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[IpumepHas pa6oyas nmporpamMmma no ¢puU3UKe Ha YPOBHE OCHOBHOIO
obulero o6pa3oBaHHUs COCTaBJeHA HAa OCHOBe IOJIOXKEHHUH U Tpe-
60BaHUM K pe3yJbTaTaM OCBOEHUsI Ha 6a30BOM YpPOBHE OCHOBHOH
06pasoBaTeJIbHOU MpOrpaMMbl, pejicTaBJeHHbIX B PelepasbHOM ro-
CyZlapCTBEHHOM 06pa30BaTEJIbHOM CTaH/AapTe OCHOBHOTI'O 06IIero 06-
paszoBanusa (PI'OC 000), a Takxke c yuyéToMm [[puMepHON TpOrpamMMbl
BocnuTaHus U KoHnennuu npenojaBaHus yueGHoOro npeamera «du-
3UKa» B 00pasoBaTeJsibHbIX opraHusainusax Poccuiickoit Penepaiuu,
peaysn3yLUX OCHOBHbIE 0011[e00pa3oBaTe/bHbIE IPOrPaMMbl

NOACHUTE/IbHAA 3AMUCKA

Copeprxanue [IporpaMMbl HanpaBJ/ieHO Ha pOpMHUpPOBaHUE ecTe-
CTBEHHO-HAy4YHOH TI'PaMOTHOCTH yYallUXCsA U OpPraHU3aldI0 H3Y-
yeHUs QU3UKU HA [esATEeJbHOCTHOH OCHOBe. B Hell yunThIBaloTCA
BO3MOXHOCTH NpeaMeTa B peanu3anuu Tpeb6oBanut ®I'OC 000
K IJIAHUPYEMbIM JIMYHOCTHBIM M MeTalpeJMeTHbIM pe3yJbTaTaM
00Oy4yeHHs], a TAKXKe MeXKIIpeJiMEeTHbIE CBSI3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPeJMEeTOB HA yPOBHE OCHOBHOTO 00111er0 06pa30BaHuUs

B nporpamMe onpepesiloTcs OCHOBHBIE 11eJIU U3Y4YeHUs GU3NKU
Ha YpOBHE OCHOBHOTO 06l1ero o6pa3oBaHUs, [JIaHUPYyeMble pe3yJib-
TaTbl OCBOEHHUS Kypca GU3MKH: JUYHOCTHBIE, MeTallpeJMeTHBIE,
npejgMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpaMma ycTaHaBJMBaeT paclnpejesieHle y4eGHOro MaTepuasa
1o rojaMm oby4eHus (1o Kjaccam), nIpejaaraeT NpUMepHYIO [10CJIe/0-
BaTeJIbHOCTb U3y4YeHUSs] TeM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHUSA NpeJ-
METHOI'0 COJZlep>KaHHUs U YIETe BO3PACTHBIX 0COOGEHHOCTEH yJyaluxcs,
a TakXXe MPUMEPHOE TeMaTHYeCcKoe IJIAaHMPOBAaHUE C yKa3aHUEM KO-
JINYECTBa 4aCOB Ha U3y4YE€HHE KaXKJ0H TeMbI U IPUMEPHOU XapaKTepH-
CTUKON y4eOHOU [esATeJbHOCTH y4allluXCsl, peajM3yeMod NpU U3y-
YEeHHUHU 3TUX TEM.

[IporpaMMa MOKeT GBITh HCIOJb30BaHA YYMTEJSIMH KaK OCHOBa
JJIsI COCTaBJIEHUSI CBOUX pabouux nporpamm. [Ipu pa3pab6oTke pabo-
yell nporpaMMbl B TEMaTHYECKOM IJIAHUPOBAaHUHM [OJKHBI OBITh
y4YTEeHbl BO3MOXXHOCTH HCII0JIb30BaHUS 3JIEKTPOHHBIX (LHPPOBBIX)
00pa3oBaTeJbHBIX PECYpPCOB, SIBJSIOLIUXCA y4eOHO-METOAUYECKUMU
MaTepuasaMu  (MyJbTHUMeAUHHbIEe MpPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH U 33Ja4YHUKH, 3JIEKTPOHHbIe OHWOJIMOTEKH, BUPTYyaJbHbIE
JIabopaTOpHUH, WUTPOBbIE NMPOTPaMMBbl, KOJJIEKLIUU IUGPOBBIX 06pa-
30BaTeJbHBIX PECYPCOB), peaJU3yILUX JUAAKTUYECKHE BO3MOXK-
Hoctu HKT, cozmepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOLATEJIb-
CTBY 06 06pa30BaHUU.

[IpuMepHas pabodass mporpaMMa He CKOBBIBAeT TBOPYECKYI0 MHHU-
LUATHUBY YIUTEJEH U NMPeJloCTaBJIsIeT BO3MOXKHOCTH [JIsl pean3aluu
Pa3/IMYHBIX METOAUYECKUX ITOJXO0/0B K ITPENoJaBaHUui0 GU3UKHU IPHU
YCJIOBUH COXpaHEHUS 06513aTeJIbHOU YaCTH CoAeprKaHUs Kypca.




OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3UKA~»

Kypc ¢pusuku — cucteMoo6pa3yruiui s eCTeCTBEHHO-HAaYYHbIX
y4eOHbIX IPeAMEeTOB, NOCKOJIbKY GU3HNYeCKHe 3aKOHDI JIeKaT B OCHO-
Be MPOLIECCOB U fIBJEHUMN, U3ydyaeMbIX XUMUeH, 61Mo0ruel, acTpoHO-
Muel u pusndeckout reorpadpueil. Pusrka — 3TO NpeagMeT, KOTOPHIN
He TOJIbKO BHOCUT OCHOBHOH BKJIaJ| B €CTECTBEHHO-HAYYHYIO KapTHHY
MHPa, HO U IpeJocTaBjsAeT HauboJee siCHble 06pas3ibl NIPUMeHEeHHus
HAay4yHOro MeToJa MO3HaHUs, T e cnocoba MoJjy4eHUs JOCTOBEpPHBIX
3HaHUU 0 mupe. HakoHen, ¢usnka — 3TO npeaMeT, KOTOPbIA HapAAY
C JpYyTUMH €eCTECTBEHHO-HAay4YHbIMU INpeJMEeTaMH [JOJUKEH JaTh
IIKOJIbHUKAaM Ipe/icTaBjeHHe 06 yBJIeKaTeJbHOCTH HAy4YHOTrO HcCIe-
JlOBaHUS U PaJIOCTH CAMOCTOSTEJIbHOTO OTKPBITHS HOBOT'O 3HAHMUS.

OpHa U3 rJ1aBHbBIX 33724 $U3NYEeCKOro 06pa30BaHUs B CTPYKType
006111ero 06pa3oBaHusl COCTOUT B GOPMHUPOBAHUHN eCTECTBEHHO-HAy4-
HOU I'PaMOTHOCTH U MHTEpPeca K HayKe Yy OCHOBHOM MacChl 00y4aro-
LUXCs, KOTOpble B JAajbHeHIIeM OyAyT 3aHATbI B CaMbIX pPas3HO-
06pas3HbIxX chepax gesaTeqabHOCTH. Ho He MeHee BaxkHOM 3aja4yel s1B-
JIieTCsl BbISIBJIEHUE U MOJATOTOBKA TAJAHTJIUBbBIX MOJIOJBIX JIIOAEH
JAJIs1 MPOJO/KEHHSI 0O0pa3oBaHUA U JajibHeNIed npodeccrnoHanb-
HOM [J1eITeJIbHOCTH B 06JIaCTH €CTEeCTBEHHO-HAYYHBIX HUCCJIeJ0BaHUHN
H CO3/JJaHUH HOBBIX T€XHOJIOTHU. COTrJIacHO MPUHATOMY B MeXJyHa-
POJHOM COOGILIECTBE omnpeeneHnlo, «EcTecTBEHHO-HAay4Hasl rpa-
MOTHOCTb — 3TO CIIOCOOHOCTD YeJI0BEKA 3aHUMATh aKTUBHYIO I'PaXK-
JAHCKYIO MO3ULIHIO 110 06111eCTBEHHO 3HAaYUMbIM BOIIPOCaM, CBSA3aH-
HBIM C eCTECTBEHHbIMHU HayKaMH, U €ro TOTOBHOCTb UHTEPECOBAThCS
€CTeCTBEHHO-HAay4YHbIMU HJessMU. HaydyHO rpaMOTHBIN YesloBeK
CTPEMUTCS yYacTBOBATh B apryMeHTHPOBAaHHOM O06CYXK/EHUHU TIPO-
6J1eM, OTHOCSIIIMXCS K €CTeCTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro cJeAyUNX KOMIEeTEHTHOCTEH:

—Hay4YHO 0G'bSICHATH SIBJIEHUH,
—OIIeHUBATh U NOHUMATbh 0COGEHHOCTH HAyYHOTO HCCJeL0BaHUS,
—HHTEpPNpPEeTUPOBATh JaHHbIE U HCIOJb30BaTh HAy4YHbIE JOKa3a-

TeJIbCTBA JJI51 T0JIyYeHUS BBIBOJOBY.

H3ydyeHue GU3UKU CIOCOOHO BHECTU pelIalolui BkJaaJ B GopMu-
pOBaHME eCTeCTBEHHO-HAYYHOU rPaMOTHOCTH 00Y4alOIUXCs.

LEN U3YYEHWA YHEBHOIO NPEAMETA «OU3NKA~»

Llesin n3yyeHusi PU3UKH HA YPOBHE OCHOBHOTO 06111ero o6pa3oBa-
HUA onpeZiesieHbl B KoHLeNuy npenojgaBaHus y4eGHOT o peaMeTa
«®usuka» B o6pa3oBaTesbHbIX opraHu3anusax Poccuiickoil ®enepa-
LMY, peasu3yrIluX OCHOBHbIE 06le06pa3oBaTesbHble MPOTPAMMBI,
yTBepKJEHHOU penieHneM Kositermn MuHHCTEpPCTBA NpPOCBeLleHUS
Poccutickoit Pegepanuu, npoTokos oT 3 nekabps 2019 r Ne [1K-4BH.
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Llesnu usyyeHusi U3UKU:

—npuobpeTeHNe UHTeEpPeca U CTpeMJIEHHUS 00y4YalILIUXCS K Hayd-
HOMY U3y4YEHUIO NPHUPOJIbl, Pa3BUTHE HX HHTEJJIEKTyalbHbIX
U TBOPYECKHUX CIIOCOGHOCTEN;

—pa3BUTHE NpPEeACTABJIEHUN 0 HAYYHOM MeTO/ie MO03HaHUsA U popMu-
pOBaHUE HUCCIeN0BATENbCKOTO OTHOLIEHUSI K OKPYKAIOL[UM SIBJIe-
HUSM;

—dopMUpOBaHUE HAYYHOTO MUPOBO33pEHUS KaK pe3yJibTaTa U3y-
YeHHUsI OCHOB CTPOEHHUS MaTepuH U PpyHJaMeHTaTIbHbIX 3aKOHOB
dusuky;

—dopMHUpoBaHUe NpeACTaBJIEHUN O posin PU3UKU i1 PA3BUTHUSA
JAPYTUX eCTEeCTBEHHbIX HAYK, TEXHUKU U TEXHOJIOTUH;

—pasBuUTHe NpejCcTaBJIeHUNH O BO3MOXKHBIX cdepax Oyaylied mnpo-
deccuoHa/NIbHOU [eATeJbHOCTH, CBSI3aHHOW C (QU3MKOH, MHOAro-
TOBKAa K JaJbHellleMy OOy4eHHI0O B 3TOM HalpaBJeHHUH.
JlocTXeHHe 3TUX LieJied Ha YpOBHE OCHOBHOTO 061ero o6pa3oBa-

HUsI 06eClIeYUBaEeTCA PellleHHeM CIeAYIOIUX 3a/1a4:

—mnpuo6GpeTeHre 3HAHUNW O JUCKPETHOM CTPOEHHHU BELIECTBA, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIEKTPUYECKUX, MarHUTHBIX U KBAHTO-
BbIX IBJIEHUSX;

—npuobpeTeHre YMEeHUN ONUChIBaThb U OO'bACHATH GU3UYECKUE SIB-
JIEHU s C UCII0JIb30BAaHWEM MOJIyYeHHbBIX 3HAHUU;

—O0CBOEHHEe METO/IOB pelleHUs] MPOCTENUIINX PACYETHBIX 33/]a4 C MC-
MOJIb30BaHUEM (PUIUYECKUX MOJiejied, TBOPUYECKHUX U MPaKTU-
KO-OpHEeHTUPOBAHHbBIX 33/aY;

—pa3BUTHe YMEHUU HAOJI0AATh MPUPOAHbIE SIBJEHUS U BBINOJHATH
OTBITHI, JIJabopaTOpHbIe PaGOThl U 3KCIEepPUMEHTaJIbHbIE HCCAe0-
BaHUs C UCIIOJIb30BAaHHUEM U3MEPHUTEJIbHBIX TPUOOPOB;

—OCBOeHHEe NMPUEMOB paboThl ¢ HHPopMaIued GU3NIECKOTO Comep-
»)KaHWsl, BKJIOYasd UHGOPMAILIMI0O O COBPEMEHHBIX JIOCTHIXKEHHUAX
$puU3UKH; aHAJIU3 U KPUTUYECKOE OlleHUBaHHe HHOOpMaIUH;

—3HaKOMCTBO cO cpepamMu npodecCHOHAJNbHON J1esITeJbHOCTH, CBS-
3aHHBIMH C QU3UKOU, U COBPEMEHHbIMU TEeXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTUXXEHUSIX GU3UYECKOU HAYKHU.

MECTO YYEBHOIO MPEAMETA «®U3UKA~> B YHEBHOM MJAHE

B cootBercTBUU ¢ PTOC 000 dusuka sBAsAeTCS 00s3aTEJbHBIM
NpeJMETOM Ha YpOBHE OCHOBHOTO o6uiero o6pas3oBaHus. [laHHas
nporpaMmma IpejycMaTpuBaeT u3ydyeHue PpHU3UKU Ha 6GAa30BOM ypOB-
He B 06béMe 238 4 3a Tpu roja oOGydeHHs N0 2 4 B HeJleslo B 7 U 8
KJaccax M nmo 3 4 B Hejeqw B 9 kjacce B TeMaTuyeckoM mJja-
HUPOBAHUM i1 7 M 8 KJaccoB NpeAnoJaraeTcs pe3epB BpPeMEHH,
KOTOPBIA YYUTEJNb MOXET MCIOJIb30BaTh 110 CBOEMY YCMOTPEHHIO,a B
9 kJlacce — MOBTOPUTEJBHO-00061IAK NN MOYJIb.



COAEPXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 knacc

Paspes 1. Pu3uKa M eé poJib B IO3HAHUM OKPY Kalolllero Mupa

dusnka — Hayka o npupoje. SBnenus npuposasl (MC1). dusuue-
CKHe sIBJIeHHUA: MeXaHH4YeCKHe, TeIJIOBble, 3JIeKTpUYeCKHe, Mar-
HUTHBIE, CBETOBbIE, 3ByKOBBIE.

Pusnyeckue BeJHUIHHBIL. V3aMepeHne pU3NIECKUX BeJIMUUH. PU-
3udeckue npubopshl. [lorpemHocTs U3MepeHU MexayHapoaHasi
cucTeMa eJUHHUIL.

Kak ¢usuka u gpyrue ecrecTBeHHble HAQyKHU U3y4alOT MPHUPOAY.
EcTecTBeHHO-HAy4YHBbIM MeTOJ NO3HaHMs: HabJl0JeHHe, MOCTaHOBKA
HAy4YHOT'0 BOIIPOCA, BblJBWXXEHHEe TUMIIOTe3, IKCIepUMEHT IO NPO-
BepKe TunoTes, o6'’bsiCHEHHE HabJl0[aeMoro siBjeHus. OnucaHue
du3NIeCcKUX ABJIEHUU C TOMOILbIO MO/esel.

demoncmpayuu

1. MexaHUu4ecKUe, TENJOBbIE, 3JIEKTPUYECKUE, MAarHUTHDbIE, CBe-
TOBBIE ABJIEHUSI.

2. Pusudeckue NpubOPHI U Npolieypa NpsAMbIX U3MepeHUH aHa-
JIOTOBBIM M IUPOBBIM IPHUOGOPOM.

Jlabopamopubie pabomot u onvimol?

. OnpefiesieHye 1jeHbl JjeJI€HUS UIKaJIbl U3MEPUTEJNBHOTO NPHU-60pa.

. U3MepeHne paccToAHU M.

. U3mepeHue 06'b€Ma KHUAKOCTH U TBEPAOTO TeJa.

. OnpefiesieHre paaMepoB MaJlbIX TeJl.

. U3sMepeHHe TeMnepaTypbl NpU MOMOIIH KHUAKOCTHOT'O TEPMO-
MeTpa U AaT4YMKa TeMIepaTyphl.

. [IpoBeseHre Hccae0BaHUsA 110 NPOBepKe TMIIOTEe3bl: AaJbHOCTb
MoJIéTa MapHKa, MYILeHHOTO TOPU30HTAJIbHO, TEM GOJIBIIIE, YEM
60Jibllle BbICOTA MyCKa.

G s WN -

o))

Pas,qeﬂ 2. HepBOHa‘laJleble CBeJAeHHUA 0 CTPOCHHUH BelleCTBa
CTpOGHI/Ie BelieCcTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepPhbI. Ol'IbITbI,
AOKa3bIBawuive JUCKpeTHOe CTpOeHHe BellecTBa.

1 MC — s/71eMeHTHI COJZlep>KaHHUs], BKJIOUYaKOILMe MeXIpeJAMeTHble CBS3H,
KOTOpbIe NOAPO6HEee PACKPHITHI B TEMAaTHYECKOM IIJIAHMPOBAaHUH.

2 3nech U fjajiee TPUBOAUTCA PACIINPEHHBINA epedyeHb JIaGopaTOPHBIX pa-
60T W ONBITOB, U3 KOTOPOro Yy4YUTeJb JejaeT BbIGOP M0-CBOEMY
YCMOTpPEHHI0O M C Y4€TOM CIMCKa 3KCIepUMeHTaJbHBbIX 3aJlaHuH,
npe/ijlaraeMbix B pamkax OI'D no pusuke.



JlBrm>KeHHe JacTul BelllecTBa. CBA3b CKOPOCTH ABHUKEHHU S YaCTHULL
c TeMnepaTtypoil. BpoyHoBckoe gBmxKeHMe, Auddy3us. Bsaumogei-
CTBMeE YaCTHUL Bell[eCTBA: NPUTHKeHHE U OTTaJIKUBaHUe.
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTeN
U TBEPABIX (KpHUCTAJJIMYECKHX) TeJsl. B3anMoCBsA3b MeXJy CBOM-
CTBaMH BellleCTB B Pa3HBIX arperaTHbIX COCTOSHUAX U HUX aTOM-
HO-MOJIEKYJIIPHBIM cTpoeHHeM. OCO6GeHHOCTH arperaTHbIX COCTOSI-
HUM BOJIbI.
Hdemoncmpayuu
1. Ha61roeHMe 6pOyHOBCKOTO ABUKEHHUS.
2. Habnwoaenue nuddysuu.
3. HabaroaeHue siBJIeHUH, OOBACHSIOUUXCS MPUTSHKEHUEM WU
OTTa/IKUBAaHHUEM YaCTHUIL] BelllecTBa.
Jabopamopuvie pabomur u onvimolt
1. OneHka JuaMeTpa aToMa MeTOJAOM PAZOB (C MCIOJIb30BaHUEM
doTorpaduii).
2. OnpITEI IO HA6JIIOJIEHUIO TENJIOBOTO PACIIMPEeHHUs ra3os.
3. OnbITHI IO OGHAPYXKEHUIO el CTBUSA CUJI MOJIEKYJIAPHOro Npu-
TAXKEHUs.

Pazgen 3. [IBUKeHHe U B3aUMOJENCTBHE TeJl

MexaHu4yeckoe [BU)KeHHe. PaBHOMepHOe M HepaBHOMEpHOe
ABrxxkeHue. CkopocTb. CpefHASA CKOPOCTb NPH HEpPaBHOMEPHOM
ABW>XXeHUHU. PacuéT nyTHU ¥ BpeMeHH ABUKEHUSI.

flBneHve nHepuMH. 3aKOH MHepLHH. B3auMoaelcTBUe Tesl Kak
NMpUYMHA U3MEHEeHUs] CKOPOCTU JBUXKeHHUs Tes. Macca kak mepa
WUHepPTHOCTHU TeJia. [LioTHOCTB BenjecTBa. CBsI3b JIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B €UHUIE 06'bEMaA BellleCcTBa.

Cuia Kak XapaKTepHUCTUKa B3auMogelcTBus Tes. Chja ynpyro-
CcTU U 3aK0H ['yka. U3MepeHUe cubI C MOMOIIbIO JAUHaAMOMeTpa. fB-
JleHHe TATOTeHUd U chJa TsxecTH. Cuia TAXKeCTH Ha ApPYyrux nJa-
HeTax (MC). Bec Tena. HeBecomocTb. CiioKeHUE CUJI, HallpaBJIE€H-
HbIX MO OJHOUW mpsiMmoil. PaBHOoJZeMcTBywwasa cui. Cujia TpeHUs.
TpeHHe CKOJIbXXKeHUsI U TpeHUe NMOoKosA. TpeHue B NPUPOJie U TEXHUKE
(MQ).

Hemoncmpayuu

1. HabusironeHrue MeXaHHYeCKOT 0 IBUXKEHUA TeJa.

2. HN3mepeHue CKOpPOCTHU NpSAMOJIMHEHHOTO
JBUXKEHHUS.

3. HabsroeHue siBJIeHUS UHEPLIUU.

4. HaGnroieHWe M3MeHEHHUSI CKOPOCTH IPH B3aMMOJEHUCTBHUU TeJl.
5. CpaBHeHUe MaccC 110 B3aUMOJEeNCTBUIO TeJ.

6. Ci1o’keHU e CUJI, HanlpaBJIEHHbIX 10 OJHOU NMPSIMOH.



JlabopamopHbie pabomovl u onvimol

1. OnpepeseHWe CKOPOCTH PaBHOMEPHOTO JBHKeHUs (Ilapuka B
KUAKOCTH, MOJIEe/TH 3JIEKTPUIECKOTO aBTOMOGUJIS U T. I.).
2. OnpepnesieHue cpefiHEH CKOPOCTU CKOJIbXKEHHUSA OpPyCKa HJIM Iia-
pHKa [0 HAKJIOHHOH IJIOCKOCTH.

. Onpesenenye NJIOTHOCTH TBEPJAOTrO TeJa.

4. OnbITHl, JAEMOHCTpHUpYIOLIHEe 3aBUCUMOCTb pacTshKeHUs (ne-
dopmanmu) NpyKUHbBI OT NPHUJI0KEHHOH CHUJIBL.

5. OnbITH], IEMOHCTPUPYIOLIHE 3aBUCHUMOCTD CUJIBI TPEHHUA CKOJIb-
>KeHMs OT Beca TeJa U XapaKTepa CONPHKACAIOIINXCSA TOBEPX-
HOCTeH.

w

Paspes 4. /laBjieHre TBEPABIX TeJl, )KUAKOCTEH M ra3oB

JaBnenue. Cnocobbl yMeHblIeHUs] U yBeJHWYeHHUs JAaBjieHusd. /aB-
JleHHe ra3a. 3aBUCHMOCTDb JlaBJieHUs rasa oT 06'béMa, TeMIepaTyphl.
[lepenava gaBjeHUs] TBEPABIMU TeJIaMH, XUJKOCTAMU U ra3aMu.
3akoH [lackassa. [lTHeBMaTHYecKkrHe MalllMHbI. 3aBUCUMOCTb JaBJie-
HUS KUJAKOCTU OT IJIyOUHBL. 'MapocTaThuyeckuil napagokc. Coob-
awecs cocyabl. 'uapaBandeckre MeXxaHU3MBbl.

AtMmocdepa 3eMau U atMochepHoe AaByeHUe. [IpUUHHBI cylle-
CTBOBaHUs BO3AYIIHONW 060y1049ku 3emuu. OnbiT Toppuyesnnu. Us-
MepeHUe aTMOCPepHOro JaBJyeHHs. 3aBUCUMOCTb aTMOCepHOro
JaBJIEHUS OT BBICOTHI HaJ, ypoBHeM Mops. [Ipubopsl A uaMepeHus
aTMochepHOTO JaBJIEHUS.

JleticTBYe KM KOCTU U ra3a Ha IOrpy>KEHHOE B HUX TeJio. BeiTai-
KUBawlas (apxuMenoBa) cuia. 3akoH Apxumeza. [lnaBaHue TeJ.

BosayxonsiaBaHue.
Hdemoncmpayuu
1. 3aBUCUMOCTbB JiaBJIeHUs rasa oT TeMIepaTyphl.
2. Ilepepaya flaB1eHUA )KUAKOCTbIO U Fa30M.
3. CooGmaromnuecs cocybl.
4. TuapaBInYecKUl npecc.
5. IposiBsieHne felcTBUS aTMOCPEPHOro JaBJIEeHHUS.
6. 3aBHCHMOCTb  BbITAJKHBaWIled cujJbl 0T 00BEMa

MOTPY>XKEHHOWYACTH TeJsla U MJIOTHOCTH KUJIKOCTHU.

7. PaBeHCTBO BBITAJIKUBAKIIEN CUJIBI BECYy BBITECHEHHOM KUJTKO-
CTHU.

8. YcyoBue MaBaHUA TeJsl: NJIaBaHUE WJIM MOTPYKeHUe Tesa B 3a-
BHCHUMOCTHU OT COOTHOIIEHHUS MJIOTHOCTEH Tesia U XXKUJKOCTH.

Jabopamopuvie pabomul u onvimol

1. UccnepoBaHue 3aBUCMMOCTH Beca TeJia B BOJie OT 06'béMa NOTpy-
’KEHHOM B KUJKOCTb YaCTH TeJia.
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2. OnpenesieHUe BbITAJKHUBAKOIEN CUJIbI, AEUCTBYIOlEN Ha TeJlo,
MOTrpy>KEHHOE B »KUJKOCTb.

