOAYJIb (9 4)

CuctemaTusanus
1 060011eHHe
NnpeAMETHOTO
coepKaHUs

Y ONbITA Jiesi-
TEJIbHOCTH,
IPUOGPETEHHOTO
NpU U3yYEeHUU
BCero Kypca
dusuku

060611eHHEe COZeprKAHUSA
Ka>/10T'0 U3 OCHOBHBIX
paszgesnoB Kypca GU3UKHU:
MeXaHHU4YeCKUE, TEIJIOBhIE,
3JIeKTPOMarHUTHbIE, KBAHTO-
Bbl€ SIBJIEHUS

HayuHblit MeTO/ MO3HAHUS U
ero peasusanus B pusude-
CKUX HUCCJIeIOBAaHUSX

CBs13b GU3UKU U COBPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTH
nepefayu HHGopmManuy,
3HepreTHKe, TPAHCIOPTE

BrinosiHeHUe y4eOHBIX 33aJaHUM, TPEOYIOIUX JEMOHCTpAlUH
KOMIIETEHTHOCTEH, XapaKTepPU3YILUUX eCTeCTBEHHOHAYYHYIO
rpaMOTHOCTb:

» IPUMEeHeHUsI MOJIyYeHHBIX 3HAHUM I HAyYHOTO OO'bSICHEHUS
dur3nUecKux sBJIeHUH B OKpY>Kalollle IpUpo/ie U NOBCeJHEB-
HOU >KU3HH, a TAK)Ke BbISIBJIEHUs] PU3UUECKHUX OCHOB psijia
COBpeMEHHBIX TEXHOJIOTUH;

» MPUMeHeHHUs] OCBOEHHBIX 3KCIIePUMEHTATbHBIX YMEHUH 151
vccieJoBaHUus QU3UUECKUX SIBJIEHUH, B TOM YUCIe AJI
MPOBEPKHU FMIIOTE3 U BbISIBJIEHHUS 3aKOHOMEPHOCTEN

PemeHue pacyéTHBIX 33/1a4, B TOM YHCJI€ TPEATIOJArarIUX

HCIOJIb30BaHUe GU3NUECKOU MOJIeIM U OCHOBAaHHBIX Ha COZEpP-

»KaHUU pas3JIMYHbIX Pa3/ie0B Kypca pU3nKu

BbinoJiHEHHWe U 3aliyTa TPYNIOBBIX WKW WHIUBUAYAJTbHBIX

MMPOEKTOB, CBA3aHHBIX C COJIep>KaHUEM Kypca GU3UKU




YpPOUHO - TemaTUyeckoe naaHupoBaHue 7 Knacc

Homep [IpumeuaHue
Ne y4eOHOH Kox-so [Ipuyuna
Tema ypoka 4acoB
ypoka HeJleNnu KOpPPEeKTHPOBKHU
Pa3aen 1. Pusuka M ee poJib B IO3HAHUM OKpYKawomero mupa (6 1)
1 1 ®dusuka - Hayka o npupoje. Pusnueckue Tesa U siBJeHHUs. 1
Ha6sropeHve u onucanue GU3NYECKUX siBJeHUH. DU3UUECKUT
3KcIepUMeHT. MojieIMpoBaHUe SIBJEHUH U 06 BEKTOB NPUPOADIL.
TexHHKa 6€30I1aCHOCTH B KabuHeTe QU3UKU
2 1 dusmnyeckre BeJIMYMHBI U UX U3MepeHHe. PusnyecKkre NpU6GOpHI. 1
TOYHOCTb U NOTPEIIHOCTh U3MePEHUH. MeXAyHapoHasA CUCTeMa
eJIMHHUIL
3 2 JlabopamopHast paboma Nel «OnpezeneHue LEeHbI JieJIEHUs Kb 1
HU3MEPHUTENBHOI0 MPUGOpax»
4 2 dusnyeckre 3aKOHbI U 3aKOHOMePHOCTH. PU3MKa U TEXHHUKA. 1
HayuHbl#i MeToA no3HaHUA. Posb ¢usuku B GopMUpOBaHUHU
eCTeCTBeHHOHay4YHOH rpaMOTHOCTH
5 3 Kak ¢ur3uka u apyrve ectecTBeHHble HAyKH U3Y4alOT IPUPOAY. 1
EcTecTBeHHO-Hay4YHbIN MeTO/, MO3HAHUS: HAbJIIO/IeHHeE,
MOCTaHOBKA HAyYHOTO BOMPOCA, BbIABUKEHHE TUIIOTE3,
9KCIIepUMEHT 110 NpOBepKe TMNOTe3, 060'bsiICHEHHe HabJI10/JaeMOro
SIBJIEHUS
6 3 Onucanue ¢pU3UYECKUX SIBJIEHUHN C HIOMOLIbIO MoJeeil 1
Paspe 2. [leppoHavyasibHble CBeAeHNUsI O CTPOEeHUM BemecTBa (54)
7 4 CtpoeHue BelecTBa. ATOMbI U MOJIEKYJIbI, UX padMepbl. ONbITHI, 1
Jl0Ka3blBalolIMe JUCKPETHOE CTPOEHHe BellleCcTBa




