MyHunUnaibHOe 001Ie00pa30BaTEILHOS YUPEKICHHUE
«Cpennsist ob1meoopazoBarenbHas mikoiaa No54»

Annomauusn K paboueii npozpamme
yaeOHoro npeaMera «Dusukay

Pabouas mnporpamma yuebHoro mpeamera «l'eorpadus»
oOsi3aTennbHOM  TpeaMeTHON obmactn «®usmka» paspaboTana B
cootBeTcTBUU ¢ MyHKTOM 31.1 ®I'OC OO0 u peanusyercs 3 roaa ¢
7 o 9 kaccsl.

Paboyas mporpamMmma pa3zpaboTaHa y4uTEIEM B COOTBETCTBUU
C TIOJIOXKEHHEM O PadOUYMX MPOTrpaMMax M OTPENENSIeT OPraHu3anio
o0Opa3oBaTeNbHOW  NESTETPHOCTH ~ YYUTENs B IOKOJIE  TIO
OTpeJieIEHHOMY yuebOHoMY npeomemy «DU3nKay.

PabGouas mporpamma yuebHoeo npeomema SIBISAETCA YaCThIO
OOII OO0 onpenensroniei:

- coZiepKaHHUE;

- IUTAaHUpYEMbIe Pe3yIbTaThl (JJMYHOCTHBIE, METaNpeAMETHbIE
U TIPEJIMETHBIC);

- TeMaThyeckoe IUIaHHPOBaHHWE C ydeToM paboueit
MpOrpaMMbl  BOCIIUTAHUST M BO3MOXKHOCTBIO  HCIOJIB30BaHUS
30P/1IOP.

PaGouass mporpamma oOCyXJ€Ha W NPHUHITA pPELICHUEM
METOJUYECKOr0 OOBEAMHEHHUS U COrJJacOBaHA 3aMECTHUTEIIEM
JTUPEKTOpa 1Mo yuyeOHo-BocnuTaTenbHOU padore MBbOY COII No54.
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COAEPXAHUE

[losicHUTeIbHAas 3aNnKCcKa
O6uas XapakTepUCTHKa yyebHoro npeamera «Pusruka»
Lleny u3y4yeHus yueb6Horo npeaMmeTta « Prusankar»
Mecto yuebHoOro npeamera «dPu3nka» B y4e6GHOM IJIaHE

CopepxkaHue yuebHoro npeameta «dusnka»
7 KJjacc
8 ks1acc
9 kJacc

[InaHupyeMble pe3yabTaThbl 0CBOEHHUS YieOHOro IpeaMeTa
«®u3uka» Ha ypoOBHE OCHOBHOIO 006I1l[ero 06pa3oBaHUsA

JINYHOCTHBIE pe3y/bTaThl
MeTanpeaMeTHbIe pe3yJabTaThl
[IpeaMeTHBIE pe3yabTaThl
7 kjaacc
8 kJs1acc
9 kJ1acc

TemaTH4YecKoe NJIaHUpPOBaHHUE
7 xJyacc (68 4)

8 ku1acc (68 4)

9 kuacc (102 )
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Pa6oyas nporpamma no ¢pusrMKe Ha ypOBHE OCHOBHOT'O 06111ero 06-
pa3oBaHUsl COCTaBJIeHA HAa OCHOBE IMOJIOKEHHWH U TpeGOBaHUH K pe-
3yJIbTaTaM OCBOEHHUsI Ha 6a30BOM YPOBHE OCHOBHOM 06pa3oBaTe/NbHON
MporpaMMebl, MpeJCcTaBJeHHbIX B Pe/lepabHOM rocyJapCTBEHHOM 06-
pa3oBaTeJIbHOM CTaHAApTe OCHOBHOrO o6uiero obpaszosanusa (PTOC
000), a Takxe c yuétoM PesepasbHON paboyell nporpaMMbl BOCIU-
TaHud U KoHlenuuu npenojiaBaHus yyeb6Horo npegmeta « Pusuka» B
oGpa3oBaTe/ibHbIX opraHusanusax Poccuiickoit ®esepanuu, peaausy-
I01IIMX OCHOBHBbIE 06111e06pa3oBaTe/IbHbIe IPOrpaMMbl

