MYHULIMNANBbHOE BIOPKETHOE OBLLIEOBPA3OBATEJIBHOE YYPEXOEHNE
CPEOHAA OBLLEOBPA30OBATEJIbHAA LLUKOJTA Ne11
MMEHW KABAJIEPA OPOEHA MYXECTBA 3.B. CKPUMHWKA

PABOYAA I[TPO'PAMMA
OCHOBHOIO OBLLLEFO OBPA30OBAHNA

PU3UKA

5A30BbI YPOBEHb

(7-9 knaccos)
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COAEPXAHUE

[losicHUTeNbHAas 3aNKCKa

O61as xapaKTepuCcTHKa yyebHoro npegmeTta « Pusrukar»
Lleny nsdyyeHus yyeb6Horo npegmerta « Pusukar»

MecTo yyebHOro npeaMmeTta «Pu3uka» B yueOGHOM IJIaHe

CozeprkaHue yueb6HOro npeameTta « Pusnkar»
7 KJacc
8 kJacc
9 kJacc

[InaHupyeMble pe3ybTaThl OCBOEHHS yYeOHOro NpeaMeTa
«®u3uKa» Ha YPOBHE OCHOBHOIO 061ero o6pasoBaHuUs
JIn4yHOCTHBIE pe3ybTaThl
MeTanpeaMeTHbIe pe3yabTaThl
[IpeaMeTHBIE pe3y1bTaThI
7 kJiacc
8 kJacc
9 kJacc

TemaTH4eckoe IJIaHUPOBaHUE
7 KJacc (68 4)
8 kuacc (68 4)
9 kJs1acc (1024)
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Pa6ouyasi mporpaMMa no ¢uU3UKe Ha YPOBHE OCHOBHOI'O OOGIIEro
0o6pa30oBaHUs COCTaBJeHA Ha OCHOBE MOJIOXKEHUW M TpebOBaHUM K
pe3yJibTaTaM  OCBOEHUs Ha  0a30BOM  YpOBHE  OCHOBHOH
o6pa3oBaTeJIbHOW MPOTrpaMMbl, pe/icTaBJeHHbIX B De/iepasibHOM To-
CyapCTBEHHOM 00pPa30BaTeJbHOM CTaHAAPTE OCHOBHOI'O 061IIero 06-
pasoBaHus (PI'OC 000), a Takxe ¢ yyétoM [IpuMepHON nMporpaMMbl
BocnuTaHus U KoHlenmuu npenojaBaHus yue6Horo npeamera «Pu-
3UKa» B 00pa3oBaTeJibHbIX opraHusanusax Poccuiickoit Pexpepanuy,
peau3yroLNX OCHOBHbIE 06111e06pa3oBaTe/IbHbIe IPOrPaMMbl

NOACHUTENbHAA 3AMNUCKA

Copeprkanue [IporpaMMbl HanpaBeHO Ha GOpMHUpPOBaHUe ecTe-
CTBEHHO-HAay4YHOH TI'PaMOTHOCTH y4YalllMXCsl U OpPraHU3alUI0 HU3Y-
yeHUs1 GU3MKU Ha AesATeJbHOCTHOU OCHOBe B Hell yuyuThIBamOTCS
BO3MOXXHOCTH NpeaMeTa B peasiuzauuu tpe6oBanuit ¢¥roc 000k
IJIaHUPYEeMbIM JIMYHOCTHBIM W MeTalpeAMeTHBbIM pe3yJibTaTaM
06Gy4YeHHs1, a TaKXKe MeXXIpeJMeTHbIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPpeJMEeTOB HAa YPOBHE OCHOBHOI'O 0611lero 06pa3oBaHuUs

B nporpaMMe onpezesitoTC OCHOBHbBIE LieJIU U3y4eHUs1 GU3UKU
Ha YpOBHE OCHOBHOTI'O 06Iero o6pa3oBaHUs, IJIAaHUPYEMbIe pe3yJib-
TaTbhl OCBOEHHUSI Kypca GU3WKH: JIMYHOCTHbIE, MeTalnpeMeTHBIE,
npegMeTHble (Ha 6a30BOM ypOBHE)

[IporpaMma ycTaHaBJIMBaeT paclipe/iejlieHHe y4ebHOro MaTepuasa
1o roAaM o0ydeHHs (IO KJjaccaM), mpejsaraeT MpPUMEPHYIO MOCIe10-
BaTeJIbHOCTb M3y4YeHUs TeM, OCHOBAaHHYIO Ha JIOTUKe pa3BUTHUA NpeJ-
METHOTO COZilep>KaHHus U y4yéTe BO3PACTHLIX 0COGEHHOCTEHN yJyaluxcs,
a Takke NpUMepHOe TeMaTH4yecKoe IJIAHUpPOBaHUeE C YKa3aHUEeM Ko-
JINYeCcTBa 4acoB HA M3y4eHHe KaKJ0H TeMbl U IPUMEPHOH XapaKTepu-
CTUKOM y4eOGHOH JiesATeJbHOCTH Yy4alllUXCsl, peaju3yeMod IpHU HU3Y-
YeHUHU 3TUX TEM

[IporpaMma MoeT 6bITh MCII0JIb30BaHa YYHUTENSAMU Kak OCHOBA JI/15
COCTaBJIeHUs] CBOMX pabodux nporpamm I[lpu paspaboTke pa6o- el
[porpaMMbl B TeMaTU4Y€CKOM IJIAHUPOBAHUMU JOJKHBI OBITh YYTEHbI
BO3MOXKHOCTH MCII0JIb30BaHMUSA 3JIEKTPOHHBIX (uudpoBbIX)
06pa3oBaTeJbHbIX PECYPCOB, SABAAKIIUXCA YyieOHO-METOLUYECKU- MU
MaTepuajaMU  (MyJbTHMeJuiHble NPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH U 33JlaYHUKH, 3JIEKTPOHHble OMOJHOTEKH, BUPTya/bHble
JIabopaTOpHH, UTIPOBble MPOrpaMMbl, KOJJIEKLIHUU LHUPPOBBIX 06pa-
30BaTe/IbHBIX PECypcoB), peaJu3yoIIUX JUAAKTUYECKHE BO3MOXK-
Hoctu UKT, cozepxaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY
06 06pa3oBaHUM

paGoyass mporpaMMma He CKOBBIBAaeT TBOPYECKYI0 HHHULHATHUBY
yuuTejed W NpefoCcTaBjaseT BO3MOXXHOCTU [  peaju3alUu
pa3JIMYHBIX METOAUYECKUX TOAX00B K NPenojaBaHuI0 GU3UKU NIPU
YCJIOBUH COXpaHEHUs 06513aTEJbHON YacTH coZleprKaHus Kypca

4 pa6oyas mporpamma



ObLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «®U3UKA»

Kypc ¢usuku — cucreMoob6pas3youui JiJil eCTeCTBEHHO-HAyYHbIX
y4e6GHBIX NMPEeJIMETOB, MOCKOJIbKY GU3UUYECKHEe 3aKOHBI JIeXKaT B OCHO-
Be MPOLIECCOB U SIBJEHUM, U3yYaeMbIX XUMUEN, OUOJI0THEN, aCTPOHO-
Muel U pusuyeckoit reorpadpueil Pusrka — 3TO NMpegMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOM BKJIaJi B eCTECTBEHHO-HAYYHYI0 KapTHHY
MHpa, HO U NpeJoCTaB/sieT HauboJjiee siCHble 00pas3lbl NPUMeHEHUs
Hay4yHOI'0o MeTo/la [03HAaHUSA, T e crnocoba MoJyyeHUsl JOCTOBEPHbIX
3HaHUM o0 Mupe HakoHen, pusruka — 3TO npegMeT, KOTOPbIA HapSAAyC
JAPYTMMHM  eCTeCTBEHHO-HAyYHbIMU [peJMeTaMHu [JOJDKEH JaTh
LIKOJIbHUKAM IpeJcTaBJaeHne 06 yBJEKaTeJbHOCTH HAyYHOTO UCCe-
JIOBaHUSA U PaZJOCTH CaMOCTOSATEJbHOT0 OTKPBITHSI HOBOT'O 3HAHHUA

OnHa U3 rJ1aBHBIX 33/1a4 PU3UYECKOT0 06pPa30BaHUs B CTPYKTYpe
ob6uiero o6pa3oBaHusl COCTOUT B GOPMHUPOBAHUU €CTECTBEHHO-HAY4-
HOU rPaMOTHOCTH U UHTepeca K HayKe Y OCHOBHOM MacChl 06y4aro-
LUXCSI, KOTOpble B JajbHellIeM OYAyT 3aHATbl B CaMbIX pas3HO-
o06pa3HbIX chepax AesATesbHOCTH Ho He MeHee BaXKHOU 3a/iaueit siB-
JiieTCs BbISIBJIEHHE U MOArOTOBKA TaJaHTJ/HWBBIX MOJIOJbIX JIIOJEN
JAJIs1 TPOJI0/PKEHUA 06pa3oBaHus U JaJibHel el npodeccruoHalb-
HOU [1eITeJIbHOCTH B 06J1aCTH €CTEeCTBEHHO-HAY4YHBIX HUCCJeJ0BaHUMN
U CO3/JJaHUU HOBBIX TeXHOJ0TUH COrJacHO MPUHSITOMY B MEXAYHa-
poOAHOM coobliecTBe onpenesneHuo, «EcTrecTBeHHO-Hay4yHas rpa-
MOTHOCTB — 3TO CIIOCOOHOCTH YeJI0BEKA 3aHUMATh aKTUBHYIO IPaX-
JAHCKYIO MTO3ULIMIO MO 0611eCTBEHHO 3HAaYUMbIM BOIIPOCAM, CBSI3aH-
HBIM C €CTECTBEHHBIMU HAyKaMH, U €ro rOTOBHOCTh MHTEPECOBAThLCS
€CTEeCTBEHHO-HAyYYHbIMH HJAesIMH Hay4yHO rpaMOTHBIH 4Yes0BeK
CTPEMUTCS Y4aCTBOBATh B apr'yMeHTHPOBAHHOM OGCYXJeHHUH IPO-
6J1eM, OTHOCSILIMUXCS K eCTECTBEHHbIM HayKaM U TEXHOJIOTHUSIM, UTO
TpebyeT OT HETo CJAeyIIINX KOMIIETEHTHOCTEeM:

—Hay4YHO OO'bSICHATH SIBJIEHUS,
—OlLIeHUBAaTh Y NMOHHUMAaTbh 0COGEHHOCTH HAYYHOTO MCCIe0BaHUS,
—MWHTepHpeTUPOBATh JaHHble U HCIOJb30BaTh HAy4YHble JlOKa3a-

TeJIbCTBA /ISl OJIYYEeHHUS] BBIBOJIOB»

U3yyeHne PpU3UKU CIOCOOHO BHECTH pellalINui BKaaJ B GOpMHU-
pOBaHUE eCTeCTBEHHO-HAyYHOU rPaMOTHOCTH 00Y4aIOIUXCS.

LUEN U3YYEHWA YHEBHOT O NMPEAMETA «®U3UKA~»

Lesnu nsyyenus pU3MKU Ha ypOBHE OCHOBHOTO 0611ero o6pa3oBa-
HUs onpejesieHbl B KoHIlenuu npenojaBaHus yuyebHOro npeaMmeTa
«Pusnka» B 06pa3oBaTe/bHbIX opraHusaunusx Poccuiickoi denepa-
LM, pealH3yIOIUX OCHOBHbIE 06l1ie06pa3oBaTebHble MPOrpPaMMBblI,
yTBepKAEHHOU pewreHveM Kosisernu MuHHCTepCTBa IMPOCBeEIlEHUS
Poccuiickoit @enepanuu, npotokoJ oT 3 nekabps 2019 r Ne [1K-4BH
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[lesn u3yyeHusi GU3UKU:

—InpuobGpeTeHHe UHTEPECA U CTPEMJIEHUs] 0O0YYalOUUXCs K Hay4-
HOMY MW3Y4YEHUIO NPUPOAbI, Pa3BUTHE UX UHTEJJIEKTyaJbHbIX U
TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE NpeJCTaBJEHUN 0 HAYyYHOM MeTO/ie MO03HaHUsA U GOpMHU-
pOBaHHe UCC/e0BAaTENbCKOI0O OTHOIIEHUS] K OKPYXKalOIUM sIBJle-
HUSIM;

—dopMHUpOBaHUE HAYYHOTI'0 MUPOBO33PEHHUS KaK pe3yJ/ibTaTa U3y-
YeHHUSI OCHOB CTPOEHUS MaTepuu U GyHJaMeHTabHbIX 3aKOHOB
dusukuy;

—dopMUupoBaHUe NpPeACTaBJeHUN O PoJu (PU3UKU /I Pa3BUTHUA
JPYTUX eCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHM;

—pa3BUTHE NpeJCTaBJeHUN 0 BO3MOXKHbBIX chepax Oyaylelt npo-
deccruoHanbHOM J1€ATENBHOCTH, CBI3aHHOU C PU3UKOH, TOATO-
TOBKa K JlaJibHelllIeMy 06y4eHHI0 B 9TOM HallpaBJIeHUU
JlocTH>XeHMe 3THUX IieJied Ha YpOBHE OCHOBHOI'O 0611ero o6pa3oBa-

HUS 06ecredyrBaeTCs pellleHHeM CAeAyI0LUX 3a/1a4:

—npuobpeTeHre 3HAHUU O AUCKPETHOM CTPOEHUHU BellecTBa, O Me-
XaHUYECKHUX, TEeIJIOBbIX, 3JIEKTPUYECKUX, MarHUTHBIX U KBAaHTO-
BbIX SIBJIEHUSIX;

—npuobpeTeHre YMEHUH ONMHUChIBAaTh U O0bSCHATb GU3NYECKHE SIB-
JIEHUSI C UCII0JIb30BaHUEM IOJIYYEHHbIX 3HAHUH;

—O0CBOEHHE METO/IOB pelleHUs] MPOCTEHIINX PAaCYETHBIX 33/a4 C UC-
MoJib30BaHUEM (PU3UYECKUX MoJiesied, TBOPUYECKHX U NPaAKTHU-
KO-OpHEeHTHUPOBAHHBIX 33/1aY;

—pa3BUTHE YMEHUH HAOGJIOAATh MPUPOAHbIE SBJIEHUS U BBINOJIHATD
ONBITHI, JJAOOPaTOpPHbIE PABOTHl U IKCHEPUMEHTAIbHbIE HUCCJIE/O0-
BaHU C MCNIOJIb30BAaHUEM U3MEPUTEJIbHBIX TPUGOPOB;

—O0CBOEHUe MPUEMOB paboThl ¢ HHOpManuel GU3NIECKOTO COAEp-
»)KaHUs], BKJIIOYasgd HHGOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSIX
$u3UKHU; aHAIM3 U KPUTUYECKOE OLleHNBaHUe HHOPMaLUH;

—3HAKOMCTBO €O chepaMu NpodecCHOHATbHOU AeATENbHOCTH, CBS-
3aHHBIMHU C PU3UKOUH, U COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHO-
BaHHBIMU Ha JOCTHUXKEHUAX GU3NIECKOU HAYKH

MECTO YYEBHOIO MPEAMETA «OU3UKA~» B YHEBHOM MJAHE

B coorBerctBUM ¢ ®PTOC 000 ¢Pusuka siBasieTca 06s3aTeTbHBIM
IpeAMeTOM Ha YpOBHE OCHOBHOI'O o6uiero o6pasoBaHus. JlaHHas
porpaMma IlpeaycMaTpyuBaeT U3ydyeHue GU3WKU HAa 6a30BOM YpOB-
He B 00béMe 238 4 3a Tpu roza obydyeHus, no 2 4 B HeJed0 B 7
1 8 kJ1accax U 1o 3 4 B HeJieJ110 B 9 KJacce.

Yye6uuku: «dusuka. 7 xkaacc», «Pusuka. 8 kiacc», «dusuka. 9
kynacc» I[lépeiukuH A.B. Yue6HUK A5 0611e06pa3oBaTebHbIX
yupexzaenuii. M.: [lpoda.

6 paboyas mporpamma



COAEPXAHWE YYEBHOIO NMPEAMETA «®U3UKA»

7 knacc

Paszpgen 1. Pusuka u eé poJib B I03HAHUHU OKPY>KAa0LIero Mmyupa

dusrka — Hayka o npupoje fABjenus npupoabl (MC) dusuye-
CKMe sIBJIeHUSsl: MexXxaHU4YeCKHe, TellJIOBble, 3JIeKTpUYeCcKUe, Mar-
HUTHBbIE, CBETOBbIE, 3BYKOBbIE

dusuyeckue BeJUUYUHBbl M3MepeHue dusnueckux BeJUYUH Pu-
3uyeckue npubopsl IlorpemHocTs U3MepeHU MexayHapoJHasi
cucTteMa eJJUHUI]

Kak ¢usuka u Apyrue ecrecTBeHHble HAyKU U3Yy4alOT MPUPOLY
EcTecTBeHHO-Hay4YHbI MeTOJ MO3HAHUS: HAOGJIIOJeHUe, NTOCTAaHOBKA
Hay4yHOTo BOINpPOCA, BbIABHUXKEHHE THIIOTE3, IKCIEPUMEHT IO MpPO-
BepKe TUIOTe3, 00'bICHEHUE HabJitoJaeMoro sBJjeHusa OnucaHue
du3nYecKUX ABJEHUU C TOMOIIbIO MoJesed

Hemoncmpayuu

1 MexaHHUYeCKUE, TEIJIOBbIE, 3JIEKTPUYECKHE, MATHUTHbIE, CBE-
TOBBIE SIBJIEHUS

2 dusuyeckue NpUGOPHI U MpoLeAypa NPsAMbIX U3MEPEHUN aHa-
JIOTOBBIM U IUPPOBBIM TPUGOPOM

Jla6opamopnvie pad6omesl u onvimvl>

1 OnpefesieHMe LeHbI JeJIeHUs LIKaJbl U3MePUTEJbHOTIO NMpHU-
6opa

2 UsMmepeHue pacCTOSTHUM

3 HsMepeHHe 06'bEMA KHUJIKOCTH B TBEPAOTO TeJa

4 OnpepeneHne pa3MepoOB MaJbIX Tes

5 U3mepeHHe TemMnepaTyphl IPU MOMOIIH KHUJKOCTHOTO TEPMO-
MeTpa U JaTyuKa TeMInepaTypbl

6 [lpoBeneHue ucclef0BaHUSA MO0 NPOBEPKE TUIOTE3bl: AAJBbHOCTD
MOJIETA MAPUKa, MYIeHHOTO TOPU30HTAJbHO, TEM HOJIBIIE, YEM
GoJibllle BBICOTA MYCKa

Pasaen 2. HepBOHaqaanue CBeJeHHUA 0 CTPOEHHUM BelecTBa
CTpOGHI/Ie BellecTBa: aTOMbl U MOJIEKYJIBI, UX pPa3MepPbI OnpITHI,
AOKa3bIBawle AUCKpeTHOEe CTpOEeHH e BellleCTBa

1 MC — »a/1eMeHTBI CO/iep>KaHusl, BKJIOYAIOL[Ue MeXIpeJMeTHbIe CBS3H,
KOTOpbIe 0ApO6Hee PaCKPBITHI B TEMAaTUYECKOM IIJIAaHUPOBAaHUU

2 3pechb ¥ Jajsee NIPUBOJUTCS paclIMpeHHBIN epeyeHb J1ab0paTOPHBIX pa-
60T Y ONBITOB, U3 KOTOPOTO YYUTEJIb /ieJIaeT BBIOOP 10 CBOEMY YCMOTpe-
HHUIO U C YYETOM CIHCKA 3KCIIEPHMEHTAJbHbIX 3aJaHUH, ITpeJjlaraeMbIX
B pamkax OI'3 mo ¢pusuke
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JIBu>keHUe yacTul BelljecTBa CBsI3b CKOPOCTHU JBUXKEHHUS YaCTULC
TeMInepaTtypoil BpoyHoBckoe aBukeHue, nuddysus Bzaumopeit-
CTBHE YaCTUI] Bell[eCTBa: NPUTS)KEeHHE U OTTAJIKUBaHUE

ArperaTHble COCTOSIHUS BellleCcTBa: CTPOEHHE ra30B, XKUJKOCTeH
U TBEPAbIX (KpUCTa/NJIUYeCcKUX) Tes B3anMocBsA3b Mexay CBOU-
CTBaMH BellleCTB B pPa3HbIX arperaTHbIX COCTOSHUSX U HUX aTOM-
HO-MOJIEKYJIIDHBIM cTpoeHUeM OCO6eHHOCTU arperaTHbIX COCTOS-
HUH BOJBI

Hemonucmpauyuu

1 Habsaw/ieHue GPOYHOBCKOTO JABUXKEHUS

2 Hab6awnaenue nudodysuu

3 HaGuawpaeHue sABJeHUHN, OOBSICHSIOIIUXCA MPUTSXKEHUEM HJIU

OTTaJIKUBaHHEM YaCTHUL, BelllecTBa

Jlabopamopnsie pabomst u onvimoul

1 OumeHka JguaMeTpa aToMa MeETOJOM PsifioB (C HUCIOJb30BaHUEM

doTorpaduit)

2 OnbIThI IO HAGJIIOJEHUIO TEMJIOBOrO PacClIMPEHHUs I'a30B

3 OnbITHI IO 0O6HAPYXKEHHUIO JeHUCTBUS CUJI MOJIEKYJIIPHOTO MPU-

TSKEHUs

Paszaen 3. /IBIbKeHUe M B3aUMOAEMCTBHE TeJl

MexaHu4ecKkoe ABMXeHHe PaBHOMepHOe U HepaBHOMEpPHOeE JBH-
»)keHre CkopocTb CpeiHASI CKOPOCTh ITPU HEPAaBHOMEPHOM JIBUXKe-
HUU PacyéT nyTu U BpeMeHU JABUKEHHUS

ABneHue vHepuUU 3aKOH MHepUMH B3auMogelcTBHe Tesa Kak
MpUYMHA W3MEHEHHS CKOPOCTH ABHXKeHHUs TeJ Macca Kak Mepa
WUHEePTHOCTH TeJsa [lyioTHOCTh BelecTBa CBSA3b MJIOTHOCTH C KOJIU-
4eCTBOM MOJIEKYJI B e[JUHHUIe 00'bEMaA BellecTBa

Cusia KaK XxapaKTepUCTHUKa B3auMojercTBus Tea Cusa ynpyro-
cTu ¥ 3aKoH ['yka M3MepeHHe CUJIBI C MOMOLIBIO IMHAaMoOMeTpa fIB-
JIeHWe TATOTEeHHUS W cuJa TspkecTH Cujia TSKeCTH Ha JIpyTHX IJia-
HeTax (MC) Bec Tesia HeBecomocTb CJ103keHUE CUJI, HATIPaBJIeH- HbIX
no ogHo# npsamoi PaBHopelcTBylomaa cuia Cuna TpeHus Tpenue
CKOJIbXKEeHUS U TpeHHe Nokos TpeHue B npupo/e u TexHuke (MC)

Hemoncmpayuu

1 Ha6amoeHre MexaHU4eCKOoro ABH)KeHHUs TeJia

2 Mi3MepeHH e CKOPOCTH MPSIMOJUHENHOTO BUKEHU S

3 HaGuroieHue siBJeHUST UHEPIIUU

4 Ha6usroieHVe U3MEHEHHUs] CKOPOCTH MPH B3aUMOJEUCTBUU TeJ

5 CpaBHeHUHe Macc 10 B3aUMO/JEUCTBUIO TeJl

6 CJ10’keHH e CHUJI, HallpaBJIEHHBIX 10 OJHOW MPSAMOH

8 paboyas mporpamma



Jabopamopnsie pabomsr u onvimul

1 OmpepesieHHMe CKOPOCTH PaBHOMEPHOTO JABHXKEHUS (IIapuKa
B XKHJIKOCTH, MO/JIeJIU 3JIEKTPUYECKOT0 aBTOMOGUJISI U T 1T )

2 OnpepesieHue cpeJJHEH CKOPOCTH CKOJIBXKEHU ST 6pyCKa WUJIH 11a-
pHMKa [0 HAaKJIOHHOM MJIOCKOCTHU

3 OnpefesieHue JIOTHOCTHA TBEPAOTO TeJsa

4 OnbIThl, [AEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsikeHUsA (fJe-
dopmanuun) Npy>XMHbI OT MPUT0KEHHON CHJIBI

5 OnbITHI, JEMOHCTPUPYIOLHE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIb-
>KEHHUSsI OT Beca TeJla U XapaKTepa CONMPHUKACAILIUXCS NOBEPX-
HOCTel

Pa3gen 4. laBjieHue TBEPABIX TeJl, >KUJKOCTEN U ra3oB
JaBseHve CrocoGbl yMeHbIIEHUSI U yBeJWYeHUA JaBjeHus /[laB-
JleHUe rasa 3aBUCHMOCTb [JlaBJIeHHs rasa OT 00béMa, TeMIlepaTyphl
[lepenaya fmaBJieHUSA TBEPABIMHU TeJIaMH, XXKUJAKOCTSAMH WU rasaMu
3akoH Ilackansa [IlHeBMaTH4YeckHe MalllMHbl 3aBHUCHUMOCTL JlaBJie-
HUS KUJKOCTHU OT riy6uHbl 'napocratudeckuil napagokc Coo6-
marwuecs cocyabl 'mapaBanyeckrue MeXaHU3Mbl
AtMmocdepa 3eman u atMmochepHoe aaBsiaeHue [IpuduHBI cylie-
CTBOBaHHUS BO3AYyHIHOU 060s04ku 3emun OnbiT Toppuuennu U3-
MepeHHe aTMOChepHOro JaBjeHHs] 3aBUCHMOCTb aTMOChepHOro
JlaBJIE€HHUS OT BBICOTHI HAJl ypoBHEM Mops [Ipubopsl Ajisi U3MepeHUs
aTMocdepHOro JaBJjeHUs
JlelicTBUe )XUAKOCTU U ra3a Ha IOTpy>KEHHOE B HUX TeJio BriTa-
KuBawmas (apxumenoBa) cuia 3akoH Apxumegna [lnaBaHue Ten
BosgyxonsaBaHue
Hemoncmpayuu
1 3aBUCHMOCTD [aBJIeHHUS ras3a OT TeMIepaTyphl
2 Ilepenaya faBJIeHUS )KUAKOCTBIO U Fa30M
3 Coob6uarouiuecs cocy/ibl
4 I'mapaBJ/JHYeCKHUN npecc
5 IlposiBsieHue AeiicTBUSA aTMOCHEPHOTro AaBJIEHUS
6 3aBUCHMOCTD BbITAJIKUBAIOIIEN CHUJIbI OT 06’ bEMa MOTPYKEHHOU
4acTH TeJla U MJIOTHOCTHU XXUJKOCTHU
7 PaBeHCTBO BbITaJIKUBAKOIeN CUJbI BECy BBITECHEHHOM KU AKO-
CTHU
8 YcaoBue 1aBaHUA TeJl: IJIaBaHUe WM OTPYy>KeHUeE TeJl B 3a-
BHCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEN TeJsa U XKUJKOCTHU
Jlabopamopnwvie pabomst u onvimaol
1 UccnepoBaHWe 3aBUCMMOCTH Beca TeJia B BoJie OT 00'béMa Morpy-
>KEHHOMU B XXU/JKOCTb YaCTH TeJia
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2 OmnpepesieHre BbITAJKHBAIOIIEH CUJIbI, AEHCTBYIOIIEH Ha TeJlo,
MOTPYKEHHOE B KUIKOCTH