8 4 JlabopamopHast pabomaNe2 «OnpesiesieHre pa3MepPOB MaJIbIX TeJ» 1
9 5 TenoBoe ABMKeHHE ATOMOB U MOJIEKYJI. CBA3b CKOPOCTH JIBHXKEHUS 1
yacTul, ¢ TeMnepatypoi. Juddysusa B razax, )KUJKOCTAX U TBEPbIX
TeJs1ax. BpoyHOBCKOe /iBIXKEHUE
10 5 B3aumopeiicTBue (MpUTsKEHNE U OTTAJKUBAHUE) MOJIEKYJT 1
11 6 ArperaTHble COCTOSIHMS BellecTBa: CTPOEHHe ra30B, XKUAKOCTeN U 1
TBepAbIX (KPUCTAJIMYECKHX) TeJl. Pasinuue B CTPOEHUU TBEP/bIX
TeJI, )KUAKOCTeH 1 ra3oB. 0COGEHHOCTH arperaTHbIX COCTOSHUM
Boabl. KonmposavHasi pa6oma Ne1 (20 MUHYT)
Paspe 3. /IB>KeHNe U B3auMogeiictBue e (21 4)
12 6 MexaHuueckoe JBUKeHUe. PABHOMepHOe U HepaBHOMEpPHOe 1
JIBIXKEHHE
13 7 CKOpOCTb, IyTh, BpeMsl ABMKEHUS 1
14 7 PacyeT nyTu U BpeMeHHU JIBUXKEHUs 1
15 8 Perienue 3a1a4 Ha pacyeT NyTH, CKOPOCTU U BpeMeHH [ BIKEHHUs 1
16 8 fIBnenue nHepMHU. 3aKOH UHEPLIUU 1
17 9 B3aumMogelicTBYe Tes1 Kak IPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUA 1
TeJ
18 9 Macca Tes1a Kak Mepa MHEpPTHOCTH TeJa. EfnHuILIa Macchl 1
19 10 JlabopamopHast paboma Ne3 «i3MepeHMe Macchl Tesia Ha pbIYaKHbIX 1
BecCax »
20 10 [lnotHOCTD BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B 1
eJJUHUIle 00'beMa BellleCcTBa
21 11 PacyeT Maccel ¥ 06'beMa TeJj1a 0 ero NJIOTHOCTH 1
22 11 JlabopamopHast paboma N4 «i3MepeHMe 06'beMa Tes1a» 1
23 12 JlabopamopHasi paboma Ne5 «OnpezesieHHe MJIOTHOCTH TBEP/IOTO 1
Tesa»
24 12 PenieHue 3a/1a4 Ha onpeiesieHHE Macchl TeJla, ero o6’beMa U 1

IIJIOTHOCTHU




25 13 CuJia KaK XapaKTepHUCTUKa B3auMolecTBUA TeJl. Cujia ynpyrocTH.
3akoH I'yka.

26 13 flBneHure TAroTeHUs U cuia TxKecTU. CBA3b MeX Ay CUION
TSKECTH U Maccol Tesa. CHJla TSXKeCTH Ha ApYTHUX IJIaHeTax. Bec
Tes1a. HeBecomocTh

27 14 JnHamomMmeTp.
Jla6opamopHas pa6omaN26
« M3mepeHue Beca TeJia C TOMOILBIO JUHAMOMETpa»

28 14 Ci0eHre CUJI, HallpaBJIeHHbIX 10 OJHOM NPSIMOM.
PaBHogelcTByOLas cuia

29 15 Cuna Tpenus. TpeHue ckoibkeHus1. TpeHue nokos. TpeHue B
NPUPOJE U TEXHUKE. /IHarHoCTHYEeCKasi KOHTPOJIbHAsI paboTa

30 15 JlabopamopHasi paboma N7 «VccnenoBaHue 3aBUCUMOCTH CHUJIbI
TPeHUs1 OT CUJIbl JaBJIEHUS U CBOMCTB TPYIMXCSl IOBEPXHOCTEN»

31 16 Pemenue 3a/1a4 ¢ vcnoJib3oBaHueM GOpPMYJT 1Sl pacyeTa CUJIb
TSXKECTH, CUJIbI YIPYTOCTH, CUJIbl TPEHUS

32 16 KonmpoavHas paboma Ne 2
«/IBI>KeHMe U B3aUMOJeIICTBUE TeJ»

Pa3gen 4. laBjieHHe TBepbIX TeJ, }KMAKOCTel 1 ra3os (214)

33 17 JlaByieHue TBepAbIX Tesl. EfuHUIIBI U3MepeHUs AaBIeHNs

34 17 Croco6bl yMeHblIEHHS U yBeJUUeHUs AaBieHus1. Pelienue 3aza4
Ha pacyeT jAaBJeHHUs] TBEPAOro TeJa

35 18 JlaBjieHHe KMJIKOCTEHN U ra30B. 3aBUCUMOCTb JlaBJIeHUS ra3a OT
o6beMa U TeMnepaTypbl. [[HeBMaTHYeCKHe MallIMHbI