NOACHUTENbHAA 3AMNUCKA

ConepxxaHue [IporpamMMbl HampaBJieHO Ha (GOpPMUPOBaHUE ecTe-
CTBEHHO-HAy4YHOW TPaMOTHOCTHU YYalUXCAd W OpraHU3alydi H3y-
yeHUs1 PU3UKU Ha [JeATeJbHOCTHOM oOcHOBe B Hel y4YHUTBIBaIOTCA
BO3MOXXHOCTHU INpeJMeTa B peanausanuu Tpeb6oBaHut ®roc 000
K IJIAHUPYEMBbIM JIMYHOCTHBIM M MeTamnpeAMeTHBbIM pe3yJbTaTaM
00y4YeHUs], a TaKKe MeXIpeJMeTHble CBSI3U e€CTeCTBEHHO-HAyYHBIX
y4eOHBIX IPeJMEeTOB Ha YPOBHE OCHOBHOT'O 06II[ero 06pa3oBaHUsA

B nporpaMMe onpezie/iIlOTCA OCHOBHbBIE I|eJIM HU3y4YeHUs1 GU3UKHU
Ha YpOBHE OCHOBHOTI'O 00Iero o6pa3oBaHus, IJIAaHUPyeMble pe3yJib-
TaTbl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBbIE, MeTalpeJMeTHHIE,
npegMeTHble (Ha 6a30BOM yPOBHE)

[IporpaMma ycTaHaBJIMBaeT paclipe/iejieHHe y4ebHOro MaTepuasa
1o roAaM o0ydeHHs (10 KJjaccaM), mpejJsaraeT MpPUMEPHYIO MOCIeA0-
BaTeJIbHOCTb M3y4YeHUs TeM, OCHOBAaHHYIO Ha JIOTUKe pa3BUTHA NpeJ-
METHOTO COZilep>KaHHe U y4yéTe BO3PACTHLIX 0COGEHHOCTEHN yJyalluxcs,
a Takke IpUMepHOe TeMaTHYecKoe IJIAHMPOBaHHUe C YKa3aHUeM KO-
JINYeCcTBa 4acoB Ha M3y4eHHe KaXKJ0HM TeMbl U IPUMePHOH XapaKTepH-
CTUKOM y4eOGHOH JiesATeJbHOCTH Yy4alllUXCs, peaju3yeMod IpH HU3y-
YEeHUHU 3TUX TEM

[IporpaMma MokeT ObITb HCIOJIb30BaHA YYUTENSIMH KaK OCHOBA
JUIS1 COCTaBJIEHUSI CBOUX pabouux nporpamm Ilpu paspaboTke pa6o-
yell mporpaMMbl B TeMaTH4YeCKOM IIJJAHUPOBAHUHM [JOJIKHbI ObITh
y4TeHbl BO3MOXXHOCTU MCHOJIb30BaHHSA 3JIEKTPOHHBIX (LHPOBBIX)
06pa3oBaTeJbHbIX PECYpCOB, SBJSAIOLIMXCA y4eOHO-MeTOUYeCKHU-
MU MaTepuajaMU (MyJbTUMeAUNHHbIe NPOrpaMMbl, 3JIEKTPOHHBIE
y4eOHUKH U 33JJadYHUKH, 3JIEKTPOHHble OMOJHOTEKH, BUPTya/bHble
JIabopaTOpHH, UTIPOBble MPOrpaMMbl, KOJJIEKLIHUU LUPPOBBIX 06pa-
30BaTe/JIbHBIX PECypcoB), peaJu3yoIIUX JUAAKTUYECKHE BO3MOX-
Hoctu UKT, comep:kaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATEsb-
CcTBY 06 06pa3oBaHUU

PaGoyast mporpaMma He CKOBBbIBAaeT TBOPYECKY UHULUATUBY y4H-
TeJlell U NpefocTaBJisieT BO3MOXKHOCTU JJIs1 peaju3aluy pas/InyHbIX
MeTOJHYeCKUX IMOAXO0A0B K NpenojaBaHuio $U3UKU NPHU YCJIOBUU CO-
XpaHeHUs 06513aTeJIbHOM YacTH coZlep>KaHHUs Kypca
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ObLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «®U3UKA»

