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[IpumepHas pa6oyas nmporpamMmma no ¢puU3UKe Ha YPOBHE OCHOBHOIO
obulero o6pa3oBaHUs COCTAaBJeHA Ha OCHOBEe IOJIOXKEHUH U Tpe-
60BaHUN K pe3yJbTaTaM OCBOEHUsI Ha 6a30BOM YpPOBHE OCHOBHOH
o6pasoBaTeJIbHOU MporpaMMbl, pejicTaBleHHbIX B PelepasbHOM ro-
CyZlapCTBEHHOM 00pa30BaTEJIbHOM CTaH/[apTe OCHOBHOTO 06Iero o6-
pazoBanusa (PI'OC 000), a Takxke c yuyéToMm [I[puMepHON MPOTrpaMMbl
BocnuTaHus U KoHnennuu npenojaBaHus yueGHoro npeamera «du-
3UKa» B 00pasoBaTeJsibHbIX opraHusanusax Poccuiickoit ®Penepaiuy,
peaysn3yLUX OCHOBHbIE 0011[e00pa3oBaTe/bHbIE IPOrPaMMbl

NOACHUTE/IbHAA 3AMUCKA

Copeprxanue [IporpaMMbl HanpaBJjieHO Ha GOpMHUPOBaHUE ecTe-
CTBEHHO-HAay4YHOH TI'PaMOTHOCTH y4YallUXCsd U OpPraHU3alldI0 H3Y-
yeHUs QU3UKU HA AesTEeJIbHOCTHOH OCHOBe. B Hell yuuThIBalOTCA
BO3MOXKHOCTH IpeJMeTa B peasindanuu TpeboBanuit ®roc 000k
MJIAHUPYEeMBbIM JIMYHOCTHBIM M MeTalpeJMeTHbIM pe3yJibTaTaM
o0Oy4yeHHs, a TAaKXKe MeXITpeJIMeTHbIe CBAA3U €CTEeCTBEHHO-HAyYHbIX
y4eOHbIX IPeMETOB HAa yPOBHE OCHOBHOTO 06111er0 06pa3oBaHuUs

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

[IporpaMMa ycTaHaBJIMBAET paclpefiejieHre yieOHOro MaTepuaJsa
1o rozaM oby4eHus (1o Kjaccam), IpejaaraeT NpUMepHYIO [10CJIe/0-
BaTeJbHOCTb U3y4YeHUsI TeM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHUS NpeJ-
METHOI'0 COZlep)KaHHUs U YYETe BO3PACTHBIX OCOOEHHOCTEN ydaluxcs,
a TakXXe MPUMEPHOE TeMaTHYeCKOoe IJIAaHMPOBAaHHUE C yKa3aHUEM KO-
JINYECTBA 4aCOB HA U3y4YEeHHUE KAKJO0H TeMbl U IPUMEPHOU XapaKTepH-
CTUKON y4eOHOU [esATeJbHOCTH y4YallluXCsl, peajM3yeMod NpU U3y-
YEeHHUU 3TUX TEM.

[IporpamMma MoOeT GbITh HCII0JIb30BaHa YYUTENsIMH KaK OCHOBA /1
COCTaBJIEHUS] CBOUX pabodux mporpaMm. [lpu paspaboTke pabo- yei
MporpaMMbl B TEMAaTHYE€CKOM IJIAHUPOBAHUH [JOJKHBI ObITh YITEHBI

BO3MOXXHOCTHU HCII0JIb30BaHHUS 3JIEKTPOHHBIX (uudpoBhIX)
00pa3oBaTe/IbHBIX PECYpPCOB, SIBJISIOLIUXCS y4eOHO-MEeTOAUYECKUMU
MaTepuasaMu  (MyJbTUMeAUHHbIE MpPOrpaMMbl, 3JIEKTPOHHbIE

y4eOHUKU U 33Ja4YHUKH, 3JIEKTPOHHbIe OHWOJIMOTEKH, BUPTyaJbHbIE
JIabopaToOpUH, WUTPOBbIE NMPOTPaMMBbl, KOJJIEKIUU IHUGPOBBIX 06pa-
30BaTeJIbHBIX PECYPCOB), peaju3yoIHUX AUJAKTUYECKHE BO3MOXK-
HocTu UKT, conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOATEJb- CTBY
06 06pa30BaHUU.

[IpumepHas pa6odyass nporpaMMa He CKOBbIBAeT TBOPUYECKYIO MHH-
LMaTUBY y4uTeJell U npeAocTaB/sieT BO3SMOXXHOCTH /I peasiu3aluu
pa3/IMYHBIX METOAMYECKHX [10AX0/I0B K IpenojaBaHruio GU3UKHU N1PU
YCJIOBUH COXpaHEHU 06513aTeJbHOM YaCTH CoAeprKaHuUs Kypca.
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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3NKA~

Kypc ¢pusuku — cuctemMoo6pas3ywiiuil il eCTeCTBEHHO-HAayYHbIX
y4eOHbIX IPeMEeTOB, OCKOIbKY GU3HNYEeCKHe 3aKOHBI JIeKaT B OCHO-
Be MPOLIECCOB U fAIBJE€HUH, U3ydyaeMbIX XUMUeH, bUooruen, acTpoHo-
Muel u pusnueckoit reorpadpuein. Pusuka — 3TO NpegMeT, KOTOPHIN
He TOJIbKO BHOCUT OCHOBHOH BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTHUHY
MHPa, HO U IpeJocTaBjsAeT HauboJsee siCHble 0Gpas3Ibl IPUMEHEeHHUs
HAy4yHOro MeToJa MO03HaHUs, T e Cnocoba MoJydeHUs JOCTOBEpPHBIX
3HaHUU 0 mupe. HakoHen, ¢u3nka — 3TO NpeMeT, KOTOPbIA HapAAY
C JpYyTUMH €eCTEeCTBEHHO-HAay4YHbIMU INpeJMEeTaMH [JOJUKEH JaTh
LIKOJIbHUKAaM Ipe/icTaBjeHHe 06 yBJeKaTeJbHOCTH HAy4YHOTrO HCCIe-
JlOBaHUS U PAJIOCTH CAMOCTOSITEJIbHOTO OTKPBITHSI HOBOT'O 3HAHMUS.

OpHa U3 rJ1aBHbBIX 33724 $U3NYEeCKOro 06pa30BaHUs B CTPYKType
0611ero 06pa3oBaHus COCTOUT B GOPMUPOBAHUN eCTECTBEHHO-HAyY-
HOU I'PaMOTHOCTH U MHTEpPeca K HayKe y OCHOBHOM MaccChl 06y4alo-
LUXCsI, KOTOpble B JAajJbHEHIIeM OyAyT 3aHATbl B CaMbIX Pa3HO-
06pas3HbIX chepax gesaTeqbHOCTH. Ho He MeHee BaxkHOM 3aja4elt s1B-
JIfeTCsl BbISIBJI€HUE U NOATOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIIOAEH
JAJIs1 MPOJO/KEHHSI 0O0pa3oBaHUsA U JajibHeNIeld npodeccrnoHanb-
HOM [J1eITEeJIbHOCTH B 06JIaCTH €CTEeCTBEHHO-HAYYHBIX HCCJIeJ0BaHUH
Y CO3/aHUH HOBBIX TEXHOJIOTHH. COrjacHO MPUHSATOMY B MeX/AyHa-
POJHOM COOGILIECTBe ompeneneHnlo, «EcTecCTBEHHO-Hay4Has rpa-
MOTHOCTb — 3TO CIIOCOOHOCTD YeJI0BEKA 3aHUMATh aKTUBHYIO I'PaXK-
JAHCKYIO MO3ULIHIO 110 06111eCTBEHHO 3HAaYUMbIM BOIIPOCaM, CBSA3aH-
HBIM C €CTECTBEHHbIMU HayKaMH, U ero rOTOBHOCTb UHTEPECOBAThCS
€CTeCTBEHHO-HAay4YHbIMU HJessMU. HaydyHO rpaMOTHBIH YesloBeK
CTPEMUTCS yYaCcTBOBATh B apryMeHTHPOBAHHOM O06CYXK/EHUHU NIPO-
6J1eM, OTHOCSIIIMXCS K €CTEeCTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro cjeAyUNX KOMIEeTEHTHOCTEH:

—Hay4YHO 0GbSICHATH SIBJI€HUS,
—OIIeHUBATh U NOHUMATh 0COGEHHOCTH HAyYHOTO HCCJIeL0BaHUS,
—HHTEpPNpPEeTUPOBATh JAaHHbIE W HCIOJb30BaTh HAy4YHbIE JOKa3a-

TeJIbCTBA JJI51 T0JIy4eHUs] BBIBOJOBY.

H3ydyeHue GU3UKU CIOCOOHO BHECTU pelIalolui BkJaaJ B GopMu-
pOBaHME eCTeCTBEHHO-HAYYHOU rPaMOTHOCTH 00Y4aloIUXCs.

UEN U3YHEHWA YYEBHOIO NPEAMETA «OU3NKA~»

Llenu nsyyeHust PU3UKU HA YPOBHE OCHOBHOIO 0611[ero o6pasoBa-
HUA onpeZiesieHbl B KoHLenuy npenojgaBaHus yieGHOT o peaMeTa
«®usuka» B o6pa3oBaTesbHbIX opraHu3anusax Poccuiickoit Pepepa-
LMY, peaUu3yoIlUX OCHOBHbIe 00l1e06pa30oBaTe/bHbIE MPOTrPAMMBEI,
yTBepxJEHHOU pewmeHueM Kossiernn MuHuCTepcTBa NpocBelleHUs
Poccutickot Pegepanuu, npoTokos oT 3 nekabps 2019 r Ne [1K-4BH.



Llesnu usyyeHusi PU3UKU:

—npuobGpeTeHne UHTepPeca U CTPEMJIEHHUs] 00yYalIUXC K Hayd-
HOMY M3Y4YEHUIO NMPUPO/bI, PA3BUTUE UX HHTEJNJIEKTyalbHbIX U
TBOPUYECKUX CIIOCOGHOCTEN;

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

—dopMUpoOBaHUE HAYYHOT'O MUPOBO33pEHUS KaK pe3yJibTaTa U3y-
YeHHUsI OCHOB CTPOEHHUS MaTepUH U PpyH/[aMeHTaJTbHbIX 3aKOHOB
dusuky;

—dopMHupoBaHUe NpeACTaBJIEHUH O posin PU3UKU i1 PA3BUTHUSA
APYTHUX eCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

—pasBuTHe NpejCTaBJIeHUNH O BO3MOXKHBIX cdepax Oyaylied mHpo-
deccuoHa/NIbHOU [ eATeJbHOCTH, CBSI3aHHOW C (QU3MKOHN, MHOAro-
TOBKAa K JaJbHellleMy OOy4eHHI0O B 3TOM HalpaBJeHHUM.
JlocTmXeHHe 3TUX LieJied Ha YpOBHE OCHOBHOTO 0611ero o6pa3oBa-

HUSI 06ecriedynBaeTCs pellleHHeM CAeAyLNX 3a/1a4:

—mnpuoGpeTeHre 3HAHUNW O JUCKPETHOM CTPOEHHHU BELIECTBA, O Me-
XaHUYEeCKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MATHUTHBIX U KBAaHTO-
BbIX IBJIEHUSX;

—npuobpeTeHre YMEeHUN ONUChIBaTh U OO'bSCHATH GU3UYECKUE SIB-
JIEHU s C UCII0JIb30BAaHWEM MOJIyYeHHbBIX 3HAaHUH;

—O0CBOEHHEe MEeTO/IOB pelleHUs] MPOCTENUIINX PACYETHBIX 33/ja4 C UC-
MOJIb30BaHUEM (PUIUYECKUX MOoJiesied, TBOPUYECKHUX W MpPaKTU-
KO-OpHEeHTUPOBAHHbBIX 33/aY;

—pa3BUTHe YMEHUU HAOJI0AATh MPUPOAHbIE SIBJEHUS U BBINOJHATH
OTBITHI, JIJabopaTOpHbIe PaGOThl U 3KCIEepPUMEHTaJIbHbIE HCCAe0-
BaHUs C UCIIOJIb30BAaHHUEM U3MEPUTEJIbHBIX TPUOOPOB;

—OCBOeHHe NMPUEMOB paboThl ¢ HHPopMaIuerd GU3NIECKOTO Cozep-
»)KaHWsl, BKJIOYasgd UHPOPMAIMI0 O COBPEMEHHBIX JIOCTHIXKEHUAX
$pU3UKH; aHaAJIU3 U KPUTUYECKOE OlleHUBaHHe HHOOPMAIUH;

—3HaAKOMCTBO co cpepaMu npodeccHOHATbHOU [JIeATEJbHOCTH, CBS-
3aHHBIMH C QU3UKOU, U COBPEMEHHbIMU TEeXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTUXKEHUSIX GU3UYECKOU HAYKHU.

MECTO YYEBHOIO NMPEAMETA «®U3NKA~> B YHEBHOM MJAHE

B cootBercTBUU ¢ PTOC OO0 dusuka sBAsAETCS 00s3aTEJbHBIM
NpeJMETOM Ha YpOBHE OCHOBHOTO o6uiero o6pas3oBaHus. [laHHas
nmporpaMmma IpejycMaTpuBaeT u3ydyeHue PpU3UKU HAa 6GAa30BOM ypOB-
He B 06béMe 238 4 3a Tpu roja oO6ydeHHs IO 2 4 B HeZleslo B 7 U 8
KJaccax M mo 3 4 B Hefdeaw B 9 kjacce B TemaTuyeckoMm Ijia-
HUPOBaHUU JJid 7 U 8 KJaccoB MpenloJiaraeTcs pe3epB BpeMeHH,
KOTOPBIA YyYUTeEJNb MOeT HCI0Jb30BaTh 10 CBOEMY YCMOTPEHHUIO,a B
9 kJlacce — MOBTOPUTEJNBHO-00061IAI0IUNA MOAYJIb.
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COAEPXXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 knacc

Pasges 1. Pu3uKa M e€ poJib B IO3HAHUM OKPY Kalolllero Mupa

dusnka — Hayka o npupoje. SBnenus npupozbl (MC1). dusuue-
CKHe sBJeHHUA: MeXaHH4YeCKHe, TeIJIOBble, 3JIeKTpUYeCKHe, Mar-
HUTHBbIE, CBETOBbIE, 3ByKOBBIE.

Pusnyeckue BeJHUIHHBIL. V3MepeHne pU3NIeCKUX BeJIMUUH. Pu-
3u4ecKkue npubopskl. [lorpemHocTs u3MepeHU MexayHapoJHas
cucTeMa eJUHHUIL.

Kak ¢usuka u apyrue ecreCTBEHHbIe HAYKHW HU3YYaAIOT MIPUPOAY.
EcTecTBeHHO-Hay4YHbIM MeTOJ NO3HaHUs: HabJ0JeHHe, TOCTaHOBKA
Hay4HOro BOIIPOCA, BbIJBH)KEHHe T'MIIOTe3, IKCIepUMeHT IO MpPo-
BepKe runores, o6'’bsiCHEHHe HabJilogaeMoro siBjeHus. OnvcaHue
PU3NIEeCKUX ABJIEHUU C TOMOILBIO MO/Iesel.

demoncmpayuu

1. MexaHUu4ecKUe, TeNJOBbIE, 3JIEKTpPUYECKUE, MAarHUTHLbIE, CBe-
TOBBIE ABJIEHUSI.

2. Pusudeckue NpubOPHI U Npolieypa NpsAMbIX U3MepeHUH aHa-
JIOTOBBIM M IUPPOBBIM NPHUOGOPOM.

Jlabopamopubie pabomot u onvimol?

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

. U3MepeHne paccToOAHU M.

. U3MmepeHue 06'b€Ma KHUAKOCTU U TBEPAOTO TeJa.

. OnpefiesieHre paaMepoB MaJlbIX TeJl.

. UsMepeHue TeMnepaTypbl IPpU NOMOILHU >KUJAKOCTHOTO TepPMO-
MeTpa U AaT4YMKa TeMIepaTyphl.

. [IpoBesieHre HccaeOBaHUSA N0 IpOBepPKe TUIOTEe3bl: JaJbHOCTh
MoJIéTa apHKa, MyILeHHOTO TOPU30HTAJIbHO, TEM OOJIBIIIE, YEM
6o0Jibllle BbICOTA MyCKa.

G s WN -

o))

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

1 MC — 3/1eMeHTHI COJZlep>KaHUsl, BKJIIOYAKIUE MeXIpeJMeTHbIe CBS3H,
KOTOpbI€e MOJIpOo6HEE PACKPBITHI B TEMAaTHYECKOM IIJIAHUPOBAHHUH.

2 3nech U jajiee IPUBOAUTCS PACUIMPEHHBIA TepedyeHb JIabopaTOPHBIX pa-
60T M ONBbITOB, U3 KOTOPOrO Y4YHUTEJb JeJaeT BbIGOp M0-CBOEMY
YCMOTPEHHUI0O M C Y4YETOM CIHCKa 3KCIEepUMEHTAJbHBbIX 3aJaHui,
npejijlaraeMbIx B paMmkax OI'D no pusuke.



JlBrm>KeHHe yacTul BelllecTBa. CBAA3b CKOPOCTH ABUKEHU S YAaCTHUIL
c TeMnepaTtypoi. BpoyHoBckoe aBuxxeHue, nuddysusa. Bsaumoge-
CTBUE YaCTHUL BellleCTBa: NPUTSHXKeHHEe U OTTaJIKUBaHUe.
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTeN
U TBEPABIX (KpHUCTAJJIMYECKHX) TeJs. B3anMoCBs3b MeXJy CBOM-
CTBaMH BellleCTB B pa3HbIX arperaTHbIX COCTOSHUAX U UX aTOM-
HO-MOJIEKYJIAIPHBIM cTpoeHHeM. OCO6GeHHOCTH arperaTHbIX COCTOSI-
HUM BOJIbI.
Hdemoncmpayuu
1. Ha61roeHMe 6pOyHOBCKOTO ABUKEHHUS.
2. Ha6awpenue suddysuu.
3. HabamoaeHue siBJIeHUH, OOBACHSIOIUXCS MPUTSHKEHUEM WU
OTTa/IKUBAaHHUEM YaCTHUIL] BelllecTBa.
Jabopamopuvie pabomur u onvimul
1. OneHka JuaMeTpa aToMa MeTOJAOM PAZOB (C MCIOJIb30BaHUEM
doTorpaduii).
2. OnpITEI IO HA6JIIOJIEHUIO TENJIOBOTO PAaCIIMPEeHUs ra30B.
3. OnbITHI IO OGHAPYXKEHUIO el CTBUA CUJI MOJIeKYJIAPHOro Npu-
TAXKEHUs.

Pa3gen 3. [IBUKeHHe U B3aUMO/JENCTBHE TeJ

MexaHu4yeckoe JBH)XeHUe. PaBHOMepHOe W HepaBHOMEPHOE
ABmkeHre. CkopocTh. CpefHssI CKOPOCTb NPH HEPABHOMEPHOM
ABW>XeHUHU. PacyéT nyTHU ¥ BpeMeHU ABUXKEHUSI.

flByieHne WHepUVH. 3aKOH HMHepHUU. B3anMoneicTBue Tes Kak
NpUYMHa U3MEHEeHUsl CKOPOCTU ABUXKeHHUs Tes. Macca kak Mepa
WHEepTHOCTHU Tena. [InmoTHocTh BellecTBa. CBSA3b MJIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B €UHUIE 06'bEMaA BellleCTBa.

Cuia Kak XapaKTepHUCTUKa B3auMoaelcTBusa Tes. Cuia ynpyro-
cTU U 3aKkoH ['yka. U3MepeHUe cubl Cc MOMOIbI0 iUHaAMoMeTpa. fB-
JIEeHW e TSATOTeHHUs U cuja TspKecTH. CHila TSHKeCTH Ha ApPYrux IJia-
HeTax (MC). Bec Tena. HeBecomocTb. CiioKeHUE CUJI, HallpaBJIE€H-
HbIX MO OJHOUW mpsimoil. PaBHoZelcTBywWasa cuj. Cuia TpeHHUs.
TpeHUe CKONBXEHUST U TPeHHE NOKOosl. TpeHre B IPpUPO/Jie U TEXHHUKE
(MQ).

Hemoncmpayuu

1. HabsroieHre MexaHUYEeCKOr 0 JBUKEHU s TeJia.

2. U3aMepeHHEe CKOPOCTH NMPSIMOJHHENHOTO ABHXKEHHS.

3. HaGurogeHue sSIBJIEHUS HHEPIUU.

4. HabsroneHue U3MeHEeHUsI CKOPOCTU IPU B3aUMOJEUCTBUU TeJL. 5.
CpaBHeHHe MaccC [0 B3aUMOAENCTBHUIO TeJl.
6. Ci1o’keHU e CUJI, HanlpaBJIEHHbIX 10 OJHOU NMPSIMOH.
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JlabopamopHbie pabomuvl u onvimol

1. OnpejseseHUe CKOPOCTHM PaBHOMEPHOIO JABMKeHUs (IIapuka B
KUAKOCTH, MOJIe/TH 3JIEKTPUIECKOTO0 aBTOMOGUJIS U T. I1.).
2. OnpepesieHre cpefHEN CKOPOCTHU CKOJIbXXKEHHUSA OpyCKa WJIM Iia-
pHKa [0 HAKJIOHHOH IJIOCKOCTH.

. Onpesenenye NJIOTHOCTH TBEPJAOTrO TeJa.

4. OnbITHl, JAEMOHCTpHUpYIOLIHEe 3aBUCUMOCTb pacTshHKeHUs (ne-
dopmManuu) NpyKUHbI OT NPUJI0KEHHOHN CUJIBIL.

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

w

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

JaBnenue. Cnoco6bl yMeHblLIeHUs U yBeJlW4YeHUs JAaBJjeHusda. /aB-
JleHWe rasa. 3aBUCHMOCTb JlaBJjieHUs rasa oT 06'béMa, TeMIepaTyphl.
[lepenava gaBjeHUsT TBEPABIMU TeJIaMH, XKUJKOCTAMU U ra3aMu.
3akoH Ilackans. [IHeBMaTHYeCKHe MallMHbI. 3aBHCUMOCTD JiaBJie-
HUS XKUJKOCTH OT IJIyouHbl. ['MapocTtaTudyeckuil napagokc. Coo6-
armImuecs cocyabl. [uapaBindecKkrue MeXaHU3MblI.

AtMmocdepa 3eMau U atMochepHoe AaByeHUe. [IpUUHHBI cylie-
CTBOBaHUs BO3AYIIHOU 060/104ku 3emyu. OnblT Toppuyennu. Us-
MepeHUe aTMoOcepHOro JaBJjieHUs. 3aBUCUMOCTb aTMOcdepHOro
JaBJIEHUS OT BBICOTHI HaJ, ypoBHeM Mops. [Ipubopsl A uaMepeHuUs
aTMochepHOTO AaBJIEeHUsI.

JleticTBHe KU KOCTU U rasa Ha OTrpy>KEHHOE B HUX TeJio. BeiTai-
KuBawllas (apxuMenoBa) cuja. 3akoH Apxumeja. [linaBaHue Ted.
BoszayxonsiaBaHue.

Hdemoncmpayuu
. 3aBUCUMOCTD JaBJeHUs ra3a OT TeMIepaTyphl.

. [lepepaya faBJieHUA X KUJAKOCThHIO U Fa30M.

. Coob1aronuecs Cocy/abl.

. T'ugpaBanyeckuit npecc.

. [IposiB/ieHMe eHCTBUS aTMOCHEPHOTO JaBJIeHHUs.

. 3aBHCHMOCTb BbITAJKUBAIOIEN CUJIBI OT 00'bEMaA MOTPYKEHHOMU
4acTH TeJia U MJIOTHOCTH XXUJKOCTH.

7. PaBeHCTBO BbITAaJIKMBAIOIIEH CHUJIbI BECY BBITECHEHHOM KUJKO-

CTH.

8. YcioBue muaBaHUSl TeJs: IJIaBaHUE WJIU MOTPYyKeHUe Tes B 3a-

BHCHMOCTH OT COOTHOLIEHHUS NJOTHOCTEH Tesa U XKUJKOCTH.
JabopamopHuvie pabomuvl u onvimol
1. UccnenoBaHue 3aBUCUMOCTH Beca TeJja B BoJie OT 00'béMa Morpy-

»KEHHOMU B XXKUAKOCTb 4YaCTH TeJa.
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2. OnpenesieHde BbITAJKHUBAOIEN CUJIbI, AEUCTBYIOlEN Ha TeJlo,
MOTrpy>KEHHOE B »KUJKOCTb.

3. [IpoBepka HeE3aBHUCHUMOCTHU BbITAJIKHMBAIOIEN CUJIb], JEHCTBYIO-
IleM Ha TeJIo B KUJKOCTH, OT MacCChl TeJia.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BbITaJKHUBaWOLleN
CUJIbl, AeNCTBYIOLleN Ha TeJo B >XUJAKOCTH, OT 00b€éMa morpy-
’KEHHOM B KUJKOCTb YAaCTH TeJia U OT IIJIOTHOCTH KHUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa HJH KOHCTPYUPOBAHUE JIOJKH U
onpejesieHue eé rpy30noLbEMHOCTH.