3. [IpoBepka HE3aBHUCHUMOCTHU BbITAJKHUBAIOIEN CUJIB], JEeHCTBYIO-
IleM Ha TeJIo B KUAKOCTH, OT MacChl TeJia.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BbITaJKHUBawOLleH
CUJIbl, AeNCTBYIOLleN Ha TeJo B >XUJAKOCTH, OT 00béMa moOrpy-
’KEHHOM B KUJKOCTb YAaCTH TeJia U OT IIJIOTHOCTH KHUAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa HJH KOHCTPYUPOBAHHUE JIOJKH U
onpezesieHue eé rpy30noLbEMHOCTH.

Paszzaen 5. Pa6oTa M MOLIHOCTb. JHEpPrusi

MexaHu4eckasi pa6ota. MOLIHOCTB.

[lpocThle MexaHWU3MbI: pbIYar, 6JIOK, HAKJOHHAas IJIOCKOCTb.
[IpaBu/i0 paBHOBecHs pbluara. [[pyMeHeHue IpaBUja paBHOBeCUs
pblyara kK 6Ji0Ky. «30/10TOe mpaBuJio» MexaHUKU. KIIJ| mpocTbix
MeXaHU3MOB. [IpocTbhie MexaHU3MBI B OBITY U TEXHHKE.

MexaHnundyeckas sHeprud. KnHeTnyeckas v noTeHL Ma/IbHAsA 3HeP-
rud. llpeBpallileHMe OAHOro BHJAA MeXaHUYECKOW 3HEPruu B
JpYyroi.3aKoH COXpaHEeHHsI SHEPTUU B MeXaHUKE.

demoncmpayuu

1. IIpuMepbl NPOCTBIX MEXaHU3MOB.

JlabopamopHuvle pab6omuvl u OnbimMmbl

1. OnpepesieHde pPabOThl CUJAbl TPEHHUS] NPU PAaBHOMEPHOM JBIHKe-

HHUM TeJla 10 FTOPU30HTAJbHOU NOBEPXHOCTH.

2. UccnepoBaHue yca0BUM paBHOBECHS pblyara.

3. UsmepeHue KII/] Hak/JI0HHOM MJIOCKOCTH.

4. V3yyeHU e 3aKOHA COXPaHEHUS] MeXaHU4eCKON 3HepruHu.

8 knacc

Pa3aeu 6. TensioBble ABJI€HUST

OCHOBHBIE MOJIO)KEHHUSI MOJIEKYJIAPHO-KHMHETHUYECKON Teopuu
CTpoeHUd BelllecTBa. Macca ¥ pa3Mepbl aTOMOB U MoJieKyJ. OnbITHI,
NMOATBEPXKJAIOLMe OCHOBHbIE NOJIOXKEHHS MOJIEKYJISPHO-KMHeTHUYe-
CKOU TEeOpHH.

Mopesiu TBEPAOroO, )KUJAKOTO U ra3000pa3HOro COCTOSIHUM Bellje-
crBa. Kpucrannudeckue u amopdHsbie Tesna. O6'bsiCHEHNE CBOWCTB
rasos, )XUJKOCTeH U TBEPABIX TeJ Ha OCHOBE MOJIOXKEHUH MOJIEKY-
JISIPHO-KMHeTHU4YeCcKol Teopru. CMauyMBaHMe U KallUJJIIpDHbIe siBJIe-
HUs1. TensioBoe paclliMpeHHe U CKaTHe.

Temnepartypa. CBA3b TeMIepaTyphbl CO CKOPOCTbIO TENJIOBOrO [IBU-
>KeHMsl d4acTull. BHyTpeHHAs 3Heprusa. Cnocobbl H3MeHeHUd



BHYTpPEHHeH 3Hepruu: Telonepejayda U coBepileHue paboThl. Bugbl
TenJionepeAayu: TeNJ0NPOBOJHOCTb, KOHBEKIIMS, U3JIyUEeHHeE.

KosinuecTtBo TemnyioThl. YjaenabHash TENJOEMKOCTb BelecTBa. Te-
IIJI00OMEH U TelJIOBOe paBHOBecHe. YpaBHeHHe TeIJ0BOro 6aJjaHca.
[lnaBysieHHe U OTBepJeBaHHE KPUCTA/IMYECKHUX BELIECTB. YJesbHasi
TemJioTa mJaBjeHUs. [lapoo6pasoBaHre U KoHJeHcauus VcmapeHue
(MC). Kunenue. YaenbHasl TenjoTa apoo6pasoBaHUsi. 3aBUCUMOCTb
TeMIlepaTypbl KUIEHUSA OT aTMOCOEpPHOro JaBJeHUS.

BiaxxHOCTBb BO3AyXa.

JHeprus TOMNJHUBA. Y/eJbHas TelJoTa CTOpaHUA.

Mpunnunel pab6oThl TenyoBbix aABurartesied KIIJ| TemnsoBoro
ABurareJsisi. TensioBble JBUraTe /M U 3alllUTa OKpYy»Kalollel cpezbl
(MQ).

3aKOH COXpaHeHHUs U NpeBpallleHHs] SHEPTruy B TEMJIOBBIX NPO-
neccax (MC).

demoncmpayuu

1. HaburogeHre 6pOYHOBCKOTO JIBMXKEHUS.

2. Ha6nroaenue quddysumn.

3. HabusitogeHue sBJIeHUN CMayuBaHUA U KalUWJJISIPHBIX sIBJIe-
HUMH.

Hab6usogeHue TenJoBOro pacliupeHUs TeJl.

. 3MeHeHUe faBJieHUs ra3a Ipu UI3MeHEHUU 06'béMa U HarpeBa-
HUH UJIU OXJIAXKIEHUU.

. [IpaBusa usmMmepeHud TemMmneparTyphbl.

. Buasbl Tensionepesayu.

. Oxy1axkaeHUe IpU COBEPILLIEHUU paboThlI.

. HarpeBaHue npu coBeplieHNH pa6oThl BHEIHUMHU CUJIAMHU.

10. CpaBHeHHe TENJOEMKOCTEN pa3/IMYHbIX BEILeCTB.

11. HabawoaeHue KUIIeHUs.

12. Ha6aopenue MIOCTOSAHCTBA TeMIlepaTypbl npu

NJIaBJIEHUH.

13. Moge/iy TEMJIOBBIX JIBUTATEJIEN.
JlabopamopHuvle pabomuvl u Onbimbl
1. OnbITHI MO0 OGHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPU-

TSXKEHUS.
2. OnbITHI O BbIpalllMBaHUIO KPHUCTAJIJIOB IOBAPEHHON COJIM WU
caxapa.

3. OnpIThI IO HAOGJIIOJAEHUIO TENJIOBOTO PACHIMPEHUs ra3oB, KU/-
KOoCTel U TBEPbIX TeJl.

. Onpesenenyve JaBjaeHHs BO3/Ayxa B 6aJlJIOHE IIITPHUIA.

. OnBITE], JeMOHCTpUpYIOLIHe 3aBUCUMOCTDb JAaBJIeHHUS BO3/yXaoT
ero o6'béMa 1 HarpeBaHUs WU OXJIAXKEeHUS.

SIS
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6. IlpoBepka runoTresbl JUHEHHOW 3aBUCHUMOCTH [AJHUHBI CTOJIGHKA
KUJKOCTH B TEPMOMETPUIECKONH TPYOKe OT TEMIIEPATYPHI.
7. HabusofieHve H3MeHeHUs BHYTPEeHHeW 3Hepruu Tesa B pe3yJb-
TaTe TeIJoNepejadyd U paboThl BHELIHUX CHJL.
8. UcciepoBaHue siBJeHUs TelJIOOOMeHa NPU CMeUIMBaHUU XO-
JIOOHOU U ropsiyeu BOAbI.
9. OnpefesieHue KOJIMYEeCTBAa TEIJIOThl, MOJY4YeHHOro BOJOU HpU
TenJIOOOMeHE C HarpeThIM MeTa/JIMYECKUM ITUJIUHPOM.
10. OnpepnesieHre yaelbHOU TeNJIOEMKOCTHU BelleCTBa.
11. UccnepoBaHue npouecca UCIapeHUs.
12. OnpepesieHUe OTHOCUTEJIbHOM BJIQXKHOCTH BO3JyXa.
13. OnpeJesieHue yaebHON TENJIOTHI [IJ1aBJEHUSA JIbJA.

Paspaen 7. dleKTpUYeCKUe U MarHUTHbIE SIBJIEHUS

JnexkTpusaunua TeJ. /IBa pojaa 3JieKTpUYeCKUX 3apAfoB. Bzanmo-
JeWCTBUE 3apshDKEeHHbIX Tes. 3akoH KysioHa (3aBHCHUMOCTB CHJIBI
B3aMMOJeMCTBUA 3apAKEHHBIX TeJl OT BeJWYMHBI 3apA/0B U paccTo-
AHUA MeX/Jy TeJaMHu).

dJiekTpudeckoe noJsie. Hanps»k€HHOCTh 3JIEKTPHUYECKOTO MOJIA.
[IpyHLMI Cynepno3ULUH 3JIeKTPHUYEeCKHX Nosiel (Ha KauyeCTBEHHOM
YPOBHE).

HocuTenu ajieKTprUiecKUX 3apsAf0B. DJIeMeHTapHbIN 3J1eKTpUYe-
ckuil 3apsag. CtpoeHue aToMa. [IpoBOJHUKY U IM3JIEKTPUKU. 3aKOH
COXpaHEeHMUS 3JIEKTPUYECKOro 3apda/a.

JJ1eKTpUYeCcKHUi TOK. YCJ0BUs CyleCTBOBaHHUS 3JIEKTPUYECKOTrO
ToKa. UCTOYHUKHU NMOCTOSAHHOrO TOKa. /lelicTBUA 3JIeKTPUYECKOro
TOKa (TenJioBOoe, XUMHUYECKOe, MarHUTHOE). JJIEKTPUIECKUN TOK B
KUJKOCTSIX U rasax.

JsekTpudeckad nenb. Chja Toka. JJIeKTpUYeCKoe HalpsKeHHe.
ConpoTHB/JeHHEe NPOBOAHUKA. Y/eJbHOE CONPOTHBJIEHHE BellecTBa.
3akoH OmMa f/1a yyacTKa Lenu. [locienoBaTesbHOe U NapaJljie/lbHOe
coeJlMHeHHE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIEKTPUYECKOr0 TOKa. 3akoH /Jlkoynsa—
JleH1a. dJleKTpHUYecKHe LlellU ¥ IOTpebuTe 1 3J1eKTPUIeCcKoH aHep-
ruu B 66ITy. KopoTKoe 3aMbIKaHUe.

[locTosiHHbIe MarHUThl. B3anMoielicTBHe NMOCTOSIHHBIX MAarHUTOB.
MarnuTHoe mnoJie. MarHuTHoe mnoJe 3eMJIM U ero 3HadyeHUe JAJs
kU3HU Ha 3emJie. OnbIT IpcTeAa. MarHMTHOe MoJie 3JIEKTPUYECKOTO
ToKa. [I[puMeHeHHe 3JIeKTPOMarHUTOB B TexHHUKe. [leficTBHe Mar-
HUTHOTO I0JI Ha NPOBOJHUK C TOKOM. JJIeKTpOJBUTaTe b MOCTOSH-
Horo Toka. Hcmosb3oBaHHWe 3JeKTpoJBUraTesled B TeXHUYECKUX
YCTPOMNCTBAaxX U Ha TPaHCIOpTe.



OnbiTel @apases. ABieHHe 3/1eKTPOMarHUTHOW UHAYKLUU. [Ipa-
BuJio JleHua. dyiekTporeHepaTop. Cnoco6bl MOJIy4eHHUsI 3J1eKTpUule-
CKOU 3HEepruu. JJIEKTPOCTAHIIUU Ha BO30OOHOBJISIEMBIX UCTOYHUKAX
3HEepruu.

demoncmpayuu

1. dseKkTpu3aLus TeJl.
2. IBa poja 3JIeKTpUYECKUX 3aps[oB U B3aUMOJEWUCTBUE 3aps-
KEHHBIX TeJl.
3. YCTpOHCTBO U AelCTBHE 3JIeKTPOCKOIIA.
4. JnekTpocTaTUYecKass MHAYKLUA.
5. 3aK0H coxpaHeHU 3JIEKTPUIECKHUX 3aPsiJ0B.
6. [IpOoBOAHUKH U U3JIEKTPUKH.
7. MopenvupoBaHUe CHUJIOBBIX JUHUN 3J1€KTPUUECKOTO MOJIS.
8. UCTOYHUKH NOCTOSIHHOTIO TOKa.
9. lelicTBUA 3JIEKTPUYECKOT O TOKA.
10. D/1eKTPHUYECKHHN TOK B XKUJKOCTH.
11. 'a3oBbI¥ pa3pAaa,.
12. U3MepeHUe CUJIBI TOKA aMIIEPMETPOM.
13. U3MepeHUe 3JIeKTPUUYECKOT0 HANpPSXKEHHSI BOJbTMETPOM.
14. PeocTaT U MarasvuH CONpOTUBJIEHUH.
15. B3auMoeicTBYe NOCTOSIHHBIX MAarHUTOB.
16. MogenupoBaHue HEBO3MOXXHOCTHU pasfieleHUs MOJIIOCOB Mar-
HUTA.
17. MopenupoBaHHe MarHUTHBIX HOJIEW MOCTOSHHBIX MarHUTOB.
18. OnbIT dpcTena.
19. MarHuTHOE 110JIe TOKA. JJIEKTPOMarHur.
20. [leficTBMe MarHMTHOTO M0Ji1 HA IPOBOJAHUK C TOKOM.
21. dDneKTpoZABUTraTeEb IOCTOSIHHOIO TOKA.
22. UccnenoBaHue siBJIEHUS 3JIEKTPOMAarHUTHOU UHAYKILUH.
23. OnpeiTel Papages.
24. 3aBUCHMOCTb HallpaBJIeHUSI UHAYKLMOHHOTO TOKA OT yCJIOBUHETO
BO3HHUKHOBEHHUS.
25. dJIeKTporeHepaTop NOCTOSIHHOTO TOKa.
JlabopamopHuvle pab6omuvl u Onbimbl
1. OnbITHI MO HAGIOAEHUIO 3JIEKTPU3AIUH TeJ UHAYKIUEH U MpHU
CONMPHUKOCHOBEHMUH.
2. HccnepoBaHue JeHCTBUS  3JIEKTPUYECKOTO TOJSA  Ha
NMPOBOJAHUKU U JUIJTEKTPUKH.
3. Coopka W mpoBepKa pPabOThl 3JIEKTPUYECKOU LeNH MOCTOSHHOTO
TOKa.
4. I3MepeHUe U peryJiupoBaHUe CUJbI TOKA.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

. U3MepeHue u peryinpoBaHHUe HaNps>KeHHUsI.

HccnepoBaHve 3aBUCUMOCTH CHJIBI TOKa, UAYLIEro 4yepe3 pe-
3HUCTOD, OT CONPOTHBJIEHHUS Pe3UCTOpa U HaNpSKEHHUS Ha pe3u-
cTope.

OnbITHI, AEMOHCTPUPYIOLHE 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NPOTHUBJIEHUs] NMPOBOJHHUKA OT €ro JJIMHBI, MJIOLAJU IOolepey-
HOTO CeYeHHUs U MaTepUasa.

. I[IpoBepka npaBuJia CJA0KEHHUS HANpPS>KEHUW NpU HocjieloBa-

TeJIbHOM COe/IJUHEHHH [IBYX PE3UCTOPOB.

. [IpoBepka npaBuJia AJis1 CUJIbl TOKA IIPH NapaJijieJIbHOM CoeH-

HEHUH PE3UCTOPOB.

OmnpefesieHre paboThl 3JIEKTPUIECKOTO TOKA, UAYIIErO Yepes
pesucrop.
Onpenenenve MOIIHOCTH 3JIEKTPUIECKOT O TOKa,

BblJeJIieMOMHaA pe3UCcTope.
HccnenoBaHne 3aBUCMMOCTH CUJIBI TOKA, UAYIETO Yepes JiaM-
MOYKYy, OT Hallps>XKeHHs Ha HeM.
Onpenenenue KIl/l HarpeBaTeJis.
UccnesoBaHre MarHUTHOIO B3aWMOJeHCTBUA MOCTOSTHHBIX Mar-
HUTOB.
H3ydyeHWe MarHUTHOIO MOJISI NOCTOSHHBIX MAarHUTOB IPH HX
00’ beUHEHUHU U Pa3/ie/IeHUH.

HccnepnoBanue  f[elCTBUA  3JIeKTPUYECKOro TOKa Ha
MarHUTHYIOCTPEJIKY.
OnbITH], JE€MOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI B3aWMOJeN-
CTBHS KaTyLIKHU C TOKOM U MarHUTa OT CUJIbl TOKa U HanpaBJie-
HUA TOKa B KaTyIIKe.
H3y4eHne feldCTBUS MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
KoHcTpynpoBaHue U U3ydeHHe paboThl 3JIeKTPOJBUTATEIS.
Hsmepenue KII/l annekTpoBUraTeJbHON YCTAaHOBKH.
OnBITHI IO UCCJIE€L0BAHUIO ABJEHHUS 3JIEKTPOMarHUTHOU UHAYK-
LIMH: HCCleloBaHUe U3MEHEHU N 3Ha4YeHUA U HanpaBJleHUs UH-
AYKLMOHHOTO TOKa.

9 knacc

Pa3zaen 8. MexaHH4YecCcKHe ABJI€HUSA

MexaHun4yeckoe ABHUXEHHEe. MaTepI/IaJIbHaH Toyka. CucreMa OT-
cyéta. OTHOCUTENIBHOCTh MEXaHHWYEeCKOro ABWXXKeHUs. PaBHoMepHoe
HpHMOHHHefIHoe ABHUXKEHHE. HepaBHOMepHoe HpHMOJlPIHeI;’IHoe ABHU-
JKeHue. CpeﬂHHH M MITHOBEHHad CKOPOCTb TeJia IPU HEpaBHOMEP-
HOM ABHXEHHH.



YckopeHnune. PaBHOyCKOpeHHOe IpsIMOJIMHEeHHOe ABHKeHHe. CBo-
6oaHoe nageHuve. OnbIThl [anunes.

PaBHOMepHOe ABHXXeHHe N0 OKpY>KHOCTH. Ileproz u 4dactoTa 06-
paiieHus. J/InHellHass M yrJjoBasd CKOPOCTH. lleHTpocTpeMuTesbHOE
YCKOpeHHe.

IMepBobiit 3akoH HbroTOHA. BTopoi 3akoH HeioToHa. TpeTuit 3a-
KOH HbloToHa. [IpyHIUI Cylepno3uLiUM CUIL.

Cuua ynpyroctu. 3akoH ['yka. Cusia TpeHUs: cuJjia TPEHUSA CKOJIb-
>KeHMU s, CHUJIa TPeHUs N0KOos, ApYyTHe BUAbl TPEHUH.

CuJa TSKeCTH Y 3aKOH BCEMHUPHOIO TATOTeHUA. YCKOpeHHe CBO-
6osHOrOo nageHus. /JBumkeHue miaaHeT BoKpyr CosiHna (MC). IlepBas
KOCMHYecKas CKOpocTb. HeBecoMOCTb 1 neperpyskHu.

PaBHOBecHe MaTepHaJbHON TOYKH. AGCOJNIOTHO TBEpJOe TeJlo.
PaBHOBecne TBEpAOro Tesa C 3aKpemnsiéHHOM OCbl0 BpalleHUd. Mo-
MEeHT cuJbl. LleHTp TsKecTH.

Umnysbc Tesna. U3mMeHeHue umnyJsbca. UMnynbc cuibl. 3aKoH
coxpaHeHHUs UMNyabca. PeakTuBHOe ABU>KeHUue (MC).

MexaHu4yeckasi paboTa 1 MOIHOCTb. PaGoTa cuJ TsXKeCTH, yrpy-
roctH, TpeHus. CBsA3b aHepruu u paboTsl. [loTeHMa/IbHAsA SHEPTrUs
Tesla, MOJHATOTO HaJ IOBEPXHOCTbIO 3eMJH. [loTeHUMaJbHasA
3Heprusa CKaTol npyxuHbl. KMHeTudeckasa aHepruda. Teopema o
KMHETUYEeCKOH 3Hepruu. 3aKOH COXpaHeHUd MeXaHU4YeCKOH
3HEepruu.

Hdemoncmpayuu

1. HaGurofieHHWe MeXaHHYeCKOro [BIDKEHHUsI TeJjla OTHOCUTEeJbHO
pasHBIX TeJ OTCYETA

2. CpaBHeHMe NyTel M TPAaeKTOPHUH [ABWXKEHHUSA OJHOTO M TOrO XKe
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa

3. U3MepeHHe CKOPOCTH U YCKOpPEeHUs NPSIMOJMHENHOrO JBHXe-
HUS.

4. UccnenoBaHre NPpU3HAKOB PAaBHOYCKOPEHHOTO ABUXKEHUS.

. HabnroneHue ABU>KeHUs TeJla IO OKPY>KHOCTH.

6. HaGuofieHHe MeXaHHWYeCKHUX SIBJIEHUH, NPOUCXOAALIUX B CH-
cteMe oTcuyéTa «Tesexka» NpU eé paBHOMEPHOM U YCKOPEHHOM
JBH>KEHUU OTHOCUTEJIbHO KabHHeTa GU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHHs Tesa OT Macchl TeJjla U JeHcTByloulei
Ha Hero CHUJIBL.

8. Hab6usiojeHue paBeHCTBa CUJ NIPU B3aUMO/JeNCTBUHU TeJl.

9. U3MeHeHHe Beca TeJsla IPU YCKOPEHHOM [ BI>KEHHUH.

10. [lepegavya umnyJibca Npu B3aUMOJeNCTBUH TeJl.
11. Tlpeo6pa3oBaHUsl IHEPIUU IIPHU B3aMMOJEHCTBUH TeJl.

ul
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12 CoxpaHeHUe UMITYJIbCAa IPU HEYIIPYTOM B3aUMO/LENCTBHUU.



13. CoxpaHeHHe UMNOYJibCa MPU aGCOJIIOTHO YIIPYroM B3auMOeH-
CTBUHU.

14. Ha6sroqeHue peaKTUBHOTO JIBUKEHUSI.

15. CoxpaHeHHe MeXaHUYeCKOW 3HEePruy Npyu CBOGOIHOM MaJeHUH.

16. CoxpaHeHHe MeXaHU4YeCKOH SHepruu Npu ABHUKEHHUU TeJa o]
JEeNUCTBUEM NPY>KUHBI.

Jabopamopuvie pabomuvr u onvimol

1. KoHcTpynpoBaHMe TpakKTa JAJid pasroHa M JajbHeHllero
paBHO-MEPHOTO JBUKEHUS IIapUKa UJIU TeJeXKHU.

2. OnpepesieHue cpefHEN CKOPOCTHU CKOJIbXXEeHHUA 6pyCcKa UJIU IBU-
>KeHHs LIapHuKa 10 HAKJIOHHOM MJIOCKOCTH.

3. OnpefeneHre yCKOpPeHHUs TeJla IPU PaBHOYCKOPEHHOM JIBHXe-
HHH 110 HAKJIOHHOH IJIOCKOCTH.

4. UccnefoBaHue 3aBUCUMOCTH MYTU OT BPEMEHU IPHU PaBHOYCKO-
PEeHHOM /JIBM)KeHHUHU 6e3 HauyaJIbHOU CKOPOCTH.

5. [IpoBepka runoTesbl: eCJU NPU PAaBHOYCKOPEHHOM JBHXXEHUHU
6e3 HayaJIbHOW CKOPOCTH NMYTHU OTHOCATCA KaK psAJ, HEUETHBIX
4yuceJ, TO COOTBETCTBYIOLlME NPOMEeXYTKH BpeMeHH OJWHa-
KOBBL.

6. UccienoBaHMe 3aBUCUMOCTH CUJIbl TPDEHUSA CKOJIbKEHHUA OT CH-

JIbl HOPMaJIbHOT O [jJaBJIeHUsl.

. OnpepneneHue ko3ddULIeHTA TPEHUSA CKOJIbXEeHHH.

OnpegesieHHe XXECTKOCTU NPY>KHUHBIL.

9. OnpefeneHrue paboThl CUJbI TPEHHUs NMPHU PABHOMEPHOM [IBMIKe-
HHUMU TeJla 10 FTOPU30HTAJTbHOU NOBEPXHOCTH.

10. OnpepeneHue paboThl CUJIbI YIIPYTrOCTH NPH NOABbEMe Irpysac
HCII0JIb30BaHUEM HENOABHKHOT0 U TOJBUXKHOTO O6JIOKOB.
11. U3ydyeHUe 3aKOHA COXpaHEHUS SHEPryu.

[oelN]

Pa3aes 9. MexaHn4YecKHe KOJIe6aHUA U BOJTHbI

KonebaTesnbHoe  ABHXKeHUe. OcHOBHBIE  XapaKTepUCTUKH
KoJle6baHUM: NepuoJ, 4acToTa, aMIJIMTyAad. MaTeMaTH4YeCKUH U
NPY>KUHHBIA MasgTHHKU. [IpeBpalgeHue dHEepruu npu

Ko0JIe6aTeJbHOM JBHKEHHUH.

3aTyxampliue KosebaHus. BeiHyK/1leHHbIe KosiebaHusA. Pe3oHaHc.
MexaHuuyeckue BoJIHBl. CBolcTBa MexaHHYecKUX BoOJIH. I[Ipo-
JOJIbHBIE U MTONlepeYHble BOJIHBI. /lJIMHA BOJIHBI U CKOPOCTH €€ pac-
npocTpaHeHUs. MexaHUUYeCKHe BOJIHbI B TBEPJOM TeJle, celicMuye-
ckue BosHbI (MC).