Kypc ¢ousukn — cucteMoo6pasyoIiui 4jis eCTeCTBEHHO-HAYYHBIX
y4eOHBIX NPeAMETOB, NOCKOIbKY GU3HUYECKUE 3aKOHBI JIEKAT B OCHO-
Be MPOLIECCOB U SIBJEHUN, U3ydaeMbIX XUMUEHN, 6MOJ0THEN, aCTPOHO-
Muel U ¢usuyeckoit reorpadpueit Pusrka — 3TO NMpegMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOM BKJIaJi B €CTeCTBEHHO-HAy4YHY0 KapTHHY
MHpa, HO U NpeJoCcTaB/sieT HauboJjiee siCHble 00pas3lbl NPUMeHEHUs
Hay4yHOI'o MeTo/la [03HAaHUSA, T e crnocoba MoJyyeHUsl JOCTOBEPHbIX
3HaHUM o Mmupe Hakonen, ¢usvka — 3TO NpeAMeT, KOTOPbIK HapsaAy
C [JAPYrMMHM eCcTeCTBEHHO-HAay4yHbIMH I[peJMeTaMHu JOJDKeH JaThb
LIKOJIbHUKAM IpeJicTaBJeHrne 06 yBJIEKAaTeJbHOCTU HAy4YHOTO HUCCe-
JIOBaHUSA U PaJIOCTU CAMOCTOSITE/IbHOI'O OTKPBITHSI HOBOTO 3HaHMUS

OaHa U3 TJIaBHBIX 337]la4d PU3UUECKOTr0 00pa30BaHUs B CTPYKType
ob6uiero o6pa3oBaHus COCTOUT B GOPMHUPOBAHUM €CTECTBEHHO-HAy4-
HOM IpaMOTHOCTU U MHTeEpeca K HayKe Y OCHOBHOM Macchbl 00Oy4aro-
LUIMXCSl, KOTOpble B JajibHellleM OYAyT 3aHATbl B CaMbIX pPa3HO-
o6pa3HbIx chepax AesaTeJbHOCTH Ho He MeHee BaKHOM 3ajayeit sAB-
JIIeTCsl BbIsIBJIEHHE W NOJATOTOBKA TAJaHTJMBBIX MOJIOJABIX JIIOJAEH
Uil IPOJI0JIKEHHUs1 00pa3oBaHUsS U JajibHellned mnpodeccnoHa b-
HOU [1eITebHOCTH B 06J1aCTH €CTEeCTBEHHO-HAYYHBbIX UCCAEL0BaHUM
Y CO3JaHUU HOBBIX TexHoJsorMi CorjlacHO NPUHATOMY B MeXJyHa-
pOZlHOM co0b61IecTBe onpefeneHno, «EcTecTBeHHO-Hay4yHas TIpa-
MOTHOCTb — 3TO CIIOCOGHOCTb 4YeJIOBeKa 3aHHMMaTb aKTUBHYIO I'pax-
JAHCKYIO MO3ULHI0 IO 06LIeCTBEHHO 3HAaUYMMbIM BOIIpOCaM, CBsI3aH-
HBIM C eCTeCTBEHHbIMH HayKaMH, U ero roOTOBHOCTb UHTEpPecoBaThCs
eCTeCTBEHHO-HAay4YHbIMH HJeAMHM HayyHO TIpaMOTHBIH 4eslOBeK
CTPEMHUTCSA y4acTBOBaTb B apryMeHTHPOBAaHHOM OGCYXKJEeHHWHU Ipo-
6/1eM, OTHOCSALIMXCA K eCTeCTBEHHbIM HayKaM M TEeXHOJIOTUAM, 4YTO
TpebyeT OT Hero cjeJyIoLiMx KOMIeTeHTHOCTEeH:

—Hay4HO 00'bSCHATD AABJIEHUS,
—OL|eHUBATh U NIOHUMAaTb 0COGEHHOCTH HAy4YHOI'O UCCJe[0BaHu4,
—HWHTEePHpeTHPOBATh JaHHble U MCIOJb30BaTh Hay4yHble JOKa3a-

TeJIbCTBA JJ/151 10J1y4YeHUsI BBIBOJIOB »

W3ydyeHne GU3MKU CIOCOGHO BHECTH pellaroliydil Bkiaajg B opmu-
pOBaHUE eCTECTBEHHO-HAyYHOH rPaMOTHOCTH 00Yy4aloLUIuXCs

LUEN U3YYEHWA YHEBHOT O NMPEAMETA «®U3UKA~»

lesnun usydyeHus pu3UKU Ha ypoBHE OCHOBHOTrO 061ero o6pasoBa-
HUs onpefesieHbl B KoHLenuu npenojaBaHusi yue6HOro npeaMeTa
«Pusnka» B 06pa3oBaTeJbHbIX OopraHusaunusx Poccuiickoit ®enepa-
LM, peaJU3yIIIUX OCHOBHbIe 001e06pa3oBaTe/ibHble MPOrpaMMBl,
yTBepKAEHHOU pewreHveM Kossernu MuHHCTepCTBa MPOCBeEIlEHUS
Poccuiickoit @enepanuu, npotokost ot 3 nekabps 2019 r Ne [1K-4BH
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[esy udyyeHUuss pU3IUKU:

—npuoGpeTeHHe UHTEPECA U CTPEMJIEHUs] 0OYYaIOUUXCS K Hay4-
HOMY M3YYEHUIO NPHUPOJIbI, PAa3BUTHE HX HHTEJJIEKTyaJlbHbIX
U TBOPYECKHUX CIIOCOOHOCTEM;

—pa3BUTHE NpeACTaBJEeHUN 0 HAYYHOM MeTo/ie M03HaHUs U GopMHu-
pOBaHHe MCC/e0BAaTENbCKOI0 OTHOIIEHUS] K OKPYXKalOIUM sIBJIe-
HUSIM;

—dopMUpoBaHUe HAyYHOT'0 MU POBO33pPeHU s KaK pe3yJibTaTa U3y-
YeHHUsI OCHOB CTPOEHUS MaTepuu U GyHJaMeHTabHbIX 3aKOHOB
dusukuy;

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

—pa3BUTHE NpeACTaBJIEHUN 0 BO3MOXHBIX cepax Oyayliel mpo-
deccruoHanbHOM J1€ATENBHOCTH, CBI3aHHOU C PU3UKOH, TOATO-
TOBKa K JjlaJibHeH1IeMy 06y4eHHI0 B 3TOM HallpaBJeHUU
JlocTM>XeHWe 3THUX IeJied Ha YpOBHE OCHOBHOT'O 0611iero o6pasoBa-

HUS 00eclevyrBaeTCs pelleHreM CAeAyIUX 3a7ay:

—npuobpeTeHre 3HAaHUNW O JUCKPETHOM CTPOEHUH BeLIeCTBa, O Me-
XaHUYECKHUX, TEeNJIOBbIX, 3JIeKTPUYECKUX, MAaTHUTHBIX U KBAHTO-
BbIX SIBJIEHUSIX;

—npuobpeTeHre YMEHUH ONHChIBATh U OOBSICHATH GU3UYECKUE SIB-
JIEHUSI C UCIIOJIb30BAaHHUEM IOJIyYEHHbIX 3HAHUH;

—OCBOEHHE METO/IOB pelleHHs] MPOCTEHUIINX PACYETHBIX 33/jad C HUC-
M0JIb30BaHUEeM QU3WUYECKUX MOJeJsield, TBOPYECKUX U NMPAKTH- KO-
OpPHUEHTHUPOBAHHBIX 33/1aY;

—pa3BUTHE YMEHUH HAOGJIOAATh MPUPOAHbIE SBJIEHUS U BBINOJIHATD
ONBITHI, JJAOOPAaTOPHbIE PABOTHI U 3KCIEpPUMEHTA/bHbIE HCCIe/0-
BaHUs C UCIOJIb30BaHUEM U3MepPUTEJbHbIX IPUOOPOB;

