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Pabouyas mnporpamMa no ¢u3uKe Ha ypPOBHE OCHOBHOIO
ob61ero o6pa3oBaHHUA COCTaBJeHa Ha OCHOBe IIOJIOKEHHUH u
TpebGOBaHUNW K pe3yJbTaTaM OCBOE€HHS Ha 6a30BOM YpOBHe
OCHOBHOH 006pa3oBaTeJbHON MporpaMMbl, NpejCcTaBJeHHBIX B
QenepasbHOM T0- Cy/lapCTBEHHOM 00Opa30BaTEJbHOM CTaHJAPTe
OCHOBHOTO 06111ero 06- pa3zoBaHus (PI'OC 000), a Takxke ¢ y4ETOM
[IpuMepHO# NporpaMMbl BociuTaHuA U KoHLleN KU npenojiaBaHus
yye6Horo nmnpeamera «®u- 3MKa» B 06pa3oBaTesbHbBIX
opranusaunusx Poccuiickoit ®Pepepanuy, peajusynIUX OCHOBHbIE
o6ireo6pa3oBaTesibHbIe TporpaMMbl, B cootBeTcTBu ¢ OOIT OO0
MBOY OOIII Ne2, ¢ yuerom Kanengaproro yue6Horo rpapuka MbOY
OOUI Ne2 na 2023-2024 y4eOHBIH TO/I.

NOACHUTE/IbHAA 3ANUCKA

Copeprxanue [IporpaMMbl HalpaBJ/eHO Ha GOpMHUpPOBaHUE ecTe-
CTBEHHO-HAy4YHOH I'PaMOTHOCTH y4YallUXCs U OPraHU3aLUI0 U3Y-
4yeHUs GU3UKU HA e TeJIbHOCTHOH OCHOBe. B Hel y4yuThIBarOTCA
BO3MO>HOCTHU NpeaMeTa B peanusanuu Tpeb6oBanuit ®Ioc 000
K IJIAHUPYEMBIM JIMYHOCTHBIM U MeTallpeAMETHBIM pe3yJibTaTaM
00y4yeHUs], a TaKXKe MeXXIpeJMeTHbIe CBSI3U eCTECTBEHHO-Hay4YHbIX
y4e6HbIX IpeIMeTOB Ha YPOBHE OCHOBHOTI'O 06111ero 06pa3oBaHUs

B nmporpamMmme onpezesisiloTcs OCHOBHBIE I1eJIU U3y4deHUs GU3NKHU
Ha YpOBHE OCHOBHOTI'O 06Iero o6pa3oBaHus, IJIaHUPyeMble pPe3yJib-
TaTbl OCBOEHHUSI Kypca GU3MKHU: JIMYHOCTHBIE, MeTalpeJMeTHBIE,
npeaMeTHble (Ha 6a30BOM ypOBHE).

[IporpaMma ycTaHaB/JIMBaeT paclnpejiesieHUe y4eGHOro MaTepHasia
1o rojaM oby4yeHus (1Mo Kjaccam), npejajaraeT NPUMEPHYIO MOCIe/0-
BaTeJIbHOCTb U3y4YeHUs TeM, OCHOBAHHYIO Ha JIOTUKe Pa3BUTHUS NpeJ-
MEeTHOI'0 COoJlep>KaHHUs U Y4éTe BO3PACTHBIX OCOOEHHOCTEN yUalluxcs,
a TakXke MPUMepHOe TeMaTUYeCKoe MJIaHHPOBaHUE C yKa3aHUEM KO-
JINYeCcTBa 4YaCOB Ha U3y4YeHUe KaXkJ0l TeMbl U IPUMepHOH XapaKTepH-
CTUKOU y4eOGHOH JesTeJbHOCTH YYalllUXCs, peaJu3yeMod Hpu H3y-
YeHHH 3TUX TEM.

[IporpaMMa MoOKeT ObITb HCIOJb30BaHAa YYHUTEJSIMU KaK OCHOBa
JJIs1 COCTaBJIEHUSI CBOMX pabouux nporpamu. [Ipu paspabotke pabo-
4yell mporpaMMbl B TeMaTH4YeCKOM IIJIAHUPOBAHHUM [JOJDKHBI ObITh
y4TeHbl BO3MOXXHOCTH HCIIOJIb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/IbHbIX PeCypCOB, SBJAIOLIMXCA y4eOHO-MeTOoANYeCKHMHU
MaTepuasaMu  (MyJbTHMeAUNHbIE MpPOrpaMMbl, 3JE€KTPOHHbIE
y4eOHUKH U 33JJaYHUKH, 3JIEKTPOHHbIe OUOGJIMOTEKH, BUPTyasbHbIE
JIabopaTOpUH, UrPOBble MPOrpaMMbl, KOJJIEKIUU LUPPOBBIX 06pa-
30BaTeJIbHbIX PECYpPCOB), peajU3yIIIUX JIHAAKTHYECKHe BO3MOX-
Hoctu UKT, copmeprkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJAATeJsb-
CTBY 06 06pa30BaHUU.




Pa6oyass mporpaMMa He CKOBbIBAaeT TBOPYECKYI WHUIUATHUBY
yynTesel U INpeAoCTaB/sieT BO3MOXHOCTHM /JJi peasd3aliuu
pa3/INYHBIX METOAUYECKHUX IOJX0L0B K NIpenoJjaBaHnuio GU3UKU NIPU
YCJIOBHM COXpaHEeHHs 06513aTe/IbHOM 4aCTH CoZleprKaHUA Kypca.

OBLLAA XAPAKTEPUCTUKA YYEBHOIO NPEAMETA «®U3UKA-

Kypc ¢pusuku — cuctemoobpasyrouui s eCTeCTBEHHO-HAYYHbIX
y4eb6HBIX NPEeMETOB, MOCKOJIbKY GU3UYECKHE 3aKOHBI JIeXKAT B OCHO-
Be MPOLEeCCOB U SBJIEHUH, U3y4yaeMbIX XUMUeEH, 6Ho0THeN, aCTPOHO-
Muel u pusndeckoil reorpadpueil. Pusrka — 3TO NpeaMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOH BKJIa/| B €CTECTBEHHO-HAY4YHYIO KAPTHUHY
MHpa, HO U NpefoCTaB/isieT HauboJiee siCHble 06pas3lbl NPUMEHEHUS

Mupe. Hakonen, dpusnka — KOTOPbIH
€CTECTBEHHO-HAy4YHbIMU [peJMeTaMUu JOJDKEH [JaTh

Y PaJIOCTH CAMOCTOSITEJIbHOTO OTKPBITUSI HOBOTO 3HAHUS
O/aHa U3 rJIaBHbBIX 33/1a4 GHU3UYECKOT0 06PA30BaHUSA B CTPYKTYpe

HOM rpaMOTHOCTH U MHTepeca K HayKe y OCHOBHOM Macchl 06y4aro-
LIUXCsl, KOTOpble B JAajbHeHIlleM OYAyT 3aHATbI B CaMbIX pPa3HO-
06pa3HbIX chepax .Ho He Ba)KHOU 3aa4el
JIsieTCs BbIIBJIEHUE U MOArOTOBKA TaJIAHTJ/MBBIX MOJIOJABIX JIOJeH
JJisl MPOJIoJXKEHUsI 06pa30oBaHuA U JajbHeled npodeccuoHalb-
JesITeJIbHOCTU B eCTeCTBEHHO-Hay4YHbIX UCCAeJOBaHUN
Y CO3JaHUH HOBBIX TeXHOJIOTHUH. COrJIacHO MPUHATOMY B MEX/AyHa-
poZiHOM coobiiecTBe onpeneneHuio, «kEcTrecTBeHHO-Hay4YHas rpa-
MOTHOCTB — 3TO CIOCOGHOCTD YeJIOBEKA 3aHUMAaTh aKTUBHYIO Ipak-
JAHCKY0 MO3UIHIO0 110 06111eCTBEHHO 3HaYUMbIM BOIIpOCaM, CBSA3aH-

€CTeCTBEHHO-Hay4YHbIMU HJessMU. HaydyHO TrpaMOTHBIM YesloBeK
CTPEMUTCA Y4aCTBOBATh B apryMeHTHPOBAHHOM OGCYKJAEHHUH IPO-
6JieM, OTHOCSLUXCA K €CTECTBEHHBIM HayKaM U TEXHOJIOTHAM, YTO
.TpebyeT OT Hero cjae/yIoluX KOMIIeTeHTHOCTeH:
—Hay4YHO OG'bACHATD SIBJIEHHUS,
OLI€HMBATb U MOHUMATbh OCOGEHHOCTH HAy4YHOI'O HCCJe[0BaHMUS,
WHTEPIPETHPOBATh JaHHble U HCIOJb30BaTh HaydyHble JlOKa3a-
TeJIbCTBA JI/15 10J1Iy4eHUs1 BbIBOJ,OB»
H3yyeHue PU3UKU CIOCOGHO BHECTH pellaloliuil BKIaJ B GopMHU-
pOBaHHE eCTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYaIOLIUXCH.

LEN M3YYEHWA YHEBHOIO NPEAMETA «®U3UKA~»

Llesin n3y4yeHusi PU3UKH HA YPOBHE OCHOBHOTO 0611iero o6pa3oBa-
HUA onpe/jiesieHbl B KOHIENIUY NpernojaBaHus y4eGHOTo npeaMeTa




«®dusuka» B ob6pa3oBaTe/ibHbIX OopraHusauusax Poccuiickoin ®Pepepa-
LMY, peasM3yI0LIMX OCHOBHble 00Ieo6pa3oBaTesibHble NMPOTrPaMMBbl,
yTBepXAEHHON pemeHneM Kouiermn MuHHUCTepcTBa NpOCBeleHUS
Poccuiickoit ®enepanuuy, npotokos ot 3 aekabpsa 2019 r Ne [1K-4BH.

llenn nsyyeHus GU3UKU:

—InpuobpeTeHHe HHTepeca U CTpeMJIeHUs] 00yJaloluXcsl K Hay4-
HOMY HM3Y4YEHUI0 NPHUPOJbI, Pa3BUTHE WX HHTEJJIEKTYaJIbHBIX
U TBOPYECKHUX CIIOCOOHOCTEM;

—pasBUTHE NpeJCTaBJIEHUN 0 HAYYHOM MeToJe I03HaHHUA U GOpMHU-
pOBaHUE UCCIEe[0BATE/IbCKOI0 OTHOIIEHUS K OKPY)KAIOIIUM fBJIe-
HUSM;

—dopMupoBaHUE HAYYHOTO MUPOBO33pEHHUSA KaK pe3y/bTaTa U3y-
YeHHs OCHOB CTPOEHHUS MaTepuu U PyHJaMeHTaJIbHbIX 3aKOHOB
dusukmy;

—dopMupoBaHue NpeACTaBJeHUH O posid GU3UKU JJId Pa3BUTHUA
JAPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

—pa3BUTHUE NpefCTaBJeHUN 0 BO3MOXHBIX cdepax Oyayueid mnpo-
deccuoHa/bHON [leAATEeJIbBHOCTH, CBA3aHHOW ¢ GU3MKOH, MOArO-
TOBKAa K JajbHellleMy o6y4eHHI0O B 3TOM HalpaBJeHMH.
JlocTyKeHMe 3TUX LieJlell Ha YpOBHe OCHOBHOTO 06liero o6pasosa-

HHA obecrnieyuBaeTCs pellleHHeM CIeyIINX 3a1ay:

—IpuobpeTeHNe 3HAHUH O AUCKPETHOM CTPOEHHHU BellecTBa, O Me-
XaHUYEeCKHX, TEIJIOBBIX, 3JIEKTPUYECKUX, MarHUTHbIX U KBaHTO-
BbIX SIBJIEHUSX;

—IpUobpeTeHNe YMEHUHN ONUChIBATh U OOBACHATbH QU3NUYECKHE SIB-
JIEHHUS C MCII0JIb30BaHHUEM MOJIyYeHHbIX 3HAaHUH;

—O0CBO€HHEe MeTO/I0B pellleHUs MPOCTeHIINX pacyéTHbBIX 3aJay C HUC-
Nnojb30BaHUeM GU3UYECKHUX MoJesiel, TBOPYECKHUX WU NMPAKTHU-
KO-OpUEeHTHPOBAHHbBIX 33/1a4;

—pasBUTHE YMEHUH Ha6GII0JAaTh NPUPOJHbIE sIBJEHHUS U BBIIOJIHATH
ONBITHI, JJAGOpaTOpPHbIE pabOTbl U 3KCIEpPUMEHTaJ/IbHble HUCCJef0-
BaHUA C MCNIOJIb30BaHUEM U3MEPUTENbHBIX NIPUOOPOB;

—OCBOeHHe NPUEMOB paboThl ¢ UHPopMaluell ¢usnyeckoro cozep-
’)KaHUSf, BKJIIOYass MHQOPMALUI0 O COBPEMEHHBIX JOCTIXKEHUAX
$H3MKY; aHa/IU3 U KPUTHYECKOE OlleHUBaHUue HHOpMaLuy;

—3HaKOMCTBO co chepaMu NMpodeCcCUOHANBHOU AeATEeJNbHOCTH, CBS-
3aHHBIMH C GU3MKOMU, U COBPpEeMEHHBbIMH TEXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTHXKEHHUAX GU3UIECKOHN HayKHU.

MECTO YYEBHOIO MPEAMETA «®U3UKA~» B YHEBHOM MNJIAHE

B coorBercTBuM ¢ ®I'OC 000 ¢u3uka siBasieTcss 06sA3aTeTbHBIM
IpeJAMeTOM Ha YpOBHE OCHOBHOIO o6llero o6pasoBaHus. [laHHas
nporpaMmma IpejycMaTpuBaeT ulydyeHue PpU3UKHA Ha 6A30BOM YpPOB-
He B 06béMe 238 4 3a Tpu roja ob6y4yeHUs IO 2 4 B HejleJito B 7 U 8



KJaccax M mo 3 4 B Hefdeaw B 9 Kiacce B TemaTHdyeckoM ILjia-

HUPOBAaHUM JJisi 7 U 8 KJIACCOB MPEJNOJaraeTcs pe3epB BpPeMeHH,
KOTOPBIA YYHUTENb MOXKET HUCII0Jb30BaTh 10 CBOEMY YCMOTPEHHUI0,a B
9 kJlacce — NOBTOpPUTEJIbHO-0606maomuid Moaysb. COJEPXKAHUE
YYEBHOTO MPEAMETA «PU3UKA»

7 knacc

PaspeJ1 1. PusuKa M e€ poJib B IO3HaHMM OKpPY Kalollero Mupa

dusrka — Hayka o npupoje. fABnenus npupojbl (MC1). dusuue-
CKHe sIBJIEHHUS: MeXaHHW4YeCKHe, TEIJIOBble, 3JIEKTPUYEeCKHe, Mar-
HHUTHBIE, CBEeTOBbIE, 3BYKOBEIE.

dusnyeckue BeJUIYHUHBL. 3MepeHne Ppruanideckux BeJudrH. Pu-
3uyeckyve Npu60opel. [lorpemHoCTs U3MepeHUH MexAyHapoJHas
cUcTeMa eJJUHHUII.

Kak ¢usuka u gpyrve ecrecTBeHHble HAyKHU U3y4alOT MPHUPOAY.
EcTecTBeHHO-Hay4YHbIN MeTO/, MO3HAHHWA: HabJI0JleHUe, TOCTaHOBKA
HAy4YHOT'O BOIIPOCA, BbIJBWKEHHUE THIOTE3, SKCIIEPUMEHT MO IPO-
BepKe rumnoTes, o6'bsiCHEHHe HabJoJaeMoro siBjeHusA. OnvcaHue
dusnyecKkux sBJEHUU C TOMOILbIO MO/JlesIel.

Hdemoncmpayuu

1. MexaHUYecCKHe, TENJOBbIe, 3JIEKTPUYeCKHe, MarHUTHbIE, CBe-

TOBBIE sIBJIEHUSI.
2. dusuyeckre NpUGOPHI U NpoLeaypa NPSIMbIX U3MEepPEeHUH aHa-
JIOTOBBIM U U POBBIM NPHUGOPOM.

Jabopamopnsie padomsr u onvimor>
. OnpefenneHyre 1jeHbl JeleHUd IKaJbl U3MEPUTEJbHOT0 NpU-60pa.
. U3MepeHue paccTOAHUM.

. I3MepeHue 06'b€Ma KUAKOCTHU Y TBEPAOTO TeJa.

. OnpesienneHne pasaMepoB MaJlbIX TeJl.