Pa3pen 5. Pa6oTa v MOIHOCTD. JHEPTrUs

MexaHuveckas pabota. MOLIHOCTb.

[lpocThle MexaHWU3MbI: pbIYar, 6JIOK, HAKJOHHAas IJIOCKOCTb.
[IpaBusio paBHOBecHs pbluara. [[pyMeHeHUe IpaBUja paBHOBECUs
pblyara kK 6JIOKy. «30/0TOoe mpaBuJio» MexaHUKU. KIIJ| mpocTbix
MeXaHU3MOB. [IpocTbie MeXaHHU3MbI B ObITY U TEXHUKE.

MexaHnundyeckas sHeprud. KnHetnyeckas v noTeHLiMa/IbHasA 3HeP-
rud. [IpeBpalgenue oHOro BU/Ja MeXaHUYECKOU IHEePruu B JpYrou.
3aKOH COXpaHeHUs IHEPTrUuu B MexXaHHKe.

emoncmpayuu

1. IIpuMepbl NPOCTBIX MEXaHU3MOB.

JlabopamopHuvle pabomuvl u onvimul

1. OnpenenieHue paboThl CHUJAbl TPEHUS] NIPU PAaBHOMEPHOM JBIHKe-
HHUM TeJla 10 FTOPU30HTAJTbHOU NOBEPXHOCTH.

2. UccnepoBaHue yca10BUM paBHOBECHS pblyara.

3. UsmepeHue KII/] Hak/J1I0HHOM MJIOCKOCTH.

4. V3yyeHU e 3aKOHA COXPaHEHUs] MeXaHU4YeCKOH 3HepruHu.

8 knacc

Pa3aeu 6. TensioBble ABJI€HUST

OCHOBHBIE MOJIO)KEHHUSI MOJIEKYJIAPHO-KHMHETHUYECKON Teopuu
CTpoeHu4d BelllecTBa. Macca ¥ pa3Mepbl aTOMOB U MoJieKyJ1. ONbITHI,
NMOATBEPXKJAlolie OCHOBHbIE NOJIOXKEHHS MOJIEKYJISPHO-KMHeTHUYe-
CKOU TEeOpHH.

Mopesiu TBEPAOro, )KUAKOTO U Ta3006pa3HOro COCTOSIHUM Belle-
ctBa. Kpucrannnyeckue n amopdHsbie Tesna. O6bsicCHEHHE CBOUCTB
rasos, *XUJKOCTel U TBEPABIX TeJ Ha OCHOBe MOJIOKEHUHN MOJIeKy-
JISPHO-KHHeTU4YeCcKol Teopru. CMauyMBaHMe U KallUJJIsIpHbIe siBJIe-
HUs. TensioBoe pacliMpeHHe U CKaTHUe.

Temnepartypa. CBsA3bp TeMIepaTypbl CO CKOPOCTbIO TENJIOBOrO JBU-
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)KeHUs 4YacTull. BHyTpeHHssa 35Heprusa. Cnoco6Gbl H3MeHeHUd
BHYTpPEeHHEH dHepPIruu: Tenjonepesada U coBeplieHHe padboTsl. Buabl
TenJionepejadyu: TeNJOMNPOBOJHOCTb, KOHBEKIMS, U3JIyUEeHHUE.

KosinuecTBo TensioTel. YjaenbHasi TeNJIOEMKOCTb BelecTBa. Te-
JI006MeH U TelJIOBOe paBHOBecHe. YpaBHeHUE TelJIOBOro GasiaHca.
[InaBieHre M OTBepJeBaHHWE KPUCTA/JIMYECKHUX BeIlleCTB. YeJbHas
TemJioTa mJaBjeHus. [lapoo6pa3oBaHue U KoHAeHcanusa HcmapeHue
(MC). Kunenue. YenbHas TeljoTa napoo6pa3oBaHus. 3aBUCUMOCTb
TeMIlepaTypbl KUIEeHHUA OT aTMOCepHOro AaBJIeHHUs.

BiaxkHocTb Bo3ayxa.

JHeprusa TOIJWBA. Y/eJbHAd TelJIoTa CrOpaHUA.

[MpuHIMOBl paboThl TemyoBbIX asuraresned KIIJ| TemioBoro
Asurartessi. TensioBble ABUraTes Iy Y 3allUTa OKpY:Kalolllel cpefbl
(MQ).

3aKOH cOoXpaHeHHs U NpeBpallleHUsl SHEPTUH B TelJOBbIX NPO-
neccax (MC).

demoncmpayuu

1. HabusroeHre 6pOYHOBCKOTO JIBHKEHUS.

2. Ha6awpenue suddysuu.

3. HabGuogeHue sABJIEHUHW CMA4YMBaHUA M KalUWJLJISPHBIX fBJIE-
HUU.

Hab6/1tofileHre Tenja0BOTo pacliupeHus TeJl.

. U3MeHeHUe fjlaB/ieHUd ra3a IpU U3MeHeHUHU 060'b€Ma M Harpesa-
HUH WJIU OXJIQKeHUU.

. [IpaBusa usmMmepeHud temMmneparTyphl.

. Buapl Tensionepesaym.

. OxJlakAeHue MpU COBEPLIEHUH PAaGOTHI.

. HarpeBaHue npu coBepmeHuH pa6oThl BHEITHUMH CUJIAMH.

10. CpaBHeHUE TENJO0EMKOCTEN Pa3/IMYHbIX BELLECTB.

11. HabawgeHue KUIIEHUSI.

12. HabstoieHUe NOCTOSIHCTBA TeMIlepaTyphl IPHU NJIaBJIeHUHU.

13. Mopesiy TENJIOBBIX JIBUTATEJIEMN.
Jabopamopuvie pabomuvl u onvimol
1. OnbITHI 1O OOHAPYKEHUIO JAEeHWCTBUS CHJ MOJIEKYJIIPHOTO MPH-

TSXKEHUs.
2. OnbITHI N0 BbIPALiMBAaHUIO KPUCTAJIJIOB OBAapeHHOMN COJIM WU
caxapa.

3. OnbIThl O HA6JIIOAEHUIO TENJIOBOTO pacUIMpeHUs ra3oB, KU/ -
KOCTeH U TBEPABIX TeJl.

. OnpeseneHyve JaBjeHUs BO3Ayxa B GaslJIOHe IINPUIA.

. OnbITHI, leMOHCTPUPYIOLIME 3aBUCUMOCTb JlaBJeHUs BO3JyXaoT
ero o6b€Ma M HarpeBaHUs UJIM OXJIQXKEeHHU.

SIS
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6. [IpoBepka runoresbl JUHEHHOW 3aBUCHUMOCTH [AJUHBI CTOJIGHKA
)KUJIKOCTU B TEPMOMETPHUYECKOU TpyOKe OT TeMIepaTyphl.
7. HabaoneHue vM3MeHeHUs1 BHYTPEHHeW 3Hepruu Tesaa B pe3yJb-
TaTe TeIJoNepejadyd U paboThl BHELIHUX CHJL.
8. UcciepoBaHue siBJeHUs TeINJOoOOMeHa NPU CMeEUIMBAaHUU XO-
JIOOHOU U ropsiyeu BOAbI.
9. OmpefesieHue KOJIMYeCTBa TeIUIOThl, MOJYyYeHHOr0o BOJOW NpU
TenJIoOOOMeHEe C HarpeThIM MeTa/JIMYECKUM ITUJIUHPOM.
10. OnpenesieHUe yAe/IbHOU TENJIOEMKOCTU BellecTBa.
11. UccnepoBaHue npolecca McrapeHus.
12. OnpepeneHre OTHOCHUTEJNBHOW BJIQXKHOCTHU BO3JAyXa.
13. OnpepesieHue yaeJbHON TENJIOTHI NIJIaBJ€HUS JbJa.

Paspaen 7. dleKTpUYeCKUe U MarHUTHbIE SIBJIEHUS

JnekTpusaunua TeJ. /IBa pojaa 3JieKTpUYeCKUX 3apAfoB. Bzanmo-
JeWCTBUE 3apshDKEeHHbIX Tes. 3akoH KysioHa (3aBHCHUMOCTB CHJIBI
B3aMMOJIeMCTBUA 3apSXKEHHBIX TeJl OT BeJUYUHbI 3apsAJ0B U PacCTo-
AHUA MeX/Jy TeJaMHu).

dJiekTpudeckoe mnoJsie. Hanps»k€HHOCTb 3JIEKTPHUYECKOTO MOJIA.
[IpyHLMI Cynepno3ULUH 3JIeKTPHUYECKHX NToJ1el (Ha KaueCTBEHHOM
YPOBHE).

HocuTenu asieKTpu4ecKux 3apsaA0B. DJIeMeHTapHbIN 3J1eKTpUYe-
ckuii 3apsaf. CtpoeHue aToMa. [IpoBOJHUKY U IM3JIEKTPUKU. 3aKOH
COXpaHEeHHUS 3JIeKTPUYECKOro 3apda/a.

JJIeKTpUYeCcKHUi TOK. YCJ0BUs CyleCTBOBAaHHUS 3JIEKTPUYECKOT0
TOKa. UCTOYHUKHU NOCTOSTHHOIO TOKa. JlelCTBUS 3/1€KTPHUUYECKOT 0
TOKa (TenyioBOe, XUMHUYECKOE, MAarHUTHOE). JJIeKTPUIYECKUH TOKB
KUJKOCTSIX U rasax.

JsiekTpudeckad Lenb. Chja Toka. JJIeKTPUYEeCKOe HalpsiKeHHe.
ConpoTHB/JeHUe NPOBOAHUKA. Y/eJbHOE CONPOTHBJIEHHE BellecTBa.
3akoH Oma f1a yyacTka Lenu. [locsienoBaTesibHOe U TapaJijieJibHOe
coeJlMHeHHE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIEKTPUYECKOr0 TOKa. 3akoH /Jkoyns—
JleH1a. dJIeKTpHUYecKHe LlelM ¥ NoTpebrTe 1 3J1eKTPpUYeCcKoU aHep-
ruu B 66ITy. KopoTKoe 3aMbIKaHUe.

[locTosiHHbIEe MarHUThl. B3anMoielicTBHe NMOCTOSIHHBIX MAarHUTOB.
MarauTHoe noJie. MarHUTHOe IoJie 3eMJIM U ero 3HayeHue [/ )KU3HU
Ha 3emJie. OnbIT JpcTeAa. MarHMTHOe MoJie 3JIEKTPUYECKOro0 TOKa.
[[pyuMeHeHHe 3/IEKTPOMAarHUTOB B TexHUKe. /leicTBUe Mar- HUTHOTO
110JIs1 Ha IPOBOJAHUK C TOKOM. JJIEKTPO/ABUraTe b IOCTOSIH- HOT'O TOKa.
Hcnosb3oBaHue 3eKTpoJBUraTesiedl B TeXHUYECKUX YCTPOWCTBAX M
Ha TpaHCIOpTe.
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OnbiTel @apases. ABieHHe 3/1eKTPOMarHUTHON HHAYKLUU. [Tpa-
BUJIO JleHna. dJsiekTporeHepaTop. Cnoco6bl NOJIy4eHHUsI 3J1eKTpUuie-
CKOU 3Hepruu. JJIeKTPOCTAHIIUU Ha BO30OOHOBJISIEMBIX UCTOYHUKAX
3HEepruu.

demoncmpayuu

1. dseKkTpu3aLus TeJl.
2. IBa poJa 3JIeKTpPUYECKHUX 3apsiLO0B U B3aUMOJENCTBUEe 3apsi-
KEHHBIX TelJl.
3. YCTpOHCTBO U AeicTBHE 3JIeKTPOCKOIIA.
4. JnekTpocTaTUYecKass MHAYKLUA.
5. 3aK0H coxpaHeHU 3JeKTPHUIECKUX 3apPAL0B.
6. [IpOBOAHUKH U IU3JIEKTPUKH.
7. MopenvupoBaHUe CHUJIOBBIX JUHUN 3J€KTPUUECKOTO MOJIS.
8. NCTOYHUKH OCTOSIHHOTIO TOKa.
9. lelicTBUA 3J1IEKTPUYECKOT O TOKA.
10. D/1eKTPHUYECKHHN TOK B XKUJKOCTH.
11. 'a3oBbI¥ pa3pAaa,.
12. U3MepeHUe CUJIBI TOKA aMIIEPMETPOM.
13. U3MepeHUe 3JIEKTPUUECKOTO0 HANPSKEHUS] BOJBTMETPOM.
14. PeocTaT U MarasvuH CONPOTUBJIEHUH.
15. BlauMoelicTBUEe MOCTOSTHHbIX MarHUTOB.
16. MogenupoBaHue HEBO3MOXXHOCTHU pasfieleHUs MOJII0COB Mar-
HUTA.
17. MopenupoBaHHe MarHUTHBIX NMOJIEW MOCTOSIHHBIX MarHUTOB.
18. OnbIT dpcTena.
19. MarHuTHOE oJie TOKA. JJIEKTPOMarHur.
20. [leficTBMe MarHMUTHOTO M0Jis1 HA IPOBOAHUK C TOKOM.
21. dnekTpoZBUTraTeEb IOCTOSIHHOIO TOKA.
22. UccnenoBaHue siBJI€HUS 3JIEKTPOMAarHUTHOU UHAYKIIUH.
23. Onbrter ®apages.
24. 3aBUCHMOCTb HallpaBJIeHUSI UHAYKLMOHHOTO TOKA OT yCJIOBUHETO
BO3HHUKHOBEHHUS.
25. dJIeKTporeHepaTop NOCTOSIHHOTO TOKa.
JlabopamopHuvle pabomuvl u onbimsl
1. OnpITHI MO HAGJIOAEHUIO 3JIeKTPU3AIMH TeJ UHAYKIUEH U NP
CONPUKOCHOBEHHH.
2. HccnepoBaHue [OeUCTBUS  3JEKTPUUYECKOro TOJIA  Ha
NMPOBOAHUKH U JUIJIEKTPUKH.
3. Coopka u mpoBepKa pPaboOThl 3JEKTPUYECKON IeNU MOCTOSTHHOTO
TOKa.
4. I3MepeHUe U peryJupoBaHUe CUJIbI TOKA.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

. U3MepeHue u perysiMmpoBaHUe HaNps>KeHUsI.

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

OnbITH], AEMOHCTPUPYIOLIHE 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NPOTHUBJIEHUs] NMPOBOJHHUKA OT €ro JJIMHBI, MJIOLAJU IOolepey-
HOT0 CeYeHHUs U MaTepHasa.

. [IpoBepka npaBuJia CJA0KEHHUS HaNpPsS>KEHUW NpPHU Nocjaen0Ba-

TeJIbHOM COe/IUHEHHH [IBYX PE3UCTOPOB.

. [IpoBepka npaBuJia AJis1 CUJIbl TOKA MPH MapaJijieJIbHOM Coeu-

HEeHHH Pe3UCTOPOB.
OnpepeneHre paboThl 3J1€KTPHUUECKOrO TOKA, UAYIIEro yepes3
pes3uncTop.

OnpefeneHre MOUHOCTH 3JIEKTPUYECKOTO TOKA, BblJe/iieMOou
Ha pe3ucTope.

HccnenoBaHre 3aBUCUMOCTH CHUJIBI TOKA, UAYIEro yepes JaM-
MOYKY, OT HallpS>XKeHHs Ha HeM.

Onpenenenue KII/l HarpeBaTeJis.

HccnesoBaHne MarHUTHOIO B3aWMOJeHCTBUS MOCTOSTHHBIX Mar-
HUTOB.

H3ydyeHHe MarHUTHOIO MOJISI NOCTOSIHHBIX MAarHUTOB NpPH MUX
00’ beUHEHUH U Pa3/ie/IeHUH.

HccnepoBanue feliCTBUSA 3JIEKTPUYECKOr 0 TOKA HA MAarHUTHYIO
CTpeJIKY.

OnbITH], JEeMOHCTPUPYIOLHME 3aBUCHMOCTb CHUJIbl B3aUMOJEN-
CTBHSA KaTyLIKHU C TOKOM U MarHUTa OT CUJIbl TOKa U HanpanJie-
HUA TOKa B KaTyIIKe.

H3yyeHue AelCTBUSA MarHMUTHOIO NOJI HA NPOBOJHUK C TOKOM.
KoHcTpyupoBaHMe U U3yyeHHe paboThl 3JIeKTPOJBUTATEIS.
Hsmepenue KII/l anekTpoBUraTeJbHON YCTAaHOBKH.

OnbITHI 10 UCCJIEN0BAHUIO IBJEHHUS 3JIEKTPOMarHuTHOU UHAYK-
LIMH: HCCleloBaHUe NU3MEHEHUN 3Ha4YeHUA U HallpaBJIeHUA UH-
AYKLMOHHOTO TOKa.

9 knacc

Pa3zaen 8. MexaHH4YecCcKHe ABJI€HUSA

MexaHun4yeckoe ABHUXKEHHE. MaTepI/IaJIbHaH Toyka. CucreMa OT-
cyéta. OTHOCUTEJIBHOCTh MEXaHU4YeCKOTro ABUXKEHHUA. PaBHOMepHOG
NnpsiMOJIMHEeNHoe JBW)XeHHe. HepaBHOMepHOe NMPAMOJIMHENHOE JBU-
>)keHue. CpeJHSIsI © MTHOBEHHAsi CKOPOCThb TeJsia NPU HeEpaBHOMeEpP-
HOM ABHXEHHH.
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YckopeHnune. PaBHOyCKOpeHHOe IpsIMOJIMHEeHHOe ABHKeHHe. CBo-
6oaHoe nageHuve. OnbIThl [anunes.

PaBHOMepHOe ABMXKeHHe 0 OKpY>KHOCTH. Ilepuoz u 4dactoTa 06-
paiieHus. J/InHellHasa M yrJjoBasd CKOPOCTH. lleHTpocTpeMuTesbHOE
yCKOpeHHe.

IMepBobiit 3akoH HbloTOHA. BTOopoi 3akoH HeioToHa. TpeTui 3a-
kOoH HpioToHa. [[pyHLIMD Cynlepno3UIMU CUJL.

Cuua ynpyrocTtu. 3akoH ['yka. Cujia TpeHUs: cuJjia TPEHUSA CKOJIb-
>KeHMUs, CUJIa TPeHUs N0KOos, ApyTHe BUAbl TPEHUH.

CuJa TSKeCTH Y 3aKOH BCEMHUPHOIO TATOTeHUA. YCKOpeHUe CBO-
6oaHoro nageHus. /JIpmwxenue nuaHet Bokpyr Cosinna (MC). IlepBas
KOCMHUYecKas CKopocTb. HeBecoMoCTb 1 neperpyskHu.

PaBHOBecHe MaTepHaJbHON TOYKH. AGCOJNIOTHO TBEpJOe TeJo.
PaBHOBecHe TBEpPAOro Tesja C 3aKpellJIEHHOW ocCblo BpauleHus. Mo-
MEeHT cuJbl. LleHTp TsKecTH.

Umnysbc Tesna. U3MeHeHue umnyJsibca. UMnynbc cuibl. 3aKOH
coxpaHeHHUs UMIyabca. PeakTuBHOe ABU>KeHUe (MC).

MexaHu4eckasi paboTa ¥ MOIIHOCTb. PaGoTa cui TsXKeCTH, yIpy-
roctH, TpeHus. CBsI3b 3Hepruu U paboTsl. [loTeHMa/IbHAsA 9HEPrus
TeJsla, NMOJHATOTO HaJ, MOBEPXHOCTbIO 3eMJH. [loTeHUMaJbHaA
3Heprusi CKaToH NmpykuHbl. KnHeTnyeckass sHeprusa. Teopema o
KMHETUYEeCKOH DSHepruu. 3aKOH COXpaHEeHUs MeXaHU4YeCKOH
3HeprUu.

Hdemoncmpayuu

1. HaGurofieHHe MeXaHHYeCKOro /[BIDKEHHUsl TeJjla OTHOCUTEeJbHO
pasHBIX TeJ OTCYETA

2. CpaBHeHHe NyTed M TPAeKTOPHUH [ABWIKEHUSA OJHOTO U TOrO Xe
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa

3. U3MepeHHe CKOPOCTH U YCKOpPEHUs] NPSIMOJIMHENHOIO JBHXe-
HUS.

4. UccnenoBaHre NPpU3HAKOB PAaBHOYCKOPEHHOTO ABUXKEHUS.

. HabaroneHue ABH>KeHHS TeJla IO OKPY>KHOCTH.

6. HabstoreHre MexaHUY€eCKUX IBJIEHUH, TPOUCXOASLINX B CU- CTEME
oTrcyéra «Tesexka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JBH>KEHUU OTHOCUTEJIbHO KabHHeTa GU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUs Tesa OT Macchl Tejla U JeWCTBylolLlel
Ha Hero CHUJIBI.

8. HaGuoaeHue paBeHCTBA CUJI IPU B3aUMOJEUCTBUU TeJL.

9. U3MeHeHUe Beca TeJsla IPA YCKOPEHHOM JIBU>KEHHUH.

10. Ilepepaya nMinyJibca Npy B3aUMOJENUCTBUH TeJI.
11. I[Ipeo6pa3oBaHUA 3HEPIUHU NPU B3aUMOJEHCTBUH TeJl.
12 CoxpaHeHUe UMITyJibCa IIPU HEYTIPYTOM B3aUMO/IeACTBUU.
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13. CoxpaHeHHEe UMNYJibCa MPU aGCOJIIOTHO YIIPYroM B3aUMOeH-
CTBUHU.

14. Ha6srofeHre peaKTUBHOTO JIBUKEHUSI.

15. CoxpaHeHHe MeXaHUYeCKOW 3HEePruy Npyu CBOGOJHOM MaJeHUH.

16. CoxpaHeHHe MeXaHU4YeCKOH SHepruu Npu ABUKEHHUU TeJa Mo/
JEeNUCTBUEM NPY>KUHBI.

Jabopamopnvie pabomuvr u onvimol

1. KoHcTpyHpoBaHUe TpaKTa /il pa3roHa U JajbHeHIero paBHo-
MEepPHOro JBHXKEHUS LIapHUKa UJIH TeJeXKH.

2. OnpejesieHHEe CpefHEN CKOPOCTHU CKOJIbXXEeHHUA 6pyCcKa UJIU IBU-
>KeHHUs 1IapUuKa 10 HAKJIOHHOM IJIOCKOCTH.

3. OnpepeneHre yCKOPeHHUs TeJla IPU PaBHOYCKOPEHHOM JIBHXe-
HHH 110 HAKJIOHHOH IJIOCKOCTH.

4. VccnefoBaHue 3aBUCUMOCTH NMYTU OT BPpeEMEHU NPHU PaBHOYCKO-
PEeHHOM /JIBM)KeHHUHU 6e3 HauyaJIbHOU CKOPOCTH.

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

6. UcciefoBaHMe 3aBUCUMOCTH CUJIbl TPDEHUSA CKOJIbKEHHUHA OT CH-

JIbl HOpPMaJIbHOT O JjaBJIeHUsl.

. OnpeneneHue k03ddULIEeHTA TPEHUA CKOJIbXEeHUH.

OnpegesieHHe XXECTKOCTHU NPY>KUHBIL.

9. OnpefeseHyve paboThl CUJIbI TPEHHUs MPU PAaBHOMEPHOM [IBIKe-
HHUMU TeJla 10 TOPU30HTAJIbHOU NOBEPXHOCTH.

10. OnpeneneHre paboThl CUJIbI YIPYTOCTH NPU NoAbEMe rpysac
HCIIO0JIb30BaHUEM HENOABHKHOT0 U TOJBUXKHOTO O6JIOKOB.
11. U3ydyeHHe 3aKOHA COXpaHEHUS SHEPrUu.

[oelN]

Pa3aes 9. MexaHn4YecKHe K0JIe6aHuA U BOJIHbI

KonebaTesbHOEe  JBUXKEHHUe. OcHOBHbIE  XapaKTepPUCTUKU
KoJIeGaHUM: NepuoJ, 4acToTa, aMIJIMTyAAd. MaTeMaTH4YeCKUH H
NPY>KUHHBIA MasgTHHUKU. [IpeBpaleHue 3Hepruu npu

Ko0JIe6aTeJIbHOM JBHKEHHUH.

3aTyxamplue KosebaHus. BeiHyKjeHHbIe Kosie6aHusA. Pe3oHaHc.
MexaHuuyeckue BoJIHbl. CBoMcTBa MexaHHYecKUX BoOJIH. I[Ipo-
JOJIbHBIE U MTONlepeYHble BOJIHBI. /lJIMHA BOJIHBI MU CKOPOCTH €é pac-
IpOCTpaHeHUs. MexaHH4YeCKHe BOJIHbI B TBEPJOM TeJle, celicMuye-
ckue BoJiHbI (MC).

3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHHe 3ByKa. UH-
$pasBykK U yJIbTPa3BYK.
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Hdemonucmpayuu

1.

w

5.
6.

Hab6JurosieHne kojie6aHUM TeJs NoJ JeMCTBHUEM CHJIbl TSXKECTH
Y CUJIBI YIIPYTOCTH.