3 [IpoBepKka HE3AaBUCHMOCTH BbITAJKHBAIOIIENH CUJIBI, JEeHCTBYIO-
1[eM Ha TeJIO B KHUJKOCTH, OT MaccChl TeJa

4 OnbITHI, AEMOHCTPUPYIOIIYE 3aBUCUMOCTb BbITAJIKUBAIOLI e CUJIbI,
JeUCTBYIOLIEN Ha TeJIO B )KUJKOCTH, OT 06'bEMA NOrpPy- )KEHHOU B
KHUKOCTb YacTH TeJia U OT IJIOTHOCTH KUJIKOCTHU

5 KoHcTpyupoBaHHMe apeoMeTpa WJH KOHCTPYUPOBAHUE JIOAKU
U olpe/iesieHre eé rpy30n0/bEMHOCTU

Pa3pes 5. Pa6oTa 1 MOIHOCTb. JHEPTUs
MexaHHnyeckasi pa6oTa MoOILHOCTb
[IpocTble MexXaHU3MBbI: pblYar, 6JIOK, HaKJOHHas IJOCKOCTb
[IpaBus10 paBHOBecHs pbluara [IpruMeHeHUe NpaBUJia paBHOBECHUSA
pplyara kK 6Jioky «3oJsioToe npaBuio» MexaHukH KIIJ| mpocTbix
MexaHHU3MOB [IpocTble MEXaHU3MBI B OBITY U TEXHUKE
MexaHuyeckasi 3Hepruss KuHeTHyeckasi 1 NoTeHIMaJlbHasi SHep-
rus [IpeBpaljeHue 0JHOTO BU/la MeEXaHUYECKOW 3HEPTHUHU B APYTroH
3aKO0H COXpaHEeHUs SJHEPTHUHU B MeXaHHUKe
Hemoncmpayuu
1 [TpuMepbl NPOCTHIX MEXAaHHU3MOB
Jlabopamopnsie pab6omsl u onsvimul
1 OnpeniesieHre paboThbl CUJIbI TPEHHSA NPU PaBHOMEPHOM /JBHXKe-
HHUU TeJla 10 TOPU30HTA/IbHON OBEPXHOCTH
2 HccnepoBaHue yCJIOBUM paBHOBECHUS pblyara
3 Usmepenue KII/| HakJIOHHOH NJIOCKOCTHU
4 Vizy4yeHHe 3aKOHA COXpPAaHEHHUs MeXaHU4eCKOH dHepTruu

8 knacc

Pa3aen 6. TensioBble sIBJIEHUA

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TeOopHUHU
CTpoeHUs BellecTBa Macca u pasMepbl aTOMOB U MoJieKyJl ONbIThI,
NOATBEPKJAIOLe OCHOBHbIE IMOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYe-
CKOU TeOpUH

Mopaenu TBEpAOTO, XKUJIKOTO U ra3000pa3HOTr0 COCTOSTHUHN Bellle-
crBa Kpucrannudeckue u amopdHbie Tesa OGbsiICHEHHE CBOWUCTB
rasos, XXUJKOCTEeN U TBEPABIX TeJl HA OCHOBE MOJIOXKEHUU MOJIEKY-
JISIpPHO-KMHeTH4YeCcKol Teopuu CMauyMBaHUe U KallUJJIIPHbIE sIBJIe-
HUs TenJyioBoe paculMpeHHE U CXKaTHe

Temnepartypa CBsiI3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO [IBU-
»KeHHsI YaCTHI]
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BHyTpeHHSss 3Heprusa Cnoco6Gbl U3MEHEHUs] BHYTPEHHEN 3Hep-
rUY: TelJiollepeaadya U coBepllieHHe paboThl Bujbl Temsonepesadu:
TEIJIONPOBOHOCTb, KOHBEKIIYS, U3JIyUeHHEe

KosinuecTBO TemnoThl Y iesibHasl TeNJIOEMKOCTh BelllecTBa Te-

IJI00O6MEeH U TelJIOBOe paBHOBecHe YpaBHeHMe TelJIOBOro 6asaHca

[lnaBjeHUe U OTBepJeBaHUE KPUCTANJIMYECKHUX BEIIeCTB Yesb-
Hasl TelJjoTa MJaBjeHus [lapoobpaszoBaHue U KoHJeHcanusa Hcma-
peHue (MC) KuneHue YenbHasi TenjoTa napoobpasoBaHus 3aBU-
CUMOCTb TeMIlepaTypbl KUMEHUsS OT aTMOCOEPHOro JaBJIEHUS
BiakHoCTh BO3Ayxa
JHeprus TONJIMBA YJe/bHas TeEMJOoTa CrOpaHUs
[puHUOBl pPaboThl TemaoBbix JABuUrartesier KII/J| TemnJioBoro
asuraTesis TemnJsioBble JIBUraTeJ M U 3alllUTA OKpY)Karwollell cpejibl
(MC)
3aKOH COXpaHEeHHUS W MpeBpallleHUsI SHEPTUH B TEMJIOBBIX MPO-
neccax (MC)
Hemoncmpayuu
1 Ha6sawo/ieHue GPOYHOBCKOTO ABHXKEHHS
2 Ha6awpaenue nudodysuu
3 HabusrogeHue ssBJeHUW CMadyMBaHUS U KaUJUIAPHBIX sIBJIE-
HUU

4 Ha6utofieHHe TeIJIOBOT0 PacClIupPeHUs TeJl

5 HM3MeHeHUe IaBJieHUd ra3a IIpyu U3SMeHeHUH 06'b€éMa U HarpeBa-
HUU UJIH OXJIQXKIEHUHU

6 [IpaBuJia U3MepeHHUs TeMIlepaTyphbl

7 Buppl TenJionepenadu

8 OxutaXkaeHue ITPU COBEPIIIEHUH PAaGOTHhI

9 HarpeBaHue IIpU COBEPIIEHHUH PAaGOThHI BHEITHUMU CHJIAMH
10 CpaBHeHUE TEMJOEMKOCTEN pa3JIUYHbIX BellleCTB
11 Ha6aroaeHue KUIeHUd
12 Ha6usto/ieHWe NOCTOSIHCTBA TEMIIEPATYPhI MPHU IJIABJIEHUU

13 Mojesu TenjoBbIX ABUTATEIeH
Jlabopamopnsie pab6omsl u onsimul
1 OnbITHI O OOHAPYKEHUIO JIEWCTBUS CUJI MOJIEKYJIIPHOTO MPH-
TSXKeHUs

2 OnbITHI IO BhIpallJUBAaHUI0 KPUCTAJIJIOB NOBAPEHHOU COJIM WUJIU

caxapa
3 OnbITHI MO HAGJIIOJIEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B, XKU/I-
KOCTel U TBEPAbIX Tes

4 OnpejieneHve AaBJeHUS BO3JyXa B 6a/JIOHe LINPULA

5 OnbITHI, AEMOHCTPUPYIOLIME 3aBUCHUMOCTh [IaBJIEHUS BO3/yXa
OT ero 06'béMa ¥ HarpeBaHUs WU OXJIKAEHUs
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6 [IpoBepka runoTesbl JUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOUKA
*KUJKOCTH B TEPMOMETPUYECKOH TPYOKe OT TeMIepaTypbl
7 HabGaroeHre U3MeHEeHUsI BHYTPEHHEH 3Hepruu Tejia B pe3yJb-
TaTe TEeNJoNePeAayu U PaGOThl BHEIIHUX CUJI
8 HcciepoBaHue siBJeHUS TeNJIOOOMeHa IPU CMelIMBaHUHU XO-
JIOJIHOM Y ropsiuey BoJibl
9 OnpefiesieHUe KOJIMYECTBA TENJIOThI, IOJYYeHHOT'0 BOJON NpU
TENJioobMeHe C HarpeTbIM MeTa/JlJIM4YeCKUM LHUJINHAPOM
10 OnpepneneHue yaeJbHON TENJIOEMKOCTU BellleCTBa
11 UccnepoBaHue npolecca UcnapeHus
12 OnpepeneHre OTHOCUTENbHOMN BJIAXHOCTHU BO3JyXa
13 OnpepesieHue yeJbHOU TEMJIOTHI IJIaBJIE€HUS JIbJA

Pasaes1 7. JieKTpUuyeCKHe U MarHUTHbIE SIBJIEHUS

JnekTpusanua Tes JlBa poja 3JIeKTpUYeCKUX 3apanoB Bsanmo-
JleficTBUe 3apshKeHHbIX Tesa 3akoH KysioHa (3aBUCHMOCTb CHUJIBI
B3aUMOJIEUCTBUS 3apPSKEHHBIX TeJ OT BeJIUUYHHBI 3apsj0B U pacCTo-
SHUS MeXY TeJlaMHu )

JJieKTpUUyeckoe mnoJsie HanpskéHHOCTb 3JIEKTPUYECKOTO MOJIS
[IpUHIMT CYTIEPITO3UI[UH 3JIEKTPUUYECKUX MoJIel (Ha Ka4eCTBEHHOM
YPOBHE)

HocuTtenu ajieKTpUUeCcKUX 3apsi/ioB JJeMeHTAPHbIN 3/IeKTpUYe-
ckui 3apsg CtpoeHue atoMa [IpOBOJHHKHU U JU3JTEKTPUKH 3aKOH
COXpaHeHUA 3JIeKTPUYECKOro 3apsja

JJIeKTpUYECKUU TOK YCJIOBUSA CYLECTBOBAaHUS 3JIEKTPUYECKOIO
ToKa MCTOYHHKM NOCTOAHHOro TokKa /JleHCTBUA 3JIeKTPHUYECKOIo
TOKa (TemnJioBoe, XUMHYECKOE, MarHUTHOE) JJIEKTPUUYECKUH TOKB
XKUJKOCTSX U rasax

JnekTpuyeckas nenb Cusa TOKa JJIEKTpUYECKOe HalpsKeHHe
ConpoTHB/eHUe NPOBOJAHUKA YJeJbHOE CONPOTHUBJIEHHWE BellecTBa
3akoH Oma gn1a yyacTka nenu IlocienoBaTenbHOe U napaJjijieJbHOe
coejTHeHHEe NIPOBOJHUKOB

PaGoTa U MOIIHOCTb 3JE€KTPUYECKOro Toka 3akoH Jhxoyasa—
JleH1ja JJIeKTpUYECKHE LIENH U TOTPEOUTEIH 3JIeKTPUIECKOH 3HEP-
ruu B 66ITy KopoTKkoe 3aMbIkaHUEe

[TocTosiHHBIe MarHUThl B3auMo/elicTBre NOCTOSIHHBIX MarHu- TOB
MarHuTHOe nosie MarHuTHoe mnoJie 3eMJIM U ero 3HaueHue AJif )KU3HU
Ha 3emJuie OnbIT JpcTefa MarHuTHoe moJie 3JeKTPUUECKOrO TOKa
[IpuMeHeHHe 3JIEKTPOMArHUTOB B TexHUKe [leficTBHe Mar- HUTHOTO
M0JIs1 Ha IPOBOJAHUK C TOKOM JJIEKTPOJABUTraTe b IOCTOSIH- HOT'O TOKa
Hcnosnb3oBaHUe 3JIeKTPOJBUTaTes el B TEXHUYECKHUX YCTPONCTBax U
Ha TpaHCIopTe
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OnbiTel @apajses fABjeHUE 3/1IeKTPOMAariHUTHOU UHAYKI UM [Ipa-
BuJio JleHua JdyekTporeHepatop Crnoco6bl MOJIyYeHUs 3JeKTpUle-
CKOU 3Hepruu IJeKTPOCTAHIMH HAa BO30OHOBJIIEMbIX HCTOYHHUKAX
3HEepruu

Hemonucmpauyuu

1 3dnexkTpusauus Tes

2 /IBa poja 3JIeKTPUYECKUX 3aps0oB U B3auMoOJeNCcTBUe 3aps-

YKEHHBIX TeJl

3 VYcTpo#cTBO U JieficTBUE 3J1€eKTPOCKONa

4 JnekTpocTaTU4vecKass UHAYKL WS

5 3akKoH coxpaHeHUs 3JIEKTPUUEeCKUX 3apsII0B

6 IIpOBOAHUKH U AUIJIEKTPUKHU

7 MopenupoBaHUe CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO I0JIS

8 U cTOYHUKU NOCTOAHHOTO TOKA

9 [lelicTBUA 3JIEKTPUYECKOTrO TOKA
10 J/1eKTpUUYECKHU U TOK B KHUJKOCTHU
11 I'a3oBbIN pa3pan
12 U3MepeHUE CHUJIbI TOKA aMIIEPMETPOM
13 U3MepeHUe 3JIEKTPUYECKOTO HaNpPsSKeHUs BOJBTMETPOM
14 PeocTaT U MarasvH CONPOTHUBJIEHUU
15 BsaumojelicTBHe MOCTOSAHHbIX MAarHUTOB
16 MozennupoBaHue HEBO3MO>KHOCTHU pa3/iesieHus OJKCOB Mar-

HUTa
17 MopenvpoBaHHMe MarHUTHBIX M0JIe NOCTOSHHBIX MarHUTOB
18 OneIT IpcTesa
19 MarHuTHoOe 1oJie ToKa JJIEKTPOMarHuT
20 [leiicTBMEe MAarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM
21 dseKTpoJBUraTeJ b IOCTOSHHOIO TOKA
22 HccnepoBaHUe ABJIEHUSA 3JIEKTPOMArHUTHONM UHAYKIUH.
23 OnbiTel ®apages
24 3aBUCUMOCTb HalpaBJeHUS UHAYKIUOHHOTO TOKa OT YCJA0BUH
ero BOSHUKHOBEHUS
25 JyeKTporeHepaTop MOCTOSIHHOTO TOKaA
Jlabopamopnsie pab6omsl u onsimul
1 OnbITHI MO HAGJIIOIEHUIO 3JIEKTPU3ALUHU TEJ UHAYKIUEN U TPU
CONPUKOCHOBEHUH
2 HccnepnoBaHue el CTBUS 3JIEKTPUYECKOTO MOJISI HA IPOBOAHU-
KU U JUIJIEKTPUKU
3 C6opka u mpoBepKa paboThbl 3JIEKTPUUECKOU 1elH MOCTOSTHHOTO
TOKa
4 Vi3aMepeHHe U peryJiMpoBaHue CUJIbI TOKA
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5 N3MepeHU e U peryJiupoBaHUE HaPSIXKEHUS
6 HccnenoBaHue 3aBUCUMOCTH CHJbl TOKa, HAYILEro 4epe3 pe-
3UCTOP, OT CONMPOTHUBJEHUS] PE3UCTOpPA M HAMNPSHKEHUs] Ha pe3u-
cTope
7 ONbBITHI, AEeMOHCTPUPYIOIIHE 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NMPOTHUBJIEHUSI NMPOBOJAHUKA OT €ro AJIMHBI, IJIOIAJAU Momepey-
HOT'O CeYeHUs U MaTepHasa
8 I[lpoBepka mpaBuJja CJ0KeHHUS HaNpsH>KeHWH NpHU IocJies0Ba-
TEeJIbHOM COeJUHEHHUH JBYX PE3UCTOPOB
9 [IpoBepka npaBuJia JiJis CUJIbl TOKA NP MapajjieJbHOM COeqUu-
HEeHHUH PEe3UCTOPOB
10 OnpepnesieHre PaboOThl JIEKTPUIECKOrO TOKA, UAYIETO Yepe3
pe3ucTop
11 OnpejnesieHHe MOLIHOCTHU 3JIEKTPUUYECKOTO TOKa, BbIJe/NAeMOU
Ha pe3UucTope
12 HccnegoBaHue 3aBUCHUMOCTHU CHJIbI TOKA, UAYLIETO Yepe3 JaM-
MOYKY, OT HalpSP)KeHUA Ha HeH
13 Onpepenenue KII/l HarpeBaTesis
14 HccnenoBaHue MarHUTHOrO B3aUMOJENCTBUSA MOCTOSHHBIX Mar-
HUTOB
15 HM3y4yeHMe MarHUTHOIO NOJIS MOCTOSIHHBIX MarHUTOB IPU HUX
00 beIMHEHUU U Pa3/eJIeHUHN
16 HccnepoBaHue LeiCTBUA 3JIEKTPUIECKOT O TOKA HAa MAarHUTHY 1O
CTpeJIKY
17 OnbIThl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHUJIbI B3aUMOJeEN-
CTBUA KaTYyILIKU C TOKOM U MarHMWTa OT CUJIbl TOKa U HalpanJie-
HUA TOKA B KaTylIKe
18 U3yyeHue feliCTBUS MarHMUTHOIO N0JIS HA TPOBOJHUK C TOKOM
19 KoHcTpyupoBaHue W HU3ydeHHe PabOThl 3JE€KTPOJBUTATES
20 Usmepenue KI1/| anekTpojBUraTeJbHON YCTaHOBKHU
21 OnbIThHI IO UCCAEJOBAHUIO ABJIEHUS 3JIEKTPOMAarHUTHOU HHAYK-
LIMU: MCCleJOBaHMEe USMEeHEeHU ! 3Ha4YeHUs U HallpaBJIEHUs UH-
AYKIJUOHHOTO TOKa

9 knacc

Pa3aen 8. MexaHu4ecKue ABJI€HUA

MexaHuyeckoe JBHUXeHUe MarepuanbHasa Toyka CucteMa OT-
cyéta OTHOCUTE/NBHOCTb MeEXaHUYeCKoro JBHKeHUsA PaBHoMepHoe
NpsIMOJIMHENHOe JABUKeHHe HepaBHOMepHoOe NpsIMOJUHEWHOE JBU-
>keHUue CpeHsis U MTHOBEHHAsl CKOPOCTh TeJsla IPU HeEpaBHOMeED-
HOM ABHKEHUU
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YckopeHue PaBHOyCcKOpeHHOe NpsiMoJIMHelHoe JBHKeHUue CBoO-
6oaHoe nageHue OnbiThl [anunes
PaBHOMepHOe ABUXKeHHe Mo OKpyxHocTu [lepuos u yactoTa 06-
pameHus JluHelHass U yrjoBasi cKopocTu lleHTpocTpeMuTe/bHOE
yCKOpeHHe
[lepBbiii 3akoH HbioToHa BTopo# 3akoH HeloToHa TpeTuil 3a-
KOH HeroToHa [IpyHIMI Cynnepno3uLiuy CHUJI
Cuua ynpyroctu 3akoH 'yka Cusia TpeHUS: CUJla TPEHUSA CKOJIb-
>KEHUSsI, CUJla TPEHUS NIOKOSsI, Apyrue BU/bl TPEHUS
Cusia TAKeCTHU U 3aKOH BCEMHUPHOIO TATOTEHUS YCKOpeHHe CBO-
6oaHoro najeHus /iBukeHue miaHeT Bokpyr Cosnna (MC) Ilepas
KOCMUYecKasi CKopocTb HeBecoMocTb U neperpysku
PaBHOBecHe MaTepua/lbHOM TOYKU AGCOJIOTHO TBEpPJAOE Tesao
PaBHOBecrue TBEPAOro TeJsia C 3aKpPeNIEHHOW OChi0 BpalieHuUss Mo-
MEHT CuJbl LleHTp TsKecTH
HMmnysnbec Tesa HU3sMeHeHne uMmnyabca HMMnysibc cuiabl 3akoH
coxpaHeHUs uMnyJsabca PeakTuBHOe aBHkeHHe (MC)
MexaHuyeckasi paboTa U MOLIHOCTb Pa6oTa cus TsXecTH, ynpy-
rocty, TpeHus: CBA3b sHepruu U pa6boTel [loTeHHMa/IbHAsA SHEPTHUA
TeJa, IOAHATOrO HaJl MOBEPXHOCTHIO 3eMJiM [loTeHIMa/ibHAaa Hep-
ruda cxatoul npyxkuHbel KnHetndyeckas sHeprua Teopema o KuHe-
THUYECKOM 3HEPTUU 3aKOH COXPAaHEHUSI MeXaHUYECKOW SHEPTrUHU
Hdemoncmpayuu
1 Ha6ustoieHHe MEXaHUYECKOT 0 JBMXKEHUS TeJla OTHOCHUTETbHO
pa3HBIX TeJ OTCYETA
2 CpaBHeHUe NyTeHd U TPAeKTOPHUM JBUKEHUS OJAHOTO U TOrO XKe
Tesla OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETa
3 U3MepeHUe CKOPOCTH U YCKOpPEHUS NPSIMOJUHENHOI0 JABUXe-
HUA
4 HccnenoBaHue NMPU3HAKOB PAaBHOYCKOPEHHOIO JABWXXEHUA
5 HaGuto/ieHue IBUKEHUS TeJla 10 OKPY>KHOCTH
6 HaGuiro/leHre MeXaHUYeCKUX IBJIEHUH, MTPOUCXOAAINIUX B CU- CTEME
orcuéta «Tenexka» mNpu €€ pPaBHOMEPHOM W YCKOPEHHOM
JBM)KEHUU OTHOCUTEJIbHO KabuHeTa GU3UKHU
7 3aBUCHMOCTb YCKOPEHHUsl Teja OT MacChl Teja U JeHCTByMOIlel
Ha Hero CUJIbI
8 HabGurogeHre paBeHCTBA CUJ ITIPU B3aUMOJENUCTBUU TeJl
9 M3MeHeHUe Beca TeJjla IPU YCKOPEHHOM JBUXXEHUU
10 ITepesaya UMIy1bCca NP B3aUMOJAENCTBUU TeJl
11 Tlpeo6pa3oBaHUs 3HEPTUU NPU B3aUMOJIEHCTBUU TeJ
12 CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOeICTBUU
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13 CoxpaHeHUe UMIyJbCa NIPU abGCOJIOTHO YIIPYyroM B3aUMo/Jel-
CTBUU
14 Ha6usro/ieHue peaKTUBHOTO JIBUKEHUS
15 CoxpaHeHHe MeXaHHWYeCKON 3Hepruy Npu cBOGOJHOM NaJeHUHU
16 CoxpaHeHHEe MeXaHUYeCKOUN 3HePruu Npu JBUKEHUHU TeJla M0/
JAercTBUEM NPYKUHBI
Jlabopamopnsie pabomst u onvimol
1 KoHcTpyupoBaHHe TpaKTa JiJisl pa3roHa U JaJibHelllero paBHo-
MEepPHOTO0 JIBUXKEHUS LIapUKa UJIU TeseKKHU
2 OmnpefesieHue cpefHEeN CKOPOCTH CKOJIbXXeHHUSA OpyCcKa UJIN IBU-
»KEeHHUSs IapuKa [0 HAKJIOHHOM MJIOCKOCTH
3 OnpefesieHHe YyCKOPeHUs TeJla IPU PaBHOYCKOPEHHOM /[ BUXKe-
HUH 10 HAKJIOHHOM MJIOCKOCTH
4 HccrenoBaHue 3aBUCHMOCTHU NYTH OT BPEMEHU NPU PABHOYCKO-
PEHHOM /JIBM)KeHUHU 6e3 Hauya/IbHOM CKOPOCTHU
5 IlpoBepka runoTesnbl: eCcjyd NPU PaBHOYCKOPEHHOM JBUKEHUU
6e3 HayaJIbHOW CKOPOCTH NMYTH OTHOCATCS KaK PsiJ, HEYETHBIX
4yHuCeJ, TO COOTBETCTBYKILIHE NPOMEXYTKU BpPEMEHH OJHUHa-
KOBBI
6 UccienoBaHue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBXKEHHUSA OT CH-
JIbl HOPMAJIBHOTO JlaBJIeHUA
7 Onpepesnenre kKo3$PHUIMEeHTA TPEHUA CKOJIbXXEHHUHA
8 OnpegesieHMe }KECTKOCTU NMPY>KUHBI
9 OnpepesieHue paboThl CUJIbl TPEHUS NPU PaBHOMEPHOM /JBUXKe-
HHUHU TeJla 10 TOPU30HTA/IbHON OBEPXHOCTH
10 Onpepnesnenre paboThl CHUJbl YIPYTOCTH NMpPU NOABbEMe Ipysac
HCI0JIb30BaHHEM HENOABUKHOTO Y MIOIBUKHOTO 6JIOKOB
11 V3y4eHHe 3aKOHA COXpPaHEHHWs S3HEPTUHU

Pa3gen 9. MexaHn4eckHe KOJ1e6aHUs U BOJHBI
Kosie6aTenbHoe pBukeHHe OCHOBHBIE XapaKTEpPUCTHUKHU
KoJIeGaHUM: MepuoJj, 4acToTa, aMIJIMTyJa. MaTeMaThudyecKHd U
NPYKUHHBIA MasATHUKH. [IpeBpalmenue SHEepruu npu
KoJieGaTeJbHOM JBUXKEHUH.
3aTyxarouide KoJsiebaHus. BoIHYX/AeHHble KoJiebaHUsl. Pe3oHaHc.
MexaHHn4YecKkHe BOJIHBI. CBOMCTBA MexaHU4YeCKHUX BOJIH. [Ipo-
JOJIbHBIE U MOoNlepevYHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh €é pac-
npocTpaHeHHs1. MexaHU4YecKHe BOJHbI B TBEPJIOM TeJle, celicMUYe-
ckue BoJsiHbI (MC).
3ByK. 'poMKOCTE 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. UH-
$pa3ByK U yIBTPaA3BYK.
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Hemonucmpauyuu