36 18 [lepesiaya faB/ieHUs XKUAKOCTAMU U razaMu. 3akoH [lackass

37 19 3aBUCHUMOCTb JJAaBJIEHUS KUAKOCTH OT IJIyOHUHBI TOTPYKEHHUS.
JlaBJieHue »KU/IKOCTH Ha HO U CTEHKH cocyfa

38 19 I'uapocTaTudeckuil mapajokc. PemieHue 3aay Ha pacyeT

JAadBJIEHUA XKUJTKOCTHU




39 20 Coob6uiaromuecs cocybl. [[puMeHeHMe COOOIAOIUXCS COCY/OB.
['napaB/yecKye MeXaHU3MBbI

40 20 AtMocdepa 3emsn u aTMocdepHoe JaBieHue. [[puanHbI
CyILIeCTBOBAHHUS BO3AYIIHOH 060/104KH 3eMJIH

41 21 N3mepenue atMocdepHoro gasnenus. OnbiT Toppudesnu

42 21 3aBHUCHMOCTb aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipu6opsl 15 H3MepeHHUs1 aTMOCepHOro JaBJieHHUs]

43 22 PewreHue 3azia4 Ha pacyeT aTMOCHEPHOro JJaBJIeHHUs

44 22 JlelicTBUE )KHUJKOCTH U ra3a Ha IIOrpy>KeHHOE B HUX TeJI0

45 23 BoiTasnkuBarouas (ApxuMezoBa) cuia. 3aKoH ApxuMe/ia

46 23 Jla6opamopHasi pabomaNe8 «OnpefesieHue BbITAJKUBAIOIIEN
CHJIBL, IEUCTBYIOLIEH HA TOrPY>KEHHOE B XKUJKOCTb TeJIO»

47 24 [l1aBaHuUe Tes

48 24 Perenue 3a71a4 Ha npUMeHeHHUe 3aKOHa ApxruMe/ia

49 25 JlabopamopHas pab6oma N29 «BrisicHeHHe yCJIOBUH IIJIaBaHUSA TeJia
B KU KOCTH»

50 25 [1n1aBanue cynoB. BosayxomnaBanue. PelieHue 3a1a4 Ha yCI0BUS
NJIaBaHUs TeJl

51 26 [ToBTOpeHue TeMbl «/laBJjieHHe TBEPABIX TeJI, XKUAKOCTEH U ra3oB»

52 26 PemmeHnue 3a/ja4 Ha NpuMeHeHHe 3aKOHA ApXHUMe/ia U yCJIOBHS
IJIaBaHUs TeJl

53 27 KonmposvHas paboma Ne 3
«/laByieHNEe TBEPbBIX TeJ, XKUJKOCTEH U ra30B»

Paspgen 5. Pa6oTa 1 MOIHOCTB. JHepru4 (12 4)
54 27 | MexaHu4eckasi paboTa




55 28 MOILHOCTb.
PemleHue 3a/ja4 Ha pacyeT MexaHUYECKOM paboThl M MOIHOCTH

56 28 [IpocTble MexaHU3MBI: pbIyar, 6JI0K, HaKJIOHHAs IJI0CKOCTb.
[IpaBusio paBHOBecHsl pblyara. Pelyaru B TeXHHKe, ObITY U IpUpOJe

57 29 [IpyMeHeHYe MpaBU/Ia pABHOBECHS pblyara K 6JI0KY

58 29 Jla6opamopHasi paboma Ne10 «ViccienoBaHue yCI0BUsI pPaBHOBECHS
pblyara»

59 30 Pemenue 3afa4y Ha NpYMeHeHUe IpaBUJla paBHOBECHS pblvyara.
Pbruaru B Tesie yesioBeka

60 30 PaBeHCTBO paGoT NpH UCMOJIb30BAHUU MPOCTHIX MEXaHU3MOB.
«30J10TO€E IPaBUJIO MEXaHUKU». [[pOCThle MEXaHU3MBI B ObITY U
TeXHUKe

61 31 KoadduureHnT nosesnoro feldcrBus MexanusMma. labopamopHas
paboma Ne11 «Onpepnenenue KII/l HakJIOHHOH NJIOCKOCTH»

62 31 JHeprus. [loTeHLMabHAs U KUHETHYECKasi SHEPTUS.
JMarHoctuyeckast KOHTpoJIbHasl paboTa

63 32 [IpeBpaleHUe 0JHOTO BU/la MEXaHUYECKOH 3HEPTrUU B Apyroi

64 32 3aKOH cOXpaHeHHUs U U3MEeHEHHUs 3HepruU B MeXaHuKe. PellleHue
33/]a4 C UCT0JIb30BaHHEM 3aKOHA COXpaHeHUs 3HepTUHU

65 33 KonmpoavHas paboma Ne4 «Pa60oTa, MOLIHOCTb, IHEPTUSI»