3ByK. ['poMKOCTh 3ByKa M BbIicOoTa TOHA. OTpakeHue 3ByKa. UH-
$pasBykK U yJIbTpPa3BYK.
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Hdemonucmpayuu

1. Ha6usirofnenre koJsie6aHuM Tesl noJ AeWCTBHEM CHUJIBI TSXKECTHU
Y CUJIBI YIIPYTOCTH.

2. HabsroeHue KosiebaHUM rpy3a Ha HUTH U Ha TIPY>KHUHeE.

. HabsiroieHune BbIHYXK/IeHHBIX KOJIe6aHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOJOJBHBIX U IONEPEYHBbIX BOJH (Ha Moje-
JIN).

5. HabsrojeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHUYeCKHU pe30HaHC.

JlabopamopHuvle pabomuvl u onvimul

1. OmnpepesieHUe 4acTOTBI U NepUOJA KoJebaHUN MaTeMaTH4YeCKo-
ro MasiTHUKA.

2. OnpefnesieHUEe 4aCTOTHI U NTepHo/a Koyie6baHUU NPY>KUHHOTO Ma
ATHUKA

3. UccnegoBaHue 3aBUCUMOCTH Iepuojia KoyiebaHUU MO/IBENIeHHO-
ro K HUTU rpy3a oT AJIMHbI HUTH.

4, HccnenoBaHue 3aBUCUMOCTH nepuoja KoJIe6aHUH
NMPYy>KUHHOTOMasiTHUKA OT MacChl I'py3a.

5. [IpoBepka He3aBUCHUMOCTH NepHoJa KojebaHUH rpysa, nojBe-
LIEHHOI'0 K HUTH, OT Macchl rpysa.

6. OnbIThl, [JEeMOHCTpHUpYyIOILIWe  3aBUCUMOCTb  Iepuoja
KoJIe6aHUM MNpPY>KWUHHOTO MasATHHMKA OT Macchl TIpysa H
KECTKOCTHU NPY>KUHBL.

7. U3MepeHUe yCKOpeHUs1 CBOOGOHOTrO NajieHusl.

w

Paszpaen 10. JeKTpOMarHUTHOe IMoJie M 3JIEKTPOMarHUTHBIE
BOJIHBI

J/IeKTPOMAarHUTHOe moJie. JJEKTPOMarHuTHble BOJIHbI. CBOWCTBa
3JIeKTPOMAarHUTHbIX BoOJIH. lllkasia 3jileKTpOMarHUTHBIX BOJIH. Uc-
M0JIb30BaHHE 3JIEKTPOMATrHUTHBIX BOJIH JJIsl COTOBOU CBSI3H.

JseKTpoMarHuTHas npupona cBeTta. CKoOpocThb cBeTa. BoyiHOBbIE
CBOICTBa CBeTa.

Hemoncmpayuu
1. CBoiicTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA cBeTa.

Jlabopamopnsie pab6omuvl u onvimol
1 HW3ydeHue CBOUCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbLI MO-
6uabHOTrO TesaedoHa.

Pa3aes 11. CBeTOBBIE SAIBJIEHUSA

JlydeBast Mozenb cBeTa. McTouHUKM cBeTa. [IpsiMosinHelHOe pac-
nmpocTtpaHeHue cBeTa. 3aTMeHuda CouiHIa U JIyHbl. OTpakeHHe cBe-
Ta. [lslockoe 3epKasio. 3aKOH OTpa)KeHHsl CBeTa.



[IpesioMnieHne cBeTa. 3aKOH IpesoMJeHUs cBeTa. [losiHoe BHy-
TpeHHee OTpakeHHe cBeTa. Mcmosib30BaHHE IMOJHOTO BHYTPEHHETO
OTpakeHMUsl B ONITUYECKHUX CBETOBO/IAX.

Jlunza. Xop snydeit B anH3e. OnTHUdeckas cucTeMa ¢oToamnmnapa-
Ta, MUKpockomna u tesieckona (MC). ['1a3 kak onnThu4Yeckas CUCTeMa.
B/1iM30pyKOCTh U Ja/IbHO30PKOCTh.

PasnoxkeHue 6esoro ceeta B criekTp. OnbiThl HbtoTOHA. CiioKe-
HHUe ClIeKTpaJIbHBIX 11BeTOB. /lucnepcus ceeTa.

demoncmpayuu

1.
2.
3.

O Nk

10.
11.
12.

[IpsiMmo/IMHeliHOEe paclpoCcTpaHeHUe CBETa.

OTpakeHUe cBeTA.

[TosryyeHre U306paXKEHUU B MJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.

[IpesiomyieHuE cBeTA.

OnTUYecKuil CBETOBOJ,

Xop nydeu B cobUparomieu JIMH3e.

Xop nydel B paccenBamwolel JUH3eE.

[lonryyeHre n306pakeHUH C TOMOIBIO JIMH3.

[lpuHuun geicrBus doToamnnapara, MUKPOCKONA M TeJIECKO-
na.

Mogess ryiasa.

PassiokeHUe 6€J10T0 CBeTa B CHEKTP.

[MonyyeHue 6es10T0 CBeTA IIPHU CJI0XKEHUHU CBeTa PAa3HbIX [IBETOB.

JlabopamopHuvle pab6omuvl u OnbimMmbl

1.

2.

S

o

HccenoBaHue 3aBUCUMOCTH yTJia OTPaKeHUsI CBETOBOTO JIy4a
OT yrJia naZeHusl.

H3ydyeHne XapaKTepUCTHK U300parKeHUs IIpeiMeTa B IIJIOCKOM
3epkaJle.

HccnenoBaHue 3aBUCUMOCTH yrJa NpeJIOMJIEHHsS] CBETOBOIO Jy-
4Ya OT yrJia aJeHus Ha FPaHUIle «BO3AyX—CTEKJIO».
[TonyyeHHe nzob6pakeHUH C IOMOLLbIO cOOGUparoLiei JTUH3HI.
OnpeneneHue GOKYCHOrO pacCTOSIHUS Y OITHYECKOM CUJIBI CO-
Guparolei JIMH3bI.

OmnbITHI 10 Pa3JIOXKEHHUIO 6€JI0r0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUSTHIO I1BETA NMPEJMETOB NPHU UX HAOGIIOJLEHUU
yepes ;BETOBbIE PUJIBTPHI.

Pa3zaesn 12. KBaHTOBBIE ABJIEHUS

OnbiTel Pezepdopaa u nyiaHeTapHasi MoJZiesib aToMa. Mogesb aTo-
Mma bopa. UcnyckaHue u norsiolieHre cBeTa aToMoM. KBaHTEhI. Jlu-
HelYaTble CIIEKTPHL.

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydyeHusa. CTpoe-
HUe aTOMHOro g/pa. HyksoHHas Moaesib aTOMHOTrO siipa. M30Tonkbl.
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PagvoakTuBHBIEe mpeBpalleHusd. [lepuos mosypacnaga aTOMHBIX
aznep.

AnepHble peakMU. 3aKOHbI COXpaHEHH S 3apsL0BOr0 U MacCOBO-
ro yvces. JHEPrus CBA3HU aTOMHBIX A7ep. CBA3b MacChl ¥ 3HEPTHH.
Peaknuu cuHTesa u fesieHus aaep. Mctounuku sHepruu CoJsiHIA U
3Bé3a (MC).

fApnepHas aHepreTHKa. /lecTBHUA palMOaKTUBHBIX U3JIy4eHUN Ha
>KuBbIe opranusmel (MC).

demoncmpayuu
CneKTpbl U3JIyYEHHS U MOTJIOIIeHHUA.

. CneKTphbl pa3JIUYHbIX ra30B.

CnekTp BogopoJa.

Ha6.u1toneHue TpeKkoB B KaMepe BuibcoHa.

Pa6oTa cyéTyrKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussydeHuss NpUPOSHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jabopamopuvie pabomurt u onvimol

1. HabusitofeHUe CHJIOLWIHBIX M JIMHENYaTbIX CIEKTPOB M3Jyde-

HUA.

2. UccnepoBaHre TpeKOB: U3MepPEHHUE SHEPTUH YAaCTULLbI 10 TOP-

MO3HOMYy Ny TH (1o dpoTorpadusam).

3. U3MepeHue pagroakTUBHOTO dOHAa.

ok wh e

IloBTOpPUTENbHO-06061AI0IUI MOJY/Ib

[loBTOPHUTENBHO-0000AIOIIMN MOAYJb NpeJHa3HaYeH JJs CHU-
cTeMaTH3alMu U 06O0OIIeHUS NMPEeAMETHOTO COJIEpXKaHUSA U OIbITa
JesTeJIbHOCTH, NTPUOOPETEHHOTO NMPU U3YyYEHUU BCEro Kypca ¢usu-
KU, a TakKe [l MOArOTOBKU K OCHOBHOMY TOCy/JapCTBEHHOMY 3K-
3aMeHy o ¢QU3UKe [JisT 00yJarmlUXCsd, BbIOPABUINX 3TOT y4eOHBIN
npeMer.

[lpy M3y4yeHUU AAaHHOTO MOAYJisl pealusylTcsad U CUCTEMaTU3U-
pYIOTCS BUABI eSITEJIbHOCTH, HA OCHOBE KOTOPBIX 06ecliednBaeTCs
JOCTHXKeHUe NpeAMeTHbIX U MeTallpeAMeTHbIX MJIAHUPYEMbIX pe-
3yJIbTAaTOB 00y4YeHHs, pOpMHUPYyeTCsd eCTeCTBEHHO-Hay4yHasg rpaMoT-
HOCTb: OCBOEHHE HAay4YHbIX METOJ0B HUCCAeJOBaHUS SIBJEHUN NPUPO-
Obl U TeXHUKU, OBJIaJleHHEe YMEeHHUSIMU 0O bACHATb QU3UYECKHE SIB-
JIeHUs], IpUMeHsIsl NMOoJIydYeHHble 3HaHU#A, pellaThb 3a4ayd, B TOM
YyucJie KaueCTBEeHHbIE U 3KCIIepUMEHTAalbHbIE.

[MpuHUNUanbHO AEeATe/JbHOCTHBIN XapaKTep AaHHOro pasjeJa
peanusyeTcs 3a CYET TOrO, YTO ydalllhecs BBINOJHAIT 33aJaHUsl,
B KOTOPBIX UM NpeJJiaraeTcs:



- Ha OCHOBe IOJIYYEHHBIX 3HAaHUU paclo3HaBaTb M HAY4YHO 06BSC-
HATb (puU3MUYecKUe ABJEHHUSA B OKpYXKalwlled NpHUpoJe U IMOBCeJ-
HEeBHOM >KU3HHU;

HCI0JIb30BaTh HAy4yHble METO/bl UCCAeN0BaHUSA QU3HUUYECKUX SIB-
JIeHUH, B TOM 4YHUCJIe 51 IPOBEPKU TUIIOTE3 U MOJIydYeHUs Teope-
THYECKUX BbIBO/IOB;

- 00'bSICHSAATh Hay4YHble OCHOBbI HanboJiee BaXKHbIX IOCTUXKEHUH CO-
BpEeMEeHHBIX TEXHOJIOTUH, HalpUMep, NPAKTUUECKOTO HUCIOJIb30-
BaHUs pPa3/IMYHbIX UICTOYHHUKOB 3HEPTUHU HAa OCHOBe 3aKOHA Ipe-
BpallleHUsl U COXpaHeHHs BCeX U3BECTHBIX BU/I0B SHEPTHH.
Kaxkpass U3 TeM JaHHOTO pas/iesia BKJIOYAET 3KCIepUMeHTa/lbHOoe

Hhccaen0BaHMe 00606Ialwinero xapaktepa. Pasjesn 3aBepiuaeTcs
MpoBeJleHUEM [HUArHOCTHYECKOW U OLIEHOYHOH paboThl 3a KypcC OcC-
HOBHOM IIKOJIBL.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBLLEF0 O6PA30BAHUA

UsydyeHue y4e6HOro mpeamera «Du3vKa» Ha YpOBHE OCHOBHOTO
o6ulero o6pa3oBaHUs JO/KHO 0GecrneYyuBaTh JOCTHXKEHHUE CJeflylo-
LIMX JIMYHOCTHBIX, MEeTAalpeJAMeTHbIX U NMPeAMETHbIX 06pa3oBaTe/ib-
HbIX PE3YJIbTATOB.

JMYHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe 6ocnumanue:

—IposiBJIEHHMEe HHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoit Gusnyeckor HayKH;

—I€EHHOCTHOE OTHOIIEeHHEe K JOCTHXKEHHSIM POCCUUCKUX Y4é-
HBIX-PHU3UKOB.

I'pasicoanckoe u Oyxo6Ho-npascmeenHnoe ocnumanue:

—TrOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B 06CYyX/JeHUH OOIEeCTBEHHO-
3HAYUMBbIX M 3TUYECKUX Npo6JieM, CBA3aHHbIX C NPAaKTUYECKUM
NIpUMEeHEHHEM JOCTHKeHUH PU3UKH;

—O0CO3HaHHWEe BaXKHOCTH MOPAJIbHO-3TUYECKUX MNPUHIUIIOB B Jes-
TEeJbHOCTH YYEHOTO.

Dcmemuueckoe eéocnumanue:

—BOCIPUSATHE 3CTETUUYECKUX Ka4eCTB PU3NIECKON HAYKHU: eé rap-
MOHHWYHOT'O NOCTPOEHUH, CTPOTOCTH, TOYHOCTH, IJAKOHUIHOCTH.
Ilennocmu nayunozo nosnanusn:

—OCO3HaHUeE IIeHHOCTH PU3NUECKOH HAayKH KaK MOIJHOIO HHCTPY-
MeHTa MO3HAaHMUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEH-
el cocTaBJALEN KYJAbTYPhI;

—Ppa3BUTHe HAy4YHOH JII0603HATEJIbHOCTH, UHTEpeca K HCce0Ba-
TeJIbCKOW esATelbHOCTH.

Dopmupoéanue Kyabmypbl 300P06bA U IMOUUOHATIbHOZO
onazononyuus:

—OCO3HaHMe LIeHHOCTH 6e30MacHOro o6pasa *HU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NpPaBUJ 0E30MacHOTO MOBeje-
HHUSA HA TPAHCIIOPTE, HA AOPOTaX, C 3J1eKTPUIECKUM U TENJIOBbBIM
060pyZl0BaHUEM B JJOMAIIHUX YCJA0BUX;

—cdopMHUPOBAHHOCTb HaBbIKa pedJeKCcHH, IpU3HAHHE CBOEro Ipa-
Ba Ha OLIMOKY M TAKOrO Ke IpaBa y Apyroro yejoBekKa.
Tpyooeoe eocnumanue:

—aKTHBHOE y4yacTHe B pellleHWH NpPaKTHUYeCKUX 3aZay (B paMKax
CeMbH, IIKOJIbI, FTOPO/ia, Kpasi) TEXHOJIOTUYECKON U COLMAJIbHOU
HanpaBJIEHHOCTH, TPEOYIOLIMUX B TOM YHC/Ie U PU3HNIECKUX 3Ha-
HUH;



—WHTepeC K MPaKTUYeCKOMY U3YYeHUI0 NMpodecCcui, CBA3aHHbIX C
dusukKom.

DKonosuueckoe eocnumanue:

—OpHUeHTalMs Ha NpuMeHeHHe GU3NYECKUX 3HAHUU JJIs pelleHUs
3a/1a4 B 06JI1aCTH OKPY»KaroIel cpe/ibl, IJIAHUPOBAHUS ITOCTYIIKOB
Y OLleHKU UX BO3MOXXHBIX IOCJeACTBUH JJis1 OKpY>Kalollel cpefbl;

—O0CO3HaHUe IJ106a/7bHOr0 XapakKTepa 3KO0J0THYEeCKUX Npob6JieM U
NnyTel UX pelieHus.

Aoanmayun o0yuarOuiezocs K U3IMEHAIOUIUMCS YCI08U-

AM COUUANIBHOU U RPUPOOHOTL CPeobl:

—MOTPeO6HOCTh BO B3aMMOJEWCTBUU NPU BBINOJHEHUU HCCIE0Ba-
HUU M NpoeKTOB GH3UYECKOW HaNpaBJIeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSAM JPYTHUX;

—TMOBBINIEHWE YPOBHS CBOEd KOMIIETEHTHOCTH 4Yepe3 MpaKTHYe-
CKYIO J1esiTeJIbHOCTb;

—noTpe6HOCTb B OPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae dpop-
MYJIMPOBAaTh UJeH, NOHATHSA, TUNIOTE3bl 0 GU3NIECKUX 00'BEKTAX U
SABJIEHUSX;

—oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH
B 06J1aCcTH QU3HKH;

—IIJIaHUPOBaHUEe CBOEro pa3BUTHUS B NIPUOOpPETEHUU HOBbIX GHU3U-
YeCKHX 3HAHUH;

—CTpeMJiIeHUe aHaJIM3UPOBaTh U BbISBJSATH B3aUMOCBS3U NMPUPO-
JbI, 06I[eCTBa U 5KOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM QU-
3UYEeCKUX 3HAaHUMU;

—OIleHKa CBOWX JeWCTBUH C YyYETOM BJIMSHHUS HA OKPYKAIOIIYIO
cpeny, BO3MOXKHBIX I'JI0OGa/JIbHbIX IOCJEACTBUM.

METAMPEAMETHbIE PE3Y/IbTATDI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3zoevie nozuueckue oeticmeus:

—BBISIBJISITh U XapaKTepU30BaThb CylleCTBEHHble NMPU3HAKU OOBbEK-
TOB (IBJIEHUI);

—YyCTaHaBJIUBATh CYIeCTBEHHbIN NPHU3HAK KJacCuPUKALUU, OCHO-
BaHUs JIJIs 06061eHUsI U CpPaBHEHUS;

—BbISIBJIITh 3aKOHOMEPHOCTU U NPOTUBOpPEUHsI B paccMaTpHBae-
MbIX paKTax, JaHHBIX U HAOJII0JIeHUAX, OTHOCAIUXCA K Ppusuye-
CKHM SIBJIEHUSIM;

—BBbISIBJISITh IPUYUHHO-CJIE[JCTBEHHbIE CBSI3U NpPU U3yYeHUU PU3U-
YeCKUX sIBJIEHHU W MPOILIECCOB; JleJIaTh BBIBOJBI C UCIOJIb30BaHU-
eM JeAYKTHUBHBIX U WHAYKTHBHBIX YMO3aKJHOYEHWH, BBIJBUTATh
TUINOTE3bl 0 B3aUMOCBS34X PU3NUYECKUX BEJIUYUH;
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—CaMOCTOSITEJILHO BBIOMPATb CHOCO6 pellleHHs y4e6HOU ¢usuye-
CKOHW 3aja4yu (CcpaBHeHHE HECKOJbKHUX BAapUaHTOB pelleHHs, BbI-
60p HauboJiee MOAXO/SANIETO C YYETOM CaMOCTOSITEJIbHO BbIJieJIeH-
HbIX KDUTEPHEB).

Ba3zoeble uccnedoosamenvckue oeicmeust:

—HCIO0JIb30BaTh BOMNPOCHI KaK MCCAeJ0BaTEJbCKUN HHCTPYMEHT
MO3HAHMUS;

—IPOBOJUTH MO CAMOCTOSITEJbHO COCTAaBJEHHOMY IJIaHy ONbIT, He-
CJIOKHBbIA (HU3UYECKUN 3KCIepUMEHT, HebOoJIbllloe HcCaeJoBaHUe
$u3n4eCcKOro siBJEHUS;

—OLIeHUBAaTh HAa NPUMEHUMOCTb U JJOCTOBEPHOCTb MHGOPMAIHIO,
MOJIyYeHHYIO0 B X0/ie UCCJIeJOBAaHHUS UJIN 3KCIIEPUMEHTA;

—CaMOoCTOSITeJIbHO GOPMYJIMPOBATh OGOOIIEHUS U BbIBOJABI IO pe-
3yJIbTaTaM NMPOBeAEHHOTO HAOJIIOEHUS, ONbITA, UCCAeJOBaAHMUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JlajibHelIllee pa3BUTHE QU3UUYECKUX
MIPOIECCOB, @ TAKKE BBIABUTATh MTPEAIIOJ0XKEHUS 06 NX Pa3BUTHH
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPUMEHSITh Pa3/IUNYHble METO/[bl, HHCTPYMEHTHI U 3aMpPOChI NPU
MoMCKe U 0TO6Ope UHPOpMALUU UJIU JAHHBIX C YYETOM IpeJio-
>KEeHHOM y4e6HOU GU3MIeCcKOoH 3a7a4y;

—aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHNPETUPOBATH WH-
dopmManio pa3IMYHbIX BUJIOB U GOPM NMPEICTABIEHUS;

—CaMOCTOAITEJIbHO BbIOUPATh ONTUMaJIbHYI POpMy npejcTaBJie-
HUsl WHpOpMallMi M WLJIIOCTPUPOBATH pellaeMble 3aJladu He-
CJIOXKHBIMH CXeMaMU, JuarpaMMaMH, HHOU rpapuKOu U UX KOM-
OMHAIUSMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B XoJe o6CcyAeHUsA y4yeOGHOTro MaTepualla, pe3yJibTaToB Jabopa-
TOPHBIX paGOT M NPOEKTOB 337aBaTh BOINPOCHI MO CYLIECTBY 006-
CY>K/laeMOl TeMbl U BbICKa3bIBaTh U/JleH, HalleJIeHHble Ha pellle- HUe
3a/lauy ¥ nojJep>kaHue 6JiarokejaTeJbHOCTH OOIeHUS;

—COIOCTABJISAITh CBOU CYXXJEHUS C CY>KJEHUSMH JPYTUX Y4acTHHU-
KOB JjMaJiora, 06Hapy>KUBaTh pa3JIMuHe U CXO[CTBO MO3ULIUH;

—BbIpa)kaTh CBOIO TOYKY 3pPEHHA B YCTHBIX U TUCbMEHHBIX TEKCTAX;

—yGJUYHO NMPEJCTABAATh PE3YJIbTAaThl BBIIOJHEHHOI0 QU3UIECKO-
r'o ONbITA (3KCIIEPUMEHTA, UCCJIELOBAHUA, IPOEKTA).
Coemecmnuasn deamenvnocms (compyonuuecmeo):

—IIOHUMAaTh U UCIOJIb30BAaTh MPEUMYIeCTBA KOMaHHON U UH/U-
BUAya/JbHONW paboThl NPU pelieHUH KOHKpeTHON ¢bu3uyeckou
npo6JieMbl;



—IpPUHUMaTb LieJJM COBMECTHOHW JesATeJbHOCTH, OPraHU30BbIBATb
JeHCcTBUA IO e€ JOCTHXKEHHIO: paclpefleJsiTb POJIH, 06CYKJAaTh
MPOIEeCChl U Pe3yJbTaThl COBMECTHON pabGoThl; 06061aTh MHEHUS
HeCKOJIbKUX JII0Jel;

—BBINOJIHATb CBOIO 4acTb paboThl, JOCTUrass KayeCTBEHHOIO pe-
3yJIbTaTa M0 CBOEMY HallpaBJIEHHUIO U KOOPJAUHUPYS CBOM Jei-
CTBUS C APYTUMHU YeHaMH KOMaH/[bl;

—OLleHNBaTh Ka4eCTBO CBOEro BKJIa/ia B 001U NPOAYKT 110 KPHUTe-
pHAM, CAaMOCTOSITEJIbHO CHOPMYJIMPOBAHHBIM yYaCTHUKAaMHU B3a-
MMO/IeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHbIE AEMCTBMA

Camoopzanuszayusn:

—BBIABJISATh NPO0GJIEeMBbI B )KU3BHEHHBIX U Y4eOHbIX CUTYaLUsX, Tpe-
OYHOLIUX AJs pelieHus pU3nieCKNX 3HaHUH;

—OPpHEHTHPOBATHCA B Pa3/IMYHbIX NMOJX0JaX NPUHATUS pelleHUuN
(MHAMBUAYa/IbHOE, IPUHSATHE pelleHus B IPyIIle, IPUHATHE pe-
LIeHUH rpynmnoun);

—CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pelieHUss GU3UYECKOU
3a/la4y WJIM IJIaHA MCCJe0BAaHUS C YYETOM UMEIOLIUXCSA pecyp-
COB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh Ipejjara-
eMble BApUaHThI pelleHHUH;

—JieJ1aTh BBIOOP U 6paTh OTBETCTBEHHOCTD 3a pellleHHe.
Camoxonmpons (pegpnexcus):

—/.aBaTh aJleKBAaTHYIO OIleHKY CUTYalUH U NIpeJJiaraTh IJIaH eé U3-
MEeHEHUSs;

—OOBACHATD NMPUYUHBI AOCTHXKEHUs (HeJOCTHXKeHHs) pe3y/IbTaToB
AesATeJbHOCTH, JaBaTh OLleHKY NPUOOPEeTEHHOMY OIBITY;

—BHOCHUTb KOPPEKTUBBI B JAeATEJbHOCTh (B TOM YHCJE B X0/, BBIIOJI-
HeHHs QU3UYECKOTO MCCIe0BaHHUs WM IPOEKTa) HAa OCHOBE HO-
BBIX OOCTOSITEJIbCTB, M3MEHUBIIUXCS CUTYaLUH, YCTAaHOBJIEHHBIX
OIIMG0K, BO3HUKIIUX TPYAHOCTEH;

—OILIeHMBATh COOTBETCTBHUE Pe3y/bTaTa LU U YCIOBHUSIM.
Omoyuonansuslii unmennexKm:

—CTaBUTb ce65 Ha MECTO JPYroro 4YeJ0BeKa B X0/e Cliopa UJIH AUC-
KyCCHM Ha HAay4HYI0 TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIO-
TUKY JpyToro.