1 Hab6sogeHue KoJiebaHUM TeJl NoJ, AeMCTBUEM CUJIbl TSXKECTU
U CHJIbI YIIPYTOCTH

2 HabawaeHue KoJiebaHUM Ipy3a Ha HUTU U Ha NIPY>KUHE

3 HabGuiro/ieHHEe BBIHYKJEeHHbIX KOoJIeOaHUHM U pe30HaHca

4 PacnpocTpaHeHHe NMPOJIOJIbHBIX U MOMNepeyHbIX BOJH (Ha Mo/je-
Ju)

5 Hab6uoeHre 3aBUCHMOCTH BbICOTHI 3ByKa OT YacTOThI

6 AKyCTH4YeCKHUH pe3oHaHC

Jlabopamopnusie pabomst u onvimoul

1 OmnpefeseHue YacTOThI U EPUO/Ia KOJIEOAHUM MaTeMAaTUYECKO- 'O
MasTHUKA

2 OnpepesieHHe 4acTOThI M TepHo/Ja KoJebaHU M NPY>KUHHOT0 Ma-
ATHHUKaA

3 HccnenoBaHMe 3aBUCUMOCTHU MepHOia KOJIeOaHUN MOABENIEHHOT O
K HUTH I'py3a OT AJIMHbI HUTH

4 VccnenoBaHue 3aBUCUMOCTH NepUo/ia KoaebaHU N NPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a

5 IIpoBepka HE3aBUCUMOCTH IepHo/Jia KoJiebaHUH rpy3a, MmojiBe-
IIEHHOTO K HUTH, OT Macchl rpysa

6 OnbITHI, JEMOHCTPUPYIOIIYE 3aBUCUMOCTD Iepro/4a KoJieGaHUH
NMPY>KUHHOTO MasiTHUKA OT MacChl rpys3a M ECTKOCTH Mpy-
YKHUHBI

7 H3MepeHHe yCKOpeHUsI CBOGOJHOTO Na/ieHUs

Pa3gen 10. 3/1eKTPOMarHUuTHOE oJie U 3/IEKTPOMarHuTHbIE BOJTHBI
JJIEKTPOMarHMTHOE TMoJie. JJIeKTPOMarHuTHble BOJIHbI. CBOMCTBaA
3JIEKTPOMarHUTHBIX BOJIH. lllkaJsia ajileKTpOMarHUTHBIX BOJIH. Hc-
MMOJIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.
JJleKTpOMarHuTHasi npupozaa cBeTa. CKOpocTb cBeTa BoJiHOBBIE
CBOMCTBA CBeTa.
Hemoncmpayuu
1 CBoiicTBa 3/1eKTPOMarHUTHBIX BOJIH
2 BosiHOBBIE CBOMCTBA CBeTa
Jlabopamopuuvie pabomovr u onvimul
1 Wi3yuyeHue CBOUCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOILbI MO-
6unbHOrO TesedpoHa

Pa3aen 11.CBeTOBBIE ABJIEHUSA

JlyyeBasi Mozenb cBeTa. McTouHuku cBeTa. [IpssMosnnHeiiHoOe pac-
npocrpaHeHue cBeTa. 3atMeHusa CosHua u Jlynsl. OTpakeHue cBe-
Ta. [l;110cKoe 3epkasio. 3aKOH OTpPaAKEHUS CBETA.
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[IpenomieHue cBeTa. 3aKOH mpeJsioMJieHUs cBeTa. [losiHoe BHY-
TpeHHee OTpakeHUe cBeTa. Mcrnosb30BaHUEe IOJHOTO BHYTPEHHEro
OTpakeHUsl B ONTUYECKUX CBETOBO/IAX.

Jlunza. Xopn nyded B sMH3e. OnTH4eckas cucteMa ¢oToannapa-
Ta, MUKpockona U Teseckona (MC). '1a3 kak onTH4eckasi CHCTeMa.
BJIM30pYKOCTB U JAJIbHO30PKOCTh.

PassioxkeHue Gesioro cBeTa B crieKTp. OnbIThl HbloTOHA. Ciioxke-
HUe CIIeKTpaJbHbIX [|BETOB. /lucnepcus cBeTa.

Hemonucmpauyuu
1. [IpAMosIMHEHHOEe paclpocTpaHeHUe CBeTa.
2. OTpaxkeHHe CcBeTa.
3. MonyyeHue u306pa>keHUMN B MJIOCKOM, BOTHYTOM U BBINYKJI0OM
3epKaJax.
4. IlpesioMJyieHHe CBeTA.
5. OnTu4YecKku CBETOBOJI.
6. Xoz siyded B cobuparoliei JUH3e.
7. Xop siyded B pacceuBarollley JIMH3e.
8. INosiyueHre U300paKEHUU C TOMOIIbIO JIMH3.
9. MlpuHnun AedcTBUA oToanmnapaTa, MUKPOCKONA U TeJeCKO-
na.
10. Mopgenn ria3sa.
11. PassioxkeHue 6GeJyioro cBeTa B CIIEKTP.
12. TosyyeHue 6es10r0 CBETA PU CJA0XKEHUH CBETA PA3HbIX [|BETOB.
Jlabopamopnsie pab6omsl u onvimul
1. UccnepoBanre 3aBUCHMOCTHU yIJla OTPa)KeHHsI CBETOBOIO Jly4ya
OT yrJia najieHus.
2. 3y4yeHHe xapaKTepHUCTUK U306pakeHHs IpeiMeTa B [IJIOCKOM
3epkaJie.
3. HUccanenoBaHue 3aBUCHMOCTH yTJa MpeJOMJIeHHs] CBETOBOIO JIy-
4Ya OT yrJia a/ieHusl Ha FPaHULle «BO3JyX—CTEKJIIO».
4. MosyyeHUe U306 paKeHUH € IOMOILbIO CO6MpaoLel JINH3BIL.
5. OnpepeneHue GOKYCHOrO pacCTOSAHUS M ONITUYECKOH CUJIBI CO-
GupawIlel JUH3bI.
6. OnbITHI 10 Pa3JIOXKEHHUIO 6eJIoro CBeTa B CIIEKTP.
7. OnbIThI 110 BOCIPUSATHIO 1|BeTa NPEJMETOB MPU UX HAGJIIOJAeHUH

yepes 1BeTOBble PUIIBTPHI.

Pa3aen 12. KBaHTOBBIE IBJIEHUS

OnbrTel Pe3epdopa v nytanetapHas Mozesb aToMa. MoJiesib aTo-
Ma bopa. UcnyckaHue u norJioieHue ceeta atromMoM. KBaHThl. Jlu-
HeH4yaTble CIEKTPHI.

PaguoakTuBHOCTb. Asibda-, 6eTa- U raMmMma-usaydeHus. CTpoe-
HUe aTOMHOro siapa. HykJioHHas Mo/eJib aTOMHOTO sipa. U30oTomnbl.
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PaguoakTuBHbIe npeBpaileHusa. [lepuos moJsypacnaja aTOMHBIX
anep.
flnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsJOBOTO U MacCOBO-
ro yuces. JHepPrus CBs31 aTOMHBIX s/iep. CBA3b MacChl U 3HEPTUHU.
Peaknuu cuHTe3a U fgesieHud saaep. UctouHuky sHepruu CosiHLA U
3Bé3 (MC).
flnepHas sHepreTuka. [leicTBUA pailHOAaKTUBHBIX U3JIYyUeHUH Ha
»XHUBble opraHusmsbl (MC).
Hemonucmpauyuu
CrneKTpbI U3JIYYEHUS U MOTJIOMEHUS.
. CnexTphbl pa3/IMYHbIX ra30B.
CrniexTp BoZOpoOa.
Hab6usroieHue TpeKOB B KaMepe BusibcoHa.
Pa6oTa cuéTurvKa MOHU3UPYIOLUX U3TYyYeHU .
. Peructpanusa ussydeHUs NPUPOAHBIX MUHEPAJIOB U IMPOAYK-
TOB.
Jlabopamopnsie pabomst u onvimoul
1. HaGurogeHue CIJIOMIHBIX U JIMHEHYATBIX CIIEKTPOB H3JIy4e-
HUS.
2. UccnepoBaHue TPeKOB: U3MepPEHHEe SHEPTHUH YacTHULbI 10 TOP-
Mo3HOMY nyTH (1o dororpadusam).
3. U3MepeHHe paarvoakTUBHOTO ¢$OHA.

ok W e

IIOBTOpPUTE/ILHO-06061AIIINH MOAY/Ib

[ToBTOpHUTENBLHO-06006IAIIMN MOAYJb MpeAHAa3HAYeH MJs CH-
CTeMaTH3aluu U 06GOOIIEeHUsT MPEeJMETHOr0 COJEPKaHUs U OIbITa
JleITeIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEr0 Kypca GU3H- KU,
a TakKe AJ1s1 NOAroTOBKH K OCHOBHOMY I'OCyIJapCTBEHHOMY 3K- 3aMeHY
1o ¢pusukKe sl 00y4aOLUNXCs, BBIOPABIINX 3TOT y4YeOHBIN IpeAMeET.

[Ipy U3yyeHUU JAaHHOrO MOAYJISI Peaju3ylTCs U CUCTEMAaTU3U-
pyIOTCS BUJBI eI TeJbHOCTH, HA OCHOBE KOTOPbIX 06ecledynBaeTCs
JOCTHXKEHHME MpeAMETHBIX U MeTalnpeJMeTHBIX [IJIJaHUPYyeMbIX pe-
3y/JbTaTOB 06y4eHUs, GOpMUPYyeTCs eCTeCTBEHHO-HAay4yHasi rpaMoT-
HOCTb: OCBOE€HHE Hay4YHbIX METO/0B HCCJIeJ0BaHHUs sIBJeHUN NpPHUpPO-
JAbl U TEXHUKH, OBJIaJIeHHe YMEeHHUSIMHU 00'bsICHATh PpHU3nUecKUe sB-
JIeHUs, IpUMeHss MoJlydeHHble 3HAaHUs, pellaTb 3aJayd, B TOM
YUCJie KayeCTBEHHbIE U 9KCIIepUMEeHTaJIbHbIE.

[IpyHLMOHANIBHO AeSATEeJbHOCTHBIM XapaKTep JaHHOTO pasjesa
peasu3yeTcs 3a CYET TOro, YTO yyalluecs BBINOJHSIOT 3aJaHus,
B KOTOPBIX UM NTpeJJiaraeTcs:
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Ha OCHOBe INOJIyYeHHbIX 3HAHWUH pacno3HaBaTh U HAYYHO
00'bSICHATH QU3HUUECKUE ABJIEHUS B OKpYXKalollled MpUupoie U
MOBCeJHEeBHOM XHU3HU;

HCIO0JIb30BaTh Hay4YHble METO/bI UCCJIE/IOBAHUA GU3UYECKUX
SIBJIEHUN, B TOM YHUCJIE JIJIsI TPOBEPKHU TUIIOTE3 U MOJyIEeHUS
TeopeTUYeCKUX BbIBOJIOB;

OOBbSICHATHL Hay4YHble OCHOBBI HauboJiee  BaXKHBIX
JOCTHXKEHHUH CO- BpeMEHHbIX TeXHOJIOTUM, Hamnpumep,
MPaKTHUYECKOT0 UCIOJb30BAaHUA PA3JIMUHBIX UCTOYHUKOB
3HEpPruM Ha OCHOBeE 3aKOHa Mpe- BpalleHUs U COXpaHEeHU
BCEX U3BECTHBIX BU/JIOB SHEPTHUU.

KaxkJjasgs U3 TeM [JaHHOTrO pasjesia BKJIKYaeT 3KCIepUMeHTaJTbHOoe

HuccaejoBaHve ob6obuarouero xapakTtepa. Pasgen 3aBepiuaeTcs
NpOBeJIEHHEM [UArHOCTUYECKOW U OLIEHOYHOM paboThl 3a KypcC OcC-
HOBHOM LIKOJIBI.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLLEFTO OBPA30BAHUA

H3yuyeHue ydyeb6Horo mnpeamera «®dusuka» Ha ypoOBHE OCHOBHOIO
o61ero o6pasoBaHUA JOJDKHO 00ecledyuBaTh AOCTHKEHUE CAefdylo-
I[UX JIMYHOCTHBIX, MeTalpeJAMeTHbIX U MpPeJMEeTHbIX 06pa3oBaTe/b-
HbIX Pe3yJIbTaTOB.

JMMHOCTHbIE PE3YNIbTATDI

Ilampuomuueckoe eocnumanue:

—IposIBJIEHHWEe HHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoit GU3nYecKor HAYKH;

—I[EHHOCTHOE OTHOUIeHUEe K /[OCTHXKEHUSIM POCCUUCKUX Yy4é-
HBbIX-QU3HUKOB.

I'pasicoanckoe u OyxX08HO-HPABGCHIEEHHOE GO0CHUMAHUE:

—TOTOBHOCTb K aKTHUBHOMY y4aCTHIO B O0OCYX/IeHUU OOIeCTBEHHO-
3HAYUMBIX U 3THYECKUX NPOGJEeM, CBI3AaHHBIX C MPAKTUYECKUM
NpUMeHEHHUEM JOCTHKeHUN PU3UKY;

—O0CO3HaHHEe Ba)KHOCTHU MOPaJIbHO-3TUYECKUX NMPUHLMINOB B Jed-
TeJbHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

—BOCIpUATHE 3CTeTUYECKUX KayecTB GPU3MUECKON HayKHu: eé rap-
MOHHWYHOI'O NOCTPOEHHUs], CTPOTOCTH, TOYHOCTH, JIJAKOHUIHOCTH.
Ilennocmu Hayuno2o no3HaAHUA:

—OCO3HaHMe LIeHHOCTH $U3NYeCKOH HayKH KaK MOIIHOTO UHCTPY-
MeHTa NO3HAaHUA MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHeH-
LIel COCTaBJIAWIEN KYJbTYPhI;

—pa3BUTHe HAay4YHOH JI0603HATEJBHOCTH, HUHTEpeca K hccieloBa-
TeJIbCKOHU AeATeJbHOCTH.

Dopmuposanue Kyabmypsl 300P08bA U IMOUUOHATIbHOZO
onazononyuus:

—OCO3HaHUe LeHHOCTU 6e30mnacHoro o6pasa »KHM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BXKHOCTH IpaBUJ 6e30I1aCHOr0 MOoBeje-
HUS HA TPAHCIOPTeE, HAa AOPOrax, C 3JIeKTPUYECKHUM U TeIJIOBbIM
060pyJOBaHHEM B JJOMAIIHUX YCJI0BUAX;

—cbOpMUPOBAHHOCTb HaBblKa pedJieKCUH, IpHU3HAaHUEe CBOero mnpa-
Ba Ha OIIMOKY U TAKOTO »Ke IIpaBa y APyroro yesjaoBekKa.
Tpyooeoe éocnumanue:

—aKTHUBHOE y4yacTHe B pelleHUU NpaKTUYeCcKHUX 3aJay (B paMKax
CceMbH, UIKOJIBI, TOPOJa, Kpasi) TEXHOJOTHYECKOU U COLlHaJIbHOU
HaNpaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHCJIe U PU3IUIECKUX 3HA-
HUH;
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—UWHTEpeC K NPAaKTUYECKOMY H3y4YeHHI0 Npodeccui, CBI3aHHbIX
c PU3UKOI.

IKonozuueckoe 6ocnumanue:

—oOpHeHTalysl Ha MpUMeHeHUe QU3NIECKUX 3HAaHUU AJi pellle HUs
3a/1a4 B 00J1aCTH OKpY»Karolei cpebl, IJAaHUPOBAHHUS OCTYIIKOB
U OLIeHKH MX BO3MOXKHbIX ITOCJIEACTBUM JIJIsl OKPYKaIoIel cpe/ibl;

—O0CO3HaHHe TIJI00aJIbHOTO XapaKTepa 3KOJIOTUYeCKUX NpobJieM
U NyTel UX pelieHUs.

Aoanmauyus 00yuarOwezocs K U3MeEeHAI0OUUMCA YC1068U-

AM COUYUAILHOU U NPUPOOHOIL CPeOobl:

—IMOTPeO6HOCTh BO B3aUMOJIEMCTBUU NPU BBINOJHEHUH HCCJIeloBa-
HUH U NpoeKToB (PU3UYECKON HaNpaBJIEHHOCTH, OTKPBITOCThb
ONBITY U 3HAHUAM JPYTUX;

—TIOBBIIIEHNE YPOBHSA CBOEH KOMIIETEHTHOCTH Yepe3 IpaKTHUe-CKYI0
esATeNbHOCTD;

—noTpe6HOCTh B GOPMUPOBAHUU HOBBIX 3HAHUU, B TOM uucie dop-
MYJUPOBATh HUJEU, MOHATHSA, TUNOTE3bl 0 PU3UUYECKUX O06bEKTaX
U SIBJIEHUSX;

—oco3HaHUe J1ePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH
B 06y1acTu GU3UKY;

—IIJIJAHUPOBAHHUE CBOEro Pa3BUTHUS B NPUOOPETEHHUH HOBBIX PU3U-
YeCKHUX 3HAaHUH;

—CTpeMJIEHHEe aHAJIM3UPOBATh U BBISAABJSATH B3aUMOCBS3HU MMPUPO-
Jbl, 00111eCTBA U 9KOHOMHUKH, B TOM YHCJIE C UCITOJIb30BaHHUEM bU-
3UYeCKUX 3HaHUH;

—OIlleHKa CBOUX JIEMCTBUU C y4YETOM BJIHUSHUS HA OKPYXKAIOIIYIO
cpeny, BO3MOXHBIX IJ106abHbIX MOCJIEACTBUH.

METAMNPE/METHBIE PE3Y/IbTATbI

YHuBeEpCaibHble No3HaBaTe/lbHble p,eﬁcmvm

ba3zoevle nozuueckue oeiicmeust:

—BBISIBJISITb U XapaKTEPU30BaThb CylleCTBEHHbIe MPU3HAKH OOBbEK-
TOB (sIBJIEHUH);

—YyCTaHaBJIMBATh CylLlleCTBEHHbIN MPU3HAK KJIaCCUPUKALIMHU, OCHO-
BaHUA /151 06001eHUsT U CPABHEHUS;

—BBIAIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOpPEYHS B pacCMaTpHUBae-
MbIX GaKTaX, JAHHBIX U HAGJIIOJEeHUAX, OTHOCAIIUXCA K Ppusnde-
CKHUM SIBJIEHUSIM;

—BBISIBJISITh MPUYUHHO-CJIE[CTBEHHbIE CBSI3U NMPU U3y4YeHUH GU3U-
YeCKUX SIBJIEHUH U MPOIECCOB; /eJiaTh BBIBOJbI C MCIOJb30BaHHU-
eM [JIeIlyYKTUBHbIX U WHJAYKTHUBHBIX YMO3aKJ/IOYEeHUH, BbIJBUTaTh
TUNOTE3bl O B3AUMOCBS35IX GU3UUECKUX BEJIUUHH;
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—CaMOCTOSITEJIbHO BbIOMpPATh CHOCOO pelieHUs y4eOHOU ¢usnuyde-
CKOW 33/1auM (CpaBHEHHUE HECKOJIbKHUX BAPUAHTOB pellleHHus], Bbl- 6Op
HauboJIee MOAXOAAILErO C YYETOM CAMOCTOSITENLHO BbIJIEJIeH- HbIX
KpUTepHeEB).
bazoevie uccneooeamenvckue oeiicmeus:

—HCI0Jb30BaTh BONPOCHl KaK MCCAeJ0BaTeJbCKUU HHCTPYMEHT
MO3HAHUS;

—IPOBOJAUTH [0 CAMOCTOSITEJbHO COCTaBJeHHOMY IJIaHy OIBIT, He-
CJIOXKHBIA (QU3UUYECKUN IKCIIEPUMEHT, HeGOJIbIIoe HCCleloBaHUE
dusnUecKoro siBJeHUS;

—OLleHUBaTh Ha NIPUMEHHUMOCTb U JIOCTOBEPHOCTb MHOPMAIHIO,
MOJIy4YeHHYI0 B X0/le UCCJIeJ0BaHUS UJIU 3KCIIEPUMEHTA;

—CaMoCTOATeNbHO GOPMY/IHPOBaTh 0606IeHHUs M BbIBOJAbI IO pe-
3yJbTaTaM NPOBeJEHHOr0 HAGJII0/eHUs, ONbITA, UCCIEeJ0BaHUS;

—IpPOTHO3UPOBATh BO3MOXKHOe JajibHellllee pa3BUTHE PU3UIECKUX
MPOLLECCOB, a TAKXKe BbIIBUTATh MPeANO0JI0XKEHHUA 06 UX pa3BUTHU
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPHUMEHSATh pa3JUYHble MEeTO/bl, UHCTPYMEHTHI U 3aMpPOChI IPU
MoHcKe U oT60pe MHPOpPMALIMH HJIH JAaHHBIX C YYETOM IpeJio-
»KEHHOU yueb6HOW dU3niecKor 3aJa4y;

—aHa/JIM3UpPOBaTh, CUCTEMATH3UPOBATb U HHTEPNPETHUPOBATH HH-
dopmanuio pazsIMIHbBIX BUJL0B U GOPM NpeCTABJIEHUST;

—CaMOCTOSITEJIbHO BbIOWPATh ONTHMaJIbHYIO GOpMy npencTaBJie-
HUSA MHPOpMALMU U HJIIOCTPUPOBATH pellaeMble 33aJladul He-
CJIOKHBIMHM CXe€MaMHU, iuarpaMMaMy, HHOU rpaduKONU U UX KOM-
OMHAaLUAMH.

YHuBEpCa/ibHble KOMMYHWKATMBHbIE AEMCTBUA

Oobwenue:

—B X0/le 06CYyX/JleHUsI y4eOGHOr0 MaTepuasa, pe3yJibTaTOB Jiabopa-
TOPHBIX pabOT U NPOEKTOB 33/|laBaTh BOINPOCHI MO CYIIECTBY 06-
Cy’/laeMOM TeMbl U BbICKA3bIBATbh H/IeH, HalleJIEeHHbIE Ha pellle- HUe
3a/1a4M U NoAJepKaHue 6JIaroKeaTeJbHOCTH OOIEeHUS;

—COIOCTABJISITh CBOU CYX/JIEHUS C CYXKJ€HUSAIMHU JPYTUX yYaCTHU-
KOB /IMaJIOTa, 0OHAPYKUBATh Pa3JINUHE U CXOCTBO MO3ULUH;

—BBIpPaXXaTh CBOI0 TOYKY 3pEHUS B YCTHBIX U MUCbMEHHbBIX TEKCTAX;

—ny6JNYHO NPEeACTABJIATh Pe3yJbTaThl BbINOJHEHHOTO GpU3UUECKO-
ro onbITa (3KCNEPUMEHTA, UCCJIEeIOBAHU S, TPOEKTA).
Coemecmuasn oesmenvrnocms (compyoHuuecmeo):

—TMOHUMAaThb U UCIOJIb30BATh MPEUMYIIeCTBA KOMaHAHON U UH/U-
BUJIyaJIbHOH paboThl MPU pelleHHHM KOHKPETHOU (U3UYecKOou
npo6JeMbl;
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—INpUHUMATh LeJM COBMECTHOH JesTeJlbHOCTH, OpPraHHW30BBIBATHb
JleHCTBHS 1O eé JOCTHXKEHHUIO: paclpelessTb POJIH, 06GCYKIAThb
MPOIECCHl U pe3yJibTaThl COBMECTHON paboThl; 060611aTh MHEHUS
HECKOJIbKUX JIIOJIeH;

—BBbINOJIHATH CBOIO YaCTbhb pabGoOThl, AOCTUrasi KayeCTBEHHOI'O pe-
3yJIbTaTa 0 CBOEMY HallpaBJIEHHUIO U KOOPJAUHUPYSA CBOU Jei-
CTBUS C APYTUMHU YIeHaMU KOMaH/bl;

—OLleHHBaTh Ka4yeCTBO CBOEr0 BKJIa/la B OOLIMH NPOAYKT 1O KpUTeE-
pUsAM, CaMOCTOSATeJIbHO CGOPMYJIMPOBAaHHBIM yYaCTHUKAaMH B3a-
WUMOJENUCTBUA.

YHuBepCasibHble perynsTuBHble Ael;'iCTBMFI

Camoopzanuzayusn:

—BBIABJISATh NPOGJEMBI B )KU3HEHHBIX U Y4€GHBIX CUTYaALUSIX, TPeE-
OYIOIIUX AJis pelleHUsT GU3NYeCKUX 3HAHUH;

—OPpHEHTUPOBATHCS B Pa3JIMUHbBIX MOAX0AAaX MPUHATUS pellleHUH
(uHAMBUAYaJIbHOE, IPUHSTHE PELIeHUs B TPYyIIIe, IPUHATHE pe-
LIeHUH rpynmnom);

—CaMOCTOSITEJIbHO COCTaBJISTh aJFOPUTM pelieHUs GU3UYECKOU
3a3/la4y WJIM IIJIaHa UCCleJOBaHHUS C YYETOM HUMEILUXCA pecyp-
COB M COGCTBEHHbIX BO3MOXHOCTEH, apryMeHTUPOBaTh NpejJara-
eMble BapUMaHThI pellleHHH;

—/JieJ1laTh BbIGOP M 6paTh OTBETCTBEHHOCTD 3a pellleHHe.
Camoxonmpoins (pegprexcus):

—/laBaTh a/IeKBaTHYIO OLleHKY CUTyalU{ U TpeJJjlaraThb IJ1aH eé 13-
MeHeHUSs;

—O0O'bACHATD NPUYUHBI JAOCTHXKeHUs (HeJOCTHXKeHH:A) pe3yJbTaToB
JesiTeJIbHOCTH, laBaTh OLleHKY IPUOOPEeTEHHOMY ONBITY;

—BHOCHUTb KOPPEKTHBHI B JIeATeJbHOCTb (B TOM 4KCJie B X0/, BBIIIOJI-
HeHUsA GU3NYECKOIr0 HCCAe[0OBaHHSA WJU MPOEKTa) Ha OCHOBE HO-
BBIX OOGCTOATEJBbCTB, M3MEHUBIIUXCS CHUTYyalU#, YCTaHOBJIEHHBIX
OIIM 60K, BOSHUKIIUX TPYLHOCTEH;

—OILleHUBATbh COOTBETCTBUE pe3yJsbTaTa LieJU U YCI0BUAM.
IOmoyuonanvnolit unmenneKkm:

—CTaBUTb ceb6s1 Ha MeCTO APYroro yejoBeKa B Xo/ie Cliopa UJd Ayc-
KyCCHH Ha Hay4YHYIO TeMy, IOHUMAaTb MOTHUBBI, HAMEepeHHUS U JIO-
TUKY ApYyTroro.