66 33 PesepB

67 34 PesepB

68 34 PesepB




YpouHo - TemaTMueckoe naaHupoBaHue 8 Knacc

Home [lpumeyaHue
Ne pv Kos-Bo p
y4yebHOH [IpyuunHa
ypoKa Tema ypoka 4acoB
HeJesu KOPPEKTHUPOBKU
Pa3peu 6. TenioBble siBjieHus (28 4)
1 1 OCHOBHbIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOH 1
TEOPHUU CTPOEHHU BelllecTBa. Macca U pa3Mepbl aTOMOB U
MoJieKyJ1. ONbITHI, NOATBEPK A0 ie OCHOBHbIE
nosioxkeHus1 MKT. TexHrKa 6€30MacHOCTH B KaBUHETe
buU3MKHU
2 1 Mojesu TBepA0To, XHUAKOT0 U ra3006pa3HOro COCTOSTHUHN 1
BelllecTBa. Kpucrasimieckue u aMmopdHble TBep/ible Tesa
3 2 OO bsICHEHHE CBOWCTB Ira30B, XKUAKOCTEH U TBEPABIX TeJ 1
Ha oCHOBe MoJiokeHud MKT
4 2 CMauyMBaHUe U KallWJJIsIpHble siBJeHUs. TenioBoe 1
paciiipeHuye U cxaTue. BxoHas AuarHoctuyeckas
KOHTpOJIbHas1 paboTa
5 3 TemnepaTtypa. CBA3b TeMIIepaTyphbl CO CKOPOCTbIO 1
TEeINJIOBOI0 JBWXKEHUSI YaCTHI]
6 3 BHyTpeHHss sHeprus. Cnocobbl MU3MeHeHUs] BHyTpeHHe! 1
JHEPruu: Teljonepesaya v cCOBeplieHrue paboThl
7 4 Bupl Tensionepesayu: TenJ0NpoBOJHOCTb, KOHBEKIHA, 1
H3JlyyeHue
8 4 KosnuecTBO TeNJIOTHL Y ie/ibHAsI TEMJI0EMKOCTb 1
BellecTBa
9 5 Tenyioo6MeH U TENJIOBOE paBHOBeCHE. YpaBHeHUE 1

TeIJI0BOro 6asiaHca




10 5 Pemenue 3a/ja4, cBI3aHHBIX C BBIYMCI€HUEM KOJIMYeCTBa
TENJIOThI U TENJIOEMKOCTH IIPH TeIJ000MeHe

11 6 Jla6opamopHas paboma Nel «UccienoBaHue IBI€HUS
TeIIo00MeHa NPY CMeLTMBaHUH X0JIOAHOM U ropsdeit
BOJbI»

12 6 JlabopamopHas paboma N2 «I3MepeHue yebHON
TeNJI0eMKOCTH TBEPAOTo Tesa»

13 7 KonmposvHas pa6oma Ne1
«TenJyioBble IBJIEHUSI»

14 7 [lnaBieHNe ¥ OTBepZeBaHHe KPUCTANLINYECKUX TeJl

15 8 YnenbHas TeIJOTa [JIaBJIEHMS.
Pelrenue 3a/1a4, CBSI3aHHBIX C BBIYMCJIEHUEM KOJIMYeCcTBa
TeNJIOTBI B IpoLieccax TellJloNepe/jauy Py NJIaBJeHUU U
KpUCTa/UIM3aLU1

16 8 [Tapoo6pa3oBaHue U KOHJeHcanus. MicnapeHnue. Kunenue

17 9 YaenbHas TensoTa napoobpa3oBaHUs. 3aBUCUMOCTb
TeMIepaTypbl KUIIeHHs OT aTMOCPEePHOro AaBJIeHusl

18 9 PemreHuve 3a/1a4, CBS3aHHBIX C BBIYMCIEHUEM KOJIMYeCTBa
TeNJIOTHI B IpoLjeccax TeljionepeAayu Npu
napoo6pa3oBaHUU U KOHJieHCalluu

19 10 Biia>kHOCTb Bo3/yxa

20 10 JlabopamopHas paboma N°3 «i3MepeHHe OTHOCUTENbHOU
BJIQXKHOCTH BO3/JyXa»

21 11 JHeprus TOIJIMBA. Y/ieJibHasd TelJoTa CrOpaHUs

22 11 Pemenue 3a/ja4 Ha BbIYUC/IEHHE KOJIMYECTBA TEILJIOThI,

BblJEJIAI0IIErocsd NNpu CropaHuy pasjiMyHbIX BUJOB




TOIIJIMBA

23 12 [IpuHLUNBI pabOThI TEMJIOBLIX IBUTaTEEN 1

24 12 KII/Jl TernsioBOrO ABUTaTENSA 1

25 13 Pemenue 3amay Ha BeiuncieHue KIlJ| gurarens 1

26 13 TenJioBble JBUTraTe U U 3alUTa OKpYy:Kalollel cpe/ibl 1

27 14 3aKOH COXpaHeHHUd U NIpeBpallleHusl SHEPrUU B 1
MeXaHHUYeCKHUX U TeIlJIOBBIX ITpoleccax

28 14 KonmposbHas paboma Ne2 1
« Mi3MeHeHue arperaTHbIX COCTOSIHUH BelllecTBa»

