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Pa6oyass mporpamMMa no ¢uU3UKe Ha YPOBHE OCHOBHOrO OOIIEro
0o6pa30oBaHUs COCTaBJIeHA Ha OCHOBE IMOJIOKEHUUM U Tpe- G0BaHUM K
pe3yJibTaTaM  OCBOEHUs Ha  0a30BOM  YpOBHE  OCHOBHOH
o6pa3oBaTeJIbHOW MPOrpaMMbl, pe/CTaBJIeHHbIX B PejlepaibHOM ro-
CyAapCTBEHHOM 00pPa30BaTeJbHOM CTAaH/APTe OCHOBHOTO O6IIero 06-
pasoBaHus (PI'OC 000), a Takxe ¢ yyétoM [IpuMepHON nMporpaMMbl
BocnuTaHus U KoHlenmuu npenojaBaHus yue6Horo npeamera «Pu-
3UKa» B 00pa3oBaTeJibHbIX opraHusanusax Poccuiickoit Pepepanuy,
peau3yroLNX OCHOBHbIE 06111e06pa3oBaTe/IbHbIe IPOrPaMMbl

NOACHUTENbHAA 3AMNUCKA

Copeprkanue [IporpaMMbl HanpaBeHO Ha GOpMHUpPOBaHUe ecTe-
CTBEHHO-HAay4YHOH TI'PaMOTHOCTH y4YalllMXCsl U OpPraHU3alUI0 HU3Y-
yeHUs1 QU3UKHU HaA AesATeJbHOCTHOU ocHOBe. B Hell yuuThIBamTCA
BO3MOXXHOCTH NpeJiMeTa B peasusauuu Tpeb6oBanut ®Iroc 000
K IJIAHUPYEMBIM JIMYHOCTHBIM U MeTalpeAMETHBIM pe3yJbTaTaM
06Gy4YeHHs1, a TaKXKe MeXXIpeJMeTHbIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPpeJMEeTOB HAa YPOBHE OCHOBHOI'O 06111ero o6pa3oBaHuUs

B nporpamMMe onpezesiloTCS OCHOBHBIE LIeJIM U3y4eHUs] GU3UKHU
Ha YpOBHE OCHOBHOTI'O 06Iero o6pa3oBaHUs, IJIaHUPyeMble pe3yJib-
TaTbhl OCBOEHHUSI Kypca GU3WKH: JIMYHOCTHbIE, MeTalnpeMeTHBIE,
npegMeTHble (Ha 6a30BOM ypOBHE).

[IporpaMma ycTaHaBJIMBaeT paclipe/iejlieHHe y4ebHOro MaTepuasa
1o roAaM o6ydeHHs (MO KJjaccaM), mpeJjiaraeT IpUMepPHYIO Mocjae/0-
BaTe/JIbHOCTb M3y4YeHUs TeM, OCHOBAaHHYIO Ha JIOTMKe Pa3BUTUSA NpeJ-
METHOTO COZilep>KaHHus U y4yéTe BO3PACTHLIX 0COGEHHOCTEHN yJyaluxcs,
a Takke NpUMepHOe TeMaTH4yecKoe IJIAHUpPOBaHUeE C YKa3aHUEeM Ko-
JINYeCcTBa 4acoB HA M3y4eHHe KaKJ0H TeMbl U IPUMEPHOH XapaKTepu-
CTUKOM y4eOGHOH JiesATeJbHOCTH Yy4alllUXCs, peaju3yeMod IpHU HU3y-
YEeHUHU 3TUX TEM.

[IporpaMmMa MoXkeT ObITb HCIOJIb30BaHA YYUTENSIMH KaK OCHOBA
JUIS1 COCTaBJIeHHSI CBOUX pabouyux nporpamm. Ilpu paspaboTke pabo-
yell mporpaMMbl B TeMaTH4YeCKOM IIJJAHUPOBAaHUHU [JOJIKHbI ObITh
y4TeHbl BO3MOXXHOCTU MCHOJIb30BaHHUSA 3JIEKTPOHHBIX (LUPOBBIX)
06pa30BaTe/IbHbIX PECYpCOB, SBJAIOLIUXCA Y4eGHO-MEeTOJUYEeCKUMHU
MaTepuajaMU  (MyJbTHMeJuiHble NPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH U 33JlaYHUKH, 3JIEKTPOHHble OMOJHOTEKH, BUPTya/bHble
JIabopaTOpHH, UTIPOBble MPOrpaMMbl, KOJJIEKLIHUU LHUPPOBBIX 06pa-
30BaTe/IbHBIX PECypcoB), peaJu3yoIIUX JUAAKTUYECKHE BO3MOXK-
Hoctu UKT, comepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATEsb-
CcTBY 06 06pa30BaHUU.

PaGoyass mnporpaMma He CKOBBbIBaeT TBOPUYECKYI0 HWHUIHUATUBY
yuuTeJed W NOpeoCTaBJjsieT BO3MOXKHOCTH [JIsl  peaju3aluu
pa3JIMYHBIX METOAUYECKUX TOAX00B K NPenojaBaHuI0 GU3UKU NIPU
YCJIOBUHU COXpaHEHUs 06513aTeJbHON YacTH coJeprKaHus Kypca.




ObLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «®U3UKA»

Kypc ¢usuku — cucteMoob6pasywIui [Jisi eCTeCTBEHHO-HAYYHbBIX
y4eOHBIX NPeAMETOB, NOCKOIbKY GU3HUYECKUE 3aKOHBI JIEKAT B OCHO-
Be MPOLIECCOB U SIBJEHUM, U3yYaeMbIX XUMUEN, OUOJI0THEN, aCTPOHO-
Muel U pusnyeckoit reorpaduei. Pusrka — 3TO NpeMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOM BKJIaJ, B eCTECTBEHHO-HAYYHY0 KapTUHY
MHpa, HO U NpeJoCTaB/sieT HauboJjiee siCHble 00pas3lbl NPUMeHEHUs
Hay4yHOIr'o MeTo/la [03HAaHUSA, T e clocoba MoJy4yeHUs JOCTOBEPHbIX
3HaHUU o Mmupe. HakoHel, ¢usnka — 3TO NpesMeT, KOTOPbIM Hapsaay
C [JAPYrMMHM eCcTeCTBEHHO-HAayYyHbIMHU I[pegMeTaMu JOJDKeH [JaThb
LIKOJIbHUKAM Mpe/icTaBJeHre 06 yBJeKaTeJbHOCTH HAy4YHOro UCCe-
JlOBaHUSA U PaZlOCTH CaMOCTOSATEJIbHOTO OTKPBITHS HOBOT'O 3HAHUS.

OnHa U3 rJ1aBHBIX 33/1a4 PU3UYECKOT0 06pPa30BaHUs B CTPYKTYpe
ob6uiero o6pa3oBaHusl COCTOUT B GOPMHUPOBAHUU €CTECTBEHHO-HAY4-
HOU rpaMOTHOCTH U UHTepeca K HayKe y OCHOBHOH Macchl oGy4aro-
LUXCSI, KOTOpble B JAajbHelIneM OyAyT 3aHAThI B CaMbIX Pa3HO-
06pa3HbIX chepax JesaTesbHOCTH. Ho He MeHee BaKHOM 3a/1aueli siB-
JiieTCs BbISIBJIEHHE U MOArOTOBKA TaJaHTJ/HWBBIX MOJIOJbIX JIIOJEN
JAJIs1 TPOJOJIKEHH A 060pa3oBaHusA U JajibHel el npodeccuoHa b-
HOU [1eITeJIbHOCTH B 06J1aCTH €CTEeCTBEHHO-HAY4YHBIX HUCCJeJ0BaHUMN
W CO3/JJaHUH HOBBIX TeXHOJIOTUH. COrJlacHO NPUHATOMY B MeX/yHa-
poOAHOM coobliecTBe onpenesneHuo, «EcTrecTBeHHO-Hay4yHas rpa-
MOTHOCTb — 3TO CIIOCOGHOCTD YeJloBeKa 3aHUMaTb aKTHUBHYIO I'Pa-
JAHCKYIO O3HUIHIO 10 061eCTBEHHO 3Ha4YMMbIM BOIIPOCaM, CBAA3aH-
HBIM C eCTeCTBEHHbIMH HayKaMH, U ero roTOBHOCTb MHTepecoBaThCs
eCcTeCTBEHHO-HAay4YHbIMHU HJessMU. HayyHO rpaMOTHBIM YeJsioBeK
CTPEMUTCH Y4acTBOBATb B apryMeHTHPOBAaHHOM 006CY>K/leHUH IPOo-
6J1eM, OTHOCSAIIIIMXCA K €eCTeCTBEHHBIM HayKaM U TeXHOJIOTUSAM, YTO
TpebyeT OT Hero cJeAyolX KOMIIeTEHTHOCTEH:

—Hay4HO O6'bSCHATH ABJIEHUS,
—OLIeHUBATh U OHMMAaTb OCOGEHHOCTH HAay4YHOI'O UCCJe[0BaHHS,
—HHTEepPIpeTHPOBaTh JaHHble M HCIOJb30BaTb Hay4yHble JoKasa-

TeJIbCTBA JJ/151 I0JyYeHUsT BBIBOJ,OBY.

W3ydyeHne GU3MKU CIOCOGHO BHECTH pellaroliuil Bkiaajg B popmu-
pOBaHUeE eCTECTBEHHO-HAyYHON 'PaMOTHOCTH 06Yy4aroLUXCsl.

LUEN U3YYEHWA YHEBHOT O NMPEAMETA «®U3UKA~»

Lesnu nsyyenus pU3MKU Ha ypOBHE OCHOBHOTO 0611ero o6pa3oBa-
HUs onpejesieHbl B KoHIlenuu npenojaBaHus yuyebHOro npeaMmeTa
«Pu3nka» B 06pa3oBaTeJbHbIX opraHusaunusx Poccuiickoit ®epepa-
LM, pealU3yIOIUX OCHOBHble 001e06pa3oBaTe/ibHble NPOrpaMMBl,
yTBepKAEHHOU pewreHveM Kosisernu MuHHCTepCTBa IMPOCBeEIlEHUS
Poccuiickoit @enepanyu, npotoko oT 3 nekabps 2019 r Ne [1K-4BH.
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[lesn u3yyeHusi U3UKU:

—InpuobGpeTeHHe UHTEPECA U CTPEMJIEHUs] 0O0YYalOUUXCs K Hay4-
HOMY W3Y4YEeHHI NPHUPO/AbI, Pa3BUTHE HUX HHTEJJIEKTyaJbHbIX
U TBOPYECKHUX CIIOCOOHOCTEM;

—pa3BUTHE NpeJCTaBJEHUN 0 HAYyYHOM MeTO/ie MO03HaHUsA U GOpMHU-
pOBaHMe UCCIe0BaTE/NbCKOI0O OTHOILIEHUSI K OKPYKaloLUM sIBJe-
HUSIM;

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

—dopMUupoBaHUe NpPeACTaBJeHUN O PoJu (PU3UKU /I Pa3BUTHUA
JPYTUX eCTEeCTBEHHbIX HayK, TEXHUKU U TEXHOJIOTUH;

—pa3BUTHE MpeJCTaBJIeHUN 0 BO3MOXHBIX chepax Oyayliel mpo-
deccuoHasbHON [1€ATENBHOCTH, CBSI3AHHOW C (PU3UKON, NOAro-
TOBKa K Jla/ibHelilleMy OOY4YeHUI0O B 3TOM HalpaBJIeHUHU.
JlocTH>XeHMe 3THUX IieJied Ha YpOBHE OCHOBHOI'O 0611ero o6pa3oBa-

HUS 06ecredyrBaeTCs pellleHHeM CAeAyI0LUX 3a/1a4:

—InpuobpeTeHre 3HAaHUNW O AUCKPETHOM CTPOEHUH BellecTBa, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIEKTPUUYECKUX, MAaTHUTHbIX U KBAaHTO-
BbIX SIBJIEHUSIX;

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

—OCBOEHHE METO/IOB pelleHHs] MPOCTEHUIINX PACYETHBIX 33/J]a4 C HUC-
MoJib30BaHUEM (PU3UYECKUX MoJiesied, TBOPUYECKHX U NPaAKTHU-
KO-OpHEeHTHUPOBAHHBIX 33/1aY;

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

—O0CBOEHMe MPUEMOB paboThl ¢ HHOpManue GU3UIECKOro Cozep-
»)KaHUs], BKJIIOYasgd HHGOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSIX
$u3UKHU; aHAIM3 U KPUTUYECKOE OLleHNBaHUe HHOPMaLUH;

—3HAKOMCTBO €O chepaMu NpodecCHOHATbHOU AeATENbHOCTH, CBS-
3aHHBIMU C PU3UKOHN, U COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHO-
BaHHBIMU Ha JOCTUXKEHUAX GU3NIECKOU HAYKH.

MECTO YYEBHOIO MPEAMETA «OU3UKA~» B YHEBHOM MJAHE

B coorBerctBUM ¢ ®PTOC 000 ¢Pusuka siBasieTca 06s3aTeTbHBIM
IpeAMeTOM Ha YpOBHE OCHOBHOI'O o6uiero o6pasoBaHus. JlaHHas
porpaMma IlpeaycMaTpyuBaeT U3ydyeHue GU3WKU HAa 6a30BOM YpOB-
He B 06béMe 238 4 3a TpU roja o0ydeHHs 1o 2 4 B HeJlesilo B 7 U 8
KJaccax U mo 3 4 B HeJeJqw B 9 kjacce B TemaTHyeckoM ImJia-
HUPOBAaHUM JJis1 7 U 8 KJAcCOB IpeArosaraeTcsi pesepB BpeMeHH,
KOTOPBIA YYHUTEJNb MOXET UCI0Jb30BaTh [0 CBOEMY YCMOTpPEHHUIO,a B
9 kJ1acce — NMOBTOPUTENBbHO-06061IAI NI MOJYIb.



COAEPXAHWE YYEBHOIO NMPEAMETA «®U3UKA»

7 knacc

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

dusrka — HaykKa o npupoje. fBaedus npupoabl (MCL). dusuue-
CKMe sIBJIeHUSsl: MexXxaHU4YeCKHe, TellJIOBble, 3JIeKTpUYeCcKUe, Mar-
HUTHBbIE, CBETOBbIE, 3BYKOBBIE.

dusnyeckue BeJUUNHbL. U3MepeHne Pprusnyeckux BeJUUUH. Pu-
3uyeckue MNpu6ophl. [lorpemiHocTh M3MepeHUN MexayHapoJHasi
cucreMa eJUHHUII.

Kak ¢usuka u Apyrue ecTteCTBEHHble HAaYKH U3Yy4alOT NPUPOAY.
EcTecTBeHHO-Hay4YHbIH MeTOJ] MO3HAHUA: HaAOJIIOJEeHHE, MOCTAaHOBKA
Hay4yHOTo BOINpPOCA, BbIABHUXKEHHE THIIOTE3, IKCIEPUMEHT IO MpPO-
BepKe TUIoTe3, 00'bsICHEHUE HabJ/I04aeMoro sBJjieHUsa. OnucaHue
du3nYecKux ABJEHUU C TOMOIIbIO MOoJeleH.

Hemoncmpayuu

1. MexaHU4YeCKHe, TENJIOBbIE, 3JIEKTPUUYECKUE, MarHUTHbIE, CBe-
TOBbIE SIBJIEHUSI.

2. dusuyeckue NpUOOPHI U Mpoleaypa NpsIMbIX U3MepPeHUH aHa-
JIOTOBBIM M IUPPOBBIM MTPHUGOPOM.

Jla6opamopnvie pad6omesl u onvimvl>
. OnpepesieHue LieHbl JieJleHUA LIKa/lbl K3MEPUTEJNbHOI0 IPU-60pa.
. UsmepeHue paccToOsAHUH.

. U3MepeHue 06béMa XKUJKOCTU U TBEPJOTO TeJa.

. Onpefiesienre pasMepoB MaJbIX TeJl.

. Uamepenne TeMnepaTypbl NpH NOMOIIH KUJAKOCTHOTO TEPMO-
MeTpa U JaT4YMKa TeMIlepaTyphl.

. [IpoBesieHMe HccneloBaHUA MO NMpPOBEpPKe TMIOTE3bl: AaJbHOCTD
noJiéTa IaprKa, NyLeHHOT'0 FOPU30HTAJbHO, TEM 60JIblIE, YEM
6oJibllle BbICOTA MTyCKa.
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Pasaen 2. HepBOHaqaanue CBeJeHHUA 0 CTPOEHUM BelecTBa
CTpOGHI/Ie BelleCTBad: aTOMbI U MOJIEKYJIbI, UX pa3Mephl. OnpITHI,
AOKa3bIBawle AUCKpeTHOEe CTpOEeHH e BellleCTBa.

1 MC — »a/1eMeHTBI CO/iep>KaHUsl, BKJIOYAIOUIHe MeXIpeJMeTHbIe CBS3H,
KOTOpbIE N0APO6GHEee PaCKPHITHI B TEMAaTUYECKOM IIJIAaHUPOBaHHUU.

2 3pech U Jajnee NIPUBOJUTCS paclIMPeHHBIN epeyeHb J1ab0paTOPHBIX pa-
60T ¥ OMNBITOB, U3 KOTOPOrO0 Yy4YHTeJb JeJlaeT BbIOOpP I0-CBOEMY
YyCMOTPEHHIO M C Y4ETOM CIHCKA 3SKCHEPHUMEHTAJbHBIX 33JaHHUM,
nnpeJiaraeMbix B pamkax OI'd no dusuke.



JlBr>keHuMe yacTul, BellecTBa. CBSA3b CKOPOCTH JABUKEHUS YaCTHUI]
c TemnepaTtypoi. BpoyHoBckoe aBuxeHue, Auddy3us. Bsaumoei-
CTBUeE YaCTHL BellleCTBa: NPUTSHKeHUE U OTTAaJIKUBaHUe.
ArperaTHble COCTOSIHUSA BellleCTBa: CTPOEHHE ra3oB, XKUJKOCTeHN
U TBEPABIX (KpHUCTa/JJIMYeCKUX) Tes. B3auMocBA3b Mex/Jy CBOU-
CTBaMH BellleCTB B pPa3HbIX arperaTHbIX COCTOSHUSX U HUX aTOM-
HO-MOJIEKYJIIPHBIM cTpoeHHueM. OcoO6eHHOCTH arperaTHbIX COCTOSI-
HUH BOJBI.
Hemonucmpauyuu
1. Ha6toeHre 6pOyHOBCKOTO JIBUXKEHUSI.
2. Ha6bsropenue quddysuu.
3. HaGawaeHue sBJIEHUU, 0O'BSACHAKIIUXCSI MPUTSHKEHUEM HJIU
OTTaJIKUBaHHEM YaCTHUL] BeleCTBa.
Jlabopamopnusie pabomsr u onvimoul
1. OueHka AuaMeTpa aToMa METOJOM DPSAJOB (C HUCIOJIb30BaHUEM
doTorpadui).
2. OnbITHI MO0 HAGJIIOIEHUIO TEIJIOBOTO paclIMpPeHUs ra3oB.
3. OnbITHI 1O O6HAPYKEHHUIO eHCTBUSA CUJI MOJIEKYJIIPHOTO MPHU-
TSXKEHUS.

Paszaen 3. /IBIbKeHUe M B3aUMOAEMCTBHE TeJl

MexaHu4yecKkoe [OBHW)KeHHe. PaBHOMepHOe U HepaBHOMepHOe
aBmkeHue. Ckopoctb. CpedHSsA CKOPOCTh NMPHU HEPAaBHOMEPHOM
ABWKeHUH. PacuyéT nyTu U BpeMeHH ABUKEeHUS.

fABneHue uHepUHU. 3aKOH MHepLUHU. BlauMogencTBre Tes Kak
MpUYHWHA U3MEeHEeHUsl CKOPOCTU ABHXKeHHUs TeJs. Macca Kak Mepa
WUHEPTHOCTH TeJia. [Is1oTHOCTB BemecTBa. CBA3b MJIOTHOCTH C KOJIU-
4eCTBOM MOJIEKYJI B eJUHUIe 00'bEMA BelleCTBa.

Cusia KaK xapaKTepHUCTHKa B3auMojencTBusa Tes. Cuia ynpyro-
ctu 1 3aKkoH 'yka. U3MepeHue cuJibl C MOMOUbIO AUHAMOMETpA. fIB-
JIeHUe TSTOTeHUs U cuJa TskecTH. Chjia TSKeCTH Ha APYTUX IJa-
Hetax (MC). Bec Tesna. HeBecomocTb. CiiokeHue CHJI, HallpaBJIEH-
HbIX N0 OJHOH mpsiMoil. PaBHoAelcTBywomasa cuJ. Cusaa TpeHHUS.
TpeHue CKONIbXKEHUs U TPeHHe MOoKos. TpeHHe B MPUPO/Jie U TEXHUKE
(MQ).

Hemoncmpayuu

1. HaburojeHre MeXaHU4YeCKOro ABUKEHHU Tela.

2. H3mepeHue CKOPOCTH NPSIMOJIMHENHOTO
JABH>KEHUH.

3. HaGsroneHue siBJIEeHUS] HHEPIHH.

4. HabsaoeHre U3MEHEHUsI CKOPOCTH IpPH B3aUMOJENCTBHUU TeJl.
5. CpaBHeHHUE MacC 110 B3aUMOJENUCTBUIO TeJl.

6. CJs10>keHHe CUJI, HallpaBJIEHHbIX 10 OAHOU NPSMOH.



Jlabopamopnsie pabomst u onvimul

1. OnpenesieHHUe CKOPOCTH pPaBHOMEPHOTO JBIKeHHUA (LIapuKa B
KUJKOCTH, MOJIEJIN 3JIEKTPUYECKOTO aBTOMOGHUJISA U T. I1.).

2. OnpeneneHve cpeJiHeld CKOPOCTU CKOJIbBXKEHUsI OpyCKa UJIH IIa-
pHMKa MO HAaKJIOHHOH MJIOCKOCTH.

3. OnpepeneHye MJIOTHOCTH TBEPAOro TeJla.

4. OneIThl, JEeMOHCTpPUPYIOLIHE 3aBUCUMOCTb pacTshkeHUs (fJe-
dopmanun) Npy>XMHbI OT MPUT0KEHHON CHJIBI.

5. OnbITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl TPEHUS CKOJIb-
>KEHHUSsI OT Beca TeJla U XapaKTepa CONpPHKACAKINXCA NOBEPX-
HOCTEeM.

Pa3gen 4. laBjieHue TBEPABIX TeJl, >KUJKOCTEN U ra3oB

JaByieHue. Crioco6bl YyMeHbIIEHUS U YBeJUYeHUs1 AaBJyeHus. [laB-
JleHue ras3a. 3aBUCHMOCTb JaBJieHUs ra3a oT 06'bEéMa, TeEMIEepaTyphl.
[lepenaya maBjeHUs TBEPABIMU TeJIaMH, XUJAKOCTSIMH U ra3aMu.
3akoH Ilackansa. [ITHeBMaTU4YecKyMe MallMHbI. 3aBHCUMOCTD JlaBJie-
HUS KUJKOCTH OT IJIy6uHbl. [uapocTtaTuyeckuil napagokc. Coo6-
marmuecs cocyabl. [ugpaBindeckrue MeXaHHU3MblI.