Ilpunamue cebsn u opyzux:

—IpU3HABATh CBOE MpPaBO Ha OMIMOKY NPU pelieHUH PU3HUYeCKUX

3a7]a4 UJIU B YTBEPKAEHUSIX HA HAy4YHble TEMBI U TaKOe ke IIPaBo

JApyroro.
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NMPEAMETHbBIE PE3Y/IbTATDI

7 knacc

[IpeaMeTHbIe pe3ybTaThl HA 6A30BOM YPOBHE JOJIKHBI OTPaXKaTh
cpOpMHUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUM:

—MHCIO0Jb30BaTh MOHATHUS: PU3NUYECKHE U XUMUUYECKHe sIBJEeHUS;
HabJII0leHu e, 3KCIIePUMEHT, MO/JieJib, TUIIOTe3a; e JUHHUIbl QU3U-
YeCKHUX BeJIMUYMH; aTOM, MOJIeKyJla, arperaTHble COCTOsIHUS Bellle-
cTBa (TBEpOE, XKUJAKOE, ra3000pa3Hoe); MeXaHUYeCKOoe JIBUXKEHUE
(paBHOMEpHOE, HEPABHOMEpPHOE, NPSIMOJUHENHOE), TPAEKTOpPUS,
paBHOJZIeMcTBYIOIAs cUJI, AedpopManud (ynpyras, jaacTudyeckas),
HEBECOMOCTb, COOGIal0IIecs: COCybl;

—pasauyaTth sfBjeHUs (Auddy3us; TenjoBoe JBMKEHUE YaCTUL] Be-
LIeCTBa; paBHOMEpPHOe /[BI)KEHHEe; HepaBHOMEpPHOe J[BHXKeHUE;
WHepLUs; B3aUMOJEWCTBUE TeJs; paBHOBecue TBEPABIX TeJ C 3a-
KpeIJIEHHOM OCbl0 BpallleHHs; nepesaya JaBJeHUsI TBEPAbIMU Te-
JIaMH, )KUJIKOCTSIMU U ra3aMy; aTMochepHoOe JaBJieHUe; MJ1aBa- HUe
TeJ; TNpeBpalleHHUs] MeXaHW4YeCcKOHW 3Hepruu) Mo OMUCAHUI0 UX
XapaKTEPHbIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIO- IIIUX
JlaHHOe PpU3UYecKoe sIBJIEeHUE;

—pacno3HaBaTb NpPOsIBJIEHUE H3YYeHHBbIX (QU3UYEeCKUX ABJIeHUH
B OKpy»KalollleM MUpe, B TOM uucJie ¢pus3rudecKkue sIBJIeHUs B IPU-
poje: NIpyUMepbl ABHUXKEHUS C Pa3JIMYHBIMH CKOPOCTSAMH B )KUBOU
Y HEeXXUBOU NpUpOJe; AelCTBHUE CUJIbl TPEHUS B IPUPOJE U TeXHU-
Ke; BJIUsIHMe aTMocdepHOro JlaBJleHUs Ha )KMBOUM opraHusmM; 1Jja-
BaHUe pPbI6; pblyaru B TeJie 4YesJOBeKa; NPU 3TOM IepeBOAUTH
NIPaKTUYeCKyl0 3a/Jilayy B y4eOGHYIO, BblAe/NATH CylleCTBEHHble
CBOMCTBa/Npu3HaKU GU3NIECKUX SBJIEHUH;

—OIHMCbIBaTh U3yYeHHble CBOHCTBA Tes U pU3UYECKHe sIBJEeHUSs, UC-
nosb3ysa ¢usnyeckre BeJUYUHBbI (Macca, 06'bEM, IIJIOTHOCTDb Be-
L1ecTBa, BpeMsl, IyTh, CKOPOCTb, CPeAHASA CKOPOCTb, CUJa YIPY-
rOCTH, CUJIa TSXKEeCTH, Bec TeJla, CUJla TpeHUs, faBjieHue (TBEpo-
ro TeJia, )KUJKOCTH, ras3a), BbITaJKUBalo1las CKUJia, MeXaHUu4yecKas
paboTa, MOLIHOCTD, IJIEYO CUJIbI, MOMEHT CHUJIbl, KO3pPULIUEHT
[0JIE3HOTO JeHCTBUS MEeXaHHW3MOB, KMHeTHYecKass M NMOTEeHIHU-
ajJibHas dHePrus); NpU ONMMCAHUU IPABUJIbHO TPAKTOBATb GU3U-
YeCKHUH CMBbICJI UCI0JIb3YEMBIX BEJIMUUH, UX 0003HAYEeHUs U eiU-
HUIbl PH3MYECKUX BEJIMYHUH, HaXOAUTb GOPMYJibl, CBA3BIBAIO-
mye JaHHyo (U3NYECKyl BeJHYUHY C JPYTUMH BeJUYHHAMH,
CTPOUTH rpadUKU U3yYEHHbBIX 3aBUCUMOCTeH PU3NYECKUX BeJIH-
YUH;

—XapaKTepU30BaTh CBOUCTBA TeJl, U3NUYecKUe ABJIEHHUS U IpolLiec-
Cbl, HCNIOJIb3Y$ NIPaBUJIa CA0XKEHUS CUJ (BAOJIb OJHOU MpsIMOH),
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3akoH ['yka, 3akoH [lackasis, 3akoH ApxyUMe/a, IPaBUJO PaBHO-
Becus pblyara (6J10Ka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH CO-
XpaHeHUs] MeXaHW4YeCKOU 3HepPTHH; IPU 3TOM J1aBaTh CJOBECHYIO
GopMyIMPOBKY 3aKOHA U 3alMCbIBATh €ro MaTeMaTHU4YeCKOe Bbl-
pakeHue;

—O00BACHATH PU3UUECKHEe sIBJIE€HUs, IPOLlecChl U CBOMCTBaA TeJl, B
TOM YHCJIe U B KOHTEKCTe CUTyalMil NpaKTUKO-OpHUEHTHUPOBaH-
HOr0o XapaKTepa: BBISBJATb NPHUYUHHO-CJeJCTBEHHbIE CBS3H,
CTPOUTH 00bsICHEHUE U3 1—2 JIorMYecKHX 11aroB C ONOPOX Ha
1—2 u3y4yeHHBbIX CBOHCTBA GU3NYECKUX sIBJIEHUH, PU3HUUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTY;

—peuiaTh pacyéTHbIe 33Ja4u B 1—2 1elcTBUS, UCNIOJIb3Yysl 3aKOHBI
1 bopMyJibl, cBsA3bIBaole GU3UYeCKUe BEJIMYUHBI: HA OCHOBE
aHaJ/IM3a YCJOBHUSA 3a/lauM 3alUCbIBAaTh KpaTKoe YCJOBHUE, NOJ-
CTaBJISATh GU3NYECKHE BEJUYHUHBI B pOPMYJIbl U IPOBOAUTH pac-
4éThI, HAXOAUTh CIIPAaBOYHbIE JaHHbIE, HEOOX0JUMBbIe JJIs pelle-
HUS 33/lay, OLlEHWBATh PEaJMCTUYHOCTh IMOJyYeHHOU ¢usuye-
CKOU BeJINYMHBI;

—Ppacrno3HaBaTb NPO6GJIEeMbI, KOTOPbIE MOKHO PEMIUTh TPU MOMO LU
du3srnyecKUx MeTO/O0B; B ONMCAaHUU HCCJIeJ0BaHUA BbIJeJATb Mpo-
BepsieMoe NpeJIoJioKeHHe (runoTesy), pasjindaTb U UHTepIpe-
TUPOBATh NOJIYyYeHHBIH pe3yJsbTaT, HaXOAWUTb OLIMOKHU B XoJe
OIIBITA, ZleJIaTh BBIBO/BI IO €0 pe3yJibTaTaM;

—IpPOBOAUTbL OMNbITHl N0 HAGJIOAEHUI0 PU3UYECKUX ABJEHUH HIU
dusnyeckux CBOHCTB Tes: GOpPMYJUPOBAThL IpOBepsieMble NpeJ-
MOJIOXKEHUS], COOUpPATh YyCTAaHOBKY U3 NPeJJI0KEHHOr0 060pyLi0Ba-
HMUS$, 3alIUCBbIBATh X0/, ONbITa U GOPMYJINPOBATH BbIBO/bI;

—BBINOJIHATH NpsAMble U3MePeHUsI PACCTOAHUSA, BpeMeHH, MaCChI
TeJsla, 06'b€Ma, CUJIBI U TeMIlepaTypbl C UCIOJb30BaHHEM aHAJIOrO-
BbIX U LIMPPOBBIX NPUOOPOB; 3aMCbIBATh NOKAa3aHHUA IPUGOPOB
Cy4éTOM 3a/laHHOM a6COIIOTHON MOTPEIIHOCTU U3MEePEHUH;

—IpOBOAUTbL HCCJIe[J0BaHHE 3aBUCHUMOCTH OAHON usnyeckoil Be-
JIMYUHBI OT APYTOH C MCIIOJIb30BAaHHEM IPSIMbIX U3MepPeHUl (3a-
BUCUMOCTH NYTH PAaBHOMEPHO JBUXKYIErocs TeJsa OT BpeMeHH
ABY>KEHUA TeJsla; CUJIbl TPEHHUS CKOJIbKeHUSA OT Beca TeJa, Kaue-
CcTBa 06pa6GOTKU NOBEPXHOCTEN TeJl U HE3aBUCHUMOCTHU CHUJIBI Tpe-
HUS OT MJIOIWAAHU COMPUKOCHOBEHMUSA TeJI; CUJIbl yIPYTOCTH OT Y-
JIMHEHUSI NMPY>KUHbI; BbITAJKUBaOIlel CUJIbl OT 06'bEMA NOrpy-
YKEHHOM 4YacTHU TeJsa U OT MJIOTHOCTH XUJKOCTH, eé He3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IVIyGUHBI, Ha KOTOPYIO MOTPYKEHO TeJIO0;
yCJIOBUH NJIaBaHUS TeJl, YyCJIOBUM paBHOBeCHS pblyara u 6J10K0OB);
y4acTBOBaTh B IJIAHMPOBAHUU Y4EOHOIO HCCAe[0BaHUs], COOU-
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paTh YCTAHOBKY Y BBINOJIHATH U3MEPEHUS, CAeAysl IpeI0oKeH-
HOMY IJIaHy, PUKCUPOBATh pe3yJbTaThl IOJy4YeHHOU 3aBUCUMO-
CTH PU3UYECKUX BEJUYUH B BU/JlEe IPEJJIOKEHHBIX Ta6JIUI, U rpa-
$uKOB, fesaTh BEIBOEI 10 pe3yJibTaTaM HUCCJIeJOBAHUS;

—IpPOBOAUTH KOCBEHHble M3MepeHUsi PU3NUYEeCKUX BeJUYHUH (IJIO0T-
HOCTb BellleCTBa XXUJKOCTH WU TBEPJOro TeJsa; CUJia TPeHUS CKOJb-
>)KEeHUSs; JlaBJeHUe BO3/yxa; BbITAJKHBawllas CuJa, AelCTBYIO-
1[asi Ha NOrpy>KEHHOE B XKU/JKOCTb TeJio; KO3pPULIMEHT N0JIe3HO-
ro JAelcTBUS NPOCTbIX MeXaHW3MOB), cjaeAysl NpeJJ0XKeHHOH
WHCTPYKLMU: TPU BBINOJHEHUU U3MEPEHUHN coGUpaTh 3KCIepPU-
MEeHTaJIbHYI0 YCTAaHOBKY U BbIUMCJISITh 3HaUYeHHE UCKOMOMW BeJIu-
YUHBI;

—Co6JII0/IaTh NpaBWa TeXHUKH 6e30MacHOCTU NpU paboTe c Jabo-
paTOpHBIM 060pylOBaHUEM;

—YVKa3bIBaTh NPUHLUIBI JAeHCTBHUSA MNPUGOPOB M TEXHUYECKHX
YCTPOUCTB: BeCbl, TEPMOMETP, AUHAMOMETP, COOG A0 ECH CO-
cy/Zibl, 6apoMeTp, pblyuar, MoJABHKHbIA U HENOABUXKHBIN 6JIOK, Ha-
KJIOHHas MJIOCKOCTb;

—XapaKTepU30BaTh NPUHIUIIBI AeHCTBUS U3yYeHHBIX NPUOOPOBU
TeXHU4YeCKUX YCTPOMCTB C ONOPOH Ha UX ONMcaHUA (B TOM 4MC-
Jle: MOJUIHNIHHUKH, YCTPOUCTBO BOJONPOBOJA, TMAPABIMYECKUMN
nnpecc, MaHOMeTp, BbICOTOMED, NIOPILIHEeBOMH HAcoC, apeoMeTp), UC-
[10J1b3y5l 3HaHUA 0 CBOMCTBax GU3NYECKUX ABJEHUN U HE0O6X041-
Mble pr3MYecKHe 3aKOHbI U 3aKOHOMEPHOCTH;

—IpUBOJUTL NpPUMepbl / HAX0AUTb MHPOpPMALMIO O INpHUMepax
NPaKTUYEeCKOTr0 MCI0JIb30BaHUsA PU3NYECKHUX 3HAHUH B IIOBCe/]-
HEBHOH KHU3HU JJs1 obecreyeHHs 06e30MaCHOCTH IMpHU 06palleHUuU
c npubopaMU U TEXHUYECKHMHU YCTPOUCTBAMHU, COXpaHEHUH 3/10-
POBbA U COBJII0/IEeHHS HOPM 3K0JIOTMYeCKOI'o IOBeJleHUS B OKpY-
Kawlulel cpefe;

—OCYyLIeCTBJIATb OT6OP MCTOUHMKOB MHbOpMaLMU B ceTd UHTepHeET
B COOTBETCTBHUM C 3aJlaHHbIM IIOMCKOBBIM 3alpocOM, Ha OCHOBe
MMEIIUXCS 3HaHUHM U Ny TéM CpaBHEHUS Pa3/IMYHbIX HCTOYHH- KOB
BbIJIe/IATh MHGOpPMALMIO, KOTOpas fBJIsieTCs INPOTUBOpPeYU- BOU
WJIY MOXET ObITh HEZJOCTOBEPHOH;

—MCII0JIb30BaTh NIPU BbINOJHEHUH Y4eOHbIX 3aJlaHUH Hay4YHO-IIO-
NyJSIPHYIO JIUTepaTypy GU3NUECKOro coepKaHHsl, CIpaBOYHbIEe
MaTepHaJsbl, pecypcel ceTH UHTepHeT; BJaZeTh NpUEMaMU KOH-
CHEeKTHPOBaHUSI TEKCTa, Npeobpa3oBaHus UHPOpMALUU K3 OJHOHN
3HAKOBOM CUCTEMBI B APYTYIO;

—C03/1aBaTh COOGCTBEHHbIE KpaTKUe MHCbMEHHbIE U YCTHBIE CO06LIe-
HUSI Ha OCHOBe 2—3 UCTOYHHUKOB MHPopManuu GU3UYECKOro COo-
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JeprKaHus, B TOM YU CJe Ny6JUYHO JeJlaTh KpaTKUe CO06IeHHUs O
pe3yJbTaTax NPOEeKTOB UJIM YyYeOGHbIX UCCAeJOBAaHUM; IPU 3TOM
rpaMOTHO WCHOJIb30BaTh W3y4YEeHHbIA MOHSATHHHBIA anmnapar Kyp-
ca pU3UKH, COPOBOXKAATh BLICTYIJIEHHE NTpe3eHTal|uel;

—IpPU BbINIOJIHEHUM YYEOHBIX MPOEKTOB M HCCIAeN0BaHUN pacmpe/ie-
JIATh 00513aHHOCTH B I'PYIINe B COOTBETCTBUMU C MOCTAaBJEHHbIMU
3aJlayaMy, CJIeAUTh 3a BbINOJIHEHUEM IIJIaHA JAeMCTBUH, aileKBaT-
HO OLIeHUBATb COOCTBEHHBIN BKJIAJ, B A€ATEJbHOCTb I'PYIIIbI; BbI-
CTpaMBaTh KOMMyHUKaTUBHOE B3aUMO/IeICTBUE, YYUThIBAsA MHe-
HUEe OKPY>Kalo LI UX.

8 knacc

[IpeagMeTHbIE pe3yibTaTbl Ha 6a30BOM YPOBHE JOJKHbI OTPaXKaTh
cpOpMHUPOBAHHOCTD Y 0OYYAIOIIUXCA YMEHUM:

—MWCNO0JIb30BaTh NOHATUA: Macca U pa3Mepbl MOJIEKYJ], TEIJOBOe
ABH>KEHHE aTOMOB U MOJIEKYJ, arperaTHble COCTOSHHUSA BellleCTBa,
KpHUCTaJJMYecKkue U aMopdHble TeJla, HAChIIeHHbIH U HeHaChl-
LIeHHbIX Nap, BJAAXXHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPeHHAA
3Heprus, TEIJIOBOU JABUraTeJlb; 3JIeMeHTapHbIN 3J1eKTPUYeCKUN
3aps/, 3JIeKTpU4YecKoe IoJie, IPOBOAHUKHA U AU3JIEKTPUKH, MO-
CTOSIHHBIW 3JIEKTPUYECKUH TOK, MAarHUTHOE T0JI€;

—pasvyaThb fABJeHUud (TelJoBOe pacliupeHHe/cKaTUe, TelJolle-
pefiada, TelJIoBOe paBHOBeCHe, CMadWBaHHe, KallUJIIPHbIE AB-
JIeHUs], UCTIapeHHe, KOHJleHcallusd, IJIaBJeHue, KpUCTAIn3alnus
(oTBepaeBaHMe), KUIeHHUe, TelJjonepejaya (TenJ0NpPOBOJHOCTD,
KOHBEeKI U, U3Jy4yeHHe); 3JIeKTpUu3alusa TeJs, B3aUMojelcTBHe
3apA/0B, AeHCTBUA 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKa-
HUe, B3aUMOJIeiCTBHMe MarHUTOB, IeICTBMe MAarHUTHOrO NOJITHA
NIPOBOJHHUK C TOKOM, 3JIeKTPOMarHWTHas HHAYKLHA) IO OIMU-
CaHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMNBITOB, J€MOH-
CTpUPYIOUIHUX JaHHOe GU3NYeCKoe SIBJIEHUE;

—pacno3HaBaTb NpPOSIBJIEHUE H3YYEHHBIX QU3UYECKUX SBJIEHUHU
B OKpy»KalollleM MUpe, B TOM 4uciie Gusuieckue siBJeHUs B IPU-
po/ie: MOBEPXHOCTHOE HaTs)KEeHHe M KalWJJISApHble ABJEHUA B
NpHUpoJie, KPUCTAJJIBI B IpUpoJe, usaydeHre CosHLa, 3aMep3a-
HYe BOJ0EMOB, MOPCKHe GpH3bl, 06pa3oBaHUE POCHl, TYMaHa,
HHesl, CHETa; 3JIeKTpHUYeCcKHe sIBJIEHUs B aTMocdepe, ajleKTpuue-
CTBO »XUBbIX OPraHU3MOB; MarHUTHOe noJie 3eMJy, Apel noJro-
COB, POJIb MarHUTHOTO NMOJIA [JI51 >KU3HU Ha 3eMJle, IOJIAPHOE CHU-
siHUe; IPU 3TOM IIepeBOJUTh MPAKTHUYECKYIO 3a/la4y B y4eOHYIO,
BbIEJISATh CyllleCTBEHHbIE CBOWCTBA/IPU3HAKU PHU3UYECKUX SIB-
JIEHUH;
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—OIUChIBaTh U3y4YeHHbIe CBOWCTBA TeJ U GU3UYECKUE SIBJIEHUS, UC-
noJib3ysa ¢uU3u4YecKUue BeJIMYMHBbI (TeMIlepaTypa, BHYTpPEeHHSs
3Heprus, KOJIMUYECTBO TEIJIOTHI, yAeJibHasl TEMJIOEMKOCTh Belle-
CTBa, yJleJibHasl TeNJIOTa IJIaBJIEHUs], yAeJbHasA TelJoTa Napooo6-
pa3oBaHus, y/JesbHasA TelJoTa CrOpaHUs TONJWBA, K0O3bdunu-
€HT I10JIE3HOI0 JeHWCTBUS TENJIOBOM MalllMHbI, OTHOCHUTEJbHas
BJIQXKHOCTb BO3/lyXa, 3JIEKTPUYECKUH 3aps/], ChJia TOKa, 3JIEK-
TpUYecKoe HalpsnKeHUe, COMPOTHBJEHUE MPOBOJAHUKA, yAeJIbHOe
CONPOTUBJIEHHE BELIECTBA, pab0Ta U MOUHOCThb 3JIEKTPUUECKOTO
TOKa); MpPU OMNHCAHUM NPaBUJBbHO TPaKTOBaTb QU3NUYECKUH
CMBICJI UCTIOJIb3yEMbIX BEJIMYUH, 0003HAUYE€HUS U e TUHULIbI PU3U-
YeCKUX BEJIMYUH, HAXOJAUTh GOpMyJibl, CBS3bIBAKOIIHUE JAHHYIO
$puU3HUYeCcKy0 BEJIMYUHY C JIPYTUMU BEeJUYHMHAMH, CTPOUTh I'padu-
KU U3YYEeHHBIX 3aBUCUMOCTEN GU3MUECKUX BEJHUUNH;

—XapaKTepHu30BaTh CBOWCTBA TeJ, pU3UIYECKHe SBJEHHUS U NIPO-
1eCChI, UCIT0JIb3YsI OCHOBHBIE MOJIOXKEHHU ST MOJIEKYJIAPHO-KUHETH-
YeCKOUW TEOPHH CTPOEHHS BellleCTBa, MPUHIIUI CYNEPIO3UIUU T10-
Jet (Ha Ka4YeCTBEHHOM YpPOBHe), 3aKOH COXpaHEeHUs 3apsja, 3a-
koH OmMa g y4dacTka uend, 3akoH /Jhxoynas—JleHna, 3akoH
COXpaHEeHHUSsI IHEPTUM; NPH 3TOM JIaBaTh CJOBECHYIO GpOPMYyJHUpOB-
Ky 3aKOHA U 3alMChIBATh €TI0 MaTeMaTHYeCKO€e BhIPaXKEHHUE;

—O00'BACHATh GU3UYECKHE MPOIEeCChl U CBOWCTBA TeJIl, B TOM YHCJIe
U B KOHTEKCTE CUTYyalul NMPaKTUKO-OPHEHTUPOBAHHOI'O XapaKTe-
pa: BBISIBJIAATh NPUYHUHHO-CJIEJCTBEHHbIE CBSI3U, CTPOUTD 006'bsIC-
HeHHe U3 1—2 JIOTUYECKHX IaroB € ONOpoX Ha 1—2 M3y4yeHHBbIX
CcBOMICTBa GU3UYECKHUX SIBJIEHUH, PU3NIeCKHUX 3aKOHOB HJIU 3aK0-
HOMEPHOCTEH;

—peuiaTh pacyéTHbIE 33Ja49U B 2—3 AeHCTBUS, UCIOJIb3ys 3aKOHBI
u GopmyJibl, CBA3bIBaONEe GU3NYECKHEe BEJIMYUHbI: HA OCHOBE
aHaJIM3a YCJ0BUs 33a/ia4Hd 3alKChbIBAaTh KPAaTKOe yCJIOBHUE, BhISB-
JIITh HeJJOCTATOK JIaHHBIX JJIS1 pENIeHUs 3aJa4U, BbIOUPATh 3aKO-
HbI U GOPMYJIbl, HEOGXOIUMbIe /1Jisl €€ pelleHUs], TPOBOJUTb pac-
4EThbI U CPABHUBATH NOJIYYEHHOE 3HaYeHHe PU3NIECKON BEJIUIU-
HbI C U3BECTHBIMU JIaHHBIMH;

—Ppacrno3HaBaTh NPOGJEMbI, KOTOPbIE MOXKHO PEIIUTD NPH MOMOIIU
pu3nYecKux MeTO0B; UCIOJb3ysl ONMHUCAHUE UCCJIeJOBAHUS, BbI-
JleJISITh MpOBepsieMoe TMpeAIoJIoKeHHe, OLleHUBATh MPaBUJIbHOCTh
Mopsi/iKa MPOBeJIeHUs UCCJIeIOBAHUS, eJIaTh BbIBO/bI;

—TIPOBOJUTH ONBITHI MO HAGJIOAEHUID PU3UYECKUX SBJEHUN UJIU
pu3nyeckux CBOUCTB TeJi (KanuJJsipHbIe SIBJIEHWS], 3aBUCUMOCTb
J[aBJIeHHUs BO3/[yXa OT ero o6'béMa, TeMInepaTypbl; CKOPOCTU HPO-
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lecca OCThIBaHUSI/HarpeBaHUs MPH MU3JYYEHUU OT I[BeTa U3JIY-
Yyarwolei /morJonjarlilei NoBEpPXHOCTHU; CKOPOCTb UCIIapeHHs BO-
Abl OT TeMmepaTypbl >KUJAKOCTU U IJIOLIAAU €€ MOBEPXHOCTH;
3JIeKTpU3al s TeJl U B3aUMOAeUCTBUE JIEKTPUUYECKHUX 3aPsi/I0B;
B3aMMO/IENCTBHUE MOCTOSIHHBIX MarHUTOB, BU3ya/iM3allus Mar-
HUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB; JAeHWCTBUS MarHUTHOTO
1oJii Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOM-
CTBa 3JIEKTPOJIBUraTeJ/isi MOCTOSIHHOTO ToKa): GopMyJIMpOBaTh
poBepsieMble MPEATOJIOKEHUS, COOUPATh YCTAHOBKY M3 IMpeAJso-
»KEHHOTO 060py/IOBaHUs; ONUCHIBATh X0/ ONbITa U GOPMYJIUPO-
BaTh BBIBOJbI;