. Habarogenuve kosie6aHuM rpy3a HAa HUTH U Ha IPYKUHE.
. HaGsironeHnre BeIHY»K/JeHHbIX KOJIe6aHUH U pe30HaHCca.
. PacnpocTpaHeHre mpoJo/sIbHBIX MU INONEpPeYHBIX BOJH (Ha Moje-

JIN).
Ha6srojeHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTBI.
AKycTHYecKUI pe30HaHC.

JlabopamopHuvle pabomuvl u onvimol

1.

2.

7.

OnpepesieHue 4acCTOTHI U llepUoJa KoJeGaHUH MaTeMaTH4YecKo-
ro MasiTHUKA.
OnpegnesieHHe 4YaCTOTHI M [TepHOJa KOoJIeGaHUH MPY>KUHHOTO Ma
ATHHKA

. UccnegoBaHne 3aBUCUMOCTH Nepuojia KosebGaHUM MOJIBEIIeHHO-

'O KHUTHU I'Py3a OT AJIMHbI HUTH.

.HUccnepoBaHue 3aBUCUMOCTH rnepuoaa KoJieGaHUuH NPpYy>XHUHHOTO

MasiTHHKA OT MaccChl rpysa.

. l'[pOBepKa HEe3aBHUCHMOCTH IIepruoaa KoJiIe6aHUH rpysa, nojBe-

LII€eHHOTO K HUTH, OT MacCChbI rpy3a.

. ONBITHI, IEMOHCTPHUPYIOIHE 3aBUCUMOCTb ITIeEpUO0Aa KOJiebaHU U

NPY>KUHHOTO MasATHHKA OT Maccbl TIpy3a H KECTKOCTHU
MPY>KUHBL.
W3mepeHue yCKOpeHHUs CBOGOJHOTO NaJeHus.

Pazpaes 10. dsieKTpOMarHMTHoOE 10J1e ¥ 3JIeKTPOMarHMTHbIE BOJIHbI

JJIeKTPOMarHWTHOe MoJie. JJeKTpPOMarHUTHble BoJIHBI. CBOMCTBa
3JIEKTPOMarHUTHBIX BOJIH. lllKkasia 3/1leKTpOMarHUTHBIX BOJIH. Hc-
IMIOJIb3OBAaHHE€ 3JIEKTPOMArHUTHBIX BOJIH 4Jid COTOBOM CBSI3HU.

3JIeKTp0MaFHI/ITHaH npupoga cBeTa. CKOpOCTb cBeta. BosiHOBBIE
CBOWMCTBA CBeTAa.

Hemoncmpayuu

1.
2.

CBONCTBA 3JIEKTPOMarHUTHBIX BOJIH.
BoJiHOBBIE cBOMCTBa cBeTa.

Jlabopamopnvie pab6omovl u onvimuvl

1

M3ydyeHre CBOUCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOLIbIO MO-
6usabHOTO TesedoHa.

Pa3zaes 11. CBeTOBBIE ABJIE€HUSA

JlyyeBast Mogesib cBeTa. UcTouHukU cBeTa. [IpsaMosimHeHOe pac-
npocTpaHeHHe cBeTa. 3aTMeHUs CosHLa U JlyHbl. OTpaxkeHue CBe-
Ta. [lnockoe 3epkasio. 3aKOH OTpaXKeHUs CBeTa.



[IpesioMnieHne cBeTa. 3aKOH IpesoMJeHUs cBeTa. [losiHoe BHy-
TpeHHee OTpa)keHWe cBeTa. Mcmosib30BaHHE IMOJHOTO BHYTPEHHETO
OTpa)keHMUsl B ONITUYECKHUX CBETOBO/IAX.

Jlunza. Xop siydeit B inH3e. OnTHU4Yeckas cucTeMa ¢oToanmnapa-
Ta, MUKpockomna u tesieckona (MC). ['1a3 kak onnTu4yeckas cucTema.
BJIM30pyKOCTH U Ja/IbHO30PKOCTb.

PasnoxkeHue 6esoro ceeta B criekTp. OnbiThl HbtoTOHA. CiioKe-
HHe CIIeKTPaJIbHbIX IBETOB. /lucnepcusa cBeTa.

demoncmpayuu

1.
2.
3.

O Nk

10.
11.
12.

[IpsiMmo/IMHeliHOEe paclpoCcTpaHeHUe CBETa.

OTpakeHUe cBeTAa.

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

[IpesiomMyieHUE cBeTA.

OnTHYeCcKHU CBETOBOJ.

Xop nydeu B cobuparouieu JIMH3e.

Xop nydel B paccenBamollel JUH3eE.

[NonyyeHre n306pakeHUH C TOMOIBIO JIMH3.

[IlpuHuun geicrBus doToamnmnapara, MUKPOCKONA M TeJIECKO-
mna.

Mopaess riasa.

PassiokeHUe 6€J10T0 CBeTa B CHEKTP.

[MonygeHue 6e10T0 CBeTA IIPHU CJI0KEHUH CBeTa Pa3HbIX [IBETOB.

JlabopamopHuvle pabomovl u onvimusl

1.

2.

S

o

HccienoBaHue 3aBUCUMOCTH yTJia OTPaKeHUsI CBETOBOTO JIy4a
OT yrJia naZeHusl.

H3ydyeHne XapaKTepUCTHK U300parKeHUs IIpeiMeTa B IIJIOCKOM
3epkaJle.

HccnenoBaHue 3aBUCUMOCTH yTJa NpeJIOMJIEHHS] CBETOBOIO Jy-
4Ya OT yrJia aleHUus Ha FPaHUIle «BO3JyX—CTEKIIO».
[TosryyeHHe 306 paxkeHUH ¢ IOMOLIbIO cobuparoLiei JTUH3BI.
OnpeneneHue GOKYCHOrO pacCTOSIHUSI M OITHYECKOM CUJIBI CO-
Guparolei JIMH3bI.

OmnbITHI 10 Pa3JIOXKEHHUIO 6€JI0r0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUSITHIO IIBETA NMPEJMETOB NPHU UX HAGIIOLEHUU
yepes ;BETOBbIE PUJIBTPHI.

Pa3zaesn 12. KBaHTOBBIE ABJIEHUS

OnbiThl Pezepdopaa v iaHeTapHast MoJiesib aToMa. Mozesb aTo-
Ma bopa. UcnyckaHue u norsolieHre cBeTa arToMoM. KBaHThI. JIu-
HeUl4yaTble CHEKTpPHI.

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydeHusa. CTpoe-
HHe aTOMHOro saAapa. Hyk/ioHHas Moesib aTOMHOro saapa. UsoTonsl.
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PagvoakTuBHBIEe mpeBpalleHusd. Ilepuos mnosypacnaga aTOMHBIX
anep.

AnepHble peakMU. 3aKOHbI COXpaHEHH S 3apsL0BOr0 U MacCOBO-
ro yvces. JHEPrus CBA3U aTOMHBIX A7ep. CBA3b MacChl ¥ 3HEPTHH.
Peaknuu cuHTesa u fesieHus aaep. Mcrounuku sHeprun CoJsiHIA U
3Bé3a (MC).

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

demoncmpayuu
CneKTpbl U3JIyYEHHS U MOTJIOIIeHHUA.

. CneKTphl pa3JIUYHbIX ra30B.

CnekTp BogopoJa.

Ha6stoneHue TpekoB B KaMepe BusibcoHa.

Pa6oTa cyéTyrKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussyyeHuss NpUPOSHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jabopamopuvie pabomur u onvimul

1. Ha6busitofeHUe CHJOWIHBIX M JIMHENYaTbIX CIEKTPOB M3Jyde-

HUA.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE 3HEPTUH YaCTHULBI IO TOP-

MO3HOMY Ny TH (1o poTorpadusam).

3. U3MepeHue paZjoakTUBHOTO $OHa.

ok wh e

IloBTOpPUTENbHO-06061AI0IUI MOJYJIb

[loBTOPHUTENBHO-0000AIOIMN MOAYJIb NpeJHa3HAaYeH JJs CHU-
creMaTu3anuvmu M O606H.leHI/IH npegMeTHOro coAepXXaHud M ONbITa
AesTeNIbHOCTH, IPUOGPETEHHOTO NPU U3YYEeHUH BCEeTo Kypca GU3u- KHy,
a Tak)Xe /iJ1s MoAroTOBKU K OCHOBHOMY roCcyZlapCTBEHHOMY 3K- 3aMeHY
no ¢usrKe AJs1 06yIarOUIMXCS, BBIOPABLINX 3TOT YUeOHBIN MpeJMeT.

HpI/I HU3y4Y€HHUHU AAHHOIro MoAyJid pealM3yrTCd U CUCTEeMAaTHU3U-
pyrTCcd BUbl JedTeJIbHOCTH, HAa OCHOBE€ KOTOPbIX obGecreyrBaeTcs
AOCTHUXKEHHEe IIpeJMEeTHbIX U MeTallpeJMeTHbIX IIJIaHUPYEeMbIX pe-
3yJIbTAaTOB 06y‘{eHI/IH, Cl)OpMI/IpyeTCH €CTeCTBEHHO-Hay4YHad rpaMoT-
HOCTb: OCBO€HHE€ HAYYHbIX METOJ0B HMCC/IEeAOBaAHUA ABJIEHU U npupo-
Abl 1 TEXHHUKH, OBJIaIEHHNEe YMEHUAMHU OOBSICHAITH qDI/I3l/IquKI/Ie AB-
JIEeHHUd, IIPpUMEHAA IMOoJIydeHHbl€e 3HaHHWdA, pellaTb 3a4ada4Y¥, B TOM
qucjsie Ka4eCTBeHHbIE€ U SKCIIEpUMEHTAJIbHbBIE.

HpI/IHLII/Il'II/IaJIbHO IL[(:,'S:[T(i'.)'[I)HOCTHI)II\/’I XapaKTep AAaHHOI'o pasaeJsia
peasin3yeTcd 3a C4ET TOrO, 4YTO y4damuecd BbBINIOJIHAKT 3a/daHHA,
B KOTOPBIX UM IIpeaJjiaraeTcd:



- Ha OCHOBe NOJIYYeHHbIX 3HAaHUU paclno3HaBaTb M HAY4YHO 06BSC-
HATb (pU3MUYecKUe ABJEHHUSA B OKpYXKallled NpHpoJe U MOBCeJ-
HEeBHOM >KU3HHU;

- UCIOJIb30BaTb Hay4yHble MEeTOJAbl MCCAeA0BaHUA PU3IUYECKUX SB-
JIeHUH, B TOM 4YHCJie JJI1 IPOBEPKU TUIOTe3 U MOJIydYeHUs Teope-
THYECKUX BbIBO/IOB;

- 00'bSICHATH Hay4YHble OCHOBbI HanboJiee BaXKHbIX JIOCTUXKEHHU U CO-
BpEeMEeHHBIX TEXHOJIOTUH, HalpUMep, NPAKTUUECKOTO HUCIOJIb30-
BaHUs pPa3/IMYHbIX UICTOYHHUKOB 3HEPTUHU HAa OCHOBe 3aKOHA Ipe-
BpallleHU sl U COXpaHeHHs BCeX U3BECTHBIX BU/I0OB SHEPTHH.
Kaxkpas u3 TeM JaHHOTO pasjiesia BKJIOYAET 3KCIepUMeHTa/lbHOe

Hhccae0BaHMe 00061awinero xapakTepa. Pasjesn 3aBepiuaeTtcs

MpoBeJeHUEM JIUArHOCTUYECKOU U OLIEHOYHOH paboThI 3a KypC OC-

HOBHOM IIKOJIBL.
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NJIAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBLLEM0 OBPA30BAHUA

HsyueHue ydye6HOro mnpeamera «PuU3uWKa» Ha YpPOBHE OCHOBHOTO
o61rero o6pasoBaHUA [ODKHO 00eCledyrBaTh JIOCTHXKEHHE CJIefylo-
IUX JIMYHOCTHBIX, MeTaNpPeAMETHBIX U MPEAMETHBIX 06pa30oBaTeb-
HBIX pe3yJIbTaTOB.

JIMMHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe éocnumanue:

—IposIBJIEHHME HHTepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoit Gusnyeckor HayKH;

—Il€EHHOCTHOE OTHOUIEHHEe K JOCTHXKXEHHSIM POCCUUCKUX Y4é-
HBIX-PHU3UKOB.

I'pasicoanckoe u Oyxo08HO-HPABCHIGEHHOE 60CRUMANHUE:

—TrOTOBHOCTh K aKTUBHOMY y4aCTHIO B OOCYX/JIeHUH OOIeCTBEHHO-
3HAYUMBbIX U 3TUYECKUX NPO6JIEM, CBA3aHHBIX C MPAKTUYECKUM
NpUMeHEeHUEM JOCTHKeHUH PU3HKUY;

—OCO3HaHHeE Ba)KHOCTH MOPaJIbHO-3TUYECKUX NMPUHLUIIOB B Jesl-
TeJIbHOCTH YYEHOTO.

Dememuueckoe socnumanue:

—BOCIPUSATHE 3CTETUIYECKUX Ka4eCTB PU3NIECKON HAYKHU: eé rap-
MOHHWUYHOTO MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, IJAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:

—O0CO3HaHUe IIeHHOCTU PU3NYEeCKOH HAayKH KaK MOIIHOTO HHCTPY-
MeHTa MO3HAaHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEH-
LIel COCTABJSIOLLEN KyJbTYPBhI;

—Ppa3BUTHE HAYYHOU JIFD603HATEJIbHOCTH, UHTEpPECA K UCCJIel0Ba-
TeJIbCKOU 1eATEeJTbHOCTH.

Dopmuposanue Kyibmypbl 300P08bst U IMOUUOHATIbHOZO
onazononyuus:

—O0CO3HaHHE IIeHHOCTH 6e30macHOro o6pasa XKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NMpPaBUJ 6E30MacHOT0 MOBe/Je-
HHUSA HA TPAHCIIOPTE, HA AOPOTaX, C 3J1eKTPUIECKUM U TENJIOBbBIM
060Opy/ZlOBaHUEM B JIOMAIIHUX YCJIOBUSIX;

—cdopMHUPOBAHHOCTb HaBbIKa pedJeKCcHH, IpU3HAHHE CBOEro Ipa-
Ba Ha OLIMOKY ¥ TAKOrO Ke paBa y Ipyroro 4yejoBeKa.
Tpyoosoe eocnumanue:

—aKTHBHOE y4acTHe B pelleHWU MPaKTU4YeCcKHUx 3ajad (B paMkax
CeMbH, IIKOJIbI, FTOPO/a, Kpasi) TEXHOJIOTUYECKON U COLMAJTbHOU
HanpaBJIEHHOCTH, TPEOYIOLIUX B TOM YHC/Ie U PU3HUIECKUX 3HA-
HUH;



—WHTepec K MPaKTHUYECKOMY HU3y4YeHHUI0 NMpodeccuii, CBsI3aHHbBIXC
du3UKOM.

DKonosuueckoe eocnumanue:

—OpHUeHTalus Ha NpuMeHeHHe GU3UYECKUX 3HAHUU JJIs pelleHUs
3a/1a4 B 06JIaCTH OKPY»KaroIel cpe/ibl, JIAHUPOBAHUS ITOCTYIIKOB
Y OLleHKU UX BO3MOXXHBIX IOCJeACTBUH JJis1 OKpY>Kalollel cpefbl;

—O0CO3HaHUe IJ106a1bHOr0 XapaKTepa 3K0J0TUYECKHUX Npo6JieM U
NnyTel UX pelieHus.

Aoanmayun o0yuarOuiezocs K U3IMEHAIOUIUMCS YCI08U-

AM COUUATIBHOU U RPUPOOHOTL CPeobl:

—MNOTPeOHOCTh BO B3aWMMOJEWCTBUU NPHU BBINOJHEHUU HCCJEJ0Ba-
HUU UM NpoeKTOB GH3UYECKON HaNpaBJIeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSAM JPYTHUX;

—MOBBINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MpaKTH4Ye-CKYI0
JesTeJbHOCTb;

—noTpe6HOCTh B OPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae pop-
MYJIMPOBATh H/I€H, MOHSATHS, TUIIOTE3bI 0 PU3UIECKUX 00'BbEKTAXU
SABJIEHUSX;

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

—IIJIaHUPOBaHUE CBOEro Pa3BUTHUS B IPUOOPETEHUH HOBbIX QU3U-
YeCKHX 3HAHUH;

—CTpeMJiIeHUEe aHAJIM3UPOBaTh U BhISIBJISATH B3aUMOCBSI3U MPUPO-
JbI, 06I[eCTBAa U 9KOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM dU-
3UYEeCKUX 3HAaHUMU;

—OIleHKa CBOWX JeWCTBUH C YYETOM BJIMSHHUS HA OKPYKAIOIYIO
cpeny, BO3MOXKHBIX I'JIOGa/JIbHbIX IOCJAEACTBUH.

METAMPEAMETHbIE PE3Y/IbTATDI

YHMBepcasibHble No3HaBaTe/lbHble ,qeﬁcmm

bBa3oeble nozuueckue oeiicmeus:

—BBISIBJIATb U XapaKTEPHU30BaThb CYlLIeCTBEHHblE MPU3HAKU OGBEK-
TOB (IBJIEHUI);

—YyCTaHaBJIMBATh CylLECTBEHHbIH MPU3HAK KJIacCUPUKAILUHU, OCHO-
BaHUs JIJIs 06061eHUsI U CpPaBHEHUS;

—BBIfIBJIITh 3aKOHOMEPHOCTH M NPOTHUBOpPEYHUS B paccMaTpuUBae-
MbIX GaKTax, JAaHHBIX U HAGJIIOJEHUAX, OTHOCAIUXCSA K Ppusnye-
CKUM AIBJIEHUSM;

—BBISIBJIATb NPUYHUHHO-CJIe/ICTBEHHbIE CBSI3W MpPU WU3y4eHUU (PuU3U-
YeCKUX sIBJIEHUUH W MPOILECCOB; JleJIaTb BbIBOJbI C UCIOJb30BaHU-
€M JeAYKTHUBHBIX U WHAYKTHBHBIX YMO3aK/JHO4YEHWH, BbIJBUTATh
TUMOTE3bl O B3AUMOCBS35IX PU3UUECKUX BEJTUYUH;
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—CaMOCTOSITEJIbHO BBIOMPATb CHOCO6 pellleHHs y4e6HOU ¢usuye-
CKOH 33/1auM (CpaBHEHHE HECKOJIbKUX BAPUAHTOB pelleHus], BbI- 60p
HauboJiee NOAXOASAIIETO C YYETOM CAMOCTOSITE/IbHO BbI/IEJIEH- HbIX
KpPUTEPHUER).
ba3zoevle uccneoosamenvckue oeiicmeust:

—HCIO0JIb30BaTh BOMNPOCHI KaK MCCIAeJ0BaTENbCKUU HHCTPYMEHT
MO3HAHMUS;

—IMPOBOJUTH MO CAMOCTOSITEJBHO COCTAaBJIEHHOMY IJIaHy ONBIT, He-
CJIOXKHBIA (U3NYEeCKHUU 3KCIepUMeHT, HeboJblloe HcCleJ0BaHUe
$u3n4eCcKOro siBJEHUS;

—OLEHWBAaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTb MHGOPMAIHIO,
MOJIyYEeHHYI0 B X0/ie UCCJIeJOBAHUS UJIU 3KCIIEPUMEHTA;

—CaMOCTOSITeJIbHO GOPMYJIMPOBATh 0GOOIIEHUS U BbIBOJABI MO pe-
3yJIbTaTaM MPOBeAEHHOTO HAOJIIOEHUS, ONbITA, UCCeJOBaAHMUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JlajibHelIlee pa3BUTHE QU3UUYECKUX
MIPOIECCOB, @ TAK)KE BBIABUTATh IPEJIIOJ0XKEHUS 06 NX Pa3BUTHH
B HOBBIX YCJIOBUAIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPUMEHSITh Pa3JIUNYHble METO/bl, HHCTPYMEHTHI U 3alPOCHI NIPHU
MoMCcKe U 0TOOpe MHPOpMALUU UJIU JAHHBIX C YYETOM NpeJio-
>KEHHOM y4eO6HOU GU3M4eCcKOoH 3a7a4y;

—aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HHTEPHNPETUPOBATH WH-
dopmManuio pa3IMYHbIX BUJIOB U GOPM NMpEICTABIEHUS;

—CaMOCTOAITEJIbHO BbIOUPATh ONTUMaJbHYI GOpMYy mNpejcTaBJie-
HUsl WHpOpMallMi M WLJIIOCTPUPOBATH pellaeMble 3aJa4ud He-
CJIOXKHBIMH CXeMaMU, JuarpaMMaMH, HHOU rpapuKOu U UX KOM-
OMHAIUSMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B X0/le 06CYXJeHHUsI y4ebHOro MaTepuasa, pe3yJbTaToB Jiabopa-
TOPHBIX paGoOT M NPOEKTOB 337aBaTh BOINPOCHI MO CYLIECTBY 00-
CYJ.aeMOH TeMbl U BbICKA3bIBaTh U/JI€H, HalleJIeHHbIE Ha pelle- HUe
3a/la4M U NoAjepKaHue 6J1aroxeaaTeJbHOCTH OOIEHUS;

—CONOCTAaBJSATh CBOU CYXAEHUS C CYKIEHUsIMHU APYTrUX yYacTHHU-
KOB JMaJiora, 0GHapy»KHUBAaThb pa3/IM4He U CXOJCTBO O3ULUH;

—BbIpaXXaTh CBOIO TOYKY 3pE€HHUS B YCTHBIX U NIUCbMEHHBIX TEKCTAX;

—yGJUYHO NMPEJCTABASATh PE3YJIbTAaThl BBINOJHEHHOI0 GU3UIECKO-
r'o ONbITA (3KCIIEPUMEHTA, UCCJIELOBAHUA, IPOEKTA).
Coemecmnuasn deamenvnocms (compyonuuecmeo):

—IMOHUMAaTh U MCN0JIb30BaTh NIpeuMylllecTBa KOMaHAHON U UHJU-
BUAyaJIbHOW paboThl NPU pelieHMH KOHKpeTHON Gu3uvYecKou
npo6JieMbl;



—IpPUHUMaTb LieJJM COBMECTHOHW JAesTeJbHOCTH, OPraHU30BbIBATb
JeNCTBHUA MO eé JOCTHKEHHUIO: pacnpefiesiiTb POJIH, OOCYKAaThb
MPOIEeCChl U Pe3yJbTaThl COBMECTHON pabGoThl; 06061aTh MHEHUS
HeCKOJIbKUX JII0Jel;

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

—OLleHUBaTh Ka4eCTBO CBOEro BKJIa/ia B OOIMH NPOAYKT 110 KPUTe-
pHUAM, CAaMOCTOSITEJIbHO CHOPMYJTHUPOBAHHBIM YYaCTHUKAMU B3a-
MMO/IeCTBUS.

yHMBepcal’IbeIe PErynATUBHbLIE ,Cl,el‘;iCTBMFI

Camoopzanuszayusn:

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

—OpHEHTHPOBATHCA B PA3JIMYHbIX [1OJX0JaX NPUHATUS pelIeHUuN
(vHAMBUAYaJIbHOE, IPUHSATHE pelleHus B IpyIle, IPUHATHE pe-
LIeHUH rpynmnoun);

—CaMOCTOSITE/JIBHO COCTaBJISITh AJTOPUTM pelieHUsA GU3UYECKOU
3a/la4y WJIM IJIaHA MCCJe0BAaHUS C YYETOM HUMEIOLIUXCSA pecyp-
COB M COOCTBEHHBIX BO3MOXXHOCTEN, apryMeHTHPOBATh IpejJjara-
eMble BApUaHThI pelleHHUH;

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

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

—OOBACHATD NMPUYUHBI JOCTHXXEHUs (HeJOCTHXKeHHs) pe3yJIbTaTOB
AesATeJbHOCTH, JaBaTh OLleHKY NPUOOPEeTEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTHUBHI B AeATEJbHOCTb (B TOM YHUCJE B X0/, BbIIOJI-
HeHUs GU3UYECKOTO MCCIeL0BaHUs WM IPOEKTa) HAa OCHOBE HO-
BBIX OOCTOSITEJIbCTB, M3MEHUBIIUXCS CUTYaLUH, YCTAaHOBJIEHHBIX
OIIMGO0K, BO3HUKIINX TPYAHOCTEH;

—OI|eHMBATh COOTBETCTBUE Pe3y/bTaTa LU U YCIOBHUSIM.
Omoyuonansvuslii unmennexKm:

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

IHpunusamue cebn u opyzux:

—NpU3HaBaTh CBOE NpaBO Ha OUIMGKY NPU pelleHUH PU3UYEeCKUX
3a/la4 UJIM B yTBEPK/JEeHHUAX Ha Hay4Hble TeMbI U TaKoe e NIPaBo
JApyroro.
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MPEAMETHbBIE PE3Y/IbTATbI
7 xnacc

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

—MCNO0JIb30BaTh MNOHATHA: QU3NYECKHEe U XHUMHYECKUe SBJIEHUS;
HabJII0JeHHU e, SKCIIEPUMEHT, MO/IeJlb, TUIIOTEe3a; e JUHUI bl GU3U-
YyeCKHX BEJIMYUH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA Bellle-
cTBa (TBEpJoe, XKUAKOe, ra3006pa3Hoe); MeXaHHUYeCcKoe JIBHXKeHHe
(paBHOMEpPHOE, HEPABHOMEPHOE, IPSIMOJIMHEWNHOE), TPAEKTOPHS,
paBHoOJelcTByoIas cuJ, Aedopmanus (ynpyras, acTuyeckas),
HEBECOMOCTb, COOOIIAIOLINECS COCY/LbI;