. U3MepeHune TeMnepaTypbl NPpU NOMOLIH KUJKOCTHOTO TePMO-
MeTpa U JaTyhKa TeMIlepaTyphl.

. [IpoBesieHre HccaeOBaHUs MO NPOBepKe THIOTEe3bl: AaJbHOCTh
MoJiéTa LIapHKa, MyLIleHHOI'0 TOPU30HTaJbHO, TeM 60JIbIIE, YeM
60Jibllle BBICOTA MyCKa.

Ul W N -
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Paspes 2. [lepBoHa4ya/ibHbIE CBeJeHUA O CTPOEHUHU BellecTBa
CTpoeHHe BellleCTBa: aTOMbI U MOJIEKYJIbl, UX pa3dMepbl. ONbIThI,
JAOKa3bIBawllle JUCKPETHOE CTPOEHUE BellleCTBa.

1 MC — a2/1eMeHTBI CoJiep>KaHHsl, BKJIIOYAIOLHMEe MeXIIpeJMeTHbIe CBS3H,
KOTOpBIE IOAPO6GHEee PaCKPbITHI B TEMAaTHYECKOM IIJIAaHUPOBAHUH.
2 3nech U faJsiee NPUBOAUTCS PAacUIMPEHHBIN ITepeyeHb J1abopaTOPHBIX pa-

8



60T U OIBITOB, M3 KOTOPOro YYUTEJIb JejlaeT BbIGOP M0O-CBOEMY
YCMOTpEHHUI U C y4YeTOM CIIMCKa 3KCIEepUMEHTAJIbHbIX 3a/laHuH,
npejijiaraeMbix B pamkax OI'd no pusuke.
JlBm>keHue yacTull BelecTBa. CBSI3b CKOPOCTHU JBUXKEHUS YaCTUL],
c TeMnepaTtypoi. BpoyHoBckoe nBuxeHue, nuddysus. Bsaumoeii-
CTBHMeE YaCTUI] BellleCcTBa: NPUTSKEeHHE U OTTaJIKUBaHUE.
ArperaTHble COCTOSIHUS BelllecTBa: CTPOeHHe ra3oB, XXUJKOCTel
U TBEPABIX (KPHUCTAJJIMYECKUX) TeJl. B3auMOCBsA3b MeX/y CBOM-
CTBaMM BeIECTB B pa3HbIX arperaTHbIX COCTOSTHUSIX U UX aTOM-
HO-MOJIEKYJISPHBIM cTpoeHHeM. OCO6GEHHOCTH arperaTHbIX COCTOSI-
HUH BO/JIbI.
Hemoncmpayuu
1. Ha6sroieHHEe GPOYHOBCKOIO JBHKEHUS.
2. Ha6buoaenue quddysun.
3. HabusironeHue siBJeHUH, O0O'bSCHSIOMIUXCA MPUTSKEHUEM HWJIU
OTTaJIKNBAaHHUEM YaCTHI] BELLLECTBA.
Jlabopamopusie padbomsr u onvimol
1. OneHka guaMeTpa aToMa MeTOJIOM psAoB (C HCIOJIb30BaHUEM
doTorpadui).
2. OnbITHI 110 HAGJIIOIEHUIO TENJIOBOT'O PacUIUpeHUs ra3os.
3. OnbITHI IO OGHAPYKEHUIO NENUCTBUS CUJI MOJIEKYJITPHOTO MPU-
TSXKEHUS.

Paszpen 3. IBu:KeHMe U B3aUMOJEeNCTBUE TeJl

MexaHU4yecKkoe /[BUXeHHe. PaBHOMepHoe U HepaBHOMepHOe
ABrxkeHHne. CkopocTb. CpeJlHASA CKOPOCTb NPH HEPaBHOMEPHOM
JBWXXeHWU. Pac4yéT nyTU U BpeMeHU JBUXKeHHUS.

flBneHre uHepuMHU. 3aKOH MHepLHUU. B3anMoaelcTBue Tesl Kak
NpUYMHA U3MEHEeHUd CKOPOCTHU JBHXKeHHs Tes. Macca Kak Mepa
WHEepPTHOCTHU TeJia. [I1oTHOCTB BenjecTBa. CBA3b NJIOTHOCTHU C KOJIU-
4eCcTBOM MOJIEKYJI B eJUHUILIe 06'bEMa BelllecTBa.

Cusia Kak XapaKTepHCTUKA B3auMojelcTBUsA Tes. CHJa ynpyro-
CTHU U 3aKk0H ['yka. U3mepeHue cujibl C 1OMOLbIO AUHaAMoOMeTpa. AB-
JleHVe TATOTEeHHUs U cuJia TsKecTH. CUa Ts»KeCTH Ha [pyTryx Ijia-
HeTax (MC). Bec Tesa. HeBecomocTb. CyioKeHHe CHJI, HallpaBJeH-
HBIX N0 OAHOW mpsAMoM. PaBHogeucTBywwasa cuj. Cuia TpeHUA.
TpeHHe CKOJIBXXeHUSI U TpeHUe NMOoKos. TpeHre B NpUpOJie U TeXHUKe
(MQ).

Hdemoncmpayuu

1. Hab6srofeHre MeXaHU4Y€eCKOro JBUXKeHU TeJla.

2. HN3mepeHue CKOPOCTH NPsIMOJIMHENHOTO
JABH>KEHHUs].

3. HabawoaeHue sIBJIeHUA UHEPLIUH.



4. HabstoieHMe U3MeHeHUsI CKOPOCTH NpPU B3aUMOJEUCTBUU TeJl.
5. CpaBHeHHe MaccC 10 B3aUMO/eHUCTBUIO TeJl.
6. Ciio’keHUe CUJ1, HallpaBJIEHHbIX 10 OAHOW NPSIMOM.

Jlabopamopmusle pabomsl u onvimasl

1. OmpenesieHHe CKOPOCTH PaBHOMEPHOIO JABWKeHUs (LIapuKa B
KUJKOCTH, MOJ€JTU 3JIEKTPUIECKOT0 aBTOMOOHUIIA U T. I1.).

2. OnpepesieHre cpeZiHEN CKOPOCTH CKOJIBXKEHHsI 6pyCKa WJIH 1Ia-
pHKa 10 HAaKJIOHHOMW MJIOCKOCTH.

3. OnpefeneHue MJIOTHOCTH TBEPAOrO TeJla.

4. OmnbIThl, JEMOHCTPUpPYIOIIHE 3aBUCHMOCTb pacTsikeHUs (Je-
dopmarum) Npy>KUHBI OT NPUJIOKEHHON CUJIBI.

5. OnbITH], JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl TDEHHUA CKOJIb-
>KeHMs OT Beca TeJsla M XapaKTepa CONPHUKaCAaIoUUXCs TOBepX-
HOCTeH.

Paspgen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTEHN M ra3oB

JlaByienue. Crioco6bl YMeHbIIEHUS U YBeJW4YeHUs AaBieHus1. /JaB-
JleHUWe rasa. 3aBUCUMOCTb JaBJIeHUs ra3a oT 00'bEéMa, TeMIepaTyphl.
[lepenava fgaBieHUA TBEPABIMHU TeJIaMHM, >KUJAKOCTSIMHU U rasaMu.
3akoH [lackaJsisa. [ITHeBMaTHYecKHe MalllMHbI. 3aBUCUMOCTh AaBJie-
HHUA KUAKOCTH OT IJIy6UHBL. ['mapocTraTuyeckuit napagokc. Coo6-
mawlmecs cocyabl. [napaBinyeckde MeXaHU3Mbl.

AtMocdepa 3emsn U aTMochepHoe faBisieHUe. [IpUIUHBI cylle-
CTBOBaHMUS BO3AYLIHON 060siouky 3eMsd. OnblT Toppudesiu. Us-
MepeHHEe aTMOCPepHOro JaBjeHHs. 3aBUCUMOCTb aTMOChEPHOTO
JaBJIeHUsI OT BbICOTBI HaJ, ypoBHeM Mops. [Ipubopsl A1 U3MepeHUs
aTMochepHOro JaBJeHUs.

JlelicTBHe »)KMAKOCTH Y rasa Ha NOTPY>KEHHOe B HUX TeJso0. BbITai-
KMBamwlas (apxuMenoBa) cuja. 3akoH Apxumeja. [lnaBaHue TeJl.

BosayxomnsaBaHue.
Hdemoncmpayuu
1. 3aBUCHMOCTD JAaBJIeHHS rasa oT TeMIepaTyphl.
2. llepepaya faBjieHUA KUJKOCTbIO U FA30M.
3. CooGmaroniuecs cocyabl.
4. T'mgpaBanYeCcKU npecc.
5.IlposiByieHue AelcTBUSA aTMOCHEPHOTro AaBJIeHUS.
6. 3aBUCHUMOCTDH BbITAJIKMBaloNleu CUJIBI oT 06BbEéMa

MOTPY?>KEHHOWYACTHU TeJia U IJIOTHOCTHU KHUJKOCTH.

7. PaBeHCTBO BbITAaJIKUBAIOLLEN CUJIbI BECYy BBITECHEHHOM KU KO-
CTH.

8. YcioBue msaBaHUS TeJi: IJIaBaHUE WJM NOTPYKEHUe Tesa B 3a-
BHUCHMOCTHU OT COOTHOILIEHHUS MJIOTHOCTEHN Tesla U XKUJKOCTH.
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Jabopamopusie padbomsr u onvimult
1. UccnepoBaHue 3aBUCMMOCTH Beca TeJsa B BoJie OT 06'b€éMa norpy-
>KEHHOU B XKUJIKOCTb YaCTH TeJa.

2. OnpepesieHre BbITAJKUBAIOIIEN CUJIBI, JeHCTBYIOIeN Ha TeJlo,
MOTPYKEHHOE B )KUJKOCTb.

3. [IpoBepka He3aBHCHMOCTH BbITAJKHUBAKIEN CUJIbI, JEUCTBYIO-
1eM Ha TeJIo B )KUKOCTH, OT Macchl TeJsa.

4. OneIThl, JEeMOHCTpPUpPYIOLIHE 3aBUCUMOCTb BbITaJKHUBaIOILEN
CUJIBl, JleHcTByIOLled Ha TeJo B XUAKOCTH, OT 06béMa NOrpy-
)KEHHOM B XXUAKOCTb YaCTH TeJa U OT IJIOTHOCTH XKUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYHMPOBAHHUE JIOAKU H
olnpejesieHHe eé rpy30nogbEMHOCTH.

Pa3zpgesn 5. PaGoTa 1 MOLIHOCTb. JHEPrus

MexaHuuyeckasi pabota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJOHHAas IJIOCKOCTb.
[IpaBu/I0 paBHOBecHsA pblyara. [I[puyMeHeHUe NpaBuJja paBHOBeCUS
pplyara K 6JI0Ky. «30Ji0oTOe mpaBusio» MexaHUKHU. KIIJl mpocTbix
MeXaHHU3MOB. [IpocTble MeXaHU3MbI B ObITY U TEXHHUKE.

MexaHu4yecKasi aHeprus. KnHeTu4deckas U NoTeHIMa/IbHas SHeP-
rud. I[IpeBpalleHHe OJHOTO BHJA MeEXaHUYECKOM 3SHEpPruu B
APYyroil.3aKoH COXpaHEeHUs IHEPTUU B MeXaHUKEe.

Hdemoncmpayuu

1. [IpuMepsI NPOCTHIX MEXAaHU3MOB.

Jabopamopusie pabomsr u onvimol

1. OnpepesieHre paboThbl CUJAbI TPEHUs NPU PAaBHOMEPHOM JIBHKe-

HHUM TeJia 10 TOPU30HTAIbHOMN MOBEPXHOCTH.

2. UccnepoBaHue ycJIOBUYM paBHOBeCUs pblyara.

3. U3mepeHnue KII/l HAaKJIOHHOM MJIOCKOCTH.

4. V3y4yeHHe 3aKOHA COXpPAaHEHUsI MEXaHUYECKOW IHEPTHH.

8 knacc

Pa3paesn 6. TenioBble ABJIEHUS

OCHOBHBbIE TMOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETUYECKON TeopuH
CTpoeHUs BellecTBa. Macca 1 pa3aMepbl aTOMOB U MOJIeKYJI. ONbITHI,
noATBepXKAAIKe OCHOBHbIE ITOJIOXKEHHUA MOJIEKYJIAPHO-KHUHEeTH4e-
CKOU TEOPHH.

Mogenu TBEPAOTroO, XKUJKOT0 U ra3006pa3HOro COCTOSIHMH Bellle-
ctBa. Kpucraminyeckve u amopdHbie Tesa. O6'bICHEHUE CBOWUCTB
rasos, *KUJIKOCTEN U TBEPAIX TeJl HA OCHOBE MOJIOKEHUU MOJIEKY-
JISIpPHO-KUHEeTUYeCcKou Teopuu. CMauyuMBaHUe U KalUWJIIPHBIE sIBJIe-



HUsl. TensioBoe pacliMpeHUE U CKATHUE.

Temnepartypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBU-
)KeHUsi dacTul.. BHyTpeHHsis 3Heprus. CnocoGbl H3MeHEHUSs
BHYTpeHHeH 3Hepruu: Tenjonepeaaya U coBeplieHre paboThl. Buabl
TenJonepesadyy: TeIJIOMNPOBOJHOCTb, KOHBEKIUS, U3JIYUEHUE.

KosinyecTtBo TenyioThl. YaesbHasd TeMJOEMKOCTb BellecTBa. Te-
JIO0O6MEH U TEIJIOBOE paBHOBecHE. YpaBHEHUE TEIJIOBOTO OaJiaHca.
[lnaBieHne U OTBepJeBaHHWEe KPUCTAJIMYECKUX BeleCTB. YJeJ/bHas
TemJioTa mJaBjeHUs. [lapoo6paszoBaHue U KoHZeHcauus McnapeHue
(MC). Kunenue. YenbHasi TenjoTa napoo6pa3oBaHus. 3aBUCUMOCThb
TeMIepaTypbl KUIEHHUSA OT aTMOCPepHOro JaBJieHHUs.

BiaxxHOCTB BO3AyXAa.

JHeprus TONJIUBA. Y/ieJibHas TelJoTa CrOpaHUs.

[MpuHUMNBI paGoThl TemyaoBbIX aABurateseir KIIJ| TemysioBoro
ABuratess. TenyioBble ABUraTe/ U U 3alUTa OKPYKAOIEN cpeabl
(MQ).

3aKOH COXpaHeHUs U IpeBpallleHUsl SHEPTUU B TEMJIOBBIX MPO-
neccax (MC).

Hdemoncmpayuu

1. Ha6srofieHre GPOYHOBCKOTO IBUXKEHUS.

2. Habuaonenue nuddysuu.

3. HabusopgeHue sIBJeHWH CMadyMBaHHUs W KalMWJUISIPDHBIX SIBJIE-
HUM.

Haburo/jeHre Tenja0BOro pacuiupeHus Tesl.
. U3meHeHUe faBieHNs ra3a Npyu U3MeHEeHUH 06'b€Ma U HarpeBa-
HUU WM OXJIaKAEeHUH.
. [IpaBuJsia u3aMepeHUs TeMNepaTyphl.
. Buap! Terionepeavm.
. OxyaxkAeHre IPU COBEPIIEHUU PABGOTHI.
9. HarpeBaHue npu coBeplieHUH paboThbl BHEIIHUMU CUJIAMHU.
10. CpaBHeHUE TEIJIOEMKOCTEN pa3IMuYHbIX BElECTB.
11. HabaoaeHUe KUITEHUS.
12. Hab6narwoneHue IIOCTOAHCTBA TeMIlepaTyphbl npu
IJ1aBJIEHUH.
13. Mojesy TemIoOBbIX JBUraTEIEeH.
Jlabopamopubie pabomst u onvimol
1. OnbITHI IO OGHAPYKEHUIO JeHCTBUS CUJI MOJIEKYJIIPHOTO MPU-
TSXKEHUS.
2. OnbIThI MO BbIpAlJMBAaHUIO KPUCTAJJIOB TOBAPEHHOW COJIM MUJIH
caxapa.
3. OnbIThl IO HAGJIIOJEHUIO TEIJIOBOTO PAacCUIUpPEeHUs ra30B, XKU/I-
KOCTeU Y TBEPABIX TeJl.

v
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4. OnpepesieHue JaBJeHUs BO3/lyXa B Oa/lJIOHe LINPULA.
5. OnbITHI, AJEMOHCTPUPYIOIHE 3aBUCUMOCTDb JaBJIEHUSA BO3yXaoT
ero o6'béMa M HarpeBaHUs WU OXJIK/eHHS.