—BBINOJIHATL NpPsIMble U3MepPeHUs TeMIlepaTypbl, OTHOCHUTEJbHOMU
BJIAXKHOCTH BO3/1yXa, CUJIbI TOKA, HAMPSI?)KEHUS C UCIIOJIb30BaHU-
€M aHaJIOTOBbIX MPUOOPOB U JAATYUKOB PU3UYECKHUX BEJIMUUH;
CpaBHUBATh pe3yJbTaThl U3MEPEHUN C YYETOM 3aJaHHOUM abco-
JIIOTHOM NMOTPELIHOCTH;

—IpPOBOJUTL MCCJIEeJOBaHHE 3aBHCUMOCTH OJHOW (pU3HUYeCcKOU Be-
JIMYUHBI OT APYrOM C HCIOJb30BaHHEM IPSAMbIX U3MepeHUH (3a-
BUCHMOCTb CONMPOTHUBJIEHUS MPOBOJHUKA OT €ro JJUHBI, MJIOMIAAU
NONIePeYHOr0 CeYeHUs M YJAEeJbHOrO CONPOTUBJIEHUA BellecTBa
NIPOBOJHMKA; CUJbl TOKa, UAYIIEro dyepe3 NMPOBOJHUK, OT Hamps-
>)KeHUs] Ha NMPOBOJHUKE; HCCJeJJOBaHUE MOCAeJ0BaTeJbHOr0 U Ma-
pasyieJIbHOTO COeIMHEHUH IMPOBOJAHHUKOR): IJIAHUPOBATb UCCJIEMNO-
BaHHe, COOMPATh YCTAaHOBKY M BBINOJHATb H3MEpPEHUs], Caeays
NpeJJIO’KeHHOMY IJIaHy, GUKCUPOBATh pPe3y/bTaThbl MOJY4YeHHOH
3aBHCHUMOCTHU B BH/JIe TaOJIUI] U IPpadHUKOB, JejaTh BbIBOJBI MO pe-
3yJibTaTaM MCCJeJOBaHUS;

—IPOBOJUTH KOCBEHHbIE U3MepPeHUsT PU3NIECKUX BeJTUYHUH (y/elb-
Hasl TEeNJIOEMKOCTb BeIIeCTBA, CONNPOTHUBJIEHUE NIPOBOJHHKA, pa-
60Ta U MOIJHOCTb 3JIEKTPUUYECKOTO TOKA): JIAHUPOBATh U3Mepe-
HUS, COGUPATh SKCIIePUMEHTAJbHYIO YCTAHOBKY, CJIEAYS MPeJJI0-
>KEHHOW UHCTPYKLHH, U BBIYUCASATH 3Ha4eHHe BEeJIUUYUHBI;

—co06JI0/1aTh MpaBWJa TEXHUKH 0e30MacHOCTH Npu paboTe c Jiabo-
PaTOpPHBIM 060PY/IOBAHUEM;

—XapaKTepU30BaTh NPUHIUIBI e CTBUS U3yYeHHBIX NPUOOPOBU
TeXHUYECKUX YCTPOUCTB C OMOPOH HA UX OoNMHcaHUs (B TOM 4YHC-
Jie: CUCTeMa OTOILJIEHUs JJOMOB, TUTPOMETP, NapoBasg TypOUHA,
aMIlepMeTp, BOAbTMETP, C4ETYUK 3JIEKTPUUECKON IHEPTUH, 3/1€K-
TPOOCBETHUTEJIbHbIE NMPUOGOPHI, HArpeBaTeJJbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTpUYECKUE NPEAOXPAHUTEIN; SJIEKTPOMATHUT,
3JIEKTPOJBUTATEJIb TOCTOSTHHOTO TOKA), UCIOJb3ys 3HAHUS O
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cBoMcTBax QU3UYECKUX SIBJIEHUM U HeoOXoJuMble pU3MUecKue
3aKOHOMEPHOCTH;

—pacno3HaBaThb MPOCThble TEXHUYECKHE YCTPOUCTBA U HU3MEPUTEJIb-
Hble MPUGOPHI [0 CXeMaM U CXeMaTUYHbIM PUCYHKaM (3KU/IKOCT-
HbIM TepMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, JBUrATENb
BHYTPEHHETr0 CrOpaHUs, 3JIEKTPOCKOII, pe0CTaT); COCTABJISATh CXe-
MbI 3JIEKTPUYECKUX Liellel C MocjieZoBaTeJIbHbIM U NapaJjesb-
HBIM COeJJMHEHUEM 3JIEMEHTOB, pa3/inyas yCJOBHbIe 0603HaYEeHUS
3JIEMEHTOB 3JIEKTPUUYECKUX Llenel;

—NOpPUBOJUTH NPUMEPHI/HAX0AUTh UHPOPMAIUIO O MpUMepaxX MpakK-
TUYECKOT0 MCIOJb30BaHUs PU3UYECKUX 3HAHUU B MOBCEeIHEBHOU
KU3HU IJ1s1 06ecniedeHHs1 6€30MacCHOCTH MPU OOpallleHuu ¢ npubo-
paMHM U TeXHHUYECKHMHU YCTPOUCTBAMH, COXPAaHEHHUS 3J0POBbsSU
COOJIIOZIEHUST HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKpY»Kalollel
cpepne;

—OCYLIEeCTBJAATb MOUCK HWHPOpMaUU (U3UYECKOTO COJleprKaHUs
B ceTU MHTepHeET, HAa OCHOBE MMEKIMXCSI 3HAaHUH U NYyTEM CpaB-
HEeHUsI [ONOJIHUTEJbHBIX HCTOYHUKOB BbIJEJSATh HHOOPMAIMIO,
KOToOpasl SIBJSETCS MPOTHBOPEYUBONH HJIM MOXKET OBbIThb HeHOCTO-
BEPHOU;

—HCIO0Jb30BaTh MPU BBHINOJHEHUH Y4eOHbIX 33/laHUU HAYy4YHO-IIO-
MyJSPHYIO JTUTePATYypPy GU3UUECKOTr0 COJZlepKaHUs, CIIPABOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb NPUEMAMHU
KOHCIEKTUPOBAHUs TEKCTa, Mpeobpa3oBaHUsA WHPOpMaLUU U3
OJIHOUM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COGCTBEHHbIE MUCbMEHHbIE U KPAaTKHUeE YCTHbIE COO0bIIe-
HUA, 00060masd UHGOPMALUI0 U3 HECKOJIbKMX HCTOYHHUKOB GU3U-
YEeCKOro COJlep)KaHHs, B TOM 4YHCJe MyOGJUYHO MPEJCTaBIAATh pe-
3yJIbTAThI IPOEKTHOU UJIM HUCCIEI0BATENbCKOUN JIeATebHOCTH; IPH
3TOM rpaMOTHO MCII0JIb30BaTh U3YYeHHbIH MOHSITUHHBIN aM- naparT
Kypca GU3NKH, COPOBOXK/ATh BBICTYIIJIEHHUE IIPe3eHTa- [Hew;

—TIIpHY BBINOJHEHUH YIeOHBIX MTPOEKTOB U UCCIeA0BaHUN pusnye-
CKHX MPOLIECCOB pacnpefesisiTb 003aHHOCTU B TpyIIe B COOTBET-
CTBUU C MMOCTABJIEHHbIMH 33/1a4aMH, CJI€IUTh 33 BbINOJHEHHUEM
MJaHa JeHWCTBUH U KOPPEKTHUPOBATh €ro, a/leKBaTHO OL[EHUBATh
COOCTBEHHBIH BKJIQJ, B JIeSITeJIbHOCTb TPYINIbI; BHICTPAUBATh KOM-
MYHHKAaTHUBHOE B3aWMO/IEUCTBUE, TPOSIBJIsisi TOTOBHOCTb pa3pe-
IaTh KOHQJIUKTHI.
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9 knacc

[IpegMeTHbIe pe3yibTaTbl Ha 6a30BOM YPOBHE JOJKHbI OTpaXKaTh
cpOpMHUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUM:

—MHCI0Jb30BaTh NOHATHUSA: CUCTeMa OTCY€Ta, MaTepUaibHasl TOUKa,
TpaeKTOpPHSs], OTHOCUTEJbHOCTb MEXaHUYeCKOT0 JBUXKEHUs, Jie-
dopmanusa (ynpyrasi, njaactudeckasi), TpeHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpPeHHe, HEBECOMOCTb U INeperpy3kKu; LeHTpP TsxKe-
CTU; aBCOJIIOTHO TBEPJIO€E TeJIO, LIeHTP TSAXKECTHU TBEPAOro TeJa,
paBHOBecCHE; MeXaHUYeCKHe KoeGaHUs U BOJIHBI, 3BYK, UH)pas-
BYK U YJIbTPa3BYK; 3JIeKTPOMarHUTHbIe BOJIHBI, lIKaJla 3J1eKTpPO-
MarHUMTHBIX BOJIH, CBET, 6JIM30PYKOCTb U AaJIbHO30PKOCTb, CIIEK-
TPBI UCIIYCKAHUS U NIOTJIoeHUs; aibda-, 6eTa- U raMMa-U3Jayde-
HU, U30TOIbI, s1/lepHasi dHepPTreTUKa;

—pasanyaTh siBJeHUsA (paBHOMepHOe M HepaBHOMEpHOe MpPsIMOJIU-
HelHOe JBUXKeHHEe, pABHOYCKOPEHHOe NpPSAMOJUHENHOEe JBUXe-
HHUe, CBOGO/IHOE TaJIeHHe TeJl, pABHOMEPHOE JIBIXKEHHE 10 OKPYXK-
HOCTH, B3aUMOJENCTBUE TeJl, peaKTUBHOE [BH)KeHUe, KoJieba-
TeJIbHOE JIBMXKEHUeE (3aTyxallliue U BbIHYKJAeHHble KoJie6GaHUs ),
pe30HaHC, BOJIHOBOE /IBM)KEHHE, OTPaXKeHH e 3ByKa, PSMOJINHEN-
HOe pacnpoCcTpaHeHHe, OTpaKeHHWe U MpeJIOMJIeHUe CBeTa, NOoJI-
HOe BHYTpeHHee OTpa)KeHHe CBeTa, pa3J/ioXkeHue 6eJsloro cBeTa
B CIIEKTp U CJIOXKEHHe CINeKTpPaJIbHbIX LIBETOB, JUCIIepCUs CBeTa,
eCTeCTBeHHasd pPaJMOaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYaTOro
CIleKTpa M3JIy4eHHUs) [0 ONMCAHHIO UX XapaKTePHBIX CBONUCTB U
Ha OCHOBE OIBbITOB, IeMOHCTPUPYIOLIHX JaHHOe PpH3HUYecKoe fB-
JIeHHUe;

—pacno3HaBaTb IpPOsIBJIEHUE H3YYeHHBbIX QU3HUYECKUX SABJIEeHUH
B OKpYy>KalollleM MUpe (B ToM yucJe pusruieckue siBJeHUsA B IIPU-
poJie: NIPUJINUBEI U OTJIMBHI, ABHKeHHe IJIaHeT COJITHEYHOU CHUCTe-
Mbl, peaKTUBHOE J[BH>X€HHEe >XUBBbIX OPraHU3MOB, BOCIpUATHE
3BYKOB >KHWBOTHBIMH, 3eMJIeTpsICEHU e, CEeiCMHUYeCKHe BOJIHEI, IIy-
HaMH, 9X0, I|BeTa TeJ, ONTHUYEeCKHE SIBJIEHUA B NIPUpPOJe, GH0JIO-
ruyeckoe JeWcTBUE BUJAUMOro, yJbTpadpHOJIETOBOIO U PEHT-
reHOBCKOT'O0 U3JIydeHHUH; eCTeCTBEHHbIH paJMOaKTUBHBIN ¢OH,
KOCMHYECKHE JIy4H, PpaJUOaKTUBHOE U3JIydeHHe NPUPOJAHBIX MH-
HepaJsoB; AelCTBHe paJHOaKTUBHBIX U3Jy4eHUH Ha OpraHu3M dye-
JIOBEKA), IPU 3TOM NepeBOAUTb NPAKTHYECKYIO 3a/la4y B y4e6-
HYI0, BBIJEJIATh CyllleCTBEHHble CBOWCTBa/NMpU3HAKU ¢u3lnye-
CKUX ABJIEHUH;

—OINHCBhIBATh U3y4YeHHble CBOMCTBA TeJ U GU3UYeCKHUe sIBJIEHUs, UC-
noJsib3ysl Gpus3MUecKue BeJIMYHHBbI (CpeAHssA U MCHOBEHHAsl CKO-
pOCTBb TeJia IPU HepaBHOMEPHOM /[IBUKEHUH, yCKOPEeHMe, TepeMe-
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L[eHWe, MYTh, YIJIOBasgd CKOPOCTb, CUJIA TPEHUSs], CUJIA YIIPYTOCTH,
CcUJIa TSDKECTH, YCKOpeHUe CBOGOJIHOTO MajieHus, BEC TeJia, UM-
MyJIbC TeJia, UMIYJIbC CHUJIbl, MEXaHUYecKasi paboTa U MOIIHOCTb,
NMOTEHI[MAJbHASA dHEePrus TeJia, MOAHATOr0 HAaJ, MOBEPXHOCThIO
3eMJIY, TTOTeHI[MaJbHasl 3HEPTUs CXKAaTOU NPY>KUHBI, KHHETHUYe-
CKas dHeprus, MoJIHasA MexXaHHu4ecKasi SHeprus, IeEPUO/ U 4acToTa
KoJieGaHU M, AJIMHA BOJIHbI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKO-
pOCTh CBeTa, IOKa3aTeJ b IIPeJIOMJIeHUS CPpebl); TPU ONUCAHUU
MPaBUJIbHO TPAaKTOBAaTh QU3UUECKUN CMbICJ UCIOJb3YEMBIX BeEJIH-
YHH, 0603HAYEeHUs U eJUHUIbI QU3UUYECKUX BEJUYHH, HAXOAUTh
dopmyibl, CBsI3bIBaKOIIME JAHHYIO0 GU3UYECKYIO BEJIUYUHY C APY-
FMMU BeJIMUUHAMHU, CTPOUTH rpaPpUKH U3y4eHHBIX 3aBUCUMOCTEN
du3nYeCcKUX BEJIMYUH;

—XapaKTepu30BaTh CBOMCTBA TeJl, PU3uiecKre IBJIeHUs U polec-
Chl, UCITOJIb3Ysl 3aKOH COXpPaHEeHUs 3HEPTUHU, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLUII CYNIEePIIO3UIIUU CUJI, TPUHIUI OTHOCUTEJIb-
HocTtHu lasnnnesi, 3akoHbl HbI0OTOHA, 3aKOH COXpaHEHUS UMNYJib-
Ca, 3aKOHBI OTPaAXKeHHUS U NMPeJIOMJIEHUS CBETA, 3aKOHBI COXpaHe-
HUsI 3apsiIOBOTO U MaCCOBOTO 4YHCeJ MPHU SAJEPHBIX peaklusx;
NP 3TOM [J1aBaTh CJA0BECHYIO GOPMYJIMPOBKY 3aKOHA U 3aMKUChI-
BaTh €ro MaTeMaTH4YeCKoe BbIpaKeHHE;

—O00'BACHATh GU3UYECKHE MPOIEeCChl U CBOWCTBA TeJIl, B TOM YHCJIe
U B KOHTEKCTE CUTyal Ul MPaKTHKO-OPUEHTUPOBAHHOI'O XapaKTe-
pa: BBISIBJIAATh NIPUYHUHHO-CJIEJCTBEHHbIE CBSI3U, CTPOUTD 006'bsIC-
HeHHe U3 2—3 JIOTUYECKHX IaroB C ONOPOU Ha 2—3 U3y4YEeHHBbIX
CBOMCTBa GU3UYECKUX SIBJIEHUH, PU3HNIeCKHUX 3aKOHOB HJIU 3aK0-
HOMEPHOCTEH;

—pewmiaTh pacuyéTHbIe 3aJa4u (OonUpamwInuecs Ha CUCTEMY U3 2—
3 ypaBHEeHH), UCNOJIb3ys 3aKOHBI U GOPMYJIbI, CBA3bIBAIOIIHE
pu3uyeckre BeJIMYUHBI: HA OCHOBE aHAJIW3a YCJOBUS 337244 3a-
MUChIBAaTh KPAaTKOE yCJI0BUE, BHISIBJAATH HeJOCTAIOL[HEe HUJIU U30bI-
TOYHbIE JIaHHbIE, BELIGUPATh 3aKOHBI U GOPMYJIbl, HEOOX0IUMbIe
JUISI pellleHus], IPOBOIUTDb PACYETHI U OL[eHUBATh PEeaJMCTUYHOCTh
MOJIyYeHHOTO 3HaYeHUs GU3NIECKON BEJTUIHUHBI;

—Ppacrno3HaBaTh NPOGJIEMbI, KOTOPbIE MOXKHO PEIIUTD NPHU MOMOIIU
pu3nYecKkux MeTO/I0B; UCIOJb3Ys ONUCAHNUE UCCJIeIOBAHUS, BbI-
JleJIITh MpOBepsieMoe MpPeAIoJIOKEHHE, OLIEHUBATh NPAaBUJIbHOCTD
MopsiJika NPOBeJeH!s1 UCCJIe[J0BaHusl, JeslaTb BbIBOJbI, UHTEPIIpe-
TUPOBATH Pe3yJIbTAaThl HAOJIIOAEHUU U ONIBITOB;

—TIPOBOJUTH ONBITHI MO HAGJIOAEHUID PU3UYECKUX SBJEHUN UJIU
pusuyeckux CBOUCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbioToHa,
3aKOHa COXpaHEeHUs IHEePTUU; 3aBUCUMOCThb Nepruo/ia KoyebaHUu
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MPY>KUHHOTO MasiTHUKA OT MacChl I'py3a U KECTKOCTH MPYKUHbIU
HE3aBUCHMOCTh OT aMIUIUTYyJbl MaJblX KOJIEOAHUN; MPSAMOJIU-
HeWHOe paclnpocTpaHeHUe CBeTa, pa3Jio’keHWe OeJioro CBeTaB
CIEeKTp; M3y4YeHHe CBOUCTB H306pakeHUs B IJIOCKOM 3epKalie U
CBONCTB H300pa)keHUsI NpeaMeTa B cobuparolled JIMH3e; Ha-
OJII0IeHUE CIJIOLIHBIX U JIMHEWYaTbIX CHEKTPOB HU3JIy4eHHs): ca-
MOCTOSITeJIbHO CO6MPAaTh YCTAHOBKY U3 U30BITOYHOIr0 Habopa 060-
PYZAOBaHMs; ONMUCHIBATb XOJ OMbITA U €ro pe3yJbTaThbl, GOPMYJIH-
pOBaThb BbIBO/IbI;

—IMpOBOAUTL IMPHU HEOGXOJUMOCTU CEPUI0 MPSAMBIX H3MEpeHUH,
omnpeesisasa cpeHee 3HaYeHUe U3MepsieMou BeJnuuHbl (PpoKycHOe
paccTosiHUe coOuparollel JIMH3bI); 060CHOBBIBATh BhIOOP criocoba
H3MepeHHs/U3MEPUTENBLHOr0 TPUGOPa;

—IpPOBOJUTL HCCJEIOBaHUE 3aBUCUMOCTEH (U3IUYECKUX BEJUYUHC
HCNOJIb30BaHUEM NPAMBIX H3MEPEHUH (3aBUCUMOCTh MNYTH OT
BpeMeHHU NpPHU PaBHOYCKOPEHHOM /JBMKeHUH 6e3 HayaJbHOW CKO-
pOCTH; meproJia KojieGaHUH MaTeMaTU4YeCKOro MasiTHUKA OT JAJIH-
Hbl HUTH; 3aBUCUMOCTH YIJla OTPAKEHUs] CBETAa OT yrJia MaJeHUs
U yrJja NnpejoMJeHHs OT yrja MHaJieHus): MJIaHUPOBaTb MCCIEN0-
BaHHe, CaMOCTOSTEJbHO COOMPATh yCTAaHOBKY, PUKCHPOBATH pe-
3yJIbTAThI IOJYYeHHON 3aBUCUMOCTH GU3NYECKUX BEJIMYMH B BU- [I€
Tabyaun U rpapuKoB, JesaTh BbIBOJbI MO pe3yJibTaTaM HCCIe0-
BaHUS;

—IPOBOJAUTHb KOCBEHHbIE U3MepeHUsI GU3NIECKUX BEeJIUYUH (cpen-
Hsisl CKOPOCTb M YCKOpPEHHEe TeJsia MPHU PaBHOYCKOPEHHOM /JBU-
»KEHUH, YCKOpPEeHHe CBOGOJHOTrO NaJleHHUs, ) KECTKOCTb MPY>KUHBI,
K03pOdUIIMEHT TpeHHUs CKOJIbXKEHWs, MexaHudeckass paboTau
MOIIHOCTb, YaCTOTA M Nepuo/ KoJiebaHUW MaTeMaTUIeCKOTOH
MPYKUHHOTO MAasiTHUKOB, ONTHYECKasl CHUJla COOUpAKIed JUH-
3bl, PA/IUOAKTUBHBIN POH): MJIAHUPOBATh U3MEPEHUS; COOUPATH
3KCIEPUMEHTAJIbBHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHUS, Clie-
Ays NpeJJI0’)KEHHOU UHCTPYKLUH; BbIYUCISATh 3HAYEeHUE BEJINUU-
Hbl U aHAJIN3UPOBATh NOJyYeHHbIe pPe3yJbTaThl C YYETOM 3a/1aH-
HOU MOTPelIHOCTU U3MEPEHUH;

—co06JII0/1aTh MpaBWJa TEXHUKU 6e30MacHOCTH Npu paboTte c j1abo-
PaTOPHBIM 060PY/IOBAHUEM;

—Ppa3JyiM4aTh OCHOBHbIE MPU3HAKU U3YYEHHBIX PU3UUECKUX MOJe-
Jiel: MaTepuaJbHas TOYKa, aGCOJIIOTHO TBEP/I0€ TeJIO, TOUEeYHbIHI
HCTOYHUK CBETA, JIy4, TOHKasl JINH3a, [IJIaHeTapHasi Mo/JleJib aTo-
Ma, HyKJIOHHasl MO/ieJIb aTOMHOTO s1Ipa;

—XapaKTepU30BaTh MPUHIUIBI JeCTBUSI U3yYeHHBIX NPUOOPOBU
TeXHUYECKHUX YCTPOUCTB C OMOPOH HA UX OMUCAHUA (B TOM YUC-
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Jie: CHUIOMETP, AATYHUKU MOJIOXKEHU A, PACCTOSIHUS U YCKOPEHUs],
pakeTa, 3X0JIOT, OYKH, Mepuckomn, ¢oToanmnapart, ONTUYECKUe
CBETOBO/IbI, CIEKTPOCKOI, JA03UMETp, Kamepa BusbcoHa), uc-
M0JIb3ys 3HAHUSA 0 CBOMCTBAX PU3UUECKUX IBJEHUN U HEOOXOIU-
Mble pU3NYECKHEe 3aKOHOMEPHOCTY;

—MUCIO0JIb30BaTh CXEMbI U CXeMaTHU4YHbIe PUCYHKH U3YYE€HHBIX TeX-
HUYECKUX YCTPOUCTB, U3MEPUTEJbHbBIX IPUOOPOB U TEXHOJIOTHU-
YeCKUX MPOIECCOB MPU pellleHUU y4YeOHO-NMPaKTUYeCKUX 33/1aY;
ONTUYECKUE CXEMbI JIJIsl MOCTPOEHUS U300paKeHUH B IMJIOCKOM
3epKaJie U cobuparoliel JuH3e;

—IMOpPUBOJUTH NPUMEPhI/HAXOAUTh UHPOPMAIUI0 O MpUMepaxX Mpak-
TUYECKOT0 MCIOJb30BaHUS (PU3UUYECKUX 3HAHUU B MOBCEJHEBHOU
KU3HU [IJ1s1 o6ecniedeHHs1 6€30MacCHOCTH MPU oOpallleHuHu ¢ nNpubo-
paMHM U TeXHHUYECKUMHU YCTPOUCTBAMH, COXpPAaHEHHUS 3J0pOBbsSU
COOJIIOZIeHUsI HOPM 3KOJIOTUYECKOTO IOBEJIEHHUS B OKpYXKawlieh
cpene;

—OCYUIeCTBJSATh MOUCK MHPopMauuu GU3UIECKOTO COJAep KaHUs
B ceTu UHTepHET, CaMOCTOATEJbHO POPMYyJTUPY ST TOUCKOBBIN 3a-
MPOC, HAaXOUTh NMYTU OMNpejieseHUsI JJOCTOBEPHOCTH IOJIYYeHHOU
UHPOpMaL Ha OCHOBE MMEKIUXCS 3HAHUU U JOMOJTHUTEJIb-
HBbIX UICTOYHHKOB;

—HCIO0Jb30BaTh MPU BBHINOJHEHUH Y4eOHbIX 33/laHUU HAYy4YHO-IIO-
MyJASPHYIO JUTePATYypy GU3HUUECKOTO COJlep>KaHUs, CIIPAaBOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb NPUEMAMHU
KOHCIIEKTUPOBAaHUSI TeKCTa, Mpeobpa3oBaHusA UHOOPMAIUU U3
OJIHOM 3HAaKOBOM CUCTEMBI B JIPYTYIO;

—co03/1aBaTb COOGCTBEHHbIE NMHCbMEHHbIE W YCTHbIE COOOIIEHHUs Ha
OCHOBe HH}OpPMAIUM W3 HECKOJbKUX HCTOYHHUKOB (PHU3UIECKOTrO
coJiep:KaHus, MyOJIUYHO MPEJCTABIAATD Pe3y/IbTaThl IPOEKTHOU UITH
HCC/Ie/I0BATENbCKON JlesITeJIbHOCTH; TPHA 3TOM TPaMOTHO WHC-
M0JIb30BaTh M3y4YEeHHbIA NOHATUHHBIA amnmapaTr U3y4yaeMoro pas-
Jena GU3UKM W CONPOBOXK/JAThH BBICTYIJIEHHE TIpe3eHTalueic
y4ETOM 0COGEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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TEMATUYECKOE MNMJIAHUPOBAHUE

7 knacc (68 u)

TeMaTHYeCKHI
6JIOK, TeMa

OcHOBHOe cojep:KaHue

OcHOBHBIE BU/bI JeATe/TbHOCTH YYalluxcs
(Ha ypoBHe y4eGHbIX AelCTBUIA)

Paszgen 1. dusuka u eé posib B NO3HAHMHU OKpY:Kawuiero mupa (6 4)

dusuka —
HayKa o nmpupoje
(29)

dusnka — HayKa o Ipupoje.
ABnenus npuponl. Pusnye-
CKHe ABJIEHHUdA: MeXaHHu4e-
CKHe, TEeIlJIOBbIe, 3JIeKTpUYe-
CKHe, MarHUTHbIe, CBETOBBIE,
3BYKOBBIE

BrlsiB/IeHUE pa3/IUIUN MeXAy GU3UYECKUMHU U XUMHUYEeCKUMU
npespaieHusaMu (MC — xumus).