IHpunusamue cebn u opyzux:

—IpHU3HABaTh CBOE MPaBO Ha OWIMOKY NPHU pelleHUH PU3nIEeCKUX
3a/1a4y UJIM B YTBEPXKEHU X Ha HAyYHbIE€ TEMbI U TAaKOE Ke ITPaBo
ApyToro.
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NMPEAMETHDBIE PE3Y/IbTATbI
7 knacc

[IpeaMeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpPa)KaTbhb
chOpMHUPOBAHHOCTD V¥ 00YyYAIOLUXCA YMEHUU:

—MCNO0JIb30BaTh MOHATHA: QU3UYECKHEe U XHUMHYECKUe SIBJIEHUS;
HabJIIOJeHHU e, SKCIIEPUMEHT, MOJieJib, TUNIOTEe3a; eJUHHUILbI GU3U-
YyeCKHX BEJIMYUH; aTOM, MOJIEKYJIa, arperaTHble COCTOSAHUS Belle-
cTBa (TBEpJoe, KUAKOe, ra3006pa3Hoe); MeXaHHYeCcKoe JIBHXKeHHe
(paBHOMEpPHOE, HEPABHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPHS,
paBHOJelcTByoIas cui, Aedopmanus (ynpyras, acTuyeckas),
HEBEeCOMOCTb, COOOIIIAI0IINeCs COCY/ibI;

—passinyaTth fABaeHus (Auddysus; TemsoBoe ABUKEHHE YaCTHL Be-
I1eCTBa; pPaBHOMEpPHOEe /[IBM)KEHHE; HEPAaBHOMEPHOE [BHXKEHUE;
MHepLUs; B3aMMOJeHCTBUEe TeJs; paBHOBecHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOHN OCbl0 BpallleHHs; nepejaya JaBJeHUs] TBEPABIMU Te-
JIaMH, )KUJKOCTSIMU Y ra3aMy; aTMochepHoOe JlaBJeHue; NJlaBa- HUe
TeJ; INpeBpallleHUs] MexXaHU4YeCKOH 3SHepruu) IO OINHCAHUI0 HX
XapaKTEPHBIX CBOMCTB UM Ha OCHOBE ONBITOB, JIeMOHCTPHUPYIOIIUX
JaHHoe PpU3UYecKoe sIBJIEHUE;

—Ppacrno3HaBaTh NPOSABJIEHUE U3YUEeHHbIX QU3NUECKHUX SIBJEHUH B
OKpy>KalollleM MHpe, B TOM 4Hcjie GusudecKkue siBJeHUs B IpHU-
poje: MpUMephl JBUKEHUS C Pa3/IMYHBIMU CKOPOCTSIMU B >KUBOH
Y HEeXXMBOUW NPHUPOJiE; AEWCTBHUE CUJIbI TPDEHHUS B NPUPOJE U TEXHU-
Ke; BJIUsIHHME aTMOCOEPHOro JaBJeHUs Ha )KUBOU OpraHu3M; IJja-
BaHHUE pbIO; pblyaru B TeJjie YeJIOBEKa; MPHU 3TOM IEepPEBOJUTH
MPaKTUYECKYI0 33Jady B y4eOGHY, BbIJEJISATh CyIleCTBEHHbIE
CBOMCTBa/NMpHU3HAKU QU3NYECKUX SIBJIEHUH;

—OIHUCHIBATh U3yYEeHHbIE CBOMCTBA TeJ U QU3UYECKUE SIBJEHUS, UC-
nosb3ysa ¢pu3rMYecKre BeJUIYHUHBI (Macca, 06'bEéM, IIJIOTHOCTh Be-
LeCTBa, BpeMs, IyTh, CKOPOCTh, CPESHASA CKOPOCTH, CUJIA yIIPY-
rOCTH, CUJIa TSKECTH, Bec TeJla, CUJla TPeHUs, AaByieHue (TBEpLo-
ro TeJa, >KUJIKOCTH, ra3a), BbITAJIKWBAIOIIAS CHUJIA, MEXaHHUYEeCKasd
paboTa, MOUIHOCTD, MJIEYO CUJIbl, MOMEHT CUJIbI, KO3)DHUIUEHT
M0JIE3HOr0 AeHCTBUS MEXaHW3MOB, KUHETUYeCKasd U MOTEHIH-
aJIbHas YHEPTHs); IPU ONMMCAaHUU NIPAaBUJIbBHO TPAKTOBAaTh pU3U-
4YeCKHH CMBICJ HCIOJIb3yEMbIX BEJIMUMH, UX 0003HAYEHUS U e11-
HULbl QU3UYECKUX BEJIMYHUH, HaXOAUTb GOPMYJbl, CBS3BIBAIO-
e NAaHHYH QU3WYECKyI0 BEJWYHUHY C APYTUMU BEJUYUHAMH,
CTPOUTH rpadrKH U3YYEHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJU-
YUH;

—XapaKTepPHU30BaThb CBOKCTBA TeJI, QU3UYeCKHe SIBJIEHHUS U IIPoLiec-
Cbl, HCIIOJIb3YS NPaBUJla CJA0XKEHUS CUJ (BA0JIb OJHOH NPSIMOH),



3akoH ['yka, 3akoH Ilackasisi, 3aKkoH ApxuMe/Ja, IpaBUJIO paBHO-
Becus pbluara (6J10ka), «30J10TO€e MPaBUJIO» MEXAaHUKH, 3aKOH CO-
XpaHEeHHUS MeXaHUYEeCKOU 3HEePruM; NPy 3TOM /1aBaTh CJIOBECHYIO
$opMy/SIMPOBKY 3aKOHA U 3allUChIBATh €ro MaTeMaTH4YeCKoe Bbl-
pakeHUE;

—O00BsACHATh GU3UUECKHE SABJIEHHUS, IPOLECChl U CBOMCTBA TeJI, B
TOM 4YHCJIe U B KOHTEKCTe CUTYalluil NIPaKTUKO-OPUEHTUPOBAH-
HOro XapakTepa: BbISABJAATb NPHUYUHHO-CJAEeACTBEHHbIE CBS3H,
CTPOUTH 00'bsICHEHHE M3 1—2 JIOTUYECKHUX LIATrOB C OMOPOU Ha
1—2 u3y4yeHHbIX CBOUCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIU 3aKOHOMEPHOCTH;

—peliaThb paciyéTHble 3a4a4u B 1—2 felcTBUS, UCNI0OJb3ys 3aKOHbI
u GopMyJibl, CBA3BIBAOIHE PHU3NYECKHE BEJUYUHbBl: HA OCHOBE
aHaJIM3a yCJO0BHSA 33/jayM 3allMCbIBaTbh KpPaTKOe yCJAO0BHE, MOJ-
CTaBJATH GU3NYECKHE BEJTUIUHBI B $OPMYJIbl U IPOBOAUTH pac-
4€ThbI, HAXOAUTH CIIPAaBOYHbIE JaHHbIE, HEOOXOUMBbIe JJIf pelle-
HUS 3aJay, OLl€eHUBATbh PeaJMCTUYHOCTb MOJy4YeHHOUW ¢usnye-
CKOM BEJIUYUHBI;

—Ppacno3HaBaTb NPO6IeMbl, KOTOPbI€ MOKHO PEIIUTh IPU TOMOIIU
du3UYecKUX MeTO/0B; B ONMCAHUU HCCAeJ0BaHUSA BbIJEJNATb MPO-
BepsAeMoe MpeaIoJioKeHue (TUnoTe3y), pa3jinyaTh U UHTepIIpe-
TUPOBATh IOJIyYEeHHBbIH pe3yJbTaT, HAXOAUThb OIINOKH B XOJ€e
OMbITA, JeJ1aTh BBIBOAbI 10 €r0 pe3yJibTaTaM;

—MNpPOBOAUTL OMNBITHI MO HabJOAeHUI0 GU3UYECKUX SIBJAEHUU WU
du3nvecKkux CBOUCTB Tes: GOPMYJIMPOBATH NpPOBepsieMble MpeJ-
MOJIOXKEHUS], COOMpPaTh YCTAHOBKY U3 NMpPeAJIOXKEHHOT0 060pyloBa-
HMS$, 3alIMUCBhIBATh X0/, ONbITA U $OPMYyJIUPOBATH BHIBO/bI;

—BBbINOJIHATE NpsSMble U3MEPEHHUS PaCcCTOSAHHS, BPEMEHH, MacChl
Tesa, 06'bEMa, CUJIbl U TEMIepaTyphl C UCNO0Jb30BAaHUEM aHaJIOro-
BbIX U IUGPOBBIX NPUOOPOB; 3aNUChIBATh MOKAa3aHUS NPUOGOPOB
Cy4éTOM 33/IaHHOU a6COJTIOTHOH NMOTPEITIHOCTU U3MEPEHHH;

—MpPOBOAUTbL UCCJIEeJOBaHUE 3aBUCUMOCTU OJHONM duanveckoil Be-
JIMYUHBI OT APYTOU C UCIOJIb30BAaHHUEM MPSIMbIX U3MepeHUH (3a-
BUCHUMOCTU NYTHU PaBHOMEPHO ABHXKYLIErocs Tesjaa OoT BpeMeHHU
JBUWXXEHUS TeJsia; CUJIbl TPEHUSA CKOJIbXXeHHUSA OT Beca TeJla, Kade-
CcTBa 06pabOTKM NOBEPXHOCTEHN TeJ U HE3aBUCUMOCTH CUJIbI Tpe-
HUS OT IJIOLAAW CONPHUKOCHOBEHUA TeJI; CUJIbl YIPYTOCTH OT Y-
JIMHEHUS NPY>KUHBI; BBITAJKUBAIOIIEH CUJIBI OT 06 bEMa MOTrpy-
>KEHHOM YacCTH TeJla U OT MJIOTHOCTH XUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOUHBI, HA KOTOPYIO IOTPY>KEHO TEJIO;
YCJIOBHUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHUS pblyara v 6JI0KOB);
y4acTBOBATh B MJIAHUPOBAaHUU y4eOHOI'O HCCJEeO0BaHUS, COOU-
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paThb YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], CJeays MpeasoKeH-
HOMY IJIaHY, PUKCUPOBATh pe3yJIbTaThl MOJyYeHHOH 3aBUCUMO-
cTu GU3UYECKUX BEJIUYHH B BU/JIE NTPE/JIO’KEHHBIX TaGJIUI] U rpa-
$UKOB, les1aThb BBIBOIbI 10 pe3yJibTaTaM HCCIeJ0BaHUs;

—MpPOBOJUTh KOCBEHHble M3MepeHUs1 PU3UYECKHUX BeJUYHUH (IJIOT-
HOCTb BellleCTBa XXUJIKOCTH U TBEPJAOTO TeJia; CUJia TPEHUS CKOJIb-
J)KEeHHUsI; AaBJeHHe BO3/lyXa; BbITAJKUBAIOIIAS CUJIA, NEeHCTBYIO-
11ast Ha MOTPY>KEHHOE B YKUJKOCTb TeJIO; KO3PDUIMEHT ITOJIE3HO-
ro JIEMCTBUSA MNPOCTbIX MEXaHU3MOB), CJeAys MNpeJOKEeHHOU
WHCTPYKIUU: TIPU BbINIOJIHEHHUU U3MepPeHU cobupaTh 3KCIepu-
MEHTAJIbHYI0 YCTAHOBKY U BbIUHCJISITh 3HaYEeHHE UCKOMOU BeJIu-
YUHBI;

—Co6J/II0aTh NpPaBUJa TEXHUKH 0e30MaCHOCTH NMpHU paboTe c Jyabo-
pPaTOpPHBIM 060PYIOBaHUEM;

—YyKa3bIBaTbh NPUHIMINBI AEWUCTBUS NPHUOOPOB U TEXHUYECKUX
YCTPOKWCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIIHECH CO-
CcyAbl, 6apoMeTp, pblyar, NOABUXXHbBIN U HENOJBUXKXHBIN O6JI0K, Ha-
KJIOHHasI JIOCKOCTh;

—XapaKTepUu30BaTh MPUHIHUIbI JEeHUCTBUsS H3YYeHHbIX MPUOOPOB
YU TEXHUUYECKUX YCTPONCTB C ONOPON Ha UX ONUCAHUs (B TOM YHC-
Jie: MOAIINUIHUKN, YCTPOUCTBO BOAONPOBOJA, THAPABIUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, IMTOPIITHEBOH HACOC, apeoOMeTp), UC-
M0JIb3y$ 3HAaHUSA 0 CBOMCTBax GU3UUYECKUX AIBJI€HHUH U HeoOX0o -
Mble GH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOPUBOAUTL NpUMepPbl / HAXOAUTb HHPOPMAIHI0 O MpHUMepax
MPaAKTUYECKOT0 UCIOJIb30BaHUsI PU3UYECKUX 3HAHUU B MOBCEJI-
HEBHOM XU3HU JAJis1 obGecriedyeHUsi 6€30MaCHOCTU MpPHU obpallleHuu
C MpuboOpaMHu U TEXHUYECKHUMH YCTPOUCTBAMH, COXPAaHEHHUS 3/10-
POBBsI U COGJIIOJEHHSI HOPM 3KOJIOTUYECKOT0 NOBEIEHUs B OKPY-
JKarolleu cpene;

—OCYyLEeCTBJAATh 0TOOP UCTOYHUKOB MHPOpMANUM B ceTU UHTepHeT
B COOTBETCTBUU C 3a/JaHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEWUIUXCA 3HAaHUU U NMYyTEM CpaBHEHWs pas3/IMYHbIX HCTOYHU-
KOB BBIJIeJIITh MHOPMAINUIO, KOTOpasi ABJsEeTCAd MNPOTUBOPEYHU-
BOU UJIK MOXKET OBITh HEJJOCTOBEPHOH;

—MHCNOJIb30BaTh MPU BBINOJHEHUH Yy4eOHbIX 3a/laHUU HAay4YHO-IO-
NyJSIPHYIO JIUTEPATYPY PU3UIECKOTO COZiep>KaHUsl, ClTpaBOYHbIE
MaTepHasbl, pecypchbl ceTu UHTepHET; BIaJleTh NpUéMaMH KOH-
CIEeKTUPOBAHUSA TEKCTa, Npeo6pa3oBaHUsA UHPOPMALUU U3 OJHOU
3HAKOBOUW CUCTEMBI B IPYTYIO;

—Co3/laBaTh COOCTBEHHbIE KpaTKHe MHCbMeHHbIe U YCTHBIE COOO0IIe-
HHUSI Ha OCHOBe 2—3 HMCTOYHUKOB MHGOPMaMU PUIUIECKOTO CO-



Jep>KaHHUs, B TOM 4yHcje Ny6JUYHO JeslaTh KpaTKHe COOGLeHHs
0 pe3yJibTaTaxX NPOeKTOB WU yUYeOHbIX UCCIeL0BaHUN; IPU 3TOM
rpaMOTHO MCIO0JIb30BaTh W3y4YE€HHbIM NOHATUWHBIMA annmapaT Kyp-
ca PU3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTaleld;

—IIpHU BBINOJHEHUU Yy4eOHBIX MPOEKTOB U MCCJIe0BaHUN pacmpeje-
JIATb 006513aHHOCTHU B IPyIIIle B COOTBETCTBHUH C NOCTABJEHHBIMU
3a/ladyaMy, CJeJUTh 3a BbINIOJIHEHHEM IJIaHa JeWCTBUH, aZleKBaT-
HO OLleHUBAaTb COGCTBEHHbIN BKJIa/, B lesITEJbHOCTb I'PYINbI; BbI-
CTpauBaThb KOMMYHHKAaTHUBHOE B3aMMO/IeICTBHE, YUUThIBAast MHe-
HHe OKPY>KaloLUX.

8 knacc

[IpegMeTHBIE pe3ybTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
chOpPMUPOBAHHOCTD y 06YYAIOLUIUXCA YMEHUU:

—MCII0JIb30BaTh MOHATUS: Macca U pa3sMepbl MOJIEKYJI, TEIJIOBOE
JBH>KEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIleCTBa,
KpHCTa/UIMYeCKre U aMopdHbIe TeJa, HAChIIeHHbIM U HeHacChl-
LIeHHbIH Map, BJAXKHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPEeHHSS
9Heprusi, TEIJIOBOH JIBUraTeJlb; 3JIeMEHTAPHBIN 3JIeKTPUYEeCKUH
3aps/j, 3J1eKTpHUYecKoe IoJie, IPOBOJHUKU U JU3JIEKTPHUKH, 110-
CTOSIHHBIH 3JIEKTPHUYECKUH TOK, MarHuTHOE I0JI€;

—pasanyaTh sIBJIeHUd (TeNJoBoe pacliupeHHe/cKaTHe, TelJoIe-
peZiaya, TenJIoBOoe paBHOBEeCHe, CMauyuBaHUe, KallUJJspHbIE SIB-
JIeHUs, MClIapeHHe, KOHIeHcalsl, [JIaBJIeHUe, KPUCTAJIN3an s
(oTBepzeBaHME), KHUIIEHHE, Teljonepejada (TeNJONPOBOAHOCTD,
KOHBEKIUS], U3JIyUeHHe); 3JIeKTpU3aLus TeJ, B3aUMOJeUCTBHE
3apsAZoB, AEWCTBUS 3JIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBbIKa-
HHYe, B3aUMO/JIeICTBHE MarHUTOB, AeHCTBHE MarHUTHOTO MOJIsTHA
MPOBOJHUK C TOKOM, 3JIEKTPOMarHWTHas WHAYKLHA) IO OIHU-
CaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOH-
CTPUPYIOIINUX JaHHOEe GU3UYECKOE SIBJIEHUE;

—Ppacro3HaBaTh NPOsIBJIEHUE U3YUEeHHbIX GU3NUECKUX SIBJEHUH B
OKpYy>KalollleM MHpe, B TOM 4ucjie GU3HUIECKHe SIBJIEHUS B IMPU-
poze: MOBEPXHOCTHOE HATSDKEHHE W KalWUISIpHbIE sSIBJIEHUA B
NIpUpoO/ie, KPUCTAJLJIbI B IpUpoJe, uaaydyeHre CosHLA, 3aMep3a-
HHe BOJ0EMOB, MOpPCKHe OpH3bl, 06pa3oBaHUE POCHI, TYMaHa,
HHesl, CHETa; 3JIeKTPHUUECKHe SIBJIEHUS B aTMocdepe, ajIeKTpUie-
CTBO >KMBBIX OPraHU3MOB; MarHUTHOE oJie 3eMJIH, Apeld MoJtto-
COB, pOJIb MarHUTHOTO MOJIA AJIS )KU3HU Ha 3eMJie, OJITPHOE CU-
siHUe; IPU 3TOM NePEBOJUTh MPAKTHUYECKYIO 33/1a4y B YUYeGHYIO,
BBIAEJISAATDH CylleCTBEHHbIe CBOWCTBA/NIPU3HAKU PU3NIYECKUX SIB-
JIEHUH;
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—OIMChIBATh U3y4YeHHble CBOHCTBA Tes U U3UYECKUe sIBJIEHMS, UC-
nosb3ys ¢usnyeckHe BeJUYHWHBbI (TeMIepaTypa, BHYTPEeHHss
3HepPrus], KOJNYeCTBO TEIJIOTHI, Y eJbHas TeNJOEMKOCThb Belle-
CTBa, yJeJ/ibHas TelJoTa IJIaBJIeHUs, yAeJbHasd TelJoTa Napoo6-
pa3oBaHMA, yAesbHas TeIJoTa CrOpaHHUs TOIJIMBA, KO3ddULHU-
€HT I10JIE3HOT0 JeHCTBHUS TeNJIOBOM MallWHbI, OTHOCHUTEJbHAsA
BJIQ)KHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps/], cuja TOKa, 3JeK-
TpHUYecKoe HaNpshKeHHe, CONPOTHUBJEHHEe NMPOBOJHHKA, YJeJIbHOe
COMPOTUBJIEHUE BELLECTBA, pPAa60Ta U MOIIHOCTb 3JIEKTPUYECKOTO
TOKAa); MpPU ONHCAHWU NPABUJIBHO TPAKTOBaThb (PU3IUUYECKUUN
CMBICJI UCII0JIb3yEeMBbIX BEJIMYNH, 0003HAYEeHHUs U e AUHUIbI PU3U-
YeCKMX BeJIMYMH, HaxoAUTb GOPMYyJibl, CBA3bIBalOIIMeE JAAHHYIO
$U3NYEeCKYI0 BEJIMYUHY C APYTMMH BeJUYHMHAMH, CTPOUTH rpadu-
KU M3Y4YeHHbIX 3aBUCUMOCTeN GHU3NIeCKUX BeJHUYHH;

—XapaKTepHu30BaTb CBOHCTBa TeJ, PU3NUECKHE ABJEeHHUSA U Ipo-
LLeCChI, UCII0JIb3ysl OCHOBHBIE MOJIOXKEHHUA MOJIEKYJIAPHO-KUHETHU-
4YeCKOW TeOpHUHM CTPOEHHS BelleCTBa, MPUHIUN CYNEepHo3ULUU I0-
el (Ha Ka4yeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUs 3aps/a, 3a-
koH OmMma pgnd ydacTtka nend, 3akoH /Jlxoynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; IIPH 3TOM [J1aBaTh CJIOBECHYI0 POPMYJIHPOB-
Ky 3aKOHAa Y 3allMCbIBAaTh €ro MaTeMaTH4YeCKOe BbIPaXKeHHUE;

—O00BACHATH PU3UYECKHE NTPOLECChl U CBONCTBA TeJl, B TOM YHC/Ie
U B KOHTEKCTe CUTyalM¥ NPaKTHUKO-OPMEHTHUPOBAHHOIO XapakKTe-
pa: BbIAABJIATH NPUYUHHO-CJIeICTBEHHBbIE CBSA3U, CTPOUTD 00ObsC-
HeHHe U3 1—2 JIOTUYEeCKUX I1aroB € ONopou Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SIBJIEHUH, PU3NUECKHX 3aKOHOB UJIN 3aK0-
HOMEpPHOCTEeH;

—peliaTh pacyéTHbIe 337241 B 2—3 el CTBUA, UCII0J1b3ys 3aKOHBI
u GopMyJibl, CBA3BIBAWOIHMEe PHU3NYECKHE BEJUYUHbBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aZladyd 3alHCbIBaTh KpaTKOe YCJIOBUE, BbISIB-
JISITh HeJJOCTAaTOK JaHHbIX [JIs1 pellleHus 3a/.auy, BbIOUpaTh 3aKo-
HbI U GOpPMyJibl, HEOGXOMMbIe JiF eé pellleHUs], TPOBOJUTD pac-
4E€ThI U CPABHUBATH NOJIYy4YeHHOE 3HaYeHH e GU3NIEeCKOU BeJTUYHU-
HBbI C U3BECTHBIMU JJAHHBIMY;

—Ppacno3sHaBaTb NP06IeMbl, KOTOpble MOKHO PEIIUTh IPU MOMOILLH
$pU3nYecKUX METO/0B; UCNOJb3ysl ONHCAHNE UCCIeL0BaHMs, BbI-
JeJiATh NpoBepsieMoe NpeJNnoJsoKeHHe, OLleHUBaThb NPaBUJIbHOCTb
nopsiika NpoBeieHUs UCCleJOBaHus, [eJlaTh BbIBOJbI;

—IPOBOAUTH ONBITHI 10 HAGJIIOAEHUIO PU3UIECKUX SBJIEHUN WU
du3nyecKkux CBOUCTB TeJl (KanuJIJISIpHbIE IBJIEHUS], 3aBUCUMOCThb
JaBJIEHHS BO3/lyXa OT ero o6'b&Ma, TeMnepaTypbl; CKOPOCTH Npo-



Iecca OCThIBAHUSsI/HarpeBaHUs NPU U3JIYYEHHUH OT I[BeTa U3JIy-
yarolei /morjonjamileid NoBepXHOCTH; CKOPOCTb UCIIapeHHsl BO-
Obl OT TeMHOEPATypPhl KUJAKOCTH U NJIOLIAJU €€ TOBEPXHOCTH;
3JIeKTpU3alus TeJl U B3aUMO/JIeCTBUE 3JIEKTPUUECKUX 3aPs/I0B;
B3aWMO/JIeICTBHE MOCTOSHHbIX MarHUTOB, BHU3yajiu3aliUs Mar-
HUTHBIX NOJIEM NOCTOAHHbBIX MarHUTOB; AEHMCTBUSA MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJIBUraTeJisl MOCTOSTHHOTO TOKa): GOpMyJIMPOBaTh
MpoBepsieMble MPEANOJIOXKEHUSA, COOUPATh YCTAHOBKY W3 NpeJo-
’KEHHOTr0 000py/JOBaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIUPO-
BaTh BbIBO/IbI;

—BBbINOJIHATL NpPsSIMble HW3MEpPEHUS] TeMIlepaTypbl, OTHOCUTEJbHOM
BJIQXKHOCTHU BO3/yXa, CWJIbl TOKA, HANIPSI?)KEHUS C UCIIOJIb30BaHU-
€M aHaJIOTOBBIX NPHUOGOPOB U JAATYUKOB PU3NYECKHUX BEJIMUUH;
CpaBHHUBAThb pe3yJbTaThl U3MEPEHUN C y4ETOM 3aJaHHOU abco-
JIIOTHOM NOTrPelIHOCTH;

—MpPOBOJUTHL WCCJEeJOBaHHE 3aBUCUMOCTU OJHOU (PU3UYECKOU Be-
JIMYUHBI OT APYrod C UCIOJb30BaHUEM MpPSMbIX U3MepeHUH (3a-
BHCHUMOCTb CONPOTHUBJIEHUA NPOBOJHUKA OT €ro AJIMHbI, NJ0LAaLU
MONEPEYHOro CeYyeHUsl U YAeJbHOrO CONPOTHUBJEHMUS BellecTBa
NPOBOJAHHUKA; CUJIBl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT HamNps-
>)KEHHUs Ha MPOBOJHHUKE; HCClAe[0BaHUe MOCJAe0BaTeJbHOr0 U Na-
paJuUIeIbHOTO COeTUHEHUN NMPOBOJAHHUKOB): MJIAHUPOBATH HCCJIEN0-
BaHUe, cOOHUpaTh YCTAHOBKY W BBINOJHATb U3MepeHUs, caeays
NpeAa0KeHHOMY IJ1aHy, GUKCUPOBATbh pe3y/abTaThbl NOJYYEHHOU
3aBHCUMOCTHU B BH/JIe TA6JIUI U TPAadUKOB, eslaTh BBIBOJABI 10 pe-
3yJIbTaTaM MCCJIeJOBaHUS;