6. llpoBepka runoTesbl JUHEWHOU 3aBUCUMOCTU [JJHHbI CTOJIOMKA
KUJKOCTH B TEPMOMETPUYECKON TPyOKe OT TEMIIEPATYPHI.
7. Habso/ieHne WU3MeHeHUsl BHYTPEHHEW 3HEPrUu Tesla B Pe3yJib-
TaTe TeIJIoNepeladyd U PaboThl BHEIIHUX CUJL.
8. UccnenmoBaHue siBJIeHUs TeIlJIoOOOMeHa IIPU CMeEIIMBaHHUHM XO-
JIOJJHOM U ropsvyeu BoJibl.
9. OmpegesieHHe KOJIMYECTBA TeMJIOThI, MOJYYEeHHOrO0 BOJOHW MNpHU
TeNJIOOOMeHe C HarpeThIM MeTa/IMYeCKUM ITUJIUHAPOM.
10. OnpejesieHue yAeJbHOU TEMJIOEMKOCTH BellecTBa.
11. UccnepoBaHue npoLecca ucnapeHusl.
12. OnpepesieHHe OTHOCHUTEJNbHOW BJIAXXKHOCTU BO3AyXa.
13. OnpegeneHue yaeqbHOUN TENJIOTHI MIJIaBJEHUA JbJa.

Pasgesn 7. Jy1eKTpu4yecKkre U MarHUTHbIE SIBJIEHUSA

JnekTpusanua Tes. /JlBa poJa 3JieKTpUUYECKUX 3apsifioB. Bsaumo-
JelcTBUEe 3apspKeHHbIX Tes. 3akoH KysioHa (3aBHCHMOCTB CHJIBI
B3aUMOJENUCTBUS 3apPSPKEHHBIX TeJl OT BEJWYHHBI 3apsl0B U pacCTo-
SHUS MEX/y TeJlaMu).

JdyiekTpudeckoe noJie. Hanps»kEéHHOCTb 3JIEKTPHUYECKOTO MOJIA.
[IpuHLMUI CyTIepNO3ULIUU 3JIEKTPUUECKUX NoJIel (Ha KaueCTBEHHOM
YPOBHe).

HocuTesu asieKTpHU4eCKUX 3apA[0B. JJIeMeHTapHbIU 3J1IeKTpUYe-
ckuli 3apsaj. CtpoeHue atoMa. [IpOBOAHUKU U JU3TEKTPUKHU. 3aKOH
COXpaHeHHs 3JIeKTPUUYEeCKOro 3apsaja.

JJIeKTPHUYECKUH TOK. YCJ0BHUSA CYLeCTBOBAaHUS 3JIEKTPUUECKOTO
ToKa. UCTOYHUKU NMOCTOSTHHOTO TOKa. [leiCTBUSA 3J1eKTPUYECKOTO
TOKa (TeIJioBOe, XUMH4YECKOe, MarHUTHOe). JJIEKTPUIECKUH TOK B
JKUJKOCTSIX U rasax.

dJiekTpu4yeckad 1enb. Cuia Toka. JJeKTpUUecKoe HalpsKeHUe.
ConpoTuBJieHMe NPOBOJHMKA. YeJlbHOE CONPOTHBJEHHE BelLleCcTBa.
3akoH Oma as14 ydyacTka genu. [lociesoBaTesbHOE U IapaJsijie/lbHOE
coefUHEHUE NPOBOJHUKOB.

Pa6oTa ¥ MOIIHOCTH 3JIEKTPUYECKOrO TOKa. 3aKoH Jkoyasa—
JleHUa. dJIeKTpUYECKUE LIeNU U TOTPeOUTENU 3JIEKTPUUECKOUN 3Hep-
ruu B 6bITy. KOopoTKOe 3aMblKaHHe.

[locTosiHHBIe MarHuThl. B3aumMoaelcTBUE MOCTOSIHHBIX MAarHUTOB.
MarHuTHoe mnoJie. MarHUTHOe moJe 3eMJM U ero 3HayeHue J[Jis
’)KM3HU Ha 3emJie. OnbIT JpcTefa. MarHUTHOe MoJie 3JIEKTPUYECKOT O
ToKa. [l[pyMeHeHHe 3/1eKTPOMarHUTOB B TexHUKe. JlelicTBMe Mar-
HUTHOTIO MO0JIsSI HAa NPOBOJHUK C TOKOM. JJIEKTPOABUTATEb OCTOSIH-



HOro TOKa. Hcmo/sib30BaHHMe 3JIEKTPOJBUTATENIEd B TeXHUYECKUX
YCTPOKCTBAxX U HA TPAHCIIOPTE.

OneiTel ®apazes. ABjeHne 3JIeKTPOMarHUTHOW MHAYKLUH. [1pa-
BuJIo JleHua. dyiekTporeHepaTop. Croco6bl MOJIyYeHUS 3JeKTpUude-
CKOU 3Hepruu. JJIeKTPOCTAHIIUU Ha BO30OOHOBJIsIEMbIX UCTOYHUKAX
3HEPruu.

Hemoncmpayuu

1. JsieKTpu3auus TeJl.
2. /IBa poJa 3/JeKTpUYECKUX 3apsfoB U B3aUMOJENCTBHE 3aps-
>K€HHBIX TeJl.
3. YCTpOKCTBO U AeUCTBHE 3J1€eKTPOCKOIIa.
4. dneKTpocTaTUYecKasd UHAYKIUA.
5. 3aKOH coxXpaHeHHUs 3JIEKTPUIECKUX 3apsi0B.
6. [IpOBOHMKHU U AUIJIEKTPUKH.
7. MojenupoBaHUE CUIOBBIX JJUHUN 3J€KTPHUUECKOTO MOJIS.
8. UCTOYHUKU NOCTOAHHOTO TOKA.
9. /lelicTBUSA 3/IEKTPHUYECKOTO TOKA.
10. dn1eKTpHUYECKUM TOK B >KUJKOCTHU.
11. l'a30BbIl pa3psn,.
12. 3MepeHUe CUJIbI TOKA aMIIEPMETPOM.
13. 3MepeHHe 3JIeKTPUYECKOr0 HaANpPSKEHUA BOJbTMETPOM.
14. PeocTaT u Mara3uH CONPOTUBJIEHU.
15. Bsaumo/ielicTBre NMOCTOSHHBIX MAarHUTOB.
16. MogenupoBaHHe HEBO3MOXKHOCTHU pasZie/leHUs] MOJIIDCOB Mar-
HHUTA.
17. MogennpoBaHHMe MarHUTHBIX NOJIEH MOCTOSHHBIX MarHUTOB.
18. OnoeIT IpcTena.
19. MarHuTHOe 1oJie TOKa. JJIeKTPOMarHur.
20. [leficTBre MarHUTHOTO NOJisl HA TPOBOJAHUK C TOKOM.
21. dnekTpoaBUraTe/b IOCTOSHHOTO TOKA.
22.UccnenoBaHue SIBJE€HHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.
23. Onbitel ®apages.
24. 3aBHCHMMOCTD HallpaBJIeHHU UHAYKLIMOHHOI'O TOKa OT yCJIOBUHEro
BO3HUKHOBEHUS.
25. dJ1IeKTporeHepaTop NOCTOSSHHOTO TOKa.
Jabopamopusie padbomsr u onvimul
1. OnpITEI IO HAOGJIIOAEHUIO 3JIEKTPU3AlLUU TeJ UHAYKIUEN U NPU
CONIPUKOCHOBEHHH.
2. HccnepoBaHue [eWCTBUA  3JeKTPUYECKOro TMOJIA Ha
MPOBOJAHUKHU U AU3JIEKTPUKH.
3. Coopka U mpoBepKa pabOThl 3JIEKTPUYECKON LeNMU MOCTOSHHOTO
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

TOKa.

. U3MepeHue u peryimpoBaHue CUJIbI TOKA.

. U3MepeHUe u peryiupoBaHue HaNPSKEeHUS.

UccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa, UJYIEr0 4epe3 pe-
3UCTOP, OT CONMPOTUBJIEHHsI PE3UCTOpPA M HANPSKEHUS Ha pe3u-
cTope.

. OnbITHI, AEMOHCTpHUDYOIIHME 3aBUCUMOCTb 3JIEKTPHUYE€CKOro Co-

INPpOTHUBJIEHHUA NMPOBOAHHWKA OT €ro AJIMHBbI, IJIOAaAW ITolleped-
HOro Ce4eHHd U MaTepHuaJia.

. [IpoBepka npaBuJia CJA0KEHUS HANpPsDKEHUH NMPU MOCJIEeL0Ba-

TeJbHOM COeJJUHEHUH [ BYX PE3UCTOPOB.

. [IpoBepka npaBuJa AJis1 CUJIbl TOKA NP NapaJsijieJlbHOM coeau-

HEHHWH PE3UCTOPOB.
OnpeneneHue paboThl 3JEKTPUUYECKOTO TOKA, UAYIIEro Yyepes
pe3ucTop.
OnpeneneHue MOIIIHOCTH 3JIEKTPHUYECKOI0 TOKa,

BblJleJIieMOMHa pe3ucTope.
HccnepoBaHue 3aBUCHMOCTH CUJIbl TOKA, UAYIIETO Yepe3 JiaM-
MOYKY, OT HAllps>KeHUd Ha Heu.
Onpegnenenue KII/l HarpeBaTess.
HccnenoBaHve MarHMUTHOTO B3aWUMOJEWCTBUS MOCTOSHHBIX Mar-
HHUTOB.
H3yyeHHe MarHUTHOTO MOJIS MOCTOSHHBIX MAarHUTOB MPU UX
00'beIMHEHUH U Pa3/leIeHHUH.

UccnepoBaHne  [elCTBUA  3JIEKTPUYECKOTO TOKa  Ha
MarHUTHYIOCTPEJIKY.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJEU-
CTBUS KaTYIIKH C TOKOM M MarHuTa OT CUJIbl TOKAa U HaIpaBJie-
HUS TOKa B KaTyIIKe.
H3y4eHue JeACTBUS MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
KoHcTpyupoBaHue U n3ydeHue paboThl 3JIEKTPOJBUTATEIS.
H3amepenue KII/| asieKTpoBUraTe/IbHOM YCTaHOBKH.
OnbITHI 10 MCC/IEA0BAHUIO ABJIEHUA 3JIEKTPOMarHUTHON HHAYK-
LIUW: UCCAeJOBaHUe U3MEHEHUN 3HaUeHUA U HallpaBJIeHUsA HUH-
AYKIJMOHHOTO TOKA.

9 knacc

Pa3aes 8. MexaHuYeCcKHe AABJIEHUA

MexaHu4yecKkoe JBH)>XeHHe. MaTepuasibHada Todyka. ChcTeMa OT-
cyéta. OTHOCHMTE/bHOCTh MeXaHUYeCKoro JBWXeHUs. PaBHoMepHoe
NpsAAMOJIMHEHHOe JBWXeHHe. HepaBHOMepHOe NMpAMOJIMHENHOe [BU-
>keHHre. CpeJHASA 1 MTHOBEHHasl CKOPOCThb TeJsia IPA HepaBHOMep-



HOM ABHXEHHH.

YckopeHue. PaBHOyCckOpeHHOe NpsiMoJIMHelHoe JBUXeHUe. CBo-
6oaHOe nageHue. OnbIThl [anuies.

PaBHOMepHOe JBWXXeHHe N0 OKpy:KHOCTHU. [lepuos u dactora 06-
pameHud. JIMHelWHass W yrjoBas CKOPOCTH. lleHTpocTpeMHUTe/JbHOE
yCKOpeHHe.

[lepBrili 3ak0oH HbroTOHA. BTOpou 3akoH HerooToHa. TpeTuii 3a-
KOH HproToHa. [IpyHLIMN Cyneprno3uLuy CUJL.

Cuia ynpyroctu. 3akoH 'yka. Cusia TpeHUA: cuJla TPEHUS CKOJIb-
’>KeHHs, CUJla TPEHUd NIOKO4, Apyrue BUAblI TPEHUS.

CuJia TA2KeCTHU M 3aKOH BCEMUPHOTO TATOTEeHHUs. YCKOpeHHe CBO-
6oaHoro nageHus. /IBmxxkeHue miaaHeT Bokpyr CosiHna (MC). IlepBas
KOCMHYecKas CKOpocTb. HeBecOMOCTb M NleperpyskHu.

PaBHOBecre MaTepHasbHOW TOYKH. AGCOJIOTHO TBEpJOE TeJo.
PaBHOBecue TBEpAOro Tesa C 3aKpemIEHHOM Ocbl0 BpalleHus. Mo-
MEeHT cuJibl. lleHTp TsKecTH.

Umnynbc Tesa. U3ameHeHue mMmnyJsibca. UMnysabc cuibl. 3aKOH
coxpaHeHHUs uMIyjabca. PeakTuBHOe aBMKeHUe (MC).

MexaHu4yecKas paboTa U MOIHOCTb. PaboTa cuJ TsAXKeCTH, ynpy-
roctH, TpeHus. CBsA3b 3Hepruu U paboTsl. [loTeHMaIbHAS SHEPT U
TeJsla, NMOAHATOrO HAJ, MOBEPXHOCTbIO 3eMJIM. [loTeHnnanbHadA
3Heprusi cKaTol npykuHbl. KnHeTudeckas sHeprusi. Teopema o
KMHeTUYeCKOM 3Hepruu. 3aKOH COXpaHeHHsI MeXaHU4YeCKOU
SHEepruHu.

Hdemoncmpayuu

1. HaGuroeHWe MeXaHUYeCcKOro JBIKEHHUs TeJla OTHOCHUTEJIbHO
pa3HbIX TeJ OTCYETA

2. CpaBHeHUMe NyTell U TPaeKTOPUN [ABWKEHHUS OJHOTO U TOTO Ke
Tesla OTHOCHUTEJIBHO Pa3HbIX TeJ OTCYETA

3. U3MepeHHe CKOPOCTH U YCKOpPEHUs MNPAMOJIMHEHWHOIrO JBHXe-

HHUS.

. UccnenoBaHue NIprM3HAKOB PAaBHOYCKOPEHHOTO JIBMXKEHHUS.

5. HabuirogeHue ABUXKEHUS TeJla [0 OKPY>KHOCTH.

6. HabGirojeHne MexXaHUYeCKHUX SBJEHUM, NPOUCXOJALIUX B CH-
cteMe oTcuyéTa «Tesexxka» NpyU eé paBHOMEPHOM M YyCKOPEHHOM
JBI)KEHHUM OTHOCHTEJIbHO KabrHeTa QU3UKHU.

7. 3aBUCHMOCTb YCKOpPEHHUs Tesla OT Macchl TeJjla M JeHCTByloLlel
Ha HeTO CHUJIBI.

8. Hab6siozeHre paBeHCTBa CUJI IPY B3aUMOJIeHCTBUM TelJl.

9. U3MeHeHHe Beca TeJia IPY YCKOPEHHOM JIBH>KEHHH.

10. [lepegaya umMmnyJibca Npy B3aUMOJENUCTBUU TeJl.
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11. IIlpeo6pa3oBaHUsA 3HEPTUH NPU B3aUMOJENCTBUU TeJl.
12 CoxpaHeHHe UMITYJIbCA IPU HEYNIPYTOM B3aUMOAEeHCTBUH.

13. CoxpaHeHHe MMIYyJIbCa NPU aGCOJIOTHO yNIPyroM B3aWMoJeM-
CTBHUU.

14. Ha6usitoqeHHe peaKTUBHOTO JBUXKEHUSI.

15. CoxpaHeHHe MeXaHHUYeCKOH 3HepTruy NpH CBOGOJHOM MaJleHHUHU.

16. CoxpaHeHVe MeXaHU4YeCKON SHepTHUH NPH JBUXKEHHH TeJia o/,
AeUCTBUEM NNPY>KUHBI.

Jabopamopusie padbomst u onvimul

1. KoHcTpyupoBaHHe TpakKTa /[Js pa3roHa U JaJibHeHIIero
paBHO-MEPHOT0 JBHXXeHUs LIapUKa UJIU TeJeXKH.

2. OnpegsenieHre cpefiHEH CKOPOCTH CKOJIbKeHHUA OpyCcKa UJIU JBU-
>KeHMUsI lIapHKa 10 HAKJIOHHOH IJIOCKOCTH.

3. OnpezesieHHe yCKOPEHUA TeJla IPU PaBHOYCKOPEHHOM JIBUKe-
HUU 10 HAKJIOHHOMU IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHM NPU PaBHOYCKO-
PEHHOM /JIBM>KeHHHU 6e3 HayaJlbHOW CKOPOCTH.