ATtMocdepa 3emsn u atmochepHoe AaBjieHUe. [IpUYnHBI cyle-
CTBOBaHHUS BO3AyUIHON 060104k 3emuu. OnbiT Toppuyesiu. Us-
MepeHHe aTMOCPepHOro JaBjeHUs. 3aBUCUMOCTb aTMOchepPHOTO
JlaBJI€HHUS OT BBICOTHI HaJ, ypOBHEM Mopsd. [Ipubops! /111 U3MepeHUs
aTMocdepHOro AaBaeHHUS.

JelicTBUE »KUAKOCTH U ra3a Ha NOTPYKEHHOeE B HUX TeJo. BbiTasi-
KuBawuas (apxumenona) cuja. 3akoH Apxumepa. [liaBaHue TeJt.

BosayxonsaBaHue.
Hemoncmpayuu
1. 3aBUCHUMOCTD JaBJI€eHUs rasa OoT TeMIepaTyphl.
2. llepenaya laBJjieHU S ) KUIKOCTBIO U Ta30M.
3. CoobGmarmmuecs cocybl.
4. T'uppaBJMyecKUl pecc.
5. [lposiByieHue feicTBUSA aTMOCHEPHOro AaBJIEHUSI.
6. 3aBHUCHUMOCTb BbITaJIKMBalolleHr CHJIBI oT 06Bb€EMa

MOTPY>XEHHONYACTH TeJsa U NJIOTHOCTH >KUJKOCTH.

7. PaBeHCTBO BbITAJKUBAIOLEN CUJIBI BeCy BbITECHEHHOMW KN KO-
CTH.

8. YcnoBue msiaBaHMA TeJs: IJIaBaHUMe WJIM TNOTPY)KeHHe TeJ B 3a-
BUCHMOCTH OT COOTHOIIIEHHUA MJIOTHOCTEMN Tesia U KUAKOCTH.

Jlabopamopnsie pab6omsl u onsimul

1. UccnepoBaHre 3aBUCUMOCTH Beca TeJia B BoJie OT 06'béMa Norpy-
KEHHOM B )KUJKOCTb 4aCTH TeJia.
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2. OnpepesieHHe BBITAJKUBAKOILLEH CHJIBI, JEUCTBYIOLEN HA TeJIO,
MOTPY>KEHHOE B )KUKOCTh.

3. [IpoBepka HE3ABUCUMOCTH BBITAJKHUBAKOLIEN CUJIbI, JEHCTBYIO-
el Ha TeJIo B )KUAKOCTH, OT MacChl TeJIa.

4. OneIThl, JEeMOHCTpUPYIOLIHE 3aBUCUMOCTb BbITaJKHBalOLel
CUJbI, JIeHCTBYyIOLIeN Ha Teso B XKUAKOCTH, OT 00bEMa MHOrpy-
KEHHOM B XUJKOCTb YacCTH TeJla U OT IJIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa MJM KOHCTPYUPOBAHHE JIOAKU U
onpezeseHue eé rpy3onoLbEMHOCTH.

Pa3pes 5. Pa6oTa 1 MOIHOCTb. JHEPTUs

MexaHuYeckas pa6oTa. MOIHOCTb.

[IpocTble MexaHU3MBbI: pblYyar, 6JIOK, HAKJOHHAas IJIOCKOCTb.
[IpaBus10 paBHOBecUus pblyara. [[pumMeHeHMe paBUJla paBHOBECHUSA
pplyara K 6JI0Ky. «30Ji0oTOe MpaBuJio» MexaHukHU. KIIJl mpocThix
MexaHU3MOB. [IpocTbie MeXaHHU3MBbI B ObITY U TEXHHUKE.

MexaHuyeckasi sHeprus. KuHeTHu4yeckas ¥ NoTeHIMa/IbHasI SHEP-
rud. llpeBpalieHue OJHOro BHJAA MexXaHUYECKOW I3HEpPruu B
Apyroil.3aKoH COXpaHeHUs SHEPTUU B MeXaHHUKE.

Hemoncmpayuu

1. [IpuMepbI NIPOCTHIX MEXAaHU3MOB.

Jlabopamopnsie pab6omsl u onsvimul

1. OnpenesieHre paboThl CUJbl TPEHHUSA NPHU PaBHOMEPHOM JBHKe-

HHUH TeJla 10 TOPU30HTA/IbHON MOBEPXHOCTH.

2. UccnenoBaHne yCJI0BUW paBHOBeCHs pblyara.

3. U3mepenue KII/J| HaKJIOHHOM MJIOCKOCTH.

4. Isy4yeHMe 3aKOHA COXpaHEeHUA MeXaHU4YeCKOU 3HePIruHu.

8 Knacc

Pa3aen 6. TensioBble sIBJIEHUA

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TeOopHUHU
CTpO€eHUs BelllecTBa. Macca ¥ paaMepbl aTOMOB U MoJieKy 1. OnbITHI,
NOATBEPKJAIOLe OCHOBHblE IMOJIOXKEHUS MOJIEKYJISAPHO-KUHETUYe-
CKOU TEOPHH.

Mopaenu TBEpAOTO, XKUJIKOTO U ra3000pa3HOTr0 COCTOSTHUHN Bellle-
ctBa. Kpucrannuyeckue u amopdHbie Tesna. O6'bsiCHEHHE CBOWUCTB
ra3os, )KUAKOCTEN U TBEPJBIX TeJl HA OCHOBE MOJIOKEHHUW MOJIEKY-
JISIPHO-KMHeTH4YeCcKo! Teopru. CMayrBaHUE U KallUJIJISIpPHbIE sIBJIe-
Hus. TensioBoe pacliMpeHUe U CKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCThIO TEIJIOBOTO JBU-
)KeHUs1 4Yactull. BHyTpeHHsi1 3Heprusa. CnocoGbl H3MeHEeHHUs



BHYTpPEeHHEeHN 3Hepruu: TelJiolepeaayda U COBeplieHue paboThl. BUuzbl
TemJionepeiayu: TeNJONPOBOJHOCTb, KOHBEKIMS, U3JIYUEHUE.

KosinyecTBO TemJioThl. YJesbHasi TeNJIOEMKOCTb BellecTBa. Te-
J1006MeH U TeIJIOBOe paBHOBecue. YpaBHEHHE TEIJOBOro GaJjaHca.
[InaBjeHUe M OTBepJeBaHHE KPHUCTAJIHUYECKUX BEUIECTB. Y7esbHas
TemJioTa MJaBJjeHus. [lapoobpa3zoBaHue U KOHJAeHcauus HMcnapeHue
(MC). Kunenue. YjenbHasi TenjoTa Napoo6pa3oBaHusi. 3aBUCUMOCTb
TeMIlepaTypbl KUIEHUs OT aTMOCPepHOro AaBJieHUS.

BiaxxHocTb BO3Ayxa.

JHeprus TONJIKBA. YeJbHas TeIJoTa CrOpaHus.

[IpuHUOBl pPaboThl TemaoBbix ABuUrartesier KII/J| TemnJioBoro
AsuraTtesis. TelnJioBble JBUTATeJIM U 3alllUTa OKPYXKarollel cpebl
(MQ).

3aKOH CcoXpaHeHHUS U MpeBpallleHUsI SHEPTHUH B TEMNJIOBBIX MPO-
neccax (MC).

Hemoncmpayuu

1. Ha6sitoieHUEe GPOYHOBCKOTO ABUKEHUS.

2. Haburoaenue nudodysuu.

3. HaGusrogeHue sBJIeHUH CMaYyUMBaHUA U KalHUJUJISPHBIX sIBJiEe-
HUH.

Hab6uro/ieHre Tenjao0BOro pacuiupeHus TeJl.
. U3aMeHeHUe faByieHHs ra3a npyu U3MeHEeHUH 06'b€Ma U HarpeBa-
HUHW UJIU OXJIAXKEeHUH.
. [IpaBuJia n3MepeHHs TeMIiepaTyphbl.
. Buppl Tensionepenayu.
. OxJstakAeHu e Mpy CoBepLIeHUH PaGoTHI.
. HarpeBaHue npu coBepmeHuy paboThl BHEIIHUMHU CUJIAMH.
10. CpaBHeHUE TEMJIOEMKOCTEN pPa3INYHbIX BEIECTB.
11. HabawogeHUe KUIIeHHUS.
12. Ha6sronenue NOCTOSAHCTBA  TeMIepaTypbl npu
NJ1aBJE€HUU.
13. Moge/iy TeIJIOBBIX JABUTaTeEeH.
Jlabopamopnsie pab6omsl u onvimul
1. OnbITHI IO OGHAPYKEHUK JEeWCTBUS CHUJI MOJIEKYJIIPHOTO MpPHU-
TSXKEHUS.
2. OnbITHI 110 BbIpAlllMBaHUI KPHUCTAJIJIOB NOBApPEHHON COJIM WUJIHU
caxapa.
3. OnbIThl MO HAOGJWAEHUIO TEMJIOBOTO PAaCHIMPEHUs] Ta30B, XKUJ-
KOCTel U TBEPAbIX TeJl.
4. OnpesiesieHue AaBJIeHUsI BO3/lyXa B Ga/lJIOHe LINPHULA.
5. OnbeITHI, IEMOHCTPUPYIOLKE 3aBUCUMOCTh JaBJIEHUS BO3/IyXaoT
ero 06'béMa ¥ HarpeBaHUs WU OXJIK/IeHUS.

vl
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6. [IpoBepka rumnoresbl JUHEHHONW 3aBUCUMOCTH J[JHUHBI CTOJIOMKA
KUJKOCTU B TEDMOMETPHUUECKON TPYOKe OT TeMIepaTyphl.
7. HabnroneHue u3MeHeHHWs BHYTpPeHHeN 3Hepruu Teja B pe3yJb-
TaTe TelJonepesadyu U paboTbl BHEIIHUX CUJL.
8. HccienoBaHue sABJIEHHsI TelJloOOMeHa NpPHU CMeUIWBaHUU XO-
JIOJIHOM ¥ ropsiuei BoJbl.
9. OmnpefieseHre KOJIMYeCTBa TENJIOThI, IOJYYeHHOTro BOJOH IpH
TenJ006MeHe C HarpeThbIM MeTa/lJINYeCKUM LIMJIUHAPOM.
10. OnpeneneHve yjaelbHON TeNJ0€MKOCTH BelllecTBa.
11. UccnefoBaHue npoLecca UcCnapeHusl.
12. OnpepesieHle OTHOCUTEJNbHON BJIQXXKHOCTHU BO3JyXa.
13. OnpegeseHue yaeJbHON TEIJIOTHI MJIaBJEHUS Jib/A.

Pasaes1 7. JieKTpUuyeCKHe U MarHUTHbIE SIBJIEHUS

JneKTpusanua TeJ. JIBa poja 3JieKTpUYeCcKHUX 3apsAfoB. B3anmo-
JleficTBUe 3apsDKeHHbIX Tes. 3akoH KysioHa (3aBHCHMMOCTb CHJIBI
B3aUMOJIEUCTBUS 3apPSKEHHBIX TeJ OT BeJIUUYHHBI 3apsj0B U pacCTo-
SHUS MEXY TeJlaMHU).

JJieKTpUUyeckoe mnoJie. Hanps»kéHHOCTb 3JIEKTPUYECKOT0 MOJIS.
[IpUHIMT CYTIePIIO3UI[UH 3JIEKTPUUYECKUX MoJIel (Ha Ka4eCTBEHHOM
ypOBHE).

HocuTenu aneKkTpudeckux 3apsafoB. JJIeMeHTapHbIU 3JIeKTprhde-
ckui 3apsaj. CTpoeHre atoMma. [[pOBOAHUKU U AU3JTEKTPUKU. 3aKOH
COXpaHeHUA 3JIeKTPUYECKOro 3apa/a.

JJIeKTpUYECKUU TOK. YCJIOBUA CyIeCTBOBAHUSA 3JIEKTPUYECKOTO
TOKa. UCTOYHUKU MOCTOAHHOrO TOKa. J[eCTBUA 3JIEKTPHUYECKOro
TOKa (TemnJioBoe, XUMHUYECKOe, MarHUTHOE). 3JIeKTPUUECKHUH TOK B
KUJKOCTAX U rasax.

JnekTpuyeckas Lenb. Chjia ToOKa. JJIEKTPUYECKOe HalpsiKeHUe.
ConpoTHB/eHUe NPOBOAHUKA. YJeJbHOE CONPOTHUBJIEHHE BellecTBa.
3akoH OMa aJ1g yyacTka nenu. [lociegoBaTenbHOe ¥ apaJuieabHoe
coeiMHEeHHEe NIPOBOJHUKOB.

PaGoTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKa. 3akoH /Jlxoyisa—
JleH11a. DJIeKTPUUYECKHE [[eNU U TOTPEOUTEIU 3JIEKTPUIECKON SHEP-
ruu B 66ITy. KopoTKkoe 3aMbIKaHUe.

[TocTosiHHBIe MarHUThl. B3auMogeiicTBYe MOCTOSIHHBIX MarHUTOB.
MarHuTHoe mnoJsie. MarHUTHoe moJe 3eMJIM U €ero 3HadeHue [Js
»kU3HU Ha 3emJie. OnbIT JpcTesa. MarHuTHOe MoJie 3JIEKTPUIECKOTO
ToKa. [I[pyuMeHeHUe 3JIeKTPOMArHUTOB B TexHUKe. [lelicTBue Mar-
HHUTHOIO N0JiSl Ha MPOBOJHUK C TOKOM. JJIEKTPOABUraTeJb NOCTOSIH-
HOro ToOKa. Mcmosib30BaHUEe 3JIEKTpOJBUraTesied B TeXHUUYECKUX
YCTPOMCTBAX U Ha TPaHCIIOPTe.



OnbiTel Papajies. SBjeHUEe 3JIEKTPOMAarHUTHON UHAYKLUU. [Ipa-
BuJIo JleHua. dyiekTporeHepaTop. ClIoco6bl MOJIy4eHUs 3JeKTpUUe-
CKOU 3HEepruu. JJIeKTPOCTAHLIUU HAa BO30OHOBJISIEMbIX UCTOYHHUKAX
3HEpPTrUM.

Hemonucmpauyuu

1. 3nexTpusaunuda TeJl.
2. /lBa poja 3/JeKTpPUYECKHX 3apsiioB U B3auMOJeHCcTBUe 3aps-
>KEHHBIX TeJl
3. YcTpolicTBO U JeficTBUE 3J1eKTPOCKOIa.
4. JyieKTpoCcTaTUYeCKasd UHAYKIUS.
5. 3aK0oH coxpaHeHU S 3JIeKTPUIECKHUX 3aPsIJ0B.
6. [IpOBOJHUKHU U AU3TIEKTPUKH.
7. MojaenvpoBaHUe CUJIOBBIX JUHUH 3JIEKTPUYECKOIo IO0JIs.
8. UcTOYHHKM OCTOSIHHOTO TOKa.
9. leicTBHSA 3JIEKTPUYECKOT 0 TOKA.
10. D1eKTpUYECKUM TOK B XKUAKOCTH.
11. l'a30BbIX pa3psa,.
12. U3MepeHHe CUJIbl TOKA aMIIEPMETPOM.
13. U3MepeHHe 3JIEKTPUYECKOI0 HANPSKEHUA BOJBTMETPOM.
14. PeocTaT ¥ Mara3vH CONPOTHUBJIEHUH.
15. BsaumMoeicTBHe NOCTOSAHHBIX MarHUTOB.
16. MogenupoBaHMe HEBO3MOXXHOCTU paszeseHUs IMOJIIOCOB Mar-
HUTA.
17. MopenupoBaHMe MarHUTHBIX MOJIed MOCTOAHHBIX MarHUTOB.
18. OnbIT dpcTena.
19. MarHuTHOE noJie TOKa. JJIEKTPOMAarHur.
20. [leficTBre MarHMTHOIO N0/ HA IPOBOJAHUK C TOKOM.
21. dnexkTpoaBUraTesb IOCTOAHHOTO TOKA.
22. UccnenoBaHue IBJeHUS 3J1€KTPOMAarHUTHON MHAYKIWH.
23. OnbiThl ®apajges.
24. 3aBUCHMMOCTDb HallpaBJleHHUS UHAYKLMOHHOIO TOKa OT YCJIOBUK ETro
BO3HHUKHOBEHUSI.
25. 3snekTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnsie pab6omsl u onsimul
1. OnbITHI O HAGJIIOJIEHUIO 3JIEKTPU3ALUN TeJ UHAYKIUEN U NpU
CONPUKOCHOBEHUH.
2. HccnepoBaHue  JeUCTBUA  3JIEKTPUYECKOro IMoJisd  Ha
MPOBOJAHUKHU U JUIJIEKTPUKHU.
3. Coopka U MpoBepKa paGOThl 3JEKTPUYECKOU IeNU MOCTOSTHHOTO
TOKa.
4. IsaMepeHUe U peryJiMpoBaHUE CUJbI TOKA.
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. U3MepeHUe U peryinpoBaHue HaMPsXKEHUS.

6. HccinenoBaHue 3aBUCUMOCTH CUJIbI TOKa, UJAYIIEro 4yepe3 pe-
3UCTOP, OT CONMPOTHUBJEHUS] PE3UCTOPA U HaNPSDKEHUs Ha pe3u-
cTope.

7. OnBITHI, JeMOHCTpPUpPYIOLIHe 3aBUCUMOCTb 3JI€KTPUYECKOr0 CO-
NMPOTHUBJIEHUSI NMPOBOJAHUKA OT €ro AJIMHBI, IJIOIAJAU Momepey-
HOT'0 CeYeHUs U MaTepHuasa.

8. I[IpoBepka NmpaBUJIa CJ0XKEHHUS HaNpsXKeHUH NpU IocJenoBa-
TEeJIbHOM COeJUHEHUH JBYX PE3UCTOPOB.

9. [IpoBepka npaBuJa AJil CUJIbl TOKA NPU NapaJjie/ibHOM Coellu-
HEeHUH PEe3UCTOPOB.

10. OnpenesieHre paGoOThl 3JEKTPUIECKOTO TOKA, UAYIIEro Yyepes
pe3ucTop.

11. OnpepnesieHue MOIHOCTH 3JIEKTPUYECKOTro TOKa,
Bbl/ieJiIsiEMOMHA pe3uCTope.

12. UccnepoBaHue 3aBUCMMOCTHU CUJIbI TOKA, UAYIILErO Yepes3 JaM-
MOYKY, OT HAalPSI?)KEHH 1 Ha HEM.

13. Onpepesnienue KII/] HarpeBaTeid.

14. UccnenoBaHue MarHUTHOrO B3aMMOJEWCTBUSA MOCTOSTHHBIX Mar-
HUTOB.

15. M3y4yeHrHe MAarHUTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB MPH HUX
00 beJUHEHUH U Pa3/eJIEHUU.

16. HUccnepoBaHve  AeUCTBUSA  3JIEKTPUUYECKOTO TOKa Ha
MarHUTHYIOCTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHUJIBI B3aUMOJeN-
CTBUA KaTYyILIKU C TOKOM U MarHMWTa OT CUJIbl TOKa U HalpanJie-
HUA TOKa B KaTylIKe.

18. M3yyeHue felCTBUS MarHUTHOTO M0Jis HAa NPOBOJAHUK C TOKOM.

19. KoHcTpyHpoBaHUe U U3ydeHHe paboThl 3JIEKTPOABUTATEIS.

20. UsmepeHnue KII/l asnekTpoaBUraTebHON YCTAaHOBKHU.

21. OnbIThI 10 UCCJIEA0BAHUIO IBJIEHUSA 3JIeKTPOMAarHUTHON UHAYK-
LIMU: MCCIeJOBaHMEe USMEeHEeHU ! 3Ha4YeHUs U HallpaBJIEHUs UH-
AYKIJUOHHOTO TOKa.

9 Kknacc

Pa3aen 8. MexaHu4ecKue ABJI€HUA

MexaHHyeckoe JBUKeHUe. MaTepuasbHasg Touka. CucreMa oOT-
cyéta. OTHOCUTE/NBHOCTh MEXaHHUYEeCKOro JBUXKeHUs. PaBHoMepHoe
NpsIMOJIMHEeNHOe ABWXeHUe. HepaBHOMepHOe mpsiMOJIMHENHOe JBU-
>keHue. CpeHsisi U MTHOBEHHAasl CKOPOCThb TeJla IPU HepaBHOMED-
HOM JBH>KEHU H.



YckopeHue. PaBHOyCKOpeHHOe NpsAMOJIMHeHHOe ABHKeHUe. CBo-
6oaHoe nageHue. OnbIThl [anuies.

PaBHOMepHOe ABUXXeHHe M0 OKpY>KHOCTH. [lepros u yactora 06-
paweHusi. J/IuHeliHasas U yryoBas CKOPOCTU. lleHTpocTpeMuTesbHOe
yCKOpeHMe.

[lepBbiit 3akoH HproToHa. BTopoi 3akoH HeioToHa. TpeTuit 3a-
KoH HeroToHa. [IpyHLUI Cynnepno3uL MU CUJL.

Cusa ynpyrocTtu. 3akoH ['yka. Cusia TpeHUd: chJla TpeHUS CKOJIb-
>KeHUsI, CUJla TPEHUS NIOKOSsI, Apyrue BU/bl TPEHUS.

Cusia TSXKeCTHU U 3aKOH BCEMHUPHOTO TATOTEHUA. YCKOpeHUe CBO-
6oaHoOro najeHus. JIpmxeHue nuaHeT Bokpyr Cosnna (MC). IlepBas
KOCMHYecKas CKopocTb. HeBecOMOCTb M eperpyskH.

PaBHOBecrve MaTepHa/bHONH TO4YKHU. AGCOJIIOTHO TBEpPJOE TeJlo.
PaBHOBecre TBEPJOTO Tesia C 3aKpPeIJIEHHOW OCblo BpalieHusi. Mo-
MEHT CUJIbL. LleHTp TsKecTH.

HMmnysnbec Tena. UsMeHeHne umnysabca. UMnysbc cuibl. 3akoH
coxpaHeHUs uMnyabca. PeakTuBHoe aABmxeHue (MC).

MexaHuyeckasi paboTa U MOIIHOCTb. PaGoTa cuJ Ts»KeCTH, yIpy-
rocty, TpeHus. CBsA3b 3HEPTHUU U paboThl. [loTeHIIMa/bHAsA SHEPTUS
Tesla, NOAHATOTO HAJ MOBEPXHOCTbIO 3eMJd. [loTeHIManbHasA
dHeprus CKaToW NpyXuHbl. KuHeTH4yeckass sHeprus. TeopeMma o
KHMHETUYEeCKOW BSHepruu. 3aKOH COXpaHEHHUsI MexXaHU4YeCKOoU
9HEepruM.

Hemoncmpayuu

1. Ha6irojeHue MexXaHHYeCKOro [BHXKEHUSI Tesla OTHOCUTEJIbHO
PasHBIX TeJ OTCYETA

2. CpaBHeHUe NyTeHd M TPAEKTOPHUH [ABWXKEHHUS OJHOIO U TOrO XKe
TeJla OTHOCUTEJIBHO Pa3HbIX TeJ OTCYETA

3. U3MepeHHe CKOPOCTH U YCKOPEHHWS NMPAMOJMHENHOIrO JBHXKe-

HUA.