Pacro3HaBaHUe U Kj1accudukaus GU3NIECKUX sIBJIEeHUH:
MeXaHUY€eCKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MarHUTHbBIX

1 CBETOBBIX.

Ha6sroneHue v onvcanve GU3NYeCKUX IBJIEHUH

dusuyeckue
BeJIMYUHBI (2 4)

dusnyeckre BeJTUIYHHBI.
H3mepeHne GU3NIECKUX
Besn4UH. Pusuyeckue
npu6opsl. [lorpemrHoCcTb
usMepeHu. MexxayHapoaHasa
cHCTeMa eJUHUI]

OnpejesieHue 1jeHbl JeJleHUs LIKaJlbl U3MepUTeJbHOr0 npubopa.
M3Mmepenue JIMHENMHBIX pasMepoB TeJ U NPOMEXYTKOB BpeMEHHU
C y4€TOM NOTPELIHOCTEHN.

W3mepeHre 06bEMa KUAKOCTH U TBEPJAOTO TeJia.

Wsmepenue TemnepaTypbl IPU NOMOLIY KUJKOCTHOTO TepMO-
MeTpa U JaT4yMKa TeMIlepaTyphl.

BeinosiHeHHe TBOPYECKUX 3alaHHUH 10 MOUCKY Croco60B U3Mepe-
HUS HEKOTOPBIX GU3NYECKUX XapaKTEPUCTHK, HallpuMep
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, MIPOBOJIOKA), YAATEHHBIX
06'bEKTOB, 60JIBIINX PACCTOSHUHN, MaJIbIX IPOMEXKYTKOB
BpeMeHHU. O6CYX/AeHHe NpejiaraeMbIxX ClI0CO60B
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EcTecTBeHHO-
Hay4HbII METOJ,
Nno3HaHuA (2 4)

Kak ¢usuka u gpyrue
eCTeCTBeHHbIe HayKH U3y4a-
10T npupoay. EctecTBeH-
HO-Hay4YHbIA MeTO/] T03Ha-
HHUSI: HaOJIIOJEeHUE, IOCTAHOB-
Ka Hay4yHOro BOIIpoca,
BbIJ|BH)KEHHE THIIOTE3,
3KCIEPUMEHT 10 NpOBeEpKe
TUIOTE3, 00'bSICHEHUE HAOJTIO-
naeMoro siBjeHusl. OnvcaHue
$u3nUecKux ABJeHUN C IOMO-
IIbI0 MOJiesier

BbIABI>XKEHUE TUIIOTE3, 00'bsICHSAIOLUX MPOCThIE SIBJIEHUS,
HanpuMep:

— MOYEeMy OCTAHABJIMBAETCH ABHXKYIIEECS M0 FOPU30HTAIbHOU
MMOBEPXHOCTHU TEJIO;

— MOYEMY B KapKyIo IOTOAY B CBETJION o/iexK/le MPOoXJIaiHEH,
4yeM B TEMHOM.

[peyioxkeHre ciOoCOGOB MPOBEPKU TUIIOTES.

[lpoBeaeHMne uccie0BaHUSA MO MPOBEPKe KaKOU-IU60 TUIOTe-
3bl, HAlIPpUMePp: JaJbHOCTD MOJIETA IAPHUKA, MYIIIEHHOT0 TOpH-
30HTaJILHO, TeM GOJIbIlIe, YeM 60JIbllle BbICOTA MyCKa.
[locTpoeHue mnpocTedmnx Mojened GU3UYECKUX SBJIEHUU

(B BU/le PUCYHKOB WJIM CXeM), HallpuMep NaJieHHe NpeJMeTa;
NMpsIMOJIMHEHHOE pacpoCTpaHeHHE CBETa

Paspen 2. [lepBoHaya/ibHbIE CBEJE€HUS O CTPOEHMH BelllecTBa (6 4)

CtpoeHue
BemlecTBa (1 4)

ATOMBI M MOJIEKYJIbI, UX pa3-
Mepbl. ONbITHI, JOKa3bIBaloO-
Liye AUCKpeTHOoe CTpOeHue
BellecTBa

Ha6urofieHne U MHTepIpeTalys ONbITOB, CBHUETENbCTBYOLINX
006 aTOMHO-MOJIEKYJIIPHOM CTPOEHHHU BellleCTBa: ONBITHI C pac-
TBOpPEeHHEM Pa3JIMYHbIX BELeCTB B BOJe.

OueHka pa3MepoB aTOMOB M MOJIEKYJI C UCTI0JIb30BaHHEM (OTO-
rpaduii, NOJy4YeHHbIX HA aTOMHOM CHJIOBOM MHKpockomne (ACM).
OnpefesieHre pa3MepoB MaJIbIX TeJl

JABMKeHUe

M B3auMMOei-
CTBUE YaCTHUIL
BellecTsa (2 4)

JIBIDKeHHe YacCTHL BelleCTBa.
CBsI3b CKOPOCTH ABW>KEHUS
YacTHL, C TEMIIEPATYPO.
BpoyHOBCKOe IBMIKEHHE.
Juddysus. BsaumogelictBue
YacTHL, BelleCTBa: MPUTSIKe-
HUE U OTTAJIKUBaHUE

Ha6nronenue u o6bsicHeHHe 6POYHOBCKOIO JABHXKEHHS U sIBJIe-
Hus gudodysun.

[IpoBeseHre U 06'bsICHEHHE ONBITOB 110 HAGJIIOAEHHUIO TEILJIOBOTO
pacipeHusi ra3os.

[IpoBeseHVe U 06BbSICHEHHE OIBITOB M0 0GHAPYKEHHUIO CHJI
MOJIEKYJIIPHOTO MPUTSXKEHUS U OTTAJIKUBaHMUS
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

ArperaTHble
COCTOSIHUSA
BelecTBa (2 4)

ArperaTHble COCTOSIHUS
BeLEeCTBa: CTPOEHUE ra3os,
)KUJKOCTEHN U TBEPAbIX
(kpucTaNINYEeCKUX) TeJl.
B3auMOCBs3b MEX/1Y CBOH-
CTBaMHU BellleCTB B Pa3HbIX
arperaTHBIX COCTOAHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
enveM. OcoGEHHOCTH arperar-
HbIX COCTOSIHUH BO/bI

OnurcaHue (C KUCNOJB30BaHUEM IPOCTBIX MOJesieil) OCHOBHBIX
pas3JIMuUi B CTPOEHUH Ta30B, XKUJKOCTEH U TBEPABIX TeJI.
O6'bsiCHEHHE MAJION CXKUMAeMOCTH KUJIKOCTEU U TBEPbIX TeJl,
60JIBIION CXKUMaeMOCTH ra3oB.

O06bsicHEHHE coOXpaHeHHUsT GOPMbI TBEP/BIX TeJ U TEKYYECTH
KU KOCTH.

[IpoBeeHUe ONBITOB, JOKA3bIBAOIUX, YTO B TBEPOM COCTOSI-
HUH BOJbI YaCTHUIbl HAXOAATCA B CpeJjHeM JaJiblile APYyr OT Apyra
(MI0THOCTB MeHbIIIEe), YeM B XKHUKOM.

YcTaHOB/IEHHE B3aUMOCBA3U MeX/ly 0COGEHHOCTSAMHU arperart-
HBIX COCTOSSHUH BOJbI U CylLeCTBOBAaHUEM BOJIHbIX OPraHU3MOB
(MC — 6uoJsiorus, reorpadus)

Paspen 3. BsaumogeiictBue Te (21 4)

MexaHu4yeckoe
ABIKeHMe (3 4)

MexaHu4ecKoe JBUXKEHHE.
PaBHOMepHOe U HEpaBHOMeEp-
Hoe JBrKeHHe. CKOpOCTb.
CpenHsisi CKOPOCTB IIpH He-
PaBHOMEPHOM /JIBMXKEHH .
Pacuyért nyTu u BpeMeHHU
JBHIKEHUS

I/ICCJIBLLOBaHI/Ie PaBHOMEPHOIr'o ABUXXEHUA U ONlpeJesIeHHhe ero
NPHU3HAKOB.

Ha6mo,qe}me HEepaBHOMEPHOTO ABUXEHHA U OollpefesieHre ero
OTJIMYHUH OT PaBHOMEPHOI'O ABUXXEHUA.

Pemenue 3a/ia4 Ha olpezaesieHrue 1nyTH, CKOpoCTH U BpeMEeHU
PaBHOMEPHOI'O ABUXKEHUA.

Ananus rpaq)m(ors 3aBUCHUMOCTH IYTHU U CKOPOCTHU OT BpEMEHHU

HUHepuus,
Macca, IJIoT-
HOCTb (4 4)

flBsieHn e MHepPLUU. 3aKOH
nHepuuu. BsanmogercTeue
TeJsl KaK IPUYNHA U3MEHEeHU
CKOPOCTH JIBH>KEHHUS TeJl.

O6bsicCHEHHE U TPOTHO3UPOBAaHUeE sIBJIEHUH, 06yCI0B/I€HHBIX
HHepLHeH, HAapUMeED: YTO IPOUCXOAUT IPU TOPMOKEHUH UITH
pe3KOM MaHeBpe aBTOMOOWJISA, T0YEMY HEBO3MO>KHO MTHOBEHHO
MpEKPATUTh JBH>KEHHE Ha BEJIOCHUIIE/le UJIM CaMOKaTe U T. .
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Macca kak Mepa UHEPTHOCTHU
Tesa. [IJIoTHOCTB BelllecTBa.
CB$3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B €/JUHHUIIE
06 bEMa BellecTBa

[IpoBeieHYEe U aHA/U3 OMNBITOB, JEMOHCTPUPYIOIUX U3SMEHEHHE
CKOpPOCTH JIBUKEHU TeJsla B pe3yJibTaTe JeHCTBHUs HAa HETO
APYTHUX TeJl.

PellleHre 3a/1a4 Ha ompejie/ieHHe MaccChl TeJsa, ero 06 béMa u
IJIOTHOCTH.

[lpoBeAeHMEe U aHAU3 OMBITOB, /IEMOHCTPHUPYIOIIUX 3aBUCH-
MOCTh U3MEHEHHSI CKOPOCTH TeJia OT ero Macchl MPU B3aUMO/en-
CTBUHM TeJ. U3MepeHHe MacChl TeJia pa3JIMYHbIMU CIIOCOGAMU.
OnpenesieHre MJIOTHOCTH TeJla B pe3yJibTaTe U3MEPEHHUs ero Mac-
Chl M 06'bEMaA

Cuia. Buabl cui
(14 4)

CuJia Kak XxapaKTepHUCTHKa
B3auMo/JieicTBUA Tes. Cuia
YIpYyrocTy U 3akoH 'yka.
H3mepeHUe CUJIBI C IOMOILLIO
AUHaMoMeTpa. fIBjeHue
TACOTEHHUA U CHJIA TAXKECTH.
Cuia TAXKeCTH Ha APYTUX
niaaHeTtax. Bec Tesa. HeBeco-
MOCTb. C/I0>KeHHe CUJI,
HaIlpaBJIEHHBIX 110 OJJHOH
npsaMoi. PaBHogelcTByoLas
cuii. Cusa TpeHud. TpeHue

CKOJIb>KEHHUA U TPEeHHe ITOKOA.

TpeHHe B IpUPO/Jie U TEXHUKE

W3yvyeHue B3aUMOJeHCTBUS KaK NMPUYMHBI U3MEHEHUsI CKOPOCTHU
TeJsia WU ero fedopmMaliuu.

OnucaHue peajbHbIX CUTyallUll B3aMMOJeCTBUA TeJl C IOMOLIbIO
Mo/iesiel, B KOTOPbIX BBOAUTCS NOHATHE U U300paXkeHHe CUJIBL
Wsydenue cuibl ynpyroctu. McciesoBaHre 3aBUCHMOCTH CHJIbI
YIPYroCTH OT YJIMHEHHUA PE3WHOBOIO IIHYypa WX NPYKUHbI

(c moctpoenunem rpaduxka).

AHasy3 NpaKTHYECKUX CUTYalluH, B KOTOPbIX IPOSBJIsSIETCA
JelcTBUe CUJIbI YIIPYTOCTH (YIPyrocThb Ms4a, KPOCCOBOK, BETOK
aepesa U Ap.).

AHanus cuTyalnui, CBA3aHHBIX C IBJIEHUEM TATOTEHHUS.
O6psicHEHHE OPOUTAIBHOTO JABHKEHHUA IIJIAHET C UCI0JIb30BaHU-
eM sIBJIEHUS TATOTeHUA U 3aKoHa uHepuuu (MC — acTpoHOMUA).
W3mMepeHure Beca Tesa C HOMOIbIO JUHAMOMeTpa. O6G0CHOBaHHe
3TOro cnoco6a U3MepeHUs.

AHanys 1 Mo/ieIMpOBaHUE SIBJIEHUS HEBECOMOCTH.
JKcrepuMeHTa/IbHOE MOJIy9eHHe IpaBHUJa CJA0KEHHUS CUJI,
HalnpaBJ/IeHHbIX BJ0JIb OAHOH nmpsiMoi. OnpesesieHre BeJTUYHUHbI
paBHOLENUCTBYIOLLEH CUJI.

H3y4yeHue CUIbI TPEHUS CKOJIbKEHHUS U CHUJIBI TPEHUS MTOKOS.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMa

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeiCTBHIi)

HccnepoBaHne 3aBUCHMOCTH CUJIbI TPEHMA OT Beca TeJjia

M CBOMCTB TPyUIMUXCS NOBEPXHOCTEM.

AHasy3 NpaKTUYEeCKUX CUTYalluH, B KOTOPBIX IPOSBJISAETCA
JefCTBUe CUJIbI TPEHHUS, UCIIO/Ib3YIOTCA CIOCOOBI €€ yMeHbllle-
HUS WM YBeJIMdeHHUd (KaTaHHe Ha JIbDKaX, KOHbKaX, TOpMoXe-
HUe aBTOMOOMJIA, UCMOJIb30BaHU e NOAIIMITHUKOB, IIJIaBaHHUe
BOJHBIX >KUBOTHBIX U Aip.) (MC — 6uosiorus).

Pemenue 3aza4 ¢ McnoJsibsoBanueM GOpMyJ1 Al pacdéTa CUJIbI
TSKECTH, CUJIbl YIIPYTOCTH, CUJIbI TPEHHUS

Paspen 4. laBneHue TBEPABIX TeJl, )KMAKOCTeld U ra3os (18 y)

JdaBsieHue. Ile-
peaada sasJie-
HMA TBEPABIMUA
TeJIaMH, )KHAKO-
CTAMM U ra3aMu

(34)

Jasnenue. Cioco6bl yMeHb-
LIEeHUs U YBeJUYeHHUs
naBJsieHus. /laBjieHue rasa.
3aBUCHUMOCTb JIaBJIeHUS Ira3a
OT 06'béMa U TEMIIEPATYPHI.
[lepenaya gaByieHUs] TBEPAbI-
MU TeJIaMH, }KUJKOCTSIMU U
razamu. 3akoH [lackass.
[lHeBMaTHYeCKHEe MalllUHbI

Ananus ¥ 06'bsICHEHHE ONBITOB U NPAaKTHUYECKHUX CUTYal U H,

B KOTOPBIX NIPOSABJIAETCS CUJIA laBJIeHUA.

0O6ocHOBaHHe CIOCOGOB YMEHbILEHUSA U YBeJUYeHUs JaBJIeHUA.
W3yyeHue 3aBHCHMOCTH iaBJIeHUA ra3a OT 00 béMa U TeMIepaTyphl.
H3yyeHue ocoGeHHOCTeH Nepesjayy AaBJeHUs TBEPABIMH TeJaMH,
KUJKOCTAAMH Y razamMu. O60CHOBaHHe pe3yJIbTaTOB ONBITOB
0COGEHHOCTSAMM CTPOEHHS BellleCTBa B TBEPJOM, XKUAKOM

M ra3006pa3HOM COCTOSTHUAX.

JKcrepUMeHTa/IbHOE JI0Ka3aTeJ bCTBO 3aKoHa [lackans.
PemeHue 3a1a4 Ha pacyéT JaBJIeHUS TBEPLOTO Tesaa

JlaBi1eHue
JKUAKOCTH (5 1)

3aBUCUMOCTD JJaBJI€HUs
KUJKOCTH OT IJIYGUHBI
norpy»keHus. 'mapocra-
TUYECKUH NMapasoKc.

I/ICCJ'Ie,C[OBaHI/Ie 3daBUCHUMOCTH AaBJIEHUA KHUAKOCTHU OT 1".I'Iy6I/IHbI
NOorpy>KeHusd U nNJIOTHOCTH KU KOCTH.

Ha6mo,quI/Ie 1 06bsICHEHHE TUAPOCTATUYECKOI'o mapaaokca
Ha OCHOBe 3akoHa [lackas.
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Coob1iarluecs CoOCyAbl.
T'uapaBanvecKre MeXaHU3MbI

H3ydeHune COOBLIAIOIIUXCS COCYAO0B.

PewieHue 3a/1a4 Ha pacyéT JaBJeHUS XKUJKOCTHU.

OObsicHEHME NMPUHLMIA AEHCTBUS THAPABJIMYECKOrO Ipecca.
AHanus 1 06'bsICHEHUE IPAKTUYECKUX CUTYaLUH, e MOHCTPUPY-
IOLIUX NPOsIBJIEHUE JJaBJIEHUS )KUJKOCTH U 3aKoHa [lackass,
HanpuMep MPOLECCOB B OPraHU3Me MpH IJIy60KOBOJAHOM HbIpsi-
Huu (MC — 6u1oJiorus)

AtMocdepHoe
AasJieHue (6 4)

ATtMocdepa 3eMJiu M aTMOC-
depHoe gaBsieHue. [I[pUIUHBI
CyllleCTBOBAaHHS BO3AYIIHOMU
060s104ku 3eMJid. ONBIT
Toppuuennu. Usmepenue
aTMocdepHOro AaBIeHUs.
3aBHUCUMOCTb aTMOCHEPHOTO
JlaBJIEHUs OT BbICOTHI

Ha/J, ypoBHEM Mops. [IpuGopsl
JUI1 U3MepeHUs: aTMocdepHo-
ro JjaBjeHUs

JKcIlepMMeHTaIbHOEe 0GHapyKeHHue aTMOCPepHOro JaBjieHusl.
AHaJ/ii3 ¥ 06'bsICHEHHE ONbITOB U NMpaKTHUYEeCKHUX CI/ITyaLH/II‘/’I,
CBSI3aHHBIX C lecTBHEeM aTMoCepHOTo JAaBjeHUsI.
OG'bsiCHEHUE CYLIeCTBOBAaHUs aTMocdephl Ha 3eMye U HEKOTO-
pBIX IJIaHEeTaxX UJIHU €€ OTCYTCTBHSA Ha APYTUX IJIaHeTax U JlyHe
(MC — reorpadus, acTpoHOMHUS).

O6bsicCHEHU e U3MEeHEeHHs IJIOTHOCTU aTMocdephl C BBICOTOU

1 3aBUCUMOCTH aTMOCHEPHOTr0 JlaBJeHHUsA OT BbICOTHI.
Pemenue 3aza4 Ha pacyéT aTMocdepHOro JaB/eHHUs.

H3y4yeHue ycTpoiicTBa 6apoMeTpa-aHepoua

JeicTBUe
KMAKOCTH M rasa
Ha NOrpy:xéHHoe
B HUX TeJ1o (7 4)

JlelicTBHMeE )KUAKOCTH U rasa
Ha NOTrpy>KéHHOEe B HUX TeJIO.
BrITasikMBaromas (apxuMezo-
Ba) cuJjia. 3aKoH ApxumMena.
[lnaBaHue TeJs. Bozpgyxomnia-
BaHUe

JKcrepuMeHTa/lbHOe OOHApYy)KeHHe JIeHCTBUSA KUJKOCTHU U rasa
Ha NOTPYXEHHOE B HUX TeJIO.

OnpepesieHre BbITAJIKMBaOLLEeN CUJIB], IeMCTBYIOLLEeN Ha TeJIOo,
MOTPYKEHHOE B XKUJKOCTb.

[IpoBeneHue U 0GCYKeHHE OTIBITOB, JJEMOHCTPUPYIOIUX
3aBHCHMOCTb BBITAJIKUBAIOIEH CHUJIBL, 1eHCTBYIOIIeH Ha TeI0
B KUJKOCTH, OT 06'bEMa MOTPYKEHHOU B XKUAKOCTb YAaCTH TeJia
U OT MJIOTHOCTH XUJKOCTH.

HccnemoBaHue 3aBUCUMOCTH Beca TeJia B BoJle OT 06'béMa
MOTPYKEHHOM B YKUJKOCTb YaCTH TeJla.

PemreHue 3a/1a4 Ha NpUMeHeHHe 3aKOHa ApXUMe/a U YCJI0BUS
TJIaBaHUS TeJl.
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OxoHuaHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

KoHcTpyupoBaHHe apeoMeTpa WM KOHCTPYUPOBAHHE JIOJKU
U omnpe/iesieHHe e€ rpy30mno/ bEMHOCTH

Pasaen 5.Pa6ora. MomHoCTh. JHeprus (13 4)

Pa6oTa u Mo1-
HOCTB (3 4)

MexaHu4Yeckas paboTa.
MoIIIHOCTh

JKcnepuMeHTa/IbHOE OlpeJie/ieHhe MeXaHU4eCKOW paboThl CHJIBI
TAXEeCTHU IPU NIaJ€HUHU TeJia U CUJIbl TPEHUA ITPHU PpAaBHOMEPHOM
repeMeleHH Y TeJla 10 TOPU30HTaJIbHON NOBEPXHOCTH.

PacuéT MolHOCTH, pa3BUBaeMOM MPU NMOIbEME I10 JIECTHUILIE.
Pewrenuve 3a71a4 Ha pacyéT MeXaHUYeCKOH paGoThbl U MOILHOCTHU

IIpocTtelie
MexaHu3Mmsl (5 4)

[IpocTble MeXaHU3MBI: pblyar,
6J10K, HaKJIOHHas MJIOCKOCTb.
[IpaBuJio paBHOBeCHA
ppidara. [IppumeHenue
NpaBHJa paBHOBECHS pblyara
K 6J10KyY. «30J10TO€ IPaBUJIO»
MexaHuku. KII/l npocThix
MeXaHHu3MOB. [IpocTbie
MeXaHHU3Mbl B ObITY U TEXHU-
Ke. Ppiyaru B Tesie yesioBeKa

OnpejiesieHre BBIMIPBIIIA B CHMJIe NPOCTbIX MEXaHU3MOB Ha
IpuMepe pblyara, HoJBH>KHOTO U HEINOJBHXKHOI'0 6JIOKOB,
HaKJIOHHOM IIJIOCKOCTH.

HccnesoBaHue yc/10BHA paBHOBeCHUs pblyara.

O6Hapy»eHHe CBOUCTB NPOCTHIX MEXaHU3MOB B Pa3/IMYHBIX
WHCTPYMEHTAaX U MPHUCIOCO6JIeHUSAX, UCIIOIb3YEMBIX B OBITY

Y TEXHHKe, a TAKXKe B )KUBBIX opraHuamax (MC — 6uosiorus).
JKCrepuMeHTa/IbHOE J10Ka3aTeJbCTBO PaBEHCTBA PaboT NpHu
MpUMEHEHHH IPOCThIX MEXaHHU3MOB.

Onpepenenuve KII/l HakJIOHHOM NJIOCKOCTH.

Pemenve 3a/1a4y Ha NpHMMeHEHHe NPaBUJIa PaBHOBECHs pblyara U
Ha pacuéT KI1/|

MexaHu4yecKas
3Heprus (4 4)

KrnHeTu4eckast ¥ NOTEHIU-
anbHas 3Heprus. [IpeBpaine-
HHE OJIHOTO BH/Jia MeXaHHYe-

3KCH€pHM€HTaJ’IbHO€ onpejesieHMe U3MEHEHUA KUHEeTUYeCKou
u HOTEHL[PIaJ'IbHOfI 3HEepruu TeJsia 1npyu ero CKaTbiIBaHHU IO
HAKJIOHHOM IMJIOCKOCTH.
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CKOMW HEpruu B APYTOMH.
3aKOH COXpaHEeHHA U U3MeHe-
HHUS 3HEPIrUU B MeXaHUKe

dopMynupoBaHUEe Ha OCHOBE UCC/I€J0BaHHs 3aKOHA COXpPaHEHUS
MeXaHUY€eCKOU SHEPIrUHu.