—passnyaTth ABaeHus (Auddysus; TemsoBoe ABUKEHHE YaCTHL Be-
I1eCTBa; pPaBHOMEpPHOEe /[IBM)KEHHE; HEPAaBHOMEPHOE [BHXKEHUE;
MHepLUs; B3aMMOJeHCTBUEe TeJs; paBHOBecHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOHM OCbl0 BpallleHHus; nepefaya JaBJeHHUs] TBEPABIMU Te-
JIaMH, )KUJKOCTSIMU Y ra3aMy; aTMochepHoOe JlaBJeHue; NJlaBa- HUe
TeJl; INpeBpallleHUs] MexXaHU4YeCKOH 3Hepruu) [0 ONUCAHUIO HX
XapaKTEPHBIX CBOMCTB WM HAa OCHOBE ONBITOB, JIeMOHCTPHUPYIOIIUX
JaHHoe PpU3UYecKoe sIBJIEHUE;

—Ppacro3HaBaTh NPOSABJIEHUE U3YYEeHHbIX GQU3UUECKUX SIBJEHUH B
OKpy?»KalollleM MHpe, B TOM 4Hcje GusndecKue siBJeHUs B IpU-
poje: MpUMephl JBUKEHUS C Pa3/IMYHBIMU CKOPOCTSIMU B >KUBOH
Y HEeXXHMBOUW NPUPOJE; AEUCTBHUE CUJIBI TPDEHUS B MPUPOJIE U TEXHU-
Ke; BJIUsIHHME aTMOCOEPHOro JaBJeHUs Ha )KUBOU OpraHu3M; IJja-
BaHHUE pbIO; pblyaru B TeJjie 4YeJIOBEKa; MPHU 3TOM INEPEBOJUTH
NPaKTUYECKYI0 33Ja4y B y4eOGHY, BbIJEJISATh CylleCTBEHHBbIE
CBOMCTBa/NMpHU3HAKU QU3NYECKUX SIBJIEHUMH;

—OIUCHIBATh U3y4YEeHHbIE CBOMCTBA TeJ U QU3UYECKUE SIBJEHUS, UC-
nosb3ysa ¢pusndecKre BeJMUYUHBI (Macca, 06'bEM, IIJIOTHOCTD Be-
LeCTBa, BpeMs, IyTh, CKOPOCTh, CPENHSASA CKOPOCTH, CUJIA YIIPY-
rOCTH, CUJIa TSXKECTH, BecC TeJla, CUJla TPEHUs, AaByieHue (TBEpLO-
r'o TeJsa, >KUJIKOCTH, ra3a), BbITAJKUBAIOIAsl CUJIa, MEXaHHUYeCKas
paboTa, MOUIHOCTD, MJIEYO CUJIbl, MOMEHT CUJIbI, KO3)DHUIUEHT
M0JIE3HOr0 AeHCTBUS MEXaHU3MOB, KMHETUYeCcKasd U MOTEHLH-
aJIbHas 3HEPTHs); IPH ONMMCAHUU NIPAaBUJIbBHO TPAKTOBAaTh PU3U-
YeCKHH CMBICJ HCNOJb3yEMbIX BEJIMUMH, UX 0603HAYEHUS U eJlU-
HULbl GU3UYECKUX BEJUYHUH, HAXOAUTb GOPMYJbl, CBSI3BIBAIO-
e AAaHHYH GU3WYECKYy BEeJUYHHY C APYTUMU BeJIMUHMHAMH,
CTPOUTH rpadUKH U3yUYEeHHbIX 3aBUCUMOCTel PpH3HMUeCKUX BeJU-
YUH;

—XapaKTepu30BaTh CBOMCTBA TeJl, GU3MUeCcKUe SIBJIEHU U Ipoliec-
Cbl, HCIIOJIb3YS NIpaBUJia CJA0XKEHUS CUJ (BA0JIb OJHOH NMPSIMOH),



3akoH ['yka, 3akoH [lackasisi, 3akoH ApxuMe/Ja, IpaBUJIO0 paBHO-
Becus pbluara (6J10Ka), «30JI0TO€e MPaBUJIO» MEXaHUKH, 3aKOH CO-
XpaHEeHHUS MeXaHUYEeCKOU 3HEePryuM; IpHU 3TOM 1aBaTh CJIOBECHYIO
$opMy/SIMPOBKY 3aKOHA U 3allUChIBATh €ro MaTeMaTH4yecKoe BbI-
pakeHUE;

—O00BsACHATh GU3UUECKHUE SIBJIEHUS, IPOLECChl U CBOMCTBA TeJI, B
TOM 4YHCJIe U B KOHTEKCTe CUTYyalluil IPaKTUKO-OPUEHTUPOBaH-
HOro XapakTepa: BbISBJATb NPUYUHHO-CJAEACTBEHHbIE CBS3H,
CTPOUTH 00'bsiICHEHHE M3 1—2 JIOTUYECKUX LIATrOB C ONOPOW Ha
1—2 u3y4yeHHbIX CBOUCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIU 3aKOHOMEPHOCTH;

—peliaTb pacyéTHble 3a4a4M B 1—2 feicTBUS, UCNI0Jb3ys 3aKOHbI
u GopMyJibl, CBA3BIBAOIHE PHU3NYECKHE BEJUUYUHbBl: HA OCHOBE
aHaJiM3a yCJO0BHS 33aJjauM 3alMCbIBaTbh KpaTKOe YCJIOBUE, MOJ-
CTaBJATH GU3NYECKHE BEJTUIUHBI B $OPMYJIbl U IPOBOAUTH pac-
4€ThbI, HAXOAUTh CIIPABOYHbIE JaHHbIE, HEOGXO0AMMBbIE JIJIs1 pelie-
HUS 3aJay, OLl€eHUBATbh PeaJMCTUYHOCTb MOJy4YeHHOUW ¢usnye-
CKOM BEJIUYUHBI;

—Ppacno3HaBaTb NP06IeMbl, KOTOPbI€ MO>KHO PEIIUTh IIPU TOMOILIH
duU3MYeCcKUX MeTO/0B; B ONMCAHUU UCCIeJ0BaHUA BBIJEIATh MPO-
BepsieMoe NpeAIoJIoKeH e (TUIToTe3y), pa3indyaTb U UHTepIIpe-
TUPOBATh IOJIyYEeHHBbIH pe3yJbTaT, HAXOAUThb OIINOKH B XOJ€e
OMbITA, JeJaTh BbIBOAbI 10 €r0 pe3yJibTaTaM;

—MNpPOBOAUTL OMNBITHI MO HabJOAeHUI0 GU3UYECKUX SIBJAEHUN WU
du3n4ecKux CBOUCTB Tes: GOPMyJIMPOBATH NpPOBepsieMble MpeJ-
MOJIOXKEHUS], COOMpPaTh YCTAHOBKY U3 MpPeAJIOXKEHHOTO 000py/0Ba-
HMS$, 3alIMCBhIBATh X0/, ONbITA U $OPMYyJIUPOBATH BHIBOJbI;

—BBbINOJIHATE NpsAMble U3MEPEHUS PACCTOSAHHUS, BpEMEeHH, MacChl
Tesa, 06'bEMa, CUJIbl U TEMIepaTyphbl C UCN0Jb30BAaHHEM aHaJIOro0-
BbIX U IUGPOBBIX MPUOOPOB; 3aNUChIBATh MOKAa3aHUS NPUOGOPOB
Cy4éTOM 33IaHHOU a6COJTIOTHOH MOTPEITHOCTU U3MEPEHUH;

—MpPOBOAUTbL UCCJIEeJOBaHUE 3aBUCUMOCTU OJHONM dusnveckoil Be-
JIMYUHBI OT APYTOM C UCII0JIb30BAaHUEM 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; BITAJKUBAIOIIEH CUJIBI OT 06 bEMa MOTpy-
>KEHHOM YaCTH TeJla U OT IMJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOGUHBI, HA KOTOPYIO MOTPYKEHO TeJIO;
YCJIOBHUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHUS pbluara v 6JI0KOB);
y4acTBOBATh B MJIAHUPOBAaHUU y4eOHOIO HCCJIeJOBaHUS, COOU-
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paThb YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], CJeays MpeasoKeH-
HOMY IJIaHY, QUKCUPOBATh Pe3yJIbTAThl MOJYYEHHOU 3aBUCUMO-
cTu GU3UYECKUX BEJIUYHH B BU/JIE NTPE/JIO’KEHHBIX TaGJIUI] U rpa-
$UKOB, Zles1aTh BBIBOIbI 10 pe3yJibTaTaM HCCIeJ0BaHUs;

—MpPOBOJUTh KOCBEHHble M3MepeHUsT PU3UYECKHUX BeJUYHUH (IJIOT-
HOCTb BellleCTBa XXUJIKOCTH U TBEPJAOTO TeJia; CUJia TPEHUS CKOJIb-
J)KEeHHUsI; JaBJeHHe BO3/lyXa; BbITAJKUBAIOIIAS CUJIA, NEeHCTBYIO-
1ast Ha MOTPY»KEHHOE B YKUJKOCTb TeJIO; KO3PDUIMEHT MTOJIE3HO-
ro JIEMCTBUSA MNPOCTbIX MEXaHU3MOB), CJeAys MpeJOKEHHOMN
WHCTPYKIUU: TIPU BbINIOJIHEHHUU U3MepPeHU cobupaTh 3KCIepu-
MEHTAaJIbHYI0 YCTAHOBKY U BBIUHCJ/ISITh 3HAYEHHWE UCKOMOU BeJIu-
YUHBI;

—Co6J/II0aTh NMpaBUJa TEXHUKH 0e30MaCcHOCTH MpHU paboTe c Jyabo-
pPaTOpPHBIM 060PYIOBaHUEM;

—YyKa3bIBaTb MNPUHIMIBI AEWUCTBUS NPHUOOPOB U TEXHUYECKUX
YCTPOKWCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIIHECH CO-
CyAbl, 6apoMeTp, pblyar, NOABUXKHbBIN U HENTOJABU>KHBIHN 6JI0K, Ha-
KJIOHHasI JIOCKOCTh;

—XapaKTepUu30BaTh MPUHIUIBI AeHCTBUA U3yYEHHBIX NPUOOPOBU
TeXHUYECKUX YCTPOUCTB C OMOPON Ha UX ONMUCAHUs (B TOM 4YHC-
Jie: MOAIINIHUKH, YCTPOUCTBO BOAONPOBOJA, THAPABIHUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, IMTOPIITHEBOH HACOC, apeoOMeTp), UC-
M0JIb3y$ 3HAaHUA 0 CBOMCTBax GU3UUYECKUX ABJIeHHUH U He0OX0ooU-
Mble GH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOPUBOJAUTL NMpPUMePbl / HAXOAUTh HHPOPMAIHI0 O MpUMepax
MPaAKTUYECKOT0 UCIOJIb30BaHUsI PU3UYECKUX 3HAHUU B MOBCEJI-
HEBHOM XU3HU [Jis1 obGecriedyeHUs] 6€30MaCHOCTHU MpHU obpallleHuu
C MpuboOpaMHu U TEXHUYECKHUMH YCTPOUCTBAMH, COXPAaHEHHUS 3/10-
POBBsI U COGJIIOJEHHSI HOPM 3KO0JIOTUYEeCKOr0 NOBEEHUS B OKPY-
JKarolleu cpene;

—OCyLEeCTBJAATh OTOOP UCTOYHUKOB MHPoOpManuu B ceTu MHTepHeT
B COOTBETCTBUU C 3a/JaHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEKUIMXCSA 3HAaHUU U IyTEM CpaBHEHHUsI PA3JIMUHbIX UCTOYHU- KOB
BbIAEJATh UHPOpPMAIHMIO, KOTOpas SIBJISETCA MNPOTUBOPEYH- BOHU
WJIA MOYKET ObITh HEJOCTOBEPHOM;

—MHCNOJIb30BaTh NMPU BbINOJHEHUH y4eOHbIX 33/laHUN HAy4YHO-IO-
MyJITPHYIO JIUTEPATYPY PU3NIECKOTO coAepKaHUsl, CHpaBOYHbIE
MaTepHasbl, pecypchbl ceTu UHTepHET; BIaJleTh NpUéMaMH KOH-
CIIEKTHPOBAHUS TEKCTa, Mpeobpa3oBaHUs UHGOpPMALIMU U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

—cCo3/7laBaTb COOCTBEHHbIE KpaTKHe MHCbMeHHbIe U YCTHBIE CO0ObIIe-
HHUSI Ha OCHOBe 2—3 HMCTOYHHUKOB MHGOPMALMU GU3IUIECKOTO CO-



Jep>KaHHUs, B TOM YMcJle MyGJUYHO JleJlaTh KpaTKHe COOBIIeHUs O
pe3y/bTaTax NMPOEKTOB UJH y4eOHbIX UCC/IeJOBAaHUMN; IPU 3TOM
rpaMOTHO MCIO0JIb30BaTh W3y4YE€HHbIM NOHATUWHBINA anmapaT Kyp-
ca PU3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTaleld;

—IIpHY BbINOJHEHUU y4eOHBIX MPOEKTOB U MCCJIe0BaHUN pacmpeje-
JIATb 006513aHHOCTHU B IPyIIIle B COOTBETCTBHUH C NOCTABJEHHBIMU
3a/ladyaMy, CJeJUTh 3a BbINIOJIHEHHEM IJIaHa JeWCTBUH, aZleKBaT-
HO OLleHUBAaTb COGCTBEHHbIN BKJa/, B lesITEeJbHOCTb I'PYINbI; BbI-
CTpauBaTb KOMMYHHKAaTHUBHOE B3aUMO/IeICTBHE, YUYUTHIBAast MHe-
HHe OKPY>KaloLUX.

8 knacc

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

—MCII0JIb30BaTh MOHATUS: Macca U pa3sMepbl MOJIEKYJI, TEIJIOBOE
JBH>KEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEILeCTBa,
KpHUCTA/UINYeCKre U aMopHbIe TeJa, HAChIIeHHbIM U HeHachl-
LIeHHbIH Map, BJAXKHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPEeHHSS
3Heprusi, TEIJIOBOH JIBUraTeJb; 3JIeMEeHTAPHBIN 3JIeKTPUYEeCKUH
3aps/j, 3J1eKTpHUYecKoe IoJie, IPOBOJHUKU U JU3JIEKTPHUKH, 110-
CTOSIHHBIH 3JIEKTPUYECKHUU TOK, MarHUTHOE I0JIE;

—pasan4yaTh sIBJIeHUs (TelJIoBoe pacliupeHHe/cKaTHe, TelJole-
peZiaya, TenJIoBOoe paBHOBEeCHe, CMauyuBaHUe, KallUJJspHbIE SIB-
JIeHUs, MClIapeHHe, KOHIeHcalsl, [JIaBJIeHUe, KPUCTAJIN3an s
(oTBepzeBaHME), KHUIIEHHE, Teljonepejada (TeNJONPOBOAHOCTD,
KOHBEKIUS], U3JIyUeHHe); 3JIEKTpU3aLUs TeJ, B3aUMOJeHCTBUE
3apAZ0B, AEWUCTBUS 3JIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBbIKa-
HHeE, B3aUMO/IeHICTBHE MAarHUTOB, el CTBHE MarHUTHOTO MOJIsIHA
MPOBOJHUK C TOKOM, 3JIEKTPOMarHWTHas WHAYKLHA) IO OIHU-
CaHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JE€MOH-
CTPUPYIOIINX JaHHOEe GU3UYECKOE SIBJIEHUE;

—Ppacro3HaBaTh NPOsIBJIEHUE U3YYEeHHbIX GU3NUECKUX SIBJEHUH B
OKpYy>KalollleM MHpe, B TOM 4ucjie GU3HUIEeCKHe sIBJIEHUS B NPHU-
poJe: MOBEPXHOCTHOE HATSHKEHHE U KalWJISpHbIE SIBJIEHUS B
NpUpoO/ie, KPUCTAJLJIBI B IpUpoe, uaaydeHue CosHLA, 3aMep3a-
HUe BOJ0EMOB, MOpPCKHe OpH3bl, 06pa3oBaHUE POCHI, TYMaHa,
HHesl, CHETa; 3JIeKTPHUUECKHe SIBJIEHUS B aTMocdepe, ajIeKTpUie-
CTBO >KMBBIX OPraHU3MOB; MarHUTHOE NoJie 3eMJIH, Apeld Mmostro-
COB, POJIb MAarHUTHOTI'O NOJIA AJIS )KU3HHU Ha 3eMJie, I0JIsIpHOEe CH-
sSIHUeE; IPU 3TOM NEPEBOAUTL MPAKTHUYECKYIO 33/la4y B yYeOHYIO,
BBIEJISAITh CyLleCTBEHHbIe CBOWCTBA/NPU3HAKU PU3NYECKUX SIB-
JIEHUH;
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—OIMChIBATh U3y4YeHHble CBOHCTBA TesJ U $U3UYECKUe sIBJIEHMS, UC-
nosb3ys ¢usnyeckHe BeJUYHWHBI (TeMIepaTypa, BHYTPEeHHss
3HepPTrHs], KOJINYeCTBO TEIJIOThI, Y/ e/bHasl TElJIOEMKOCTh Bellle-
CTBa, yJeJ/ibHas TeNJoTa IJIaBJIeHUs, yAeJbHas TelJoTa Napoo6-
pa3oBaHMA, yAesbHas TeIJoTa CrOpaHHUs TOIJIMBA, K0O3ddULHU-
€HT I10JIE3HOT0 JeHCTBHUS TeNJIOBOM MallWHbI, OTHOCHUTEJbHAsA
BJIQ)KHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps/], Cuja TOKa, 3JeK-
TpHUYecKoe HaNpshKeHHe, CONPOTHBJIEHHEe NMPOBOJHHKA, YIeJbHOe
COMPOTUBJIEHUE BELLECTBA, pPAa60Ta U MOIIHOCTb 3JIEKTPUYECKOT O
TOKAa); NpPU ONHCAHUW NPABUJIBHO TPaKTOBaTh (U3UUYECKUUN
CMBbICJI UCIIOJIb3yEeMBbIX BeJIMYNH, 0003HAYEeHHUS U e JUHUIbI PU3U-
YeCKMX BeJIMYMH, HaxoAUTb GOPMYyJIbl, CBA3bIBAIOLIHE JaHHYIO
$U3NYEeCKYI0 BEJIMYUHY C JPYTMMH BeJUYHMHAMH, CTPOUTH rpadu-
KU M3Y4YeHHBIX 3aBUCUMOCTeN GU3NYeCKUX BEJHUYHH;

—XapaKTepHu30BaTb CBOHCTBa TeJ, PU3NUECKHEe ABJEeHHUSA U Npo-
LLeCChI, UCII0JIb3ysl OCHOBHBIE MOJIOXKEHHUS MOJIEKYJIAPHO-KUHETHU-
4YeCKOU TeOpPHUHU CTPOEHHS BellleCTBa, NPUHIUI CYyNepHo3ULUU IO-
el (Ha Ka4yeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUs 3aps/a, 3a-
koH OmMma pgnda ydacTka nend, 3akoH /lkoynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; IIPH 3TOM [J1aBaTh CJIOBECHYI0 GOPMYJIHPOB-
Ky 3aKOHAa Y 3allMCbIBaTh €ro MaTeMaTH4YeCKOe BhIpaXkeHHe;

—O00BACHATH PU3UYECKHE TPOILECChl 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 11aroB € onopoul Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SABJIEHUH, PU3NUECKHX 3aKOHOB UJIN 3aK0-
HOMEpPHOCTEeH;

—peliaTh pacyéTHbIe 3a7a4U B 2—3 AelCTBUA, UCII0J1b3ys 3aKOHBI
u GopMyJibl, CBA3BbIBAWOIHe PU3NIECKHE BEJUYUHBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aJiadyd 3alMCcbIBaTh KpaTKoe yCJI0BUE, BbISIB-
JISITh HeJJOCTAaTOK JaHHBIX [JIs1 pellleHus 3aJ,a4H, BbIOUpPaTh 3aKO-
HbI U GOpPMyJibl, HEOGXO M Mble AJiS eé pellleHUs], TPOBOJUTD pac-
4E€ThI U CPABHUBATH NOJIYy4YeHHOE 3HaYeHH e GU3NIEeCKOU BeJTUYHU-
HBbI C U3BECTHBIMU JJAHHBIMY;

—Ppacno3sHaBaTb NP06IeMbl, KOTOpble MOKHO PEIIUThb IPU MOMOILIH
$pr3nYecKUX MEeTO/0B; UCIOJb3ys ONHCAHNE HUCCeL0BaHMs, BbI-
JeJiATh NpoBepsieMoe NpeJNnoJoKeHHe, OLleHUBaThb MPaBUJIbHOCTb
nopsiika NpoBeieHUs UCCle0BaHus, [ieJlaTh BbIBO/JbI;

—MpPOBOAUTD OIBITHI [10 HAGJIIOJeHHIO GU3HUYECKUX SIBJIEHHUH WU
dusMyecKUx CBOUCTB TeJl (KaluJ/IsApHbIE sIBJI€eHHS, 3aBUCHMOCTb
JaBJIEHUS BO3/lyXa OT ero o6'b&Ma, TeMnepaTypbl; CKOPOCTH NpoO-



Iecca OCThIBAHUSsI/HarpeBaHUs NPU U3JIYYEHHUH OT I[BeTa U3JIy-
yarolei /morjonjamileid NoBepXHOCTH; CKOPOCTb MCIIapeHHUsl BO-
Obl OT TeMHOEPATYpPhl KUJAKOCTH U NJIOLIAJU €€ TOBEPXHOCTH;
3JIeKTpU3alus TeJl U B3aUMO/JleCTBHE 3JIeKTPUUECKHUX 3apsiJ0B;
B3aUMO/JIeICTBHE MOCTOSHHbIX MarHUTOB, BHU3yajiu3aliUsl Mar-
HUTHBIX NOJIEM NOCTOAHHbBIX MarHUTOB; AEHMCTBUSA MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJIBUraTeJ il MOCTOSIHHOTO TOKa): GOpMyJIMPOBaTh
MpoBepsieMble MPEANOJIOXKEHUSA, COOUPATh YCTAHOBKY W3 IpeJJo-
’KEHHOTr0 000py/JOBaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIUPO-
BaTb BbIBO/Ibl;

—BBbINOJIHATL NpPsSIMble HW3MEpPEHUS] TeMIepaTypbl, OTHOCHUTEJbHOM
BJIQX)KHOCTHU BO3/yXa, CUJIbl TOKA, HANPSI?)KEHUS C MCIOJb30BaHU-
€M aHaJIOTOBBbIX NPHUOOPOB U JATUUKOB PU3NYECKHUX BEJUYUH;
CpaBHHUBAThb pe3yJbTaThl U3MEPEHUN C y4ETOM 3aJaHHOU abco-
JIIOTHOM NOTrPelIHOCTH;

—MNpPOBOJAUTHL WCCJEeJJOBaHHE 3aBUCUMOCTU OJHOU (PpU3UYECKOU Be-
JIMYUHBI OT APYrod C UCIOJb30BaHUEM MpPSMbIX U3MepeHUH (3a-
BHCHUMOCTb CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JJIMHbI, NJoWagu
MONEPEYHOTrO0 CEeYeHUsI U YAeJbHOrO CONMPOTHUBJEHMUS BellecTBa
NPOBOJHHUKA; CUJBbl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT Hamps-
>)KEHUs Ha NMPOBOJHHUKE; HCClAe[0BaHUe MOCJAe0BaTeJbHOr0 U Na-
paJIeJIbHOTO COeJTUHEHUN NMPOBOJAHUKOB): IJIAHUPOBATH HCCJIEJO-
BaHUe, cOOHUpaTh YCTAHOBKY W BBINOJHATb U3MepeHUs, caeays
NpeAa0XKeHHOMY IJ1aHy, GUKCUPOBATbh pe3y/abTaThbl MOJYYEHHOU
3aBHCUMOCTHU B BH/Jle TA6JIUI U rpadUKOB, JieJaTh BBIBOJBI MO pe-
3yJIbTaTaM MCCJIeJOBaHUS;

—INpPOBOAUTbL KOCBEHHble U3MepeHUs1 PU3NUYeCKUX BeJUYUH (yAesb-
Hasl TEMJIOEMKOCTb BelleCTBa, COMPOTHBJIEHUE IPOBOJHHUKA, pa-
60Ta U MOIHOCTb 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HUsl, COOUPATh 3KCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIe1ysl IpeJio-
’>KE€HHOU MHCTPYKILUU, U BbIYUCIATH 3HAYEHUE BeJIUUNHBI;

—Co6J/II0aTh NIpaBUJia TEXHUKH 0e30MaCcHOCTH NMpHU paboTe c Jyabo-
paToOpHBIM 060pyIOBaHUEM;