5. [IpoBepka runoTessl: eCJIUM IPU PAaBHOYCKOPEHHOM /[ BH>KEeHUU
6e3 Ha4YaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psAJ, HEYETHBIX
4uceJ, TO COOTBETCTBYKIMEe NPOMEXYTKU BpeMeHHU OJ{MHa-
KOBBL.

6. UccienoBaHre 3aBUCUMOCTH CHUJIbl TPEHUSI CKOJIbYKEHHUS OT CHU-
JIbl HOPMaJIbHOTO JlaBJeHHUA.

7. OnpeneseHue K03 PpuliieHTa TPeHUS CKOJILKEHHUS.

OnpepeseHye )KECTKOCTH NPY>KUHBI.

9. OnpefeneHre paboThbl CUJIbl TPEHHUs] IPU PAaBHOMEPHOM JIBHXKe-
HHUH TeJla 10 TOPU30HTAJIbHON NOBEPXHOCTH.

10. OnpenesieHHe paGoOThl CHUJIbI YIIPYTOCTH IPHU HNOABEME I'py3acC
HCII0JIb30BaHHWEM HEIOJBUXXHOT'0 U IOABUKHOTO 6JIOKOB.
11. U3y4yeHUe 3aKOHA COXpaHEHHWs SIHEPTUU.

o]

Pa3ges1 9. MexaHu4YecKHe KOJIeGaHUs M BOJIHBI

KonebaTesnbHOoe  JIBHIKEHUE. OCHOBHBIE  XapaKTepPHUCTHUKHU
KoJIe6aHUH: MepHuo/Jl, 4acTOTa, aMIUIUTyAa. MaTeMaTU4YeCKUU U
MPY>KUHHbBIN MasTHUKHU. [IpeBpalueHue 3Hepruu npu

KO0JIebaTeJTbHOM JIBM)KEHUH.

3aTyxaromue Koyie6aHusA. BeiHyK/1eHHbIe Kosie6aHusl. Pe3oHaHC.
MexaHndeckre BoJIHBL. CBOMCTBAa MeXaHUYECKHUX BOJIH. IIpo-
JlOJIbHBIE U MOoIepeYHble BOJIHBL JJIMHA BOJHBI U CKOPOCTH eé pac-
NnpocTpaHeHUsl. MexaHUYeCKHe BOJIHBI B TBEPOM TeJie, ceiicMuye-
ckue BoJsiHbI (MC).

3ByK. 'poMKOCTE 3ByKa M BbIcOoTa ToHA. OTpakeHHe 3ByKa. UH-



$pasByk U yIbTPA3BYK.
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Hdemoncmpayuu

1. HaburogeHue KoJsieGaHUU TeJs MoJ AeWCTBUEM CHJIbl TSXKECTH
U CHUJIBI yIIPYTOCTH.

2. Hab6sromeHue KoJsiebaHUM rpy3a Ha HUTU U Ha NIPY>KUHe.

. Ha6sroieHre BBIHY>KJeHHBIX KOJIe6aHUH U pe30HaHca.

4. PacnpocTpaHeHUe MNpPOAOJbHBIX W NONEpPEYHBbIX BOJIH (Ha MoJe-
JIN).

5. HabGuro/ileHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCcTU4YeCKHI pe30HaHC.

Jlabopamopusie padbomst u onvimol

1. OmnpepesieHHe 4acTOThI U MEPUOJA KOJIe6AaHUUM MaTeMaTHYeCKO-
ro MasiTHUKA.

2. OnpepeneHye 4acTOThI U IepHUO/ia KOJIe6aHU U NPY>KUHHOT0 Ma
SITHUKA

3. UccnenoBaHue 3aBUCUMOCTH IepUo/ia Kojie6aHUM MOJIBENIEeHHO-
ro K HUTH rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH nepuojia KoJieGaHUuH
NPYy>KUHHOTOMAasATHUKA OT MaccChl rpy3a.

5. [IpoBepka HE3aBUCHMOCTH MepUoia KojaebGaHUH rpysa, nojBe-
LIEHHOTr0 K HUTH, OT MaccChl rpy3a.

6. OmnbITBl, [JEMOHCTPUPYIOLIHME  33aBUCHMOCTb IepHoja
KoJIeGaHUH TMNPY>KUHHOTO MasiTHUKA OT MacChl TIpy3a H
JKECTKOCTHU MPYKUHBI.

7. U3MepeHUe yCKOpeHUsI CBOGOHOTO NMajieHHs.

w

Pa3sgen 10. JjeKTpOMarHUTHOEe IoOJie M 3JeKTPOMarHUTHhIe
BOJIHBI

J/IeKTpOMarHuTHOE ToJie. JJIEKTPOMarHuTHble BoJIHbI. CBOWCTBa
3JIEKTPOMAarHUTHbIX BOJIH. lllkaJsia 3/leKTpOMarHUTHbIX BOJIH. Hc-
M0JIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH [JisI COTOBOU CBSI3H.

JneKTpoMarHuTHass npupoja cBeta. CKOpoCTh cBeTa. BoJsiHOBbIe
CBOMCTBa CBeTa.

Hemoncmpauyuu
1. CBo#CTBA 3/1IEKTPOMAarHUTHBIX BOJIH.
2. BosiHOoBBIE CBOMCTBA cBeTa.

Jlabopamopnvie pabomuvr u onvimol
1 H3y4yeHUe CBOWCTB 3JIEKTPOMarHUTHBIX BOJIH C MOMOIIBK MO-
6uabHOTO TesedpoHa.

Pa3zaen 11. CBeTOBBIE SIBJIEHUS

JlydyeBasi Mofiesib cBeTa. McTOYHUKM cBeTa. [IpssMosinHeliHOe pac-
npocrpaHeHue cBeTa. 3aTMeHus1 CosHua U JlyHbsl. OTpakeHHe CcBe-
Ta. [ls1ockoe 3epkasio. 3aKOH OTpa)KeHHs CBeTa.



[IpesioMsieHMe cBeTa. 3aKOH MNpeJsioMJeHUd cBeTa. [losHoe BHY-
TpeHHee OTpakeHHe cBeTa. Mcrno/sib30BaHMe IOJHOIO BHYTPEHHETrO
OTpaKeHUsl B OITUYECKUX CBETOBO/AX.

Jlunsa. Xop ny4deit B simH3e. OnTH4eckas cucteMa ¢oToanmnapa-
Ta, MUKpocKona u Teseckona (MC). '1a3 kak onTuyeckasi cucTeMa.
BJIM30pyKOCTB U [Ja/IbHO30PKOCTb.

PasnoxkeHue 6esoro cBeta B crekTp. OnbiThl HhroTOHA. CiioXkKe-
HHe CIIeKTpaJIbHbIX 11BeTOB. /lucnepcus cBeTa.

Hdemoncmpayuu

1. [IpaMoJsinHeliHOe paclpoCTpaHeHHe CBeTa.
2. OTpaxkeHHe cBeTa.
3. MMonyyeHue M300paKeHUH B NJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJjax.
[IpesiomneHue cBeTa.
OnTuyecKud CBETOBOJI,.
Xop ydyel B cobUparolieu JIMH3eE.
Xo/J iyded B pacceuBarollel JIMH3eE.
[MosrygyeHHE U306 paKeHUH C TIOMOIIBIO JIMH3.
[IpuHnun gedicTBus doToanmnapaTta, MUKPOCKONA U TeJIECKO-
na.
10. Mogenn riasa.
11. PasJsioxeHue 6es10T0 CBETa B CIIEKTP.
12. TMosny4yeHue 6es0r0 CBeTA IPU CJA0XKEHUU CBETA Pa3HbIX I|BETOB.
Jlabopamopusie padbomsr u onvimol
1. UccnepoBaHMe 3aBUCUMOCTH yTJjla OTpa>KeHHs1 CBETOBOIO Jy4a
OT yTJla NaZleHus.
2. 3ydyeHHe XapaKTePHUCTHUK U300pakeHUs NpeMeTa B IJIOCKOM
3epkaJie.
3. UccneoBaHre 3aBHCUMOCTH yTIJIa NPEJIOMJIEHUS] CBETOBOIO JIY-
4Ya OT yrJia Ma/ieHUs Ha TPaHUIEe «BO3JyX—CTEKJIIO».
. [lonyyeHue n306pakeHUM Cc MOMOIIbIO COOMparoLel JIMH3bI.
. OnpeneneHre POKYyCHOro pacCTOSHUS U ONITUYECKOU CUJIBI CO-
Guparollel JINH3bI.
. OnbITHI 10 pa3/10KeHHIO 6eJ10ro cCBeTa B CIIEKTP.
7. OnbIThHl IO BOCHPHUATHUIO LIBETA NpeJMeTOB NPU UX HAOJIIOJAeHUU
yepes 1|BeTOBbIe PUIbTPBI.

O 0N o

RS

o

Pa3aes 12. KBaHTOBBIE IBJICHUA

OnbiThl Pesepdopaa v nyiaHeTapHasi MoJieJib aToMa. MoeJib aTo-
Ma bopa. UcnyckaHue U norJjiolieHue cBeta aroMoM. KBaHThL. JIu-
HelyaTble CIIEKTPHI.

PapguoaktuBHOCTh. Anbda-, 6eTa- U ramma-usiaydeHusa. Ctpoe-
HUe aTOMHOro g/pa. HyksoHHas Mogesib aTOMHOro sg/pa. U3oTonbl.
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PaguoakTuBHbIe TpeBpalleHus. [lepuoj moJsypacnaja aTOMHBIX
anep.

AnepHble peakMU. 3aKOHbI COXpPAaHEHUSs 3apsiJOBOTO U MaCCOBO-
ro 4uceJs. JHePrus CBs3U aTOMHBIX f/iep. CBA3b MacChl U SHEPTHH.
Peakuuu cuHTe3a u nenenuda agep. Ucrounuku sHepruu CosiHLA U
3Bé3a (MCQ).

fAnepHasi aHepreTHKa. JlelicTBUSA paJUOaKTUBHBIX U3JIYy4Y€eHHUH Ha
»KuBble opranuamsl (MC).

Hdemoncmpayuu
. CneKTpbl U3JIyYEHUS U MOTJIOIEHHUS.

. CnekTphbl pa3/IMYHbIX ra30B.

. CnekTp BogopoAa.

. HabsironeHnue TpekoB B kamepe BusibcoHa.

. PaGoTa c4yéTurKa HOHU3UPYIOUUX U3TyIeHUH.

. Peructpanusa ussydyeHUs: IPUPOSHBIX MHUHEPAJIOB U MPOAYK-
TOB.

Jabopamopusie padbomst u onvimult

1. HabaoieHWe CIJIOLIHBIX M JIMHENYATbIX CIEKTPOB H3Jy4Ye-

HUS.

2. UccnepoBaHue TPEKOB: U3MeEpPEHHE 3HEPTUN YaCTULIBI 110 TOP-

MO3HOMY IyTH (1o doTorpadpusam).

3. U3MmepeHuve pasroakTUBHOTO doHa.

AU S WN =

IloBTOpUTE/NbHO-06061IAOIIUIT MOAY/Ib

[ToBTOpPUTENBHO-0600IAIOIIMN MOAYJIb NpeAHA3HAYEeH JJisi CHU-
CcTeMaTH3allUd W 060OIeHUs NMPeIMETHOTO COJep>KaHUS U OIbITA
NesTeJIbHOCTH, MPUOOPETEHHOrO MPU HU3YYEHUU BCEro Kypca usu-
KU, a TakXe JJis NOArOTOBKM K OCHOBHOMY TOCYyJlapCTBEHHOMY 3K-
3aMeHy no puU3UKe AJi 00yYarLMXCS, BbIOPABIINX 3TOT y4eOHBIN
npeJiMeT.

[Ipy u3ydyeHUH JAaHHOTO MOAYJs peaM3ylTCAd U CUCTeMAaTHU3U-
pYIOTCSI BUJbI 1eSITEJIbHOCTH, HA OCHOBE KOTOPBIX 06ecrneyruBaeTcs
AOCTHXKEeHUe NMpeAMeTHBIX U MeTallpeJAMeTHBIX NJIaHUPYEMBIX pe-
3yJIbTAaTOB 06y4YeHUs, OPMUPYETCs eCTeCTBEHHO-HAay4yHas TrpamoT-
HOCTb: OCBOEHHE Hay4HbIX METOJ0B HUCCJIeJ0OBaHUs SIBJEHUN NPUPO-
bl U TEXHUKH, OBJIaJIeHHE YMEHUSIMU OO'bSICHATh GU3UYECKUE sSIB-
JIEHUdA, NMpUMeHAA IIOoJIy4deHHble 3HAaHHWA, pellaTb 3ada4vd, B TOM
4yHcJie KaueCTBEHHbIE U 3KCIIepUMEHTAabHbIE.

[IpyuHOUMNUANbHO AEATe/JbHOCTHBIM XapaKTep JaHHOro pasjeJsa
peasusyeTcs 3a CYET TOTO, YTO ydalllMecsl BBINOJHSIOT 3aJaHus,
B KOTOPBIX UM IIpeJijiaraeTcs:



- Ha OCHOBe IMOJIyYeHHbIX 3HAaHUM pacno3HaBaTh U HAy4YHO 0ObsIC-
HATb PU3UYECKHe SBJEHUS B OKpYyXKawlied MpUpojJie U MOBCe.-
HEBHOM XXU3HU;

- MCIOJIb30BaTh Hay4YHble METOJAbl HCCleA0BaHUS UIUIECKUX SIB-
JIeHUH, B TOM YMCJIe Jis MPOBEPKU TUIIOTE3 U MOJIyYeHUs Teope-
THU4YECKHX BbIBOJOB;

- 00'bSICHATH HAay4YHbIE OCHOBBI HanuG0JIee BaXKHBIX JOCTHXKEHHH CO-
BpEMEHHbIX TEXHOJIOTUH, HAIPHUMepP, NPAKTUYECKOT0 HCI0JIb30-
BaHUs Pa3/IMYHbIX HCTOYHHUKOB 3HEPIrUH Ha OCHOBE 3aKOHa Ipe-
BpallleHUs U COXPaHEHUs BCeX U3BECTHBIX BUJI0B SHEPTUU.
Kaxzasa u3 TeM JaHHOro pasjesia BKJIOYaeT 3KCIepUMeHTalbHOe

HccaeqoBaHWe 0000IIaloNero xapakTepa. Paszgesn 3aBeplnaeTcs

MpoBeleHNEM JHUAarHOCTHYECKOU U OLIEHOYHOH paboThl 3a KypC OcC-

HOBHOM IIKOJIBI.

NNAHUPYEMbIE PE3YJIbTATbl OCBOEHWA
YYEBHOIO NMPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLLEF0 OBPA30OBAHUA

HsydyeHune ydebHOro mpeameTta «PuU3HMKa» Ha YpPOBHE OCHOBHOTO
o61iero o6pasoBaHUA JOKHO 00ecrnedyrBaTh JOCTHXKEHUE CJefyIo-
[IMX JIMYHOCTHBIX, METAINpPeIMETHBIX U MPeJMETHBIX 06pa30BaTeb-
HBIX pe3yJIbTaTOB.

JMYHOCTHbIE PE3Y/IbTATDI

Ilampuomuueckoe 6ocnumanue:

—IpodBJI€eHHUE HNHTepeCa K HUCTOPHUHU U COBPEMEHHOMY COCTOAHHIO
poccuiickoit GU3UUECKOU HAYKH;

—IleHHOCTHOe OTHOUIeHHEe K JOCTHXKEHUSIM POCCUHUCKUX Yy4é-
HbIX-PU3UKOB.

I'pascoanckoe u Oyxo6Ho-npagcmeennoe 60CRUMAHUE:

—TrOTOBHOCTb K aKTUBHOMY y4acCTHUIO B OGCYXZEHHUHU OOLeCTBEHHO-
3HAYHUMBbIX U 3THUYECKHUX NPOGJIEM, CBA3aHHBIX C MPAKTUYECKUM
NIpYMeHeHHEeM JOCTHXKeHUH PU3HKY;

—OCO3HaHHEe BaAXXHOCTU MOPAJbHO-3TUYECKHUX NPUHLUIIOB B Jes-
TeJIbHOCTH Y4EHOTO.