. UccnenoBaHye NpU3HAKOB PABHOYCKOPEHHOI'O ABUKEHUS.
. HaGsropenue fBHKeHUS TeJla 10 OKPYKHOCTH.

6. HabsrojeHue MexXaHWYeCKHUX SBJIEHHWH, NPOUCXOAALIUX B CH-
cteMe oTcuéTa «Tesiexxka» MpU €€ paBHOMEPHOM U YCKOPEHHOM
JIBM)KEHHUU OTHOCUTEJbHO KabuHeTa PU3UKHU.

7. 3aBUCHMOCTb YCKOpPEHHUs Tesia OT MacChl Tesa U JAeWCTBYHOLlel
Ha HeTo CUJIBL.

8. Hab6sroeHre paBeHCTBa CHJ IPY B3aUMOJEHCTBUU TeJl.

9. U3MeHeHHe Beca TeJsa IPHU YCKOPEHHOM JIBHKEHHHU.

10. [lepegavya uMnyibca Npu B3aUMO/ENCTBUH TeJl.
11. Ipeo6pa3oBaHUsA IHEPTHUU NIPU B3aHMOAEHCTBUH TeJl.

Ul
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12 CoxpaHeHHE UMITyJIbCa IPU HEYIIPYTOM B3aHMO/Le i CTBUH.



13. CoxpaHeHUe UMIyJbca NPU abCOJIIOTHO YIPYroM B3auMoJewn-
CTBUH.

14. HabsitoaeHre peaKTUBHOTO ABUXKEHU .

15. CoxpaHeHHEe MeXaHUUYEeCKOUW 3HEpPruu Npu CBOOOJHOM MaJIEHUHU.

16. CoxpaHeHH e MeXaHUYEeCKON d3HEPTUU NPU JBUKEHUU TeJia MOoJ,
JefcTBUEeM NPY>KUHBI.

Jlabopamopnsie pabomst u onvimol

1. KoHcTpyupoBaHMe TpakTa [JAJs pa3roHa U JaJjbHelliero
paBHO-MEpPHOIO [ABUXXEeHHUS lapHUKa UJIU TeJIeXKHU.

2. OnpepesieHUe cpeJlTHEN CKOPOCTH CKOJIbXXEHUSI O6pyCcKa UJIU ABU-
»KEHHUSs IapUKa 10 HAKJIOHHOH MJIOCKOCTH.

3. OnpefesieHHe YCKOPeHUS TeJa IPU PaBHOYCKOPEHHOM JIBUKe-
HUU 110 HAKJIOHHOH MJIOCKOCTH.

4. UccnepoBaHue 3aBUCUMOCTHU MYTU OT BpeMEHU NpPU PaBHOYCKO-
PEHHOM /JIBM>KeHUHU 6e3 Hauya/IbHOM CKOPOCTH.

5. [IpoBepka runoTesbl: €cJad NPH PAaBHOYCKOPEHHOM JBUKEHHUU
6e3 HayaJIbHOW CKOPOCTH NMYTH OTHOCATCS KaK PsiJ, HEYETHBIX
4uceJ, TO COOTBETCTBYIOLME NMPOMEXKYTKH BpeMeHHU OJHUHa-
KOBBI.

6. UccnepoBanue 3aBUCHMMOCTH CUJIBI TPEHUS CKOJIBXKEHHUS OT CHU-

JIbl HOPMaJIbHOTO JlaBJIeHHUS.

. Onpenenenue ko3bduEeHTA TPEHUS CKOJIBXKEHHU.

OnpeJesieHye }KECTKOCTU MPY>KUHBL.

9. OnpefienneHre paboThl CHUJIbI TPEHHs NPU PAaBHOMEPHOM /[IBHKe-
HUM TeJla 10 TOPU30HTAJIbHON NOBEPXHOCTH.

10. OnpepneneHre paboThl CUJIbI YIIPYTOCTH NPHU NOAbEME rpy3ac
HCII0JIb30BAHUEM HENOABHUXKHOTO U IMOIBUKHOTO 6JIOKOB.
11. M3y4yeHre 3aKOHA COXpaHEeHHs SHEPTUU.

[oclN|

Pa3aes1 9. MexaHM4YecKHe KOJIeGaHUs U BOJIHbBI

Kose6aTesnbHoe  aBueHue.  OCHOBHble  XapaKTEpPUCTHUKU
KoJleGaHUM: IMepuoJ, 4acToTa, aMIJIMTyJa. MaTeMaTudyecKHd U
MPY>KUHHBI N MasiTHUKH. [IpeBpaieHue dHepruu npu

KoJieGaTeJTbHOM JBHKEHUH.

3aTyxatouide KojebaHus. BeiHyKAeHHbIe KoJie6baHUsl. Pe3oHaHcC.
MexaHnyeckue BOJIHBI. CBoOMCTBa MeXaHHWYeCKUX BOJIH. IIpo-
JOJIbHBIE U MToNlepeYyHble BOJIHBI. /IJINHA BOJHBI U CKOPOCTb €€ pac-
npocTpaHeHHs1. MexaHu4YecKHe BOJHbI B TBEPJOM TeJle, celicMUYe-
ckue BosiHbI (MC).

3Byk. 'poMKOCTE 3ByKa U BbIcoTa TOHA. OTpakeHue 3ByKa. UH-
$pa3ByK U yIBTPaA3BYK.
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Hemonucmpauyuu
1. HaGusrogeHue KojsebaHUM TeJ IOoJ AeHCTBHUEM CUJIbl TSXKECTU
U CUJIBI yIPYTOCTH.

. HabaroneHue kose6aHuil rpy3a Ha HUTH U Ha IPY>KUHE.

. HabsrofeHre BBIHYKJeHHbIX KOoJIe6aHUHM U pe30HaHca.

4. PacnpocTpaHeHHe NPOJOJbHBIX U IONEepeyHbIX BOJIH (Ha Mo/e-
JN).

5. Ha6sro/ieHe 3aBUCHUMOCTH BbICOTHI 3ByKa OT 4acTOTHI.

6. AKycTU4YeCKUI pe30oHaHC.

Jlabopamopnusie pabomst u onvimoul

1. OmnpepesieHUe YacTOThI U MepHoJa KoJieGaHUM MaTeMaTU4eCcKo-
ro MasiTHUKA.

2. OnpefiesieHUe YaCTOTHI U Nepro/ia KojiebaHUN NPY>KUHHOTO Ma
ATHHUKA

3. UccnenoBaHue 3aBUCUMOCTH IepUojia KoyiebaHUM MOoJBeleHHO-
r'o K HUTHU I'Ppy3a OT AJIUHbI HUTH.

4, UccnepnoBaHue 3aBHUCHUMOCTH nepuoja KoJiebaHU U
NPY>KMHHOTOMAsATHUKA OT MacChl rpy3a.

5. [IpoBepka He3aBUCHUMOCTH MepHo/ia KoJyiebaHUM Ipysa, MojiBe-
LIEHHOTO K HUTH, OT MacChl rpy3a.

6. OnbIThl, [JEeMOHCTpUpPYyKOIWe  3aBUCUMOCTb  Iepuoja
Kosie6aHUNW TpPYKHUHHOTO MasiTHUKA OT Macchl Trpys3a U
KECTKOCTHU NPYKHUHBI.

7. U3MepeHuMe yCKOpeHUs] CBOGOHOTO MaJeHHs.

w N

Pa3gen 10. JjeKTpOMarHUTHOE II0JiIe U 3JeKTPOMarHUTHbIE
BOJIHBI

JJIEKTPOMarHMTHOE TMoJie. JJIeKTPOMarHuTHble BOJIHbI. CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJIH. lllkaJsia ajileKTpOMarHUTHBIX BOJIH. Hc-
MMOJIb30BaHHE 3JIEKTPOMAarHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

JysieKTpoMarHuTHasg npupoja cBeta. CKopocTb cBeTa. BosiHOBBIE
CBOMCTBaA CBeTa.

Hemoncmpayuu
1. CBoiicTBa 3JIeKTPOMarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBa cBeTa.

Jlabopamopuuvie pabomovr u onvimul
1 H3sy4yeHue CBOMCTB 3JIeKTPOMAarHUTHBIX BOJIH C IMOMOILbIO MO-
6unbHOrO TesedoHa.

Pa3aen 11.CBeToBBIE ABJIEHUSA

JlyyeBast Mozenb cBeTa. McTouHMKHU cBeTa. [IpsiMonnHeliHOe pac-
npocrpaHeHue cBeTa. 3aTMeHus CosHua U JlyHbl. OTpaxkeHue cBe-
Ta. [l;10cKoe 3epKasio. 3aKOH OTpakeHHUs CBeTa.



[IpenomieHue cBeTa. 3aKOH mpeJsioMJieHUs cBeTa. [losiHoe BHY-
TpeHHee OTpakeHHWe cBeTa. Mcrnosb30BaHUEe IOJHOTO BHYTPEHHEro
OTpakeHUsl B ONTUYECKUX CBETOBO/IAX.

Jlunza. Xopn nyded B sMH3e. OnTH4eckas cucteMa ¢oToannapa-
Ta, MUKpockona U Teseckona (MC). 'na3 kak onTuyeckasi CUCTEMaA.
BJIM30pYKOCTB U JAJIbHO30PKOCTh.

PasJsiockeHue 6esioro cBeTta B cnekTp. OnbiThl HbhioToHa. Ciioxe-
HUe CIIeKTpaJbHbIX [|BETOB. /lucnepcus cBeTa.

Hemonucmpauyuu
1. [IpAMosIMHEHHOEe paclpocTpaHeHUe CBeTa.
2. OTpaxkeHHe CcBeTa.
3. MonyyeHue u306pa>keHUMN B MJIOCKOM, BOTHYTOM U BBINYKJI0OM
3epKaJax.
4. IlpesioMJyieHHe CBeTA.
5. OnTu4YecKku CBETOBOJI.
6. Xoz siyded B cobuparoliei JUH3e.
7. Xop siyded B pacceuBarollley JIMH3e.
8. INosiyueHre U300paKEHUU C TOMOIIbIO JIMH3.
9. MlpuHnun AedcTBUA oToanmnapaTa, MUKPOCKONA U TeJeCKO-
na.
10. Mopgenn ria3sa.
11. PassioxkeHue 6GeJyioro cBeTa B CIIEKTP.
12. TosyyeHue 6es10r0 CBETA PU CJA0XKEHUH CBETA PA3HbIX [|BETOB.
Jlabopamopnsie pab6omsl u onvimul
1. UccnepoBanre 3aBUCHMOCTHU yIJla OTPa)KeHHsI CBETOBOIO Jly4ya
OT yrJia najieHus.
2. 3y4yeHHe xapaKTepHUCTUK U306pakeHHs IpeiMeTa B [IJIOCKOM
3epkaJie.
3. HUccanenoBaHue 3aBUCHMOCTH yTJa MpeJOMJIeHHs] CBETOBOIO JIy-
4Ya OT yrJia a/ieHusl Ha FPaHULle «BO3JyX—CTEKJIIO».
4. MosyyeHUe U306 paKeHUH € IOMOILbIO CO6MpaoLel JINH3BIL.
5. OnpepeneHue GOKYCHOrO pacCTOSAHUS M ONITUYECKOH CUJIBI CO-
GupawIlel JUH3bI.
6. OnbITHI 10 Pa3JIOXKEHHUIO 6eJIoro CBeTa B CIIEKTP.
7. OnbITHI 10 BOCIPUSATHIO 1|BeTa NPEJMETOB MPU UX HAGJI0JAeHUU

yepes 1BeTOBble PUIIBTPHI.

Pa3aen 12. KBaHTOBBIE IBJIEHUS

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

PaguoakTuBHOCTb. Asibda-, 6eTa- U raMmMma-usaydeHus. CTpoe-
HUe aTOMHOro siapa. HykJioHHas Mo/eJib aTOMHOTO sipa. U30oTomnbl.
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PaguoakTuBHbIe npeBpaileHusa. [lepuos moJsypacnaja aTOMHBIX
anep.
fAnepHble peakiuu. 3aKOHBI COXpPaHEHHUs 3apPsJ0BOr0 U MacCOBO-
ro yuces. JHepPrus CBs31 aTOMHBIX s/iep. CBA3b MacChl U 3HEPTUHU.
Peakuuu cuHTesa u feseHus Aagep. Uctounuku sHepruu CosiHLa U
3Bé3 (MC).
flnepHas sHepreTuka. [leicTBUA pailHOAaKTUBHBIX U3JIYyUeHUH Ha
»XHUBble opraHusmsbl (MC).
Hemonucmpauyuu
CrneKTpbI U3JIYYEHUS U MOTJIOMEHUS.
. CnexTphbl pa3/IMYHbIX ra30B.
CrniexTp BoZOpoOa.
Hab6usroieHue TpeKOB B KaMepe BusibcoHa.
Pa6oTa cuéTurvKa MOHU3UPYIOLUX U3TYyYeHU .
. Peructpanusa ussydeHUs NPUPOAHBIX MUHEPAJIOB U IMPOAYK-
TOB.
Jlabopamopnsie pabomst u onvimoul
1. HaGuoaeHHe CIJIONIHBIX W JIMHEWYaTbhIX CIEKTPOB H3Jy4e-
HUS.
2. UccnepoBaHue TPeKOB: U3MepPEHHEe SHEPTHUH YacTHULbI 10 TOP-
Mo3HOMY nyTH (1o dororpadusam).
3. U3MepeHHe paarvoakTUBHOTO ¢$OHA.

ok W e

IIOBTOpPUTE/ILHO-06061AIIINH MOAY/Ib

[ToBTOpUTENBHO-0600WAIOMUA MOJAY/Ib NpefHAa3HAdYeH /MAJs CH-
CTeMaTH3aluu U 0GOOLIEeHUsI NMPeAMETHOTO COJep>KaHUs U OIBITa
JlesITEIbHOCTH, TPUOOPETEHHOTO NPU U3YYEeHUH BCero Kypca ¢usu-
KM, a TaKXe JJs1 NOATOTOBKH K OCHOBHOMY rOCYZapCTBEHHOMY 3K-
3aMeHy No ¢u3nKe s 00y4aIIIMXCs, BbIOPABIIMX 3TOT y4eOHBIH
npeJMer.

[Ipy U3yyeHUU JAHHOTO MOJAYJISI PeajU3yITCs U CUCTEeMaTHU3U-
pyOTCS BUJBI eI TeJbHOCTH, HA OCHOBE KOTOPbIX 06ecleynBaeTCs
JOCTHXKEeHMe NpeAMETHBIX U MeTalpeJMeTHBIX IIJIaHUPYeMbIX pe-
3y/JbTaTOB 06y4eHUs, GopMUPYyeTCs eCTeCTBEHHO-Hay4yHasi rpaMoT-
HOCTb: OCBOE€HHE Hay4YHbIX METO/0B HCCJIeJ0BaHUs sIBJ€HUN NpPUpPO-
JAbl U TEXHUKH, OBJIaileHHe YMEeHUSMHU 00'bsSICHATb pHU3NUYECKUe sB-
JIeHUs, IpUMeHsAs MoJIlydeHHble 3HAaHUs, pellaThb 3aJayd, B TOM
YUCJle KaYeCTBEHHbIE U 9KCIIepUMEeHTaJIbHBIE.

[IpyHLMOHANIBHO AeSATeJbHOCTHBIM XapaKTep JaHHOTO pasjesa
peasy3yeTcs 3a CYET TOro, YTO yyalluecsl BBINOJHSIOT 3aJaHus,
B KOTOPBIX UM NTpeJJiaraeTcs:



- Ha OCHOBE MOJIYyYeHHbIX 3HAHUM pacno3HaBaTh U HAYYHO OO'BsIC-
HATb QU3UYECKHEe SIBJIEHUsS B OKpYXKalollled MpUpojie U TMOBCEJ-
HEBHOMU KU3HU;

- WCNO0JIb30BaThb Hay4Hble METOJbl HCCJeJOBaHUS (GU3UYECKUX SB-
JIeHUH, B TOM 4HCJie [Jis IPOBEPKU TUIIOTE3 U MOJIYIYEHUs Teope-
TUYECKHUX BbIBOJIOB;

- 00'bSICHATh Hay4YHbl€ OCHOBBI Hanubo0Jiee BaXKHbIX IOCTUXKEHUH CO-
BpPEeMEHHBIX TEXHOJIOTUM, HalpuMep, MPAaKTUUYECKOT0 HUCII0J1b30-
BaHUs pa3/IUMYHBbIX UICTOYHUKOB 3HEPTUU HA OCHOBE 3aKOHa Ipe-
BpallleHUS U COXpPaHEeHUs BCEX U3BECTHBIX BU/IOB 3HEPTUU.
Kaxxziass 13 TeM JaHHOro pasjesa BKJIKYaeT 3KCIepUMEHTaJbHOE

hccaeoBaHue o06006mja0Iero xapakTepa. Paszmesn 3aBepiaeTcd

NpOBeJIEHHEM [UArHOCTUYECKOW U OLIEHOYHOM paboThl 3a KypcC OC-

HOBHOM IIKOJIBI.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLLEFTO OBPA30BAHUA

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

JMMHOCTHbIE PE3YNIbTATDI

Ilampuomuueckoe eocnumanue:

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

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

I'pasicoanckoe u OyxX08HO-HPABGCHIEEHHOE GO0CHUMAHUE:

—TOTOBHOCTb K aKTHUBHOMY y4aCTHIO B O0OCYX/IeHUU OOIeCTBEHHO-
3HAYUMBIX U 3THUYECKUX NMPO0O6JeM, CBA3aHHBIX C MPAKTHYECKUM
NpUMeHEHHUEM JOCTHKeHUN PU3UKY;

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

Icmemuueckoe eocnumanue:

—BOCIpUATHE 3CTeTUYECKUX KayecTB GPU3MUECKON HayKHu: eé rap-
MOHHWYHOTO NOCTPOEHMUs, CTPOTOCTH, TOYHOCTH, IJAKOHUIHOCTH.
Ilennocmu Hayuno2o no3HaAHUA:

—OCO3HaHMe LIeHHOCTH $U3NYeCKOH HayKH KaK MOIIHOTO UHCTPY-
MeHTa NO3HaHUA MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEN-
LIel COCTaBJIAWIEN KYJbTYPhI;

—pa3BUTHe HAay4YHOH JI0603HATEJBHOCTH, HUHTEpeca K hccieloBa-
TeJIbCKOH eATeJbHOCTH.

Dopmuposanue Kyabmypsl 300P08bA U IMOUUOHATIbHOZO
onazononyuus:

—OCO3HaHUe LIeHHOCTU 6e30mnacHoro obpasa »KHM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BOXKHOCTH NpaBUJ 6e30IIacHOro NoBeJe-
HUS HA TPAHCIOPTeE, HAa AOPOrax, C 3JIeKTPUYECKHUM U TeIJIOBbIM
060pyJOBaHHEM B JJOMAIIHUX YCJI0BUAX;

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

—aKTHUBHOE y4yacTHe B pelleHUU NpPaKTUYeCKHUX 3aJay (B paMKax
CceMbH, LIKOJIbI, TOPOJa, Kpasi) TEXHOJIOTUYECKON U COLlHaJbHOU
HaNpaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHCJIe U PU3IUIECKUX 3HA-
HUH;



—UWHTEpEeC K NPAaKTUYECKOMY U3Yy4YeHUI0 MpodecCui, CBI3aHHBIX C
dusnKou.

IKonozuueckoe 6ocnumanue:

—oOpUeHTalUs Ha NpUMeHeHUe GU3UIYEeCKUX 3HAHUU JJis1 pellleHU A
3a/1a4 B 00J1aCTH OKpY»Karolei cpebl, IJAaHUPOBAHHUS OCTYIIKOB
U OLIeHKH MX BO3MOXKHbIX ITOCJIEACTBUM JIJIsl OKPYKaIoIel cpe/ibl;

—O0CO3HaHHe r7106aJbHOI0 XapaKTepa 3KOJIOTHYeCKUX NMpobjeM U
NnyTel UX pelleHus.

Aoanmauyus 00yuarOwezocs K U3MeEeHAI0OUUMCA YC1068U-

AM COUYUAILHOU U NPUPOOHOIL CPeOobl:

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

—TIOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MpaKTHye-
CKYI0 J1eSITeIbHOCTD;

—noTpe6HOCTh B GOPMUPOBAHUU HOBBIX 3HAaHUN, B TOM uuciae Gop-
MYJUPOBATh HJEU, OHATUS, TUNOTE3bl 0 GU3UUECKHUX 00'BbEKTAX U
SIBJIEHUSIX;

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

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

—CTpeMJIEHHEe aHAJIU3UPOBATh U BBISIBJISATH B3aUMOCBSI3U MMPUPO-
Jbl, 00111eCTBA U 9KOHOMHUKH, B TOM YHCJIE C UCITOJIb30BaHHUEM bU-
3UYeCKUX 3HaHUH;

—OIlleHKa CBOUX JIEMCTBUU C yYETOM BJIMSIHUS HA OKPYKAIOIIYIO
cpeny, BO3MOXHBIX IJ106abHbIX MOCJIEACTBUH.

METAMNPE/METHBIE PE3Y/IbTATbI

YHuBeEpCaibHble No3HaBaTe/lbHble p,eﬁcmvm

ba3zoevle nozuueckue oeiicmeust:

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

—YyCTaHaBJIMBATh CylLeCTBEHHbIN NPU3HAK KJacCUPUKALIUHU, OCHO-
BaHUA /151 06001eHUsT U CPABHEHUS;

—BBIfIBJISITh 3aKOHOMEPHOCTH M NPOTHBOpPEYUsl B pacCMaTpUBae-
MbIX GaKTaX, JAHHBIX U HAGJIIOJEeHUAX, OTHOCAIIUXCA K Ppusnde-
CKHUM SIBJIEHUSIM;

—BBISIBJISITh MPUYUHHO-CJIE[CTBEHHbIE CBSI3U NMPU U3y4YeHUH GU3U-
YeCKUX SIBJIEHUH U MPOIECCOB; /eJiaTh BBIBOJbI C MCIOJb30BaHHU-
eM JIeIlYKTUBHbIX U WHJAYKTHUBHBIX YMO3aKJ/IIOYEeHUH, BbIJBUTaTh
TUNOTE3bl O B3AUMOCBS35IX GU3UUECKUX BEJIUUHH;
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—CaMOCTOSITEJIbHO BbIOMpPATh CHOCOO pelieHUs y4eOHOU ¢usnuyde-
CKOU 3a/layu (CpaBHEHHE HECKOJIbKUX BapUAHTOB pelleHHs, BbI-
60p HauboJiee MOAXOASIIETO C YYETOM CaMOCTOSITEJIbHO BhIJIEJIeH-
HbIX KDUTEPUEBR).
bazoevie uccneooeamenvckue oeiicmeus:

—HCI0Jb30BaTh BONPOCHl KaK MCCAeJ0BaTeJbCKUU HHCTPYMEHT
MO3HAHUS;

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

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

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

—IPOTHO3UPOBATh BO3MOXKHOe JajibHellllee pa3BUTHE GU3UYECKUX
MPOLLECCOB, a TAKXKe BbIIBUTATh MPeANO0JI0XKEHHUA 06 UX pa3BUTHU
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPUMEHSTh pa3JU4YHble MEeTO/bl, UHCTPYMEHTHI U 3allPOCHI IPU
MoHcKe U oT60pe MHPOpPMALIMH HJIH JAaHHBIX C YYETOM IpeJio-
»KEHHOU yueb6HOW dU3niecKor 3aJa4y;

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

—CaMOCTOSITEJIbHO BbIOWPATh ONTHMaJbHYIO GOpMy INpenacTaBJie-
HUSA MHPOpMALMU U HJIIOCTPUPOBATH pellaeMble 33aJladul He-
CJIOKHBIMHM CXeMaMHU, AruarpaMMaMH, UHOU rpadUuKod U UX KOM-
OMHAaLUAMH.