Pa3pes1 7. Jn1eKTpuyecKue M MarHUTHbBIE siBJieHNs (37 4)

29 15 JueKkTpu3anus Tesl. /IBa posia 3/leKTpUUYeCKUX 3apsi/i0B. 1
B3aumogelcTBUe 3apsKeHHBIX TeJl

30 15 3akoH KysoHa. /luarHoctuyeckasi KOHTpoJibHasi paboTa 1

31 16 JJIeKTpUYECKOe NoJIe. 1

32 16 [IpyHLMD CyllepnO3ULIUY 3/IeKTPUYECKUX MToJ1er 1

33 17 Hocuresnu sanekTpruyeckux 3apsAA0B. dleMeHTapHbII 1
3JIEKTpUYECKUH 3apsaj

34 17 Ctpoenue atoMa. [[poBOJHUKY U JU3IEKTPUKHU. 3aKOH 1
COXpaHeHHUsl 3JIeKTPUYECKOro 3apsja

35 18 JJIeKTpUYECKUH TOK. Y CJI0OBHUS CylLleCTBOBaHUA 1
3JIEKTPUYECKOTO TOKA. ICTOYHHKH 3/1eKTPUYECKOr0 TOKa

36 18 JleficTBYsI 3/IEKTPUYECKOTO TOKA (TENI0BOE, XUMUYECKOE, 1
MarHuTHoOe). JJIEKTPUYECKUH TOK B XKUAKOCTSIX U ra3ax

37 19 JJieKTpUyecKas Lelb. 1

38 19 Cuia Toka. EquHunel cuiel Toka. AMnepmeTtp. Msmepenune 1
CHJIBI TOKA

39 20 JlabopamopHast paboma N4 «C60pKa 3JIeKTPpUIECKON 1




Lenyu U usMepeHue CUJIbl TOKa aMIIepMeTpoOM»

40 20 JJleKTpHUUecKoe HanpshkeHe. EAMHUIbI HanpshKeH . 1
BosbTMeTp. U3MepeHMe HAllPshKeHUs

41 21 JlabopamopHas paboma N5 «3mepeHue 1
3JIEKTPUYECKOr0 HaNpshKeHUs BOJIbTMETPOM»

42 21 3aBUCUMOCTb CUJIbI TOKA OT HanpskeHUd. 3akoH OMa A4 1
y4YacTKa Lienu

43 22 ConpoTuBJieHHe IPOBOJHUKA. Y 1eJIbHOE CONPOTUBJIEHHE 1
BellecTBa

44 22 JlabopamopHas paboma N26 «VccnejoBaHUE 3aBUCUMOCTH 1
CHJIBI TOKQ, TPOTEKAIOLIEr0 Yepes pe3ucTop, OT
CONPOTHBJIEHUS PE3UCTOPA U HANIPsHKEHHUs] HA pe3UCTOpe»

45 23 [TocnepoBaTesnbHOE COelMHEHUE IPOBOJHUKOB 1

46 23 [TapansiesibHOE coeiMHEHUE IPOBOJHUKOB 1

47 24 Pewenue 3aa4 Ha 3akoH OMa /1151 yyacTKa Lieny, 1
N0CJIel0BaTEJbHOE U apasljleJIbHOe COeAMHEHHE
HIPOBOJHUKOB

48 24 Pa6oTa 3/1eKTpHUYECKOro TOKa 1

49 25 MOLHOCTB 3/IEKTPUYECKOT0 TOKA 1

50 25 JlabopamopHasi paboma Ne7 «OrnipezesieHre paboThl U 1
MOIL{HOCTH 3JIEKTPHUYECKOT0 TOKA, TPOTEKAIOILETO Yepes
pesucTop»

51 26 HarpeBaHue NpoBOJHUKOB 3/1eKTPUYECKHUM TOKOM. 3aKOH 1
Jbxoyuis - JleHna

52 26 Pemenue 3az:a4 ¢ ucnoJib3oBaHUeM 3akoHa Jbxoy.isa-JleHna 1

53 27 JJIEKTPONPOBOAKA U TOTPEOUTEIN ITEKTPUIECKON 1
3HEPIUHU B GBITY

54 27 KopoTkoe 3ambikanue. [Ipegoxpanurenu 1

55 28 KonmposvHas paboma Ne3 1




«3J'IeKTpl/I‘IECKI/Ie ABJIEHUA»

56 28 IMocTosiHHBIE MAarHUTHL. B3anmMoielicTBHE MOCTOSHHBIX 1
MarHuTOB

57 29 MarHuTHOe noJie 1

58 29 MarHuTHOe 1noJie 3eMJIM U ero 3Ha4eHHue [Jis1 )KU3HU Ha 1
3emJie. OnbIT IpcTesa

59 30 MarHuTHoOe noJie 3J1eKTpUYeCcKOro Toka. [I[pumMenenue 1
3JIEKTPOMAarHUTOB B TeXHHUKe. /luarHocTHYecKas
KOHTpOJIbHas paboTa