—XapaKTepUu30BaTh NPUHIUINBI AeHCTBUSA U3yUYEHHBIX NPUOGOPOBU
TEeXHUYECKHUX YCTPOUCTB C ONMOPOH Ha UX ONMHCAHUSA (B TOM YHUC-
Jle: cucTeMa OTOIJIEHUs JIOMOB, TUTPOMETp, MapoBasi TYpOUHA,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOU SHEPTUH, 3JIEK-
TPOOCBETHUTEJIbHbIEe MPUOOPHI, HArpeBaTeJbHbIE€ 3JIEKTPOIPUGOPHI
(mpuMepbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEIH; 3JIeKTPOMAarHuT,
3JIEKTPOJBUTATEJIb IOCTOSIHHOTO TOKA), UCINOJIb3ysl 3HAaHUS O
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CBOMCTBax PpU3UUYECKHUX ABJIEHUH U HeoOX0oAuMble GU3NYECKUE
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJIb-
Hble MPUOOPHI 10 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (PKUJKOCT-
HbI TepMOMEeTp, TePMOC, ICUXPOMETpP, TUTPOMETp, ABUTraATENb
BHYTPEHHETr0 CrOPaHUs, 3JIEKTPOCKOII, Pe0CTaT); COCTABJISATD CXe-
MbI 3JIEKTPUUYECKHUX Liellel C MocjeJoBaTe/IbHbBIM U MapaJsijesb-
HBIM COeJIJMHEHUEeM 3JIeMeHTOB, pa3jnyas yCJOBHble 0003HaUYeHUS
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIEeH;

—NOpPUBOJUTH NMPUMEPHI/HAX0AUTh UHPOPMAIUIO O MPUMeEpaX MpakK-
THUYECKOTO UCNOJIb30BaHUsS QU3UUYECKUX 3HAHUN B MOBCEJHEBHOU
JKU3HU AJis1 o6ecniedeHUs1 6€30MaCHOCTH MPU o6pallleHUuU ¢ npubo-
paMH U TEXHUYECKHUMHU YCTPOUCTBAMH, COXpPAaHEHUs 340POBbSAU
COOJIIOJIEHHS] HOPM 3KOJIOTHUYECKOro INOBeJeHUs B OKpY:Kalollien
cpene;

—OCYLEeCTBJAATh NOUCK WHPoOpMauU GU3NYECKOTO COJEpPXKAHUA B
ceTu WHTepHeT, Ha OCHOBe MMEKWLIUXCS 3HAHUH U NYTEM CpaB-
HEeHHUsl [ONOJIHUTEJNbHbIX UCTOYHHUKOB BbIJeJATb HHOpMaALUIO,
KOTOpasl SIBJSETCS NPOTHBOPEYUBOU WU MOXKET ObITh HEJOCTO-
BEpHOW;

—MHCNO0JIb30BaTh NMPU BBINOJHEHUU yUeOHBIX 3aJJaHUN HAYy4YHO-IO-
NYJISIPHYIO JIUTepaTypy GU3HUUeCcKOT0 CoZiepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb NpPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYTyIO;

—Co03/IlaBaTh COOCTBEHHbIE MMCbMEHHbIE U KPAaTKHE YCTHBIE COOO0IIe-
HHs, 060011asd MHGOPMALMIO W3 HECKOJIbKUX UCTOYHUKOB (PHU3U-
YeCKOr'o cojiep>kaHus, B TOM 4YHCJe NyOGJUYHO NPeACTaBJATb pe-
3yJIbTAThI IPOEKTHOU UJIU HUCCAEN0BATENbCKOU JlesTebHOCTH; IPU
3TOM IPaMOTHO UCI0JIb30BaTh U3y4eHHBIN MOHATUHHBIN all- HapaT
Kypca $U3UKH, CONPOBOXKJATh BBICTYIIJIeHUE NTpe3eHTa-1uel;

—IIpU BBINNOJIHEHUHU YyYeOHBIX IPOEKTOB U UCCAeJO0BaHUN dU3uye-
CKUX MPOIECCOB paclpeesiiTh 06513aHHOCTH B TPYyIIle B COOTBET-
CTBUH C MOCTaBJEHHbIMU 33Ja4yaMH, CJAeJUThb 3a BbINIOJHEHHEM
IJ1aHa AeWCTBUN U KOPPEKTUPOBATH €ro, a/leKBaTHO OLleHUBaTh
COGCTBEHHBIN BKJIAJ B JIeATEJbHOCTh IPYIIbI; BBICTPAUBaTh KOM-
MYHUKaTUBHOE B3aUMOJENCTBUE, MPOSIBJIsIsi TOTOBHOCTb pa3pe-
IaTh KOHQJIUKTHI.



9 knacc

[IpegMeTHBIE pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXKaThb
cHOpMHUPOBAHHOCTD ¥ 00y4YaIOUIUXCA YMEHUM:

—MHCN0JIb30BaTh IOHSATUSA: CUCTEMA OTCYETA, MaTepUaibHasA TOUKA,
TpPaeKTOpUsl, OTHOCUTEJIbHOCTh MEXaHUYECKOTO JBWXXEHUS, Jle-
dopmanusa (ynpyrasi, njaactudyeckasi), TpeHHUe, LeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHUe, HEBECOMOCTh U Ieperpy3Ky; LEeHTp Taxe-
CcTU; abCOJIIOTHO TBEpPAOE TEeJIO, EHTP TSHKECTHU TBEPAOTO Tea,
paBHOBecHe; MexaHUYeCKHUe KoJiebaHUs U BOJIHBI, 3BYK, UH)pa3-
BYK Y YJbTPa3BYK; 3JIEKTPOMarHUTHbBIE BOJIHBI, LlIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCThb U JJaJIbHO30PKOCTbD, CIIEK-
TPBI UCITYCKAHUS U NIOTJIoIeHus; albda-, 6eTa- U raMMa-u3Jayde-
HUSf, U30TONBI, i/lepHasi SHEPTEeTUKA;

—pasauyaTh sBJeHUs (paBHOMEepHOe U HepaBHOMEPHOEe MpPSIMOJIHU-
HelHOe JBUXXeHHe, pABHOYCKOPEHHOEe NPSAMOJUHENHOe NBUXe-
HUe, CBOOOJHOE NaJIeHHe TeJsl, pABHOMEPHOE JBH)XEHHE 10 OKPYXK-
HOCTH, B3aUMOJeNCTBHE TeJl, peaKTHUBHOE JBIXKeHUe, Koseba-
TeJIbHOE JIBUXKEHU e (3aTyxallue U BhIHYK/JeHHble KoJle6aHUsl),
pe30HaHC, BOJIHOBOE JIBH)KEHHE, OTPAXKeHH e 3BYKA, TPSIMOJIMH M-
HO€e pacrnpoCcTpaHeHHe, OTPAKEHHE U NIpPeJIOMJIeHHE CBeTa, NOoJI-
HOe BHYTpeHHee OTpaKeHUe CBETa, pasJoXKeHue 6esioro cBeTa
B CIIEKTP U CJIOKEHUE CIEeKTPaJbHbIX [JBETOB, JUCIIEPCUA CBETA,
eCTeCTBEHHAasi pPaJlMOaKTUBHOCTb, BO3HWKHOBEHHE JIMHEHYAaTOro
CIIEKTpPA M3JIy4YEHUs ) M0 ONMHCAHHUI0 UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIUX JaHHOe HU3UUeCcKOoe SIB-
JIEHUE;

—pacno3HaBaTb NPOsiIBJIEHUE U3yUYeHHbIX QU3NYECKUX SAABJIEHUHN B
OKpy>karolieM Mupe (B TOM 4yucae GU3HUUECKHE SIBJIEHHUA B IIPU-
poJie: IpUJIMBBI U OTJIMBHI, BUKeHU e 1aHeT COJTHEYHOM cucTe-
Mbl, peaKTUBHOE [BUXXe€HHEe >XUBbIX OPraHU3MOB, BOCHPUSITUE
3BYKOB >KUBOTHBIMUY, 3eMJIETPsICEHUE, CEiCMUYECKUE BOJIHBI, 11y-
HaMM, 3X0, [IBETa TeJ, ONTUYeCKUe SABJIEHHUs B IpUpoAe, GUOoJIO-
ruyeckoe JelicTBUe BUJHMOroO, yJbTpadHOJIEeTOBOTO U PEHT-
FEHOBCKOI'O M3JIy4eHUH; eCTeCTBEHHbIN paJJUOaKTUBHBINA ¢OH,
KOCMUYECKHUE JYIH, PaIUOAKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJIoB; AeUCTBUE PAJUOAKTUBHBIX U3/JyYeHUH HAa OpraHu3M 4e-
JIOBEKa), PU 3TOM NEPEBOJUTH NMPAKTUYECKYIO 33/a4y B y4yeb-
HYIO, BbIIeJIITh CYylLIeCTBEHHble CBOMCTBa/MpU3HAKU HU3UUe-
CKUX SIBJIEHUH;

—OIHUChIBATh U3y4YEeHHbIe CBONCTBA TeJl U GU3NYeCcKHUe ABJIEeHUS, HC-
noJib3ysl ¢usnYecKre BEJUYUHBI (CpeHsisi U MIHOBEHHAas CKO-
pOCThb TeJla IPU HEPAaBHOMEPHOM [IBU>KEHUH, YCKOPEHHe, lepeMe-
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LeHHe, YTh, YIJIOBasd CKOPOCTB, CHUJIa TPEHHUs, CUJIa YIPYTOCTH,
CcHhJIa TSXKeCTH, yCKOpeHHe CBOGOJHOro MnajeHus, BeC TeJja, UM-
NyJbC TeJla, UMIIYJbC CHUJIbl, MeXaHH4YecKasi paboTa U MOLIHOCTb,
NOoTeHIIWaJlbHasA SHeprua TeJsa, NOJAHATOrO HaJ, MOBEPXHOCTHIO
3eMJIM, NIOTeHIMa/IbHas 3HePryusl CKaTOH MPY>KUHbI, KUHeTU4e-
CKasl 9Heprus, IoJHasi MexaHU4yecKasl 3HepPTHs, IepUo/ U YacToTa
KoJIe6aHUH, IJINHA BOJIHBI, TPOMKOCTB 3ByKa M BbICOTA TOHA, CKO-
poCTb CBeTa, NOoKa3aTeJsb IPeJIOMJIEHUS CpeJibl); IPHU ONMHMCAHUU
MPaBUJIBHO TPAKTOBAaTh PU3UYECKUN CMBICJ HCIO0JIb3YEMBIX BeJH-
YUH, 0603HaYeHUs U eJUHHUIbl PU3UYECKUX BEJIMUMH, HAXOAUTh
popMyibl, CBA3BIBaIOLIME JAHHYI0 QU3HNYECKYI0 BEJIUUYHHY C APY-
TMMH BeJIMYMHAMH, CTPOUTB 'PapUKH U3yYeHHbIX 3aBUCUMOCTEN
pu3nYeCcKUX BEJINYUH;

—XapaKTepHu30BaThb CBONCTBA TeJl, PU3UYecKHe sIBJIeHUd U IIpoliec-
Cbl, HCII0JIb3YSl 3aKOH COXPaHeHHs 3Hepruu, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLUI CyNIePIO3ULIMHU CUJI, TIPUHIIUII OTHOCUTEJIb-
HocTHU 'anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEeHUs] UMITYJib-
ca, 3aKOHBI OTPaXKeHUA U NpeJIOMJIEHHS CBETA, 3aKOHbI COXpaHe-
HHUA 3apsAJ0BOT0 M MacCCOBOTO YHCeJ NPHU SJEPHBbIX peaKIUsXx;
IIPYU 3TOM [J1aBaTh CJAOBECHYI0 GOPMYJIMPOBKY 3aKOHA U 3aMUChI-
BaThb ero MaTeMaTU4YeCcKoe BbIpaKeHHUe;

—O00BACHATH PU3UUYECKHE TPOLECChl U CBONCTBA TeJ, B TOM 4YHCJle
Y B KOHTEKCTe CUTyalluil MPaKTHUKO-OPUEeHTHPOBAHHOI'0 XapaKTe-
pa: BbIABJISAITD MPUYUHHO-CJIEACTBEHHBIE CBSA3HU, CTPOUTD 06bSIC-
HeHHe U3 2—3 JIOTUYECKUX 11aroB € OMOpoU Ha 2—3 U3yUYeHHBbIX
cBoMcTBa GHU3UUECKUX ABJIEeHUH, PU3HMUeCKHX 3aKOHOB UJIH 3aKO-
HOMEpPHOCTEeH;

—peliaTh pac4yéTHble 3aJa4yu (onuparwliuecsa Ha CUCTeMy U3 2—
3 ypaBHEHHH), UCNOJIb3ys 3aKOHBI U GOPMYJIbI, CBA3bIBAIOIIHE
$ur3nyeckre BeJIMUYUHBI: HA OCHOBE aHa/U3a YCJ0BHUA 3aJa4H 3a-
MUCBhIBAaTh KpaTKOe YCJO0BUE, BBIABJATH HeAOCTAIOLHEe UJIH U30bI-
TOYHBbIE JaHHbIe, BBIOUPATh 3aKOHBI U POPMYJIbl, HEOOXOAUMbIE
JJIS1 pelleHus], MPOBOAUTL Pacy€Thl U OLlEHUBAThb PEaJMCTUYHOCTh
NOJIyYeHHOI' 0 3HaueHHUsA GU3HUIeCKON BeJUYHHBI;

—Ppacno3HaBaTb NP006eMbl, KOTOpbIe MOKHO PEIIUThb MPU MOMOILLH
$r3nUYecKUX MeTO/J0B; UCII0Jb3ys ONMCAaHHe HCC/IeJOBaHus, BbI-
JeJIITh NIpOoBepsieMoe NMPeANoJIoKeHHe, OLLeHUBATh NMPaBUJIbHOCTD
nopsifika NpoBeJleHHUsl UCCe[j0BaHus, JielaTb BbIBOJbI, MHTepIIpe-
TUPOBATb Pe3yJIbTAaThbl HAOII0€eHUN U ONIBITOB;

—IPOBOAUTH ONBITHI N0 HAbGJIIOAEeHUIO PU3UUECKUX SABJIEHUN HJIH
dusnyeckux cBOUCTB TeJs (U3ydyeHUe BTOPOro 3akoHa HbIOTOH3,
3aKOHA COXpaHeHUs S3HepIrUy; 3aBUCUMOCTD [lepuoa KoJlieGaHuN



NPYyKHMHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU NMPYXUHBIU
HE3aBUCHUMOCTh OT aMIJIUTYAbl MaJbIX KoJe6aHUW; HPIMOJIHU-
HellHOe pacnpoCcTpaHeHHe CBeTa, pasJjiokeHuhe 6eJsioro cBeTa B
CHEeKTp; HM3y4YyeHHe CBOUCTB H300paKeHUs B IJIOCKOM 3epKaje M
CBOMCTB M300pakeHUsI IMpeJMeTa B coOUpawlled JIMH3e; Ha-
GJII0/IeHYe CIJIOIIHBIX W JIMHEHYaThIX CIHEKTPOB HM3Jy4eHHUs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 U30bITOYHOrO Habopa 060-
pPY/ZlOBaHUs; OMHUCHIBATDH X0/ ONbITA U €ro pe3y/JabTaThl, GopMyJiu-
pPOBaTh BbIBO/IbI;

—IMpPOBOAUTb MpPU HEOOXOJUMOCTH CEPUI0 MNPAMbIX H3MEpPEHUH,
omnpeiesssa cpefHee 3HAaUYeHHEe U3MepsieMOUd BeJU4YUHbI (QOKycHOe
paccTtosiHue cobupatolleil JMH3bI); 000CHOBBIBAaTh BhIGOp crocoba
M3MepeHUs /U3MePUTETBHOTO TPUHOPa;

—IpPOBOJAUTh HCCIAEIOBAHUE 3aBUCUMOCTEN QU3NYECKUX BEJHYHH C
HCIOJIb30BAaHUEM MNPSMbIX H3MepeHUH (3aBUCUMOCTb NYTH OT
BpeMeHHU NpPH PaBHOYCKOPEHHOM JBIKEHUU 6e3 HavyaJbHOH CKO-
pocTy; nepuoja Kosie6aHUHA MaTeMaTHUYeCKOro MasTHUKA OT JIJIH-
Hbl HUTH; 3aBUCUMOCTH yIJla OTPaXKEHHUsI CBETa OT yrJa MaJieHus
¥ yrja IpeJIOMJIEHHS OT yIJla NMajieHus): MJIaHUPOBATh HMCCJEN0-
BaHUE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, QUKCHUPOBATH pe-
3yJIbTAThI IOJYYeHHOH 3aBUCUMOCTH GU3UYECKUX BEJIMYHH B BU- Jie
TabaUL U rpaduKOB, AesaTh BbIBOJABI MO pe3yJibTaTaM HCCJE[0-
BaHUS;

—IIPOBOAUTH KOCBEHHbIE U3MepeHUsl PU3NYECKUX BEeJIUYHH (Cpe/-
HsIsl CKOPOCTb M YCKOpPEHHEe TeJsla IPHU PAaBHOYCKOPEHHOM J[BU-
’)KeHUH, YyCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
KO3 PUIIMEHT TpPEHUsI CKOJIbXKEHHs, MeXaHU4YecKas paboTa M
MOIIHOCTb, YaCTOTa U NepuoJ, KoJie6aHUNW MaTeMaTU4eCKOroHU
MPY>XUHHOIO0 MAasATHHUKOB, ONTHYecKasl chja COGUparlel JIUH-
3bl, PaJIMOAKTUBHBIA POH): IJIAaHUPOBATh U3MEPEHUS; COOUPATh
3KCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHSATH U3MeEpPEeHUs, cJie-
Aysl IpeJIOXKEeHHOW HHCTPYKIUU; BBIYUC/ATh 3HAYEHUE BEJIUYHU-
Hbl U aHaJIM3UPOBATh IMOJIyYeHHbIe pe3yJbTaTbl C Y4YETOM
3aJJaHHOU MOTPENIHOCTH U3MepPEeHUH;

—Cco6/1I0aTh NpaBuJja TEXHUKU 06e30MacHOCTU MpHU paboTe c Jyabo-
paTOpHBIM 060pPY/IOBaHUEM;

—pasJin4aTb OCHOBHbIE MPHU3HAKH U3YUYEeHHBbIX QU3UUYECKUX MO/ie-
Jlefi: MaTepuabHasA TOUYKA, aBCOJIIOTHO TBEPAOE TEJIO, TOYEYHbIH
HCTOYHUK CBETAQ, JIy4, TOHKas JIMH33, [IJIaHeTapHasi MoJeJib aTo-
Ma, HyKJIOHHAas MO/ieJ1b aTOMHOTO S17pa;

—XapaKTEepHU30BaThb NPUHIMIIBI JeHCTBUS U3yYEHHbIX IPUGOPOBU
TeXHUYECKHUX YCTPOUCTB C ONMOPOH HA UX OMUCAHUA (B TOM YUC-
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Jie: CHUAOMETP, AAaTYUKU MOJIOXKEeHUS, PACCTOSHUA U YCKOPEHUs,
pakeTa, 3XO0JIOT, O4YKH, Nepuckomn, ¢oToammapar, ONTHYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, JO3UMETpP, Kamepa BuibcoHa), uc-
M0JIb3y$ 3HAaHUA O CBOMCTBaxX GU3UYECKUX 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;

—NOpPUBOAUTH NPUMepPbI/HAX0AUTh MHPOpPMALUI0 O MpUMepax Mpak-
THUYECKOTO UCNOJb30BaHUsA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
KU3HU AJis1 o6ecriedeHUsI 6€30MacCHOCTHU IPHU 06palleHur C Npubo-
paMH U TEXHUYECKHUMHU YCTPOUCTBAMH, COXpaHEHUs 340POBbSAU
COOJIIOJIeHHUs] HOPM 3KOJIOTHUYECKOro INOBeJeHUs B OKpYy:Kalollel
cpene;

—OCYLIeCTBJAATb MOUCK UHPOpMaALUU 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;

—MHWCNO0JIb30BaTh NPHY BBINOJHEHUU yUebOHbIX 3aJaHUN Hay4YHO-NO-
NYJISIPHYIO JIUTepaTypy GU3HUUeCcKOT0 CoZiepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HWHTepHeT; BJaJleTb NpPUEMaMHU
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 (U3UYECKOTrO
coJleprKaHusl, MyOJUYHO MPeJCTABJISATD Pe3yIbTaThl IPOEKTHOHN HUJIU
HCCAeN0BaTe/NbCKON JleATEeJIbHOCTH; NPU 3TOM TPaMOTHO MHC-
MOJIb30BaTh U3y4YEeHHbIA MOHATUWHBINA amnmnapaT U3y4aeMoro pas-
nena (PU3UKU U CONPOBOXKAATH BBICTYIJIEHHE IIpe3eHTalueld C
y4€TOM 0COGEHHOCTEN ayJUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE NJIAHUPOBAHMUE

7 knacc (68 u)

TemaTH4ecKHu
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalUXCH
(Ha ypoBHe y4eGHBIX JeicTBUif)!

Pazges 1. Pu3uka U eé poJb B NO3HAHUM OKpYy»Kkamwiero mupa (6 4)

dusuka —
HayKa o npupoje
(24)

dusnka — HayKa o MpUupoJe.
ABseHus npupoasl. Pusnye-
CKHe ABJIEHHUA: MEXaHHUYe-
CKUe, TENJIOBBIE, 3JIEKTPpHUYe-
CKHe, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE

BroisiBJIeHUE PA3/IUIUN MeXy PU3UYECKUMMHU U XUMUYECKUMHU
npeBpameHusaMu (MC — xumus).

Pacno3sHaBaHue U kjaccudukanus GusniecKUx siBJIeHUH:
MeXaHUYeCKUX, TENJIOBbIX, 3JIEKTPUYECKHUX, MarHUTHBIX

Y CBETOBBIX.

HaGJrofieHyre v onvcaHue U3NYeCKHX sIBJIEHUN

dusnyeckue
BeJIMYUHBI (2 4)

dusuveckre BeJTUIHNHBI.
H3mepeHue dpr3nyecKux
BeJIMYUH. Pusndyeckue
npubopel. [lorpemHocTb
usMepeHui. MexayHapoaHas
cucTeMa eJUHHUI]

OmnpejiesieHue LiEHBI JeJeHUS IIKaJbl U3MEPUTEJBHOr0 IpUGOopa.
H3MepeHUe JIMHENHBIX pa3MepoB TeJl U MPOMEXYTKOB BpeMeHU
C y46TOM NOT'pelIHOCTeN.

H3MepeHHe 06'bEMaA XKUJKOCTH U TBEPAOro TeJa.

H3MepeHHne TeMinepaTypbl IpU MOMOUIX XXUAKOCTHOTO TEPMO-
MeTpa U JaTYUKa TeMIlepaTyphbl.

BrinosiHeHHEe TBOPYECKHUX 33JIaHUU IO MOUCKY CIIOCO6G0B U3Mepe-
HUSI HEKOTOPBIX PU3UUECKUX XapaKTePUCTHK, HallpuMep
pasMepoB MaJibIX 06'bEKTOB (B0OJIOC, IPOBOJIOKA), YAaJIEHHBIX

! [Ipu pa3pa6oTke paboyeld MporpamMMbl B TEMAaTHYECKOM IJIAHUPOBAHUHU JOJKHBI ObITh YYTEHbl BO3MOXXHOCTH HCIIOJIb-
30BaHUs 3JIEKTPOHHBIX (LM POBBIX) 06pa30BaTEbHBIX PECYPCOB, ABJSIOUIMXCA YYeGHO-METOAUYECKUMHY MaTeprana- My
(MysbTUMeJHITHbIE TPOTrPaMMbl, 3JIEKTPOHHble YYEGHUKH W 33JaYHUKH, 3JIEKTPOHHble OUOGJIHOTEKH, BUPTYyaJbHblE
JIabopaTOpHUH, UTPOBblE MPOrpaMMbl, KOJJIEKIHH LUGPOBBIX 00pa30BaTe/bHbIX PECYPCOB), pealUu3yIIUX AUJAKTH-
yeckue Bo3MoxxHOCTH UKT, cofiepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 06 06pa3oBaHUHU.
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06'bEKTOB, 60JIBIIMX PACCTOAHHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKAeHHe NpeJaraeMbIx CIOCOGOB

EcrecTBeHHO-
Hay4YHbIH MeTO/,
no3HaHus (2 4)

Kak ¢usuka u apyrue
€eCTeCTBEHHbIE HAayKH U3y4a-
10T npupoay. EctecTBeH-
HO-Hay4YHbIA MeTO/ I03Ha-
HUs: HAbJII0leHHUe, TIOCTaHOB-
Ka Hay4HOro BOIpoca,
BbIJIBH)KEHUE TUIIOTES,
3KCIEepUMEHT 10 IpOBepKe
TUINoTe3, 06'bICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
$ur3MyecKUx IBJEHUH C TOMO-
1IbI0 MoeJied

BrlgBMKEHUE TUIIOTE3, 00'bSICHAOIUX IPOCTHIE sIBJIEHUS,
HalnpuMep:

—_— no‘{emy OCTaHaBJIMBaAeETCA ,quKyLueec;[ 10 FOpHBOHTaﬂbHOFI
HOBerHOCTI/I TeJI1O,

— [Oo4YeMy B XKapKyo MOTroAy B CBETJIOU OJlexK/ie MPOoXJaJHeH,
4yeM B TEMHOH.