—INpPOBOAUTbL KOCBEHHble HU3MepeHUs] GU3UUYECKUX BeJUYUH (yAesb-
Hasl TENJIOEMKOCTb BeleCTBa, COMPOTHUBJIEHUE IPOBOJHHUKA, pa-
60Ta U MOILHOCTb 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HUsl, COOUPATh 3KCIIEPUMEHTAJIbHYIO YyCTAHOBKY, CJIe1ysl IpesJio-
’>KE€HHOU MHCTPYKILUU, U BbIYUCIATH 3HAYEHUE BeJIUUNHBI;

—Co06JII0aTh NpaBUJa TEXHUKHU 6e30MacHOCTU mpu paboTe ¢ Jjabo-
paToOpHBIM 060pyIOBaHUEM;

—XapaKTepUu30BaThb MPUHIUIbI JEHUCTBUS H3YYEHHbIX NPUOGOPOB
U TEXHUYECKHUX YCTPOUCTB C ONTIOPOH Ha UX ONMHUCAHUs (B TOM 4YHC-
Jle: cucTeMa OTOIJIEHUsl JOMOB, TUTPOMETpP, NapoBasi TyYpOUHA,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOUN SHEPTUH, 3J1EeK-
TPOOCBETHUTEJIbHbIE MPUOOPHI, HArpeBaTeJbHbIE€ 3JIEKTPOIPUGOPHI
(mpuMephbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEIH; 3JIeKTPOMAarHuT,
3JIEKTPOJBUTATEJIb IOCTOSIHHOTO TOKA), UCINOJIb3ysl 3HAaHUS O
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CBOMCTBax QpU3UUYECKHUX SBJIEHUN U HeobXoauMble GU3UYeCcKUe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJIb-
Hble MPUOOPHI 10 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (PKUJKOCT-
HbI TepMOMEeTp, TePMOC, ICUXPOMETpP, TUTPOMETp, ABUTraATENb
BHYTPEHHETr0 CrOPaHUs, 3JIEKTPOCKOII, PE0CTAaT); COCTABJIATH CXe-
MbI 3JIEKTPUUYECKHUX Liellel C MocjeJoBaTe/IbHbBIM U MapaJsijesb-
HBbIM COeJIJMHEHUEeM 3JIeMEeHTOB, pa3jinyas yCJOBHble 0603Ha4YeHHUs
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIEeH;

—MOpPUBOJUTH NMPUMEPbI/HAX0AUTh UHPOPMAIUIO O MPUMepaX MpakK-
THYECKOTO MUCNOJb30BaHUA QU3UYECKUX 3HAHUN B MOBCeJHEBHOU
JKU3HU AJis1 ob6ecriedeHUs1 6€30MaCHOCTH NPU 0OpallleHUuU ¢ nNpubo-
pPaMH U TeXHUYECKHMH yCTPOMCTBAMU, COXpPAaHEHUS 340POBbS U
COOJIIOJIeHHUs] HOPM 3KOJIOTHUYECKOro INOBeJeHUs B OKpy:Kalollel
cpene;

—OCyLEeCTBJAATh NOUCK WHPOpMaUU U3NYECKOTO COJEpPXKAHUA B
ceTu WHTepHeT, Ha OCHOBe MMEKWLIUXCS 3HAHUH U NYTEM CpaB-
HEeHHUs [ONOJIHUTEJNbHbIX HCTOYHUKOB BbIAeJAATb HHOpMaALUIO,
KOTOpasl SBJISSETCS NPOTHBOPEYUBON WU MOXKET ObITh HEJOCTO-
BEpHOM;

—MHWCNO0JIb30BaTh NPH BBINOJHEHUU yUeOHbIX 3aJJaHUN Hay4YHO-IO-
NYJIIPHYIO JIUTEPATypy PU3HNUECKOTro CoepKaHUsl, CHpaBOYHbIe
MaTepuasbl, pecypcbl ceTH HHTepHeT; BJaJleTb NPHUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYTyIO;

—Co03/IlaBaTh COOCTBEHHbIE MHCbMEHHbIE U KPAaTKHe YCTHBIE COO0IIe-
HHs, 060011asd MHGOPMALMIO U3 HECKOJbKUX UCTOYHUKOB (PHU3U-
YeCKOr'o cojiep>kaHus, B TOM 4YHCJe NyOGJUYHO NPeACTaBJATb pe-
3yJIbTaThl NPOEKTHOHW WJH HUCCJIeJ0BATEJbCKON [esiTeJIbHOCTH;
MpU 3TOM I'PAaMOTHO HCIOJIb30BaTh M3yYeHHbIH MOHATUHHBIN am-
mapaT Kypca ¢U3HUKH, COMNPOBOXKJAATh BBICTYIJIEHUE Ipe3eHTa-
nuen;

—TIIPU BBINTOJIHEHHUH YYEOHBIX IPOEKTOB U UCCJeIOBaHUU dU3nye-
CKHX MPOLIECCOB paclpefesiTb 006513aHHOCTH B TpyIIle B COOTBET-
CTBUH C MOCTaBJEHHbIMU 33Ja4yaMH, CJeJUThb 3a BbIIOJHEHHEM
IJ1aHa AeHWCTBUH U KOPPEKTUPOBATh €ro, afleKBaTHO OlleHUBATh
COOGCTBEHHBIN BKJIAJ B [leATeJbHOCTb TPYIMIIbI; BHICTPAUBATh KOM-
MYHUKaTUBHOE B3aUMOJENCTBUE, MPOSIBJIsIsi TOTOBHOCTb paspe-
aTh KOHQJIUKTHI.



9 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHbI OTPa)KaThb
cpOpMHUPOBAHHOCTD ¥ 00yYaIOIUXCA YMEHUH:

—MCII0JIb30BaTh ITOHATHUS: CHCTEMA OTCYETA, MAaTepHUabHAasA TOYKA,
TpPaeKTOpUsl, OTHOCUTEJIbHOCTh MEXaHUYECKOTO JBWXXEHUS, Jle-
dopmanusa (ynpyrasi, njaactudeckasi), TpeHHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHUe, HEBECOMOCTb U Neperpy3Ky; LEeHTp TsxKe-
CTU; abCOJIIOTHO TBEpPOE TEJIO, IEHTP TSHKECTHU TBEPAOTO TeJia,
paBHOBecHe; MexaHUYeCKHe KoJiebaHHUs U BOJIHBI, 3BYK, HH)pa3-
BYK Y YJbTPa3BYK; 3JIEKTPOMarHUTHbBIE BOJIHBI, LlIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTh U JJaJIbHO30PKOCTb, CIIeK-
TPbI UCITYCKAHUS U MOTJIOLIeHHUS; asbda-, 6eTa- U raMMa-u3Jjayde-
HUsl, U30TOIBI, A/lepHasi SHEPTETHUKA;

—pasauyaTh sBJeHUs (paBHOMEepHOe M HepaBHOMEPHOe MpPSIMOJIHU-
HelHOe JBUXXeHHe, pABHOYCKOPEHHOEe NPSAMOJUHENHOe NBUXe-
HHe, CBOOOJITHOE TMaJieHue TeJl, pAaBHOMEepHOe JIBHKEHHE T10 OKPYXK-
HOCTH, B3aMMOJEUCTBUE TeJs, peaKTHUBHOE JIBUKeHUe, KoJieba-
TeJIbHOE JBU>KeHU e (3aTyXxalolue U BbIHYK/IeHHble KoJjiebaHus),
pe30HaHC, BOJTHOBOE JIBIDKEHUE, OTPaXKeHH e 3BYKA, MIPSIMOJIMHEMN-
HOe pacnpocTpaHeHUe, OTPAKeHHEe U MpeJIOMJIeHWe CBETa, MOoJI-
HOe BHYTpeHHee OTpaKeHUe CBeTa, pasJoKeHue Oesioro cBeTa
B CIIEKTP U CJIOKEHUE CIIEKTPaJbHbIX IJBETOB, JUCIIEPCHUSsI CBETA,
eCTeCTBEHHasl pPaJIu0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOro
ClIeKTpa U3JIY4eHUsl) IO ONMUCAaHUK UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIMBITOB, IEMOHCTPUPYIOIIUX JaHHOe GU3UUecKoe sIB-
JIEHUE;

—pacno3HaBaTb NPOsiIBJEHUE U3YyUeHHbIX QU3NYECKUX SAABJIEHUH B
OKpy»KarlgeM Mupe (B ToM uucie GU3UYECKUe ABJIEHUS B MMPU-
po/Jie: IPUJIMBHI U OTJIUBHI, JIB>KeHU e TiaHeT COJTHEYHOU cUcCTe-
Mbl, peaKTUBHOe [BUXXe€HHEe >XUBbIX OPraHU3MOB, BOCHpPUSITUE
3BYKOB >KMBOTHBIMHY, 3eMJIeTPsiICEHHE, CeEliICMUUYEeCKUE BOJIHBI, IIy-
HaMH, 3X0, [IBETa TeJl, OITUYEeCKHe ABJIEHHUS B NIpHUpoOJe, 6UOJIO-
ruyeckoe JeHdCTBUE BHAUMOTO, YJbTPadHOJETOBOrO U PEHT-
FEHOBCKOI'O M3JIy4eHUH; eCTeCTBEHHbIN paJJUOaKTUBHBINA ¢OH,
KOCMUYECKHUE JIYUH, PaJUOAKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJioB; AelCTBHUEe PaJluOAKTUBHBIX U3Jy4eHUH Ha OPraHU3M dye-
JIOBEKA), TPU 3TOM MePeBOAUTH NMPAKTUYECKYIO 3a/1a4y B y4es-
HYIO, BbIeJIITh CYylLIeCTBEHHble CBOMCTBa/MpU3HAKU dHU3UUe-
CKHUX SIBJIEHUH;

—OIHUChIBATh U3yUeHHble CBONUCTBA TeJ U GU3UYEeCKHUe SIBJIEHUS, UC-
noJsib3ysl ¢usnyecKkre BeJUYUHBbI (CpeHsisi U MTHOBEHHasl CKO-
POCTB TeJia NPY HEPABHOMEPHOM JBHUKEHHUH, YCKOPEHUE, TIepeMe-
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LleHUue, MyThb, yIJ0Basi CKOPOCThb, CUJa TPEHUS, CHUJIa YIIPYTOCTH,
CUJIa TSIXKECTH, yCKOpeHHe CBOOGOJHOTO MajieHus], BeC TeJsa, UM-
MyJIbC TeJIa, UMITYJIbC CUJIbl, MEXaHUYECKAsd paboTa U MOIHOCTb,
NOTeHLlMaJIbHAasA 3HEPTUs TeJsa, NOAHATOro HaJi NIOBEPXHOCThHIO
3eMJIY, IOTEeHLMa/IbHAsA 3HEPrus CkaToW NPY>KHUHbI, KUHEeTUYe-
CKasl SHEepTUsl, OJIHASA MeXaHU4YeCKasl SHeprus, IepUo/ U 4acToTa
Kosieb6aHu, AJIMHA BOJIHBI, TPOMKOCTB 3ByKa 1 BbICOTa TOHA, CKO-
pOCTb CBeTa, MOKa3aTeJlb NPeJIOMJIeHUs Cpe/ibl); MPU OMUCAHUU
MPaBUJIbHO TPAKTOBATh QU3UYECKUN CMBICI HUCIOJIb3YEMBIX BEJIU-
4YUH, 0603HAYEeHUs U eJUHHUIbI QU3UUECKUX BEJUYHH, HAXOJUTh
dopmMyibl, CBA3BIBAKOILIME JAaHHYIO0 GU3UUYECKYI0 BEJIMUHUHY C APY-
TUMHU BeJIMUMHAMHU, CTPOUTHb rpadUKH U3yYeHHBIX 3aBUCHUMOCTeN
pu3nYeCcKUX BEJINYUH;

—XapaKTepUu30BaTh CBOMCTBA TeJl, GU3UYeCcKUe sIBJIEHUS U Tpoliec-
Cbl, UCIIOJIb3ysl 3aKOH COXpaHEeHUs 3HEepPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLUII CYNIEPIIO3UIHUU CHUJI, TPUHIUI OTHOCHUTE I b-
HocTH ['anunesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs] UMMYJIb-
Ca, 3aKOHBI OTPAXKEHHUS U NIpesIOMJIEHUS CBETa, 3aKOHBI COXpaHe-
HUs 3apsJ0BOr0 M MacCOBOTO YHCEJ MPU SAJePHBIX peaklusx;
IIPYU 3TOM [J1aBaTh CJAOBECHYI0 GOPMYJIMPOBKY 3aKOHA U 3aMUChI-
BaTb €ro MaTeMaTU4eCKOoe BbIpaXKeHUE;

—O006'bACHATh GU3UYECKUE MPOLLeCChl U CBOMCTBA TeJI, B TOM YUCJIe
U B KOHTEKCTe CUTYyalui NPaKTHUKO-OPUEHTHPOBAHHOI'O XapaKTe-
pa: BBIABJIATH NPUYHUHHO-C/I€JCTBEHHbIE CBSA3U, CTPOUTh 0GbSIC-
HeHHe U3 2—3 JIOTUYECKUX I1aroB C ONMOPOoU Ha 2—3 U3yUYeHHBbIX
cBoMicTBa GU3UUECKUX ABJIEeHUH, PU3HUUeCKHUX 3aKOHOB UJIH 3aK0-
HOMEpPHOCTEeH;

—pewmaTh pacuyéTHble 3aJa4yd (onuparuyecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIIOJIb3Ysl 3aKOHbI U GOPMYJIbI, CBS3bIBAKOIIHE
dusryeckue BeJIMUUHBI: HA OCHOBE aHa/IM3a YCJI0BUS 3a/lauH 3a-
MUChIBAaTh KpaTKOe YCJI0BUE, BbISIBJASATH HeJOCTAlOlIMe UJIU U30bI-
TO4YHBbIE JIaHHbIE, BLIOUPATh 3aKOHBI U GOPMYJIbl, HEOOXOJUMbIE
IJIsl pellleHus], TPOBOJUTDb PAaCYEThl U OLlEHUBATh PeaJMCTUYHOCTh
MOJIY4YeHHOTr 0 3HaYeHUsI pU3nIeCKOoN BeJUUYNHBI;

—pacno3HaBaTb IP06JIeMBbI, KOTOPbI€ MOXXHO PELIUTh MPU TOMOLILH
pu3ryecKuxX MeTOJ0B; UCIIOJIb3Ysl ONMCAaHHE HCCIeJOBaHUs], BbI-
JeJIITh IpOBepsieMoe MpeJINoI0KEHHE, OLleHUBAaTh MPaBUIbHOCTD
nopsifika NpoBeeHus UCCIe[0BaHUs, eaTb BbIBO/bI, UHTEpPIpe-
TUPOBATb pe3yJibTaThl HAOJI04EHUN U ONbITOB;

—IpPOBOAUTDL ONBIThI MO HAGJIIOAEHUI0 GU3IUUECKUX SIBJEHUN WU
$dusnyeckux cBOUCTB TeJs (U3ydyeHUe BTOPOro 3akoHa HbIOTOH3,
3aKOHAa COXpaHEeHMUs SHEePTHH; 3aBUCHUMOCThb Ilepuoa KojaebaHui



NpPYyKHMHHOTO MasiTHUKA OT MAacChl IPy3a U >KECTKOCTU MPYKUHbBI U
HE3aBUCUMOCTh OT aMIIUTYJAbl MaJbIX KoJeb6aHUN; HPSIMOJIHU-
HellHOe pacHpocTpaHeHHe CBeTa, pasJjiodKeHue O6eJsioro cCBeTa B
CHEeKTp; HM3y4YyeHHe CBOUMCTB M306paKeHHWs B MJIOCKOM 3epKaje M
CBOMCTB M300pakeHUsI IMpeJMeTa B coOUpawlled JMH3e; Ha-
GJII0/IeHYe CIJIOIIHBIX W JIMHEHYaThIX CIHEKTPOB HM3Jy4eHHUs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 U30bITOYHOrO Habopa 060-
pPY/ZlOBaHUS; OMHUCBIBATb X0/ ONBITA U €ro pe3yabTaTbl, GOPMYJIH-
pPOBaTh BbIBO/IbI;

—IMpPOBOAUTb MPU HEOOXOJUMOCTH CEPUI0 MNPSAMbIX H3MEpPEHUH,
omnpejiesisis cpefHee 3HaUYeHUEe U3MepsieMOU BeJU4YUHbI (QOKycHOe
paccTtosiHue cobupatolleil JMH3bI); 000CHOBBIBAaTh BhIGOp crocoba
M3MepeHUs /U3MePUTETBHOTO TPUHOPa;

—IpPOBOJUTb HCCIEIOBAHUE 3aBUCUMOCTEN (U3UUYECKUX BEJIUUHH C
HCIOJIb30BAaHUEM MNPSMbIX H3MepeHUH (3aBUCUMOCTb NYTH OT
BpeMeHHU NpPH PaBHOYCKOPEHHOM JBIKEHUU 6e3 HavyaJbHOH CKO-
pocTy; nepuoja Kosie6aHUHA MaTeMaTHUYeCKOro MasTHUKA OT JIJIH-
Hbl HUTH; 3aBUCHMOCTH yIJia OTPaXKEHHUsI CBETa OT yrJia MaJieHus
Y yrja IpeJIOMJIEHHUS OT yIJla NajieHHs): MJIAaHUPOBATh HCCJEN0-
BaHUE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, GUKCUPOBATH pe-
3yJIbTAThl MOJYYeHHOW 3aBUCUMOCTH PU3UYECKUX BEJUYHWH B BU-
Je Tabyul ¥ rpaduKoB, JleJ1aTh BIBO/IbI IO Pe3yJIbTaTaM UCCIE0-
BaHUS;

—IIPOBOAUTH KOCBEHHbIE U3MepeHUsI PU3UYECKUX BEJIMUUH (Ccpe-
HsIs CKOPOCTb M YCKOpPEHUEe TeJsia IPU PaBHOYCKOPEHHOM /IBU-
’)KeHUH, YyCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
K03 PUIIMEHT TpPEHUsI CKOJIbKEHHS, MeXaHH4YecKas paboTa Hu
MOIIHOCTb, YaCTOTa U Mepuo/J; KojiebaHUU MaTeMaTU4YeCKOrou
MPY>XUHHOIO0 MAasATHHUKOB, ONTHYecKasl chja COGUparlel JIUH-
3bl, Pa/IMUOAKTUBHBIN POH): IJIAHUPOBATh U3MEPEHUS; COOUPATh
3KCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINIOJHSITH U3MEPEHHUs, clie-
Aysl IpeJIOXKEeHHOW UHCTPYKIUU; BBIYUC/ATh 3HAYE€HUE BEJIUYHU-
Hbl U aHaJIM3UPOBATh IMOJIyYeHHbIe pe3yJbTaTbl C y4YETOM
3aJJaHHOU MOTPENIHOCTH U3MepPEeHUH;

—co6/I0[aTh NpaBuJja TEXHUKU 06e30MacHOCTU MpHU paboTe c Jyabo-
paTOpHBIM 060pPY/IOBaHUEM;

—pasJin4aTb OCHOBHbIE MPHU3HAKH U3YUYEeHHBbIX QU3UUECKUX MO/ie-
Jlefi: MaTepuabHasA TOUYKA, aBCOJIIOTHO TBEPAOE TEJIO, TOYEYHbIH
WCTOYHUK CBETA, JIy4, TOHKAsl JINH33a, IJIaHeTapHasi MoJieJib aTo-
Ma, HYKJIOHHAasi MO eJIb aTOMHOTO S7pa;

—XapaKTepUu30BaTh NPUHIUIBI eHCTBUSA U3YYeHHbBIX MPUOOPOBU
TeXHUYECKHUX YCTPOUCTB C ONMOPOH HA UX OMUCAHUA (B TOM YUC-

36



Jie: CHUAOMETP, AAaTYUKU MOJIOXKEeHUS, PACCTOSHUA U YCKOPEHUs,
pakeTa, 3XO0JIOT, O4YKH, Nepuckomn, ¢oToammapar, ONTHUYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, ZI03UMETpP, Kamepa BuibcoHa), uc-
M0JIb3y$ 3HaHUA O CBOMCTBaxX GU3NUYECKUX ABJIEHHUH U HE0OXOoU-
Mble U3NYECKH e 3aKOHOMEPHOCTH;

—MHCNO0JIb30BaTh CXeMbl U CXeMaTU4YHble PUCYHKH U3YYEeHHBIX TeX-
HUYECKHUX YCTPONCTB, U3MePUTEJIbHbIX IPUOOPOB U TEXHOJOTHU-
YeCKUX MPOIECCOB NMPU pelleHUU yueOHO-MPaKTUIeCKUX 3a/1a4;
ONTUYECKUE CXEMBI JJIsl MOCTPOEHUSA U300paKeHUH B IJIOCKOM
3epKaJie M cobupalolei JUH3e;

—MNpPUBOAUTH NPUMepPbl/HAX0AUTh MHPOpPMALUI0 0 MpUMepax Mpak-
THUYECKOTO UCNOJb30BaHUsA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
KU3HU AJis1 o6ecriedeHUsI 6€30MAaCHOCTH IPHU 06palleHuu C NpUubo-
pPaMH U TeXHUYECKHMH yCTPOMCTBAMH, COXpPAaHEHUS 340POBbS U
COOJIIOJIeHHs] HOPM 3KOJIOTHUYECKOro NOBeJeHUs B OKpy:Kalollel
cpene;

—OCYLIeCTBJAATb MOUCK UHPOpMaLUU PU3UYECKOTO COJAep KaHUs
B ceTu UHTepHET, CaMOCTOSATENbHO POPMYyTUPYSA NOUCKOBBIN 3a-
MpOC, HAXOJUTh MYTH ONpeJeJeHUsI JOCTOBEPHOCTH MHOJIyYeHHOU
nHPopMallMM Ha OCHOBE UMEKIUINXCS 3HAHUU U AONOJHUTEJb-
HBIX UICTOYHHUKOB;

—MHWCN0JIb30BaTh NPHY BBINOJHEHUU yUeOHbIX 3aJaHUN Hay4YHO-IO-
NYJISIPHYIO JIUTepaTypy GU3HUUeCcKOT0 CoZiepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb NPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPyTyI0;

—co3/laBaTb COGCTBeHHble NMHUCbMEHHble U yCTHble COOOLIeHUs Ha
ocHOBe MHG}OpMalMM M3 HECKOJBbKHUX UCTOYHUKOB (PHU3UYECKOTO
coZleprKaHUsl, MyOJUYHO MNPEeACTABJATH Pe3yJbTaThl NPOEKTHOH
WUJW UCCJIeloBaTeNbCKON AesiTeJbHOCTH; MPU 3TOM TIPaMOTHO UC-
MO0JIb30BaTh U3y4YEeHHbIA MOHATUWHBINA anmnapaT U3y4aeMoro pas-
nesa GU3UKM U CONMPOBOXK/JAATb BBICTYIJIEHHE TIpe3eHTalued C
y4€TOM 0COGEHHOCTEN ayJUTOPHUU CBEPCTHUKOB.
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TEMATUYECKOE
7 knacc (68 u)

NNAHUPOBAHMUE

TemaTH4ecKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalIUXCHA
(Ha ypoBHe y4eGHBIX JeicTBUii)!

Pazzaen 1. dusuka u eé poJb B IO3HAHUM OKpYy:Kamwuiero mupa (6 4)

®dusuka —
HayKa o npupoje
(24)

dusnka — HayKa o MpUpoJe.
fABseHus npupoasl. Pusnye-
CKHe ABJIEHHUA: MEXaHHUYe-
CKUe, TENJIOBBIE, 3JIeKTpHYe-
CKHe, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE

BhoisiBJIeHUE PA3/IUIUN MeXy PU3UYECKMMHU U XUMUYECKUMHU
npeBpameHusamMu (MC — xumus).

Pacno3sHaBaHue U kjaccupukanus GusniecKUx siBJIeHUH:
MeXaHUY€eCKHUX, TENJIOBbIX, 3JIEKTPUYECKHUX, MarHUTHBIX

U CBETOBBIX.

Ha6uroneHue v onvcaHue U3NYECKUX sIBJIEHUN

Pusnyeckue
BeJIMYUHBI (2 4)

dusuyeckre BeJTUIYHHBI.
H3mepeHne puanvyeckKux
BeJIMYUH. Pusndeckue
npubopel. [lorpemHocTb
us3MepeHui. MexayHapoaHas
cucTeMa eJUHHUI]

OnpepesieHue IeHbI JleJIeHUs IIKaJbl U3MEePUTEJIbHOr0 Npubopa.
W3MepeHUe JIMHENHBIX pa3MepoB TeJl U NPOMEXYTKOB BpeMeHU
C y46TOM NMOTpeIIHOCTeMN.

H3MepeHHe 06'bEMaA XKUJIKOCTH U TBEPAOrO TeJa.

H3MepeHune TeMnepaTypbl IpU NOMOUIX XXUAKOCTHOTO TEPMO-
MeTpa U JaT4yUKa TeMIlepaTyphbl.