YHuBEpCa/ibHble KOMMYHWKATMBHbIE AEMCTBUA

Oobwenue:

—B X0/le 06CYyX/JleHUsI y4eOGHOr0 MaTepuasa, pe3yJibTaTOB Jiabopa-
TOPHBIX pabOT U NPOEKTOB 33/|laBaTh BOINPOCHI MO CYIIECTBY 06-
Cy’/laeMOM TeMbl U BbICKa3bIBaTh H/IeH, HalleJIeHHbIe Ha pellle- HUe
3a/1a4M U NoAJepKaHue 6JIaroKeaTeJbHOCTH OOIEeHUS;

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

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

—ny6JNYHO MPEACTABJATh Pe3yJIbTAThl BBINOJHEHHOr0 PpU3UIECKO-
ro onbITa (3KCNEPUMEHTA, UCCJIEeIOBAHU S, TPOEKTA).
Coemecmuasn oesmenvrnocms (compyoHuuecmeo):

—TMOHUMAaTh U UCIOJIb30BATh MPEUMYIeCTBA KOMaH/IHOU U UH/IU-
BUJIyaJIbHOH paboThl MPU pelleHHHM KOHKPETHOU (U3UYecKOou
npo6JeMbl;



—INpUHUMATh LeJM COBMECTHOH JesTeJlbHOCTH, OpPraHHW30BBIBATHb
JleHCTBHS 1O eé JOCTHXKEHHUIO: paclpelessTb POJIH, 06GCYKIAThb
MPOIECCHl U pe3yJibTaThl COBMECTHON paboThl; 060611aTh MHEHUS
HECKOJIbKUX JIIOJIeH;

—BBbINOJIHATH CBOI YacTbhb paboThl, JOCTUrasi KaueCTBEHHOIO pe-
3yJIbTaTa 0 CBOEMY HallpaBJIEHHUIO U KOOPJAUHUPYSA CBOU Jei-
CTBUS C APYTUMHU YIeHaMU KOMaH/bl;

—OLleHHBaTh Ka4yeCTBO CBOEr0 BKJIa/la B OOLIMHI NPOAYKT 1O KpUTE-
pUsAM, CAaMOCTOSITeJIbHO CHOPMYJIMPOBAHHBIM yYaCTHUKaMHU B3a-
WUMOJENUCTBUA.

YHuBepCasibHble perynsTuBHble Ael;'iCTBMFI

Camoopzanuzayusn:

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

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

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

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

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

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

—BHOCHUTb KOPPEKTHBHI B JIeATeJbHOCTb (B TOM 4KCJie B X0/, BBIIIOJI-
HeHUsA GU3NYECKOTo HCCJIeJOBAaHUSA WM MPOEKTa) Ha OCHOBE HO-
BBIX OOGCTOATEJBbCTB, M3MEHUBIIUXCS CHUTYyalU#, YCTaHOBJIEHHBIX
OIIM 60K, BOSHUKIIUX TPYLHOCTEH;

—OILleHUBATb COOTBETCTBUE pe3yJsbTaTa LieJU U YCI0BUAM.
IOmoyuonanvnolit unmenneKkm:

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

Ilpunamue cebsn u opyzux:

—IpU3HABATh CBOE MpPaBO Ha OMIMOKY NPU pelieHUH PU3HUYeCKUX

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

JApyroro.

26



NPEAMETHbBIE PE3Y/NIbTATDI
7 Knacc

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

—HCIO0Jb30BaTh MOHATHS: PU3UUYECKHE U XUMUUYECKHe sIBJEeHUS;
HabJII0leHu e, 3KCIIepPUMEHT, MO/JieJib, TUIIOTe3a; e JUHHUIbl GU3U-
YeCKHUX BeJIMUYMH; aTOM, MOJIeKyJla, arperaTHble COCTOsIHUs Bellle-
cTBa (TBEpPOE, XKUAKOE, ra3000pa3Hoe); MeXaHUYECKOe JBUXKEHUE
(paBHOMEpHOE, HEPABHOMEpPHOE, NMPSIMOJUHENHOE), TPAeKTOpUS,
paBHOJZIeMcTBYIOIAs cUJI, AedpopManuda (ynpyras, jaacTudyeckas),
HEBECOMOCTb, COOG 1Al IIIecs: COCYbl;

—pasauyaTth sfABjeHUsA (Auddy3us; TenjoBoe JBMKEHUE YaCTUL] Be-
LeCTBa; paBHOMEpPHOe /[BI)KEHHE; HepaBHOMEpPHOe J[BUXKeHUE;
WHepLUs; B3aUMOJENWCTBUE TeJs; paBHOBecue TBEPABIX TeJ C 3a-
KpemnJIEHHOM OCbl0 BpalleHUs; Nepefaya JaBJjeHUs TBEPAbIMU Te-
JIaMH, XKHUJKOCTSIMU U radaMy; aTMochepHOe JjaBjeHue; IJIaBa- HUe
TeJ; TMpeBpalleHUsT MeXaHUYeCKOW 3HEepruu) MO OMHUCAHUI0 UX
XapaKTEepPHbIX CBOWCTB U Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOLUX
JlaHHOoe pU3UYecKoe sIBJIEHUE;

—pacno3HaBaThb NpOsBJeHHe U3yYeHHbIX GU3NYECKUX SBJIEeHUH B
OKpy>KalolleM MHupe, B TOM 4ucje dU3NYecKHe sBJIeHHUA B NpU-
pojie: NIpyUMepbl ABHUXKEHUS C Pa3JIMYHBIMHU CKOPOCTSAMH B )KUBOU
Y HEXXUBOU NpUpPOJe; AelCTBHE CUJIbl TPEHUS B IPUPOJE U TeXHU-
Ke; BJIUsIHMe aTMocdepHOro JlaBJleHUs Ha )KMBOU opraHusmM; 1Jja-
BaHUe PbI6; pblyaru B TeJie 4yesJOBeKa; NPU 3TOM IepeBOAUTH
NIPaKTUYeCKyl0 3a/ilayy B y4eOGHYIO, BblAe/NATH CylleCTBEHHble
CBOMCTBa/Npu3HaKu GU3NYECKUX SBJIEHUH;

—OIHMCbIBaTh U3y4YeHHble CBOHCTBA Tes U pU3UYECKHe sIBJEeHUs, UC-
nosb3ys ¢usandeckre BeJUYUHBbI (Macca, 06'bEM, IJIOTHOCTb Be-
L1ecTBa, BpeMsl, IyTh, CKOPOCTb, CPeHsAS CKOPOCTb, CUJIA YIIPY-
rOCTH, CUJIa TSXKEeCTH, Bec TeJla, CUJla TpeHus, AaBaeHue (TBEpJo-
ro TeJia, )KUJKOCTH, ras3a), BbITaJKUBalO1las CKUJia, MeXaHUu4yecKas
pa6oTa, MOLIHOCTD, IJIEYO CUJIbI, MOMEHT CHUJIbl, KO3pPULIUEHT
[0JIE3HOTO JeHCTBUSI MEeXaHHW3MOB, KUHeTHYecKass U NMOTEeHIHU-
aJibHas1 3HePrus); NpU ONMMUCAHUU [IPAaBUJIBHO TPaKTOBaTh GU3U-
YeCKHUH CMBbICJI UCI0JIb3YEMBIX BEJIMYUH, UX 0003HAYEeHUs U eiU-
HUIbl PU3MYECKUX BEJIMYHUH, HaXOAUTb GOPMYJibl, CBA3BIBAIO-
mye JaHHy GU3NYECKYH BEJHUYHHY C APYTHMU BeJHYUHAMY,
CTPOUTH rpadUKU U3yYEHHbBIX 3aBUCUMOCTeH PHU3NYECKUX BEJIU-
YUH;

—XapaKTepU30BaTh CBOUCTBA TeJl, U3nUYecKUe ABJIEHHUS U IpolLiec-
Cbl, HCNIOJIb3Y$ NIPaBUJIa CA0XKEHUS CUJ (BAOJIb OJHOU MpsIMOH),



3akoH ['yka, 3akoH [lackasis, 3akOH ApxyMea, MPpaBUJIO PaBHO-
Becus pblyara (6J10Ka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH CO-
XpaHeHUs] MeXaHW4YeCKOU 3HepPTHH; IPU 3TOM J1aBaTh CJOBECHYIO
GopMyIMPOBKY 3aKOHA U 3alMCbIBATh €ro MaTeMaTHU4YeCKOe Bbl-
pakeHue;

—O00BACHATh QU3UUYECKUE sIBJIEHUS, TPOLIECChl U CBOMCTBA TeJl, B
TOM YHCJIe U B KOHTEKCTe CUTyalMil NpaKTUKO-OpHUEHTHUPOBaH-
HOr0o XapaKTepa: BBISBJATb NPHUYUHHO-CJeJCTBEHHbIE CBS3H,
CTPOUTH 00bsICHEHUE U3 1—2 JIorMYecKHX 11aroB C ONOPOX Ha
1—2 u3y4yeHHBbIX CBOHCTBA GU3NYECKUX sIBJIEHUH, PU3HUUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTY;

—peuiaTh pacyéTHbIe 33Ja4u B 1—2 nelcTBUS, UCNI0JIb3Yysl 3aKOHBI
1 bopMyJibl, cBsA3bIBaole GU3UYeCKUe BEJIMYUHBI: HA OCHOBE
aHaJ/IM3a YCJOBHUSA 3a/lauM 3alUCbIBAaTh KpaTKoe YCJOBHUE, NOJ-
CTaBJISATh GU3NYECKHE BEJUYHUHBI B pOPMYJIbl U IPOBOAUTH pac-
4éThbl, HAXOAUTh CIIPAaBOYHbIE JaHHbIE, HEOOXO0JUMbIe JIJIs1 pellle-
HUS 33/lay, OLlEHWBAaTh PEaJUCTUYHOCTh MOJyYeHHOU ¢usuye-
CKOU BeJINYMHBI;

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

—IpPOBOAUTbL OMNbITHl N0 HAGJIOAEHUI0 PU3UYECKUX ABJEHUH HIU
dusnyeckux CBOHCTB Tes: GOpPMYJUPOBAThL IpOBepsieMble NpeJ-
M0JIOXKEHUS], COOUpATh YCTAaHOBKY M3 NpeJJ/I0KeHHOro 060py/oBa-
HUS$, 3alIUCBbIBATh X0/, ONbITa U GOPMYJINPOBATH BbIBOJbI;

—BBINOJIHATH NpsAMble U3MePeHUsI PACCTOAHUSA, BpeMeHH, MaCChI
TeJsla, 06'b€Ma, CUJIBI U TeMIlepaTypbl C UCIOJb30BaHHEM aHAJIOrO-
BbIX U LIMPPOBBIX NPUOOPOB; 3aMCbIBATh NOKAa3aHHUA IPUGOPOB
Cy4éTOM 3a/laHHOM a6COIIOTHOM MOTPEIIHOCTU U3MEePEHUH;

—IpOBOAUTbL HCCJIe[J0BaHHE 3aBUCHUMOCTH OAHON usnyeckoil Be-
JIMYUHBI OT APYTOH C MCIIOJIb30BAaHHEM IPSIMbIX U3MepPeHUl (3a-
BUCUMOCTH NYTH PAaBHOMEPHO JBUXKYIErocs TeJsa OT BpeMeHH
ABY>KEHUA TeJsla; CUJIbl TPEHHUS CKOJIbKeHUSA OT Beca TeJa, Kaue-
CcTBa 06pa6GOTKU NOBEPXHOCTEN TeJl U HE3aBUCHUMOCTHU CHUJIBI Tpe-
HUS OT MJIOIWAAHU COMPUKOCHOBEHMUSA TeJI; CUJIbl yIPYTOCTH OT Y-
JIMHEHUSI NMPY>KUHbI; BbITAJKUBaOIlel CUJIbl OT 06'bEMA NOrpy-
YKEHHOM 4YacTHU TeJsa U OT MJIOTHOCTH XUJKOCTH, eé He3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOHHBI, HA KOTOPYIO MOTPYKEHO TeJIo;
yCJIOBUH NJIaBaHUS TeJl, YyCJIOBUM paBHOBeCHS pblyara u 6J10K0OB);
y4acTBOBaTh B IJIAHMPOBAHUU Y4EOHOIO HCCAe[0BaHUs], COOU-
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paTh YCTAHOBKY Y BBINOJIHATH U3MEPEHUS, CAeAysl IpeI0oKeH-
HOMY IJIaHy, PUKCUPOBATH pe3yJIbTaThl M0Jy4YE€HHONW 3aBUCHMO-
CTH pU3UYECKUX BEJIMYUH B BU/J€e NPeJJI0KEHHbIX TabGJIUL, U Irpa-
$uKOB, fesaTh BEIBOEI 10 pe3yJibTaTaM HUCCJIeJOBAHUS;

—IpPOBOAUTH KOCBEHHble M3MepeHUsi PU3NUYEeCKUX BeJUYHUH (IJIO0T-
HOCTb BellleCTBa XXUJKOCTH WU TBEPJOro TeJsa; CUJia TPeHUS CKOJb-
>KEeHUSs; JlaBJeHUe BO3/yxa; BbITaJKHUBalllasg CUJa, JelCTBYIO-
1[asi Ha NOrpy>KEHHOE B XKU/JKOCTb TeJio; KO3pPULIMEHT N0JIe3HO-
ro JAelcTBUS NPOCTbIX MeXaHW3MOB), cjaeAysl NpeJJ0XKeHHOH
WHCTPYKLMU: TPU BBINOJHEHUU U3MEPEHUHN coGUpaTh 3KCIepPU-
MEeHTAaJIbHYI0 YCTAaHOBKY U BbIUMCJISITh 3HaUeHHEe UCKOMOM BeJIU-
YUHBI;

—Co6JII0/IaTh MpaBUJia TEXHUKHU 6e30MacHOCTH Npu paboTe C jabo-
paTOpHBIM 060pylOBaHUEM;

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

—XapaKTepU30BaTh NPUHLUIIBI JeHUCTBUS H3Y4YEeHHBIX MPHUOOPOB
W TeXHHUYEeCKUX yCTPOMUCTB C ONIOPOH Ha UX ONMCaHUA (B TOM YUC-
Jle: MOJUIHNIHHUKH, YCTPOUCTBO BOJONPOBOJA, TMAPABIMYECKUMN
nnpecc, MaHOMeTp, BbICOTOMED, NIOPILIHEeBOMH HAcoC, apeoMeTp), UC-
[10J1b3y$51 3HaHUA 0 CBOMcTBax GU3NYECKUX ABJEHUN U HE0O6X04U-
Mble pr3MYecKHe 3aKOHbI U 3aKOHOMEPHOCTH;

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

—OCYyLIeCTBJIATb OT6OP MCTOUHMKOB MHbOpMaLMU B ceTd UHTepHeET
B COOTBETCTBHUM C 3aJlaHHbIM IIOMCKOBBIM 3alpocOM, Ha OCHOBe
MMEIIUXCs 3HaHUW U NMyTEéM CpaBHEHUs pPa3/IMYHbIX HCTOYHHU-
KOB BbIZeJATb MHPOPMALUIO, KOTOpas IBJSETCS IMPOTHUBOpEYH-
BOU MJIK MOXeT GbITh HEJJOCTOBEPHOMH;

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

—C03/1aBaTh COOGCTBEHHbIE KpaTKUe MHCbMEHHbIE U YCTHBIE CO06LIe-
HUSI Ha OCHOBe 2—3 UCTOYHHUKOB MHPopManuu GU3UYECKOro COo-



JeprKaHus, B TOM YHCJie MYyGJIHUYHO JieJlaTh KpaTKHUe COObIeHus
0 pe3yJibTaTaX NPOeKTOB UJIU yUYeOHbIX UCCIAEeJOBAHUN; IPU 3TOM
rpaMOTHO WCHOJIb30BaTh W3y4YEeHHbIA MOHSATHHHBIA anmnapar Kyp-
ca pU3UKH, COPOBOXKAATh BLICTYIJIEHHE NTpe3eHTal|uel;

—IpU BbINOJIHEHWHM YUeOHBIX NMPOEKTOB U HCC/AeN0BaHUM pacnpeje-
JIATh 00513aHHOCTH B I'PYIINe B COOTBETCTBUMU C MOCTAaBJEHHbIMU
3aJlayaMy, CJIeAUTh 3a BbINOJIHEHUEM IIJIaHA JAeMCTBUH, aileKBaT-
HO OLIeHUBATb COOCTBEHHBIN BKJIAJ, B A€ATEJbHOCTb I'PYIIIbI; BbI-
CTpaMBaTh KOMMYHUKAaTHUBHOE B3aUMO/IeHICTBUE, yYUThIBAsA MHe-
HUEe OKPY>Kalo LI UX.

8 knacc

[IpeagMeTHbIE pe3yibTaTbl Ha 6a30BOM YPOBHE JOJIKHbI OTpaXKaTh
cpOpMHUPOBAHHOCTD Y 0OYYAIOIIUXCA YMEHUM:

—MUCNO0JIb30BaTh NOHATUA: Macca U pasMepbl MOJIEKYJ], TeIJIOBOe
ABH>KEHHE aTOMOB U MOJIEKYJ, arperaTHble COCTOSHHUSA BellleCTBa,
KpHUCTa/JIMYecKre U aMopdHbIe TeJsa, HaChIIeHHbIH U HeHachl-
LIeHHbIX Nap, BJAAXXHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPeHHAA
3Heprus, TEIJIOBOU ABUraTeJb; 3JIeMeHTapHbIN 3J1eKTPUYeCKUN
3apsj, 3JeKTpUYecKoe 1oJie, IPOBOAHUKHU U AUIJEKTPUKH, IO-
CTOSHHBIW 3JIEKTPUYECKUH TOK, MAarHUTHOE T0JI€;

—pasvyaThb fABJeHUud (TenJoBoe pacliMpeHHe/cxKaTHe, TelJolle-
pefiada, TelJoBOe paBHOBeCHe, CMadWBaHHe, KallUJIIPHbIE AB-
JIeHUs], UCTIapeHHe, KOHJleHcalusd, IJIaBJeHue, KPUCTAJIn3alnus
(oTBepaeBaHMe), KHUIeHHUe, Teljonepejaya (TenJ0NpPOBOJHOCTD,
KOHBEeKI U, U3JydyeHHe); 3JleKTpusalusa TeJ, B3auMoJeHCcTBUe
3apA/0B, AeHCTBUA 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKa-
HUe, B3aUMO/IeiCTBHe MAarHUTOB, IeiCTBHE MAarHUTHOI'O NOJITHA
NIPOBOJHHUK C TOKOM, 3JIeKTPOMarHWTHas HMHAYKLHSA) IO OIMU-
CaHHUIO MX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OINBITOB, J€MOH-
CTpUPYIOUIHUX JaHHOe GU3NYeCKoe SIBJIEHUE;

—pacno3HaBaThb NPOsiBJeHHEe HU3yYeHHbIX GU3NYECKUX SIBJIEHUHN B
OKpy»KalolleM MHUpe, B TOM 4Hcje dudndeckre siBJE€HHUA B NpU-
po/ie: MOBEPXHOCTHOE HaTs)KeHHe M KalWJJISApHble ABJEHHUA B
NpUpoJie, KPUCTAJIJIBI B IpUpoe, usaydenue CosiHIA, 3aMep3a-
HYe BOJ0EMOB, MOPCKHe GpH3bl, 06pa3oBaHUE POCHl, TYMaHa,
HHesl, CHETa; 3JIeKTpHUYeCcKHe sIBJIEHUs B aTMocdepe, ajleKTpuue-
CTBO »XMBbIX OPraHU3MOB; MarHUTHOe noJie 3eMJy, Apei nosro-
COB, POJIb MarHUTHOTO NMOJIA [JIS >KU3HU Ha 3eMJle, IOJIAPHOE CHU-
sIHHe; TIPU 3TOM IepeBOJUTH NPAKTHUUYECKYIO 3a/ja4y B y4ebHYIO,
BbIEJISATh CyllleCTBEHHbIE CBOWCTBA/IPU3HAKU PHU3UYECKUX SIB-
JIEHUH;
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—OIUChIBaTh U3y4YeHHbIe CBOWCTBA TeJ U GU3UYECKUE SIBJIEHUS, UC-
noJib3ysa ¢uU3u4YecKUue BeJIMYMHBbI (TeMIlepaTypa, BHYTpPEeHHSs
3Heprus, KOJIMYECTBO TEIJIOThI, YA e/ibHas TEMJIOEMKOCTh Belle-
CTBa, yJleJibHasl TeNJIOTa IJIaBJIEHUs], yAeJbHasA TelJoTa Napooo6-
pa3oBaHus, y/JesbHasA TelJoTa CrOpaHUs TONJWBA, K0O3bdunu-
€HT I10JIE3HOI0 JeHWCTBUS TENJIOBOM MalllMHbI, OTHOCHUTEJbHas
BJIQXKHOCTb BO3/lyXa, 3JIEKTPUYECKUH 3aps/], ChJia TOKa, 3JIEK-
TpUYecKoe HalpsnKeHUe, CONMPOTHBJEHUE MPOBOJHUKA, yAeJIbHOE
CONPOTUBJIEHHE BELIECTBA, pab0Ta U MOUHOCThb 3JIEKTPUUECKOTO
TOKa); MpPU OMNHCAHUM NPaBUJBbHO TPaKTOBaTb QU3NUYECKUH
CMBICJI UCTIOJIb3yEMbIX BEJIMYUH, 0003HAUYE€HUS U e TUHULIbI PU3U-
YeCKUX BEJIMYUH, HaXOAUTh GOPMYJbl, CBS3bIBAKIIUE JAaHHYIO
$puU3HUYeCcKy0 BEJIMYUHY C JIPYTUMU BEeJUYHMHAMH, CTPOUTh I'padu-
KU U3YYEeHHBIX 3aBUCUMOCTEN GU3MUECKUX BEJHUUNH;

—XapaKTepHu30BaTh CBOWCTBA TeJ, pU3UIYECKHe SBJEHHUS U NIPO-
1eCChI, UCIT0JIb3YsI OCHOBHBIE MOJIOXKEHHU ST MOJIEKYJIAPHO-KUHETH-
YeCKOU TEeOPUH CTPOEHHUS BelleCTBa, MPUHIUI CYNEPIO3UIIUU T10-
Jet (Ha Ka4YeCTBEHHOM YpPOBHe), 3aKOH COXpaHEeHUs 3apsja, 3a-
koH OmMa g y4dacTka uend, 3akoH /Jhxoynas—JleHna, 3akoH
COXpaHEeHHUSsI IHEPTUM; NPH 3TOM JIaBaTh CJOBECHYIO GpOPMYyJHUpOB-
Ky 3aKOHA U 3alMChIBATh €TI0 MaTeMaTHYeCKO€e BhIPaXKEHHUE;