[IpessioxkeHre CIOCOGOB MPOBEPKU TUIIOTES.

[IpoBegeHue UccIeN0BAaHUSA 0 POBEPKe KAKOU-JIMGO TUIIOTe-
3bl, HAIpUMeP: JaJbHOCTD I10JIETA LIaPHKA, IYLEHHOr0 TOpy-
30HTaAJILHO, TeM 60JIbIllEe, YeM GOJIbLIE BBICOTA My CKa.
[TocTpoeHne mpocTedmnx mMojesed GU3UYECKUX sIBJEHUH

(B B PUCYHKOB WJIM CX€M), HAIpUMep MaJieHue npegMeTa;
NpSAMOJIMHENHOE pacnpoCcTpaHeHHe CBeTa

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

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX pa3-
Mepbl. ONBITH], JOKa3bIBAO-
miMe JUCKpeTHOe CTpOeHHue
BelllecTBa

Ha6uroieHre M MHTEpIpeTaLts OINbITOB, CBUAETEIbCTBYIOIINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BelllecTBa: ONBITHI C pac-
TBOpPEHHEM PA3JIMYHbIX BEIIECTB B BO/JIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C UCIIOJIb30BaHHUEM $OTO-
rpaduii, moJyuyeHHbIX Ha AaTOMHOM CHUJIOBOM MHKpockone (ACM).
OnpejesieHre pa3MepOB MaJIbIX TeJl

JABMKeHHe

M B3aMMOei-
CTBHUE YaCTHIj,
BellecTna (2 4)

JlBM>KeHHe 4acTHI] BelecTBa.
CBs13b CKOPOCTH ABUKEHHUS
4acTHI] C TeMIePaTypoH.
BpoyHOBCKOe ABMXXEHUE.
Judodysus. Bsaumogeiicteue
YaCcTHUL, BELECTBA: IPUTSIKE-
HHe U OTTaJIKUBaHUe

Ha6uroieHre ¥ 06'bsiCHEHHE OPOYHOBCKOI'O JBMXKEHUS U sIBJIe-
HUs Audbdysuu.

[IpoBesieHHEe ¥ 0G'bSICHEHHE OIBITOB 10 HAGJIIOJEHHUIO TEIJIOBOTO
pacimpeHus ra3os.

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

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

ArperatHbie
COCTOSAHUSA
BelecTna (2 4)

ArperaTHble COCTOSIHUS
BellleCTBa: CTPOEHHE ra3os,
KUJKOCTEN U TBEPABIX
(kpucTa/IIMYECKUX) TeJl.
B3auMOCBSI3b MeX/y CBOH-
CTBaMH BELLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHvueM. OcoGEHHOCTH arperar-
HbIX COCTOSIHUH BOJbI

OnucaHue (C UCMOJIb30BaHUEM MPOCTHIX MOJiesiel) OCHOBHBIX
pas/JIMYMi B CTPOEHHH ra30B, XXUJKOCTEH U TBEPIBIX TeJl.
O6'bsicHeHHE MaJIOH CXKUMAEMOCTH XKUJIKOCTEU U TBEPBIX TeJI,
GOJIbIION CXKUMAEMOCTH ra3oB.

O6bsicHEHHEe COXpaHeHHUsI GOPMbI TBEPABIX TeJ U TEKYUeCTU
XKUJKOCTH.

[IpoBeseHUE ONBITOB, JOKA3bIBAKIIHUX, YTO B TBEPJOM COCTOS-
HUHU BOJbl YaCTHIbl HAXOAATCS B CPeHEM JaJiblile APYT OT Apyra
(MI0THOCTH MEHBIIIE), YEM B XKHUJKOM.

YcTaHOBJIEHME B3aUMOCBSI3U MEXJY 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 CKOPOCTb NpU He-
PaBHOMEPHOM JABHUXEHHHU.
PacuéTt nyTu 1 BpeMeHH
JBYKEHUSs

HUccrnenoBaHre paBHOMEPHOTO JBIDKEHUS U OINpeJieJIeHHe ero
MPU3HAKOB.

Ha6uroieHe HEpaBHOMEPHOTO JIBMXKEHHUS U OINpesieSIeHUe ero
OTJIMYHUH OT pABHOMEPHOT O JIBHXKEHMUSI.

PelieHue 3a/jay Ha oNpesie/ieHHE MYTH, CKOPOCTH U BpeMeHHU
PaBHOMEPHOTI 0 JIBUKEHHUSI.

AHann3s rpadpKOB 3aBUCUMOCTH NNYTH U CKOPOCTH OT BPEMEHU

HNHuepuus,
Macca, IJ1oT-
HOCTb (4 4)

fABneHue nHepuMU. 3aKOH
WHepuuHU. Bsaumogelicteue
TeJl KaK IPUYUHA U3MEeHEeHUd
CKOPOCTH JABHXKEHHUA TeJl.

OGbsiICHEHHUE Y NPOTHO3UPOBAHUE SIBJIEHUH, 06y C/IOBJIEHHBIX
WHepLUEeH, HaIpUMep: YTO MPOHUCXOAUT MIPHU TOPMOXKEHUU UJIH
pe3KOM MaHeBpe aBTOMOOWJISI, TOYEMY HEBO3MOXXHO MTHOBEHHO
NIPeKpPaTUThb JABHKEHHE Ha BeJIOCUIle/ie /I CAMOKATe U T. [,
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Macca kak Mepa UHEPTHOCTU
Tesa. [IJ10THOCTD BelllecTBa.
CBsI3b MJIOTHOCTHU C KOJIUYeE-
CTBOM MOJIEKYJI B €IUHUIIE
06 bEMa BelljecTBa

[IpoBeseHrEe U aHAJIKU3 OMBITOB, JEMOHCTPUPYIOIUX U3MEHEHHE
CKOPOCTH JIBUKEHHS TeJia B pe3yJibTaTe AeUCTBUSI Ha HETO
APYTHUX TeJl.

PelieHue 3a/ja4 Ha ONpezieJIeHHE MacChl TeJia, ero 06'bémMa 1
IJIOTHOCTH.

[IpoBeieHUE U aHAJIU3 OMBITOB, AEMOHCTPUPYIOIIUX 3aBUCH-
MOCTb U3MEHEHHS] CKOPOCTH TeJia OT ero MaccChl Py B3auMO/Iei-
CTBUH TeJl. U3MepeHUe Macchl TeJsia pa3IMdHbIMHU CIIOCOGAMH.
Onpe/iesieHre MJIOTHOCTH TeJia B pe3yJibTaTe U3MEPEHHUS ero Mac-
Chbl 1 06bEMa

Cuia. Buabl cu
(14 4)

CuJia Kak xapaKTepuCTHKa
B3auMoencTBus Tes. Cuia
YIpYyrocTH U 3akKoH ['yka.
H3MepeHUe CUJIbI C TOMOIbIO
AUHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TAXKECTH.
CuJjia TAXKeCTH Ha Jpyrux
nyjaHeTax. Bec Tesia. HeBeco-
MocCTb. C/10’KeHHe CUJI,
HalpaBJIEHHBIX [10 OJHOH
npssMoi. PaBHoaeNcTByOLAsA
cus. Cuna TpeHus. TpeHue

CKOJIbKEeHHA U TPeHHEe ITOKOA.

TpeHue B IpUpoJie U TEXHUKE

H3yyeHue B3aMMO/JIeHCTBUs KaK NPUYMHbI U3MEHEHUS CKOPOCTH
TeJla UM ero JedpopmMaruu.

OnuvcaHue peasbHbIX CUTYallui B3aUMOJEHCTBUSA TeJl C IOMOLILbI0
Mo/ieJiel, B KOTOPBIX BBOAUTCS NOHSATHE U U300 pakeHHUe CUJIBL.
H3yyeHue cuibl ynpyrocty. UcciejoBaHre 3aBUCHMOCTH CHJIBI
YIPYTOCTH OT YAJMHEHUS] PE3UHOBOIO IIHYPa WU NMPY>XUHbI

(c moctpoeHueM rpaduka).

AHaJ/IM3 NPaKTUYECKUX CUTYalMi, B KOTOPbIX MPOSIBJISAETCS
JelcTBUE CUJIBI YIIPYTOCTH (YyIPYyrocTh Msiya, KPOCCOBOK, BETOK
aepeBa U ap.).

AHanus cuTyalnui, CBSI3aHHBIX C IBJIEHUEM TATOTEHHUS.
O6GBbsICHEHME OPOUTANIBHOTO ABM>KEHUSI IJIAaHET C UCIOJIb30BaHU-
eM sIBJIEHUs TATOTEHUS U 3aKoHa uHepuuu (MC — acTpoHOMuS).
H3MepeHUe Beca TeJa € MOMOIbIO AUHAaMoMeTpa. O60CHOBaHUE
3TOTO cr1oco6a U3MepeHUs.

AHasu3 1 MoJieJITMpOBaHUe sIBJIeHUsI HEBECOMOCTH.
JKCnepuMeHTAaJIbHOE N0JIyYeHHEe IPaBHUJIa CJA0KEHHUS CUJI,
HanpaBJIeHHbIX B/I0JIb OJHOU NpsiMOH. OnpejesieHue BeJIMYUHBI
paBHOZENCTBYIOLLEN CUIL.

M3y4yeHHe CHUIBI TPEHUS CKOJIBXKEHHUS U CUJIbI TPEHUS MMOKOA.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

HccneoBaHMe 3aBUCHMOCTH CUJIbI TPEHHUSI OT Beca TeJia

Y CBOMCTB TPYILUXCsI TOBEPXHOCTEH.

AHasM3 NpaKTUYeCKHUX CUTyal Ui, B KOTOPBIX IPOSBJIAETCS
JlefiCTBUE CUJIbI TPEHHUS, UCIIOJIb3YIOTCS CIOCOGBI €€ yMeHbllle-
HUS WM YBeJIMYeHUs (KaTaHUe Ha JIbDKaX, KOHbKax, TOPMOXKe-
HUe aBTOMOGUJISI, UCIIOJIb30BaHHe NMOAMNIHUKOB, [IJIaBaHUE
BO/IHBIX >KUBOTHBIX U Ap.) (MC — 6uosorus).

PemeHue 3ajja4 ¢ Ucrosb3oBaHueM GOPMYJT JJIs1 pacyéTa CHJIbI
TSKECTH, CUJIbI YIIPYTOCTH, CUJIbl TPEHUS

Pazpen 4. laBieHue TBEPABIX TeJl, )KMAKOCTel U ra3oB (21 4)

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

JaBsienne. Cnoco6bl yMeHb-
LIEHUS U YBeJUYeHHUs
naBJieHud. /laBpseHue rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
OoT 06'béMa U TeMIlepaTyphl.
[lepenaya naBieHus TBEPbI-
MH TeJIaMHU, dKUJKOCTSIMHU U
razamu. 3akoH [lackaJs.
[THeBMaTHU4YeCKHE MalllUHbI

AHa/u3 ¥ 06'bsICHEHH e ONBITOB M IPAaKTUYEeCKHUX CUTyal U},

B KOTOPBIX IPOSAIBJISIETCS CUJIa JaBJIeHUS.

O6ocHOBaHME CIOCOGOB yMEHbIIIEHUS U YBeJUYeHHUs JaBJIeHHUs.
W3y4yeHune 3aBUCHMOCTH JlaBJIeHHsI ra3a OT 06'béMa U TeMIlepaTyphl.
H3ydyeHune ocobeHHOCTeN Nepefayu JaBJeHUsA TBEPAbIMHU TeJaMH,
KUAKOCTSAMHU U razaMu. 060CHOBaHHe pe3yJbTaTOB ONbITOB
0COOGEHHOCTSIMU CTPOEHUS BelLeCTBA B TBEPJOM, KUJAKOM

Y1 ra3oo6pasHOM COCTOSTHUSX.

JKCIlepUMeHTaJIbHOE JI0Ka3aTeJbCTBO 3aKoHa [lackas.
Pemenue 3a/1a4 Ha pacyéT jaBJeHUuA TBEPAOTO Tesa

JlaBiieHue
XuakKocrtu (5 4)

3aBHCUMOCTD JaBJIeHUs
KHU/KOCTH OT IJIyOUHBI
norpy>xeHus. 'mapocra-
TUYeCKHUH MapaJoKc.

I/ICCJ'Ie,C[OBaHI/Ie 3aBUCHUMOCTHU AaBJIEHHUA XUAKOCTH OT I'J'Iy6I/IHbI
IIOTrPYXEeHUA U IIJIOTHOCTH KUIAKOCTH.

Ha6moael—me U 06'bsICHEHHE rUAPOCTATUYECKOr'o nmapajgoKkca
Ha oCHOBe 3akoHa [lackaus.
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Coobarnuecs cocyabl.
I'uapaBanMyeckre MeXaHU3MbI

H3y4yeHHre COOBILAOLUUXCSA COCY/LOB.

Pewrenuve 3a71a4y Ha pacyéT AaBJIeHUs XXUJKOCTH.

O6bsicHeHMe NPUHLMIA JeHCTBUS TMAPABINYECKOro mpecca.
AHanu3 1 06bsICHEHHE TPAKTUYECKUX CUTYALHH, JeMOHCTPUPY-
IOIIMX NPOSIBJIEHHE [JaBJIeHUs XKUAKOCTH U 3aKoHa [lackass,
HaIllpyMMep MpOLLeCCOB B OPraHU3Me NPH IJIy60KOBOJAHOM HbIPS-
Huu (MC — 6uoJsiorus)

AtmocdepHoe
AasJieHue (6 4)

ATMocdepa 3eMJM U aTMOC-
depHoe naBsienue. [IpUIUHBI
CyIleCTBOBAHMS BO3AYIIHOMU
060y104kH 3eMJd. ONBIT
Toppuuesniu. UsmepeHnune
aTMochepHOTro JaBJIeHUs.
3aBUCUMOCTb aTMOChEPHOT 0
JlaBJIEHUS OT BBICOTHI

HaJ, ypoBHeM Mops. [Ipu6opsl
JJIs1 U3MepeHUs1 aTMOCPepHo-
ro JlaBJIeHUs

JKcrnepruMeHTaJIbHOE 0OHapy»KeHHe aTMOCepPHOTo AaBIeHHUs .
AHanY3 1 06'bsICHEHHE ONBITOB U MPAKTUYECKUX CUTYaLluH,
CBSI3aHHBIX C fleicTBUeM aTMOCPepHOro JaBaeHHUS.
O6BbsICHEHUE CylLeCTBOBAaHUSA aTMocdephl Ha 3eMJie U HEKOTO-
PBIX IJIAHETaX UJIU €€ OTCYTCTBHSA Ha JIpyTUX JIaHeTax U JlyHe
(MC — reorpadwus, acTpOHOMHUS).

O6BbsICHEHHEe U3MeHEeHHUs IJIOTHOCTHU aTMocdephl C BbICOTOM

1 3aBUCHUMOCTH aTMOCOEPHOTo JaBJIeHHUs OT BBICOTHI.
PewreHne 3asa4 Ha pacyéT aTMochepHOro JaBJIEHUs.
H3ydyeHue ycTpoiicTBa 6apoMeTpa-aHepousa

JelicTBue
»)KMAKOCTH M rasa
Ha NIOrpy>k€éHHOe
B HUX TeJ1o (7 4)

JlelicTBME XXUAKOCTH U rasa
Ha NOrpy>k€HHOEe B HUX TeJIO.
BoeITasikuBaruasa (apxuMeno-
Ba) cuJja. 3aK0oH ApxuMena.
[lnaBanue Tes. Bosayxonaa-
BaHUe

JKcnepuMeHTa/JbHOe OGHApyXeHHe JIeHCTBUS KU KOCTH U rasa
Ha NOTPYKEHHOE B HUX TeJIO.

OnpefeseHUe BbITAaJIKUBAIOUEN CHUJIbI, IEMCTBYIOLLEN Ha TeJlOo,
l'IOpr)KéHHOG B X)KMJKOCTbB.

[TpoBesieHME U 0GCYXKAEHHUE ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHUMOCTb BbITAJKHUBAKIIel CUJIbl, AeACTBYIOLeH Ha Tesl0o
B XHUJKOCTH, OT OG'béMa HOI‘py)KéHHOﬁ B XKHUKOCTb 4YaCTH TeJia
H OT IIJIOTHOCTH KHUJKOCTH.

HccnemoBaHue 3aBUCUMOCTH Beca TeJia B BoJie OT 06'béMa
MOTPYKEHHOU B XKUAKOCTb YaCTH TeJia.

PeleHue 3a/1a4y Ha IpUMeHeHHe 3aKOHa ApXuMe/Jja U YCJI0BUs
MJiaBaHUs TeJl.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPyHMpPOBAaHHUE JIOJKHU
U onpe/ie/ieHue eé Irpy30no bEMHOCTH

Pasaen 5. PaGor:

a 1 MOIHOCTB. JHeprus (12 4)

PaGoTa u momi-

MexaHu4veckasi paboTa.

JKCIepUMeEHTA/NIbHOE OIpeie/ieHne MeXaHUYeCKOU pabOoThl CHJIbI

HOCTb (3 4) MowmHoCTb TAXKECTH NPHU NMaJleHUH TeJla U CUJIbl TPEHUA IPU pAaBHOMEPHOM
NepeMelleHNUH TeJla 10 TOPU30HTAJTbHOM NOBEPXHOCTH.
PacyéT MomHOCTH, pa3BUBaeMOH NpU Mo bEMeE M0 JECTHHULLE.
PemeHue 3a/1ay Ha pacyéT MeXaHUYECKOW paboOThl U MOLIHOCTH
IpocTteie [IpocThle MexaHU3MBbI: pblyar, | OnpesaesieHre BbIMIPHILIA B CHJIe MPOCThIX MEXaHU3MOB Ha

MeXxaHHU3MBbI (5 4)

6JI0K, HAKJIOHHasl MJI0CKOCTb.
[IpaBuJiO paBHOBECHUS
ppryara. [Ippymenenue
NnpaBUJIa paBHOBeCHUs pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHukU. KII/J| npocTbix
MeXaHU3MOB. [IpocTele
MeXaHU3Mbl B ObITY U TeXHHU-
Ke. Pblyaru B TeJsie yejioBeKa

NpUMepe pblyara, NoJBH>KHOI'0 ¥ HENIOIBUKHOTO GJIOKOB,
HaKJIOHHOU NJIOCKOCTH.

HcciefoBaHMe yc10BUsI paBHOBECHS pblyara.

O6Hapy>eHHe CBOMCTB NPOCTbIX MEXaHU3MOB B Pa3JIMYHbIX
WHCTPYMEHTaX U MPHUCIOCOB6IeHUAX, UCIIOTb3yEMbIX B OBITY

U TEXHUKE, a TaK)Ke B )KUBbIX oprannsmax (MC — 6uosiorus).
JKclepMMeHTaJbHOe [J0Ka3aTeJbCTBO paBeHCTBa paboT npu
NpUMeHeHUH NPOCTbIX MEXaHU3MOB.

Onpepesnenue KI1/| HaKJIOHHON NJIOCKOCTH.

PemeHnue 3aza4 Ha NpyMMeHeHNe NIpaBUJa paBHOBeCUS pblyara U
Ha pacuéTt KI1/|

MexaHu4yecKasi
3Hepru4 (4 4)

KnHeTHnyeckasi 1 IOTEHIU-
asnpHas a”Heprus. [IpeBpalie-
HHe OJIHOTO BH/Jla MexXaHHYe-

3KCHepI/IMeHTaJ'IbHOE onpegesieHHe U3MEeHEeHUA KUHETUYeCKOU
u HOTeHL[HaJleOﬁ SHEepruu TeJia Ip"u ero CKaTblBaHUMU 10
HaKJIOHHOM MJIOCKOCTH.
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CKOM 3HEpPruu B JpyTrou.
3aKOH COXpaHeHUs U U3MeHe-
HUf DHepruU B MexaHHKe

®opmMynMpoBaHUE Ha OCHOBE HCC/IEJ0BAaHHs 3aKOHA COXpaHeHUs
MeXaHU4YeCKOW SHEPTUH.
O6cy»x/ieHre rpaHUL, IPUMEHUMOCTH 3aKOHA COXpaHeHUs

SHEepruu.
Pemenue 3aja4 C UCIIOJIb30BAaHHEM 3aKOHaA COXpaHEHHA 3Hep-

'

Pe3sepBHOe Bpem1 (3 4)

8 knacc (68 )

TemMaTH4YeCcKUH
6JI0K, TEMBI

OcHOBHOe coaeprKaHue

OCHOBHBIE BU/BI JeITeJTbHOCTH YYallUXCsl
(Ha ypoBHe y4eGHBIX AelCTBUIl)

Paspes 6. TenuioBble ABJieHUA (28 4)

CtpoeHue
U CBOiiCcTBA
BemecTsa (7 4)

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

U MoJieKyJ1. ONbITHI, I0J-
TBEPXK/Jalollie OCHOBHbIE
M0JIO>KEHUSI MOJIEKYJISIP-
HO-KHUHETUYEeCKOH TEeOpHUH.
Mopenu TBEPAOro, )KUJKOTO
Y ra3006pa3HOT0 COCTOSTHUM
BellecTBa. Kpucramiuueckue
u aMmopdHble TBEpPAbIE Tesa.

Ha6utoieHre U MHTepHpeTalys ONBbITOB, CBU/ETEJNbCTBYIOLIUX
006 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BelllecTBa: OMBITHI C pac-
TBOpPEHHEM DPa3JIMYHBIX BELIECTB B BOJE.

PeleHue 3a/jay 10 OLEHUBAHUIO KOJIMYECTBA aTOMOB WJIM MOJIe-
KyJ B eJUHHLEe 06'bEMaA BelleCTBa.

AHanv3 TekcTa JpeBHUX aTOMHCTOB (Hanpumep, ¢pparMeHTa
noambl JIykpenus «O npupo/ie Beljeii») c U3J10KeHHEM 060CHO-
BaHUH aTOMHOU runoTessl (CMbIC/I0BOe yTeHHe). OueHKa
y6eUTeJbHOCTH 3THX 060CHOBAaHUH.

O6BbsicHEHHEe GPOYHOBCKOTO JABMXKEHHUS, sABJeHUs AudPy3uu

Y pas/IMYUN MeX/ly HUMH Ha OCHOBE I0JIOXKEHUH MOJIEKYISIP-
HO-KMHETUYECKOH TEOPUH CTPOEHUS BeLleCTBa.




ewwedlodu senoged veHdawud||

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

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

U CKaTUe

O6bsiCHEHUE OCHOBHbBIX Pa3JIMUMi B CTPOEHUU ra30B, XKUJIKO-
cTed U TBEPABIX TeJ C UCMOJIb30BAaHUEM IOJIOXKEHUU MOJIEKYJISAP-
HO-KWUHETUYeCKOH TEOPUH CTPOEHHU BelllecTBa.

[IpoBeJieHHE ONBITOB MO BhIPAIIMBAHUIO KPUCTAJLJIOB MOBApEH-
HOH COJIM WUJIU caxapa.

[IpoBefeHre U O0GbSICHEHHE ONBITOB, JEMOHCTPUPYIOIUX
KanWJISIpHbIE IBJIEHUS U sIBJIeHUe CMauMBaHUSA.

O6bsiCHEHUE POJIM KaNTUJIJISIPHBIX sIBJIEHUH JJ151 HOCTYIIJIEHUS
BO/IbI B opranusM pacteHui (MC — 6uoJsiorusi).

HaGuro/ieHue, npoBeZieHHE U 00'bsICHEHHE ONBITOB IO HAGJIIO-
JIeHUIO TEeIJIOBOTO pacIIMpPEeHUsI Ta3oB, XXUJAKOCTeH U TBEPJbIX
TeJl.

O6bsicCHEHHE COXpaHEHUs 06'bEMa TBEPABIX TeJl, TEKYYeCTH
YKUAKOCTHU (B TOM YHCJIe, Pa3HULBI B TEKYYeCTH JJIs1 Pa3HbIX
XKUJIKOCTeH ), JaBJIeHUs rasa.

[IpoBesieHHE ONBITOB, JE€MOHCTPUPYIOLIUX 3aBUCUMOCTh JjaBJle-
HHs BO3/lyXa OT ero 06'b€éMa U HarpeBaHUS UJIH OXJIAXKAeHUs],
U UX OO'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOIO yYYEHHUSI.
AHaJIn3 MpaKTUYEeCKUX CUTYaluH, CBSI3aHHBIX CO CBOMCTBAaMH
ra3os, )KUJKOCTEH U TBEPABIX TeJl

TensoBbIe
npoueccsl (21 4)

Temnepartypa. CBA3b TeMIle-
paTyphl CO CKOPOCTBIO
TEINJIOBOI'O JABHUXKEHUSA
4acTuL,.

BHyTpeHHsIs1 sHepTuUs.
Cnioco6bl U3MeHeHUs

OGoCcHOBaHHE NMPABUJ U3MEPEHUST TEMIIEPATYPHI.

CpaBHeHHE pa3/IMYHbIX CIOCOGOB M3MEPEHUs U LIKaJ TeMIle-
paTyphl.