60 30 JelicTBUe MarHUTHOrO 110JIs1 Ha IPOBOJHUK C TOKOM. 1
JJIeKTpoBUraTe b IOCTOSTHHOTO TOKa. Mcrosib3oBaHue
3JIEKTPO/iBUraTe el B TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHCIopTe

61 31 Jla6opamopHasi paboma Ne8 «VIsyueHue JeCTBUSA 3JIEK- 1
TpOJIBUraTeJIsI»

62 31 OnbiTel @apajest. fABaeHHe 3/1eKTPOMarHuTHON 1
WHAYKLHUU

63 32 HanpaBsieHHe HHAYKIMOHHOrO0 ToKa. [IpaBuJiio JleHna 1

64 32 JnexTporeHepaTop. CHOCO6bI MOJyYeHUs 1
3JIEKTPUYECKOH 3HEPTUU

65 33 JJIeKTPOCTAaHLIMU Ha BO30OHOBJISIEMbIX HCTOYHUKAX 1
SHEpruu

66 33 Pesepsn 1

67 34 PesepB 1

68 34 PesepB 1




KaneHpapHoO - TemaTuueckoe nnaHuposaHue 9 Knacc

Tema ypoka Kous1-Bo yacos
ypoKa
Paspen 8. MexaHnyeckue siBjieHus (40 4)
1 Texnuka 6e3omnacHocTH B KabuHeTe GU3NKU. MexaHH4YecKkoe ABMKeHHe. MaTepuasibHast TOYKa. 1
CucreMa oTcyeTa. OTHOCUTENIbHOCTh MEXaHUYECKOTrO ABMKEHUS
2 PaBHOMepHOe NpsiMOoJIMHEHHOE IBIPKEeHHe 1
3 HepaBHOoMepHoOe npsiMoJinHelHOe ABMKeHHe. CpeIHAsl U MTHOBEHHasl CKOPOCTb TeJia TpU 1
HepaBHOMEPHOM JABMXKEHUH
4 [IpsAMoJIMHelHOe PaBHOYCKOPEHHOE JBIXKeHHe. Y CKopeHHUe 1
5 Pemenue 3a/ja4 Ha BbIYMCJIEHHE IyTH U CKOPOCTH NPU PaBHOYCKOPEHHOM NPSIMOJIMHENHHOM 1
JIB>KeHUH TeJsa. BXo/JHas luarHocTUyeckasi KOHTPOJIbHas paboTa
6 JlabopamopHas pa6oma N1 «OnpefesieHre yCKOPeHUs TeJia IPYU PaBHOYCKOPEHHOM 1
JIBM>KEHUH 110 HAaKJIOHHOM IJIOCKOCTH»
7 CBo6oaHoe nmajgeHue. OnbiThl [anuies 1
8 PaBHOMepHoOe BM>KeHHe 10 OKPYKHOCTH. [lepuoA 1 yacToTa o6palieHUst 1
9 JluHelHas U yryoBasi CKOpOCTH. LleHTpoCcTpeMUTENIbHOE YCKOPEHHE 1
10 KonmposvHas paboma Ne1 «I[IpsiMmosinHeliHOe PaBHOYCKOPEHHOE JIBUKEHHE» 1
11 [TepBblii 3aK0H HbroTOHA 1
12 BTopoii 3akoH HeroToHa 1
13 TpeTuit 3akoH HploToHa 1