—O00'BACHATh GU3UYECKHE MPOIEeCChl U CBOWCTBA TeJIl, B TOM YHCJIe
U B KOHTEKCTE CUTYyalul NMPaKTUKO-OPHEHTUPOBAHHOI'O XapaKTe-
pa: BBISIBJIAATh NPUYHUHHO-CJIEJCTBEHHbIE CBSI3U, CTPOUTD 006'bsIC-
HeHHe U3 1—2 JIOTUYECKHUX 1IaroB € ONOpoX Ha 1—2 M3y4yeHHBbIX
CcBOMICTBa GU3UYECKUX SIBJIEHUH, PU3HNIeCKHUX 3aKOHOB HJIU 3aK0-
HOMEPHOCTEH;

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

—Ppacrno3HaBaThb NPOGJEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOILIH
pu3nYecKkux MeTO/I0B; UCIOJIb3yS ONMHUCAHUE UCCJIEN0BAHUSA, BbI-
JleJISITh MpOBepsieMoe TMpeAIoJIoKeHHe, OLleHUBATh MPaBUJIbHOCTh
Mopsi/iKa MPOBeJIeHUs UCCJIeIOBAHUS, eJIaTh BbIBO/bI;

—TIPOBOJUTH ONBITHI MO HAGJIOAEHUID PU3UYECKUX SBJEHUN UJIU
pu3nyeckux CBOUCTB TeJi (KanuJJsipHbIe SIBJIEHWS], 3aBUCUMOCTb
JaBJIeHUS BO3/[yXa OT ero o6'béMa, TeMInepaTypbl; CKOPOCTU HPO-



lecca OCThIBaHUSI/HarpeBaHUs MPH MU3JYYEHUU OT I[BeTa U3JIY-
Yyarwolei /morJonjarlilei NoBEpPXHOCTHU; CKOPOCTb UCIIapeHHs BO-
Abl OT TeMmepaTypbl >KUJAKOCTU U IJIOLIAAU €€ MOBEPXHOCTH;
3JIeKTpU3al s TeJl U B3aUMOIeCTBUE JIEKTPUUYECKHUX 3apsi/J0B;
B3aMMO/IENCTBHUE MOCTOSIHHBIX MarHUTOB, BU3ya/iM3allus Mar-
HUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB; JAeHWCTBUS MarHUTHOTO
1oJii Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOM-
CTBa 3JIEKTPOJIBUraTeJ/isi MOCTOSIHHOTO ToKa): GopMyJIMpPOBaTh
poBepsieMble MPEATOJIOKEHUS, COOUPATh YCTAHOBKY M3 IMpeAJso-
»KEHHOTO 060py/IOBaHUs; ONUCHIBATh X0/ ONbITa U GOPMYJIUPO-
BaTh BBIBOJbI;

—BBINOJIHATL NpPsIMble U3MepPeHUs TeMIlepaTypbl, OTHOCHUTEJbHOMU
BJIAXKHOCTH BO3/1yXa, CUJIbI TOKA, HAMPSI?)KEHUS C UCIIOJIb30BaHU-
€M aHaJIOTOBbIX MPUOOPOB U JATYUKOB PU3NYECKHUX BEJUYUH;
CpaBHUBATh pe3yJbTaThl U3MEPEHUN C YYETOM 3aJaHHOUM abco-
JIIOTHOM NMOTPELIHOCTH;

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

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

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

—XapaKTepU30BaTh NPUHIUIIBI JIEHCTBUSI H3Y4YEeHHBIX MPUGOPOB
U TEXHUYECKHUX YCTPOUCTB C OMOPOH Ha UX ONUCAHUS (B TOM YHC-
Jie: CUCTeMa OTOILJIEHUs JJOMOB, TUTPOMETP, NapoBasg TypOUHA,
aMIlepMeTp, BOAbTMETP, C4ETYUK 3JIEKTPUUECKON IHEPTUH, 3/1€K-
TPOOCBETHUTEJIbHbIE NMPUOGOPHI, HArpeBaTeJJbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTpUYECKUE NPEAOXPAHUTEIN; SJIEKTPOMATHUT,
3JIEKTPOJBUTATEJIb TOCTOSTHHOTO TOKA), UCIOJb3ys 3HAHUS O
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cBoMcTBax QU3UYECKUX SIBJIEHUM U HeoOXoJuMble pU3MUecKue
3aKOHOMEPHOCTH;

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

—NOpPUBOJUTH NPUMEPHI/HAX0AUTh UHPOPMAIUIO O MpUMepaxX MpakK-
TUYECKOT0 MCIOJb30BaHUs PU3UYECKUX 3HAHUU B MOBCEeIHEBHOU
KU3HU IJ1s1 06ecniedeHHs1 6€30MacCHOCTH MPU OOpallleHuu ¢ npubo-
paMHu U TeXHUYECKHUMH YCTPOUCTBAMH, COXpaHEHUs 3/I0POBbA U
COOJIIOZIEHUST HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKpY»Kalollel
cpepne;

—OCYLIEeCTBJATh NMOUCK WHOpPMaALUMKU GU3UYECKOrO COJIeprKaHHUsS B
ceTu WHTepHET, HAa OCHOBE MMEKWIIUXCS 3HAHUHW M NYyTEM CpaB-
HEeHUsI [ONOJIHUTEJbHBIX HCTOYHUKOB BbIJEJSATh HHOOPMAIMIO,
KOToOpasl SIBJSETCS MPOTHBOPEYUBONH HJIM MOXKET OBbIThb HeHOCTO-
BEPHOU;

—HCIO0Jb30BaTh MPU BBHINOJHEHUH Y4eOHbIX 33/laHUU HAYy4YHO-IIO-
NMyJSPHYIO0 JTUTEePATYPY PU3NUECKOT0 COZlepKaHU s, ClIPABOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb NPUEMAMHU
KOHCIEKTUPOBAHUs TEKCTa, Mpeobpa3oBaHUsA WHPOpMaLUU U3
OJIHOUM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COGCTBEHHbIE MUCbMEHHbIE U KPAaTKHUeE YCTHbIE COO0bIIe-
HUA, 00060masd HHGOPMALUI0 U3 HECKOJIbKUX HCTOYHHUKOB GU3U-
YEeCKOro COJlep)KaHHs, B TOM 4YHCJe MyOGJUYHO MPEJCTaBIAATh pe-
3yJbTaTbl MPOEKTHOW WJIM HCCJIEe[0BATEJbCKON [1esITeJIbHOCTH;
MPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh WU3y4YEeHHbIA MOHATUHHBIN arm-
mapar Kypca ¢GU3UKH, CONPOBOX/JAATh BBICTYIJIEHHE Ipe3eHTa-
LU EeH;

—TIIpHY BBINOJHEHUH YIYEOHBIX MPOEKTOB U UCCIAeN0BaHUN pusnye-
CKHX MPOLIECCOB pacnpefesisiTb 003aHHOCTU B TpyIIe B COOTBET-
CTBUU C MMOCTABJIEHHbIMH 33/1a4aMH, CJIEIUTh 33 BbINOJHEHUEM
MJaHa JeHWCTBUH U KOPPEKTHUPOBATh €ro, aJleKBaTHO OL[EHUBATh
COOCTBEHHBIH BKJIQJ, B JeATEJbHOCTh T'PYIIbl; BICTPAUBATh KOM-
MYHUKaTUBHOE B3aUMO/IEWCTBUE, IPOsIBJIsisi TOTOBHOCTb pa3pe-
IaTh KOHQJIUKTHI.



9 knacc

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

—MHCI0Jb30BaTh NOHATHUSA: CUCTeMa OTCY€Ta, MaTepUaibHasl TOUKa,
TpaeKTOpPHSs], OTHOCUTEJbHOCTb MEXaHUYeCKOT0 JBUXKEHUs, Jie-
dopmanusa (ynpyrasi, njaactudeckasi), TpeHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpPeHHe, HEBECOMOCTb U INeperpy3kKu; LeHTpP TsxKe-
CTU; abCOJIIOTHO TBEPI0€E TeJIo, IEHTP TSKECTHU TBEPAOTO TeJia,
paBHOBecCHE; MeXaHUYeCKHe KoeGaHUs U BOJIHBI, 3BYK, UH)pas-
BYK U YJIbTPa3BYK; 3JIeKTPOMarHUTHbIe BOJIHBI, lIKaJla 3J1eKTpPO-
MarHUMTHBIX BOJIH, CBET, 6JIM30PYKOCTb U AaJIbHO30PKOCTb, CIIEK-
TPBI UCIIYCKAHUS U NIOTJIoeHUs; aibda-, 6eTa- U raMMa-U3Jayde-
HU, U30TOIbI, s1/lepHasi dHepPTreTUKa;

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

—pacno3HaBaThb NPOsiBJeHHe HU3yYeHHbIX QU3NYEeCKUX SBJIEHUHN B
OKpy»amlieM Mupe (B ToOM uyucje ¢pusnyeckue sBJeHUSA B NPU-
poJie: NIPUJINUBEI U OTJIMBHI, ABHKeHHe IJIaHeT COJITHEYHOU CHUCTe-
Mbl, peaKTUBHOE J[BH>X€HHEe >XUBBbIX OPraHU3MOB, BOCIpUATHE
3BYKOB >KHWBOTHBIMH, 3eMJIeTpsICEHU e, CEeiCMHUYeCKHe BOJIHEI, IIy-
HaMH, 3X0, I|BeTa TeJ, ONTHUYEeCKHEe ABJIEHUS B NpUPOJe, GU0JIO-
ruyeckoe JeWcTBUE BUJAUMOro, yJbTpadpHOJIETOBOIO U PEHT-
reHOBCKOT'O0 U3JIydeHHUH; eCTeCTBEHHbIH paJMOaKTUBHBIN ¢OH,
KOCMHYECKHE JIy4H, PpaJUOaKTUBHOE U3JIydeHHe NPUPOJAHBIX MH-
HepaJsoB; AelCTBHe paJHOaKTUBHBIX U3Jy4eHUH Ha OpraHu3M dye-
JIOBEKA), IPU 3TOM MepeBOAUTH NPAKTHYECKYIO 3a/a4yy B y4eb-
HYI0, BBIJEJIATh CyllleCTBEHHble CBOWCTBa/NMpU3HAKU ¢u3lnye-
CKUX ABJIEHUH;

—OINHCBhIBATh U3y4YeHHble CBOMCTBA TeJ U GU3UYeCKHUe sIBJIEHUs, UC-
noJsib3ysl Gpus3MUecKue BeJIMYHHBbI (CpeAHssA U MCHOBEHHAsl CKO-
pOCTBb TeJia IPU HepaBHOMEPHOM /[IBUKEHUH, yCKOPEeHMe, TepeMe-
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L[eHWe, MYTh, YIJIOBasgd CKOPOCTb, CUJIA TPEHUSs], CUJIA YIIPYTOCTH,
CcUJIa TSDKECTH, YCKOpeHUe CBOGOJIHOTO MajieHus, BEC TeJia, UM-
MyJIbC TeJia, UMIYJIbC CHUJIbl, MEXaHUYecKasi paboTa U MOIIHOCTb,
NMOTEHI[MAJbHASA dHEPTUsl TeJia, MOJHITOr0 HaJ, MOBEPXHOCThIO
3eMJIY, TTOTeHI[MaJbHasl 3HEPTUs CXKAaTOU NPY>KUHBI, KHHETHUYe-
CKas dHeprus, MoJIHasA MexXaHHu4ecKasi SHeprus, IeEPUO/ U 4acToTa
KoJieGaHU M, AJIMHA BOJIHbI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKO-
pOCTh CBeTa, IOKa3aTeJb NPeJIOMJIeHUS Cpe/ibl); MPU ONMHMCAHUU
MPaBUJbHO TPAaKTOBAaTh QU3UUYECKUN CMbICJ UCIOJb3YEMBIX BeJIH-
YHH, 0603HAYEeHUs U eJUHUIbI QU3UUYECKUX BEJUYHH, HAXOAUTh
dopmyibl, CBsI3bIBaKOIIME JAHHYIO0 GU3UYECKYIO BEJIUYUHY C APY-
FMMU BeJIMUUHAMHU, CTPOUTH rpaPpUKH U3y4eHHBIX 3aBUCUMOCTEN
du3nYeCcKUX BEJIMYUH;

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

—O00'BACHATh GU3UYECKHE MPOIEeCChl U CBOWCTBA TeJIl, B TOM YHCJIe
U B KOHTEKCTE CUTyal Ul MPaKTHKO-OPUEHTUPOBAHHOI'O XapaKTe-
pa: BBISIBJIAATh NIPUYHUHHO-CJIEJCTBEHHbIE CBSI3U, CTPOUTD 006'bsIC-
HeHHe U3 2—3 JIOTUYECKHX 1IaroB C ONOPOX Ha 2—3 U3y4YEeHHBbIX
CBOMCTBa GU3UYECKUX SIBJIEHUH, PU3HNIeCKHUX 3aKOHOB HJIU 3aK0-
HOMEPHOCTEH;

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

—Ppacrno3HaBaThb NPOGJEMbI, KOTOPbIE MOXKHO PEIIUTh MTPU MOMOILIH
pu3nYecKkux MeTO/I0B; UCIOJb3Ys ONUCAHNUE UCCJIeIOBAHUS, BbI-
JleJIITh MpOBepsieMoe MpPeAIoJIOKEHHE, OLIEHUBATh NPAaBUJIbHOCTD
MopsiJika NPOBeJeH!s1 UCCJIe[J0BaHusl, JeslaTb BbIBOJbI, UHTEPIIpe-
TUPOBATH Pe3yJIbTAaThl HAOJIIOAEHUU U ONIBITOB;

—TIPOBOJUTH ONBITHI MO HAGJIOAEHUID PU3UYECKUX SBJEHUN UJIU
pusuyeckux CBOUCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbioToHa,
3aKOHa COXpaHEeHUs IHEePTUU; 3aBUCUMOCThb Nepruo/ia KoyebaHUu



MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KHUHBI U
HE3aBUCHMOCTh OT aMIUIUTYyJbl MaJblX KOJIEOAHUN; MPSAMOJIU-
HeWHOe pacnpocTpaHeHHWe CBeTa, pasJjiokeHue OeJioro CBeTa B
CIEeKTp; U3yUyeHHEe CBOUCTB HU300paKEeHUs B IJIOCKOM 3epKajie U
CBONCTB H300pa)keHUsI NpeaMeTa B cobuparolled JIMH3e; Ha-
6JII0/leHHEe CIJIOUIHBIX M JIMHEMYaThIX CIEeKTPOB HM3JIy4eHHUs): ca-
MOCTOSITeJIbHO CO6MPAaTh YCTAHOBKY U3 U30BITOYHOIr0 Habopa 060-
PyZ0BaHMsl; OMUCBIBAaTh XOJ, ONbITA U €ro pe3yJbTaThl, GOPMYJIH-
pOBaThb BbIBO/IbI;

—IMpPOBOAUTL IMPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHHUH,
omnpeesisasa cpeHee 3HaYeHUe U3MepsieMou BeJnuuHbl (PpoKycHOe
paccTosiHUe coOuparollel JIMH3bI); 060CHOBBIBATh BhIOOP criocoba
W3MepeHUsl/U3MepUTEeJbHOro Npubopa;

—IMpPOBOJAUTL HCCIAe0BaHUE 3aBUCUMOCTeN (PU3UUYECKUX BEJHUYHUH C
WUCMOJb30BaHUEM TNPSIMbIX H3MepPEeHUH (3aBUCUMOCTb MNYTH OT
BpeMeHHU NpPHU PaBHOYCKOPEHHOM /JBMKeHUH 6e3 HayaJbHOW CKO-
poCTH; nmepuoa Kojse6aHUHd MaTeMaTUYEeCKOT0 MasiTHUKA OT JJIH-
Hbl HUTH; 3aBUCUMOCTH yIJia OTPaKeHHsl CBeTa OT yrJa MajeHus
U yrJja NnpejoMJeHHUs OT yrja MajieHus): IIaHUpPOoBaTh MCC/IEN0-
BaHHe, CaMOCTOSTEJbHO COOMPATh yCTAaHOBKY, PUKCHPOBATH pe-
3yJbTAThl MOJYYEHHOW 3aBUCHUMOCTH U3WYECKUX BEJHUYUH B BU-
Jle Tabyul ¥ rpaduKOB, JleJ1aTh BBIBO/bI M0 pe3yJibTaTaM HCCIe/0-
BaHUS;

—TIPOBOAUTb KOCBEHHbIE U3MEPEHUs PU3NIECKUX BEJIMUHUH (Cpef-
Hsisl CKOPOCTb M YCKOpPEHHEe TeJsia MPHU PaBHOYCKOPEHHOM /JBU-
»KEHUH, YCKOpPEeHHe CBOGOJHOTrO NaJleHHUs, ) KECTKOCTb MPY>KUHBI,
K03pOUIMEHT TpeHUs CKOJIbXKEeHHs, MeXaHhdeckas pabora u
MOIIHOCTb, YaCTOTa U MEepUOoJ; KoJebaHUU MaTeMaTU4YeCKOToH
MPY>KUHHOT0 MAasiTHHUKOB, ONTHUYECKas CHJIa COOUpAIOLIed JINH-
3bl, PA/IUOAKTUBHBIN POH): MJIAHUPOBATh U3MEPEHUS; COOUPATH
3KCIEPUMEHTAJIbBHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHUS, Clie-
Ays NpeJJI0’)KEHHOU UHCTPYKLUH; BbIYUCISATh 3HAYEeHUE BEJINUU-
Hbl W aHaJM3UPOBATh IOJIyYeHHble pe3yJAbTaTbl C y4YETOM
3a/laHHOU NOTPENIHOCTH U3MEepPEeHHUH;

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

—Ppa3JyiM4aTh OCHOBHbIE MPU3HAKU U3YYEHHBIX PU3UUECKUX MOJe-
Jiel: MaTepuaJbHas TOYKa, aGCOJIIOTHO TBEP/I0€ TeJIO, TOUEeYHbIHI
HCTOYHUK CBETA, JIy4d, TOHKAasl JIMH3a, IJIaHeTapHasl MO/JieJib aTo-
Ma, HyKJIOHHasl MO/ieJIb aTOMHOTO s1Ipa;

—XapaKTepU30BaTh MPUHIUIIBI JeHCTBUS U3yUYeHHbIX TPUOGOPOB U
TeXHUYECKHUX YCTPOUCTB C OMOPOH HA UX OMUCAHUA (B TOM YUC-
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Jie: CHUIOMETP, AATUHUKHU MOJIOXKEHU S, PACCTOAHUSA U YCKOPEHUH,
pakeTa, 3X0JIOT, OYKH, Mepuckomn, ¢oToanmnapart, ONTUYECKUe
CBETOBO/IbI, CIEKTPOCKOI, JA03UMETp, Kamepa BusbcoHa), uc-
M0JIb3ys 3HAHUSA 0 CBOMCTBAX PU3UUECKUX IBJEHUN U HEOOXOIU-
Mble pU3NYECKHEe 3aKOHOMEPHOCTY;

—MUCMO0JIb30BaTh CXEMbI U CXeMaTHUYHbIe PUCYHKU U3YUYEHHBIX TeX-
HUYECKUX YCTPOUCTB, U3MEPUTEJbHbBIX IPUOOPOB U TEXHOJIOTHU-
YeCKUX MPOIECCOB MPU pellleHUU y4YeOHO-NMPaKTUYeCKUX 33/1aY;
ONTUYECKUE CXEMbI JIJIsl MOCTPOEHUS U300paKeHUH B IMJIOCKOM
3epKaJie U cobuparoliel JuH3e;

—IOpPUBOJUTH NPUMEPhI/HAX0AUTh UHPOPMAIUIO O MpUMepaxX Mpak-
TUYECKOTO MCIOJb30BaHUS (PU3UUYECKUX 3HAHUU B MOBCEJHEBHOU
KU3HU [IJ1s1 o6ecniedeHHs1 6€30MacCHOCTH MPU oOpallleHuHu ¢ nNpubo-
paMHM U TeXHUYECKHUMH YCTPOUCTBAMH, COXpaHEHUs 3/I0POBbS U
COOJIIOZIEHUsSI HOPM 3KOJIOTUYECKOTO MOBEJIEHUS B OKpYy»Kalolleu
cpene;

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

—HCIOJb30BaTh MPU BBHINOJHEHUH YUeOHBIX 3aJJaHUN HAY4YHO-TI0-
MyJASPHYIO JUTePATYypy GU3HUUECKOTO COJlep>KaHUs, CIIPAaBOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb NPUEMAMHU
KOHCIIEKTUPOBAaHUSI TeKCTa, Mpeobpa3oBaHusA UHOOPMAIUU U3
OJIHOM 3HAaKOBOM CUCTEMBI B JIPYTYIO;

—co03/1aBaTb COOGCTBEHHbIE NMHCbMEHHbIE W YCTHbIE COOOIIEHHUs Ha
OCHOBe HH}OpPMAIUM W3 HECKOJbKUX HCTOYHHUKOB (PHU3UIECKOTrO
coJiep’KaHus, MyOJHUYHO NPEACTABJATh pPe3yJbTaTbl MPOEKTHOH
WA UCCIEe/I0BATENbCKON JesITeJIbHOCTH; MPU 3TOM IPAaMOTHO HC-
M0JIb30BaTh M3y4YEeHHbIA NOHATUHHBIA amnmapaTr U3y4yaeMoro pas-
Jena GU3WKA U CONPOBOXAATH BBICTYIJIEHHE IMpe3eHTalued c
y4ETOM 0COGEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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TEMATUYECKOE
7 knacc (68 u)

NNAHAPOBAHME

TeMaTHYeCKHI
6JIOK, TeMa

OcHOBHOe cojep:KaHue

OCHOBHBIE BH/BI JeATEe/IbHOCTU YYaUXCs
(Ha ypoBHe y4eGHbIX JelcTBuUii)!

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

dusuka —
HayKa o nmpupoje
(24)

dusnka — HayKa o Ipupoje.
ABnenus npupobl. Pusnye-
CKHe ABJIEHHUA: MeXaHHu4e-
CKUe, TEeIlJIOBbIE, 3JIeKTpUYe-
CKHe, MarHUTHbIe, CBETOBbIE,
3BYKOBBIE

BrisiB/IeHUE pa3/IUIUN MeXAy GU3UYECKMMHU U XUMHUYECKUMU
npespaieHusaMu (MC — xumus).

Pacrio3HaBaHUe U Kj1accudukaiusa GU3NIECKUX sIBJIEeHUH:
MeXaHUY€eCKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MarHUTHbIX

1 CBETOBBIX.

Ha6stoneHue u onvcanve GU3NYeCKUX IBJIEHUH

dusuyeckue
BeJIMYUHBI (2 4)

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

OnpejesieHue 1jeHbl JeJleHUs LIKaJlbl U3MepUTeJbHOr0 npubdopa.
M3Mmepenue JIMHENMHBIX pasMepoB TeJl U NIPOMEXYTKOB BpeMEHH
C y4€TOM NOTPELIHOCTEHN.

W3mepeHre 06bEMa KUAKOCTH U TBEPJAOTO TeJia.