—O0CBO€eHMe MPUEMOB paboThl ¢ nHopManuel GU3UIECKOrO Cojep-
»)KaHUs], BKJIIOYasd HHGOPMAIUI0 O COBPEMEHHBIX JOCTHKEHUSIX
$u3UKHU; aHAJIN3 U KPUTHUYECKOE OlleHMBaHWe nHpopManuy;

—3HAKOMCTBO cO0 chepaMu NpodecCHOHATBbHOUN JesITeJbHOCTH, CBSI-
3aHHBIMU C PU3UKOH, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHO-
BaHHBIMU Ha JOCTHXKEHUSIX GU3UIECKOU HAayKHU

MECTO YYEBHOIO MPEAMETA «OU3UKA~» B YHEBHOM MJAHE

B coorBerctBUM ¢ ®PTOC 000 ¢Pusuka siBasseTca 06s3aTeTbHBIM
IpeMeTOM Ha YpOBHE OCHOBHOro o6liero o6pasoBaHusi /JlaHHas
porpaMma IlpeaycMaTpyuBaeT U3ydyeHue GU3HWKU Ha 6a30BOM YpOB-
He B 06béMe 238 4 3a Tpu roja oOydYeHHUs MO 2 4 B HeJeNiO B 7
M 8 kjaccax ¥ 1o 3 4 B HeJeso B 9 kjacce B TemarnyeckoM mnia-
HUPOBAaHUM JJis1 7 U 8 KJAcCOB IpeAIrosaraeTcsi pesepB BpeMeHH,
KOTOPBIA yYUTENb MOXET HCI0JIb30BaTh II0 CBOEMY YCMOTPEHHIO,
a B 9 KJ1acce — NMOBTOPUTENBbHO-06006LIAIOINI MOAYIb
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COAEPXAHWE YYEBHOIO NMPEAMETA «®U3UKA»

7 knacc

Paszpgen 1. Pusuka u eé poJib B 103HAHUHU OKPY>KAa0LIEero Mmyupa
dusrka — Hayka o npupo/jie ABsenus npuposl (MC!) dusuue-
CKHMe sIBJIeHUsl: MeXaHW4YeCKUe, TellJIOBble, 3JIeKTpUYeCcKUe, Mar-
HUTHBbIE, CBETOBbIE, 3BYKOBbIE
dusuyeckue BeJUUYUHBb M3MepeHue dusniecKux BeJUYUH DPu-
3uyeckue npubopsl IlorpemHocTb U3MepeHUNH MexAyHapoHas
cucTteMa eJJUHUI]
Kak ¢usuka u apyrue ecrecCTBeHHble HAyKU U3Y4alOT NMPUPOAY
EcTecTBeHHO-Hay4YHbIA MeTO/ MO3HAHUS: HAOJIIOJeHUe, TTOCTAaHOBKA
Hay4yHOTO BONpPOCA, BbIABH)KEHHE THIIOTE3, I9KCIIEPUMEHT IO Mpo-
BepKe TUIOTe3, 00'bICHEHUE HabJiloJaeMoro sBJjeHusA OnucaHue
du3nYecKUx ABJEHUU C MOMOIIbIO Mo eJiel
Hemoncmpayuu
1 MexaHHWYeCKHe, TENJOBbIE, 3JIEKTPUYECKUE, MATHUTHBIE, CBE-
TOBBIE SIBJIEHUS

2 dusuyeckre NpyubOpPHI U NMpoLeaypa NPsAMbIX U3MepPEeHUN aHa-
JIOTOBBIM U IUPPOBBIM TPUGOPOM