Ha6roieHUe U 06'bsICHEHHUE OMNBITOB, JEMOHCTPUPYIOIIUX
W3MeHeHHe BHYTPEHHEH SHEPTHUH TeJa B pe3yJibTaTe TelJolnepe-
Ja4y 1 pabOThI BHEIIHUX CHJL.
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BHYTpEeHHeH 3Hepruu:
TernJionepejaya U coBep-
ueHue paboTel. Buasl
TemnJonepesayu: TEMJIONPOBO-
JHOCTb, KOHBEKIUs, U3Jyde-
HHe.

KosnyecTBO TenuoThl.
YaenbHas TeMJI0EMKOCTb
BelecTBa. Temioo6MeH

Y TeIJIOBOe paBHOBeCHE.
YpaBHeHUE TenJ0BOTo
GaslaHca.

[InaBsieHue U oTBepJeBaHue
KPHUCTA/IINYEeCKUX BeIeCTB.
YnenpHas TemnsoTa IJjaBJe-
Hus. [lapoo6paszoBaHue

U KoHJeHcanusa. UcnapeHue.
Kunenue. YesnbHada TernjoTa
napoo6pasoBaHus. 3aBUCU-
MOCTb TeMIlepaTypbl KUIEHUS
OT aTMOChEPHOTO JIaBJIEHHUA.
BiaxkHocTb BO3ayXa.
JHeprus TOIJIMBA. Y ieJbHas
TerJioTa CroOpaHusl.
[IpuHIMIIBI pa6OThI TEMJIO-
BbIX ABuUratesen. KI1/]
TEIJIOBOTO JIBUTATEIS.
TenoBble ABUraTeJHu U 3alliU-
Ta OKpYy»Kamwlel cpesbl.
3aKOH coOXpaHeHMd U Ipe-
BpallleHHsI SHEPTHUU B MeXa-

Ha6sroieHue 1 06'bsICHEHHE ONIBITOB, 0OCY>K/AEeHHE paKTUyYe-
CKHX CUTyal Ui, IeMOHCTPUPYIOUINX Pa3JINYHbIe BUJbI TEIJIO-
nepe/iayu: TEMJIOMPOBOJHOCTh, KOHBEKIIHIO, U3JIyYeHHeE.
HccienoBaHue sIBJIeHUs] TeNJI00OOMEHa MPU CMEeUIMBaHUHU
XOJIOAHOU Y ropsiueil BoAbl.

HaGutoieHne ycTaHOBJIEHUS TEIJIOBOT'O PABHOBECHUS MEXIY
ropsiuei U xoJ10JHOH BOJOM.

OmnpepnesieHue (M3MepeHHE) KOJMYECTBA TEIJIOTHI, OJYYEHHOT O
BOJIOW MPU TEMJIOOOMEHE C HAarpeThlM MEeTAa/JIMYECKUM I[UJIUH-
IpOM.

OmnpepesieHue (MU3MepeHHe) y1eJIbHON TENJIOEMKOCTH BellleCTBa.
Pemenue 3aia4, CBI3aHHBIX C BBIYHUCJIEHHUEM KOJIMYECTBA TEIJIO-
Thbl U TEMJIOEMKOCTH MPH TENJI00OMEHE.

AHanu3 cUTyaluui NPaKTUYECKOTO UCI0Ib30BaHUA TEMJIOBBIX
CBOWCTB BeILeCTB U MaTepHaJsIoB, HAIPUMEP B LieJsIX 3Heproche-
peXXeHus: TenJIoU30JIa1Usl, SHeproc6eperarolyie KpbIllH,
TepPMOAKKYyMYJISITOPbI U T. .

HaGuro/ieHue iBJIeHUH McIapeHUsl U KOHJIEHCAI[U Y.
HccnenoBaHue npoliecca HCIIapeHUs Pa3/INYHbIX X)KUJIKOCTEM.
O6bsicHEHUe SIBJIEHUH HCIIapeHUsI U KOHJIeHCAlluh Ha OCHOBe
ATOMHO-MOJIEKYJITPHOTO YUYEHUsI.

Ha6nroieHue u 06'bsiICHEHHE TPOIlecca KUIEHUs], B TOM 4YHCJe
3aBUCMMOCTH TeMIepaTypbl KUIIEHUS OT JaBJIEHHUS.
OnpenenieHue (MU3MepeHHe) OTHOCUTEbHOM BJIQXKHOCTH BO3/yXa.
Ha6ustoeHue npoliecca nJjaBJieHUs] KPUCTAJIMYECKOTO Belle-
CTBa, HAIPpUMeED JIbJaA.

CpaBHeHHE MPOIECCOB IJIaBJIEHHUs] KPUCTAJINYECKUX TeJl

Y pa3MsIrdeHusi MpyU HarpeBaHUU aMOpPPHBIX TeJl.
OnpenenieHue (M3MepeHUe) YAEJbHON TEIJIOTHI IJIaBJIE€HUS Jib/a.
O6bsicHEHUe SIBJIEHUH IJIaBJIEHUsI U KPUCTAJJIM3AlMU HAa OCHOBE
ATOMHO-MOJIEKYJITPHOT'O YYEHHSI.




9

ITpodosicerue maba.

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

TemaTndecknii

OcCHOBHOe co/IepKaHue
0JI0K, TeMa

HUYeCKHUX U TelJIOBbIX Pemrenue 3a1ay, CBI3aHHbIX C BBIYUCJIEHHEM KOJWYeCcTBa TelJIo-
npoueccax ThbI B IIpolieccax TemnJionepeaaydyy NpHu MJaBJeHUH U KPUCTaLIU-
3allMY, UCMTapeHUH U KOHJIeHCaL U H.

AHa/u3 cUTyalui NIpaKTU4YeCKOro NpUMeHeHHUsl ABJIeHUH
IJIaBJIEHUSA U KPUCTAJIJIN3aLlM1, HallpuMep, NoJly4YeHHe CBepX-
4YUCTBIX MaTepHasoB, cojieBasd rpeJsika 1 Ap.

AHanus paboThl U 00'bSICHEHHE NPUHLIUNA eHCTBUSA TEMJIOBOIO
ABUTaTeJIsl.

BeluncieHHe KOJIM4eCcTBa TeIJIOThI, BbIJEJIAIILErocs MNpu cro-
paHuU pa3JIMYHbIX BUAOB TOIIMBA, U KII/J| nBuraress.
O6cyx/jeHre 3K0JI0rMYeCKUX MoCJeACTBUI UCIOJIb30BaHUA
JBUTaTesiell BHYTPEHHEro CropaHMus, TEIJIOBbIX U THAPO3JIEK-
TpocTtaHuuil (MC — aKoJIOoTHs1, XUMUS)

Pasges 7. diieKTpu4eckve M MarHUTHBIE sABJIeHUA (37 4)

ewwedlodu senoged veHdawud||

dyieKTpUYecKue Jdnexktpusanusa TeJs. /la pona | HabsroseHre U NpoBeJieHME ONBITOB 0 3JIEKTPU3ALUHU TeJ

3apajbl. 3aps- 3JIEKTPUYECKUX 3apAJ0B. [IPH CONPUKOCHOBEHUHU U UHAYKIIMEH.

JKeHHbIe TeJsia B3auMopericTBUe 3apsiKeH- Hab6sioieHre 1 06bsicHeHHE B3aUMOJENCTBUSI OJJHOUMEHHO

U UX B3auMMoJel- | HbIX TeJs. 3akoH KyJsoHa. Y pa3HOMMEHHO 3apsP)KEeHHBIX TeJl.

cTBHe (7 4) JJIeKTpUYecKoe IoJIe. O6bsACHEeHHe NPUHLMIA el CTBUSA 3JIeKTPOCKOoMNa.
[IpyHLMI Cynepno3nL U OO bsicHEHUE SIBJIEHUH 3JIEKTPU3aLMH NPHU CONPUKOCHOBEHUH
3JIEKTPUYECKUX NOJIEH. TeJl U UHAYKIHeH ¢ CIo/Ib30BaHHEM 3HAHUM 0 HOCUTeIAX
HocuTenu anekTpruiecKkux 3JIeKTPUYECKHX 3aps/I0B B BellleCTBE.
3apsAA0B. JJIeMeHTapHbIA PacnosnaBaHue U 00'bsICHEHUE SIBJIEHUH 3JIeKTPU3aLUU B IO-
3JIEKTPUYECKUH 3apsij,. BCEHEBHOM KU3HH.
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Ctpoenue aToMa. [IpoBogHU-
KU U JUDJeKTPHUKHU. 3aKOH
COXpaHeHUs 3J1eKTPHUYEeCKOro
3apaja

Hab6nroieHue U 06'bsICHEHHUE ONBITOB, UWIIHOCTPUPYIOLUX 3aKOH
COXpaHEeHH 3JIEKTPHUUECKOro 3aps/a.

Ha6JiroieHre ONBbITOB IO MOJEJUPOBAHUIO CUJIOBBIX JIMHUH
3JIEKTPUYECKOTO MOJIS.

HccnepoBanue JefcTBUA 3JIEKTPUYECKOIO MOJISI HA NMPOBOAHUKHU
U JU3JIEKTPUKHU

IlocToAHHBIN
3JIeKTpUYeCKHHA
TOK (20 4)

JeKTpHUYeCcKHi TOK. YcJiio-
BUS CylleCTBOBAHHUS 3J1€KTPU-
4ecKoro Toka. UcTouHUKHU
MOCTOSIHHOTO TOKa. [leficTBUs
3JIeKTPUYECKOI'0 TOKa
(TenJyioBOE, XUMUYECKOE,
MarHuTHOe). JJIeKTpUYeCKU U
TOK B KHJKOCTSIX U ra3ax.
dnekTpuyeckas nenb. Cuia
TOKa. JJIeKTpuieckoe
HanpsikeHue. ConpoTuBJie-
HUe NMPOBOJHUKA. Ye/lbHOe
CONPOTHUBJIEHHE BellecTBa.
3akoH OMa /14 y4acTKa
uenu. [lociexoBaTtesbHOE

Y MapaJijieJibHOe CoeINHeHNe
MIPOBOJHUKOB.

PaGoTa 1 MOIHOCTB 3JIEKTPHU-
4yecKoro Toka. 3akoH /lxoy-
ns-JleHua. 3JIEKTPONPOBO/-
Ka U IOTPeGUTEH 3JIEKTPU-
4YeCKOH 3Hepruu B OBITY.
KopoTkoe 3aMbikaHue

HaGutoieHue pa3IMYHbIX BUJIOB AeHWCTBUS 3J1EKTPUYECKOTO
TOKa U O6HApy»KeHHe 3TUX BUJIOB JefCTBUS B OBCELHEBHOU
>KH3HHU.

C6opka U UCIBbITAHHE 3JIeKTPUYECKOH LieNH MOCTOSIHHOTO
TOKa.

H3MmepeHUe CHUJIbl TOKA aMIIepMETPOM.

H3MepeHUe 3/1IeKTPUYECKOTr0 HANPsIP)KEHUSI BOJIbTMETPOM.
[IpoBeaeHre U 0G'BACHEHHE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTbD 3JIEKTPUYECKOT 0 COIPOTHUBJIEHUSI IPOBOJHHUKA

OT ero AJINHBI, IJIOIA/{M IONIePevYHOT0 ceYeHHsI U MaTepHaJia.
HccrnenoBaHne 3aBUCMMOCTH CUJIbI TOKA, IPOTEKAIOILEro yepes
pe3uCTop, OT COMPOTUBJIEHUS] PE3UCTOPA U HAIPSDKEHUS

Ha pe3ucTope.

[TpoBepka MpaBuUJa CJ0XKEHHUS HAPsPKEHU W IIPU MOCJIeJoBa-
TeJIbHOM COeJJUHEHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuJia AJis1 CUJIbl TOKA MPU NapaslyiIeIbHOM COefu-
HEHUH Pe3UCTOPOB.

AHanu3 cUTyalMil moc/ieloBaTeJbHOrO U MapasjieibHOro
coeJMHEHUS MPOBOJHMKOB B JJOMAIIHUX 3JIEKTPUYECKUX

CeTsX.

PemeHue 3aa4 c ucnoJsib3oBaHueM 3akoHa OMa u popmyt
pacyéTa 3JIeKTPUYECKOTO CONPOTUBJIEHUS NP MOC/Ie[0BATEb-
HOM U ITapaJijieJIbHOM COeJUHEHUH NTPOBOIHUKOB.




8y

ewwedlodu senoged veHdawud||

OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

OnpepesieHre paboThl 3JIEKTPUYECKOTO TOKA, TPOTEKAIOLETo
yepes pe3ucTop.

OnpefesieHre MOUHOCTH 3JIEKTPUYECKOTO TOKA, BbIJesIeMOn
Ha pe3ucTope.

HccnenoBaHue 3aBUCMMOCTU CHUJIbI TOKA Yepe3 JIaMIIOUKY

OT HaIpsXKeHUs Ha HeM.

Onpepenenue KII/l HarpeBaTeJis.

HcciepnoBanre npeo6pa3oBaHus 3HEPTHUU NIPU NOABEMe Ipy3a
3JeKTpOJABUraTeIeM.

O6bsiICHEHHE YCTPOWCTBA U NMPUHIMIA AeUCTBUS JOMAIIHUX
3JIeKTpOHarpeBaTeJJbHbIX IPUGOPOB.

O6bsICHEHHE NPUYUH KOPOTKOI'0 3aMbIKaHHs M NMPHUHIMIIA
AeNCTBHUSA NIJIaBKUX NIpeJOXpaHUTeJIeN.

PewieHue 3azay ¢ ucnoJib30oBaHUeM 3akoHa /lxxoynsa—JleHua.
Hab6J itofeHre BOSHUKHOBEHHS 3/1eKTPHUUECKOr0 TOKa B KU/ -
KOCTH

MarHuTHbIe
ABaeHus (6 4)

INocTosIHHBIE MAarHUTHI.
B3auMogelicTBUe NOCTOSIH-
HBIX MAarHUTOB. MarHuTHoe
noJie. MarHuTHoOe noJie 3eMJ1
U ero 3HayeHHe 14 )KU3HHU
Ha 3emuJie. OnbIT IpcTena.
MarHuTHoe 1noJie 3JleKTpHUye-
ckoro Toka. [I[pumeHeHnue
3JIEKTPOMarHUTOB B TeXHHUKe.

I/ICCJ'Ie,C[OBaHI/Ie MAarduTHOI O BBHHMO,C[eﬁCTBPIH INOCTOAHHBIX
MarHuTOB.

I/I3yqe1-me MArdHMTHOTIO II0JIA IOCTOAHHBIX MAarHuTOB IIPU UX
OG'bel[I/IHeHI/II/I U pa3aeJIeHHuH.

HpOBeﬂeHHe OIIBITOB IO BHU3yaJIU3allUHU ITOJIA MMOCTOAHHBIX
MarHuTOB.

I/IBY‘{EHI/IE ABJIEHHUAd HAMarHu4MBaHHUA BellleCTBa.
MCCﬂeﬂOBaHI/Ie ﬂeﬁCTBI/IH JIEKTPHUYECKOIr'o TOKa Ha MAarHuTHYIO
CTpEeJIKY.




19338lH 6—/ "VANEND

6y

JleficTBMe MarHUTHOrO MOJIs
Ha IPOBOJHHUK C TOKOM.
JJIEeKTPOJABUTATE b IOCTOSIH-
Horo Toka. Mcnosib30BaHue
3JIEKTpPOJIBUTATes el B TeX-
HUYeCKHUX YCTPOMCTBax

U Ha TpaHCIopTe

[IpoBesieHNe OMBITOB, [eMOHCTPUPYIOLIUX 3aBUCHUMOCTb CHJIbI
B3aHMMOJENCTBUSA KaTyIKH C TOKOM U MarHyuTa OT CHAJIbI U Ha-
NpaBJIeHUs TOKA B KaTyLIKe.

AHasu3 cuTyali N1pakTHU4eCcKOro NpUMeHeHHUs 3J1eKTPOMarHu-
TOB (B 6BITOBBIX TEXHUYECKUX YCTPOHCTBAX, IPOMBILIJIEHHOCTH,
MeaUINHE).

H3yvyeHue JelcTBUSA MarHUTHOTO I0JIST HA IPOBOJHUK C TOKOM.
H3ydyeHue AelCTBUSA 3JIeKTPOABUTATEIS.

Hsmepenue KII/l ssieKTpogBUraTeibHONU YCTAaHOBKHU.
PacnosnaBaHue W aHa/IU3 pas/JIMYHbIX NIPUMEHEHUH 3J1eKTpo-
ABUraTeJsiel (TpaHCIOPT, GBITOBbIE YCTPOHCTBA U AD.)

J/IeKTPOMarHuT-
Hasi UHAYKOUS
(44)

OnbiTel Papajses. fABieHue
3JIEKTPOMAarHMTHON WUHAYK-
nuu. [IpaBuio JleHua.
JnektporeHepaTop. Coco6bl
MOJIy4eHHd 3JIeKTPU4YeCKOH
3HEepPruu. JJIEKTPOCTAHLIUU
Ha BO30OGHOBJIsSIEMbIX UCTOY-
HYKax 3HEPTUU

OnpIThI MO HCC/IeJOBAaHHUIO ABJIEHUA 3]IeKTp0MaI‘HI/ITHOﬁ UHAYK-
OHUH: UCClieJOBaHHUE U3MeHEeHU Y 3HaUYeHHUsI U HallpaBJIEHUA
HUHAYKIIHOHHOI'O TOKa

Pe3zepBHOe Bpem1 (3 4)




Ul
o

ewwedlodu senoged veHdawud||

9 knacc (102 v)

TemaTH4ecKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI A€ATEJbHOCTH YYAUIUXCH
(Ha ypoBHe y4eGHBIX AelCTBUIl)

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHU4YecKoe
JABMKeHHe

M CIIOCOGBI ero
onucaHus (10 4)

MexaHHu4YecKoe JBUXKEeHHUe.
MaTepuaJsibHas To4ka.
Cucrema orcuéTta. OTHOCHU-
TeJIbHOCTb MeXaHU4YeCKOro
JBYKEeHUS.

PaBHOMepHOE NMpsIMOJIMHEH-
Hoe BW>KeHHe. HepaBHOMep-
HOE MpPsSIMOJIMHEHHOE JBUXKe-
HUe. CpeHsisl ¥ MTHOBEHHas
CKOPOCTb TeJla MPU HEPABHO-
MEPHOM [ BUXKEHUH.
YckopeHnue. PaBHOyCKOpeH-
HOe NpsIMOJIMHEeHHOe JBUXe-
Hue. CBo60HOE MaJeHue.
OnpiThl [anuies.
PaBHOMepHOe ABUXKeHUE

M0 OKpPY>KHOCTH. [lepuon

U YyacToTa oGpallleHusl.
JlunelHad U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
yCKOpeHHe

AHaJu3 1 06CcyXK/AeHHe pa3/IMYHbIX IPUMepPOB MeXaHUUeCKOTro
ABWXKEHUS.

O6cyxJeHre IpaHUL] IPUMEHUMOCTH MOJENH «MaTepHasbHast
TOYKa».

OnucaHue MexXaHUYeCKOro JBM)KeHHS pa3/JIMYHBIMH CIIOCOGaMU
(ypaBHeHHUe, TabMLa, rpadUK).

AHa/u3 )KU3HEeHHBIX CUTyallii, B KOTOPBIX NPOSIBJIAETCS
OTHOCHUTEJIbHOCTb MEeXaHUYeCKOIo JIBIXKEeHHUS.

HabnrojeHre MexaHU4eCKOro ABHXKEHHsl TejJla OTHOCUTEJbHO
Pa3HBIX TeJ OTCYETA.

CpaBHeHMe NyTel U TPAaeKTOPUH ABHKEHHsI OJHOTO U TOTO Xe
TeJla OTHOCUTE/IbHO Pa3HbIX TeJ OTCYETA.

Ananus TekcTta 'anniess 06 OTHOCHTENBHOCTH JBHXKEHUS;
BBINIOJIHEHHE 33JJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
OmnpejnesieHue cpeJHEW CKOPOCTU CKOJIBXKEHHUSI OpyCKa WUJIH JIBU-
>KeHH IapHKa [0 HAKJIOHHOM MJIOCKOCTH.

AHanus u obcyxaeHre cioco60B NPUOIMKEHHOTO ONpeJieIeHUs
MTHOBEHHOM CKOPOCTH.

OnpepesieHHe CKOPOCTH PaBHOMEPHOTrO JBMXKeHHUs (LIapuka

B XKHU/AKOCTH, MOJeJIY 3JIeKTPU4eCKOro aBTOMOGUJIA U T. I.).
OnpepesieHre MyTH, IPOMJEHHOrO 3a JAHHBIH ITPOMEXYTOK
BpeMeHH, U CKOPOCTH TeJia 1o rpadp Ky 3aBUCUMOCTHU Ty THU
PaBHOMEPHOTO JBHKEHHUSI OT BPEMEHHU.

O6cyxeHre BO3SMOXHBIX MPUHLUIIOB AelCTBUA NpHUOOpPOB,
HU3MepsIINX CKOPOCTb (CIMA0METpPOB).
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BelunciieHHe MyTH U CKOPOCTH NPH PAaBHOYCKOPEHHOM HNPSMO-
JIMHEHHOM JIBH)KEHHUH TeJIa.

OnpejesieHrMe NPOWAEHHOrO MYTH U YCKOPEHUS JBUXKEHUS TeJia
1o rpadyKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTrO IMpPsSMO-
JIMHEMHOTO ABM)KEHUS TeJla OT BpeMEeHH.

OnpejesieHre yCKOPeHUs TeJsla IPH PaBHOYCKOPEHHOM JIBMIKe-
HHUM 110 HAaKJIOHHOH MJIOCKOCTH.

H3MepeHHe neprosia U 4acTOThI 06pallieHUs TeJsa 10 OKPY>KHOCTH.
OnpejesieHe CKOPOCTH PaBHOMEPHOI'O JBWXKEHHUS TeJla

110 OKPY>KHOCTH.

PemeHue 3a/1a4 Ha onpe/iesieHMe KHHEMAaTHYECKUX XapaKTepH-
CTHK MEeXaHHU4YeCKOT0 JABM)XEeHUsI PAa3JIMYHbIX BU/I0B.
PacnosnaBaHue U NpUGIMKEHHOE ONMCAaHUE PA3JINYHbBIX BUJOB
MeXaHHU4eCKOI'o JIBUXKEHHS B IPUPO/ie U TEXHHUKe (Ha IpuMepax
CBOOOJIHO NMAJJAI0LUX TEJI, IBUKEHUS )KUBOTHBIX, HEGECHBIX
TeJl, TPAHCIOPTHBIX CPEJICTB U AP.)

B3aumopeiicrBue
Tea (20 4)

[lepBrIit 3ak0H HproTOHA.
BTopoii 3akoH HeroToHa.
TpeTuii 3akoH HbproToHa.
[IpyHLMI Cynepno3ULUU
CHJL

CuJia ynpyroct. 3aKoH
I'yka. Cusia TpeHHUd: cUJa
TpeHHUs CKOJIbXXeHHs, CUJIa
TpeHUd NIOKOS, [pyTHe BUJbI
TpPEeHHs.

CuJjia TAXKECTH U 3aKOH
BCEMUPHOTO TATOTEHUS.
YckopeHue cBO60JHOTO
najgeHus. /IBM>keHHe NJIaHET

HaGuro/ieHue ¥ 06CyK/IEHUE OTIBITOB C IBUKEHUEM TeJla TPU
yMeHbIIIEHU U BJAUSAHUA JPYTUX TeJ, NPENSTCTBYIOLUIUX ABUKe-
HUIO.

Anasnu3 tekcra lanusiesi c onmMcaHUeM MBICJIEHHOTO 9KCIIEPU-
MEHTAa, 060CHOBBIBAIOIIEI0 3aKOH WHEPI[UH; BbITTOJHEHUE
3aJlaHUH 110 TEKCTY (CMBICJIOBOE YTEHUE).

06¢cy/ieHre BO3MOXKHOCTH BBINOJIHEHUs] 3aKOHA UHEPIUU

B pa3/INYHBIX CUCTEMAax OTCUETA.

HaGurosieHue 1 06CyK/ieHHe MeXaHUYeCKUX sIBJIeHUH, Tpo-
UCXOJALUX B cUcTeMe oTcuéTa «Tesiexkka» Ipyu eé paBHO-
MEpHOM U YCKOPEHHOM JBH)X€HUU OTHOCUTEJIbHO KabuHeTa
dusuku.

JleficTBUSI C BEKTOPAMH CHJI: BBITIOJIHEHHE 3aJaHUH 10 CJI0XKe-
HHUIO U BBIYMTAHHIO BEKTOPOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

Bokpyr CosiH1a. [lepBas
KOCMHYecKasi CKOPOCTb.

HeBecoMocTb U1 neperpysku.

PaBHOBecue MaTepuaibHON
TOYKHU. AGCOJIIOTHO TBEp0€e
TeJs10. PaBHOBecue TBEpLOTro
TeJla C 3aKpeNJIEHHON OChI0
BpalleHusi. MOMeHT CUJIbI.
LleHTp TsAXKeCTH

Ha6utofeHve u/uan nposefieHUe ONBITOB, AeMOHCTPUPYIOLIUX
3aBHUCHMOCTb YCKOPEHHUS TeJla OT NPUJIO)KEHHOH K HEMY CHJIBI

Y Macchl TeJa.