W3mepenue TemnepaTypbl IPU NOMOLIY KUJKOCTHOTO TepMO-
MeTpa U JaT4yuKa TeMIlepaTypBhl.

BreinosiHeHHe TBOPYECKUX 3alaHUH 10 MOUCKY Croco60B U3Mepe-
HUS HEKOTOPBIX GU3NYECKUX XapaKTEPUCTHK, HallpuMep
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, MIPOBOJIOKA), YAATEHHBIX

1 [Ipu paspaboTke pabGouyeil mporpaMMbl B TeMaTHUYE€CKOM IJIAHKUPOBAHHUM JOJHKHBI OBITh YYTEHbl BO3MOXXHOCTH HCIOJIb-
30BaHUS 3JIEKTPOHHBIX (LMPPOBBIX) 06pa30BaTENbHBIX PECYPCOB, SBJSIOLMXCA y4eOHO-MeTOJMYECKHUMH MaTepHasia-
MU (MyJbTUMeJUHHbIE IPOrPaMMBbl, 3JIEKTPOHHbIE YYeOHUKHU U 3aJlaYHUKH, 3JEKTPOHHBIE GUMOGJINOTEKH, BUPTYaJbHble
JIabopaTOpHUM, UTPOBble NMPOrpaMMbl, KOJUJIEKLIMH LUQPPOBBIX 06pa3oBaTEJbHBIX PECYPCOB), PETUIYIOIHUX AUIAKTH-
yeckue Bo3MoxxHOCTH UKT, cozep:kaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATeJbCTBY 06 06pa30oBaHUH.
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06'bEKTOB, 60JIbIIUX PACCTOSIHUM, MaJIbIX IPOMEKYTKOB
BpeMeHHU. O6CYyKAeHHe NTpeAIaraeMbix ClIocoO60B

EcTecTBeHHO-
Hay4HbII METOJ,
Nno3HaHuA (2 4)

Kak ¢usuka u gpyrue
eCTeCTBeHHbIe HayKH U3y4a-
10T npupoay. EctecTBeH-
HO-Hay4YHbIA MeTO/] MO3Ha-
HUSI: HaOJIIOJeHUE, IOCTAHOB-
Ka Hay4HOro BOIpoca,
BbIIBH>KE€HHE I'MII0Te3,
3KCIIEPUMEHT 10 NpOBEpKe
TUIIOTE3, 00'bICHEHUE HABJTIO-
naeMmoro siBjieHus. OnvcaHue
pU3nUecKUx ABJEHUN C TIOMO-
1IbI0 MoeJsied

Bb1JBIDKEHHE THIIOTE3, 00'bSICHAIOUIUX IPOCTHIE sIBJIEHHS,
HallpuMep:

— M0YEMY OCTAHABJIMBAETCS JBWXKYLIEECs 110 FOPU30HTATbHOU
MOBEPXHOCTH TEJIO;

— MOYEMY B KapKyIo IOTOAY B CBETJIOHN o/iexK/le MPOoXJIaiHEH,
4YyeM B TEMHOU.

[IpesyiokeHHe CIOCOG0B MPOBEPKHU T'UIIOTES.

[IpoBesieHHe McCelOBaHUSA [0 NMPOBepKe KaKON-JIM60 THUIoTe-
3bl, HAIpUMep: AaJIbHOCTb noJiéta IapuvKa, NymeHHOIro ropu-
30HTaJILHO, TeM GOJIbIIe, YeM GOJIbIlIe BbICOTA MyCKa.
[TocTpoeHne npoctedmux mozesied GU3NIECKUX SBIEHUUN

(B BUZle PUCYHKOB WJIM CXeM), HallpuMep NaJieHHe NpeaMeTa;
NpsAMOJIMHEHHOEe paclpocTpaHeHHe CBeTa

Pasgen 2. [lepBoHava/IbHbIE CBeIeHHA O CTPOEHUH BelecTBa (5 4)

CtpoeHue
BemlecTBa (1 4)

ATOMBI M MOJIEKYJIBI, UX Pa3-
Mepbl. ONbITHI, JOKa3bIBalo-
Liye AUCKpeTHOoe CTpOeHue
BellecTBa

Hab6uitofieHre ¥ MHTepIipeTalds ONBITOB, CBU/ETENbCTBYOIHUX
06 aTOMHO-MOJIEKY/IAPHOM CTPOEHUH BellecTBa: ONbIThI C pac-
TBOpPEHHEM pa3/IMYHbBIX BellleCTB B BOJIe.

OneHKa pa3MepoB aTOMOB U MOJIEKYJI C HCIIOJIb30BaHHEM HOTO-
rpaduii, HOJy4YeHHBIX HA aTOMHOM CHJIOBOM MHKpockomne (ACM).
OnpejesieHre pa3MepoB MaJbIX TeJl

JABH>KeHNe

M B3auMMOae-
CTBME YaCTHL,
BeliecTsa (2 4)

JIBI>KeHMe YacCTHL] BelleCTBa.
CBsI3b CKOPOCTH ABW)KEHUs
YacTHL, C TEMIIEPATypPOi.
BpoyHOBCKOe IBMIKEHHE.
Juddy3us. BsaumogelictBue
YacTHL, BeLeCTBa: MPUTSKe-
HUE U OTTAJIKUBaHUE

Ha6nronenue u o6bsicHeHHEe 6POYHOBCKOTO JABH)KEHHS U sIBJIe-
Hus qudodysun.

[IpoBeseHMe U 06bsICHEHHE ONBITOB 110 HAGJIIOAEHHUIO TEILJIOBOTO
pacipeHusi ra3os.

[IpoBeseHHe U O6BSICHEHHE OIBITOB MO 0GHAPYKEHHUIO CHJI
MOJIEKYJISIPDHOTO MPUTSXKEHUS U OTTAJIKUBaHHUS
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

ArperaTHble
COCTOSIHUA
BelecTBa (2 4)

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

OnuvcaHue (C KUCHOJB30BaHUEM IPOCThHIX MoJeseil) OCHOBHBIX
pas3JIMYUi B CTPOEHUH Ta30B, XKUJKOCTEH U TBEPABIX TeJI.
O6'bsiCHEHHE MAJION CXKUMAeMOCTH KUJIKOCTEU U TBEPbIX TeJI,
60JIBIION CKUMaeMOCTH ra3oB.

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

[IpoBeeHUe ONBITOB, JOKA3bIBAOIUX, YTO B TBEPLOM COCTOSI-
HUH BOJbI YaCTHUIbl HAXOAATCA B CpeJjHeM JaJjiblile APYyT OT Apyra
(MI0THOCTH MeHbIIIE), YeM B XKHUKOM.

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

Pasgen 3. /IBmKeHue U B3auMoaeiicrBue Te (21 4)

MexaHu4Yeckoe
ABIKeHMe (3 4)

MexaHu4ecKoe JBUXKEHHE.
PaBHOMepHOe U HEpaBHOMep-
Hoe JBrkeHHe. CKOpOCTb.
CpenHsisi CKOPOCTB IIpH He-
PaBHOMEPHOM /JIBMXKEHH .
PacyéTt nyTu u BpeMeHHU
JBHIKEHUS

I/ICCJIBLLOBaHI/Ie PaBHOMEPHOr'o ABUXXEHHUA U OIlpeaesIeHHhe ero
INPHU3HAKOB.

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

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

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

HUHepuus,
Macca, IJIoT-
HOCTb (4 4)

flBsieHn e MHEpPLUU. 3aKOH
nHepuuU. BsanmogercTeue
TeJsI KaK IPUYNHA U3MEHEeHUs
CKOPOCTH JIBH>KEHUS TeJl.

O6bsicCHEHHE U TPOTHO3UPOBaHUeE sIBJIEHUH, 06y CI0B/I€HHBIX
WHepLHeH, HAaNpUMeED: YTO IPOUCXOAUT IPU TOPMOKEHUH UITH
pe3KOM MaHeBpe aBTOMOOWJISA, 10YEMY HEBO3MOKHO MTHOBEHHO
NpEKPATUTD JBH>KEHH E Ha BEJIOCHUIIE/le UJIM CaMOKaTe U T. .
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Macca kak Mepa UHEPTHOCTHU
Tesa. [IJ1IoTHOCTH BeljecTBa.
CB$3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B €/JUHHUIIE
06 bEMa BellecTBa

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

PellleHHe 3a/ia4 Ha ompejie/ieHHe MaccChl TeJsa, ero 06 béMa U
IJIOTHOCTH.

[lpoBeAeHMEe U aHAIU3 OMBITOB, /IEMOHCTPHUPYIOIIUX 3aBUCH-
MOCTh U3MEHEHHSI CKOPOCTH TeJia OT ero MaccChl MPU B3aUMO/en-
CTBUM TeJl. U3MepeHHe MacChl TeJia pa3JIMYHbIMH CITIOCOGaAMH.
OnpenesieHre MJIOTHOCTH TeJa B pe3yJibTaTe U3MEPEHHUs ero Mac-
Chl M 06'bEMA

Cuia. Buabl cui
(14 4)

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

CKOJIb>KEHHUA U TPEeHHe ITOKOA.

TpeHHe B IpUPO/Jie U TEXHUKE

W3yvyeHue B3auUMOJeHCTBUS KaK NMPUYMHBI U3MEHEHUsI CKOPOCTHU
TeJsia WU ero fedopmMaliuu.

OnucaHue pealbHbIX CUTyallUl B3aMMOJeHCTBUA TeJl C IOMOLIbIO
Mo/iesiel, B KOTOPbIX BBOAUTCS NOHATHE U U300paXkeHHe CUJIBL
Wsydenue cusbl ynpyroctu. McciesoBaHre 3aBUCHMOCTH CHJIbI
YIPYroCTH OT YJIMHEHHUA PE3WHOBOIO IIHYypa WX NpPYKUHbI

(c moctpoennem rpaduxka).

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

AHanus cuTyalnui, CBA3aHHBIX C IBJIEHUEM TATOTEHHUS.
O6bsAcHEHHE OPOUTATBHOTO IBHKEHHU IIJIAHET C UCIO0JIb30BaHU-
eM sIBJIEHUS TATOTeHUA U 3aKoHa uHepuuu (MC — acTpoHOMUA).
W3mMepeHure Beca Tesia C HOMOIbIO JUHAMOMeTpa. O6G0CHOBaHHE
3TOro croco6a U3MepeHus.

AHanys 1 MozieIMpOBaHUE SIBJIEHUSI HEBECOMOCTH.
JKcrepuMeHTa/IbHOE MOJIy9eHHe IIPaBUJIa CJI0KEHHUS CHUJI,
HamnpaBJ/IeHHbIX BJ0JIb OAHOH nmpsiMoi. OnpesesieHre BeJTUYUHbI
paBHOLENUCTBYIOLLEH CUJI.

M3yyeHue CUIbI TPEHUS CKOJIbKEHHUS U CHUJIBI TPEHUS MTOKOS.




or

ewwedlodu senoged seHdawmd|

IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX qeiCcTBHIi)

HccnepoBaHne 3aBUCHMOCTH CUJIbl TPEHMA OT Beca TeJjia

Y CBOMCTB TPyUIMUXCSA NOBEPXHOCTEM.

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

Pemenue 3aza4 ¢ McnoJsibsoBanueM GOpMyJ1 A1l pacdéTa CUJIbI
TSKECTH, CUJIbI YIIPYTOCTH, CUJIbI TPEHHUS

Paspen 4. laBneHue TBEPABIX TeJl, )KMAKOCTeld U ra3oB (21 4)

JdaBsieHue. Ile-
peaada sasJie-
HMA TBEPABIMUA
TeJIaMH, )KHAKO-
CTAMM U ra3amMu

(34)

JaBnenue. Cnoco6bl yMeHb-
LIEeHUs U YBeJUYeHUs
naBJsieHus. /laBjeHue rasa.
3aBUCHUMOCTb JIaBJIeHUS ra3a
OT 06'béMa U TEMIIEPATYPHIL.
[lepenaya gaByieHUs] TBEPABI-
MU TeJIaMH, }KUJKOCTSMHU U
razamu. 3akoH [lackass.
[lHeBMaTHYeCKHEe MalllUHbI

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

B KOTOPBIX NIPOSABJISAETCS CUJIA laBJIeHUA.

0O6ocHOBaHHe CIOCOGOB YMeHbILEHUSA W YBeJUYeHUs JaBIeHUA.
W3yyeHue 3aBHCHMOCTH iaBJIeHUA ra3a OT 00béMa U TeMIepaTyphl.
H3yyeHue ocoGeHHOCTeH Nepesjayy AaBJeHUs TBEPABIMH TeJaMH,
KUJKOCTAMU Y razamMu. O60CHOBaHHe pe3yJIbTaTOB OIBITOB
0COGEHHOCTSAMM CTPOEHHS BellleCTBa B TBEPJOM, XKUAKOM

M ra3006pa3HOM COCTOSTHUSAX.

JKcrepUMeHTa/IbHOE JI0Ka3aTeJ bCTBO 3akoHa [lackans.
PemeHue 3a1a4 Ha pacyéT laB/IeHUS TBEPLOTO Tesaa

JlaBi1eHue
JKUAKOCTH (5 1)

3aBUCUMOCTD JJaBJI€HUs
KUJKOCTHU OT IJ1IYOGUHBI
norpy»keHus. 'mapocra-
TUYECKUH MapasoKc.

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

Ha6mo,quI/Ie U 06'bsICHEHHE TUAPOCTATUYECKOI'o Mmapaaokca
Ha oCHOBe 3akoHa [lackans.
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Coob1iarluecs CoOCyAbl.
T'uapaBanvecKre MeXaHU3MbI

H3ydeHune COOBLIAIOIIUXCS COCYAO0B.

PeuieHue 3a/1a4 Ha pacyéT JaBJIeHUSA XKUJKOCTHU.

OObsicHEHHE NMPUHLMIA AeHCTBUS THAPABJINYECKOTrO Ipecca.
AHanus 1 06'bsICHEHUE IPAKTUYECKUX CUTYaLUH, IeMOHCTPUPY-
IOLIUX NPOsIBJIEHUE JJaBJIEHUS )KUJKOCTH U 3aKoHa [lackasns,
HanpuMep MPOLECCOB B OPraHU3Me MpH IJIy6OKOBOJAHOM HbIpsi-
Huu (MC — 6uoJiorus)

AtMocdepHoe
AasJieHue (6 4)

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

Ha/J, ypoBHEM Mops. [IpuGopsl
JUI1 U3MepeHUsi aTMocdepHo-
ro JjaBjeHUs

JKcIlepMMeHTa/IbHOe 0GHapyKeHHue aTMOCPepHOro AaBjleHusl.
AHaJ/iu3 U 06'bsICHEHHE ONbITOB U NMpPpaKTHUYEeCKHUX CI/ITyaLH/II‘/’I,
CBSI3aHHBIX C lecTBHEeM aTMOCepHOTo JAaBJjeHUsI.
O6'bsiCHEHUE CYLIeCTBOBAaHUs aTMocdepbl Ha 3eMyie U HEKOTO-
pBIX IJIaHEeTaxX UJIU €€ OTCYTCTBHSA Ha APYTUX IJIaHeTax U JlyHe
(MC — reorpadus, acTpoHOMHUS).

O06bsicCHEHU e U3MEeHEeHHs IIJIOTHOCTU aTMocdephl C BBICOTOU

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

H3y4eHue ycTpoiicTBa 6apoMeTpa-aHepoua

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

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

JKcrepuMeHTa/lbHOEe OOHApYy)KeHHe JIeHCTBUSA XKUJAKOCTHU U rasa
Ha NOTPYXEHHOE B HUX TeJIO.

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

[IpoBeneHue U 0GCYK€HHE OTIBITOB, JJEMOHCTPUPYIOIUX
3aBHCHMOCTb BBITAJIKUBAIOIEH CHUJIBL, 1eHCTBYIOIIeH Ha TeI0
B XKUJKOCTH, OT 06'bEMa MOTPYKEHHOU B XKUAKOCTb YaCTH TeJia
U OT MJIOTHOCTH XUJKOCTH.

HccnemoBaHre 3aBUCUMOCTH Beca TeJia B BoJle OT 06 béMa
MOTPYKEHHOM B XKUJKOCTb YaCTH TeJla.

PemreHue 3a71a4 Ha IpUMeHeHHe 3aKOHa ApXUMe/1a U YCJI0BUS
TJIaBaHUS TeJl.
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OxoHuaHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

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

Pa3aen 5.Pa6oT

a M MOLZHOCTB. JHepruA (12 4)

Pa6oTa u Mo1-
HOCTB (3 4)

MexaHu4Yeckas paboTa.
MoIIIHOCTh

JKcnepuMeHTa/IbHOE OlpeJie/ieHhue MeXaHU4eCKOW paboThl CHJIBI
TAXEeCTHU IPU NIaJ€HHUHU TeJia U CUJIbl TPEHUA ITPHU paBHOMEPHOM
repeMeleHH Y TeJla 10 TOPU30HTaJIbHON NOBEPXHOCTH.

PacuéT MoIlIHOCTH, pa3BUBaeMOM MPU NMObEME I10 JIECTHUIIE.
Pewrenuve 3a71a4 Ha pacyéT MeXaHUYeCKOH paGoThbl U MOILHOCTHU

IIpocTtelie
MexaHu3Mmsl (5 4)

[IpocTble MeXaHU3MBI: pblyar,
6J10K, HaKJIOHHas IMJIOCKOCTb.
[IpaBuJio paBHOBeCHA
ppidara. [IppmeHenue
IpaBHJia paBHOBECHS pblyara
K 6JI0KY. «30J10TO€ IPaBUJIO»
MexaHuku. KII/l npocTbix
MeXaHHu3MOB. [IpocTbie
MeXaHHU3Mbl B GbITY U TEXHU-
Ke. Ppryaru B Tesie yesioBeKa

OnpejiesieHre BBIMIPBILIA B CHJIe NPOCTBIX MEXaHU3MOB Ha
IpuMepe pblyara, HoJBH>KHOTO U HEINOJBHXKHOI'0 6JIOKOB,
HaKJIOHHOM IIJIOCKOCTH.

HccnesoBaHue yc/10BHA paBHOBeCUs pblyara.

O6Hapy»eHHe CBOUCTB NPOCTHIX MEXaHU3MOB B Pa3/IMYHBIX
WHCTPYMEHTAaX U NMPHUCIOCO6IeHUSAX, UCIIOTIb3YEMBIX B ObITY

Y TEXHHKe, a TAKXKe B )KUBBIX opraHusmax (MC — 6uosiorus).
JKCrepuMeHTa/IbHOE J1I0Ka3aTeJbCTBO PaBEHCTBA PaboT NpHu
MPUMEHEHHU IPOCThIX MEXaHHU3MOB.

Onpepenenuve KII/l HakJIOHHOM NJIOCKOCTH.

Pemenve 3a/1a4 Ha NpUMeHEeHHe NPaBUJIa PaBHOBECHs pblyara U
Ha pacuéT KI1/|

MexaHu4yecKas
3Heprus (4 4)

KruHeTu4eckast ¥ NOTEHIU-
anbHas 3Heprus. [IpeBpaine-
HHE OJIHOTO BH/Jia MeXaHHYe-

3KCH€pHM€HTaJ’IbHO€ onpejesieHMe U3MEHEHUsA KUHEeTUYeCKou
u HOTEHL[PIaJ'IbHOfI 3HEepruu TeJjia rpyu ero CKaTbIBaHHUU 11O
HAKJIOHHOM IMJIOCKOCTH.
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CKOMW 3HEpPruu B APYTOMH.
3aKOH COXpaHEeHHA U U3MeHe-
HHUS 3HEPIrUU B MeXaHUKe

dopMynupoBaHUEe Ha OCHOBE UCC/IEJ0BaHHs 3aKOHA COXpPaHEHUS
MeXaHUY€eCKOU SHEPIrUHu.

O6cy»x/ieHre rpaHull IPUMEHUMOCTH 3aKOHA COXpaHEeHUs
3HEPTHH.

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

PesepBHOe Bpem1 (3 4)

8 knacc (68 )

U CBoiicTBa
BemecrBa (7 4)

MOJIEKYJIIPHO-KHHETUYeCKOU
TEOPUH CTPOEHHUS BelLeCTBa.
Macca v pasaMepbl aTOMOB

U MoJieKyJ1. ONbIThI, O~
TBep’)KJAl0Ie OCHOBHbIE
M10JIO>KEHHS MOJIEKYJIAD-
HO-KMHETHUYECKOH TEOPHH.
Mopeny TBEpAOTO, ’KHUIKOTO
1 ra3006pasHOro COCTOSIHUMI
BellecTBa. Kpucraminyeckue
U aMopdHbIe TBEpAbIe TeJa.

TemaTHyeckui OCHOBHBIE BU/BbI JeATeJbHOCTH y4aluXcs
OCHOBHOE€ COAepXKaHHue . .
6JI0K, TEMBI (Ha ypoBHe y4eGHBIX JelCTBHUI)
Paspen 6. TenyioBble siBjieHus (28 4)
CtpoeHue OCHOBHBIE [10JIOYKEHUS Ha6snrofeHne W MHTepIpeTanys ONbITOB, CBUJETENIbCTBYIOINX

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

PemeHue 3aia4 10 OLleHUBAHHUIO KOJIMYECTBA aTOMOB WJIM MoJle-
KyJI B eJUHUIlEe 06bEMa BelllecTBa.

AHanu3 TekcTa JApeBHUX aTOMHUCTOB (HampuMep, dparMeHTa
noambl Jlykpenus «O npupose Belei») c u310KeHueM 060CHO-
BaHUH aTOMHOMU runoTtesbl (CMbICIOBOe YyTeHUe). OLieHKa
y6eIUTEeTBbHOCTH 3TUX 060CHOBAHUM.

OGbsicHEHHEe OPOYHOBCKOTO JABIXKEHHUS, sABJeHUs1 Audody3nun

Y pas/IM4Yuil MeXAy HUMH Ha OCHOBE IMOJIOXKEHUH MOJIEKYJIsSIp-
HO-KMHETHYECKOU TEOPHUH CTPOEHHMs BellecTBa.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

O6bsICHEHHE CBOMCTB ra3os,
XKUJKOCTEN U TBEPABIX TeJl
Ha OCHOBeE I0JIOKEHUH
MOJIEKYJIIPHO-KHUHETUYECKOU
Teopuu. CMayMBaHUeE U Ka-
HI/IJIJIHprIe ABJIEHUA.
TensioBoe pacliupeHue

U CKaTue

O6BbsiICHEHHE OCHOBHBIX Pa3JIMYUNA B CTPOEHHUH I'a30B, XKU/KO-
cTed U TBEPABIX TeJ C UCIOJIb30BAaHUEM IOJIOXKEHHUU MOJIEKYJISAP-
HO-KMHETHUYEeCKOH TEOPpHUH CTPOEHHUs BellleCTBa.

[IpoBe/ieHUE OMBITOB MO BhIPAIMBAaHUIO KPUCTAJIJIOB IIOBapeH-
HOU COJIM WJIU caxapa.

[IpoBesieHHe U O0G'bsICHEHHUE OIBITOB, J€MOHCTPHUPYIOLIUX
KalmWJIJIApHbIE ABJIEHUA U ABJIEHHE CMa4YUBaHUA.