Acmemuueckoe ocnumanue:

—BOCHPUATHE 3CTETUYECKUX KaueCcTB PU3HMIECKON HAyKU: eé rap-
MOHUYHOTIO MNOCTPOEHUS], CTPOTOCTH, TOYHOCTH, IJAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:

—OCO3HaHHe [IeHHOCTH GU3UYEeCKON HayKU KaK MOIJHOT'O UHCTPY-
MeHTa M03HaHHS MUPA, OCHOBBI Pa3BUTHSA TEXHOJIOTHH, BaXKHeH-
LIeH COCTaBJIAKIILEN KyJbTYPhI;
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—Ppa3BUTHE HAYYHOU JII0603HATEJIbHOCTH, UHTepeca K uccaeZoBa-
TeJIbCKOU JeITeJIbHOCTH.

Dopmuposarnue Kyasmypbl 300Pp06bsl U IMOUUOHATILHOZO

Oonazonoayuusn:

—O0CO3HaHMe IJeHHOCTHU 6e30IMacHoro o6pasa »KU3HU B COBPEMEHHOM
TEeXHOJIOTUYECKOM MHpe, BaXXHOCTU NpaBUJ 6e30MacHOro mnoseje-
HHUS Ha TPAHCIIOPTE, Ha A0OpPOrax, C 3JIEKTPUYEeCKUM U TellJIOBbIM
000pyl0OBaHHEM B IOMAIIHUX YCJIOBUAX;

—cPOpMHUPOBAHHOCTb HaBblKa pedJieKCuH, NpU3HaHUe CBOero mpa-
Ba Ha OIIMOKY Y TAKOTO e IIpaBa y Apyroro yejgoBeKa.
Tpyooeoe eocnumanue:

—aKTHBHOE y4acTHe B PeLIeHUU MPAKTUYEeCKHUX 33ja4 (B paMKax
CeMbH, IIKOJIbI, TOPOJa, Kpasi) TEXHOJOTHUYECKON U COIMAIbHOU
HaNpaBJeHHOCTH, TPeOYIOIMX B TOM 4yHcae U GU3UIECKUX 3Ha-
HUH;

—MHTepec K NpaKTUYeCKOMY U3y4yeHHI0 Npodeccuii, CBA3aHHBIX C
dU3UKOH.

DKonozuueckoe eocnumanue:

—OpHeHTalUsI Ha NTpuMeHeHHe GU3NYeCKUX 3HaHUHN IS pelleHUs
3a/la4 B 06J1aCTH OKpY>Katollel cpeibl, IJIaHUPOBAHUA [TOCTYNKOB
Y OLIeHKH UX BO3MOXKHbIX 10CJIe/ICTBUH /151 OKpY>Kalolllel cpeJibl;

—OCO3HaHHUe IJI06a/bHOro XapaKTepa 3KO0JIOTUYeCKUX MpobjieM U
NnyTeH UX pelleHHUs.

Aoanmauyusn oéyuarOuiezoca K UsMeHAIOUWUMCA YC106U-

AM COUUAIBHOU U RPUPOOHOI CPEOobl:

—IOTPeOGHOCTh BO B3aUMOJIEMCTBHMU NPU BBINOJHEHUU HCCAe0Ba-
HUHM U NpoOeKTOB ($U3MYECKOM HaNpaBJIEeHHOCTH, OTKPbITOCTb
ONBITY U 3HAHUSAM JPYTHX;

—IIOBbIlIEHHMEe YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 IMpaKTHye-
CKYI0 [1eSITe/IbHOCTD;

—IO0TpPe6HOCTb B GOPMUPOBAHUM HOBBIX 3HAaHUH, B TOM 4HcJe dop-
MyJIMPOBAaThb UJEH, NOHATHS, TUNOTe3bl 0 GU3UIECKHUX 0O6bEKTax U
SIBJIEHUSX;

—oco3HaHue JeUIMTOB COOCTBEHHbIX 3HAHUH U KOMIIETEHTHOCTEH
B 06J1acTH QU3UKHY;

—IIJIaHMPOBaHHeE CBOEro pa3BUTHSA B IPUOOpPeTEHHH HOBBIX PU3U-
YyeCKUX 3HAaHUHU;

—CTpeMJieHHe aHaJM3UPOBaTh U BbIABJIATbL B3aUMOCBA3HU NPUPO-
Jbl, 0011leCTBa M 9KOHOMUKH, B TOM YMCJIEe C UCII0JIb30BaHHEeM QU-
3UYEeCKHX 3HAHUH;

—OILleHKa CBOMX JEeWCTBUH C y4ETOM BJIMSHUA HA OKPYKAIOUIYIO
cpeny, BO3MOXHBIX I'JI0O6a/IbHBIX MMOCJIeACTBUM.



METAMPEAMETHbIE PE3Y/IbTATDI

VHMBepcaanble Nno3HaBaTe/IbHblE€ AeﬁCTBMﬂ

Bazoeble nozuueckue oeiicmeus:

—BBISIBJISITb M XapaKTepU30BaThb CYLIeCTBEHHbIe MPU3HAKU OOGBbEK-
TOB (sIBJIEHUN);

—YyCTaHaBJINBATh CYyleCTBEHHbIN NPHU3HAK KJacCUPUKAIUU, OCHO-
BaHUs Ji1s1 06061eHUS U CPaBHEHUS;

—BBbISABJISITh 3aKOHOMEPHOCTH U NPOTUBOPEYUs B paccMaTpHUBae-
MbIX ¢paKTaX, JaHHbIX U HAGJJIIOeHUAX, OTHOCAIIUXCA K GHU3nUe-
CKHM SIBJIEHHSIM;

—BBISIBJISITh NPUYUHHO-CJIE/[CTBEHHbIE CBSI3U NPU HU3y4YeHUH GU3U-
YeCKUX SIBJIEHUU U MPOLIECCOB; JieJlaTh BbIBOJbI C HCIOJIb30BaHU-
eM JeAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJHYEHUU, BbIJBUTATb
TUIIOTE3bI 0 B3aUMOCBSA35X PU3UUECKUX BEJIMYHH;

—CaMOCTOSITEJIbHO BBIOHMpPATh CHOCO6 pelleHUs y4eOGHOU usuye-
CKOM 3asauu (cpaBHEHHE HECKOJIbKUX BapUaHTOB pelleHUs], Bbl-
60p HanboJiee NOAXOASILErO C YYETOM CAaMOCTOSTEbHO BblJeJeH-
HBIX KPUTEPHUEBR).
bBa3zoevie uccneoogameribcKkue oeucmeust:

—MHCNOJIb30BaTh BONPOChI KaK HCCAeL0BaTEJbCKUH MHCTPYMEHT
MMO3HAHMUS;

—IpPOBOAUTDL MO CAMOCTOATEJBHO COCTAaBJEHHOMY IJIAHY OIBIT, He-
CJIOXKHBIA (U3UYECKUN 3KCIIEpUMEHT, HebOJIblIoe HcCleJ0BaHUe
¢du3HUecKoro sBJeHUS;

—OLleHUBaTb Ha NPUMEHUMOCTb U JOCTOBEPHOCTb UHpOpPMaIHUIO,
MoJIy4eHHY!O B X0/ie UCC1eJOBaHUs U 3KCIIePUMEHTa;

—caMoCTosITeJIbHO GOpPMyIHMPOBaTh 060061eHHs] U BbIBOJABI IO pe-
3yJIbTaTaM NPOBEJEHHOTO HAGJIIO/EHUS, ONbITA, UCCIEJOBAHUS;

—IpPOrHO3UPOBATh BO3MOXKHOE JaJjibHelIlee pa3BUTHe PU3UYECKUX
MIPOLIECCOB, a TAKXKE BbIJIBUTATh PEAIIOJI0XKEHUS 06 UX Pa3BUTHH
B HOBBIX YCJIOBHUAAX U KOHTEKCTAaX.

Paoboma ¢ ungpopmauvueii:

—IpPUMEHATH pa3JIMuUHbIe METO/bl, HHCTPYMEHThI U 3allpOChl MPU
NovcKe U oT60pe MHPOpMaLUU UJU [JAHHBIX C yYETOM Npeaso-
J)KeHHOH y4eGHOU dH3nvYecKoi 3a/1a4u;

—aHa/IM3MpPOBaTh, CHUCTEMATU3UMPOBATh M HHTEPIPETHPOBATH HH-
dopmanuio passIMYHbIX BUZOB U GOPM NpeACTABJIEHUST;

—CaMOCTOSITE/IbHO BbIOUPATh ONTUMaJIbHYI0 GopMy NpejcTaBJie-
HUSA MHPOpPMAIUMU U HJIIOCTPUPOBATh pelllaeMble 3aJayu He-
CJIO)KHBIMHM CXeMaMH, JUarpaMMaMiy, HHOU rpaduKou U UX KOM-
OUHAIUSIMU.

YHMBEpCa/ibHble KOMMYHWKATMBHbIE JEMCTBUA
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Obuwenue:

—B XoJle 06CyXJieHUsI y4e6HOro MaTepuasa, pe3yJbTaToOB Jiabopa-
TOPHBIX PabOT U NPOEKTOB 33/laBaTb BOIPOCHI MO CYILEeCTBY 06-
Cy’>/laeMOM TeMbl U BbICKa3bIBaTh U/J€H, HalleJIeHHbIEe Ha pellle- HUe
3aa4y U NoAJepKaHue 6J1aroesaTeJbHOCTH O0IEeHUS;

—COIOCTaBJIAATh CBOU CYKJAEHHS C CYKAEHUSMHU JIPYyTrUX YIaCTHH-
KOB AUaJiora, 06HAPYKHUBATh pa3JUiHe U CXOCTBO NO3ULIUY;

—BbIpaXkaTb CBOIO TOUYKY 3pEeHUs B YCTHBIX U IUCbMEHHBIX TEKCTAX;

—MyGJIUYHO NMPEACTABAATh Pe3yJbTaThbl BBINMOJHEHHOIO QU3UYECKO-
ro onbITa (3KCIIePUMEHTA, UCCJIeJOBaHUS, IPOEKTA).
Coemecmnasn deamenvnocms (compyonuuecmeo):

—IOHHMAaTh U HCIO0JIb30BaTh IperMMylllecTBa KOMaHJHONW U UHAY-
BU/IyaJIbHOHW paboThl MPU pelIeHHH KOHKPETHOU U3NYeCcKOHU
npo6JieMbl;

—IpUHUMATb LleJI1 COBMECTHOH [efTe/JbHOCTH, OPraHU30BbIBATH
JEUCTBUSL MO0 eé JOCTHXKEHHUIO: paclpefiessiTh POJH, OOCYXAAThb
MPOLEeCChl U pe3yJIbTaTbl COBMECTHON paboThl; 06061aTh MHEHUS
HECKOJIbKUX JIIOeH;

—BBINIOJIHATh CBOIO YacCTb pPabOThI, JOCTHUTasA Ka4eCTBEHHOrO pe-
3yJbTaTa [0 CBOEMY HallpaBJIEHUIO U KOOPAWHUPYS CBOU Jeil-
CTBUA C PYTUMH YIeHaMH KOMaH/bl;

—OLIEHUBAaTh Ka4YeCTBO CBOEro BKJIa4a B OGN MPOAYKT M0 KPUTE-
pHYAM, CAMOCTOSATENbHO CHPOPMYJTHUPOBAHHBIM YYaCTHUKAMU B3a-
HUMOJ el CTBUA.

YHMBEPCA/bHblE PErYNATUBHbIE AENCTBUA

Camoopzanuzayus:

—BBbIAABJIATH NPOG6GJEeMBbI B )KU3HEHHBIX U y4eOHbIX CUTYalUsX, Tpe-
OymOLIUX AJ1S pelieHUsA GU3UUYECKUX 3HAHUY;

—OPHUEHTHUPOBATBHCA B Pa3MYHbIX NOJX0/aX MPUHATHUSA pelleHUuMN
(vHAMBUAYaNbHOE, IPUHSTHUE PELlIeHUs B IpyIIe, IPUHATHE pe-
LIeHUH rpynmnom);

—CaMOCTOSITEJbHO COCTaBJISATh aJIFOPUTM pelleHUs] PHU3UYECKOH
3a/layy UJIM IJIaHa UCCJe[JOBAaHUA C yY6TOM HMMEIOIIMXCS pecyp-
COB M COGCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBATh IpejJjara-
eMble BapHaHTHhI pelleHUH;

—1esiaTh BBIOOP U 6paTh OTBETCTBEHHOCTD 32 pPellleHUe.
Camoxonmpons (pegprexcusn):

—/aBaTh aJleKBAaTHYIO OLIEHKY CUTYaLlMH U IpeJJiaraTh IJIaH eé u3-
MeHEeHUSs;

—O00O'BACHATb NMPUYMHBI JOCTHXKeHHUA (HeJOCTHXKEeHUs) pe3y/bTaToB
AesaTeJbHOCTY, JaBaTh OLleHKY IPHUOGPETEHHOMY ONBITY;

—BHOCHTb KOPPEKTUBHI B JeSTEJbHOCTb (B TOM YMCJE B XOJ BBIINOJI-



HeHUsl QU3UYECKOTO UCCIAE0BAHUS UJIU NMPOEKTA) HA OCHOBE HO-
BBIX OOCTOSITEJILCTB, U3MEHUBIIMXCSA CHUTyalMH, YCTAaHOBJIEHHBIX
OUINOO0K, BOSHUKIIUX TPYAHOCTEH;

—OILlEeHUBATh COOTBETCTBUE PE3yJIbTATa L|eJI1 U YCJIOBUSIM.
Dmoyuonanvnoliic. unmennekm:

—CTaBUTb ce6s1 HA MECTO APYroro YeJ0BeKa B X0/le CIopa UJIH JIUC-
KyCCHUM Ha HAy4YHYIO TEMY, HIOHUMATh MOTHUBbI, HAMEPEHHUS U JIO-
THUKY JPYyToro.

Ipunamue ceosa u opyzux:

—TIpU3HABaTh CBOE MPaBO HA OIIHUOKY MPU pellleHUH PU3UIYECKUX
3a/1a4 UJIM B YTBEPKJIEHUsIX HA Hay4YHbIe TEMBbI U TaKOe€ >Ke MPaBo
Apyroro.

NPEAMETHbBIE PE3Y/IbTATDI
7 xnacc

[IpenMeTHBIE pe3yabTaThl HA 6a30BOM yPOBHE JOJHKHBI OTPaXKaTh
chOpMUPOBAHHOCTD y 006Y4YaIOLUUXCS YMEHHUM:

—MCHOJIb30BaTh NOHATHUA: QU3UYECKHE U XUMHUYECKUE SIBJIEHUS;
HabJIIOieHU e, 9KCIIePUMEHT, MO/leJb, TUII0TEe3a; eAUHUI bl QU3 U-
YyeCKHUX BeJIMUMH; aTOM, MOJIeKYJIa, arperaTHble COCTOSIHUS Bellle-
cTtBa (TBEpJOE, XKUKOE, ra3000pa3HOe); MeXaHUYEeCKoe JIBHKEHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPHS,
paBHoOJelcTByIoWas cuJ, Aedopmanus (yrnpyras, acTuieckas),
HEBECOMOCTb, COOBIIAOINECS COCY/IbI;

—pa3auyaTh sBjaeHUusa (Auddy3us; TenoBoe JBHKEHHE YaCTHUI] Be-
IIeCTBA; pPaBHOMepHOe [ABIXKEHHE; HEPAaBHOMEPHOE J[BHXKEHUE;
VHepLUs; B3aUMoOJeHCTBUe TeJs; paBHOBecHe TBEPJBIX TeJ C 3a-
KpeIJIEHHOM OCbl0 BpallleHHUs; Nepejaya JaBJeHUs TBEPABIMHU Te-
JIaMH, )KHUJKOCTSIMU U rasaMiy; aTMocpepHoOe JjaB/ieHue; IJ1aBa- Hue
TeJ; NpeBpalleHUss MeXaHW4YeCKOH 3Hepruu) MO ONHCAHHI0 HX
XapaKTepHbIX CBOMCTB M Ha OCHOBE ONBITOB, JE€MOHCTPHUPYIOIIUX
JaHHOe GHU3UYECKOE SIBJIEHUE;

—pacno3HaBaTh NPOSABJIE€HUE U3YYEHHbIX PU3NYECKUX ABJIEHUN B
OKpy»KalllleM MHpe, B TOM 4yucie Gpu3nuiecKue sIBJeHUs B NpPHU-
poJie: NpuMepsl JBUXKEHHUS C pa3/JIMYHbIMH CKOPOCTSAAMHU B »KHUBOH
Y HEXXUBOU NMpPUPOJE; NeHCTBUE CUIbI TPEHUS B IPUPOJE U TEXHHU-
Ke; BJIUsIHHEe aTMOCEepHOro JlaB/IeHUs Ha }KMBOU OpraHu3M; IJja-
BaHUe DbIO; pblYard B TeJle 4YeJ/IOBeKa; NPU 3TOM IepeBOJUTH
MPAaKTUYECKYI0 33Ja4y B Y4eGHYIO, BbIAEJSATH CYyLleCTBEHHbIE
CBOMCTBa/NpHU3HaKU GU3UYECKUX SIBJIEHUH;