AHanu3 1 06'bsICHEHME SIBJIEHUH C HCII0JIb30BaHUEM BTOPOIro
3akoHa HproToHa.

PemeHue 3az1a4y ¢ UCIIOJIb30BAaHUEM BTOPOro 3aKoHa HbloToHa

Y IIpaBUJIA CJIOXKEHUS CUJL

OnpepesieHHe )KECTKOCTU NPYKUHBL.

AHa/IM3 cCUTyal Ui, B KOTOPBIX HAGJI0AAI0TCS yipyrue aedop-
MalluH{, U UX 06'bsICHEHHE C UCIIOJb30BaHMEM 3aKoHa ['yka.
PemeHye 3a/ja4 ¢ HCN0JIb30BaHUEM 3aKOHa ['yka.
HcceoBaHre 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBXKEHUST

OT CHJIBI HOPMAJIBHOTO AaByeHus. O6Cyx/ieHne pe3ybTaToOB
HccaeL0BaHUS.

OnpeneneHue Ko3dPpUIMEHTA TPEHUS CKOJIBKEHUS.

H3mepeHue cU/bl TPEHHUS OKOS.

PemnleHue 3a/1a4 ¢ UCNOJIb30BaHUEM GOPMYJIbI JJIsl CUJIbl TPEHHUS
CKOJIbXKEeHMUSI.

AHaJsn3 ABHUXEHHUA TeJl TOJIBKO IT0/J, ﬂeﬁCTBHeM CHJIBI TAMXe-

CTU — CBOOOHOIO MaJileHUu.

06bsicHEHVE HE3aBUCUMOCTH YCKOPEHUs CBOOOJHOTO MaJleHUs
OT Macchl TeJa.

OLieHKa BEJIMYMHBI CUJIbI TATOTEHUS, IeHCTBYIOLEH MEXAY
JABYMs TesJlaMU (11 pa3HbIX Macc).

Anann3 ABUXXEHUA He6eCHBIX TeJl mon ﬂeﬁCTBHeM CHUJIbI TArorTe-
HUA (C MCNO/IB30BaHHUEM JIOTOJIHUTENbHBIX UICTOUHUKOB UHPOP-
MaLuH).
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Pemienue 3a/jay ¢ UCMOJIb30BaHHEM 3aKOHA BCEMUPHOIO TSATrOTe-
HUS 1 GOPMYJIbI JJIs1 pacuéTa CUJIbI TAXKECTH.

AHaJIM3 OPUTHHAJIBHOTO TEKCTA, OMUCHIBAIOLIETO IPOSIBIEHHUS
3aKOHa BCEMUPHOIO TATOTEHHS; BLIIOJHEHHE 3aJaHUi 10 TeK-
cty (CMBICJIOBOE YTEHHUE).

Ha6urozeHue 1 o6CcyKieHHe ONBbITOB 10 U3MEHEHUIO Beca TeJla
[PU YCKOPEHHOM JIBHXKEHHH.

AHanu3 yci0BUl BOSHUKHOBEHHS] HEBECOMOCTH U Iepe-
IPY3KH.

PelieHue 3aZja4 Ha ONpeJiesieHHe Beca TeJla B Pa3JIMYHbIX
YCJIOBHUSIX.

AHanu3 cuJl, AeHCTBYOIMX Ha TeJlo, IOKOsIeecs Ha OIope.
OmnpeJesieHHe LeHTPA TAKECTH PA3JIUYHbIX TeJl

3akoHbI coxpa-
HeHu: (10 4)

HWMmnynbc Tesa. UsMeneHnue
uMnyJibca. UMnyJibc CUJIbL.
3aKO0H COXpaHEeHUS] UMIYJIb-
ca. PeakTHBHOe JBH)KEHHE.
MexaHu4yeckas paboTa U
MOIIJHOCTb. Pa6oTa cun
TSXKECTH, YIPYTrOCTH, Tpe-
HUA. CBAA3b 3HEPTUU U pa-
GOTHI.

HOTeHL[I/IaJH:HaH 3Heprusa
TeJia, MOJHSTOr0 HaJ| MOBEepX-
HOCTbI0 3eMJIH. [loTeHIIMaJIb-
Has SHeprus CKaTo! npy-
KHUHBI.

KuHeTuueckas aHeprus.
TeopeMa 0 KHHETHYECKOH
3HEpruu.

Hab6uro/1eHYe ¥ 06Cy»K/AeHHUe ONBITOB, JEMOHCTPUPYIOLINX
nepejady UMIyJibca IPY B3aUMOJeHCTBUH TeJl, 3aKOH COXpaHe-
HHUSA UMITyJIbCA IPY a6COIOTHO yIPYyroM U HEYNIPYToOM B3auMO-
NelCTBUM TeJl.

AHaJ/in3 cUTyal Ui B OKpYy»Kalolleu )KU3HU C UCII0JIb30BAaHUEM
3aKOHA COXpaHEeHUs UMITyJbCa.

PacnosHaBaHue siBJIeHHS] peaKTUBHOIO ABW)XEHUsI B IPUpOJe
u texHuke (MC — 6uoJsiorus).

[IpuMeHeHMe 3aKOHa COXpaHeHUs UMIyJbca JJI pacyéTa
pe3yJIbTaTOB B3auMOJeHCcTBUSA Tes (Ha MpuMepax HeyIpy-

roro B3aMMO/Z,eCTBHS, YIPYToro LeHTPaJIbHOTO B3aHUMO-
AelCcTBHUA ABYX OJUHAKOBBIX TeJl, 0JJHO U3 KOTOPBIX HEMOJ -
BH>KHO).

Pemrenue 3aja4 c MCIOJIb30BaHKEM 3aKOHA COXpPaHEHUS UM-
nyJibca.

OnpepesieHre paboThbl CUJIbI YIIPYTOCTH NPU NO4bEMe Ipy3a

C HCIIOJIb30BaHHEM HEMNOABMKHOTO U MOJBM>XHOTO 6JIOKOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

3aKOH COXpaHeHHUs MeXaHHU-
4YeCKOU SHepruu

HN3MepeHUe MOLIHOCTH.

H3MepeHUe MOTEHLUATbHON 3HEPTUU YIPYTro JedOopMUPOBaH-
HOU NpPYKUHBL.

W3MepeHHe KHHETHYECKOW 3HEPTruHU TeJsia MO AJMHe TOPMO3HOr0
My TH.

JKCnepuMeHTa/NIbHOE CPABHEHHE U3MEHEHUs MOTEHIHaJlbHONUHU
KMHeTHYeCKOW 3Hepruil Tesia NMpU JABMKEHUM IO HAKJIOHHOMN
MJIOCKOCTH.

JKCIlepHMeHTaJlbHasA IpoBepKa 3aKOHa COXpaHEeHHsI MeXaHHu4ve-
CKOH 3HEpPTHH PHU CBOOGOJHOM NaLEHUHU.

[IppuMeHeHUe 3aKOHA COXpPaHEHUsI MeXaHU4YeCKOH 3HepTruU
JAJIS1 pacyéTa MOTEHLUMAJbHON U KMHETUYECKON 3Hepruu TeJia.
PemleHue 3a/ja4 c NCMOJIb30BaHHMEM 3aKOHA COXpaHeHU s MeXxa-
HUYeCKOU sHepruu

Pa3ges 9. MexaHu4ecKkHe KoJieGaHUs M BOJIHBI (15 4)

MexaHu4yecKue
KoJsie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcHOBHbIE XapaKTEPUCTUKU
KOoJIe6aHHUH: Iepro/, 4acToTa,
aMIIMTyZla. MaTematude-
CKHH U NIPY>KUHHBIA MassTHU-
ku. [IpeBpalieHue sHEpruu
MpU KoJiebaTeJIbHOM JIBHXKe-
HUU.

3aTyxarolniye KojiebaHHUA.
BBIHY>X1IeHHbIEe KOJIe6aHUs.
Pe3sonaHc

Hab6uroeHue Kosie6aHUi N0, AeUCTBUEM CUJ TSXKECTH U yIpy-
rOCTU U OO6HapyKeHHe NoJ006HbIX KoJle6aHUN B OKpYy»KalolleM
MHUpE.

AHasin3 KoJsieGaHUM rpy3a Ha HUTH Y Ha Ipy»kuHe. OnpejesieHne
4acTOThI KOJIe6aHUH MaTeMaTUYeCKOr0 U MPYKUHHOI'0 MassiTHU-
KOB.

Ha6uroieHue U 06'bsICHEHHE SIBJIEHUS Pe30HAHCcA.
UccnenoBaHue 3aBUCMMOCTH NlepHojia Kose6aHUH Mo/iBelIeHHO-
ro K HUTH Irpysa OT AJUHBI HUTH.

[IpoBepKka He3aBUCUMOCTH NepHosia KojJebaHUM rpysa, mojBe-
LIEHHOTO K JIEHTE, OT MaccChl rpy3a.
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Ha6nroeHue 1 06CyK/eHUEe ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb NepUoJa KoJie6aHUU NPYKUHHOTO MasiTHUKA

OT Macchl rpy3a M xKECTKOCTH NPY>KUHBI.

[IpuMeHeHMe MaTeMaTUYECKOr0 M MPYKHUHHOTO MAasATHUKOB

B KayecTBe Mo/ieJieH /1J151 ONUCAHUA KoJle6aHHUH B OKpY»KaloleM
MHUpe.

PelieHue 3a/1a4, CBI3aHHbBIX C BbIYMCJIEHHUEM HJIU OLLEHKOH
4JacToThl (mepuoja) KojaeGaHu!

MexaHu4yecKue
BOJIHBIL. 3BYK
(84)

CBoOMCTBa MeXaHUYECKUX
BOJIH. /lyinHa BoJIHBL. Mexa-
HUYECKHEe BOJIHbI B TBEPJOM
TeJsie, CEiCMUYeCKHEe BOJIHBI.
3Byk. 'poMKOCTBb 3ByKa

U BbICOTA TOHA. OTpakeHUe
3ByKa. MH$pa3BykK u ysbTpa-
3BYK

O6Hapy’xeHHe U aHAJIU3 BOJIHOBBIX SIBJIEHUH B OKpY»KalolleM
MHUpE.

Hab6usiroieHre pacnpocTpaHeHHs] MPOJOJIbHBIX M IONeEPEeYHbIX
BOJIH (Ha Mojiesin) ¥ o6Hapy>KeHHe aHaJIOTHYHBIX BU/I0B BOJIH B
npupofe (3ByK, BOAsSTHbIEe BOJIHBI).

BelunciieHHe JJIMHBI BOJIHBI U CKOPOCTH PacHpoCTpaHeHUs
3BYKOBBIX BOJIH.

JKCnepruMeHTaNIbHOE OIpeJieIeHHe TPaHHUL, YaCTOThI C/IBIIIMMBbIX
3BYKOBBIX KOJIe6GaHUH.

Ha6sroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI (B TOM
YyCJie C UCNOJIb30BAaHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6sroieHue 1 06'bsiCHEHHE SIBJIEHUSI aKyCTUYECKOro pe3o-
HaHca.

AHanu3 OpUrHuHaJbHOTO TEKCTA, MOCBSLIEHHOI0 HCII0JIb30Ba-
HUIO 3BYKa (WJIM yJIbTpa3ByKa) B TeXHUKe (3X0JIOKalHs,
yJAbTPa3BYK B MeJUIIMHE U [Ip.); BbINOJHEHHE 3aJJaHUH 110 TeK-
cTy (cMbIC/IOBOE YTEHUE)

Pasgen 10. 31eKTpOMarHMTH

o€ MoJie U 3JIEKTPOMarHiuTHble BOJIHBI (8 4)

JJIeKTpPOMarHuT-
Hoe noJjie

3J'IeKTpOMaI‘HI/ITHOB noJie.
3J'IeKTpOMaI‘HI/ITHbIe BOJIHBI.

HOCTpOBHI/Ie paccyxc,qel—mﬁ, 060CHOBbIBal0LL[I/IX B3aHMMOCBA3b
3JIEKTPHUYECKOro ¥ MaroHuTHOro noJiem.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

U 3JJIEKTpoMmar-
HHUTHBbIE€ BOJIHbI
(64)

CBoOMCTBa 3/IEKTPOMAarHuT-
HbIX BoJIH. [llkasa asiekTpo-
MarHUTHBIX BOJIH. Mcnosib3o-
BaHMe 3JIeKTPOMAarHUTHBIX
BOJIH [JI1 COTOBOU CBAI3H.
JJIeKTpOMarHMTHas NpupoAa
cBeTa. CKOpOCTb CBeTa.
BosiHOBBIE CBOMCTBaA CBeTa

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

doHa).

AHanu3 peHTreHOBCKHMX CHHMKOB 4YeJIOBEYECKOIr'0 opra-
HHU3Ma.

AHaJIM3 TEKCTOB, ONHCHIBAIOIIUX IPOsSIBJIEHUS 3JIEKTPOMArHuT-
HOTO U3JIyYEHHUS B IPUPO/E: KUBbI€ OPraHU3Mbl, U3/TYYEHUS
HebeCHBIX TeJl (CMBICJIOBOE UYTEHHUE).

PacnosHaBaHHMe M aHA/IM3 Pa3/IMYHbIX IPUMEHEHUH 3J1€KTPO-
MarHUTHBIX BOJIH B TEXHUKE.

Pemrenuve 3azia4 ¢ ucnosb3oBaHueM GopMyJ1 /sl CKOPOCTHU
3JIEKTPOMAarHUTHBIX BOJIH, AJIMHBI BOJIHbBI U YaCTOTHI

cBeTa

Pasges 11. CBeToBbIe ABAeHus (15 4)

3akoHbl pacnpo-
CTpaHeHHUs CBeTa
(64)

HcTouyHukHU cBeTa. JlyyeBas
MoJeJb cBeTa. [IpsiMoinHel-
HOe pacnpocTpaHeHHUe CBeTa.
3armeHus CosiHua u JlyHbl.
OTpaxxkeHue cBeTa. [ls1ockoe
3epKaJio. 3aKOH OTpaKeHUsl
cBeTa.

[IpenomsieHue cBeTa.

3aKOH NpeJIOMJIEHHUS CBETA.
[lonHOe BHYTpeHHee OTpaxke-
HHe cBeTa. Mcnosib30BaHUe

Ha6stoieH1e ONbITOB, IEMOHCTPUPYIOIIUX SIBJIEHHE PSIMOJIH-
HEHHOTO pacnpocTpaHeHUs cBeTa (BOSHUKHOBEHHE TEHU U IMOJIY-
TEHU), U UX UHTepIpeTaUs C UCIIOJb30BaHHUEM MMOHSATUS
CBETOBOTO JIyya.

O6bsICHEHME U MO/IeJIMPOBaHHE COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

HccnemoBaHue 3aBUCHMOCTH yTJia OTPa>KeHHsI CBETOBOIO Jiy4a
OT yrJia afileHus.

H3y4yeHHe CBOUCTB HU306paKeHHUs B IIJIOCKOM 3epKaJle.
Ha6sto/ieHre 1 06'bsICHEHHE ONBITOB MO MOJIYYeHHUI0 U306pake-
HUH B BOTHYTOM M BBINTYKJIOM 3epKaJsiax. Ha6sroieHre v 06bsic-
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BHYTpPEHHEro OTpa)KeHHus
B ONTHYECKUX CBETOBOJAAX

HeHUe OMbITOB MO MPEJIOMJIEHHIO CBETa Ha FPaHUlle PA3IMYHbIX
cpe/l, B TOM YUCJIe ONMbITOB C MOJHbIM BHYTPEHHHUM OTpPa*KeHHEM.
HccnenoBaHue 3aBUCUMOCTH yTJIa PeJIOMJIEHUS OT yTIJja
NnaJieHus CBETOBOI0 Jiydya Ha FPaHUIle «BO3yX—CTEeKJIO».
Pacno3HaBaHUe SIBJIEHUH OTpaKEHHUsI U MPEJIOMJIEHUSI CBeTa

B IOBCE/IHEBHOM >KM3HU. AHAJIN3 U 00'bSICHEHUE SIBJIEHUS
ONTHUYECKOr0 MUpPaXa.

PemleHue 3a/ja4 ¢ UCNOJIb30BAaHUEM 3aKOHOB OTPa’KeHUs

U IIpeJIOMJIEHUS CBETA

JINH3BI U ONITH-
Yyeckue NpuGopsbl
(64)

JInH3a, XoA JiyyeH B JIMH3e.
OnTuyeckasi CUCTeMaA.
OnTudyeckde  NPUOOPBHI:
doToannapart, MUKpOCKOT

U TeJiecKoIl. ['y1a3 kak onTuye-
cKkasl cucrtema. binsopykocTtb
U 1aJIbHO30PKOCTh

[TosiyyeHue U306paKeHUH C MOMOILBI COOHUpAKIIEN U pacceu-
BalollleM JINH3.

OnpegesneHre GOKYCHOrO pacCTOSIHHUS M ONTHYECKOH CHJIbI
cobupawLe JIMH3HIL.

AHanu3 yCcTpoNCTBa M IPUHIUIIA AeHCTBHUA HEKOTOPBIX ONITHUYe-
CKUX MpUOOPOB: PpoToannapaTa, MUKPOCKOINA, TeJecKona

(MC — 6uoJiorusi, aCTpOHOMMUS ).

AHanu3 siBJIeHUH 6JIM30PYKOCTH U JaJIbHO30PKOCTH, IPUHLMIIA
nedictBust oukoB (MC — 6uosiorus)

PasioxxeHnue
6eJjioro cBeTa
B cnekTp (3 4)

PassioxkeHue 6esoro ceeta
B crieKTp. OnbiThl HbIOTOHA.
C/107KeHHe CeKTpaIbHbIX
uBeToB. /lucnepcusi cBeTa

HaGuro/ieHue o pa3/ioXkeHHI0 6GeJioro CBeTa B CIIEKTP.
Ha6usroieHue U 06'bsiCHEHHE OMNBITOB MO MOJIYYEHUIO 6EJIoro
CBeTa IPH CJI0KEHHUHU CBETa pa3HbIX [BETOB.

[IpoBesieHNE U O6'BSICHEHHE OMBITOB [0 BOCHPUSATHIO LIBETA
npeaMeToB MPH UX HaGJIIOﬂeHI/II/I dyepe3 IBEeTOBbIE (I)I/IJIprbI
(BETHBIE OYKH)

Paspen 12. KBaHTOBbIe fABJIeHUA (17 1)

Hcnyckanue
Y NorjomeHue

OnerTel Pezepdopsa v niiane-
TapHasi MOJeJIb aToMa.

O6cyx/aeHure Liesn onbIiTOB Pesepdopaa mo uccieJoBaHUIO
aTOMOB, BbIJIBUXKEHHE THUIIOTE3 O BO3MOXHBIX pe3yJibTaTax
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ewwedlodu senoged veHdawud||

OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

CcBeTa aTOMOM
(44)

Mopgesib aTtoMma bopa. Ucny-
CKaHMe U IOTIJIOIeHWe CBeTa
atoMmoM. KBaHThI. JInHeH4a-
Tble CIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IPEJIO0JIAaraeMoro CTpOEHHs aTOMOB,
dopMysMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
O6cyx/ileHrMe TPOTHBOPEYUH IJITaHETAPHOW MOJe/IM aToMa

M1 OCHOBaHUH A1 runoTe3bl bopa o cTaMoOHapHBIX OpOUTAX
3JIEKTPOHOB.

HaGJ1ro/jeHre CIJIOLIHBIX M IMHEWYATBIX CIIEKTPOB U3JIy4eHHUs
pa3/IMYHbBIX BellecTB. O6bsiCHEHHE JIMHEHYaThIX CHEKTPOB
HU3JIy4YeHHUs

CtpoeHue
aTOMHOTO AApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- ¥ raMMa-u3Jy4deHHUs.
CTpoeHHe aTOMHOTO A/pa.
HyksioHHas MoJenb aTOMHOIO
aapa. Usoronbl. PagnoakTus-
Hble peBpalleHud. [lepuon
noJiypacnaga.

JelicTBUSA paiuOaKTHUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

06cyxieHre BO3MOXHBIX THUIIOTE3 O MOJIeJISIX CTPOEHHUS A/pa.
OnpepesieHHe cocTaBa sifiep MO 3alaHHBIM MacCOBBIM U 3apsifio-
BBIM YHCJIAM U 110 ITOJIOXKEHHUIO B IEPUOJUYECKOH CUCTEME
anemeHTOB (MC — Xumus).

AHanu3 u3MeHeHHUs COCTaBa A/pa U ero MoJ0XKeHH!s

B NePUOANYECKON CUCTEME NPH A-paJjHOaKTUBHOCTHU

(MC — xumus).

HcciepoBaHre TPEKOB @-4aCTHUI] 10 TOTOBBIM poTorpadusam.
O6GHapy»keHHe U U3MepeHUe paJjualluOHHOro $poHA C MOMOIIbLIO
JI0O3UMETPA, OLleHKA ero MHTEHCUBHOCTH.

AHanu3 6U0JI0THUYECKUX U3MEHEHUH, TPOUCXOASAIINX O/
JelCcTBUEM PaJjMOaKTUBHBIX M3aydeHUd (MC — 6uosorus).
Ucnosnb30BaHMe paJJHOAaKTUBHBIX U3JIyYeHUH B MeJJUIIMHE

(MC — 6uosorus)

ApepHble
peakuu# (7 4)

AnepHble peaky. 3aKOHbI
COXpaHeHHUs 3apsaJ0BOro

Pemenue 3a/a4 C UCIIOJIb3OBAHUEM 3dKOHOB COXpaHEHHUA
MacCCOBBIX U 3apAAO0BbBIX YHCEJI Ha ollpeieJIeHHe pe3yJbTaTOB
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M MacCOBOTO YHceJl. JHeprusa
CBsI3M aTOMHBIX s17ep. CBA3b
Macchl ¥ 93Hepruu. Peakuuu
CUHTe3a U JesleHUs sajep.
Hctouynuku sHepruu CosHLa
Y 3BE3/,.

fpepHas sHepreTuka

A/lepHBIX peaKLMH; aHa/Iu3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTH
AJIEpHOU peaKLUH.

OneHKa 3HEPTUU CBSI3U silep C UCHOJIb30BaHUEM GOPMYIIbI
JitHIITeHHAa.

O6cy»x/leHre NTepCIeKTHB UCI0JIb30BaHUA YIIPABJISEMOro
TepMOsiIEpHOT0 CUHTe3a.

O6CcyK/AeHUEe IPEUMYIECTB U 9KOJOTUUYECKUX TPo6IeM,
CBSI3aHHBIX C 1/lepHOM aHepreTukoi (MC — skoJsiorus)

IloBTOpUTE/ILHO-06061IaI0IIUI MOAYJIb (9 4)

CucremaTusanus
1 000011eHH e
npeAMeTHOro
coJlep>KaHus

Y ONbITA Jies-
TeJIbHOCTH,
NpHO6PETEHHOTO
NpU U3yYeHUH
BCEro Kypca
dusuku

06061eHHe cCoAepKaHUA
Ka>/|0T0 U3 OCHOBHBIX
paszesioB Kypca pU3UKHU:
MeXaHUYeCKHe, TeJIOBBIE,
3JIeKTPOMarHUTHBIE, KBAHTO-
BbI€ SIBJIEHUS.

Hay4HbI¥ MeTO/; TO3HAHUA U
ero peaJjusanus B pusude-
CKHX MCCJIEIOBAHUSIX.

CBs13b QU3UKU U COBPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTH
nepefayu MHopMaLuy,
3HepreTHKe, TPAHCIOPTE

BeinosiHeHWe y4eOHBIX 3aJlaHUH, TPeOGYILUHUX JeMOHCTpAlUU
KOMIIETEHTHOCTEH, XapaKTepPU3YKIIUX €eCTECTBEHHOHAYYHYIO
rpaMOTHOCTD:

6 NIpUMEHEHUsl MOJIYYEeHHbIX 3HAHUH [IJI1 HAYYHOTO 00'bsICHEHUS
$u3uyecKux fABJIEHUU B OKpY»Kalollled NpUpoJe U MOBCeJHEB-
HOM ’KH3HH, a TaKKe BbIsIBJIEHUS] QU3UYECKUX OCHOB psijia
COBpEMEHHbIX TEXHOJIOTUH;

6 IPUMEHEeHUs] OCBOEHHBIX 3KCIIEPUMEHTAIbHBIX YMEHUU A1
uccaefoBaHus GU3MUECKUX SIBJIEHUH, B TOM YHCJIe JJIsI
NPOBEPKM FrMNIOTE3 U BbISIBJIEHHUSI 3aKOHOMEPHOCTEM.

Pemrenue pacyéTHbIX 33424, B TOM YUCJIEe TPeANOIAraimux

HCT0JIb30BaHHe QU3NYECKONU MOJeIM U OCHOBAHHBIX Ha CoJep-

’KaHUU pasJIMUHbIX pa3jesoB Kypca GHU3UKU.

Brino/siHeHHMeE U 32l Ta IPYNIOBBIX UJIH HHAUBUAYATbHBIX

MMPOEKTOB, CBSI3AHHBIX C COJIep>KaHUEM Kypca PU3UKHU