O6’bHCH8HI/Ie POJIK KalTUJIJIAPHBIX HBJleHI/Iﬁ AJIA l'[OCTyl'I.I]eHI/IH
BO/bI B opraHusM pacteHut (MC — 6uosiorus).

Hab6s1oieHue, npoBeieHUEe U 00'bsICHEHHE ONBITOB 110 HabJIo-
JIEHUIO TEIJIOBOTO paCIIUPEHUsI Ta30B, XXUJKOCTEH U TBEPbIX
TeJl.

O6bsicHEHH e COXpaHEHUs 06béMa TBEPABIX TeJI, TEKyIeCTH
JKHUAKOCTH (B TOM YHCJIe, Pa3HUIbI B TEKYYECTH IJIs1 Pa3HbIX
JKHUAKOCTeH), JaBJIeHUs rasa.

[IpoBesieHNE OMBITOB, JEMOHCTPUPYIOLUIMX 3aBUCUMOCTh JlaBJie-
HHSI BO3/IyXa OT €ro 06'b€éMa U HarpeBaHUs UJIH OXJIAXKIEHUs],
M UX 00'bSICHEHHEe Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO y4YeHHSI.
AHanu3 NpaKTUYECKUX CUTYaLlMH, CBI3aHHBIX CO CBOMCTBAaMH
rasos, XKUJKOCTeU U TBEPBIX TeJl

TensioBbie
npoueccsl (21 4)

Temnepatypa. CBAA3b TeMIle-
paTyphbl CO CKOPOCTBIO
TENJIOBOTO ABUXKEHMUSI
YacCTHUL.

BHyTpeHHss 3Heprus.
Crioco6bl UIBMEHEHUA

O6ocHOBaHHE NMPaBUJ U3MEPEHUS TeMIlepaTyphl.

CpaBHeHME Pa3/IMYHbIX CIIOCOGOB U3MEPEHUA U LIKaJ TeMIle-
paTyphl.

Ha6uroneHue 1 06'bsiCHEHYE ONBITOB, JEMOHCTPUPYIOIIUX
M3MeHeHHe BHyTPEHHEH 3HepruHy TeJjia B pe3yJIbTaTe TelJolnepe-
a4y U paGoThl BHELIHUX CHJI.
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BHYTpPeHHeH 3Hepruu:
TeIJionepegayda U COBep-
1ieHHe paboThl. Bugbl
TemJionepeaayu: TEMJIONPOBO-
JAHOCTb, KOHBEKIIUSI, U3Jy4e-
HUe.

KosinyecTBO TEMJIOTHI.
YaenbHasi TeIJ1I0éMKOCThb
BelecTBa. Termyioo6MeH

U TEIJIOBOE paBHOBECHE.
YpaBHeHUE TENJI0BOrO
GaJsiaHca.

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

U KOHAeHcauud. Ucnapenue.
Kunenue. YaenpHas TemjaoTa
rnapoo6pa3oBaHUs. 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUs
OT aTMOCHEPHOTO JIaBJIEHUS.
Biia>kHOCTB BO3/yXa.
JHeprus TOIJIUBA. Yae/bHas
TeIJIOTa CrOPaHUs.
[IpuHIHUIBI PAGOTHI TEIIO-
BbIX ABUrateaeu. KI1/]
TEIJIOBOTO JBUTATEJIS.
TemnsioBble ABUTATENH U 3aLIU-
Ta OKpYy»Kalollel cpebl.
3aKOH COXpaHEeHHs U Ipe-
BpallleHUsI SHEPTUU B MeXa-

HabGus1o/1eHre U 06'bsICHEHUE OMBITOB, 06CYXK/AeHUEe TPAKTHY e-
CKUX CUTYyalMH, IEMOHCTPUPYIOLIUX Pa3UYHble BUJbI TEMJIO-
nepejavyu: TEMJIONPOBOAHOCTb, KOHBEKIUIO, U3JIyUE€HHUE.
HccneoBaHue siBJIeHUs] TelJIoOO6MeHa NpU CMeUIMBaHUHU
XOJIOAHOU U ropsiueit BOJblL.

Ha6uto/ieHre yCTaHOBJIEHUS] TEIJIOBOI'O PAaBHOBECUS MEXKAY
ropsiueu U xoJ10/{THOH BOJOMU.

OmnpejseneHue (M3MepeHUe) KOJIMYECTBA TEIJIOTHI, MOJYYEeHHOT0
BOJIOW NPU TEMJI00GMEHE C HarpeThIM MeTaJJINYeCKUM I[UTUH-
OpOM.

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

AHanu3 cUTyauui NpakKTU4YeCKOro UCIO0Ib30BaHUs TEIJIOBBIX
CBOMCTB BeILeCTB U MaTepHa/IOB, HAallpUMep B LiesIsIX 3Heproc6e-
peXeHus: TeIJIOU30Js11sA, SHeprocbeperaroliye Kpblliy,
TEPMOAKKYMYJIITOPBI U T. [I.

Ha6ustoneHue siBJIeHUH UcIapeHUs ¥ KOHJEHCAIU .
HccnepnoBaHue nponecca ucnapeHus pasnyHbIX XKUJKOCTEM.
OGbsicHEHME SIBJIEHUH MCIApeHUsI U KOHJEHCAllUh Ha OCHOBe
ATOMHO-MOJIEKYJISIPHOTO YiYeHHUsI.

Hab6sioieHre 1 06bsiICHEHMe NpoLiecca KUIeHUs], B TOM 4YHCJIe
3aBUCUMOCTH TEMIIEPATYPbI KUIIEHUS OT JAABJIEHUS.
OnpepeneHue (M3MepeHHe) OTHOCUTENbHOU BIAYKHOCTHU BO3AyXa.
Ha6utoneHue npolecca njaaBJaeHUsi KPUCTAIMYECKOTO Belle-
CTBa, HAIpUMep JbJA.

CpaBHeHHE NPOIEeCCOB IJIaBJIeHUsI KPUCTAJIINIYECKUX TeJl

Y pa3MsrdyeHus MpU HarpeBaHUU aMOpPHBIX TeJl.
OnpeneseHue (M3MepeHUe) YAeJbHOU TEIJIOTHI IJIaBJEHHUs JIbJa.
OGbsicHEHME SIBJIEHUH TJIaBJIEHUS] U KPUCTAJJIM3AIMU HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYeHUsI.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

HHUYeCKHX U TENJIOBbIX
nponeccax

PelieHue 3a/1a4, CBsI3aHHbBIX C BBIYUCIEHHUEM KOJIMYECTBA TEIJIO0-
Thl B IpOIleccax Temjonepeaadyu Mpy MJIaBJeHUU U KPUCTAIU-
3aliy, UCTIapeHU U U KOH/IeHCal[UuU.

AHa/iu3 cCUTyalMi NPpaKTUYECKOr0o MPUMEHEHUS ABJIEHUU
MJIaBJIEHUS U KPUCTAJIJIM3AlMH, HATIPpUMED, NMoJIyUeHHE CBEPX-
YHCTBIX MaTepPHaJIOB, CoJieBas rpeJsika U JIp.

AHasnu3 paboThl U 0O'bSICHEHUE MPUHIUIA JIEHCTBUA TEINJIOBOTO
JBUTATEJS.

BeruncieHre KOJMYECTBA TEIJIOThI, BbIAEJSI0IIEerocs Mpu cro-
paHuU pa3IM4YHbIX BUAOB TomuBa, U KII/l aBurarens.
06Ccy)aeHre 9KOJIOTHYeCKUX 0 CIeCTBUN UCIIO0Ib30BaHUS
JABUTaTesJ el BHYTPEHHETO CTOPAaHMUS, TEIJIOBBIX U THAPO3JIEK-
TpocTtaHui (MC — 3KoJIOT s, XUMHUS)

Paspesn 7. dleKTpU4ecKue U MarHuTHbIe siBjaeHus (37 4)

JeKTpu4YecKre
3apsAabl. 3aps-
»KeHHble TeJ1a

M UX B3aMMOeii-
crBue (7 4)

dsekTpusauud TeJs. /IBa poga
3JIEKTPUYECKHUX 3aPsALL0B.
BzauMogelicTBue 3apsKeH-
HbIX TeJl. 3akoH KysioHa.
JJIeKTpUYeCcKoe IoJIe.
[IpyHIUI Cynepro3uLnuHU
3JIEKTPUYECKHUX MOJIEN.
HocuTesnu ajieKTpuyecKux
3apsA0B. DJIeMeHTapHbIN
3JIEKTPUYECKUH 3apsf.

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

Ha6srosieHre 1 06'bsICHEHUE B3aUMOIEUCTBUSA OJJTHOUMEHHO

1 pa3HOUMEHHO 3apsKeHHBIX TeJl.

O6bsiIcCHEHHE MPUHIUIA e CTBUS 3JIEKTPOCKOTIA.
OGbsicHEHHE SIBJIEHUH 3JIeKTPU3aLUM NPU COMPUKOCHOBEHUH
TeJ1 U UHAYKIHEH C MCII0JIb30BaHUEM 3HAaHUU 0 HOCUTEIAX
3JIeKTPUYECKHUX 3apsi/I0B B BELLECTBE.

Pacrio3HaBaHue U O0G'bsICHEHUE SIBJIEHUH 3JIEKTPU3aLUHU B IO-
BCEJIHEBHOM KHU3HHU.
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Ctpoenue aToMa. [IpoBoHU-
KU U JU3JIEKTPUKHU. 3aKOH
COXpaHEHMUS 3JIEKTPUUECKOTO
3apsaja

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

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

HccnepoBanue AEﬁCTBPlH 3JIEKTPHUYECKOI'O I0Jid Ha MPOBOJHUKH
U AU3JIEKTPUKHU

IlocTOAHHBIN
3JIEKTPUYeCKUHA
TOK (20 1)

JJIeKTpHUYecKHUH ToK. Yciio-
BHA CylUleCTBOBaHUA 3JIEKTPU-
4eCKOro Toka. MCTO4YHUKHU
MOCTOSIHHOTO TOKa. /leficTBUA
3JIEKTPHUYECKOI'0 TOKa
(TemsioBOE, XMMHUYECKOE,
MarHuTHOe). DJIeKTpUYeCcKU
TOK B KHJKOCTAX U rasax.
JJsieKTpHU4Yeckad Henb. Cuia
TOKa. JJIeKTpHUiecKoe
HanpsikeHue. ConpoTuBJie-
HUe NPOBOJHUKA. YesbHOe
CONPOTHUBJIEHHE BelllecTBa.
3akoH OMa AJ1d ydyacTKa
uenu. [locnepoBaTenbHOE

Y MapaJijiejibHOe coeJJUHEeHHe
IIPOBOJHUKOB.

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

Hab6s1r01eHre pa3/IMuHbIX BUJOB JeHCTBUSA 3J1€KTPUIECKOT0
TOKa U 0GHapy>KeHHe 3THUX BUJ OB JeCTBHSA B IOBCEJHEBHOU
JKU3HU.

C6opka M UCNbITAHUE 3JIEKTPUIECKOHN LIeNH MOCTOSHHOTO
TOKa.

H3mepeHHe CUJIBI TOKa aMIIepMETPOM.

H3MepeHUe 3/71eKTPUIEeCKOTr0 HaNPs>KeHHS BOJIbTMETPOM.
[IpoBeneHUe U 0G'bSICHEHUE ONBITOB, J€MOHCTPHUPYIOLIUX
3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHBJIEHUsI NPOBOJHHUKA

OT ero JJINHBI, IJIOIaIY I0NIepevYHOor 0 CeYeHUsI U MaTepHraJia.
HccienoBaHre 3aBUCUMOCTH CHUJIbI TOKA, IPOTEKAIOILETO Yyepe3
pE3UCTOp, OT CONMPOTUBJIEHUS PE3UCTOPA U HANPSKEHUS

Ha pe3ucTope.

[IpoBepKa nmpaBuJia CJI0KeHUS HANPSIXKEeHUH MPU Mocae0Ba-
TeJIbHOM COeJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuJia AJS1 CUJIbI TOKA NP NMapaslIeJIbHOM COeu-
HEHUH Pe3UCTOPOB.

AHanu3 cuTyanui nociefoBaTeNbHOr0 U NMapajieJIbHOro
CoeJMHEHUSsI MPOBOHUKOB B IOMALIHUX 3JIEKTPUIECKUX

CeTSX.

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

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

OnpepenieHre paboThl 3JIeKTPUUYECKOTO TOKa, NPOTEKAILero
yepes pe3nucTop.

OnpepesieHre MOUIHOCTH 3JIEKTPUYECKOTO TOKa, BblJessieMOt
Ha pe3HcTope.

HcciepoBaHre 3aBUCHUMOCTH CUJIbl TOKA Yepes3 JIaMIIOYKY

OT HaNpsDKeHUsI Ha HeH.

Onpepenenue KII/l HarpeBaTess.

HccnenoBaHre npeo6pa3oBaHus 3HEPTUU NPU NoAbEMe rpy3a
aJIeKTpoJiBUraTesieM.

OG'bsiCHEHUEe YCTPOMCTBA U NPUHIMIA AeUCTBUA JOMAIIHUX
aJIeKTpOHarpeBaTe/IbHbIX IPUOOPOB.

O6bsACHEHHEe NPUYMH KOPOTKOTO 3aMbIKaHUSA M NPUHLUIA
JeHACTBUSA IIJIaBKUX IpeOXpaHUTeJIeN.

Pewenue 3azay ¢ ucnosib3oBaHreM 3akoHa /xxoynsa—Jlenua.
Ha6u1roieHre BOBHUKHOBEHHA 3JIEKTPHUYECKOI'0 TOKA B XKHU/I-
KOCTH

MarHuTHbIe
sABjeHus (6 4)

[TocTossHHBIE MAarHUThI.
B3zauMogencTBYE ITOCTOSH-
HbIX MarHMTOB. MarHUTHOE
noJie. MarHuTHoOe noJie 3eMJau
M ero sHayeHHe [ XKU3HU
Ha 3emJie. OnbIT IpcTea.
MarHuTHOe 1oJie 3JIeKTpUUe-
ckoro Toka. [I[pumeHeHMe
3JIEKTPOMAarHUTOB B TEXHUKE.

HccnenoBaHme MarHMUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX
MarHuTOB.

M3y4yeHHne MarHUTHOTIO I0JI1s1 TOCTOSIHHBIX MarHUTOB IPH UX
006'beIMHEHNH U pa3/ieJIeHHH.

[IpoBesieHHEe OIBITOB IO BU3YyaJM3alMU MOJISI MOCTOSIHHBIX
MarHuTOB.

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

U Ha TPaHCIOpPTe

[IpoBesieHHE ONBITOB, AEMOHCTPUPYIOLUIUX 3aBUCUMOCTb CHJIbI
B3aMMOJeNCTBUSA KaTyLIKU C TOKOM U MarHuTa OT CHJIbI U Ha-
NpaBJIeHUsI TOKa B KaTyLIKe.

AHanu3 cuTyaluui NpakTHU4YeCcKoro NpUMeHeHHs 3JIeEKTPOMarHu-
TOB (B GbITOBBIX TEXHHUYECKHUX YCTPOUCTBAX, IPOMBIILIJIEHHOCTH,
MeJULIMHE).

W3yvyeHue JelCTBHS MarHUTHOTO NOJISI HA NPOBOJHHUK C TOKOM.
H3ydeHue felCcTBUA 371€eKTPOABUTATES.

Hsmepenue KII/l asekTpoaBUTraTe/IbHOM YCTAaHOBKHU.
PacriosHaBaHue U aHaA/U3 pa3/IMYHbIX TPUMEHEHUN 3/1eKTpPo-
ABuraTesiel (TpaHCHopT, 6BITOBbIE YCTPOHCTBA U Jp.)

JJIEeKTPOMarHmT-
Hasd HHAYKIUA
(44)

OnbiTel Papajes. ABneHue
3JIEKTPOMAarHUTHON HHAYK-
uuu. [TpaBuiio Jlenna.
JuexkTporeHepaTtop. Crioco6bl
M0JIy4eHMUd 3J1eKTPUIeCKOH
3HEepruu. JJIeKTPOCTaH LU
Ha BO30GHOBJISIEMBIX UCTOY-
HHUKaX 9Hepruu

OnbITHI IO UCCIEJ0BAaHUIO SIBJAEHUS 3JIEKTPOMAarHUTHON MHAYK-
LMY UCCIeJOBaHUEe U3MEeHEeHU N 3HaYeHUsI U HalpaBJIeHUS
WHAYKIMOHHOTO TOKa

Pe3epBHOe Bpem1 (3 4)
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9 knacc (102 v)

M CNOCOGHBI €ero
onucanus: (10 4)

Cucrema orcyéra. OTHOCH-
TeJIbHOCTb Me€XaHH4YeCKOro
JIBHKEHUH.

PaBHOMepHOe npsiMOJIMHEN-
Hoe ABUXXeHHe. HepaBHOMep-
HOe MpsSIMOJINHEHHOE JIBIKe-
Hue. CpeiHAA U MTHOBEeHHas
CKOpOCTb TeJla IPU HepaBHO-
MEPHOM /IBH>KEHUH.
Yckopenue. PaBHOyCcKOpeH-
HOe NpsMOJIMHEHHOe JBHXe-
Hue. CBoOGOJHOE MaJieHHe.
Onertel M'anuied.
PaBHOMepHOe JBH)KeHHe

10 OKpY>KHOCTH. [lepuoz

M 4acToTa 06GpaleHus.
JluHelHada U yrjioBasi CKOpO-
ctu. lleHTpocTpeMuTebHOE
yCKOpeHUe

TemaTU4ecKui OCHOBHOE€ coAepKaHue OCHOBHBIE BH/bI JeSATe/JbHOCTH y4Yaluxcsa
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JelCTBHUI)
Paspen 8. Mexannuyeckue siBjeHus (40 4)
MexaHu4eckKoe MexaHuYecKoe JBUXKEHHeE. AHanus ¥ 06CyXJeHue pa3JIuyHbIX IPUMEPOB MeXaHU4YeCKOTro
JABIDKeHH e MaTepuasibHas TO4YKa. JBUXKEHUS.

O6cyxaeHre rpaHUl] IPUMEHUMOCTH MOJeNH «MaTepHaibHas
TOYKa».

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

AHaJiu3 >KU3HEHHBbIX chyaumZ, B KOTOPbIX IPOABJIAETCA
OTHOCUTE/JIbHOCTb MeXaHUYeCKOIr'o JIBMXKeHHs.

Hab6utoieHre MeXxaHU4YeCKOIo JBH>KEHHS TeJsla OTHOCUTEJNbHO
Pa3HBIX TeJ OTCYETA.

CpaBHeHMe NyTeW U TPAEKTOPHUU ABUKEHHUA OJHOIO U TOTO XKe
Tesla OTHOCHUTEJIbHO Pa3HbIX TeJl OTCYETa.

Anasiu3 Tekcra 'anniess 06 OTHOCUTENbHOCTH JBHKEHMUS;
BBINOJTHEHHE 33JaHUN N0 TEKCTY (CMBICIOBOE YTEHHUE).
OnpejesieHue cpefHeld CKOPOCTH CKOJIbXXeHHUA GpycKa WM JBU-
>KeHMS LIIapHUKa 10 HAKJIOHHOH IJIOCKOCTH.

AHanus u o6ecyxAeHHe ClI0C060B NMPUBIMKEHHOTIO OINpeJeseHus]
MIHOBEHHOW CKOPOCTH.

OnpejiesieHHe CKOPOCTH PAaBHOMEPHOTO JIBIDKEHHSA (IapHuKa

B ’KHUJIKOCTH, MOJI€JIU 3JIEKTPUYECKOT0 aBTOMOGOUJIA U T. I.).
OnpejesieHue MyTH, NPOHJEHHOTO 3a JaHHBIA NPOMEXYTOK
BpeMeHH, U CKOPOCTH TeJia 110 rpadrKy 3aBUCUMOCTH Ny TH
PaBHOMEPHOIO JIBM>KEHHSI OT BpEMEHH.

O6cyx/ieHrMe BO3MOXKHBIX MPHUHIMIIOB AeHCTBUS NPUHBOPOB,
M3MepSIOLIUX CKOPOCThb (CMHUIOMETPOB).
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BbIuMc/IeHYe YTH U CKOPOCTHU MPU PAaBHOYCKOPEHHOM MpPSIMO-
JIMHEWHOM JIBU>KEHUH TeJia.

OnpefiesieHre NPOUJEHHOTO MyTH M YCKOPEHUsI JBUXKEHHUS TeJa
no rpadyKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOIO MPsSMO-
JIMHEWHOTO JIBU>KEHUS TeJsla OT BpEMEHH.

OmnpejiesieHUe YCKOPEHUS TeJla IPU PAaBHOYCKOPEHHOM /JIBUKe-
HUH 110 HAKJIOHHOM MJIOCKOCTH.

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

10 OKPY>KHOCTH.

PelieHue 3a/1a4 Ha onipe/ie/ieHHe KHHEMATHYeCKUX XapaKTepHU-
CTUK MEXaHUYECKOTO JBUXKXEHUs pa3JIMUHbIX BUJOB.
Pacno3HaBaHue U NPUOIMKEHHOE ONMMCAHUE PA3JIUYHbBIX BU/IOB
MeXaHUYeCKOT0 JB>KEeHUs B MPUPO/ie U TEXHUKe (Ha mpuMepax
CBOGO/IHO MaaOUIUX TeJ, ABKEHUS KU BOTHbIX, He6eCHBIX
TeJl, TPAHCIOPTHBIX CPEeACTB U Jp.)

B3aumogeicTBue
Tea (20 4)

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

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

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

Ha6usroneHue u 06CyKieHHEe ONBITOB C IBMXKEHHUEM TeJia PU
YMEHbIIIEHUU BJIUSAHHUS IPYTUX TeJl, IPENsTCTBYOIIUX JBHXKe-
HHIO.

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

06cy»/1eHe BO3MOXKHOCTH BBINOJIHEHHUSI 3aKOHA MHEPIUHU

B pa3JIMYHbBIX CUCTEMAX OTCYETA.

Ha6urofeHue u 06Ccy»K/jeHrue MeXaHUYeCKHUX SIBJIEHUH, Tpo-
HCXOSAIIUX B CHCTeMe 0TcuéTa «Tesiexkka» Mpu €€ paBHO-
MEpHOM U YCKOPEHHOM JIBUKEHUHM OTHOCHUTEJbHO KaGUHETa
dusuku.

JleficTBUSI C BEKTOPAMHU CHJI: BbITTOJIHEHHE 3aJaHUH 110 CJ10Ke-
HUIO U BBIYUTAHUIO BEKTOPOB.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

Bokpyr CosHna. [lepBas
KOCMUYeCKasi CKOPOCTb.

HeBecoMocCTb U NeperpysKH.

PaBHOBecue MaTepuaIbHOU
TOYKHU. AGCOJIIOTHO TBEpi0€e
TeJio. PaBHOBecue TBEPOTO
TeJia C 3aKpeIJIEHHOH OCbhI0
BpaujeHus. MOMEHT CUJIBI.
LleHTp TAXKECTHU

Hab6sroieHre ¥/uiy npoBefieHre OINBITOB, IeMOHCTPHUPYIOILHUX
3aBHCHMOCTb YCKOPEHHUSsI TeJsla OT MPUJI0KEHHOU K HEMY CUJIBI

W Macchl TeJia.