14 [IpyuHIMD Cynepno3uLyy CUI 1
15 PeweHue 3a/ja4 ¢ MCMo/ib30BaHUEM BTOPOro 3akoHa HblI0TOHA M MpaBUJIa CJI0XKEHUSI CUJT 1
16 Cuiia ynpyroctu. 3akoH 'yka 1
17 Jla6opamopHas paboma N°2 «OnpejesieHHe }KeCTKOCTH NPYKHUHbL» 1
18 Pewienue 3a/1a4 c McnoJib30BaHueM 3akoHa ['yka 1
19 CuJia TpeHUs: CHJIa TPEHUS CKOJIbKEHMUS], CUJIa TPEHUS TIOKOs, APYTMe BU/bl TPEHUS 1
20 PemmeHue 337134 ¢ MCNo0J/1b30BaHUEM GOPMYJIbI AJ1s1 CUJIbl TPEHUS CKOJIBXKEHHUS 1
21 CuJia TSKeCTHU M 3aKOH BCEMUPHOTO TATOTEHUS 1
22 PemmeHue 3a/ja4 ¢ MCM0/Ib30BaHUEM 3aKOHA BCEMUPHOT'O TATOTEHUS U GOPMYJIbI AJIs1 pacyeTa 1
CUJIBI TSDKECTH
23 YckopeHue CBOGOJHOTO NaieHUsI 1
24 JIB>keHUe nuiaHeT BOKpyr CostHLa 1
25 [TepBas KocMuYecKasg CKOpOCTb 1
26 HeBecomocTb u neperpy3ku. PelieHue 3a/ja4y Ha onpe/ie/ieHUe Beca TeJla B pa3/IMuHbIX 1
YCJI0BUSAX
27 PaBHOBecHe MaTepHaJbHON TOYKU 1
28 A6coI0THO TBEpAOe Tes10. PABHOBecHe TBEPOro TeJa C 3aKpenJieHHON 0ChbI0 BpallleHUsl 1
29 MowmeHT cuJbl. lleHTp TsxecTu. Onpesie/ieHHe LIeHTPA TSXKECTH Pas3/IMYHbIX TeJl 1
30 KonmposbHas paboma N22 «B3aumogeHcTBYe Tes» 1
31 Hmnysbc Tena. UsmeHeHre uMnyJibca. UMNyJibc cUbl 1
32 3aKOH coxXpaHeHUs1 UMIyJIbca 1
33 PeakTuBHOE ABMWXKEHHE. PakeThl 1
34 PelreHue 3a/1a4 € MCMO/1b30BaHHUEM 3aKOHA COXpaHEHUs] KMIYJIbCa 1
35 MexaHH4ecKasi paboTa ¥ MOIIHOCTb 1
36 Pa6oTa cuJ TshKecTH, ypyrocTty, TpeHusl. CBsI3b S9HEPruy U paboThl 1
37 [ToTeHUMaIbHas SHePrUs TeJla, NOAHATOro HaJi IOBEPXHOCThIO 3eMJIH. [loTeHIMabHAsA I3Heprus 1
CKaTOU NPYKUHBI
38 KuHeTuueckasi 3Heprusi. TeopeMa 0 KUHETUYECKOUM IHEPTUU 1
39 3aKoH coxpaHeHHsl MeXaHU4eCKOM sHepruu. PelleHne 3a/ia4 ¢ UCII0JIb30BaHMEM 3aKOHA 1
COXpaHeHHs] MeXaHHUYeCKOW 3Hepruu
40 KonmposvHas paboma N3 «3aKOHbI COXpaHEHHUsI» 1




Pa3pes 9. MexaHnuecKue Koje6aHus ¥ BoJIHBI (15 4)

41 KosiebaTesibHOE ABMIKEHHE 1
42 OcHOBHBIE XapaKTEPUCTHUKHU KosleGaHUH: IEPUOJ, YACTOTA, AMIIUTYAA 1
43 MaTeMaTH4eCKUH U NPYKUHHbBIA MassTHUKHU 1
44 [IpeBpallieHe SHEPTUU [IPU K0JIe6ATETbHOM JIBIPKEHUH 1
45 JlabopamopHas paboma N°3 «HccefoBaHre 3aBUCUMOCTH MepHO/ia KOJIeGaHU M O/IBEILIEHHOTO 1
K HUTHU I'py3a OT JJIMHbI HUTH»
46 3aTyxamwlue KoJebaHusl. BoIHYieHHbIEe KoJie6aHus1. Pe3oHaHc. Tekyiasi AuarHocTuyeckas 1
KOHTpPOJIbHAsA paboTa
47 PemreHue 3a/1a4, CBSI3aHHBIX C BBIYMCJIEHHUEM YaCTOTHI (eprosa) KoJsiebaHuu 1
48 MexaHn4eckre BOIHbL. CBOHCTBA MeXaHUY€ECKHX BOJIH 1
49 JiriHa BoJiHBI. MexaHU4YeCKHEe BOJIHBI B TBEPJIOM TeJie, CENCMUYECKHE BOJIHbI 1
50 3ByK. [pOMKOCTBb 3ByKa U BbICOTA TOHA 1
51 CKOpOCTb pacnpocTpaHeHuUsl 3BYKOBBIX BOJIH 1
52 OTpakeHHE 3BYKa 1
53 WHpasByK U yJIbTPa3ByK 1
54 PereHue 3a1a4 Ha BbIYKCIEHHeE JJIMHBI BOJHBI U CKOPOCTH PacIpoCTpaHeHuUsI 3BYKOBBIX BOJIH 1
55 KoumposavHas paboma No4 «MexaHH4ecKHe KoJie6aHHsl U BOJHBI. 3BYK» 1
Pasges 10. J1eKTPOMarHUTHOE MoJIe ¥ 3J1eKTPOMarHuTHbIEe BOJIHBI (64)
56 JJIeKTpOMarHUTHoOe noJie 1
57 JJIeKTpOMarHuMTHble BOJIHbI. CBOMCTBA 3J1EKTPOMArHUTHbIX BOJH 1
58 [lTkaJia 371eKTPOMarHUTHbIX BOJIH 1
59 HWcnonb3oBaHue 371eKTPOMarHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H 1
60 JJIeKTPOMarHuTHas npupoja ceeta. CKOpocThb cBeTa 1
61 BoJsiHOBBIE cBOMCTBA cBeTa. PelieHue 3a/1a4 ¢ Uciosib3oBaHUEM GOPMY.I AJ1s1 CKOPOCTH 1
3J1eEKTPOMarHUTHBIX BOJIH, AJIMHBI BOJIHBI M YacTOThI CBETA
Pa3gen 11. CBeToBbIE siBjeHUA (154)
62 HcroyHuku cBeta. JlyueBas MoJiesib CBETA 1
63 [IpsiMoJIMHelHOe pacnpocTpaHeHue cBeTa. 3aTMeHuUs CoyiHLa U JIyHbI 1
64 OTtpakeHue cBeTa. [1y10cKoe 3epkasio. 3aKOH OTpaKeHHs CBeTa 1