Brino/siHeHUE TBOPYECKHUX 33JIaHUU IO MOUCKY CIIOCO6G0B U3Mepe-
HUSI HEKOTOPBIX PU3UUECKHUX XapaKTepPUCTHUK, HalpuMep
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, IPOBOJIOKA), yAaJIEHHBIX

! [Ipu pa3paboTkKe paboyeil mporpaMMbl B TEMAaTHYE€CKOM ILJIAHUPOBAHUHU JOJKHbI ObITh YYTEHbI BO3MOXXHOCTH HCIIOJIb-
30BaHUs 3JIEKTPOHHBIX (IIMPOBBIX) 06pa30BaATENbHbBIX PECYPCOB, SIBJASIOLIUXCS y4yebHO-METOLUYECKHUMH MaTepuasa-
MU (MyJbTUMeJUIHbIE MPOrpaMMbl, 3JIEKTPOHHbIE YUeOHUKH U 33[JaYHUKH, 3JIEKTPOHHbIE 6HUGJINOTEKH, BUPTYaJbHbIe
JIabopaTOpUH, UTPOBblE MPOrpaMMbl, KOJJIEKIUH LUPPOBBIX 00pa30BaTe/bHbIX PECYPCOB), pealUu3yIIUX AUJAAKTH-
yeckue Bo3MoxxHOCTH UKT, cofiepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 06 06pa3oBaHMH.
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06'bEKTOB, 60JIBIIMX PACCTOAHHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKAeHre NIpeJJaraeMbIx CIOCOGOB

EcrecTBeHHO-
Hay4YHbIH MeTO/,
no3HaHus (2 4)

Kak ¢usuka u apyrue
eCTeCTBEHHbIE HAyKH U3y4a-
10T npupoay. EcrecTBeH-
HO-Hay4YHbIA MeTO/ I03Ha-
HUS: HAabGJII0/leHHe, TIOCTaHOB-
Ka Hay4HOro BOIIpoca,
BbIJIBH)KEHUE TUIIOTES,
3KCIepPUMEHT 10 IPOBepKe
TUNoTe3, 00'bICHEHHE HAOJIIO-
Jaemoro fiBjeHus. OnncaHue
$ur3MyecKUx IBJEHUH C TOMO-
b0 MO/ een

BrlgBMKEHUE TUIIOTE3, 00'bSICHAIIUX IPOCTHIE sIBJIEHUS,
HalnpuMmep:

—_— no‘{emy OCTaHaBJIMBaeTCAd ABI/I)KyLL[eeCH 10 FOpHBOHTaﬂbHOFI
HOBerHOCTI/I TeJ1O,

— Io4YeMy B KapKyo MOToAy B CBETJIOH OJleXK/ie TPOoxXJaJHeH,
4yeM B TEMHOM.

[IpesJioxkeHre CIOCOGOB MPOBEPKU TUIIOTES.

[IpoBegeHue UcCC/IeN0BAaHUSA 0 POBEPKe KAaKOU-JIMGO TUIOTe-
3bl, HAIpUMeP: JaJbHOCTD I10JIETA LIAPHKA, IYLEHHOr0 TOpy-
30HTAJILHO, TeM 60JIbIlle, YEM GOJIbLIE BBICOTA MyCKa.
[TocTpoeHne mpocTedmux mMojesied GU3UYECKUX sIBJEHUU

(B BUJie PUCYHKOB WJIM CX€M), HAIPUMeD NaJieHue npeaMeTa;
NpSAMOJIMHENHOE pacnpoCcTpaHeHHe CBeTa

Paspen 2. [lepBoHavya/ibHbIEe CBeJEeHUA O CTPOEHHMH BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX pa3-
Mepbl. ONBITH], JOKAa3bIBAO-
e JUCKpeTHOe CTpOeHHue
BelllecTBa

Ha6uiroieHre ¥ MHTEpIpeTaLts ONbITOB, CBUAETEIbCTBYIOIINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BelllecTBa: ONBITHI C pac-
TBOpPEHHEM Pa3JIMYHbIX BEIECTB B BOJIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM oTo-
rpaduii, moJiyueHHbIX Ha AaTOMHOM CUJIOBOM MHKpockone (ACM).
OnpejiesieHre pa3MepoOB MaJsIbIX TeJl

JABUKeHH e

M B3aMMoOei-
CTBHUE YaCTHIj,
BellecTna (2 4)

JlBM>KeHMe YacTHI] BelecTBa.
CBs13b CKOPOCTH BHKEHUS
4acTHI] C TeMIePaTypoH.
BpoyHOBCKOe IBMXXEHUE.
Audoysus. Bsaumoneiicteue
YaCcTHUL, BELECTBA: IPUTSIKE-
HYE U OTTAJIKUBaHUE

Ha6uroieHre M 06'bsicHEHHE GPOYHOBCKOI'O JBHXKEHUS U sIBJIe-
HUs Auddysuu.

[IpoBesieHHEe U 0G'bSICHEHHE OINBITOB 10 HAGJIIOJEHHUIO TENJIOBOIO
pacimpeHus ra3os.

[IpoBesieHMEe U 0G'bSICHEHHE ONBITOB 110 OGHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO IPUTSXKEHUS U OTTAJIKUBaHUS
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

ArperatHbie
COCTOSAHUSA
BelecTna (2 4)

ArperaTHble COCTOSIHUS
BellleCTBa: CTPOEHHE ra3os,
KUJKOCTEN U TBEPBIX
(kpUCTa/IINYECKUX) TeJL.
B3auMOCBSI3b MeX/y CBOH-
CTBaMH BELLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHveM. OcoGEHHOCTH arperar-
HBIX COCTOSTHUH BOJbI

OnucaHue (C UCHOJb30BAaHUEM MPOCTBIX MOJeJiell) OCHOBHBIX
pPas/IMYMH B CTPOEHHH ra30B, XKUAKOCTEH U TBEPJBIX TeJl.
O6'bsicHeHHE MaJIOH CXKUMAEMOCTH XKUJIKOCTEU U TBEPBIX TeJI,
GOJIBIION CXKHMAeMOCTH ra3oB.

06 bsicHeHHe cOXpaHeHHUs] GOPMbI TBEPABIX TeJl U TEKY4YeCTH
KUJKOCTH.

[IpoBeseHUE ONBITOB, JOKA3bIBAKIIHUX, YTO B TBEPJOM COCTOS-
HUHU BOJIbl YaCTHI[bl HAXOAATCS B CPeHEM JaJiblile JPYT OT Apyra
(MI0THOCTH MEHBIIIE), YEM B XKHUJKOM.

YcTaHOBJIEHMEe B3aUMOCBSI3U MEXAY 0COOEHHOCTSIMHU arperar-
HBIX COCTOSIHUM BOJbI U CYLeCTBOBAHUEM BOJHBIX OPraHU3MOB
(MC — 6uoJiorus, reorpadus)

Paspgeu 3. /IB>keHue U B3auMoAeiicTeue te (21 4)

MexaHuyeckoe
ABIKeHMe (3 4)

MexaHu4YecKoe JIBUXKEHHeE.
PaBHOMepHOe U HepaBHOMep-
Hoe ABuxxeHue. CKOpPOCTb.
CpeZiHsisl CKOPOCThb NpHU He-
PaBHOMEPHOM /IBUYKEHHH.
PacyéTt nyTtu u BpemeHU
JABUXKEHUS

HccnepoBaHre paBHOMEPHOTO JBHXKEHUS U OllpejiesieHHe ero
MIPU3HAKOB.

Ha6Jto/ieHe HEpaBHOMEPHOTO JIBM>KEHHUS U OINpesieSIeHUE ero
OTJINYHUM OT pABHOMEPHOT 0 JIBHXKEHMUSI.

Pemrenuve 3asa4y Ha onpejie/ieHHe NMYyTH, CKOPOCTH U BpeMeHU
PaBHOMEPHOTI 0 JIBUKEHHUSI.

AHann3s rpadpKOB 3aBUCHMOCTH NNYTH U CKOPOCTH OT BpEMEHU

HNHuepuus,
Macca, nJ1oT-
HOCTb (4 4)

fBneHue nHepuuU. 3aKOH
WHepuuHU. BsaumogelicTeue
TeJl KaK IPUYUHA U3MEeHEeHUd
CKOPOCTH ABH>KEHHUS TeJl.

O6GbsiICHEHHE Y IPOTHO3UPOBAHUE SIBJIEHUH, 06y CJIOBJIEHHBIX
WHepLUEeH, HAaIpUMep: YTO MPOUCXOAUT MPHU TOPMOXKEHUU UJIH
pe3KOM MaHeBpe aBTOMOOWJISI, TOYEMY HEBO3MOXXHO MIHOBEHHO
NPEKPaTUThb JBUKEHHE HA BeJIOCUIIe/le UJIM CAMOKATE U T. .
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Macca kak Mepa UHEPTHOCTH
Tesa. [I10THOCTB BellleCcTBa.
CBsI3b MJIOTHOCTHU C KOJINYeE-
CTBOM MOJIEKYJI B lUHUIIE
06 bEMa BelllecTBa

[IpoBeieHHe U aHAJNNU3 ONBITOB, JEMOHCTPUPYIOLUX U3MEHEHHe
CKOPOCTH JIBUKEHUS TeJia B pe3yJibTaTe AeUCTBUSI Ha HErO
JAPYTHUX TeJI

PeneHue 3aJja4y Ha ONpejieJIeHHEe MacChl TeJia, ero 06bémMa u
IJIOTHOCTH.

[IpoBe/ieHHE U aHAJIN3 OMBITOB, IEMOHCTPUPYIOLHX 3aBUCH-
MOCTb U3MEHEHHUS] CKOPOCTHU TeJia OT ero MaccChl MPU B3auMoiei-
CTBUH TeJl. U3MepeHHe Macchl TeJla pa3JIMYHbIMH CIIOCOGAMMHU.
Onpe/iesieHre IJIOTHOCTH TeJia B Pe3yJibTaTe U3MEPEHUs ero Mac-
Chl U 06'bEMa

Cua. Buabl cuia
(14 4)

CuJsia Kak XxapaKTepUCTHKa
B3auMoencTBUsA Tes. Cuiia
yOpyrocTtu u 3akoH 'yka.
H3mepeHUe CUJIbI C IOMOLIbIO
JUHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TAXKECTH.
Cusa TSKeCTH Ha JpyTUx
njaHeTax. Bec Tesia. HeBeco-
MoCTb. C/I0’KEHHE CHJI,
HaIpaBJIEHHbIX [10 OJHOH
npsiMmoul. PaBHo el cTBy01as
cuil. Cuna TpeHusd. TpeHue

CKOJIbXK€HHUA U TPEeHH e IOKOA.

Tpenue B IpUpoJie U TEXHUKE

W3y4yeHue B3aMMOJeNHCTBUSI KaK NMPUYMHBI U3MEHEHHUsI CKOPOCTHU
TeJla WM ero gepopmarnmu.

OnucaHue peasbHbIX CUTYalMHd B3aHMOJI€CTBUSA TeJl C TOMOLIbIO
MoJieJieH, B KOTOPBIX BBOAUTCS NOHATHE U U3006paXKeHHe CUJIBL
W3ydyenue cuibl ynpyroctu. MccnesoBaHye 3aBUCUMOCTH CHJIBI
yHOpYyTrocTH OT yAJMHEHHUs] Pe3UHOBOI0 LIHypa WX NPY>KUHbI

(c mocTtpoeHuneM rpaduka).

AHaJIM3 NPaKTUYECKUX CUTYalUH, B KOTOPBIX MPOSBJISAETCS
JeHlCTBHE CUJIbI YIIPYTOCTH (YIPYroCThb MsI4a, KPOCCOBOK, BETOK
JepeBa U Ap.).

AHaJsu3 cuTyan Ui, CBSI3aHHBIX C IBJIEHUEM TSATOTeHHUs.
O6bsiICHEHVEe OPOHTATIBLHOTO ABMKEHUS IJIaHET C UCIOJIb30BaHU-
eM sIBJIeHHs TATOTEeHUs U 3akoHa uHepuuu (MC — acTpoHOMUSA).
M3MepeHHe Beca TeJsla ¢ NOMOIbIO JUHAMoMeTpa. O6GocHOBaHUE
3TOTrO croco6a u3MepeHus.

AHasu3 1 MoJZiesIMpoBaHUe sIBJIEHHUSI HEBECOMOCTH.
JKCnepuMeHTaJIbHOE MoJIyYeHUe NpaBUJia CJI0XKEHUS CUJI,
HanpaBJIeHHbIX B/I0JIb OJHOW NpsiMoU. Onpe/iesieHue BeJIMYHUHBI
paBHOJENUCTBYOLLLEN CUIIL.

W3y4yeHUe CUJIbI TPEHUS CKOJIBXKEHHUS U CUJIbI TPEHUS MOKOS.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

HccnenoBaHMe 3aBUCHMOCTH CUJIbI TPEHHUSI OT Beca TeJia

Y CBOMCTB TPYILUXCsI TOBEPXHOCTEH.

AHaJM3 NpaKTUYeCKHUX CUTyal Ui, B KOTOPBIX IPOSBIISAETCS
JlefiCTBHE CUJIbI TPEHHs], UCIIOIb3YIOTCS CIIOCOGHI €€ YMeHbllle-
HUS WM yBeJIMYeHUs (KaTaHUe Ha JIbDKaX, KOHbKax, TOPMOXKe-
HUe aBTOMOGUJIsA, UCIIOJIb30BaHUE MOAIINUITHUKOB, IJIJaBaHUe
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uosorus).

PemreHue 3ajja4 ¢ UCIoJb30BaHUEM GOPMYJT JJI1 PacyéTa CHJIbI
TSKECTH, CUJIbI yIIPYTOCTH, CUJIbI TPEHUS

Pasgen 4. laBieHue TBEPABIX TeJl, )KMAKOCTel U ra3os (21 4)

JdaBiieHue. Ile-
peaaya JasJie-
HMA TBEPABIMHA
TeJIaMH, )KUAKO-
CTSIMHU M ra3aMu
(34)

JaBnenue. Cioco6bl yMeHb-
LIEHUs U YBeJUYeHHUs
naBJieHud. /laBjieHue rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
oT 06'béMa U TeMIlepaTyphl.
[lepenaya naBieHus TBEP/AbI-
MU TeJIaMH, XKUJKOCTAMHU U
razamu. 3akoH [lackaJs.
[THeBMaTHYeCKHUE MallIUHbI

AHasu3 1 06'bsICHEHHE ONBITOB U IPAKTHUYECKUX CUTYaLUH,

B KOTOPBIX IPOSIBJISAETCS CUJIA JaBJIE€HUS.

O6ocHOBaHMeE CIIOCOGOB YMeHbUIEHHUS U YBEJWYEHUS JJaBJIeHHUS.
W3y4eHune 3aBUCHMOCTH JlaBJIeHHsI Fa3a OT 06'béMa U TeMIlepaTyphl.
H3yyeHue ocobeHHOCTEN Mepesiayu JaBJieHUs] TBEPAbIMU TeJlaMU,
)KUJKOCTAMU U razaMu. O60CHOBaHUe pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMHU CTPOEHHUS BeleCTBA B TBEPOM, XKUIKOM

U ra3006pa3HOM COCTOSIHUSX.

JKCIlepUMeHTaJIbHOE J0Ka3aTeJbCTBO 3aKkoHa [lackass.
Pemenue 3a/1a4 Ha pacyéT JaBjeHUs TBEPAOTrO TeJsa

JlaBiieHue
XuakKoctu (5 4)

3aBHCUMOCTD JaBJIeHUs
KHUKOCTH OT IJIyOUHBI
norpy>xeHus. 'mapocra-
TUYeCKHUH napajoKc.

I/ICCJ'Ie,ELOBaHI/Ie 3aBHUCHUMOCTHU AaBJIEHHUA XUAKOCTH OT I'J'ly6I/IHbI
MOrpyXeHHd U IIJIOTHOCTH KUAKOCTH.

Ha6mozle1-me U 06'bsICHEHHE rUApOCTATUYECKOro napajgokca
Ha oCHOBe 3akoHa [lackasns.
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Coo6uaruuecs cocybl.
I'uapaBiaryecKre MeXaHU3Mbl

U3yueHre COOGLIAIOILIUXCS COCY/I0OB.

Pewrenuve 3aa4 Ha pacyéT JaBJIeHUs XUJKOCTH.

O6bsiCHEeHHe NPUHLMIA JAeiCTBHS MMApPaBJIUYeCKOro Impecca.
AHanu3 ¥ 06'bsICHEHHE TPAKTUYECKUX CUTYaLUH, JeMOHCTPUPY-
IOLIMX NPOsIBJIEHHE [aBJI€HHUsl ®KUAKOCTH U 3aKoHa [lackass,
HanpHMep MPOLLECCOB B OPTaHU3Me NPHU IJIy6OKOBOLHOM HBIPS-
Huu (MC — 6uosiorus)

AtmocdepHoe
JAaBJieHue (6 4)

ATtmocdepa 3emuu 1 aTMOC-
depHoe faBseHue. [IpU4rHBI
CyILleCTBOBaHUS BO3AYIIHOMN
060s109kH 3eMJH. ONbIT
Toppuuennu. UsmepeHune
aTMochepHOro JaBJeHHUs.
3aBHCHUMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BbICOTBI

HaJ ypoBHeM Mops. [Ipu6opsl
JiIs1 u3MepeHUs aTMocdepHo-
ro JlaBJeHUs

JKcneprMeHTa/IbHOE OOHApy>KeHHue aTMOCPePHOro AaBeHHUs.
AHasn3 1 06'bsICHEHHE ONBITOB U MPAKTUYECKUX CUTyaLuH,
CBSI3aHHBIX C fleicCTBUeM aTMOCPEepPHOro JaBJIeHHs.
O6bsICHEHMe CylLeCTBOBaHUs aTMochephl Ha 3eMJie U HEKOTO-
PBIX IJIAaHETAX UJIK €€ OTCYTCTBUSA Ha JPyrux NjaHeTax v JlyHe
(MC — reorpadusi, acTpOHOMHUS).

O6bsiCHEHVe M3MeHEHUSs IJIOTHOCTU aTMocdephl C BbICOTOH

Y 3aBHCHUMOCTH aTMOCOEPHOTO JJaBJIEHUS OT BbICOTHI.
PemeHue 3aa4 Ha pacyéT aTMochepHOro JaBJIeHHs.
W3yyeHue ycrpolicTBa 6apoMeTpa-aHepoua

JelicTBHe
»KMAKOCTH U rasa
Ha NOrpy:xéHHoe
B HUX TeJ0 (7 4)

JlelicTBME XXKUAKOCTH U rasa
Ha NOTpy>KEHHOE B HUX TeJIO.
BreiTasikuBawas (apxuMeno-
Ba) cuJsa. 3aKoH Apxumeaa.
[lnaBaHue Tes. Bosayxonia-
BaHUe

JKcnepuMeHTa/llbHOe OOHapy»KeHue JeHCTBUSA XUJIKOCTU U rasa
Ha NOTrPY>XEéHHOE B HUX TeJIO.

OnpeJiesieHHe BbITAJKUBAIOLIEN CUJIbI, J€UCTBYIOLLEN Ha TeJIO,
MOTPY>KEHHOE B XXUJKOCTb.

[IpoBeneHMe U 06CYyXJeHHE ONbITOB, AEMOHCTPHUPYIOLIUX
3aBUCUMOCTb BbITAJIKUBAIOIEeN CUJIbI, JeUCTBYIOLLE HA TeJ10
B KMJIKOCTH, OT 06'b€Ma NOrpy>KEHHOH B )KUJKOCTb YaCTH TeJa
U OT IJIOTHOCTU KUJKOCTH.

HccnesoBaHue 3aBUCMMOCTH Beca TeJa B BoZle OT 06'béMa
MOrPY>KEHHOU B )KUJKOCTb YaCTH TeJia.

PemeHnue 3az1a4y Ha nprMMeHeHUe 3aKOHA ApxUMe/ia U yCJI0OBUA
IJIaBaHHUA TeJl.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPyHMpPOBAaHHUE JIOJLKHU
Y onpe/ie/ieHUe eé Irpy30Nno bEMHOCTH

Paszgen 5. Pa6GoT

a Ml MOILHOCTb. JHeprus (12 4)

Pa6ora u mouy-
HOCTb (3 4)

MexaHu4eckasi paboTa.
MoujHOCTb

JKCepUMEHTA/NIbHOE OIpeie/ieHue MeXaHUYeCKOU paboThl CHJIbI
TAXECTH IIPpU NMaJeHHUH TeJia U CUJIbl TPEHUA INPU pPaBHOMEPHOM
rnepeMeleHUHU TeJsla N0 TOPU30HTATbHON MOBEPXHOCTH.

Pac4yéT MomHOCTH, pa3BUBaeMoOH Npu Mo’ bEMe IO JIeCTHHULLE.
PemeHue 3a/1ay Ha pacyéT MeXaHUYECKOW paboOThl U MOLIHOCTH

IIpocTeie
MeXxaHU3MBbI (5 4)

[IpocThle MeXaHU3MBbI: pblyar,
6JI0K, HaKJIOHHAs! MJIOCKOCTb.
[IpaBuJiO paBHOBECHUS
ppryara. [IppumMenenue
NnpaBUJia paBHOBeCHUs pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHUkU. KII/J| npocTbix
MexXaHU3MOB. [IpocTele
MeXaHU3Mbl B ObITY U TEeXHHU-
Ke. Pbluyaru B TeJsle yesloBeKa

OnpepesieHde BbIMIPHILIA B CHJIe IPOCThIX MEXaHU3MOB Ha
MpUMepe pblyara, NOABUKHOTO U HETTIOJBUXKHOTO GJIOKOB,
HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue yc/10BUA paBHOBECUS pblyara.

O6Hapy>KeHHe CBONCTB IPOCTHIX MEXaHU3MOB B pa3/IMUHbIX
UHCTPYMEHTAaX U MPUCTIOCOOJIEHUSAX, UCTIOIb3YEMBbIX B ObITY

U TEXHUKE, a TaK)Ke B )KUBbIX oprannsmax (MC — 6uosiorus).
JKcrnepuMeHTa/lbHOe 10Ka3aTeJbCTBO PaBEHCTBA PaboT npu
NMPUMEHEeHHUH NPOCThIX MEXaHU3MOB.

Onpepenenue KI1/l HakKJIOHHON NJIOCKOCTH.

PemreHue 3a/1a4 Ha NpUMeHeHUe MPaBUJa PaBHOBECHUs pblyara u
Ha pacuéTt KI1/|

MexaHu4ecKasi
3Hepru4 (4 4)

KnHeTHnyeckasi 1 IOTEHIU-
asnpHas a”Heprus. [IpeBpalie-
HUe OJTHOTO BH/IAa MexaHHuve-

JKcnepuMeHTa/llbHOE olpe/ieieHHe U3MEeHEHUs] KUHETHYEeCKOU
U NOTEHLIMaJIbHON 3HEPTrUHU TeJsla IPU ero CKaTbIBAaHUU MO
HaKJIOHHOM IJIOCKOCTH.
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CKOH 3HEPTrUHU B APYTOU.
3aKOH cCOXpaHeHUs U U3MeHe-
HHUS 3HEPrUH B MeXaHHKe

dopMynMpoBaHUE HAa OCHOBE HCCJIEJOBAaHUS 3aKOHA COXpaHEHHUS
MeXaHUYEeCKOU IHEePrUH.
06cyx/ieHHe IpaHUL] IPUMEHHUMOCTH 3aKOHA COXpaHEeHUs

SHepruu.
PemieHue 3a/1a4 C UCIOJIb30BaHHUEM 3aKOHa COXpaHEHHd sHep-

T'MHu

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 )

TemMaTH4YecKUH
6JI0K, TEMBI

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/BI JeSITeJbHOCTH YYaLIUXCSs
(Ha ypoBHe y4eGHBIX AeNCTBUIl)

Paspes 6. TensioBble ABJieHUA (28 4)

CtpoeHue
U CBOiiCcTBA
BemecTsa (7 4)

OCHOBHBIE MOJIOKEHU S
MOJIEKYJITIPHO-KHUHETUYECKOU
TEeOpPHU CTPOEHUS BellecTBa.
Macca ¥ pa3aMepbl aTOMOB

U MoJieKyJ1. ONbITHI, IOJ-
TBEPXK/alollie OCHOBHbIE
M0JIOKEHHUSI MOJIEKYJISAP-
HO-KHUHETUYEeCKOH TEeOpHUH.
Mopenu TBEpPAOro, )KUJKOTO
Y ra3006pa3HOT0 COCTOSTHUM
BellecTBa. Kpucramiuueckue
1 aMopdHble TBEpAbIe Tesa.

HabnioieHre U MHTepnpeTalUs ONBITOB, CBU/ETelbCTBYIOIIUX
06 aTOMHO-MOJIEKYJIIDHOM CTPOEHHUH BelllecTBa: OMBITHI C pac-
TBOPEHHEM pa3JIMYHbIX BelleCTB B BOJe.

Pelrenue 3aa4 Mo oLleHUBAHUIO KOJIMYeCTBA aTOMOB UJIU MoJle-
KyJI B eIUHHIe 06’ béMa BellleCTBa.

AHa/IM3 TeKCTa JJpeBHUX aTOMUCTOB (HanmpuMmep, ¢pparmMmeHTa
nosmbl Jlykpenus «O npupo/ie Beleii») ¢ U3J10)KeHHeM 060CHO-
BaHUH aTOMHOU runoTesnl (CMbICI0BOe YyTeHHe). OueHKa
y6eJUTeJbHOCTH 3THX 060CHOBAaHUH.

O6bsicCHEHVEe GPOYHOBCKOTO JBM)KEHUs, siBJeHUS AUdPy3un

Y pa3IMuYUM Mexy HUIMU Ha OCHOBE N0JIOKeHUH MOoJIeKyJISp-
HO-KHMHEeTHYeCKOW TeOpHHU CTPOeHUs BelllecTBa.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

O6bACHEeHHEe CBOKMCTB ra3os,
KUJKOCTEN U TBEPABIX TeJ
Ha OCHOBE MOJIOXKEHUH
MOJIEKYJIIPHO-KHUHETHYeCKOU
Teopuu. CMauMBaHUe U Ka-
MUJJISIPHBIE SIBJIEHUS.
TenuioBoe pacmupeHue

U CKaTUe

O6'bsiCHEHUE OCHOBHBIX Pa3JIMUMi B CTPOEHUHU Ia30B, XKUJIKO-
cTel U TBEPABIX TeJ C UCIOJIb30BAaHUEM IOJIOXKEHUM MOJIEKYJISIP-
HO-KHUHETUYeCKOH TEOPUH CTPOEHHU BellecTBa.

[IpoBe/ieHHE ONMBITOB IO BhIPAIIMBAHUIO KPUCTAJLJIOB MOBApEH-
HOU COJIM WJIM caxapa.

[IpoBefeHre U O0GbSICHEHHE ONBITOB, IEMOHCTPUPYIOIUX
KanuJUUISpHBIE SIBJIEHUS U IBJIEHUE CMauylMBaHHU .

O6bsicCHeHUE POJIM KalTUJIJISIPHBIX sIBJIEHUH JJ151 HOCTYIIJIEHUS
BOJAbI B opraHu3m pacteHuil (MC — 6uoJsiorus).