—OINHMChIBaTh U3y4eHHbIe CBOMCTBA Tesa U QU3NUYECKUe SIBJIEHUHA, UC-
MoJib3ysad ¢pu3uvecKue BeJUYUHbI (Macca, 06'bEM, IIJIOTHOCTh Be-
11eCTBa, BpeMsl, IyTb, CKOPOCTb, CPeAHASA CKOPOCThb, CUJIa yIpY-
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TOCTH, CUJIA TSKECTH, BEC TeJ1a, CUJIa TPeHUs, faBjeHue (TBEPAO-
ro TeJIa, )KUJKOCTH, ra3a), BITAJIKUBAKIIAA CUJIa, MEXaHUYeCKasl
pa6oTa, MOUHOCTD, IJIEYO CUJIbl, MOMEHT CUJIbI, KO3PPUIUEHT
MOJIE3HOTO JIeHCTBUA MeXaHU3MOB, KMHeTUYecKass U IOTEHIU-
aJIbHasA 3HEPTHA); IIPU ONMCAaHWUH MPABUJIbHO TPaKTOBaTh GHU3U-
‘-IE‘CKI/II‘/‘I CMBICJI HCHOJ’IbSyEMbIX BEeJIMYUH, UX 0603Ha‘-leHI/IH HU enu-
HULlbl GU3UUYECKUX BEJIMYUH, HaxXOAUTb PpopMyJibl, CBSA3bIBAIO-
e JAaHHYI (PU3UYECKYI0 BEeJIMUYUHY C APYTHMH BeJIMYHUHAMH,
CTPOUTH rpaduKU U3yIYEeHHBIX 3aBUCUMOCTEN GU3UYECKUX BEJIH-
YHH;

—XapaKTepHu30BaTh CBOWCTBA TeJl, GU3NYeCcKUe siIBJIeHUs U MpolLiec-
Chbl, MCIIOJIb3Ysl NpaBUJIa CJA0XKEHUs CUJ (BLOJIb OHOW MPSMOM),

3akoH ['yka, 3akoH Ilackass, 3akoH ApxrMe/[a, IpaBUJIO PaBHO-
BecHs pblyara (6J10ka), «30/10TOe IPaBUJI0» MeEXaHUKH, 3aKOH CO-
XpaHeHH!s] MeXaHU4eCKOW 3Hepruy; Npy 3TOM JaBaTh CJ0OBECHYIO
dopMyIMPOBKY 3aKOHA M 3alIUChIBATh €TI0 MaTEMAaTHUYECKOE BbI-
pakeHUe;

—O00BACHATH QU3HUECKUe SABJEHMUs], IPOILecchl U CBOWCTBa TeJl, B
TOM YHCJI€ U B KOHTEKCTE CUTYalMHd NPaKTHKO-OPHEHTUPOBAH-
HOrO XapaKTepa: BbIABJIATb NPUYUHHO-CJIEACTBEHHbIE CBS3Y,
CTPOUTDH OGBbSICHEHHE U3 1—2 JIOTMYeCcKHUX LIaroB C ONOpoM Ha
1—2 u3y4eHHBIX CBOHCTBA GU3NYECKUX SIBJEHUH, PU3UIECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

—pelaTh pacyéTHble 3aZla4yu B 1—2 el CcTBUA, UCNOJIb3YA 3aKOHBI
u GopMyJibl, CBA3bIBaKOIMe PU3NUECKHE BEJIMUMHBI: HA OCHOBE
aHaJ/IM3a yCJOBHA 3aJlayMd 3alUChbIBAaTh KpaTKoe YCJI0BHUE, NOJ-
CTaBJIATb GU3HUYECKHUe BeJUIUHBI B $OPMYJibl U IPOBOAUTH pac-
4éThbI, HAXOJUThb CIIPAaBOYHbIE JAaHHbIE, HEOOXOAUMBIE JIJIs1 pelie-
HUSA 3a/lay, OLleHUBAaThb PeaJIMCTUYHOCThb MOJIydeHHOW dusunye-
CKOMU BeJIMYUHBI;

—Ppacno3HaBaThb NP06J1eMbl, KOTOPbIE MOYKHO PELIUTD ITPU OMOLIH
du3nYecKUx MeTO/0B; B OMMUCAHWUU HCCJe[J0BAaHUSA BbIEJSATh IPO-
BepsieMoe IpeJnoJioKeHue (FUIoTe3y), pa3jandyaTb U UHTepIIpe-
TUPOBATh MOJIyYeHHBbIH pe3yJsbTaT, HAaXOJUTb OLUIMOKH B XoOJe
OIbITQ, JleJIaTh BbIBO/BI 10 €ro pe3yJibTaTaM;

—IpPOBOAWTL ONbITbI MO HabJIOJeHUI0 (U3UYECKUX SIBJIEHWUH WU
dusnyeckux CBOWCTB Tes: GOpPMyJIMPOBAThb NpOBepsieMble NpeJ-
M0JIOXKEHMUS], COBUpPATh YCTAaHOBKY W3 IpeJJIoKeHHOro 060py/oBa-
HMsl, 3alIUCBhIBATh X0/, ONbITa U POPMYyJIMPOBATH BbIBO/bI;

—BBINIOJIHATD NPsIMble U3MEPEHUsI PACCTOSAHUSA, BpeMeHH, MacChl
TeJsa, 06b€Ma, CUJIBI U TeMIlepaTypbl C UCI0Jb30BaHUEM aHAJIOrO-
BbIX U IMPPOBBIX MNPUOOPOB; 3allMChIBaTh NOKa3aHUs NPHU6OPOB
C y4€TOM 33aJJaHHOU abCOIOTHOMN NOTPELIHOCTU USMEPEHU;



—MpPOBOJUTL HWCCJEJJOBAHUE 3aBUCUMOCTH OJHOU (U3UYECKOU Be-
JINYUHBI OT APYTOU C UCIIOJIb30BaHWEM MMPSAMbIX H3MepeHHH (3a-
BUCHMOCTH NYTH PAaBHOMEPHO ABHXKYILErocsd TeJjia OT BpeMEHHU
JBIDKEHUS TeJia; CUJIbl TPEHUS CKOJIBLXKEHHUSI OT Beca TeJa, Kade-
CcTBa 06paboOTKU NOBEPXHOCTEHN TEJ U HE3ABUCHUMOCTH CHUJIbI TPe-
HUS OT IJIOWAZAU CONPUKOCHOBEHHUSA TeJI; CUJIbl YIIPYTOCTHU OT Y/I-
JIMHEHUs NPYXKUHbBI; BbITAJKUBAIOIIEHd CUJIbI OT 06 bEMa MOTpPy-
JKEHHOM YacTH TeJia U OT IJIOTHOCTH »KUJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO;
YCJIOBUM NJIaBaHUS TeJl, YCJIOBUM PaBHOBECUs pbluara v 6JI0KOB);
y4acTBOBaTh B IJIAHUPOBAaHUHM Y4eOHOTrO MUCCIAeJOBaHUs,
cobupaTh YCTAaHOBKY W BBINOJHATH UW3MEpPeHUs, CJeays
NnpeJJio’KEH-  HOMY  IUJIaHYy, (QUKCHPOBATh  pe3yJibTaThl
MOJIYYEHHOU 3aBUCUMO- CTH (PUIHYECKHX BEJIMYUH B BUJE
NMpeaJIOKEHHBIX TabJivI, U rpa- PUKOB, AeslaTh BBIBOJBLI IO
pe3yJibTaTaM HUCCieJOBaHUS;

—MpPOBOAUTbL KOCBEHHbIe U3MepeHUs (PU3UYEeCKUX BEJUYUH (IJIOT-
HOCTb BeIleCTBa XHUAKOCTH U TBEPJAOTO TeJa; CUJIA TPEHHUS CKOJIb-
J)KeHUsl; JaBJieHHe BO3/yXad; BbITAJKHBAIOIAs CHJA, JeUCTBYIO-
1[asi Ha NOTrPyKEHHOE B XKUJIKOCTh TeJIO; KO3 PUIIUEHT MOJIe3HO0-
ro JAedCTBUSA NPOCTBIX MEXaHU3MOB), cjeAys IpeoKeHHOU
UHCTPYKIMH: PHU BHINOJHEHUHN U3MEPEHUH COOGUPATh 3KCIIEPH-
MEHTAJIbHYI0 YCTAHOBKY U BbIYUCJIATH 3HaUE€HUE UCKOMOH BeJIU-
YUHBI;

—Co6JII/IaTh MpaBUJa TeXHUKH 6e30MacCHOCTH NMpu paboTe c Jyabo-
paTopHbIM 060pY/JO0BaHUEM;

—YyKas3bIBaTb MNPUHIUINBI JAeWCTBUS NPUGOPOB M TEXHUYECKHUX
YCTPOWCTB: BEChI, TEPMOMETP, AUHAMOMET], COOOIIAOIHECS CO-
cyabl, 6apoMeTp, pblyar, NOJABUKHbBIN U HETIOJIBUXKHBIHN 6JIOK, Ha-
KJIOHHAaf MJ0CKOCTh;

—XapaKTepu30BaTh MPUHIIUIIBI JeUCTBUS H3y4YEeHHBIX NPHUOOPOB
U TeXHUYECKUX YCTPOUCTB C ONMOPOY Ha UX ONMHUCAHUS (B TOM YHC-
Jie: MOAIIMUITHUKH, YCTPOUCTBO BOJONPOBO/IA, TUAPABIUYECKUN
mpecc, MAaHOMET]P, BBICOTOMEP, MMOPIITHEBOH HACOC, apeoMeTp), UC-
MMOJIb3yS 3HAHHUS O CBOMCTBAX PU3NIECKHUX IBJEHUU U HEOOXO -
Mble GU3UYECKHE 3aKOHbI U 3aKOHOMEPHOCTH;

—IMpPUBOAUTH NpPUMeEPbI / HAXOAUTh UHPOpPMALHUIO O MpUMepax
MMPAaKTUYECKOr0 MCII0JIb30BAaHUSA PU3NUYECKHUX 3HAHUUN B MOBCEJ-
HEBHOU >XU3HU JJis obecrieyeHUsi 6e30MaCHOCTH NMPU o6palleHuHr
Cc mMpubopaMHu U TEXHUUYECKUMH YCTPOUCTBAaMU, COXpaHEHUS 3/10-
POBbBSA U COOJIIOZIEHUSI HOPM 3KOJIOTHYECKOTO NMOBEIeHUS B OKPY-
)Kamwllel cpeje;
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—OCYULIeCTBJATh 0TOOP UCTOYHUKOB MHPOpPMaLHU B ceTH UHTepHeET
B COOTBETCTBHUM C 3aJaHHbIM IOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMEUIUXCS 3HAaHUM U NMYyTEM CpaBHEHUs] pa3/IMYHbIX HCTOYHU-
KOB BbIJeJIATb MHPOpMALUIO, KOTOpasi SIBJASETCS NPOTUBOPEUHU-
BOM UJIU MOXET ObITh HEJIOCTOBEPHOU;

—MHCII0JIb30BaTh NPH BBINOJHEHNH yYeOHbBIX 33JaHUI HAy4YHO-IIO-
MyJIIPHYIO JINTEPATYPY GPU3UUECKOTO COZEePrKaHUs, CIPABOYHbIE
MaTepuasbl, pecypcol ceTu UHTepHeT; BaaZeTh NpUEMAMU KOH-
CIIEKTUPOBAHHUSA TEKCTa, Npeobpa3oBaHUsA WHPOpPMAIUU U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

—Cco3/1aBaTh COOGCTBEHHbIEe KpaTKUe NHUCbMeHHbIE U YCTHbIe cooble-
HUSI Ha OCHOBe 2—3 MCTOYHUKOB HHOOpMaLUM (GU3UIECKOTO
colepiKaHUsl, B TOM 4YHCJe MYOJUYHO [JeslaTb KpaTKue
CoOOlIeHHUsI O  pe3yJbTaTax IPOEKTOB MWJHU  Yy4eOHBIX
HCCJIeJOBAaHUM; MPU 3TOM IPaMOTHO MCIOJIb30BaTh H3y4YeHHBIN
NOHATHUHMHBIM  anmapaT Kyp- ca QU3UKH, CONPOBOXKAATH
BBICTYIIJIEHU E ITPEe3eHTalUeH;

—IpH BBINOJHEHUH Y4eOHBIX MPOEKTOB U HCCIEJOBAaHUHN pacmpeje-
JISITh 00613aHHOCTU B IpyIlle B COOTBETCTBUU C NNOCTAaBJ€HHBIMU
3a/ia4aM¥, CJIeJUTh 3a BbIITOJIHEHWEM IIJIaHA JAeHCTBUH, aZleKBaT-
HO OLIEHHMBAaTb COGCTBEHHBIN BKJIAJ, B e TEJIbHOCTb IPYIIbI; BbI-
CTpauBaTb KOMMYHHKAaTUBHOE B3aUMO/JIeCTBHE, YUUTbIBasi MHe-
HHE OKPY’KAILIHUX.

8 knacc

[IpenMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE JOJDKHBI OTpakaTh
cPOpMHPOBAHHOCTD ¥ 00yYaIOLUXCA YMEHUH:

—MHCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE
JABI>KeHHEe aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHHS BeleCcTBa,
KpHUCTa/JIM4ecKre U aMopdHble TeJsa, HAacbIleHHbIM U HeHachl-
LEeHHbIH map, BJQXKHOCTb BO3/JyXa; TeMIepaTypa, BHYTPEHHSA
3Heprus, TENJIOBOHN JBUraTe/b; 3JIeMeHTapHbIN 3JIeKTPUYeCKUHN
3apsj, 3JIeKTpHUYecKoe 1oJie, MIPOBOJHUKHU U JU3JIEKTPHUKH, TO-
CTOSIHHBIN 3JIEKTPUYECKUU TOK, MarHUTHOE I0JIE;

—PpassnyaTh sABJIEHUS (TelJoBOe pacliMpeHHe/cKaTUe, TenJole-
pedada, TelJIOBOe paBHOBeCHe, CMaYMBaHUe, KallUJIJISIpHbIe fB-
JIeHUsd, MCllapeHHe, KOHJleHcallys, [J1aBJieHue, KpUCcTalJIu3alns
(oTBepAeBaHUE), KUIIeHUeE, Teljionepefayda (TeNJONPOBOAHOCTD,
KOHBEKI U, U3JIydeHHe); 3JIeKTpU3alysa TeJ, B3auMojeicTBHe
3apsZ0B, JEeWCTBUS 3JIEKTPUYECKOr0 TOKa, KOPOTKOe 3aMbIKa-
HHe, B3aMO/JelICTBUe MarHUTOB, ieficCTBMe MarHUTHOTO NoJIsTHA
MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHass UHAYKIMs) IO ONU-
CaHHIO UX XapaKTEepPHBIX CBOMCTB U HAa OCHOBE ONBITOB, JleMOH-



CTPUPYIOUINX JaHHOe GU3UYeCKoe SIBJIEHUE;

—Ppacno3HaBaTh NPOsIBJIEHUE U3YyYeHHbIX GU3UYECKUX SIBJIEHUH B
OKpY’XaplleM MHUpe, B TOM 4YucJe GU3UUECKHUEe SIBJIEHUS B NpPHU-
poJie: IOBEPXHOCTHOEe HaTsXKeHUe U KalWJJsSpHble sBJIEeHUA B
NpUpOJEe, KPUCTAJLJIBI B IpUpoae, udaydeHue CosHLA, 3aMep3a-
HUe BOJOEMOB, MOPCKHE OpH3bl, 06pa30oBaHUE POCHI, TyMaHa,
HHesl, CHera; 3JIeKTpUYEeCKHe sIBJIEHUs B aTMocdepe, 3JeKTpHuie-
CTBO >KWBbIX OPTaHU3MOB; MarHUTHOE 1noJie 3eMJIH, Apekd moJiro-
COB, POJIb MAarHUTHOTO MOJIS JJISl )KU3HU Ha 3eMJIe, MOJISIPHOE CH-
sIHUeE; NIPY 3TOM NePEBOAUTh MPAKTHYECKYIO 33/1a4y B YU4EGHYIO,
BBIJIEJISITh CylLleCTBEHHbIE CBOMCTBA/NMPU3HAKU PU3HUIECKUX SAB-
JIEHUMH;