AHanus ¥ o6'bsiCHeHUe SIBJIEHUH C MCN0JIb30BaHUEM BTOPOTO
3akoHa HproToHa.

PemeHnue 3az1a4 ¢ vcnoJsib30BaHUEM BTOPOro 3akoHa HeroToHa

U MpaBHJia CJIOKEeHUA CUJI.

OmnpejesieHHe }XECTKOCTHU NIPY>KUHBI.

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

OT CHUJIbl HOPMAJIbHOTO JAaBJjieHus. O6cyKaeHue pe3ybTaToB
Hccel0BaHUA.

OnpepeneHve K03pdUIEHTA TPEHUS CKOJIBXKEHHUS.

H3MepeHHe CUJIbI TPEHUS MOKOA.

Pemenue 3aza4 ¢ vcnosib3oBaHUEM GOPMYJIbI JJIs CUJIbl TPEHUS
CKOJIBKEHHH.

AHanu3 IBMKEHUs TeJl TOJIbKO N0/ e ICTBUEM CHJIbI TsKe-

CTH — CBOGOJHOTO MaJleHUsl.

O6bsACHEHHE HEe3aBHCHMOCTH YCKOPEHHUs CBOOOJHOIO MajieHus
OT Macchl TeJsa.

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

AHanus BMKeHUs1 HeGeCHBIX TeJl IO JeHCTBUEM CHJIbI TSATOTe-
HUs (C UCIOJIb30BAaHUEM [JIONOJTHUTEIbHBIX UCTOYHUKOB UHOp-
MaluH).
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Penienue 3aia4 C UCIOJIb30BAHHUEM 3aKOHA BCEMUPHOIO TATOTE-
HHUS U GOPMYJIbI AJIs1 pacyETa CUJbI TAKECTH.

AHa/IM3 OPUTHHAJILHOTO TEKCTa, ONMHCHIBAIOIETO MPOsIBJIEHHUS
3aKOHA BCEMHUPHOTO TATOTEHMs; BbINOJIHEHHE 3aJJaHUI M0 TeK-
CTy (CMBICJIOBOE UTEHHUE).

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

AHanu3 ycsioBUH BO3HUKHOBEHHSI HEBECOMOCTH U Iepe-
FPY3KH.

PelieHnue 3a/jay Ha onpeJie/ieHHe Beca TeJla B Pa3IM4YHbIX
YCJIOBUAX.

AHanu3 cui, AeCTBYIONIHMX Ha TeJ0, HOKOSIIIeecs Ha OINope.
OmnpepesieHue HEeHTpPa TSXKECTH PA3JIMYHbBIX TeJl

3akKkoHBbI coxpa-
HeHuA (10 49)

HWMmnynbc Tena. UsmeHneHue
umnyJibca. UMnysbc cujbl.
3aKOH COXpaHeHHU UMITYJIb-
ca. PeakTuBHOe JIBI>KEHUeE.
MexaHuveckasi paboTa u
MOIIJHOCTb. Pa6oTa cun
TSKECTH, YIIPYTOCTH, Tpe-
Hus. CBA3b D9HEPIUU U pa-
GOTHI.

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

KuHeTu4eckast sHeprus.
TeopemMa 0 KHHETHYECKOU
HEpPTHH.

Ha6stoneHue U 06CyK/ieHHe ONBITOB, JIEMOHCTPUPYIOLUX
nepejayy UMIyJibca IPY B3aUMO/JeHCTBUH TeJl, 3aKOH CoXpaHe-
HUS UMIIyJIbCa NP abCOTIOTHO YIIPYTOM U HEYIIPYyroM B3aUMO-
OeHlCTBUH TeJl.

AHanu3 cUTyal Uy B OKpYyKalolleH »)KU3HH C UCII0JIb30BaHUEM
3aKOHa COXpaHeHHUsA UMITyJIbca.

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

[IppuMeHeHHe 3aKOHA COXPaHEHHUs UMIYJ/IbCa AJIF pacyéTa
pe3y/IbTaTOB B3aUMOJEHCTBHUSA Tesl (Ha MpUMepax HeyIpy-

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

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

OnpegesieHue paboThl CHJIbI YIPYTOCTH NMPHU NOABEME Ipy3a

C UCIOJIb30BaHHEM HENOJBHMIKHOTO U NMOJBWKHOTO GJIOKOB.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

3aKOH COXpaHeHUs MeXaHMU-
4yeCcKoU sHepruu

HN3MepeHue MOLHOCTH.

M3MepeHre noTeHLMaJbHON 3HepTrUu ynpyro aepopMHUpoBaH-
HOU MpPY>KUHBI.

H3MepeHre KNHETHYECKONM 3HEPTryH TeJsia N0 JJIMHe TOPMO3HOTO
My TH.

JKcrepuMeHTa/llbHOe CpaBHEHUEe H3MeHeHMsl NMOTeHLHa/lbHOU
Y KMHETUYeCKOM 3Hepruil Tesa NpU JABWXKEHUH [0 HAKJIOHHOU
MJIOCKOCTH.

JKcnepHUMeHTa/IbHasl NIPOBepKa 3aKOHA COXpaHEeHUsI MeXaHHU4Ye-
CKOU 3HEepruu Npu cCBOGOJHOM MaJ[eHHUH.

[[pyMeHeHHe 3aKOHA COXpPaHEHUA MeXaHU4YeCKOU SHepruu
JAJ151 pacyéTa MOTEeHIMAJbHON U KUHETUYEeCKOH sHepTrui Tesa.
PemeHue 3a/1a4 c MCNI0J1Ib30BaHHEM 3aKOHA COXpaHEeHUS Mexa-
HHU4Y€eCKOU 3Heprun

Pa3zgen 9. MexaHuu

ecKue KoJie6aHusA M BOJIHBI (15 4)

MexaHU4YecKue
KoJsie6anus (7 4)

KosiebaTenbHOe JBHKEHHE.
OcHOBHBIE XapaKTEePUCTUKHU
KOJIeGaHHWU: eproJ, 4acToTa,
aMIIMTyga. Matematude-
CKHU U NPY>KUHHBINA MasgTHU-
ku. [IpeBpalieHne sHepruu
IIPH KoJ1e6aTeJIbHOM JIBUXKe-
HUM.

3aTyxarolue KoJieGaHHUs.
BrIHyK/leHHbIE KOJieGaHUs.
Pe3oHaHc

Ha6usrofeHue KosiebaHUN NoA AeWCTBHEM CHJI TSDKECTH U YIIPY-
rOCTHU U 06HApYKeHHe O 06HBIX KOJIe6GaHUH B OKpYy»KarolleM
MHDpe.

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

Ha6uroneHne 1 06'bsICHEHHE SIBJIEHUS Pe30HAHCA.
HccnenoBanue 3aBUCMMOCTH IlepHojia KOJIe6GaHUH 1O/ BelIeHHO-
ro K HUTH Ipy3a OT AJIUHBI HUTH.

[IpoBepka HE3aBUCHUMOCTH NepHOJAa KoJebaHUN rpysa, MojBe-
LIEHHOTO K JIEHTE, OT MacChl Irpy3a.
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Ha6.ttoieHue 1 06CY3KeHHE OMbITOB, IEMOHCTPUPYIOIIUX
3aBUCHMMOCTb NEpUOJa KOJEOAHUH MPYKUHHOIO MasgTHUKA

OT MaccChl I'py3a U KECTKOCTH MPYKUHBI.

[IpuMeHEeHHE MaTEMAaTUYECKOTO U MPYKUHHOTO MasiTHUKOB

B Ka4eCTBe Mo/ieJiel 1J1s1 ONMCaHUsl KoJie6baHUM B OKpYyXKawlleM
MHpe.

PeuieHue 33134, CBSI3aHHbIX C BbIYHCJIEHHUEM UJIU OLIEHKOH
4acToThI (Mepuoja) KojaebaH UM

MexaHu4YecKue
BOJIHBI. 3BYK
(84)

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

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

O6Hapy»keHHMe U aHaJ/IU3 BOJIHOBBIX SIBJIEHUU B OKpY»KalollieM
MHDpe.

Ha6Juito/ieHHe pacnpocTpaHeHHsl MPOJOJIbHBIX U IONepPevYHbIX
BOJIH (Ha MoJiesiv) U 06Hapy»KeHHe aHaJIOTHYHBIX BUJI0B BOJIH
B Ipupoje (3BYK, BOAsSIHbIE BOJIHBI).

BelunciieHue JJIMHBI BOJIHBI M CKOPOCTH PacnpocTpaHeHUs
3BYKOBBIX BOJIH.

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

Ha6uroieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT 4acTOThI (B TOM
YHCJIe C UCT0JIb30BAHMEM MY3blKa/bHbIX HHCTPYMEHTOB).
Ha6srofenue 1 06bsiCHEHHE SIBJIEHHUS aKyCTUYeCKOTO pe3o-
HaHca.

AHasnu3 OpUTHHAIBHOTO TEKCTA, OCBALLEHHOTIO HCII0/b30Ba-
HHUIO 3BYKa (MJIM yJIbTpa3ByKa) B TeXHUKe (3X0JIOKaL s,
yJbTPa3ByK B MeJULIMHE U [JIp.); BbIIIOJIHEHHE 3a/JlaHUH 110 TeK-
cTy (CMBICZIOBOE YTEHUE)

Paspaes1 10. 3j1eKTpOMarHUTH

o€ 1moJie U 3JIEKTPOMarHuTHbIe BOJIHBI (8 1)

J/IeKTPOMarHMT-
Hoe noJie

3HeKTpOMaFHI/ITHoe noJie.
aﬂeKTpOMaFHI/ITHbIe BOJIHBIL.

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

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

M 3JIEKTpoMar-
HHUTHBIE BOJIHBI
(64)

CBOMCTBA 3JIEKTPOMAarHM1T-
HbIX BOJIH. [llkasa asiekTpo-
MarHUTHBIX BOJIH. UcnoJib30-
BaHHUE 3JIEKTPOMArHUTHbIX
BOJIH /111 COTOBOH CBA3H.
JJIeKTpOMarHuTHasa pupoja
cBeTa. CKOPOCTb CBeTA.
BoJsiHOBbIE CBOWCTBA CBETa

JKcepuMeHTa/IbHOe U3ydYeHHe CBOMCTB 3JIEKTPOMarHuT-
HBIX BOJIH (B TOM 4YMCJIe C IOMOILbI MOOU/IBHOTO TeJle-

¢doHa).

AHa/Iu3 peHTreHOBCKHUX CHUMKOB 4YeJIOBe4eCKOro opra-
HU3Ma.

AHaJIu3 TeKCTOB, ONIUCHIBAIOLUX IPOsABJIEHUS 3/IeKTPOMarHUT-
HOTO M3JIyYeHUs B IPUPOJe: >KUBble OPraHU3Mbl, U3J1y4eHUs
HeGeCHBIX TeJl (CMBICJIOBOe YTEHHE).

PacrniosnaBaHue W aHa/M3 pas/IMYHbIX IPUMEHEHUH 3JIeKTpO-
MarHMTHBIX BOJIH B TEXHHUKE.

Pemenue 3aza4 ¢ ucnosb3oBaHueM GpopMyJI AJis CKOPOCTH
3JIEKTPOMarHUTHBIX BOJIH, AJIMHbBI BOJIHbI M YaCTOThI

cBeTa

Pasgen 11. CBeToBble siBAeHUA (15 4)

3aKkoHBI Ppacnpo-
CTpaHeHHUs cBeTa
(64)

HcTtouyHuku cBeTa. JlyyeBas
Mozesb cBeTa. [IpsaMosinHen-
HOe pacnpocTpaHeHue CBeTa.
3atMmeHuda Connua u JlyHblL
OTpaxxeHue cBeTa. [ls1ockoe
3epKaJio. 3aKOH OTpaXKeHUsd
cBeTa.

[IlpenomneHue cBeTa.
3aKOoH MpeJIoMJIeHUS CBeTa.
[TosIHOe BHYTpeHHEee OTpaxKe-
HUe cBeTa. Mcnnosib3oBaHKe

Ha6utoneHue onbITOB, AEMOHCTPUPYIOIIMX IBJI€HHUE IPSIMOJIH-
HeWHOro pacnpocTpaHeHUs cBeTa (BO3HWKHOBEHHE TEHH U IO0JIy-
TeHH), U UX UHTepIIpeTaLUs C UCI0JIb30BaHUEM MTOHSTHUS
CBETOBOTO JIy4a.

OGbsiCHEHV e U MO/JIeJTMPOBaHUE COJIHEYHOTO U JIYyHHOr'O 3aTMe-
HUH.

HccnenoBaHre 3aBUCUMOCTH yTJIa OTPaXXKEHUSI CBETOBOTO JIy4a
OT yTJia NaJieHusl.

H3yuyeHue CBOUCTB N306paKeHHUs B IIJIOCKOM 3epKaJie.
Ha6sioieHre ¥ 0G'bsICHEHHE ONBITOB 110 MOJYYEHUIO U300paxe-
HHUU B BOTHYTOM U BBIIYKJIOM 3epKaJsiax. HaGitoneHue u 06bsic-
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BHYTPEHHEro OTpa>eHHUA
B OIITUYECKHUX CBETOBOJaX

HEHHeEe OIIbITOB II0 NPEeJIOMJIEHHUIO CBE€TA HA rpaHUlle Pa3JINYHbIX
cpen, B TOM 4YUcCJie ONbITOB C IMOJIHBIM BHYTPEHHUM OTpPAXXEHHUEM.
UccnenoBaHue 3aBUCUMOCTH yrJjia npeJioMJieHHUd OT yrJjia
nageHuda CBETOBOI'O Jiyda HAa rpaHHULle «BO3AYyX—CTEKJIO».
PacriosHaBaHUe sIBJI€HUN OTpaXXeHHd U NpeJIOMJIEHUA CBeTa

B HOBceﬂHeBHOﬁ KU3HU. AHaA/IU3 U 00'bSICHEHHE SIBJIEHUSA
OINITUYECKOI'0O MHUpaxa.

PelieHue 3a7a4 ¢ McnoJib30BaHWEM 3aKOHOB OTpaXXeHUud

U IpeJIOMJIEHUA CBEeTa

JIMH3BI ¥ ONTH-
YecKHe Npu6opbl
(64)

JIuH3a, XoA Jiyyel B JIUH3e.
OnTuyeckasa cucrema.
OnTuyeckue  IpUGOPHI:
doToanmnapaTt, MUKPOCKOII

U TeseckoIl ['1as Kak onTuye-
ckad cucreMma. baMsopykocTb
U Ja/IbHO30PKOCTh

[TosnyyeHue n306pakeHUH C NMOMOILbIO coGHpaloLei U pacceu-
Barollel JINH3.

OnpepeneHre GOKYCHOTO pacCTOSIHUS M ONTHUYECKOM CUJIbI
co6uparoiei JIMH3bI.

AHasu3 ycTpo¥cTBa U IPUHLMIIA eICTBUS HEKOTOPBIX ONITHYe-
CKUX pU60pOB: PpoToanmnapaTa, MUKpOCKOIIa, TeJecKoIa

(MC — 6uoJsiorusi, aCTPOHOMUS ).

AHanu3 siBJIeHWH 6JIM30PYKOCTH U JAJTbHO30PKOCTH, MPUHIUIIA
neicrBust oukoB (MC — GuoJsiorus)

Pa3zsoxeHue
6eJIoro cBeTa
B cekTp (3 4)

Pa3zJiookeHHe 6eJIoro cBeTa
B crieKTp. OnbIThl HbIOTOHA.
Cyi0’KeHHEe CIEKTPaTbHBIX
uBeTOB. /lucnepcus ceeTta

Hab6stoeHre 1o passiodkeHUI0 6es10T0 CBeTa B CIIEKTP.
Ha6snroneHne 1 06bsICHEHNE ONBITOB MO NMOJIYYEHHUI0 GesIoro
CBeTa IIPU CJI0’KEHU U CBEeTa PA3HBIX L[BETOB.

[IpoBeseHre U 06bsICHEHUE ONBITOB [0 BOCHPHUSATHIO LIBETA
npeAMeTOB NIPH UX HAGJIOZEeHUN Yepe3 [[BETOBble GUIBTPHI
(BeTHBIE OYKH)

Paszaen 12. KBanToBble siBjieHUA (17 4)

HUcnyckanue
Y NOTJIoleHHe

OnbiTel Pe3epdopa u niaxe-
TapHas MOJesIb aToMa.

O6cyxeHue 1ean onbIToB Pedepdopaa o uccie0BaHUIO
aTOMOB, BbIIBI)KEHHE T'MIIOTE3 O BO3MOXKHBIX pe3yJIbTaTax
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OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

CBeTa aToMOM
(44)

Mopgesb aToma Bopa. Ucny-
CKaHUeE M MOTJIOleHHEe CBeTa
aToMoM. KBaHThI. J/IuHelya-
Thl€ CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IpejIoJaraeMoro CTpoeHHUs aTOMOB,
dopMyIMpoBaHHMe BbIBOJOB M3 Pe3yJIbTAaTOB ONbITOB.
06cykZileHre TPOTUBOPEYUH IJIaHeTapHOU MoJiesiu aToMa

M OCHOBaHHUM i runoTtesbl bopa o cTanuoHapHbIX op6UTax
3JIEKTPOHOB.

Ha6u1tofieHre CIJIOIHBIX M JIMHeHYaThIX CIEKTPOB U3/1y4eHHUs
Pa3JIMYHbIX BeleCTB. O6GbsAICHEHHE JIMHEHYATbhIX CIIEKTPOB
U3JIy4YeHUd

CtpoeHue
aTOMHOTIO AApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-U3Jy4eHHUsl.
CTpoeHHe aTOMHOTO 4/pa.
Hyk/s0HHast MoJiesIb aTOMHOTO
aapa. Usoronel. PaguoakTus-
Hble npeBpaiieHus. [lepruof,
rnoJjiypacraza.

JlelicTBUA paflOaKTUBHBIX
WU3JIyYeHUH Ha KU BbIe
OpTraHU3MbI

O6CcyKieHre BO3MOXKHBIX TUIIOTE3 O MOJIeJISIX CTPOEeHHU sJpa.
OnpefesieHye coCTaBa siiep 10 3aJjaHHBIM MAacCOBBIM U 3apsaf0-
BBIM YHCJIAM U 110 TOJIOXKEHUIO B IEPHOAUIECKON CHCTEME
anemeHTOB (MC — Xumus).

AHany3 U3MeHeHHUs COCTaBa s/ipa U ero NoJI0KeHUsI

B NEPUOJNYECKON CHCTeMe NPH a-paZH0aKTUBHOCTH

(MC — xumwus#).

HccnefoBaHMe TPEKOB @-4aCTHUL 110 TOTOBBIM poTorpadpusm.
OGHapy»XeHHe U U3MepeHue PaJHalIOHHOT0 GOHA C IOMOIbIO
JO03UMeTpa, OlleHKa ero UHTEHCUBHOCTH.

AHanu3 6UOJIOTUYEeCKUX U3MEeHEHUH, TPOUCXOASAIINX MO/,
JeHWCTBUEM paJjMOAaKTUBHBIX u3nydeHud (MC — 6uosiorus).
Hcnosib30BaHMe paZMOAaKTUBHBIX U3JIyYEHUH B MeAULMHE

(MC — 6wuosorus)

AnepHbie
peaknuu (7 4)

SnepHble peakuu. 3aKOHbI
COXpaHeHUs 3apsi0BOTO

Pemenue 3a4a4 C UCII0JIb30BaHHWEM 3aKOHOB COXpaHEHHUA
MaCCOBbBIX U 3apAA40BbIX YHUCEJI Ha oNlpeJesyieHre pe3yJbTaTOB
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U MacCCOBOTO YHCeJ. JHeprusi
CBSI3U aTOMHBIX ep. CBs3b
Macchl ¥ 3Hepruu. Peakuuu
CUHTe3a U JieJIeHus siiep.
HcTtouyHukHU 3Hepruu CosiHIA
U 3BE3/I.

AnepHas sHepreTuka

SI/IEPHBIX PEaKLUH; aHa/Iu3 BO3MOXXHOCTHU WJIM HEBO3MOXXHOCTHU
A7lepHOH peaKIMH.

OneHkKa 3Hepruy CBSA3U fAZiep € UCNOoJIb30BaHUEeM POPMYJibl
diHIITeHHa.

O6cyxaeHre NepCneKTHUB HUCII0JIb30BaHUsA yIIPaBJ/IsieMOT0
TepMOs1lepHOr0 CHHTe3a.

O6CcyxJieHUe MIPEeUMYIIECTB U 3KOJIOTUYECKHUX TPOGJIEM,
CBSI3aHHBIX C iilepHOU aHepreTHkoi (MC — skoJsiorus)

IloBTOpPUTE/ILHO-06061aI0MUi MOAYIb (9 1)

CucreMaTusanus
U 000011eHHe
npeJMeTHOTO
coJlep>KaHus

U OIIbITA Jes-
TeJbHOCTH,
NpHOBPETEHHOTO
[IpU U3YYEeHUH
BCero Kypca
$usuku

06006111eHUE COJieprKaHUs
Ka>kJ10TO U3 OCHOBHBIX
paszenoB Kypca pU3UKU:
MeXaHHYeCKUe, TeIJIOBbIe,
3JIeKTPOMarHUTHbIE, KBAHTO-
Bble AIBJIEHUS.

Hay4HbIl MeTO/Z NO3HAHUA U
ero peanusanus B pusude-
CKHX MCCJIe[JOBaHUAX.

CBsA3b GU3UKU ¥ COBPEMEH-
HBIX TEXHOJIOTHH B 06/1aCTH
nepeaady HHGOpMaILH,
3HepreTHKe, TPAHCIIOPTE

BeinosiHeHHe y4eOGHBIX 3aJlaHUH, TPeOYIOUIMX JeMOHCTpaluu
KOMIIETEHTHOCTEeH, XapaKTepHU3YyIOLUX eCTeCTBEHHOHAYYHYIO
rpaMOTHOCTb:

6 MPUMEeHEeHHUs MOJIyYeHHbIX 3HaHUM [I/I Hay4YHOro 00'bsICHEeHUs
dusnyeckux ABJIEHUN B OKpYXKallled Npupoje U MoBceJHEB-
HOM KH3HHY, a TaKXKe BbISIBJIeHHUs] GU3NYECKUX OCHOB psja
COBpPEMEHHbBIX TEXHOJIOTHUH;

6 IpMMeHEeHHUs OCBOEHHBIX 3KCIIEpUMEHTAJbHbIX YMEHUH A1
vccae0BaHUA QU3MIECKUX ABJIEHUH, B TOM YHCIe AJIs
MPOBEPKH FUIOTE3 U BbIABJIEHUS] 3aKOHOMEPHOCTEH.

Pemenue pacyéTHBIX 33134, B TOM YHCJIE IPeAIIOJIaramoinx

MCI0/Ib30BaHMe GU3NYECKON MOJie/IM U OCHOBAHHBIX Ha COAep-

>KaHUHU Pa3JIMYHBIX Pa3/esoB Kypca QU3UKU.

BrlnosiHeHHe U 3al[UTa IPYNIIOBBIX UJIHM UHAWBUYaJIbHbBIX

MIPOEKTOB, CBA3aHHBIX C COZlep>KaHHeM Kypca GU3UKHU
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