HaGusroseHue, npoBeieHHE U 06'bsICHEHHE ONBITOB IO HAGJIIO-
JEHUI0 TEIJIOBOTO paclIMpeHUs ra3oB, XKUJKOCTEH U TBEPAbIX
TeJl.

O6bsicCHEHH e cOXpaHeHHs] 06'béMa TBEPABIX TeJl, TEKYYeCTH
YKUAKOCTHU (B TOM YHCJIe, Pa3HULBI B TEKYYeCTH JJIs1 Pa3HbIX
)KUJIKOCTeH ), JaBJIeHUs rasa.

[IpoBeseHMe ONBITOB, JEMOHCTPUPYIOIUX 3aBUCHUMOCTD JiaBJie-
HUS BO3/1yXa OT ero 06'béMa U HarpeBaHUsI UJIN OXJIAXKEeHHs],
U UX OO'bSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOrO yYE€HHUSI.
AHau3 NpaKTUYEeCKUX CUTyal Ui, CBSI3aHHbIX CO CBOMCTBaMHU
ra3os, )KUJIKOCTEU U TBEPJBIX TeJI

TenoBbie
npoueccsl (21 4)

Temneparypa. CBA3b TeMIle-
paTypbl CO CKOPOCTBIO
TENJIOBOTO ABUKEHHUS
YaCcTHL.

BHyTpeHHsA 3HepTrus.
Crioco6bI U3MEHEHUsI

OGoCHOBaHME IPaBUJ U3MEpPEHUs] TeMIEePATyphl.

CpaBHeHHe pa3JIMYHbBIX CIOCOGOB U3MEPEHUs U ILKaJ TeMIe-
paTypshl.

Ha6roieHue U 06'bsICHEHHE OINBITOB, JEMOHCTPUPYIOIIUX
M3MeHeHHe BHYTPEHHEH 3HEPTUH TeJla B pe3yJIbTaTe TelJolnepe-
a4y ¥ paGoThl BHEIIHUX CHUJL
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BHYTpEeHHeH 3Hepruu:
TernJionepejaya U coBep-
ueHue paboTel. Buasl
TemnJonepesayu: TEMJIONPOBO-
JHOCTb, KOHBEKIUs, U3Jyde-
HHe.

KosnyecTBO TenuoThl.
YnenbHasa TENJIOEMKOCTb
BelecTBa. Temioo6MeH

Y TeIJIOBOe paBHOBeCHE.
YpaBHeHUE TenJ0BOTo
GaslaHca.

[InaBsieHUe U oTBepJeBaHue
KPHUCTAIINYEeCKUX BeleCTB.
YnenpHas TemnsoTa IJjaBJe-
Hus. [lapoo6pazoBaHue

U KoHJeHcauusa. UcnapeHue.
Kunenue. YaesnbHasa TenjoTa
napoo6pasoBaHus. 3aBUCU-
MOCTb TeMIlepaTypbl KUIEHUS
OT aTMOChEPHOTO JIaBJIEHHUA.
BiaxkHocTb BO3ayXa.
JHeprus TOIJIMBA. Y ieJbHas
TenJioTa CropaHus.
[IpyHOUIBI PaboOThI TENJIO-
BbIX ABUraTtesieu. KI1/]
TENJIOBOTO JABUTATEJIS.
TenoBble ABUraTeJu U 3alliU-
Ta OKpYy»Kamllel cpesbl.
3aKOH coOXpaHeHMd U Ipe-
BpallleHHsI SHEPTHUHU B MeXa-

Ha6uiro/ieHue U 06'bsiCHEHUE ONBITOB, 00CYK/IEHHE TPaKTUYe-
CKHUX CUTyalUH, JeMOHCTPUPYIOUUX Pa3JINYHbIE BUJbI TETLJIO-
nepe/iayu: TEMJOMNPOBOAHOCTb, KOHBEKIINIO, U3JIyUEHHE.
UccnenoBaHue siBJeHUs1 TemJioo6MeHa MPU CMELIMBAHUU
XOJIOLHOU U ropsiuei BoAbl.

Hab6sioieHre ycTaHOBJIEHUS TEIJIOBOTO PAaBHOBECHUS MEXAY
ropsiuei ¥ XoJ0HOH BOJOH.

OnpezesieHue (M3MepeHHe) KOJUYECTBA TEIJIOThI, MOJTYYEHHOT O
BOJIOU MPH TEIJIOOOMEHE C HAarpeThiM MeTaTJIMYEeCKUM IUJIUH-
APOM.

OnpepesieHue (M3MepeHUe) YIeJbHON TENJIOEMKOCTH BelleCcTBa.
Pemenue 3a7ad4, CBI3aHHBIX C BBIYUCIEHHUEM KOJIMYECTBA TEIJIO-
Thl U TEIJIOEMKOCTH NPH TEMJIOOOMEHE.

AHa/IM3 CUTyal i NPAaKTUYECKOTO UCII0JIb30BaHUS TEMJIOBBIX
CBOVICTB BellleCTB U MaTepHaJioB, HAIIpUMep B LieJIsIX 3HeprocGe-
peXeHHUs: TEeIJION30JIs11s, SHeproc6eperaroiiye KpbILHy,
TEPMOAKKYMYJISTOPhI U T. [.

Ha6sroeHue siBJeHUH UCIapEHUs U KOH/JIEHCALIU .
HccnegoBaHue mpollecca UCapeHUs pa3JIMYHbIX XKUJIKOCTEMN.
O6bsicCHEHHYe sIBJIEHUH HCIIapeHUsl U KOHJIeHCAlluU Ha OCHOBE
aTOMHO-MOJIEKYJISIPDHOTO YYEeHUsI.

HaGuro/ieHre 1 06'bsiCHEHHE TIPOLiecca KUIEHUs, B TOM YHCJIe
3aBUCUMOCTH TEMIIEPATYPbl KUIIEHUS OT JaBJIEHHUs.
OnpepesieHue (M3MepeHHe) OTHOCUTEIbHOU BJIAKHOCTH BO3/yXa.
Hab6JuiroaeHue npoliecca NjaBJIeHUs] KPUCTAJIJIMYECKOT O Bellle-
CTBa, HANIpUMeDP JIbJA.

CpaBHeHUeE NIPOILECCOB IMJIAaBJIEHUS KPUCTAJIINYECKUX TeJ

U pa3MsrdyeHusi Ipy HarpeBaHUU aMOPHBIX TeJL.
OnpenesieHue (M3MepeHHUe) YAEJbHON TEMJIOTHI MJIaBJIEeHUS JIbJa.
O6bsicHEHUe SIBJIEHUH IJIaBJEHUsI U KPUCTA/IM3AlMU Ha OCHOBe
ATOMHO-MOJIEKYJITPHOTO YYE€HHS.
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ITpodosicerue maba.

TemaTndecknii OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
OcHOBHOe coaepkaHue . .
0J10K, TEMa (Ha ypoBHe y4eOHBIX JAeiicTBHI)

HUYEeCKHUX U TelJIOBbIX Pemrenue 3a1ay, CBI3aHHBIX C BBIYUCJIEHHEM KOJUYeCcTBa TeIJIo-
npoueccax ThbI B IIpolieccax TelmJionepeaaydyy NpHy MJaBJeHUU U KPUCTAIU-
3allMY, UCMTapeHUH U KOHJIeHCal U H.

AHa/M3 cUTyalui NIpaKTU4YeCKOro MPpUMeHeHHUs ABJIeHUHN
MJ1aBJeHUs U KPUCTAJIM3ALMH, HAIPUMeD, NToJIydYeHHe CBePX-
YUCTBIX MaTepHaJIoB, CoJieBasi rpeska U Jp.

AHanu3 paboTel U 06'bICHEHHE NPUHIUIA AeHCTBUA TENJI0BOrO
ABUTaTeJIsl.

BeluncieHMe KOJIM4ecTBa TeIJIOThI, BbIJEJAIILErocs Mpu cro-
paHUU pa3JIMYHbIX BUAOB TOIIMBA, U KII/J| nBUraress.
O6cy)/IleHHEe 3KOJOTHUUECKUX TOC/eJCTBUU UCIIOb30BaHUS
JBUTaTesiell BHYTPEHHEro CrOpaHHus, TEeIJIOBbIX U THAPO3JIEK-
TpoctaHuui (MC — aKoJiorusi, XUMHUsi)

Pasges 7. diieKTpu4ecKkve M MarHUTHBIE sABJIeHUA (37 4)

ewwedlodu senoged seHdawud|]

JdJIeKTpUYecKHre dnekTpusauusda Tes. [lBa poga | HabirogeHue v npoBefeHHe ONBITOB MO 3J€KTPHU3aLUU TeJl

3apsaabl. 3aps- 3/J1eKTPUYEeCKHUX 3apsL0B. NIPH CONPUKOCHOBEHUU U NUHAYKLHUEH.

JKeHHbIe TeJia B3aumopelicTBUe 3apsiKeH- Hab6satoeHre U 06'bsiCHEHHE B3aUMOJAeHCTBUS OJJHOUMEHHO

U UX B3aMMoJel- | HbIX Tes. 3akoH KyJsioHa. Y1 pa3HOMMEHHO 3apsPKEHHBIX TeJl.

ctBHe (7 4) JJIeKTpUYecKoe IoJle. O6bsACHEeHHe NPUHLMNA AeHCTBHSA 3JIeKTPOCKOoMNa.
[IpyHIMD Cynepno3ULUU O6BbsicCHeHUe SIBJIEHUH 3JIeKTpU3allUy NPU CONPUKOCHOBEHHUU
3JIeKTPUYEeCKHUX NoJiei. TeJl U UHAYKLIMEH C UCI0Ib30BaHUEM 3HAHUHM 0 HOCUTEAX
HocuTenu anekTpriecKkux 3JIeKTPUYECKHUX 3aps/I0B B BeleCTBE.
3apsAA0B. JJIeMeHTapHbIH PacnosHaBaHue U 00'bsICHEHHE SIBJIEHUH 3J/IeKTPU3aLUU B IO-
3JIeKTPUYeCcKUH 3apsj. BCeJJHEBHOM >KH3HHU.
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Ctpoenue aTtoMma. [IpoBogHu-
KW U JU3JIEKTPUKHU. 3aKOH
COXpaHeHMUs 3JIeKTPUYECKOro
3apsaga

Ha6urofieHue U 06'bsICHEHUE OMNBITOB, UIJKCTPUPYIOUIUX 3aKOH
COXpaHeHHs 3JIEKTPUYECKOro 3apsaza.

Ha6J1ro/ieHre ONBITOB MO MOJEJMPOBAHUIO CUJIOBBIX JIMHUH
3JIEKTPUYECKOTIO OIS

UccnenoBaHue AeHCTBUA 3JIEKTPUYECKOIO IO/ Ha MPOBOJAHUKHU
U JU3JIEKTPUKHU

IlocTOsAHHBIHI
3JIeKTpUYeCKHIA
TOK (20 4)

JeKTpHUYecKHi Tok. YcJio-
BUS CylleCTBOBAHUSA 3JI€KTPU-
4ecKoro Toka. UcTouHUKHU
MOCTOSIHHOTO TOKa. [leficTBUs
3JIeKTPUYECKOI'0 TOKa
(TensioBOE, XUMUYECKOE,
MarHUTHOe). JJIeKTpU4YeCKUu
TOK B KHJKOCTSIX U rasax.
dnekTpuyeckada Lenb. Cuia
TOKa. JJIeKTpuieckoe
HanpsikeHue. ConpoTuBJie-
HUe NMPOBOJHUKA. YeJabHOe
CONPOTHUBJIEHHE BellecTBa.
3akoH OMa /14 y4acTKa
uenu. [locienoBaTtesnbHOE

Y NapaJijieJibHOe CoeIUHeHNe
MIPOBOJHUKOB.

Pa6oTa 1 MOIIHOCTB 3JIEKTPHU-
4yecKoro Toka. 3akoH /lxoy-
ns-JleHua. 3JIEKTPONPOBO/-
Ka U IOTPeGUTEU 3JIEKTPU-
4YeCKOH 3Hepruu B OBITY.
KopoTkoe 3aMbikaHUe

Hab6soieHre pa3inuyHbIX BUJOB 1eACTBUS 3JIEKTPHUIECKOTO
TOKa U 0O6HapyKeHHe 3TUX BHUJIOB JIeHCTBUS B IOBCELHEBHOM
JKHU3HU.

C6opKa M HCNBITAHHUE 3JeKTPHUYECKON LieNH NMOCTOSIHHOI'O
TOKa.

V3MepeHUe CHUJIBI TOKA aMII€PMETPOM.

H3MepeHUe 3/1eKTPUYECKOT0 HANIPSI?)KEHU ST BOJIbTMETPOM.
[IpoBeaeHrE U OG'BSICHEHHUE OMNBITOB, IEMOHCTPUPYIOIIUX
3aBHCUMOCTB 3JIEKTPUUECKOI0 CONMPOTHUBJIEHNUS NMPOBOJHHUKA

OT €ro AJIMHBI, IIJIOIAAH I0NIEPEeYHOT0 CeYeHHsI U MaTepHaJia.
HccnepoBaHre 3aBUCUMOCTH CHJIBI TOKa, MPOTEKAIOIETO Yyepes
PE3UCTOp, OT COMPOTUBJIEHUS PE3UCTOPA U HANPSDKEHUS

Ha pe3ucTope.

[TpoBepKa NpaBuJIa CJA0XKEeHHUS HAMPSIPKEHU U PU MocJie0Ba-
TeJIbHOM COeJJMUHEHUH JIBYX Pe3HUCTOPOB.

[IpoBepka mpaBuJia JJisl CUJIbI TOKA NMPU NapasjieJbHOM COeau-
HEHUHU Pe3UCTOPOB.

AHanu3 cuTyalnyi mocaeoBaTeJbHOT0 U NapaslleIbHOTO
coeJMHEHH S NPOBOJAHHUKOB B JJOMAIlHUX 3JIEKTPUYECKUX

CEeTSIX.

PemleHue 3aza4 ¢ ucnosib3oBaHueM 3akoHa OMa ¥ popmy.t
pacyéTa 3JIeKTPUYECKOTO COMPOTUBJIEHUS MPU MOCJIe[0BaTE b-
HOM U NapaJijieJIbHOM COeJJUHEHUH ITIPOBOJHUKOB.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

OnpejiesieHde paboOThI 3/1EKTPUYECKOTO TOKA, IIPOTEKAIOLEero
yepes pe3nucTop.

OnpejiesieHde MOLIHOCTH 3JIEKTPUYECKOTO TOKA, BblAess1eMOH
Ha pe3ucTope.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY

OT HaINpPsXKeHUs Ha HeM.

Onpepenenue KII/l HarpeBaTeJis.

HcciepoBanre npeo6pa3oBaHUs 3HEPTUU NIPU NOABbEMe Ipy3a
3JIeKTpOJABUTaTEIEM.

O6'bsiICHEHHE YCTPOMCTBA U MPUHLMIA AeHCTBUA JOMALIHUX
3JIeKTpOHarpeBaTe/bHbIX IPUOGOPOB.

O6bsICHEHVe NPUYUH KOPOTKOrO 3aMbIKaHUS U IPHUHIMIA
JAeNCTBUS MJIaBKUX NTpeJoXpaHUTeeH.

PemeHue 3a7ja4 c ucnosib3oBaHMeM 3akoHa [xxoynss—JleHna.
Ha61ro1eHre BOBHMKHOBEHMS 3JIEKTPHUYECKOTO TOKA B KU/~
KOCTH

MarHuTHbIe
sAABJIeHus (6 4)

[TocTOsSTHHBIE MArHUTHI.
BsaumogelicTBHe MOCTOSIH-
HBIX MAarHUTOB. MarHuTHoOe
noJie. MarHuTHoOe noJie 3eMJI1
U ero 3HayeHHe /14 )KU3HHU
Ha 3emuJie. OnbIT IpcTena.
MarHuTHoe 1oJie 3JleKTpHUye-
ckoro Toka. [I[ppumeHeHnue
3JIEKTPOMAarHMTOB B TEXHUKe.

HccnesoBaHve MarHUTHOTO B3aMMOJEMCTBUSA MOCTOAHHBIX
MarHuTOB.

U3y4yeHHe MarHUTHOTO MM0JIs1 TOCTOSTHHBIX MATHUTOB MPU UX
06'beJUHEHUH U pa3/ieJIeHUU.

[IpoBe/ieHHEe ONBITOB M0 BU3yaJU3al[UH IM0JIsI TOCTOSHHBIX
MarHUTOB.

U3ydyeHue sIBJIeHUsI HAMarHUYMBaHUsI BellleCTBa.
UccienoBaHue AeWCTBUs 3JIEKTPUYECKOr0 TOKA HA MarHUTHYIO
CTpEJIKY.
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JleficTBMe MarHUTHOTO MOJIsI
Ha NPOBOJHUK C TOKOM.
JJIeKTpO/BUTATEb IOCTOSIH-
Horo Toka. Ucnosib3oBaHue
3JIEKTPOJIBUTATes e B TeX-
HUYEeCKUX YCTPOUCTBaxX

Y Ha TpaHCIopTe

[IpoBesieHHe ONBITOB, JEeMOHCTPUPYIOLHUX 3aBUCUMOCTb CHJIBI
B3aWMO/JefCTBUsS KaTYILIKH C TOKOM M MarHuTa OT CHJIbI U Ha-
NpaBJIeHUs TOKA B KaTyLIKe.

AHasu3 cuTyal Ui NpakTU4YeCcKOro MpUMeHeHHs 3J1eKTPpOMarHu-
TOB (B 6BITOBBIX TEXHUYECKHUX yCTPOHUCTBAX, MIPOMBILIJIEHHOCTH,
MeaUIUHE).

W3y4yeHue felcTBUSA MarHUTHOTrO NOJIsI HA NPOBOJAHUK C TOKOM.
H3yyeHue felCTBUA 3/1IeKTPOABUTATEIS.

H3amepenue KII/l asiekTpoaBUraTe/ibHON yCTaHOBKHU.
PacnosHaBaHue W aHa/U3 pPa3/JMYHbIX IPUMEHEHUN 3J1eKTPOo-
ABHUTraTesied (TpaHCIOPT, 6BITOBbIE YCTPOHCTBA U AP.)

J/IeKTPOMArHuT-
Hasi MHAYKLUSA
(44)

OnsbiTel Papajes. fABieHue
3JIeKTPOMarHMuTHON! WUHAYK-
nuu. [Ipasuiio Jlenna.
dnektporeHepaTtop. Cnoco6bl
MOJIy4YeHUs 3J1IeKTPUYeCKOH
3HEePruu. JJIeKTPOCTaHLUU
Ha BO30GHOBJIsSIEMBIX UCTOY-
HHUKax dHEPTUU

OnbITHI MO HCC/IeJOBAHHUIO ABJIEHUA BHEKTpOMaFHHTHOﬁ HHAYK-
OHH: UCcciieJOBaHHe W3MeHeHH 3HaUYeHUs U HallpaBJIEHUA
HUHAYKIIUOHHOI'O TOKa

Pe3sepBHOe Bpem1 (3 4)
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9 knacc (102 v)

TemaTH4eCcKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEe/JbHOCTU YYALIUXCS
(Ha ypoBHe y4eGHBIX AelCTBUIl)

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHU4YecKoe
ABMKeHHe

M CIIOCOGBI ero
onucaHus (10 4)

MexaHHu4YecKoe JBUXKEeHHUe.
MaTepuaJsibHas To4ka.
Cucrema orcuérta. OTHOCHU-
TeJbHOCTb MeXaHU4eCKOro
JBYKEeHUS.

PaBHOMepHOE NMpsIMOJIMHEH-
Hoe iBM>KeHHe. HepaBHOMep-
HOE MPsSIMOJIMHEHHOE JBUXKe-
HUe. CpeHsia 1 MTHOBEHHas
CKOPOCTb TeJla PU HEPABHO-
MEPHOM [ BUXKEHUH.
YckopeHnue. PaBHOyCKOpeH-
HOe MpsIMOJIMHEeHHOe JBUXe-
Hue. CBo60HOE MaJeHue.
OnpiThl [anuies.
PaBHOMepHOe ABUXKeHUE

o OKpy>kHoOCTHU. [lepron

MU yacToTa oGpallleHusl.
JlunelHad U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
yCKOpeHHe

AHau3 1 06CyK/AeHHEe Pa3/JINYHbIX IPUMEPOB MEXaHUYECKOTO
JBHKEHUS.

O6cy)/eHHe TPaHUL, MIPUMEHUMOCTU MOJENH «MaTepUaTbHasA
TOYKa».

OnucaHue MexXaHHU4YeCKOoro ABUXXEHUA PA3JIMYHBIMH cnocobaMu
(ypaBHeHHe, TabsMLa, rpadUK).

AHa/IM3 )XU3HEHHBIX CUTYallU#, B KOTOPBIX IPOSBJAETCS
OTHOCHUTEJIbBHOCTb MEXaHHUYECKOIro ABHXXEHMH.

Ha6uroieHre MeXaHMYeCKOro JBHMXKEHMS Tesla OTHOCHUTEJBHO
Pa3HbIX TeJI OTCYETA.

CpaBHeHMe NyTeH U TPAaeKTOPUH JBUKEHUSA OJHOI'O U TOTO Ke
TeJla OTHOCUTE/IbHO Pa3HbIX TeJ OTCYETA.

Ananu3 Tekcra l'asnies 06 OTHOCUTENBHOCTH JIBHXKEHUS;
BBITNIOJIHEHHE 33JJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
OnpepesieHue cpeJlHEH CKOPOCTH CKOJIbXKEHUSA 6pYyCcKa WU IBU-
>KeHMUsI IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

AnHanus u o6CcyXJeHue CII0CO60B NMPUGIMKEHHOTO ONpeeeHus
MTHOBEHHOH CKOPOCTH.

OmnpefiesieHre CKOPOCTH PAaBHOMEPHOTO JABMXKEeHUS (IIapHKa

B KU KOCTH, MO/IEJIH 3JIEKTPHUUYECKOT'0 aBTOMOGOHJIA U T. IL.).
OnpegesieHde MyTH, NPOHAEHHOrO 32 JAHHBIM MIPOMEXYTOK
BpeéMeHH, U CKOPOCTH TeJia Mo rpac])m-cy 3aBUCHUMOCTH IYTHU
pPaBHOMEPHOro ABUXKEHHUA OT BPEMEHH.

06Cyx/ieHHe BO3MOXXHBIX NMPUHLHUIOB JAeHCTBUS IPUOOPOB,
HU3MePAIIHUX CKOPOCTh (CNHAOMETPOB).
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BbluKc/ieHMe NyTH U CKOPOCTH NPHU PaBHOYCKOPEHHOM NPSAMO-
JIMHEMHOM /IBM>KEHUH TeJla.

OnpejiesieHde NMPOWAEHHOr0 NYTH U YCKOPEHMS JBUXKEHUS TeJia
o rpaduKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOIO MPSIMO-
JINHEWHOTO ABH)KEeHUS TeJla OT BpeMeHHU.

OnpejiesieHde yCKOpPEHUs TeJla NP PaBHOYCKOPEHHOM JIBHKe-
HHUH 10 HAKJIOHHOM MJIOCKOCTH.

W3MepeHHe nepro/ia U 4acTOThI 0OpallleHHs TeJla 0 OKPY>KHOCTH.
OnpejiesieHre CKOPOCTH PaBHOMEPHOTI'O JBMXKEHHUS TeJia

10 OKPYHOCTH.

PeweHue 3a/1a4 Ha onpe/iesieHHMe KHHEMAaTHYECKUX XapaKTepH-
CTHK MeXaHHU4YeCKOT0 JBHXKEeHHUsI Pa3JIMYHbIX BUJOB.
Pacrno3naBaHue ¥ NPUGIMKEHHOE ONMCAaHUeE PAa3JIUYHbIX BU/I0B
MeXaHU4eCKOro JBH>KEHH B IPUPO/ie U TeEXHUKe (Ha IpuMepax
CBOGO/IHO NMAaZJAIOIUX TeJI, ABHUKEHUS )KUBOTHBIX, HEGECHBIX
TeJI, TPAaHCIIOPTHBIX CPEACTB U Jp.)

B3aumoaeicTBUe
Tea (20 4)

[lepBbIit 3ak0oH HeroTOHA.
BTopoii 3akoH HeroToHa.
Tpetuii 3akoH HbloTOHa.
[IpyHLMI Cynepno3ULIUU
CHJL

Cusia ynpyrocTtu. 3aKoH
I'yka. Cuja TpeHHUsI: cua
TpeHHUs CKOJIb)KeHUs, CHUJIa
TpeHUs NOKOH, Apyrue BU/bl
TpeHUs.

Cusa TAXKeCTU Y 3aKOH
BCEMUPHOTO TATOTEeHMUS.
YckopeHue cBO60JHOTO
najeHud. /IBuxeHue njaHeT

HaGsroeHre U 06CyK/IeHUe OTIbITOB C JIBUXKEHHUEM TeJla IIpU
YMEeHBbIIeHWH BJIUAHUA APYTUX TeJl, IPEeNATCTBYIOUIUX ABUXe-
HUIO.

AHainu3s Tekcrta ['asniesi c onvcaHWeM MbICJEHHOTO 3KCIIepH-
MEeHTa, 060CHOBBIBAIOIET0 3aKOH UHEPIIUHU; BBINIOJTHEHHE
3a/laHUH 110 TEKCTY (CMBICIOBOE YTEHUE).

O6¢cyx/ieHre BO3MOXKHOCTH BBINOJHEHHUs] 3aKOHA UHEPIUU

B Pa3JIMYHBIX CUCTEMAX OTCUETA.

Hab6usrofeHre 1 06CyK/IeHUEe MeXaHHUYeCKUX SIBJIEHUH, TPO-
UCXOJALIMX B cUcTeMe oTcuyéTa «Tesexkka» npu eé paBHO-
MEpPHOM U YCKOPEHHOM JIBUXKEHHUU OTHOCUTEJIbHO KaOUHeTa
dusuku.

[[eI;’ICTBHH C BEKTOpaMHU CUJI: BBIITIOJIHEHHUE 3a,Z[aHI/II>’I I10 CJIOoXKe-
HHWIO U BBIYUTAaHUIO BEKTOPOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

Bokpyr CosiH1a. [lepBas
KOCMHYecKasi CKOPOCTb.