—OMNUCbIBaTh U3yYeHHble CBOMCTBA TeJ U PU3UUYeCKHe SABJIEHUS, UC-
noJib3ysa (U3UYecKue BeJIMYUHBI (TeMIlepaTypa, BHYTpPEHHSs
3Heprusi, KOJU4YeCTBO TEIJIOTHI, y/elbHas TEeNJ0EMKOCThb Belle-
CTBa, yJeJibHasl TeNJOTA IJIaBJIeHUs, yAebHasA TelJoTa Napoo6-
pa3oBaHusd, yJeJibHasA TelJoTa CrOpaHUs TOILUIMBA, Koaddunu-
€HT I0JIE3HOTO AeHCTBUA TEeNJOBOW MallWHBI, OTHOCUTEJbHAs
BJIQXXHOCTb BO3/yXa, 3JIeKTPUYEeCKUH 3aps/], cuja TOKa, dJeK-
TpHUYecKoe HaNpsiKeHHe, CONMPOTHBJIeHHEe NMPOBOJAHUKA, yAeJbHOe
CONMMPOTHBJIEHHE BELIECTBA, pA60Ta U MOIIHOCTD 3JIEKTPUYECKOTO
TOKa); NpPU ONMUCAHWHM IMPABUJIBHO TPAKTOBaTh (pU3NUYECKUH
CMBICJI UCIIOJIb3YEMbIX BEJIMYHNH, 0003HAYEHUs U eJUHHUI bl PU3U-
YEeCKHX BEJIMYWH, HaXOAUTb GOPMYJibl, CBA3bIBAKOIIHE JAHHYIO
du3nYecKyo BeJUYUHY C JPYTUMU BeJUYHHAMHU, CTPOUTb rpadu-
KM M3Yy4YeHHBIX 3aBUCUMOCTeN PU3NUEeCKUX BeJUYHH;

—XapaKTepHu3oBaTb CBOMcCTBa TeJs, dU3nYecKHe sIBJEHHUS U IPO-
LLeCChI, UCII0JIb3ysl OCHOBHbBIE MOJIOXKEHHUSI MOJIEKYJIAPHO-KUHETH-
YyeCKON TeOpUH CTPOEHMs BellleCcTBa, NIPUHIUN CyNepHo3nulUu Io-
Jlell (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHeHUs 3apsi/ia, 3a-
koH OMa pasa y4dacTka nenu, 3akoH Jhxoynas—JleHna, 3aKoH
COXpaHEeHUsI SHEPrUY; NPU 3TOM /JlaBaTh CJI0BECHYIO GOPMYJIHPOB-
Ky 3aKOHA U 3allMUCbIBATh €r0 MaTeMaTHU4YeCKoe Bblpa)keHHe;

—O006'bACHATH GU3UUYECKHUe IPOIecCchl U CBOMCTBA TeJl, B TOM 4YHCJIe
U B KOHTEKCTe CUTYyalUi NPaKTUKO-OPHEHTUPOBAHHOIO XapaKTe-
pa: BBISBJATH NIPUYUHHO-CJIeICTBEHHbIE CBA3U, CTPOUTD 00bsAC-
HeHUe U3 1—2 JIOTUYeCKUX 11aroB € 0ON0poi Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3UYECKUX sIBJeHUH, PU3HNIECKUX 3aKOHOB UJIH 3aK0-
HOMEPHOCTEMH;

—pelaTh pacyéTHble 3a/ja4u B 2—3 1eCTBUS, UCI0JIb3Y 3aKOHBI
1 dopMyJibl, cBA3bIBawliHe pU3NYeCKHe BeJHYHUHbI: HA OCHOBE
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aHa/Iu3a YCJA0BHUSA 33Ja4yd 3allUChIBAaTh KPaTKOe YCJIOBUE, BbISAB-
JIATh HeJIOCTAaTOK JaHHBIX [l pellleHUs 3a/la4y, BbIGUPaTh 3aKO-
HbI U GOPMYJIbI, HEOGXOAMMBIE /1JIs1 €€ pelleHus], IPOBOJAUTH pac-
YETHI U CPABHUBATH MOJIyYeHHOE 3HaYeHHe GU3UIECKOU BEJIUYU-
HBbI C U3BECTHBIMH JJAHHbIMHU;

—pacno3HaBaThb IP06JeMbl, KOTOPble MOKHO PEIIUTb IPU IOMOIILH
$H3HUUECKUX METO/I0B; UCII0JIb3ysl OMMCAHHUE UCC/IeJOBAHUSA, BbI-
JeJIITh [poBepsieMoe MpeAIoJIoKeHNEe, OLeHUBAaTh NPaBUIBHOCTh
nopsi/ika NpoBeJleHUs HCCaeJ0BaHMs, JleJ1aThb BbIBO/JbI;

—TIPOBOJUTH OMNBITHI 10 HAGJIIOAeHNI0 GU3UIECKUX SIBJIEHUN WU
dusnyecKkrux CBOUCTB TeJl (KalluJIspHble siBJIEHUS], 3aBUCUMOCTb
JlaBJIeHHs BO3/yXa OT ero 06'béMa, TeMInepaTypbl; CKOPOCTH MPO-

1iecca OCTbIBaHUsI/HAarpeBaHUsA MPU HU3JIYYEHUU OT LiBETA U3JIY-
yarouiel /morJonjamilei NoBEpXHOCTH; CKOPOCThb MCIIapeHUs BO-
OBl OT TeMIlepaTypbl KUJAKOCTH U ILIOLIAAM €€ MOBEepPXHOCTH;
3JIEKTPHU3aLMs TeJ U B3aUMO/AeHCTBHE 3JIEKTPUIECKUX 3aPsI0B;
B3aHMMOJEUCTBHUE MOCTOSHHBIX MarHMTOB, BU3ya/IU3allUsl Mar-
HUTHBIX MOJIEW MOCTOTHHBIX MarHUTOB; AeHCTBUsS MarHUTHOIO
[10JIs1 Ha MPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMArHMTa, CBOM-
CTBa 3JIEKTPOJBUTATEJISI MOCTOSHHOTO TOKa): GOpMyJIMpOBaTh
NpoBepsieMble NPEANOJIOXKEeHHs, COOUPATh YCTAHOBKY M3 MpeAJo-
>KEHHOT'0 060py/I0BaHH; ONKCBHIBATD X0/, ONbITa U GOPMYJIHPO-
BaThb BBIBO/bI;

—BBbINOJIHATL NpsMble U3MepPeHUs TeMIlepaTypbl, OTHOCHUTEJTbHOU
BJIQXKHOCTH BO3/1yXa, CUJIbl TOKa, HAIPSXKEHHUA C UCIO0JIb30BaHHU-
€M aHaJIOTOBBIX NPHUOOPOB U JAaTYUKOB GU3NYECKUX BEJIUYUH;
CpaBHUBAThb pe3yJbTaTbl U3MEPEHUN C Y4ETOM 3aZaHHOH abco-
JIIOTHOU MOTPELIHOCTH;

—IIpOBOJUTL MCCIeJ0BaHUE 3aBUCUMOCTU OJHOW ¢H3UYeCKOU Be-
JIMYUHBI OT JAPYTroM € HCHoJIb30BaHUEM MNPSMbIX U3MepeHUH (3a-
BUCHMOCTb CONPOTHUBJIEHUs] IPOBOJAHHKA OT €ro JAJUHBI, IJIOIaAN
MONepEeYHOro Ce4YeHHUs] U YJAeJbHOTO CONPOTHBJIEHHUS BellecTBa
NPOBOAHHKA; CUJIbl TOKAa, MAYILIEro yepe3 NPOBOJAHHUK, OT HaIps-
>)KeHUS Ha IpPOBOJHUKeE; UCC/IeJ0BaHUe IOC/Je0BaTe/JbHOIO U INa-
paslsieJIbHOrO COeJMHEHUN NMPOBOJAHUKOB): IIJIAHUPOBATb UCCIE[0-
BaHMe, COOGMpaTb YCTAaHOBKY M BBINOJHATb H3MepeHHsd, caelys
Npe/JIO)KeHHOMY IJIaHY, GUKCHPOBATh pPe3y/bTaThl IMOJYYEeHHOH
3aBUCUMOCTH B BUJe TabJul U rpaduKOB, AejaTh BBIBOABI IO pe-
3yJbTaTaM HUCCJe0OBaHHUS;

—IPOBOJAYTbL KOCBEHHbIEe U3MepeHUsT PpU3UYecKUX BeJUYUH (y/esb-
Hasl TENJIOEMKOCTb BELLECTBA, CONPOTHUBJIEHHE MIPOBOJAHUKA, pa-
60Ta ¥ MOIIJHOCTb 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh U3Mepe-



HHS, COGUPATh SKCIIEPUMEHTAJBbHYIO YCTAHOBKY, CJIefysl IpeJio-
J>KeHHOH MHCTPYKIUH, U BBIYUCJIATD 3HAaYeHHE BeJINYUHBI;

—Co6JII/IaTh MpaBUJa TeXHUKH 0e30MacHOCTU Npu paboTe c Jjabo-
paTOpHBIM 060PYAOBaHUEM;

—XapaKTepHu30BaTb NPUHLUINBI JeHCTBUS HU3yYeHHbIX NPHOOPOB
1 TeXHUYEeCKHX YCTPOHCTB C ONOPOM Ha UX ONHCaHUSA (B TOM YHC-
Jie: CMUCTeMa OTOIJIEHUS LOMOB, TUTPOMETP, MapoBasg TYpOUHA,
aMIlepMeTp, BOJIBTMETP, CYETUHK 3JIEKTPUIECKON SHEPTUH, JIEK-
TPOOCBETHTEJIbHbIE IPUOOPDBI, HarpeBaTeJbHble 3JIEKTPOIPHUOOpPHI
(mpuMepsbI), 3JIEKTPUIECKHE NIPEJOXPAHUTEU; SJI€KTPOMArHuT,
3JIEKTPOJBUraTEb IOCTOSSHHOTO TOKA), UCIOJIb3ysl 3HAHUS O

cBoMcTBax PU3MUYECKUX SIBJIEHUN U HEOOXoAUMble PU3UIECKHEe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTbie TeXHUYECKHE YCTPOUCTBA U U3MEPHUTEJb-
Hble IPUOOPHI 0 CXeMaM U CXeMAaTUYHbIM PUCYHKaM (PKHUJKOCT-
HbI TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, ABUTATEb
BHYTpPEHHErO CrOpaHUsl, 3JIEKTPOCKOII, PEOCTaT); COCTABJSATH CXe-
Mbl 3JIEKTPUYECKUX llened C Moc/ie/loBaTeJbHBIM U MapaJijieib-
HBbIM CO€JIMHEHHEM 3JIEMEHTOB, pa3J/iniasl YCJIOBHble 0603HAYEHUs
3JIEMEHTOB 3JIEKTPUYECKUX LieTeH;

—MNPUBOJUTH MPUMEPbI/HAX0AUTh UHOPMAIUIO O MPUMepax MpakK-
THUYECKOT'0 UCHO0JIb30BaHHUS QU3NUYECKUX 3HAaHUU B MOBCEJHEBHOUN
JKU3HHU JJ1s1 06ecriedeHUsI 6€30MacHOCTHU P 0OpalleHun ¢ Mpubo-
paMM U TeXHUYECKHMH YCTPOMCTBaMH, COXpaHEHHUS 3/,0pOBbs U
COOJIIOZIEHHST HOPM 3KOJIOTMYECKOT0 TOBEAEHHUs B OKpYyKawoleH
cpene;

—OCYILECTBJISITh MOUCK WHOpPMALUU (PU3UYECKOTO COAepKaHUsS B
cetu VHTepHeT, HAa OCHOBe WMMEIOIIMXCS 3HAaHUW U NYTEM CpaB-
HEHUs [IOTIOJHUTEJIbHBIX HCTOYHHUKOB BbBIJIeJIATh HHGOpPMAIUIO,
KOTOpasi sIBJIsIeTCSl NPOTHBOPEYMBON WM MOXET ObITb HeJ0CTO-
BEpHOM;

—MHCIOJIb30BaTh NPU BBIMOJHEHUH yYeOHbIX 33aJaHUH HAYYHO-TIO-
MyJISIPHYIO JIUTEePATypy PU3NIECKOTr0 COJlepKaHUs, CIIPABOYHbIE
MaTepHasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb MNpPUEMaMU
KOHCIEKTUPOBAHUS TEKCTa, NMpeo6pa3oBaHUsA WHOpPMALUU U3
OTHOW 3HAKOBOUW CHUCTEMBI B JIPYTYIO;

—co3/1aBaThb COGCTBEHHbIE NHCbMEHHbIE U KpaTKUe YCTHbIe cooblie-
HUf, 06061aa UHGOPMALIMIO W3 HECKOJIbKUX UCTOYHUKOB (PHU3U-
YeCKOTO COJIEpKaHUS, B TOM 4YHCJEe MyOJUYHO MPEJCTABJIAThL pe-
3yJIbTaTbl NPOEKTHOM HWJIM HCC/IEe0BAaTEeNbCKON [1eATeJbHOCTH;
MpU 3TOM IPaMOTHO MCIOJIb30BaTh U3y4YeHHbIH MOHATUHHBIN am-
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mapat Kypca GU3UKH, CONPOBOXAATb BLICTYIJIEHHE Ipe3eHTa-
LUEeH;

—IPH BBINOJHEHUHU YyYEeOHBIX MIPOEKTOB U UCCJIeJOBAaHUMN Pusuye-
CKHX MPOLIECCOB pacIpe/iesIiTh 0653aHHOCTHU B TpyIile B COOTBET-
CTBHUHM C MOCTaBJEHHBIMM 3aJadyaMH, CJIeJUTh 3a BbINOJHEHUEM
IJIaHa JeUCTBUH M KOPPEKTUPOBATh €ro, aJieKBaTHO OIleHUBaTh
COGCTBEHHBIN BKJIAJ B JEATEJbHOCTh PYINbI; BBICTPAUBAaTh KOM-
MYHHKAaTHUBHOE B3aUMO/JIEHCTBHUE, MPOSABJISAS TOTOBHOCTb paspe-
maThb KOHPJIHUKTHI.