65 [IpesioMmJieHue cBeTa. 3aKOH NpeJIOMJIEHUS CBeTa 1
66 [TosHOe BHyTpeHHee oTpaXkeHHe cBeTa. Mcro/ib30BaHNe BHYTPeHHEro OTpaXKeHHs B ONTHYECKUX 1
CBETOBOJAX
67 Pemenue 3a/ja4 ¢ MCNOJIb30BAHHEM 3aKOHOB OTPAaXKEHHs U IPeJIOMJIeHHUs CBeTa 1
68 JInH3a, X0 1y4ell B JIMH3e 1
69 OnTuyeckas cucreMa. [locTpoeHre H306paXKeHUH B JIMH3aX 1
70 JlabopamopHas paboma N°4 «OnpepesieHre GOKYCHOTO PACCTOSIHUS U OIITUYECKOU CUJTBI 1
cobuparoer JIMH3bI»
71 OnTHyeckre NpU6OpPEL: poToanmnapaT, MUKPOCKON U TeJeCKOI 1
72 ['1a3 Kak onTUyecKas cucTeMa. bJIM30pyKOCTb U Ja/IbBHO30PKOCTh 1
73 KonmpoavHas pa6oma Ne5 «CBeTOBBIE SIBJIEHUSI» 1
74 PazsioxeHue 6esioro ceeta B cieKTp. OnbIThl HeroTOHA 1
75 JlabopamopHas paboma Ne5 «HabJitojeHre o pa3J/ioKeHHUI0 6eJIoro CBeTa B CIEKTP» 1
76 C/10¢eHue CeKTpa/lbHbIX 1IBETOB. [lucnepcus cBeTa 1
Paspes 12. KBaHTOBBIE siBJIeHUA (174)
77 OneiTel Pesepdopaa v niiaHeTapHast MoJieJib aToMa 1
78 Mogesb aToma Bopa 1
79 HcnyckaHue U norJioueHye cBeta aToMoM. KBaHTBI 1
80 JIuHelyaThle CIEKTPhI 1
81 PaguoakTuBHOCTB. Asibda-, 6eTa- U raMMa-U3JiyyeHus 1
82 JlabopamopHas paboma N26 «HcciiejoBaHUEe TPEKOB asibda-4acTUL] 10 TOTOBBIM ¢poTorpadusam» 1
83 CtpoeHue aToMHoro sifipa. HykJoHHass Mofiesib aTOMHOTO siipa. U30Tomnkl 1
84 PapguoakTuBHbIe NpeBpalleHus. [lepuoa nosypacnaga 1
85 JleficTBUS paJMOAaKTUBHBIX U3/YYEHUH HA KUBbIE OPraHU3MBbI 1
86 Pemenue 3a/ja4 Ha onpejie/ieHHe coCTaBa si/iep N0 3aJJaHHbIM MacCOBBIM U 3aps1A0BbIM 1
4yucaaM
87 ApepHble peakliMy. 3aKOHbI COXpaHeHHUs 3aps/J0BOT0 U MAacCOBOT0 YU CeJ 1
88 JHeprus CBsI3U aTOMHBIX sifiep. CBA3b Macchl U 3HEPTUU 1
89 Peakuu cuHTe3a U JlesIeHus saep 1
90 Pemenue 3a/ja4 ¢ McnoJib30BaHHEM 3aKOHOB COXpaHEHHUS MacCOBBIX U 3apsA10BbIX YKCesI Ha 1

onpejesieHNe Pe3yJIbTaTOB siIEPHbIX peakL Ui




91 Wctounuku sHepruu CoJiHLIA U 3Be3/, 1
92 fAnepHas sHepreTuKa. [Ipodeccus sHepreTHKa NpyU CTPOUTELCTBE U UCIOJIb30BAHUU 1
coBpeMeHHbIX AIC
93 KoumposavHasi paboma N26 «KBaHTOBbIE SIBJIEHUSI» 1
IloBTOpUTEIBHO-060611a101IUI MOAYJIb (94)
94 MexaHu4ecKue siBJeHUs 1
95 3aKOHBI COXpaHEHHUS B MeXaHUKe 1
96 TensioBble sIBJI€HUS 1
97 TepMoHaAMHUKa 1
98 JJIeKTpPOCTaTHKA. 3aKOHBI IOCTOSHHOIO TOKA 1
99 JJIeKTPOMarHUTHbIE SIBJIEHUS 1
100 KBaHTOBBIE IBJIEHUS 1
101 Hay4HbI¥ MeTo/| O3HAHMUS U ero peasin3anus B PU3NIECKUX UCCIeJ0BAHUSAX 1
102 CBsA3b QU3NKU U COBPEMEHHBIX TEXHOJIOTMH B 06/1aCTH epejadyu HHGopMaIuy, SHEPreTHUKHY, 1

TpaHCnopTe

65
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