HeBecoMocTb U1 neperpyskH.

PaBHOBecue MaTepuaibHOU
TO4YKHU. AGCOJIIOTHO TBEpPJl0E
TeJs10. PaBHOBecue TBEpZLOTo
TeJla C 3aKpeNJIEHHON OChI0
BpalleHusi. MOMeHT CUJIbI.
LleHTp TsAXKeCTH

Hab6sioieHre v/uiu npoBefieHHe ONBITOB, 1eMOHCTPUPYIOIIUX
3aBHCHMOCTb YCKOPEHHsI TeJsla OT IPUJIOKEHHOU K HEMY CHJIbI

U Macchl TeJa.

AHanu3 1 06'bsICHEHHE SIBJIEHUU C UCII0JIb30BAHUEM BTOPOTO
3akoHa HproToHa.

PewreHuve 3a1a4y ¢ UCNO/JIb30BaHHWEM BTOpOro 3akoHa HrloToHa

U IpaBUJIA CJI0XKEHHUsI CUJL.

OnpepesieHHe )KECTKOCTU NIPYKUHBL.

AHa/IM3 cCUTyal Ui, B KOTOPBIX HAGJI0AaI0TCS yipyrue aedop-
Mally, U UX 00'bsICHEHHE C HCI0JIb30BaHUEeM 3aKoHa ['yka.
PemleHue 3a/1a4 ¢ UcnoJsib30BaHHWEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbXKEHUsT

OT CWJIbI HOPMaJIbHOT O JiaByieHus. O6CyKJeH e pe3yJbTaTOB
UCCJIeJOBaHUsI.

OnpepesieHre K03dPUIMEHTA TPEHUS CKOJIBKEHUS.

H3mepeHUe cU/Ibl TPEHHUS IOKOS.

PewreHuve 3a1ay ¢ UCHOb30BaHUEM GOPMYJIbI JIJIsl CUJIbI TPEHUS
CKOJIbXKEHHUS.

Ananus ABHUXXEeHHA TeJI TOJIBKO oA, L[eflCTBPIeM CHJIBI TAXe-

CTU — CBOOOHOrO MMajieHus.

O6bsiCHEHHEe HE3aBUCUMOCTU YCKOpPEHHUsI CBOGOJHOTO MajieHus
OT Macchl TeJia.

OueHKa BEJIMYUHBI CUJIBI TATOTEHUS, IEUCTBYIOIIEN MEXAY
ABYMs TesJlaMU (JJ11 pa3HbIX Macc).

Ananu3s ABUXXEHUA HebeCHBIX TeJl nonag AeﬁCTBHeM CHUJIbI TATOTEe-
HUs (C UCMOJIb30OBAaHUEM [IOTIOJHUTENbHBIX HCTOYHUKOB UHOP-
MaluH).
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PelreHue 3aJja4 ¢ UCI0/b30BaHUEM 3aKOHA BCEMHUPHOIO TSATOTe-
HUs1 1 GOPMYJIbI [IJ1s1 PACYETA CUJIbI TSIMKECTH.

AHaJIN3 OPUTHHAJIBHOT'O TEKCTA, OMUCHIBAIOLIETO MPOSBIEHHUS
3aKOHa BCEMHUPHOTO TATOTEHHUs]; BbIIOJHEHHE 3aJaHU [0 TeK-
cTy (CMBICJIOBOE YTEHHE).

Ha6srofeHue U o6CyxieHUe ONBITOB IO U3MEHEHHIO Beca TeJia
[PH YCKOPEHHOM JABHXKEHHH.

AHanu3 yci0BHi BOSHUKHOBEHHSI HEBECOMOCTH U Iepe-
IPY3KH.

PelieHue 3a1a4 Ha ONpeJieJieHHe Beca TeJjla B PasIMYHbIX
YCJIOBHUSIX.

AHasu3 cuJ1, AeHCTBYIOIIMX Ha TeJlo, IOKOsIIleecs: Ha OIope.
OnpepesieHHe LEHTPA TAXKECTH PA3JIUYHBIX TeJl

3akKkoHBbI coxXpa-
HeHus: (10 4)

HWmMnysbc Tesa. UsMeneHue
UMIyJibca. UMIyJbc CUBL.
3aKOH COXpaHeHUs UMIYJIb-
ca. PeakTHUBHOE JBUXKEHHUE.
MexaHuueckas pa6oTa u
MOIIHOCTb. PaboTa cun
TSKeCTH, YIPYTOCTH, Tpe-
HUd. CBA3b JHEPTUH U pa-
6OTHI.

[loTeHyManbHadA sHepPrusa
TeJia, IOJHSATOr0 HaJ, MOBepX-
HOCTbI0 3eMJIU. [loTeHIHa/Ib-
Has d3HePrus CXKaTOU Npy-
SKUHBI.

KuneTuueckast aHeprusi.
TeopeMa 0 KHHETHYECKOU
SHEPrUu.

Hab6stoneHue 1 06CyKAeHHe ONBITOB, IEMOHCTPHUPYIOIIHUX
rnepejavyy UMILyJ1bCa NPU B3aUMOJIeACTBUHU TeJl, 3aKOH COXpaHe-
HHS UMITyJIbCA IPH a6COJIIOTHO YIIPYI'OM M HEYIIPYTOM B3aUMO-
OEeNUCTBUH TeJl.

AHa/u3 cuTyalu i B OKpy»Kalollei >KU3HHU C UCNTOJIb30BaHUEM
3aKOHA COXpPaHEeHHUs UMITYJIbCa.

PacnosHaBaHHe sIBJIEHUS] PEAaKTHUBHOI'O JBH)KEHUS B NMPUPOJE
u TexHuke (MC — 6uoJsiorus).

[IpuMeHeHHe 3aKOHA COXpPaHEHUs UMITYJbCa JJIsI pacyéTa
pe3yJIbTaTOB B3auMOJeHcTBUA Tes (Ha NpuMepax HeyIpy-

roro B3aMMo/IeHCTBUs], yIPYToro LeHTPaJbHOT0 B3aUMO-
JeHCTBUS IBYX OJJMHAKOBBIX T€JI, 0JHO U3 KOTOPbIX HEIO /-
BIKHO).

Pemrenue 3aa4 c MCrmoJib30BaHMEM 3aKOHA COXpPaHEHUs UM-
nyJibca.

OnpefiesieHde paGoThI CUJIBI YIPYTOCTH NPH NOAbEMeE rpysa

C UCIOJIb30BaHHEM HENOJABHKHOI'O M MOJBHKHOI'O GJIOKOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

3aKOH COXpaHeHHUs MeXaHHU-
4YeCKOU sHepruu

HW3MepeHue MOLIHOCTH.

H3MepeHUe MOTEHLUATBHON 3HEPTUHU YyIPYTro JedOopMUPOBaH-
HOU NPYKUHBL.

W3MepeHHe KHHETHYECKOW 3HEPIruHy TeJsia Mo AJMHe TOPMO3HOT0
MNyTH.

JKclepMMeHTa/JbHOEe CpPaBHEHHME HW3MeHEHHs NOTeHLHMaJbHOMN
YU KMHeTHYeCKOH 3Heprui Tesa MpU ABUKEHHUHU 110 HAKJIOHHOM
MJIOCKOCTH.

JKCIepHMeHTaJlbHasA pOBepKa 3aKOHa COXpaHeHHsI MeXaHHu4ve-
CKOH 3HEpPTHuH PHU CBOOGOJHOM NAJLEHUHU.

[IppuMeHeHHe 3aKOHA COXpPaHEHUsI MeXaHU4YeCKOH 3HepTruu
JJIsl pacyéTa MOTEeHIMAJbHONW U KUHETHUYECKOW 3HEPTUH Tesa.
PemeHue 3a7ja4 c NCMOJIb30BaHHMEM 3aKOHA COXpaHeHU S MexXa-
HHU4YeCKOH 3Hepruu

Pa3ges 9. MexaHu4ecKHe KoJieGaHUs M BOJIHBI (15 )

MexaHu4yecKue
KoJsie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcHOBHbIE XapaKTEPUCTUKU
KoJIebaHHUH: Iepro/J, 4acToTa,
aMmuTyAa. MateMmatuye-
CKUH U NIPY>KUHHBIA MassTHU-
ku. [IpeBpaleHre sHEPTUU
MpU KoJiebaTeJIbHOM JIBHXKe-
HUU.

3aTyxarolniye KoebaHHU.
BBIHY>X/1IeHHbIEe KOJIe6aHUs.
Pe3onaHc

Hab6stofeHue Kosie6aHUi N0J AeHCTBUEM CUJ TSXKECTH U yIpy-
roCTH U O6Hapy>KeHHe N0JL0GHbIX KOJIEGAaHUM B OKpY»KalolleM
MHUDe.

AHanu3 KosieGaHUH rpy3a Ha HUTH U Ha Ipy»kuHe. OnpejiesieHue
4acTOThI KoJIe6aHUI MaTeMaTHYeCKOro U NPYKUHHOr'0 MasiTHU-
KOB.

HabstoneHue 1 06'bsiCHEHM e sIBJIEHUS pe30HaHca.
HccnenoBanre 3aBUCHMOCTH IepHo/ia KoJleGaHUH MO/IBEIIeHHO-
ro K HUTH rpysa OT AJUHBI HUTH.

[IpoBepka HE3aBUCHMMOCTH IepHoja KojebaHUH rpysa, nojse-
LIeHHOTO K JIEHTe, OT Macchl rpysa.
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Ha6uroeHue U 06CyXJeHUe OMbITOB, IEMOHCTPUPYIOLIUX
3aBUCHMOCTb MepUoZia KoJaebGaHUU NMPY>KUHHOTO MassTHUKA

OT MaccChl I'py3a U KECTKOCTH NPY>KUHBI.

[IpuMeHeHHe MaTeMaTHYECKOI0 U NPYKHUHHOTO MasATHHKOB

B KayecTBe Mo/ieJIeH /1151 ONMCAaHUS KOJIeOaHHH B OKpYKarolieM
MHpe.

PewieHue 3a/1a4, CBI3aHHbBIX C BbIYMCJIEHHUEM HJIM OLIEHKOH
4acToThl (epuoja) KojseGaHUuM

MexaHu4YecKue
BOJIHEBI. 3BYK
(84)

CBoMicTBa MeXaHUYECKUX
BoJIH. /lsinHa BoJIHBL. Mexa-
HUYEeCKHe BOJIHbI B TBEPAOM
TeJie, CeHCMUYECKHE BOJIHBI.
3Byk. [poMKOCTb 3ByKa

U BbIcOTa TOHA. OTpakeHUe
3Byka. UHOpa3BykK u yabTpa-
3BYK

OGHapy»KeHHe U aHAJIN3 BOJIHOBBIX IBJIEHUH B OKpYy»KalolleM
MUpe.

Hab6sioeHre pacnpocTpaHeHUs MPOJOJbHBIX M IONepPedHbIX
BOJIH (Ha MoJiesiM) U OOHapy>KeHHe aHaJIOTUYHBIX BH/IOB BOJIH
B npupo/ie (3ByK, BO/sTHbIE BOJIHBI).

BbluKc/ieHre JJIMHBI BOJIHBI M CKOPOCTH PacHpoCTpaHeHUs
3BYKOBBIX BOJIH.

JKclepUMeHTa/JbHOE OIpe/ie/ieHHe IPAaHUIl YaCTOThI CJAbIIIHNMBIX
3BYKOBBIX KOJIe6aHU .

Ha6J1toieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOThI (B TOM
YHCJle C UCTO0Jb30BaHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
HaGuro/ieHue U 06bsiCHEHHE SIBJIEHUS aKYCTUYECKOr0 pe3o-
HaHca.

AHa/M3 OpUrMHAJIbHOTO TEKCTA, MOCBSALLEHHOI0 UCII0/Ib30Ba-
HUIO 3ByKa (MJIM yJIbTPAa3ByKa) B TeXHUKe (3X0JI0KaIUs,
yJAbTPA3BYK B MeJUIMHE U Jp.); BBIIIOJHEHHE 3aJJaHUH 110 TeK-
cTy (CMBIC/IOBOE UTEeHUE)

Pa3gen 10. JjieKTPOMarHMTHOE MOJIE U 3/IEKTPOMAarHUTHbIE BOJIHBI (8 4)

JJIeKTPOMArHuT-
Hoe ToJie

3ﬂeKTpOMaFHI/ITHoe mnmoJie.
3ﬂeKTpOMaFHI/ITHbIe BOJIHBI.

HOCTpOQHI/Ie paccyxc,quHﬁ, O6OCHOBbIBa}OLLLI/IX B3aMMOCBA3b
3JIEKTPHUYE€CKOI'o UK MarHuTHOro noJieu.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

U 3JJIEKTpoMmar-
HHUTHBbIE€ BOJIHbI
(64)

CBoOMCTBa 3/IEKTPOMAarHuT-
HbIX BoJIH. [llkasa asiekTpo-
MarHUTHBIX BOJIH. Mcnosb30-
BaHMe 3JIeKTPOMAarHUTHBIX
BOJIH [1JI1 COTOBOM CBAI3H.
JJIeKTpOMarHMTHas NpupoAa
cBeTa. CKOpOCTb CBeTa.
BosiHOBBIE CBOMiCTBaA CBeTa

JKCneprUMeHTa/IbHOE U3yYeHHUE CBOMCTB 3JIEKTPOMArHUT-
HBIX BOJIH (B TOM YHCJE C IOMOUIbI0 MOOGUIBHOIO TeJie-

doHa).

AHa/nu3 peHTreHOBCKHMX CHHMKOB 4YeJIOBEYeCKOro opra-
HHU3Ma.

AHaJIM3 TEKCTOB, ONUCHIBAIOIIUX IPOsIBJIEHUS 3JIEKTPOMArHuT-
HOTO U3JIyYEHHUS B IPUPO/E: XKUBbI€ OPraHU3Mbl, U3JTYYEHUS
HebeCHBIX TeJl (CMBICJIOBOE YTEHUE).

PacnosHaBaHHMe M aHA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1€KTpO-
MarHUTHBIX BOJIH B TEXHUKE.

Pemrenuve 3azia4 ¢ ucnosb3oBaHueM GopMyJ1 /sl CKOPOCTHU
3JIEKTPOMAarHHUTHBIX BOJIH, AJIMHBI BOJIHBI U YaCTOTHI

cBeTa

Pasgen 11. CBeToBbIe ABAeHus (15 4)

3akoHbl pacnpo-
CTpaHeHHUs CBeTa
(64)

HcTouyHukHU cBeTa. JlyyeBas
MoJeJb cBeTa. [IpsMonirnHel-
HO€e pacnpocTpaHeHHUe CBeTa.
3armeHus CosiHna u JlyHbl.
OTpakeHue cBeTa. [l10cKoe
3epKaJio. 3aKOH OTpaKeHHUsl
cBeTa.

[IpenomsieHue cBeTa.

3aKOH NpeJIoOMJIEHHUS CBETA.
[lonHOe BHYTpeHHee OTpaxke-
HUe cBeTa. Ucnosib30BaHUe

Ha6sto1eH1e ONBITOB, IEMOHCTPUPYIOIIUX SIBJIEHHE IPSIMOJIH-
HEHHOTO pacnpocTpaHeHUs cBeTa (BOSHUKHOBEHUE TEHU U IOJIY-
TEHU), U UX UHTEepIpeTaUs C UCIIOJb30BaHHUEM MOHATHUS
CBETOBOTO JIyya.

O6bsiCHEHHE U MOJIeJIMPOBaHHE COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

UccnemoBaHue 3aBUCHMOCTH yTJia OTPa>KeHHsI CBETOBOIO Jiy4a
OT yrJia afieHus.

M3yyeHHe CBOUCTB H306paKeHHUs B IIJIOCKOM 3epKaJle.
Ha6sio/ieHre U 06'bsICHEHHE ONBITOB MO MOJIYYeHUI0 U306pake-
HUU B BOTHYTOM H BBIIYKJIOM 3epKaJiax. HabsirogeHue U 06bsc-
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BHYTpPEHHEro OoTpaKeHHus
B ONTHYECKUX CBETOBOJAAX

HEHHE OMbITOB MO MPEJOMJIEHHUIO CBETA Ha FPaHUIle PA3IUYHbBIX
Cpeji, B TOM YMCJIE OMBITOB C MOJHBIM BHYTPEHHUM OTpPa*KeHHEM.
HccieoBaHre 3aBUCUMOCTH yTJIa IPeJOMJIeHUs OT yTJia
NnaZieHysl CBeTOBOrO Jly4ya Ha FPaHUIe «BO3YX—CTEKJIO».
Pacrno3HaBaHue sIBJIEHUH OTpaXKeHUsl W MpesoMJIeHUsl CBeTa

B IOBCEIHEBHOM XM3HU. AHA/IU3 U 00'bSICHEHUE SIBJIEHUS
ONTHYECKOT0 MUpPaXKa.

Pemenuve 3azja4u ¢ UCnoJib30BaHUEM 3aKOHOB OTPaXKeHHUS

U NIpeJIoOMJIEHUS CBETa

JIMH3BI ¥ ONITH-
YyecKHe NpuGopsbl
(64)

JIuH3a, X0 Jiyuyel B JIMH3E.
OnTuyeckasi CUCTEMaA.
Ontuueckue  NpUOOPHI:
doToannapart, MUKpOCKOT

U Tesieckon. ['y1a3 kak ontuye-
cKasi cucteMma. binsopykocTb
U JaJIbHO30PKOCTh

[TosiyyeHre U306paKeHUH C MOMOILbI0 COOUPAIIEN U pacceu-
BaloIleM JIMH3.

OnpepesieHre GOKYCHOTO PACCTOSIHUSI U ONTHUYECKOU CHJIBI
cobupamlilei JIMH3bI.

AHaJiu3 yCTPOUCTBA M IPUHIMIA JeHCTBUSI HEKOTOPBIX ONITHUYE-
CKHUX NIPUGOPOB: poToannapara, MUKpPOCKOIA, TeJIeCKomna

(MC — 6uoJiorusi, aCTpOHOMUS ).

AHasu3 siBJIeHUH 6JIM30PYKOCTH U JaJIbHO30PKOCTH, IPUHLIMTIA
JeuctBus oukoB (MC — GuoJsiorus)

Pa3sioxeHue
6eJjIoro cBeTa
B cniekTp (3 4)

PassioxxeHue 6esioro ceeta
B crneKTp. OnbITel HbIOTOHA.
Cyi0’keHUe CIeKTpPaJIbHbIX
uBeToB. /lucnepcus ceeTa

HaGuroZieHre o pa3JyioKeHHUI0 GeJIoro CBeTa B CIEKTP.
HaGuiro/ieHre U 06'bsiICHEHHE OMBITOB 110 MOJIyYeHUIO 6eJ10ro
CBeTa NPH CJIOXKEHUH CBeTa PAa3HbIX [IBETOB.

[IpoBesieHHEe U 0O'bSICHEHHE ONBITOB [0 BOCIPUSATHIO LIBETA
NpeAMeTOB NPU UX HAOGJII0JeHUU Yepe3 [[BeTOBble QUJIbTPHI
(BETHBIE OYKH)

Paspes 12. KBaHTOBBIE AB/eHuUs (17 4)

Hcnyckanue
Y MOrJIolieHue

OnerTel Pe3zepdopaa v niane-
TapHas Mo/ieJIb aToMa.

06cyxaeHne Liesqu onbITOB Pesepdopaa no uccjief0BaHUIO
aTOMOB, BbIZIBUKEHHE THUIIOTE3 O BO3MOXHbBIX pe3yJibTaTaxX
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

CcBeTa aTOMOM
(44)

Mopgesib aTtoMma bopa. Ucny-
CKaHMe U IOIJIOILeHWe CBeTa
atoMmoM. KBaHThbI. JInHen4a-
Thble CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IPEJIO0JIAaraeMoro CTpOeHHs1 aTOMOB,
dopMysIMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
06cyx/ieHre NPOTUBOPEYUH NJIAaHETAapPHOM MoJesM aToMa

U OCHOBaHUMU JJis runoTe3bl bopa o cTanoHapHBIX OpGUTAX
3JIEKTPOHOB.

HaGJro/ieHre CIJIOLHBIX M IMHEWYAThIX CIIEKTPOB U3JIy4eHHUs
pa3JIMYHBIX BellecTB. O6bsiCHEHYE JIMHEHYAThIX CHEKTPOB
HU3JIy4YeHHUs

CtpoeHue
aTOMHOTrO AApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-U3Jy4eHHUs.
CTpoeHHe aTOMHOTO A/pa.
HyxkyioHHas MoJesb aTOMHOIO
aapa. Usoronsl. PagnoakTus-
Hble npeBpalleHud. [lepuon
noJiypacnaga.

JelicTBUsA pailuOaKTUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

O6cyxeHre BO3MOXKHBIX TUIIOTE3 0 MOJIeJIsSIX CTPOEHUS siipa.
OmnpepesnieHue cocTaBa s/iep M0 3aJlaHHbIM MacCCOBBIM U 3apsi/io-
BBIM YMCJIAM H 10 IIOJIOXKEHHIO B IEPUOIMYECKOH cUCTEMe
anemeHTOB (MC — Xumus).

AHa/M3 N3MeHeHHUs COCTaBa A/jpa U ero MnoJIoXKeHHUs

B NEePUOANYECKON CUCTEME NPH A-paJjuOaKTUBHOCTHU

(MC — xumus).

HcciepoBaHre TPEKOB @-4aCTHUI] 10 FOTOBBIM poTorpadusam.
O6HapyXeHHe U U3MepeHHe pPaJMAlMOHHOTO PpOHA C MOMOIILI0
JlO3UMETPA, OLleHKa ero MHTEHCUBHOCTH.

AHann3 6M0JIOTUYECKUX U3MEHEHUH, MPOUCXOASIINUX MTO/]
JelcTBUEM paJJMOaKTUBHBIX u3aydeHUH (MC — 6uosorus).
Hcnosp30BaHue paJMOaKTUBHBIX U3JIyYeHUH B MeJULIUHE

(MC — 6uosorus)

ApepHble
peakuuu (7 4)

AnepHble peaky. 3aKOHbI
CcoXpaHeHHs 3apsaJ0BOro

Peimenue 3a/a4 C UCIIOJIb3OBAHHUEM 3aKOHOB COXpaHEHHUA
MACCOBBIX U 3apAAO0BbBIX YHUCEJI Ha Oollpeaes/ieHrue pe3yjibTAaTOB
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1 MacCCOBOTO YHCeJl. JHeprus
CBSI3U aTOMHBIX Afep. CBA3b
Macchl M 9Hepruu. Peakuuu
CHHTe3a U JleJIeHUs sjep.
Hctounuku sHepruu CosHLA
U 3BE3/I.

fApnepHas sHepreTuka

AZlePHBIX PeaKLHUH; aHaJIU3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTH
AJepHOHN peaKUH.

OueHKa 3HEPTHUU CBSI3U siZiep C UCNOJIb30BaHUEM GOPMYJIbI
JHHIITeHHa.

06Ccyx/ieHHe NepCIIeKTUB UCI0JIb30BaHUA YIIPABJISIEMOI0
TepMOSAIEPHOI0 CUHTE3a.

O6cyx/ieHHe MIPEeUMYIIEeCTB U 3KOJIOTUUYECKUX TPOGIEM,
CBSI3aHHBIX C 1/lepHOM 3HepreTUkKou (MC — akoJiorusi)

IloBTOpPUTEIbHO-06061aI0MUI MoAyIb (9 4)

Cucremarusanus
U 000061eHHEe
NpeAMeTHOr o
coJlep>KaHus

U OIlbITA Jes-
TeJIbHOCTH,
NpUO6GPETEHHOTO
MIPH U3yYEHUU
BCEro Kypca
dusuku

060611eHHEe COAEePKAHUS
KaXK/IOTO U3 OCHOBHBIX
pasziesioB Kypca QU3HKU:
MexXaHUYeCKUe, TeNJIOBHIE,
3JIEKTPOMarHUTHBIE, KBAHTO-
Bbl€e SIBJIEHUSI.

Hay4Hbli MeTO/1 TO3HAHUSA U
ero peasin3anus B pusude-
CKHX UCCJIeJOBAHUSX.

CBs3b GU3UKHU Y COBPEMEH-
HbIX TEXHOJIOTUH B 06J1aCTU
nepejayu uHGopmanuy,
3HepreTHKe, TPAHCIOPTE

BeinosiHeHHe y4eOGHBIX 3aJlaHUH, TPe6GYHOUIUX JeMOHCTpanuu
KOMIIETEHTHOCTEH, XapaKTepHU3YIIIUX eCTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

6 MpUMEeHEeHHs MOJYyYeHHbIX 3HAHUU JJI1 HAYYHOTO 00'bSICHEHUS
dU3NUYeCcKUX SIBJIEHUH B OKpY’Kalolllell mpupoje U MoBCeJHEB-
HOU ’KM3HH, a TaK)Ke BbISIBJIEHUs] QU3UYECKUX OCHOB psijia
COBpPEMEHHBIX TEXHOJIOTH;

6 MpUMeHeHHs] OCBOEHHBIX 3KCIePUMEHTAJbHbIX YMEHUN JJIs1
HcceJoBaHUA PU3NIECKUX SIBJIEHUH, B TOM YMCJIe JJIsT
MMPOBEPKHU T'MIIOTES U BhISIBJIEHUS 3aKOHOMEPHOCTEH.

PelieHue pacyéTHBIX 33/1a4, B TOM YHCJIe TPeoJararninx

HUCNO0JIb30BaHUE QU3NYECKON MOJIeIM U OCHOBAaHHBIX HA COJEep-

>)KaHUU pa3JIMYHbIX pa3/iesioB Kypca pU3UKHU.

BhInoJIHEHHE U 3aLUTA IPYNIOBBIX U UHAUBUAYATbHBIX

MPOEKTOB, CBAA3aHHBIX C COJIEp>KaHHUEM Kypca GU3UKU




		2023-05-29T08:54:08+0700
	Олейникова Галина Ивановна
	я подтверждаю этот документ своей удостоверяющей подписью