O6cyx/ileHre rpaHull IPUMEHUMOCTH 3aKOHA COXpPaHEeHHUs
3HEPTHH.

PemeHue 3a/ja4 ¢ UCHOJIb30BAHMEM 3aKOHA COXPAHEHUs 3Hep-
wiiZt

PesepBHOe BpemA (4 1)

8 knacc (68 u)

U CBoiicTBa
Bemecrna (5 4)

MOJIEKYJIIPHO-KMHETUYeCKOU
TEOPHUH CTPOEHHUS BelLeCTBa.
Macca v pasaMepbl aTOMOB

U MoJieKyJ1. ONbIThI, O~
TBepP’KJAl0Ie OCHOBHbIE
M10JIO>KEHUS MOJIEKYJIAD-
HO-KMHETHUYECKOW TEOPHH.
Mopeny TBEpAOTO, ’KHUIKOTO
1 ra3006pasHOro COCTOSTHUMI
BellecTBa. Kpucraminyeckue
U aMopdHbIe TBEpAbIE TeJa.

TemaTHyeckui OCHOBHbIE BHABI JeATEe/TbHOCTH yYaluXCs
OCHOBHOE COAepKaHHue . .
6JI0K, TEMBI (Ha ypoBHe y4eGHBIX JelCTBHUI)
Paspen 6. TenyioBble siBjieHus (23 4)
CtpoeHue OCHOBHBIE [10JIOYKEHUS Ha6anroseHne M MHTepIpeTanus ONbITOB, CBUJETEIbCTBYIOLINX

06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BeLeCTBa: OMBITHI C pac-
TBOPEHHEM Pa3/IMYHBIX BELIECTB B BOJE.

PemeHue 3aa4 10 OLleHUBAHHIO KOJIMYECTBA aTOMOB WJIM MoJle-
KyJI B eJUHUIlEe 06bEMa BelllecTBa.

AHanu3 TekcTa JApeBHUX aTOMUCTOB (HampuMep, dparMeHTa
noambl Jlykpenus «O npupo/e Belei») c u310keHueM 060CHO-
BaHUH aTOMHOMU runoTesbl (CMbICTIOBOe YyTeHHe). OLieHKa
y6eIUTEeTBbHOCTH 3TUX 060CHOBAHUM.

OGbsicHEHHEe OPOYHOBCKOTO JABWXKEHHUS, sBJeHUs1 Audody3nun

Y pas/IMYuil MeXAy HUMH Ha OCHOBE IMOJIOXKEHUH MOJIEKYJIsSIp-
HO-KMHETHYECKOU TEOPHUH CTPOEHHMs BellecTBa.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

TenoBele
sABaeHus (18 4)

O6bsiCHEHHE CBOMCTB ra3os,
YKUJIKOCTEU U TBEPABIX TeJ
Ha OCHOBE IOJIOKEHUH
MOJIEKYJ/ISIPHO-KUHETUYECKO
¥ Teopuu.

Temnepatypa. CBA3b
TeMIepaTyphbl CO
CKOPOCTBIO TEIJIOBOT'O
JABW)KEeHHUA YaCTULL.
BHyTpeHHsAd aHeprus.
Croco6bl UIBMEHEeHHUH

O6bsicCHEHU e OCHOBHBIX PA3/JIMUMH B CTPOEHUH I'a30B, XXKUAKOCTeH U
TBEP/bIX TeJ C UCII0JIb30BaHUEM IOJIOXKEHU U
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH CTPOEHHUS BelljecTBa.
O6'bsiCHEHUE POJIM KallUJJISIPHBIX sIBJIEHUH [1J1S1 HOCTYTIJIEHHS] BOJBI
B opranusM pacteHut (MC — 6uosiorus).

Ha6uro/ieHue, mpoBe/leHHEe U 06'bsiCHEHHE ONBITOB 110 HAGJII0IEHUIO
TEIJIOBOTO PaClIMpPEHHUSs Fa30B, XKUJKOCTEH U TBEP/IbIX TeJl.

[IpoBesieHHe ONBITOB MO BbIpAIMBAHHIO KPUCTAJIJIOB [I0BapeH- HOU
COJIM UJIU caxapa.

O6ocHOBaHHMe NPaBUJ U3MEPEHUS TeMIlepaTyphl.
CpaBHeHHe pa3/IMYHbIX CIOCOOOB U3MepPEHUs U LIKaJ
TeMnepaTyphl.

Ha6uironeHne 1 06'bsiICHEHYE ONBITOB, e MOHCTPUPYIOIIUX
M3MeHeHHe BHyTPeHHEeH aHepruu Tejia B pe3yJ/ibTaTe
Telvionepesadyy U paboThl BHELHUX CUJL.
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BHYTpPeHHeH 3Hepruu:
TeIJionepegaya U COBep-
1ieHHe paboThl. Bugbl
TemJionepeaayu: TEMJIONPOBO-
AHOCTb, KOHBEKIIUSI, U3JIy4e-
HUe.

KosimyecTBO TEMJIOTHI.
YaenbHasi TeIJ1I0éMKOCThb
BelecTBa. Termioo6MeH

U TEIJIOBOE paBHOBECHE.
YpaBHeHUE TENJI0BOrO
GaJsiaHca.

[lnaBieHue U oTBepZeBaHue
KPHCTa/INYECKUX BelleCTB.
YnenbHas TemnsoTa IJIaBJie-
Husd. [lapoo6pasoBaHue

U KOHAeHcauud. Ucnapenue.
Kunenue. YaenpbHasi TeIjaoTa
rnapoo6pa3oBaHUs. 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOCHEPHOTO JIaBJIEHUS.
Biia>kHOCTB BO3/yXa.
JHeprus TOIJIUBA. Yae/bHas
TeIJIOTa CrOPaHUs.
[IpyHIMUIBI PAaGOTHI TEIIO-
BbIX ABUraTteneu. KI1/|
TEIJIOBOTO BUTATEJIS.
TemnsioBble ABUTATENH U 3aLIU-
Ta OKpY»Kalollel cpebl.
3aKOH COXpaHEeHHs U Ipe-
BpallleHUsI SHEPTUU B MeXa-

HaGusio/1eHre ¥ 06'bsICHEHUE OMBITOB, 06CYXK/AeHUEe TPAKTHY e-
CKUX CUTYyalMH, IEMOHCTPUPYIOLIUX Pa3UYHble BUJbI TEIMJIO-
nepejavyu: TEMJIONPOBOAHOCTb, KOHBEKIUIO, U3JIyUEeHHUE.
HccnefoBaHue siBJIeHUs] TelJIooO6MeHa NpU CMeUIMBaHUU
XOJIOAHOU U ropsiueit BOJblL.

Ha6uiro/ieHre yCTaHOBJIEHUS] TEIJIOBOI'O PAaBHOBECUS MEXKAY
ropsiueu U xoJ10/THOH BOJOM.

OnpejseneHue (M3MepeHUe) KOJMYECTBA TEIJIOTHI, MOJYYEeHHOT0
BOJIOW NPU TEMJI00OMEHE C HarpeThIM MeTaJJIUYeCKUM I[UTUH-
OpOM.

OnpepeneHve (U3MepeHUe) yAeJbHOU TeNJIOEMKOCTU BellleCTBa.
Pemenue 3aa4, CBA3aHHbIX C BbIYUC/IEHHEM KOJIM4YeCTBa TEIlJIO-
ThI U TEIJIOEMKOCTH NIPHU TEMJIOOOMEHe.

AHanu3 cUTyaluui NpakKTU4YeCKOro UCIOIb30BaHUs TEIJIOBBIX
CBOMCTB BelLeCTB U MaTepHa/IOB, HAallpUMep B LiesIsAX 3Heproc6e-
peXXeHus: TeIJIOU30Js11sA, SHeprocbeperaroliye Kpblliy,
TEPMOAKKYMYJIITOPBI U T. [I.

Ha6ustoneHue siBJIeHUH UcIapeHUs ¥ KOHJAEHCAIU .
HccnenoBaHue nponecca ucnapeHUs pasJnyHbIX XKUJKOCTEM.
OGbsicHEHM e SIBJIEHUH HMCIApeHUsI U KOHJEHCAllUh Ha OCHOBe
ATOMHO-MOJIEKYJISIPHOTO YiYeHHUsI.

Hab6sioieHre 1 06bsICHEHUe NpoLiecca KUIeHUs], B TOM YHCJIe
3aBUCUMOCTH TEMIIEPATYPbI KUIIEHUS OT JAABJIEHUS.
OnpepeseHue (M3MepeHHe) OTHOCUTENbHOU BIAYKHOCTH BO3AyXa.
Ha6utoneHue npolecca njaaBjaeHUsl KpUCTA/IIMYECKOTO Belle-
CTBa, HAIpUMep JbJA.

CpaBHeHHE NPOIEeCCOB IJIaBJIeHUsI KPUCTAJIINYECKUX TeJl

Y pa3MsryeHus MpU HarpeBaHUU aMOPHBIX TeJl.
OnpeneseHue (M3MepeHUe) yAeJbHOU TEIJIOThI MJIaBJEHHUs JbJa.
OGbsicHEHME SIBJIEHUH IJIaBJIEHUS] U KPUCTAJJIM3AlMU HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYeHUsI.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

HHUYEeCKHX U TENJIOBbIX
npoupeccax

PelieHue 3a/1a4, CBsI3aHHbIX C BBIYUCIEHHUEM KOJIMYECTBA TEIJIO0-
Thl B IpOIleccax Temnjonepeaadyu MpHU MJIaBJeHUU U KPUCTAIU-
3aliy, UCTIapeHU U U KOH/JIeHCal[UuU.

AHa/iu3 cCUTyal M NPpaKTUYEeCKOro NpUMeHEeHUS ABJIEHUN
MJIaBJIEHUS U KPUCTAJIJIM3ALMH, HATIPUMED, NMoJIyUeHHE CBEPX-
YHCTBIX MaTepPHaJIOB, CoJieBas rpeJsika U Jip.

AHanu3 paboThl U 00'bSICHEHUE MPUHIUIA JIEHCTBUA TEINJIOBOTO
JBUTATEJS.

BeruucieHye KOJMYECTBA TEIJIOThI, BbIAEJSIIIEerocs MpHu cro-
paHUuU pa3IMYHbIX BUAOB TomuBa, U KII/l gBurarens.
06Ccy)aeHre 9KOJIOTHYeCKUX 0 CIeICTBUN UCII0Ib30BaHUS
JABUTaTesJ el BHYTPEHHETO0 CTOPAaHMUS, TEIJIOBBIX U THAPO3JIEK-
TpocTtaHui (MC — 3KoJIOrHsI, XUMHS)

Pasgen 7. dleKTpU4yecKue U MarHUTHbIe ABJIeHHA (33 4)

JIeKTpu4YecKre
3apsAabl. 3aps-
»KeHHble TeJ1a

M UX B3aMMOeii-
crBue (7 4)

dseKkTpusanud TeJs. /IBa poga
3JIEKTPUYECKHUX 3aPALL0B.
BzauMogelicTBue 3apsKeH-
HbIX TeJl. 3akoH KysoHa.
JJIeKTpUYeCcKoe ToJIe.
[IpyHIUI Cynepro3 UL
3JIEKTPHUYECKHUX MOJIEN.
HocuTesnu ajieKTpudecKux
3apsA0B. DJIeMeHTapHbIN
3JIEKTPUYECKHUH 3apsf.

Hab6usroieHre 1 TpoBeieHNEe ONBITOB IO 3JIEKTPU3ALUH TeJl
MPY COMPUKOCHOBEHUU U UHAYKIHEH.

Ha6srosieHre 1 06'bsICHEHUE B3aUMOJIEUCTBUSA OJJTHOUMEHHO

Y pa3HOUMEHHO 3apsKeHHBIX TeJl.

O6bsicCHEHHE MPUHIUIA 1eHUCTBUS 3JIEKTPOCKOTIA.
OGbsicHEHHE SIBJIEHUH 3JIeKTPU3ALUM NPU COMPUKOCHOBEHUH
TeJ1 U UHAYKIHEeH C MCIIOJIb30BaHUEM 3HAaHUU 0 HOCUTEIAX
3JIeKTPUYECKHUX 3apsi/IOB B BELLECTBe.

Pacrio3HaBaHue U O0G'bsICHEHUE SIBJIEHUH 3JIEKTPU3aLUHU B IO-
BCEJIHEBHOM KHU3HHU.
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Ctpoenue atoMa. [IpoBoHU-
KU U JU3JIEKTPUKH. 3aKOH
COXpaHEHMUS 3JIEKTPUUECKOTO
3apsaja

Ha6mo,qe1—me 1 0ObSICHEHUE OIIbITOB, WIJIOCTPUPYHOIINX 3aKOH
COXpaHEeHHUd 3JIEKTPUYEeCKOro 3apdaa.

Ha6moaem/1e OIIbITOB IIO MOAEJINPOBAaHUIO CHJIOBBIX JIMHU U
3JIEKTPUYECKOI'O IMOJIA.

HccnepoBanue AEﬁCTBPlH 3JIEKTPHUYECKOTI'O I0Jid Ha MPOBOJHUKH
U AU3JIEKTPUKHU

IocTOAHHBIN
3JIEKTPUYeCKUHA
TOK (20 1)

JJeKTpHU4ecKHUH Tok. Yciio-
BHA CylUleCTBOBaHUA 3JIEKTPU-
4eCKOro Toka. MCTO4YHUKHU
MOCTOSIHHOTO TOKa. /leficTBUA
3JIEKTPUYECKOI'0 TOKa
(TemsioBOE, XMMHUYECKOE,
MarHuTHOeE). DJIeKTPUYeCcKU
TOK B KHJKOCTAX U rasax.
dJsieKTprU4Yeckad Lenb. Cuia
TOKa. JJIeKTpHUiecKoe
HanpsikeHue. ConpoTuBJie-
HUe NPOBOJHHUKA. Ye/lbHOe
CONPOTHUBJIEHHE BelllecTBa.
3akoH OMa AJ1d ydyacTKa
nenu. [locnegoBaTenbHOE

Y napaJijiejibHOe coeJJUHEeHHe
IIPOBOJHUKOB.

Pa6oTa ¥ MOILHOCTb 3JIEKTPH-
4eCKOro Toka. 3akoH /[»koy-
ns-JleHya. JJIeKTPONPOBOJ-
Ka U IOTPeOGUTENH 3JIEKTPHU-
YeCKOH 9HEPruu B OBITY.
KopoTkoe 3aMbikaHue

Hab6s11r01eHre pa3/IMuHbIX BUJ OB JeHCTBUSA 3J1€KTPUIECKOT0
TOKa U 0GHapy>KeHHe 3THUX BUJO0B JelCTBHSA B IOBCEJHEBHOU
JKU3HU.

C6opka U UCNbITAHUE 3JIEKTPUYECKOHN LIeNY MOCTOSHHOTO
TOKa.

H3mepeHHe CUJIBI TOKa aMIIepMETPOM.

H3MepeHUe 3/71eKTPUIEeCKOTr0 HaNPsXKeHHSI BOJIbTMETPOM.
[IpoBeneHUe U 0G'bSICHEHUE ONBITOB, J€MOHCTPHUPYIOLIUX
3aBHUCUMOCTbD 3JIEKTPUYECKOTO CONPOTHBJIEHUsI NPOBOJHHUKA

OT €ero JJINHBI, IJIOIaIY I0NIePevYHOr 0 CeYeHUsI U MaTepHraJia.
HccienoBaHre 3aBUCUMOCTH CHUJIbI TOKA, IPOTEKAIOILETO Yyepes
pE3UCTOp, OT COMPOTUBJIEHUS PE3UCTOPA U HANPSKEHUS

Ha pe3ucTope.

[IpoBepKa nmpaBuJia CJI0KeHHUS HAMPSXKEeHUH MPU Mocae0Ba-
TeJIbHOM COeJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuJa AJS1 CUJIbI TOKA NP NMapaslIeIbHOM COelu-
HEHUH Pe3UCTOPOB.

AHanu3 cuTyanui nociefoBaTeNbHOr0 U NMapajieJIbHOro
CoeJMHEHUSsI MPOBOHUKOB B JIOMALIHUX 3JIEKTPUIECKUX

CeTSX.

PemreHue 3asad4 c ucnosib3oBaHueM 3akoHa Oma u popMy.t
pacyéTa 3JIeKTPUYECKOTO CONMPOTUBJIEHUS MPHU MOC/IEN0BaATEb-
HOM U NapaJsuieJIbHOM COeJUHEHHU U TPOBOJHUKOB.
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OxoHuaHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

OnpepesieHre paboThl 3JIeKTPUUECKOTO TOKa, NPOTEKAILero
yepes pe3UucTop.

OnpepesieHre MOUIHOCTH 3JIEKTPUYECKOTO TOKa, BblJessieMOt
Ha pe3HcTope.

HcciepoBaHre 3aBUCUMOCTH CUJIbl TOKA Yepes3 JIaMIIOYKY

OT HaNpsDKeHUsI Ha HeH.

Onpepenenue KII/l HarpeBaTess.

HccnenoBaHre npeo6pa3oBaHus 3HEPTUU NPU NoAbEMe rpy3a
aJIeKTpoJiBUTraTeseM.

O6'bsicCHEHUE YCTPOMCTBA U NPUHIMIA AeUCTBUA JOMAIIHUX
aJIeKTpOHarpeBaTe/IbHbIX IPUOOPOB.

O6bsAcHEHHe NPUYMH KOPOTKOTO 3aMbIKaHUSA M NPUHIUIA
JeHACTBUSA IIJIaBKUX IpeOXpaHUTeJIeN.

Pewenue 3azay ¢ ucrosib3oBaHrneM 3akoHa /xxoynsa—Jlenua.
Ha6u1roieHre BOBHUKHOBEHHA 3JIEKTPHUYECKOI'0 TOKA B XKHU/I-
KOCTH

MarHuTHbIe
sAiBjeHus (6 4)

[TocTossHHBIE MAarHUThI.
B3zauMogeHcTBYE ITOCTOSH-
HbIX MarHUTOB. MarHUTHOE
noJie. MarHuTHoOe noJie 3eMJau
M ero sHayeHHe [ X KU3HU
Ha 3emJie. OnbIT IpcTefa.
MarHuTHOE 1oJie 3JIeKTpUUe-
ckoro Toka. [I[ppumeHeHMe
3JIEKTPOMAarHUTOB B TEXHHUKE.

HccnenoBaHme MarHMUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX
MarHuTOB.

M3y4yeHre MarHUTHOTIO I0JI1s1 TOCTOSIHHBIX MarHUTOB IPH UX
006'beIMHEHNH U pa3/ieJIeHHH.

[IpoBesieHHE OIBITOB IO BU3YyaJM3alMU MOJISI MOCTOSIHHBIX
MarHuTOB.

H3yyeHue sABJIeHUSA HAMAarHUYMBaHUS BellleCTBa.
HccnenoBanue AeWCTBUS 3JIEKTPUYECKOIO0 TOKA Ha MarHUTHYIO
CTpEeJIKY.
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JleficTBYe MarHUTHOTO IOJIsI
Ha MPOBOJIHUK C TOKOM.
JJIEKTPOIBUTATE/b IOCTOSIH-
HOTro ToKa. Mcnosib3oBaHue
3JIEKTpOJIBUTaTesel B TeX-
HUYECKHUX YCTPOUCTBaxX

U Ha TPaHCIOpPTe

[IpoBesieHHe ONBITOB, JEMOHCTPUPYIOIUX 3aBUCHMOCTb CHJIbI
B3aMMOJeNCTBUSA KaTyLIKU C TOKOM U MarHuTa OT CHJIbI U Ha-
NpaBJieHUsI TOKa B KaTyLIKe.

AHanu3 cuTyaluui NpakTHU4YeCcKOoro NpUMeHeHHs 3JIeEKTPOMarHu-
TOB (B GbITOBBIX TEXHHUYECKHUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH,
MeAULIMHE).

W3yvyeHue JelCTBHUS MarHUTHOTO NOJIsSI HA NPOBOJAHHK C TOKOM.
H3ydeHue felCcTBUA 371eKTPOABUTATES.

Hsmepenue KII/l asekTpoaBUTraTe/IbHOM YCTAaHOBKHU.
PacriosHaBaHue U aHaA/INU3 pa3/IMYHbIX NPUMEHEHUN 3/1eKTpo-
ABuUraTesiel (TpaHCHopT, 6BITOBbIE YCTPOHCTBA U Jp.)

CsBeTo

BbIe siBjIeHus (10 4)

3aKkoHBI pacnpo-
CTpaHeHHUs CBeTa

(54)

HcTouyHuku ceeTa. JlydeBas
Mozies1b cBeTa. [IpsiMosiHeiHOe
pacrpocTpaHeHue CBeTa.
3atmenus Connua u JIyHbL.
OTpaxeHue cBeTa. [li1ockoe
3epKaJio. 3aKOH OTpa)KeHHUs CBeTa.
[IpesioMmyieHMe cBeTa. 3aKOH
[pesioMJIeHUS CBETA.

[lo/IHOe BHYTpEHHEe OTpaXKeHHe
cBeTa. Mcrosb3oBaHue
BHYTPEHHETO OTPAXKEHUS B
ONTHYECKHUX CBETOBOJAX.

Ha6.1ro/1eHYe ONbITOB, IeMOHCTPUPYIOLIUX SABJIEHHE NPSAMOJIMHEeHOr0
pacnpocTpaHeHUsl cBeTa (BO3HMKHOBEHHE TEHHU M MOJIy- TeHM), U HX
MHTepIpeTalus C UCN0/1b30BaHUEM [TOHATHS CBETOBOIO JIyya.
O6bsACHEHHE U MO/IeJIMPOBAaHKe COJTHEYHOI'0 U JIYHHOI'0 3aTMEeHHUH.
HccienoBaHyve 3aBUCMMOCTH yrJla OTPaXeHHUs CBETOBOTO Jiy4ya OT YIVIA
nasieHus.

l3yyeHMne CBOWCTB M306pa)keHHs B IJIOCKOM 3epkaJie. HabuojeHue u
06bsICHEHHE OINBITOB IO IOJY4eHUI0 H306pakeHUH B BOTHYTOM U
BBIMYKJIOM 3epKajax. HabsiozeHWe U 06GBbACHEHHE ONBITOB 110
MpesIOMJIEHHUIO CBETA Ha IPAHUILIE PA3JIMYHBIX CPEJl, B TOM YHCJIE ONIBITOB
C TOJTHBIM BHYTPEHHUM OTpakeHUeM. McciiejoBaHHe 3aBUCHMOCTH YTIJ1a
MpesIOMJIEHHS OT yIJa MaJleHusl CBETOBOrO JIy4a Ha IPAaHHUIe «BO3AYX—|
CTEKJION.

PacriosHaBaHWe $IBJEHMM OTpaKeHHs W IpeJIOMJIEHHs CBeTa B
[MOBCEIHEBHOM >XKU3HU. AHA/IU3 U OO'bSCHEHUE SBJEHUS ONTHYECKOTO
MHUpaxa.
PereHye 3a/ia4 C UCM0JIb30BAaHUEM 3aKOHOB OTPaXKEHHS U NIPEIOMJIEHUS

CBETA.




JIMH3bI U ONITH-
YecKue Npu6ophl
(54)

Pe3eps 3 u.

JluH3a, X0/ Jiy4el B IUH3eE.
OnTryeckasi cucteMa.
OnTuyeckue NpubophI:
doToannapaTt, MUKPOCKOI
Y TeJieckon. [1a3 kak onTuyeckas
cucreMa. biiM3opykocTs U
Ja/IbHO30PKOCTb

[TosiyyeHHe H300paXKeHUH C TOMOLIbI0 COGUpAOILEN U paccenBalolel
UTH3.

OnpegeieHre GOKYCHOTO PacCCTOSHUA U ONTUYECKOM CUJIbl COGUparoLieit
UIMH3BIL.

AHaJIM3 yCTPOWCTBA M MPHUHILIUINA JeHCTBUS HEKOTOPBIX ONITUYECKUX
npu6opoB: GpoToanmnapaTa, MUKpOCKOINa, TeJleckomna

(MC — 6u1o0s10THs1, aCTPOHOMHUS).

IAHAJ/IN3 sIBJIEHUH 6JIM30PYKOCTH U JaIbHO30PKOCTH, IPUHIMINA
ineiicTBus oukoB (MC — 6uos10THSA)
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TemaTU4ecKui OCHOBHOe coAepKaHue OCHOBHBIE BHABI AeATE/JbHOCTH yYalluXCs
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JeHCTBHUI)
Paspen 8. 3aKoHbI B3aMMOAENCTBUA U ABWKeHUs Te (40 4)
MexaHu4eckoe MexaHuYecKoe JBUXKEHHeE. AHanus ¥ 06CcyXJeHue pa3IudHbIX IPUMEPOB MeXaHU4YeCKOTro
JABIDKeHH e MaTepuasibHas TO4YKa. JBUXKEHUS.

M CNOCOGHBI €ro
onucanus (10 49)

Cucrema orcyéTa. OTHOCH-
TeJIbHOCTb MeXaHU4YeCKOTro
JIBHKEHUH.

PaBHOMepHOe npsIMOJIMHEN-
Hoe ABUXXeHHe. HepaBHOMep-
HOe MpsSIMOJINHEHHOEe JIBIKe-
Hue. CpeiHAA U MTHOBEeHHas
CKOpOCTb TeJla IPU HepaBHO-
MEPHOM /IBH>KEHUH.
Yckopenue. PaBHOycKkOpeH-
HOe NpsMOJIMHEHHOe JBHXKe-
Hue. CBOGOJHOE MaJieHue.
Onertel N'annied.
PaBHOMepHOe JBI)KeHHe

10 OKpY>KHOCTH. [lepuoz

M 4acToTa 06GpaleHus.
JluHelHada U yrjoBasi CKOpO-
ctu. lleHTpocTpeMuTebHOE
yCKOpeHHUe

O6cy»x/ileHHe TpaHUL IPUMEHUMOCTH MOJEJNU «MaTepuajbHas
TOYKa».

OnuvcaHue MexaHU4YecKoro ABUXEHUA PA3JIMYHBIMU crnoco6aMu
(ypaBHeHUe, TabauLa, rpadUK).