9 knacc

[IpesgMeTHBIE pe3yabTaThl HA 6a30BOM ypPOBHE JOJ/KHBI OTPaXKaTh
cGOPMUPOBAHHOCTD y 00Y4YaIOUIMXCSA YMEHUH:

—MHCIO0JIb30BaTh NOHATHS: CUCTEMA OTCYETa, MaTepHuaJibHas TOUKa,
TpaeKTOpPHUs, OTHOCHUTEJbHOCTh MEXaHUUYECKOI'0o JBUXKEHUs], Jle-
dopmanusa (ynpyrasi, niaactudyeckasi), TpPeHHUe, EHTPOCTPEMHU-
TeJIbHOE YCKOpeHHe, HEBECOMOCTb U Neperpys3Ku; LieHTP Tsxe-
CcTU; abCOJIIOTHO TBEPJOE TeJOo, IEHTP TSXKECTU TBEPJOTO TeJa,
paBHOBecCHE; MeXaHUYeCKHe Koie6aHus U BOJIHBI, 3BYK, HUH)pas-
BYK U yJIbTPa3BYK; 3JIEKTPOMAarHUTHBIE BOJIHBI, LIIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCThb U Ja/IbHO30PKOCTD, CIIeK-
TPBI UCITYCKAHUA U NOTJIOeHHUs; aibda-, 6eTa- U raMMa-u3Jayde-
HUS, U30TOMNI, i/lepHasi SHEPTETHKA;

—pasauyaTh fBJEeHHUs (paBHOMEpPHOe M HepaBHOMEpPHOE MPSIMOJIU-
HellHOe JBM)KeHHe, paBHOYCKOPeHHOe NMPsMOJIMHEeHHOe JBHXe-
HHe, CBOGO/IHOE NaJleHre TeJs, pABHOMEPHOE JABHKEHUE 10 OKPYXK-
HOCTH, B3aHMOJielCTBHe TeJ, peaKTHBHOE JBHXKEHHe, KoJieba-
TeJIbHOE JIBM)KeHUe (3aTyxarwlliye U BhIHY>K/JleHHble KoJlebaHus),
pe30HaHCc, BOJIHOBOE JIBU)KEHHE, OTPaXKeHU e 3BYKa, NPSIMOJIMHEH-
HOe pacIlpoCTpaHeHUe, OTPaXKEHNE U MPeJIOMJIEHHE CBETa, NOJI-
HOe BHYTpeHHee OTpa)KeHHe CBeTa, pasJloXkeHHe 6esioro cBeTa
B CIIEKTP U CJ0XKeHHe CIeKTpaJbHbIX [|BETOB, IUCIIePCUs CBETA,
ecTeCTBEHHasi pPaJiIMOAaKTUBHOCTb, BO3HHKHOBEHHE JIMHEeH4YaTOro
CIleKTpa M3JIy4eHHUsl) 110 ONHCAHUIO UX XapaKTepPHbIX CBOMCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOe GU3UYECKOE SIB-
JIEHUE;

—Ppacno3HaBaTh NpPOsIBJIeHUEe U3yYeHHbIX GHU3UYeCKUX sIBJIEHUH B
OKpy>KamwlleM mMupe (B ToM uucyie U3nNYeCKUe SIBJIEHUS B MMPU-
poJie: IPUJIMBEI U OTJIUBBI, IBUKeHHe Iy1aHeT CoJTHeYHOH cucTe-
Mbl, peaKTHBHOe J[BH)>XeHHe >XHUBBIX OPraHU3MOB, BOCHpUATHE
3BYKOB >KMBOTHBIMH, 3eMJIeTPsiICEHHe, ceicCMHUYeCcKHe BOJIHBI, 11y-
HaMH, 3XO0, LIBeTa TeJ, ONTUYEeCKUe SABJIEHUs B NpPUpPO/e, GUO0JIO-
ruyeckoe JeHcTBHe BUJAMMOrO, yJbTPadpHUOJIETOBOIO WU PEHT-



FeHOBCKOI'O0 M3JIy4YeHUUN; eCTeCTBEHHbIH paJlMOaKTUBHBIN ¢OH,
KOCMHYECKHUE JIYYH, PAJUOAaKTUBHOE U3JIydeHUEe NPUPOTHBIX MU-
HepaJioB; JeHCTBUE PAJUOAKTUBHBIX U3JIy4eHUH Ha OpraHu3M 4Ye-
JIOBEKA), TIPU 3TOM IePEeBOAUTh NMPAKTHYECKYIO 3a/ia4dy B y4eo-
HYI0, BbIJIeJISITh CylUeCTBEHHble CBOWCTBAa/NMpHU3HAKU ¢U3UUe-
CKUX ABJICHUH;

—OIMNUCHIBATh U3YUYEHHbIE CBOMCTBA TeJ U pU3ndecKUe siBJIEHHUs, UC-
MoJib3ys pU3nUecKre BeJUYUHBbI (Cpe/lHST U MTHOBEHHasl CKO-
pOCTb TeJia IpY HEPAaBHOMEPHOM JIBMXKEHUH, YCKOPEHUE, IepeMe-

LleHHe, MyTh, YIJIOBasd CKOPOCTh, CHUJIa TPEHHUs, CUJIa YIPYTOCTH,
CHJIa TSKEeCTH, YCKOpeHHe CBOGOJHOro NnajeHus, Bec Tesa, UM-
NyJbC TeJa, UMILYJIbC CHUJIbl, MeEXaHUUYeCKasl paboTa U MOUIHOCTb,
NOoTeHIUaJ/IbHAs 3HEPrus TeJa, NOAHATOr0 HaJ, MOBEPXHOCTHIO
3eMJIM, IOTeHIMa/IbHAasA 3HePIrua CKaTOU NpPY>XHUHbI, KHHeTH4e-
CKasl 9Heprusl, IoJHasd MexaHUu4yecKasi 9Heprus, Nepuo/ 1 4yacToTa
KoJie6aHUH, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA TOHA, CKO-
POCThb CBeTa, NOKa3aTeJb MPEJIOMJIEHHUS CpeJibl); IPH ONMHCAHUU
NPaBUJIBbHO TPAKTOBATh GU3UUECKHUUM CMBIC/I MCHOJIb3YEeMBbIX BeJIH-
4YUH, 0003Ha4YeHUs U eUHHUILbl PU3UUYECKHUX BeJUYNH, HaX0JUTh
$dopMyibl, cBA3BIBaIOLME JAHHYIO GU3UYECKYI0 BEJIUUUHY C APY-
TMMH BeJINUNHAMH, CTPOUTH rpadUKH U3yIEeHHBIX 3aBUCUMOCTEHN
$r3HYecKUX BeJUYHH;

—XapaKTepHu30BaTh CBOWCTBA TeJ, PU3NYeCcKHe sIBJIEeHUS U IPoLec-
Chbl, UCNOJIb3YS1 3aKOH COXpaHEeHHWs 3HepPTryuH, 3aKOH BCEMUPHOIO
TATOTeHUs, IPUHILUII CyNIepHO3ULIMU CUJI, IPUHIIUI OTHOCUTEJIb-
HocTU [anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS UMIYJib-
ca, 3aKOHBI OTPaXKeHHUA Y NIPEeJOMJIEHUS CBETA, 3aKOHBI COXpaHe-
HHUS 3apsAZ0BOT0 U MacCOBOIO 4YHCeJ NPHU ALepPHBbIX peaKLUsX;
NIPpU 3TOM JaBaTh CJA0BECHY10 GOPMYyJHMPOBKY 3aKOHA U 3aIIUChI-
BaThb ero MaTeMaTH4YeCKOe BbIpaXKEHUE;

—O0OBACHATL PU3HUECKHe NPOLeCChl U CBOMCTBA TeJl, B TOM YUCJIe
U B KOHTEKCTe CUTYyalUl NPaKTUKO-OPHEHTHUPOBAHHOI'O XapaKTe-
pa: BBISBJATH NIPUYUHHO-CJIeICTBEHHbIE CBA3U, CTPOUTD 00bsAC-
HeHHe U3 2—3 JIOTUYEeCKUX 1IaroB € ONOPOH Ha 2—3 U3y4YeHHBIX
cBoMcTBa GU3NUYECKUX SIBJIEHUH, PH3MYeCKUX 3aKOHOB UJIH 3aKO-
HOMEPHOCTEeMH;

—pewaTh pacuyéTHble 3aJa4d (onuparliuecs Ha CUCTEMY U3 2—
3 ypaBHeHMM), UCIIOJb3ys 3aKOHbI U GOPMYyJIbl, CBA3bIBAIOIHE
du3snyeckre BeJIMUUHBL: HA OCHOBE aHAJIU3a yCJOBUA 3a/a4H 3a-
NHCBIBaTh KpaTKoe YCJOBHe, BbIABJAATh HeJOCTaloLHe WU HU36bI-
TOYHbIE JAaHHbIE, BBIOUPATh 3aKOHbI U POPMYJibl, HEOGXOUMbIE
JAJIs1 pellleHUsA, NPOBOJUTb PAaCY€Thl U OLleHUBATh PeaJTUCTUYHOCTD
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MOJIy4YeHHOI'0 3HaYyeHUs GU3UUECKOU BEJIMYUHBL;

—pacno3HaBaThb IPOGJIeMbl, KOTOPble MO>KHO PEIIUTb IPU IOMOIILH
$H3HMUYECKUX METO/I0B; UCII0JIb3ysl ONMCAHHUE UCC/IeJOBAHUA, BbI-
JeJIATh MpOoBepsieMoe MpeAIoJIOKeHNEe, OLeHUBAaTh NPaBUJIbHOCTD
nopsi/ika NpoBeJleHUs UCCIe/J0BaHUs, JeaTh BbIBOJblI, HHTepIpe-
TUPOBATh pe3yJIbTaThbl HAGJIIOIEHHUH U ONIBITOB;

—IpPOBOJUTH ONBITHI 10 HAGJIIOAEHHUIO PU3NIYECKUX ABJEHUN WU
$ur3HUecKux CBOUCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbloToOHa,
3aKOHA COXpaHEeHHs SHEPTHUH; 3aBUCUMOCTb [IEPUO01a KOJIeGaHUN

MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U
HEe3aBUCHMOCTb OT aMIUIMUTYAbl MaJsblX KoJebGaHUW; NPSIMOJIHU-
HeWHOe pacnpocTpaHeHUEe CBeTa, pasJiokKeHHe O6eJioro CBeTa B
CIEKTp; U3yYeHHEe CBOWCTB H306pa’KeHUs B IJIOCKOM 3epKalie U
CBOWCTB M300pa’keHUsl NpeaMeTa B COOUpalolled JIMH3e; Ha-
GJII0/IeHNE CIJIOIIHBIX W JIMHEWYAThIX CHEKTPOB HU3JIyYeHHu#d): ca-
MOCTOSITEJIbHO COGHUPATh YCTAaHOBKY U3 U36BITOYHOTO Habopa 060-
PYAOBaHUS; OMUCHIBATH XOJ, ONbITA U €ro pe3yJbTaThl, pOpMyJIH-
pOBaTb BbIBO/bI;

—IMpPOBOJAWUTbL NPU HEOOXOJHUMOCTH CEPUI0 MPSMBIX H3MepeHHUH,
omnpenesisis cCpejHEe 3HAYEHUE U3MepsieMOl BeJUYHHbl (PoKycHoe
paccTosiHMe cobupalolei JIMH3bI); 060CHOBBIBAThL BHIOGOP Cllocoba
W3MepeHHs/U3MepUTEeJTbHOT0 MPUH0Pa;

—IMpOBOJUTL HCCJIEJOBaHUE 3aBUCUMOCTENH PU3UUECKUX BEJIUYMH C
HUCNOJb30BAaHUEM IPSAMBIX H3MEpeHUH (3aBUCUMOCTb MYyTH OT
BpeMEeHHU NMpPU PaBHOYCKOPEHHOM /JIBIDKEHUU 0e3 HaYaJbHOW CKO-
pocTH; nepuoaa KojebaHWI MaTeMaTU4YeCKOro MasiTHUKA OT JJIH-
Hbl HUTH; 3aBUCUMOCTH yIJla OTPaXKEHHUsS CBeTa OT yrJia NaJieHUus
M yrJjia TpeJIOMJIEHUS] OT yIJa MaJieHus): IJIAaHUPOBaTh UCCIEN0-
BaHUe, CaMOCTOSITeJIbHO COOGUPAThb YCTAHOBKY, PUKCUPOBAThH pe-
3yJIbTAThl MOJYYEHHOH 3aBUCHUMOCTH QU3UYECKHUX BEJUYHUH B BU-
Jie TabJuL U rpaduKOB, JieslaTh BbIBOBI IO Pe3yJbTaTaM HCCIe/0-
BaHUS;

—IPOBOAUTHL KOCBEHHBbIE U3MepeHUA GU3NIECKHUX BEJIUUHUH (cpeJ-
HsIsl CKOPOCTb M YCKOpPEHHEe TeJsla IPHU PaBHOYCKOPEHHOM /JBU-
’)KEHUH, YCKOPEHHE CBOGOAHOTO Ma/ieHus, X)KECTKOCTb MPY>KHUHBI,
KO3(pPUIIMEHT TpPEHUs] CKOJIbXKEeHHUS, MexaHH4yeckass pabGoTa u
MOIIHOCTb, YaCTOTAa U MEePHOJ, KOoJIeGAaHHUU MaTeMaTHYeCKOTOo U
NPY>KUHHOTO MAasiTHUKOB, ONTHYeCKas CHJiIa COOUpAroLer JIMH-
3bl, PaIUOAKTHUBHBIN GOH): MJIAHUPOBATH U3MEPEHUSs]; COGUPATh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJIHATH U3MeEpPEHUs, Clie-
Jysl IpeIJIO’KEHHOU HHCTPYKIMH; BBIYUCIATh 3HAYEHHE BEJINYU-
Hbl W aHaJMU3UPOBATh IMOJIyYeHHbIe pe3yJbTaTbl C Yy4YETOM
3a/1JaHHOH MOTPENIHOCTH U3MEPEHU;



—co6J1I0/laTh NpaBUJa TeXHUKU 0e30MacHOCTH NpU paboTe c jabo-
paToOpHBIM 060pYy/A0BAaHUEM;

—pasJyin4aTh OCHOBHbIE MPHU3HAKH U3Y4YeHHBbIX PU3UYECKHUX MoJe-
Jleli: MaTepUaibHasA TOYKa, abCOJII0THO TBEPAOE Tes10, TOUEUYHbIH
WCTOYHUK CBETA], JIy4, TOHKAsl JIMH33a, IIJIaHeTapHasi Mo/JieJib aTo-
Ma, HyKJIOHHAsI MOJleJIb aTOMHOTO S/Ipa;

—XapaKTepu30BaTh NPUHIUIbI JeVUCTBUSA U3yYEHHBIX NIPUOOPOBU
TeXHUYECKHUX YCTPOUCTB C OMMOPOH Ha UX ONUCAHUA (B TOM YUC-

Jie: CIUA0METD, AATYUKHU MMOJIOKEHH S, PACCTOSIHUS U YCKOPEHUS,
pakKeTa, 3XO0JIOT, OYKH, MEepUCKoIn, ¢oToamnmnapart, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, JO3UMETp, KaMepa BusbcoHa), uC-
MMOJIb3y 3HAHHUS O CBOMCTBAX PU3NIECKHUX IBJEHUU U HEOOXO M-
Mble GHU3NYEeCKHe 3aKOHOMEPHOCTH;

—MHCIO0JIb30BAaTh CXeMbl U CXeMaTUYHbIEe PUCYHKU U3YYE€HHBIX TeX-
HUYECKUX YCTPOUCTB, U3MEPUTEJIbHBIX NPUOOPOB U TEXHOJIOTHU-
YeCKHX MPOIEeCCOB NPH pellleHHH Yy4eOHO-PaKTUIYeCKUX 33/ad4;
ONTUYECKUE CXEeMBbI JIJIs1 IOCTPOEHHUS M300paKeHUW B IJIOCKOM
3epKaJie ¥ cobuparoiie JUH3E;

—IPUBOJAUTHL NPUMEpPHI/HAX0AUTh UHPOPMAIUIO O TPUMepPaxX MpakK-
THUYECKOT'0 UCNOJIb30BaHUSI GU3NYECKUX 3HAaHUN B MOBCEJHEBHOU
>KHU3HU JJi1s1 o6ecriedyeHUs1 6€30MacHOCTU NpPU 06pallleHUur ¢ npubo-
paMu U TEXHUYECKHUMHU yCTPOUCTBAMU, COXPAaHEHUS 3J0POBbS U
COGJIIOIEHUSI HOPM 3KOJIOTUYECKOTO IOBEJIEHHUS B OKpYyXKaloleu
cpene;

—OCYyILIECTBJIATh MOUCK UHPOPMAUU PUINUECKOTO COJAEpPKaHUs
B ceTu HTepHeT, caMOCTOATEJIbHO POPMYIUPYs MOUCKOBBIH 3a-
MPOC, HAaXOAUTh NMYTU OINpeeseHUs] JOCTOBEPHOCTH MOJIYYeHHOH
nHPOpMaIUU HAa OCHOBE UMEIOUUXCHA 3HAHUH U JOIOJIHUTEIb-
HBbIX UCTOYHUKOB;

—MWCNO0JIb30BaTh NPHU BBINOJHEHUHM YyIYE€OHBIX 33JJaHUH HAay4YHO-IIO-
NyJISIPHYIO JIUTEePaTypy GU3NUECKOTro COJlep:KaHUs, CIIPABOYHbIE
MaTepuasibl, pecypcbl ceTH WHTepHeT; BJaJEeTb MNPUEMaMU
KOHCIIEKTUPOBAHUA TEKCTa, Npeobpa3oBaHUs HHPOpPMALIUU U3
OTHOW 3HAKOBOUW CHUCTEMBI B JIPYTYIO;

—co3/1aBaTb COOCTBEHHble NHUCbMEHHbIE U YCTHbIE COOOGILIEHUSI Ha
OCHOBe HHGOpPMAIUM U3 HECKOJIbKUX HWCTOYHUKOB (PHU3UYECKOTO
CoJiep>KaHusl, MyOJUYHO TNPEACTABJSATh pPe3yJibTaThbl NPOEKTHOM
WU HCCJIeI0BATENbCKOU JeATeJbHOCTHU; IPU 3TOM I'PaMOTHO HC-
M0JIb30BaTh U3yYEHHbIH MOHATHUHBIA anmnapaT HW3y4aeMoro pas-
Aesia QU3UKU U COMPOBOXKJIATH BBICTYIJIEHHE Mpe3eHTalluen C
y4ETOM 0COGEHHOCTEH ayJUTOPHUU CBEPCTHUKOB.
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