AHaJiu3 )KU3HEHHBbIX chyaumZ, B KOTOPbIX IPOABJIAETCA
OTHOCUTE/JIbHOCTb MeXaHWYeCKOI'o JIBMXKeHHS.

Hab6uitoieHre MeXxaHU4YeCKOIo JBH)KEHHS TeJsla OTHOCUTEJNbHO
Pa3HBIX TeJ OTCYETA.

CpaBHeHUe NyTel U TPaeKTOPUH JBUKEHUS OJHOTO U TOTO Ke
Tesla OTHOCHUTEJbHO Pa3HbIX TeJl OTCYETa.

Anasiu3 Tekcra 'asniess 06 OTHOCUTENbHOCTH JBHKEHMUS;
BBINIOJTHEHUE 33JaHUN N0 TEKCTY (CMBICIOBOE YTEHHUE).
OnpepesieHre cpegHer CKOPOCTH CKOJIBXKEHUsI 6pycKa WIN JBU-
>KeHMS LIapHUKa 10 HAKJIOHHOH IJIOCKOCTH.

AHanus u obecyxaeHHe ClI0C060B NMPUBIMKEHHOTIO ONpe/eseHus]
MIHOBEHHOH CKOPOCTH.

OnpejesieHHe CKOPOCTH PAaBHOMEPHOTO JBIDKEeHHSA (IapuKa

B KHIKOCTH, MOJIeJIU 3JIEKTPUYECKOT0 aBTOMOOUJIA U T. I1.).
OnpejesieHue MyTH, NPOHJEHHOTO 3a JaHHBIH NPOMEXYTOK
BpeMeHH, U CKOPOCTH TeJia 10 rpadrKy 3aBUCUMOCTH Iy TH
pPaBHOMEPHOIO JIBM>KEHHSI OT BPEMEHH.

O6cyx/ileHrMe BO3MOXKHBIX MPHUHIMIIOB AeHCTBUS NPUBOPOB,
M3MepSIOLIUX CKOPOCThb (CMHUIOMETPOB).
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BbIuMc/IeHHe YTH U CKOPOCTH MPU PAaBHOYCKOPEHHOM MpPSIMO-
JIMHEWHOM JIBU>KEHUH TeJia.

OnpefiesieHre NPOUJEHHOTO MyTH M YCKOPEHUsI JBUKEHUS TeJa
1o rpadyKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMO-
JIMHEUHOTO JIBU>KEHUS TeJsla OT BpEMEHH.

OmnpejiesieHUe YCKOPEHUS TeJla IPU PAaBHOYCKOPEHHOM /JIBUKe-
HUH 10 HAKJIOHHOU MJIOCKOCTH.

H3MepeHHe epro/ia M HaCTOThI 06pallleHUs TeJsa 10 OKPY>KHOCTH.
OnpepesieHre CKOPOCTH PaBHOMEPHOTO JBMXKEHHUS TeJsa

10 OKPY>KHOCTH.

PelieHue 3a/1a4 Ha onipe/ie/ieHHe KHHEMATHYeCKUX XapaKTepHU-
CTUK MEXaHUYECKOTO JBUXKEHUs pa3/IMUHbIX BUJOB.
Pacno3HaBaHue U NPUOIMKEHHOE ONMMCAHUE PA3JIUYHbBIX BU/IOB
MeXaHUYeCKOT0 JB>KEeHUs B MIPUPO/ie U TEXHHUKe (Ha mpuMepax
CBOGO/IHO MaJaUIUX TeJ, IBMKEHHUS ) KUBOTHBIX, He6EeCHBIX
TeJl, TPAHCIOPTHBIX CPEeACTB U Ap.)

B3aumogeicTBue
Tea (20 4)

[lepBbIii 3ak0H HproTOHA.
BTopoii 3akoH HproToHa.
TpeTuii 3akoH HproToHa.
[IpyHIMI cyneprno3uLuu
CHJI.

Cuuia ynipyroctu. 3aKoH
l'yka. Cuna TpeHus: cujia
TPEHMUS CKOJIbXKEHUS, CUJIA
TPEHMUS NTOKOs, APYTHe BUbI
TpPEeHUH.

CuJia TSXKeCTH Y 3aKOH
BCEMHPHOTO TATOTEHHUS.
YckopeHHe cBOOGOAHOTO
nageHus. [ BurkeHUe IJIaHEeT

Ha6ustoneHue u 06CyK/ieHHEe ONBITOB C ABMXKEHHUEM TeJia PU
YMEHbIIIEHUH BJIUSAHHUS IPYTUX TeJl, IPENsTCTBYOIIUX JBHXKe-
HHIO.

Ananu3s Tekcra l'asiniies: c onucaHWeM MbICJEHHOTO 3KCIIepHU-
MeHTa, 060CHOBBIBAIOIIEr0 3aKOH UHEPLIUH; BbINIOJHEHHE
3a/laHU# 10 TeKCTy (CMBICJIOBOE YTEHHUE).

06cy»/1eHe BO3MOXKHOCTH BBINOJIHEHHUSI 3aKOHA MHEPIUHU

B pa3JIMYHbIX CUCTEMAX OTCYETA.

Ha6urofeHue u 06Ccy»K/jeHrue MeXaHUYeCKHUX SIBJIEHUH, Tpo-
HCXOSIIUX B CHCTeMe 0TcuéTa «Tesiexkka» MpHu eé paBHO-
MEpHOM U YCKOPEHHOM JIBUKEHUH OTHOCHUTEJbHO KaGUHETa
dusuku.

JleficTBUSI C BEKTOPAMHU CHJI: BbITTOJIHEHHE 3aJaHUH 1O CJ107Ke-
HUIO U BBIYUTAHUIO BEKTOPOB.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

Bokpyr CosiHLa. [lepBas
KOCMUYeCKasi CKOPOCTb.

HeBecoMoCTb U NeperpysKH.

PaBHOBecue MaTepuaIbHOU
TOYKHU. AGCOJIIOTHO TBEpi0€e
TeJio. PaBHOBecue TBEPZOTO
TeJla C 3aKpeIJIEHHOH OCbhI0
BpaujeHus. MOMEHT CUJIBI.
LleHTp TAXKECTH

Hab6sroieHre ¥/uiy npoBefieHVe OINBITOB, IeMOHCTPHUPYIOILUX
3aBHCHMOCTb YCKOPEHHUSsI TeJsla OT MPUJI0KEHHOU K HEMY CUJIBI

W Macchl TeJia.

AHanus ¥ 06'bsiCHEHUe SIBJIEHUH C MCI0JIb30BaHUEM BTOPOTO
3akoHa HproToHa.

PemeHnue 3az1a4 ¢ “cnoJsib30BaHUEM BTOPOro 3akoHa HeroToHa

U IMpaBHJia CJIOKEeHUA CHUJI.

OmnpejesieHHe }XECTKOCTHU NIPY>KUHBI.

AHanus cuTyanui, B KOTOpbIX Habto4aTcs ynpyrue gedop-
Mal MK, U UX 00'bsICHEHHE C UCII0JIb30BaHHeM 3aKoHa ['yka.
Pemenue 3az1ay c ucrnosib3oBaHueM 3aKkoHa ['yka.
HcciesoBaHHe 3aBUCHMOCTHU CHJIbI TPEHUS CKOJIbXKEHUSA

OT CHUJIbl HOPMAJIbHOTO JAaBJjieHus. O6cykgeHue pe3ybTaToB
Hccel0BaHUA.

OnpepeneHve K03pdUIEeHTa TPEHUS CKOJIBXKEHHUS.

H3MepeHHe CUJIbI TPEHUS MOKOH.

Pemenue 3aza4 ¢ Ucrnosib3oBaHUEM GOPMYJIbI JJIsI CUJIbl TPEHUS
CKOJIBKEHHUH.

AHanu3 IBMKEeHUs TeJl TOJIbKO N0/ e ICTBUEM CHJIbI TsKe-

CTH — CBOGOJHOTO MaJleHUsl.

O6psACHEHHEe HEe3aBHCHMOCTH YCKOPEHHs CBOOOJHOIO MajieHus
OT Macchl TeJsa.

OueHKa BeJIMYHUHBI CUJIbI TATOTEHUS, e CTBYIOLI el MeXy
ABYMsI TeJlaMU ([J1s1 pa3HbIX Macc).

AHanus BMKeHUs1 HeGeCHBIX TeJl Mo/ JeHCTBUEM CUJIbI TATOTE-
HUs (C UCIOJIb30BaHUEM [JIONOJHUTEIbHBIX UCTOYHUKOB UHOp-
MaluH).
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PenieHue 3aia4 C UCIOJIb30BAHHUEM 3aKOHA BCEMUPHOIO TATOTE-
HHUS U GOPMYJIBI AJIs1 pacyéTa CHUJbI TAKECTH.

AHa/IM3 OPpUTHHAJILHOTO TEKCTa, ONMHCHIBAIOIETO MPOsIBJIEHHUS
3aKOHA BCEMHUPHOTO TATOTEHUs; BbINOJIHEHHE 3aJ]JaHUN 110 TeK-
CTy (CMBICJIOBOE UTEHHUE).

Ha6Juiro/ieHue U 06CY>K/jeH1e ONBITOB 10 U3MEHEHUIO Beca TeJsa
MPU YCKOPEHHOM JIBUXKEHHUH.

AHanu3 ycJoBUH BO3HUKHOBEHHSI HEBECOMOCTH U Iepe-
FPY3KH.

PelieHue 3a/ja4 Ha onpeJie/ieHHe Beca TeJla B Pa3IM4YHbIX
YCJIOBUAX.

AHanu3 cui, AeMCTBYIOUIHNX Ha TeJI0, HOKOSIIIeecs Ha ONope.
OmnpepesieHue HEeHTpPa TSXKECTH PA3JIMYHbBIX TeJl

3aKkoHBbI coxpa-
HeHuA (10 49)

HWMmnynbc Tena. UsmeHneHue
umnyJibca. UMnysbc cujbl.
3aKOH COXpaHeHHU UMITYJIb-
ca. PeakTuBHOe JIBI>KEHUeE.
MexaHuveckasi paboTa u
MOIIJHOCTb. Pa6oTa cun
TSKECTH, YIIPYTOCTH, Tpe-
Hus. CBA3b D9HEPrUU U pa-
GOTHI.

[ToTeHUMaNBbHAA 9HEPTUA
TeJla, TOAHATOTO HaJ, MOBEPX-
HOCTBIO 3eMJIH. [loTeHIIMaIb-
Hasl 9Heprus CXKaTou npy-
>KHHBIL.

KruHeTu4eckast sHeprus.
TeopeMa 0 KHHETHYECKOU
HEpPTHH.

Ha6usroneHue U 06CyK/ieHHe ONBITOB, J€MOHCTPUPYIOLIUX
nepejayy UMIyJibca IPY B3aUMO/JeHCTBUH TeJl, 3aKOH CoOXpaHe-
HUS UMIIyJIbCa NP abCOTIOTHO YIPYTrOM U HEYIIPYyroM B3aUMO-
OeHlCTBUH TeJl.

AHasnu3 cUTyal Uy B OKpYyKaloLleH »KU3HHU C UCII0J1b30BaHUEM
3aKOHa COXpaHeHHUs UMITyJIbca.

PacnosHaBaHUe sIBJI€HUS PEaKTHBHOTO JBM)KEHHS B IpUpOJe
u texHuke (MC — 6uoJsiorus).

[IppuMeHeHHe 3aKOHA COXPaHEHHUs] UMITYJ/IbCa AJIF pacyéTa
pe3y/IbTaTOB B3aUMOJEHCTBUSA Tesl (Ha MpUMepax HeyIpy-

roro B3anuMoO/IeCTBUS, yIPYTOro [eHTPaJbHOTO B3aNMO-
JeHCTBUA ABYX OMHAKOBBIX T€J, 0JJHO U3 KOTOPBIX HEINOJI-
BIDKHO).

PemeHue 3a/1a4 ¢ MCIIO/Ib30BaHUEM 3aKOHA COXpPAHEHUS UM-
MyJbCa.

OnpezesieHue paboThl CHUJIbI YIPYTOCTH NPHU NOABEME Ipy3a

C UCNOJIb30BaHHEM HEMOJBHMIKHOTO U NMOJBWKHOTO GJIOKOB.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

3aKOH COXpaHeHUs MeXaHMU-
4yeCcKoU sHepruu

HN3MepeHue MOLIHOCTH.

M3MepeHre noTeHLMaJbHOW 3Hepruu ynpyro aepopMHUpoBaH-
HOU MpPY>KUHBI.

W3MepeHre KNHETHYECKONM 3HEPTryH TeJsia IO JJIMHEe TOPMO3HOTO
My TH.

JKcrnepuMeHTa/IbHOE CpPaBHEHUE W3MEeHEeHUSI MOTEeHIIMaIbHONUHU
KMHETUYeCKON 3Hepruil Tesa NpU JBHKEHHUU IO HAKJIOHHOU
MJIOCKOCTH.

JKcnepHUMeHTa/IbHasl NIPOBepKa 3aKOHA COXpaHeHUsI MeXaHHU4Ye-
CKOU 3Hepruu Npu cBOGOJHOM MaJ[eHHH.

[[pyMeHeHHe 3aKOHA COXpPaHEHHUA MeXaHU4YeCKON SHepTrUHU
JAJ151 pacyéTa MOTEeHIMAJbHON U KUHEeTUYEeCKOH sHepTrui Tesia.
PemeHue 3a/1ay c MCII0JIb30BaHHEM 3aKOHA COXpaHEeHUS Mexa-
HHU4Y€eCKOU 3Heprun

Paszgen 9. MexaHn4yeckue KoJieGaHUA U BOJIHBL 3BYK (15 4)

MexaHU4YecKue
KoJsie6anus (7 4)

KosiebaTenbHOe JBHKEHHE.
OcHOBHBIEe XapaKTEepPUCTUKHU
KOJIeGaHHWU: eproJ, 4acToTa,
aMIIuTyga. Matematude-
CKHU U NPY>KUHHBINA MasgTHU-
ku. [IpeBpalieHne sHepruu
IIPH KoJ1e6aTeJIbHOM JIBHXKe-
HUM.

3aTyxarolue KoJieGaHHUsl.
BrIHYyKZleHHbIE KOJieGaHUs.
Pe3oHaHc

Ha6usrofeHue KosiebaHUN NoA AeWCTBHEM CHJI TSKECTH U YIIPY-
rOCTHU U OO6HApYKeHHe OJ06HBIX KOJIe6GaHUH B OKpYy»KarolleM
MHDpe.

Ananus Kosie6aHUM rpy3a Ha HUTH U Ha Ipy»kuHe. OnpesiesieHre
4acTOThI KoJIe6GaHUH MaTeMaTHUYeCKOT0 U PYKUHHOTO MassTHH-
KOB.

Ha6uiroeHne 1 06'bsICHEHHE SIBJIEHUS pe30HAHCA.
HccnenoBaHnue 3aBUCMMOCTH NepHojia KOJIe6aHUH Mo/ BelIeHHO-
ro K HUTH Ipy3a OT AJIUHBI HUTH.

[IpoBepka HE3aBUCHUMOCTH NepHOJa KoJebaHUN rpysa, MojBe-
LIEHHOTO K JIEHTE, OT MacChl Irpy3a.
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Ha6.tto/ieHue 1 06CY3KeHHE ONbITOB, IEMOHCTPUPYIOIIUX
3aBUCHMMOCTb NEpUO/a KOJIEOAHUH MPYXUHHOIO MasgTHUKA

OT MacChl I'py3a U KECTKOCTH MPYKUHBI.

[IpuMeHeHHE MaTEMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB

B Ka4eCTBe Mo/ieJiel 1J1s1 ONMCaHUsl KoJie6aHUM B OKpYyKawlleM
MHpe.

PeuieHue 3a/1a4, CBSI3aHHbIX C BbIYMCJIEHHUEM UJIU OLIEHKOH
4acToThI (Mepuoja) KojaebaH Ui

MexaHu4YecKue
BOJIHBI. 3BYK
(84)

CBo¥iCcTBa MeXaHHUYECKHUX
BoJiH. JIsiMHa BoJiHBL. Mexa-
HHUYeCKHe BOJIHBI B TBép,ELOM
TeJle, ceicMUYeCcKHe BOJHBI.
3ByK. [pOMKOCTb 3ByKa

U BbICcOTA TOHA. OTpakeHUe
3ByKa. UHQpa3ByK U yibTpa-
3BYK

O6Hapy»keHMe U aHaJ/IM3 BOJIHOBBIX SIBJIEHUU B OKpY»KalollieM
MHDpe.

Ha6Juito/ieHHe pacnpocTpaHeHHsl MPOJOJIbHBIX U IONepevyHbIX
BOJIH (Ha MojiesiM) ¥ o6Hapy»KeHHe aHaJIOTUYHBIX BU/I0B BOJIH B
npupoJie (3ByK, BOJsIHbIEe BOJIHBI).

BelunciieHue JJIMHBI BOJIHBI M CKOPOCTH PacnpocTpaHeHUs
3BYKOBBIX BOJIH.

JKCllepuMeHTa/IbHOe OllpeJieJleHre I'PaHUIL YacTOThI CJABIIIUMBIX
3BYKOBBIX KOJIe6aHUH.

Ha6uroieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT 4acTOThI (B TOM
YHCJIe C UCT0JIb30BAHMEM MY3blKa/bHbIX HHCTPYMEHTOB).
Ha6stofenue 1 06bsICHEHHE SIBJIEHHUS aKyCTHUYeCKOTO pe3o-
HaHca.

AHasnu3 OpUTHHAJIBHOTO TEKCTA, NOCBALLEHHOTIO HCII0/b30Ba-
HHUIO 3BYKa (MJIM yJIbTpa3ByKa) B TeXHUKe (3X0JIOKaL s,
yJbTPa3ByK B MeJULIMHE U [Ip.); BbIIIOJIHEHHE 3a/JaHUH 110 TeK-
cTy (CMBICZIOBOE YTEHUE)

Paspaes1 10. 3j1eKTpOMarHUTH

oe 1oJie U 3JIeKTPOMarHUuTHbIe BOJIHbI(254)

J/IeKTPOMarHMT-
Hoe noJie

3HeKTpOMaFHI/ITHoe oJie.
aﬂeKTpOMaFHI/ITHbIe BOJIHBIL.

HOCTpOGHI/Ie paCCy)K,C[eHPIﬁ, OGOCHOBbIBa}OLLU/IX B3aMMOCBA3b
3JIEKTPHUY€CKOIro ¥ MarHuTHOro rnoJieu.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe coepxxaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4allHUXCs
(Ha ypoBHe y4eOHBbIX AeHCTBUI)

M 3JIEKTpoMar-
HUTHBIE BOJIHBI
(64)

CBOMCTBA 3JIEKTPOMAarHM1T-
HbIX BOJIH. [llkasa asieKkTpo-
MarHUTHBIX BOJIH. UcroJib30-
BaHHUE 3JIEKTPOMArHUTHbIX
BOJIH JIJIs COTOBOM CBSI3H.
JJIeKTpOMarHuTHasa pupoja
cBeTa. CKOpOCTb CBeTa.
BoJsiHOBbIE CBOWCTBA CBETa

JKCnepuMeHTa/lbHO€E U3yYeHHEe CBOWCTB 3JIEKTPOMAarHUT-
HBIX BOJIH (B TOM YHCJIE C TOMOIIbI0 MOOUJIBHOTO TeJle-
¢doHa).

AHasiu3 PEeHTreHOBCKHUX CHHUMKOB 4YeJIOBEYECKOI'O Opra-
HH3Ma.

HOTO M3JIy4eHUs B IPUPOJe: >KUBble OPraHU3Mbl, U3J1y4eHUS
HeGeCHBIX TeJl (CMBICJIOBOe YTEHHE).

PacrniosnaBaHue W aHa/lM3 pas/IMYHbIX IPUMEHEHUH 3JIeKTpO-
MarHMTHBIX BOJIH B TEXHHUKE.

Pemenue 3aza4 ¢ ucnosb3oBaHueM GpoOpMyJI AJis CKOPOCTH
3JIEKTPOMarHUTHBIX BOJIH, AJIMHbI BOJIHbI M YaCTOThI

cBeTa

Paspaes 12. CTpoeH

ve aToMa 4 aToMHoOro sajapa (15 4)

HUcnyckanue

U NOTJIOIeHue
cBeTa aTOMOM
(44)

OmnbrThl Pe3zepdopaa u miiane-
TapHasd Mogesb aToMa bopa.
HcnyckaHue U norJsolgeHue
cBeTa aToMOM. KBaHTBL
JluHeH4yaThble CIEKTPHI.

O6¢cyxeHue nean onblToB Pesepdopaa no uccieoBaHUIO
aTOMOB, BbIIBIKEHHE T'MIIOTE3 O BO3MOXKHBIX pe3yJibTaTax

OMNBITOB B 3aBUCUMOCTH OT NPEJI0JIaraeMoro CTpOeHUsI aTOMOB,
¢$opMyMpoBaHHe BBIBOIOB U3 Pe3yJIbTaTOB ONbITOB.

O6c¢cy>x/ieHHue NPOTUBOPEYHH MJIaHETAPHON MOJIe/IM aToMa

U OCHOBaHUM AJId TUIIOTE3bl Bopa O CTallUOHAPHBIX Op6I/ITaX
3JIEKTPOHOB.

Ha6mo,ue1-me CIJIOLIHBIX U JINHEHYaThIX CIIEKTPOB U3JIy4YeHUA
Pa3JIMYHBIX BELECTB. O6'bsICHEHHE JIMHEHYATBIX CIIEKTPOB
H3Jy4YeHUus

AHanus TEKCTOB, OITNUCbIBAOIIUX TPOABJIEHUA 3JIEKTPOMArHUuT-
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OxoHuaHue mab.

CTpoeHue
aTOMHOTrO sjpa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-U3Jy4yeHHusl.
CTpoeHHe aTOMHOTIO A/pa.
Hyk/10HHast MoJieslb aTOMHOTO
aapa. Usoronel. PaguoakTus-
Hble npeBpalieHus. [lepuof,
noJiypacraza.

JleicTBUSA pajMOaKTHUBHBIX
M3JIy4eHUH Ha )KUBble
OpraHHU3Mbl

O6cyxaeHre BO3MOXKHBIX TUIIOTE3 0 MO/JeJIsSIX CTPOEHUS s1ipa.
OnpezesieHue cocTaBa si/iep 110 33JaHHbIM MacCOBBIM M 3apsi/i0-
BBIM YHCJIAM U 10 MOJI0KEHUIO B IEPUOJUYECKOH CUCTEME
anemMeHTOB (MC — xumus).

AHasiy3 U3MEHEeHHUs COCTaBa s14pa U ero MoJ0XKeHHUs

B [IEPUOJIMYECKOHN CUCTEME NMPU A-PaJHUO0AKTUBHOCTHU

(MC — xumMus).

HcciefpoBaHre TPEKOB @-4acTHUI] 110 TOTOBbIM poTorpadusam.
OGHapy»eHHe U U3MepeHHe paJiMalluOHHOTO GOHA C MOMOLIbIO
J03UMETPA, OLleHKa ero UHTEHCUBHOCTH.

AHaiu3 GUOJIOTHYECKUX U3MEHEHUH, MPOUCXOASAIINX M10/]
JeHdCcTBUEM paJUOaKTUBHBIX u3aydeHudl (MC — 6uosiorus).
Hcnosb3oBaHue paJMOAaKTUBHBIX U3/IyYeHUH B MeJUIIMHe

(MC — 6uoJsiorus)

ApepHble
peakuuu (5 4)

AnepHble peakiiy. 3aKOHbI
COXpaHeHHs 3apA0BOT0 U
MacCOBOTO 4YHCeJl. JHepTrus
CBfI3H aTOMHBIX AZep.
CBsA3b MacChl U 9HEPTHH.
Peakuuu cuHTe3a 1
JeJIeHUus ajep.

W CTOYHUKM 3HEPTUU
CoJiHIIa ¥ 3BE3/,.

fnepHas sHepreTHKa

PemeHue 3a/ja4 ¢ UCNOJIb30BaHHMEM 3aKOHOB COXpPaHEeHUA
MacCOBBIX U 3apAA0BbIX YHCeJ Ha Ollpejie/leHHe pe3y/bTaToB
AJlepHBIX peaKLUi; aHa/IU3 BO3MOKHOCTH UJIM HEBO3MOXXHOCTH
AJIepPHOH peaKLUH.

OneHKa 93HEePTHH CBS3H si/lep C UCIO0Ib30BaHUEM GOPMYJIbI
JUHIITeHHa.

06CY)K,C[€HI/IQ NepClneKTHUB UCII0JIb30BaHUA yIIPaBJIA€eMOTr0
TEpMOAAEPHOI'0 CUHTE3a.

O6cyx/jeHre TPEeNMYLIECTB U 9KOJIOTHYeCKHUX MPoGJIeM,
CBSI3aHHBIX C 1IepHOU 3HepreTukoil (MC- akos0THsA)
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CtpoeHue M 3BoI0nMsA BecennenHoi (5 4)

BcesieHHasa u eé
CTpOEeHHue.

Peseps 24.

Cocras, cTpoeHue U
npoucxoxaeHue ComHeYHOH
CHUCTEMBI.

Bosbiiue niaHeThl
COJIHEYHOU CUCTEMBI.
Mauible Tes1a CotHeUHOMH
CHUCTEMBI.

CTpoeHue, U3nydyeHue U
3Boutonvs CoJiHIIA U 3BE3/I.
CTpoeHMe U 3BOJIIOLIUS
Bcenennou.

['eonieHTpUYECKas U reJIMOLEHTPUYECKAsi CUCTEMbI MHUpa.
CocTaB, cTpoeHHe U IporcxoxaeHre COTHEYHOU CUCTEMBI.
®dusnyeckas npyupoJa HebeCHbIX Tesl COJIHEUHOM CUCTEMBIL.
[ls1aHe Tkl Masible Testa CosiHeYHOU cucTeMbl. CTpoeHuUe,
n3syyyeHue U aposiron s CosHua v 3Be3/. CTpoeHue u
aBouttolus BeesieHHoM. ['MnoTesa BoJibloro B3pbiBa.
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