Jla6opamopnvie pad6omesl u onvimovl>

1 OnpefesieHMe LeHBbI JjeJIeHUs LIKaJbl U3MEePUTEJbHOIO MpHU-
6opa

2 3MepeHUe pacCTOSTHUM

3 H3mepeHUe 06'bEMaA KUJIKOCTH U TBEPJIOTO TeJjia

4 OmnpepesieHre pa3MepOB MaJbIX TeJ

5 H3smepeHue TeMnepaTypbl NMPH MOMOINH >KHJIKOCTHOTO TEPMO-
MeTpa U JaTyuKa TeMIepaTyphl

6 [lpoBeneHue uccaefoBaHUSA MO MPOBEPKE TMIIOTE3bl: JaJbHOCTb
MOJIETa MAPUKa, MYIeHHOT0 TOPU30HTAJbHO, TEM HOJIBIIE, YEM
GoJibllle BbICOTA MyCKa

Pasaen 2. HepBOHaqaanue CBeJeHHUA 0 CTPOEHUM BelecTBa
CTpOGHI/Ie BelecrBa: aTOMbl MU MOJIEKYJIbI, UX pa3Mepbl OImBITHI,
AOKa3bIBawlie JUCKpEeTHOE CTPOEHH e BellleCTBa

1 MC — oaJsieMeHTBI COJlep>KaHMs, BKJIOYAIOLIMe MeXIpeJMeTHbIE CBS3H,
KOTOpBIE MOJpO6GHEee pacKphIThl B TEMAaTHYECKOM IJIAHUPOBAHUHU

2 3pecp U jAajsee NPUBOJUTCA PAaCIIMPEHHBIN NepedyeHb JIabopaTOPHBIX pa-
60T U ONBITOB, U3 KOTOPOIr'0 yYUTEJb JejaeT BbIGOP 10 CBOEMY YCMOTpe-
HUIO U C YYETOM CIIMCKAa 3KCIIEPUMEHTAJIbHBbIX 33JlaHUH, IpeJaraeMblxX
B pamkax OI'3 o ¢pusuke
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JIBukeHUe yacTul] BeljecTBa CBSI3b CKOPOCTH JIBUXKEHUS YaCTHI]
ctemnepatypoii BpoyHoBckoe aBuxxeHue, iuddysusa Bzaumoein-
CTBUE YaCTHUL] BEll|eCTBA: MPUTS>KEHUE U OTTaJIKUBaHHe

ArperaTHble COCTOSIHMSI BellleCTBa: CTPOEHHE Ta3oB, XUAKOCTel
U TBEPAbIX (KpUCTaJJIWYeCcKUX) TesJ B3auMocBsA3b MexAy CBOU-
CTBaMHU BeILleCTB B Pa3HbIX arperaTHbIX COCTOSIHUSX U UX aTOM- HO-
MOJIEKYJISIPHBIM cTpoeHueM OcCOO6eHHOCTH arperaTHbIX COCTOSI- HUH
BO/IbI

Hemonucmpauyuu

1 Hab6uatwgeHre 6POYHOBCKOTO ABUKEHUS

2 Hab6awpenue nudodysuu

3 HaGuawpaeHue sBJeHUH, OOBSICHSIOMUXCA MPUTSXKEHUEM HJIU
OTTaJIKUBaHHEM YacCTUL] BelleCTBa

Jlabopamopnusie pabomsr u onvimol

1 OuneHka JguaMeTpa aToMa MeTOJOM PsJoB (C HCIOJb30BaHUEM
doTorpaduit)

2 OnbITHI 110 HAGJIIOIEHUIO TENJIOBOTO paCIIMpPEeHUs ra3oB

3 OnbITHI IO OOHAPYKEHHUIO JeNCTBUS CUJI MOJIEKYJISIPHOTO NPHU-
TSKEHUs

Paszaen 3. /IBIbKeHHe M B3aUMOJAEMCTBHE TeJl

MexaHuyeckoe JBUXXeHUe PaBHOMepHOe W HepaBHOMEpPHOE [IBU-
>keHUe CkopocTb CpeAHsss CKOPOCTb NPHU HEPABHOMEPHOM JIBUKE-
HUU PacyéT nyTU U BpeMeHHU JBUKEHUA

fABnenve uHepuuu 3aKOH HUHepUUU B3aumojelcTBUe Tesa Kak
NpUYUHA HU3MEHEHHS CKOpPOCTH JABWKeHHsA Tesa Macca kak Mepa
WHepPTHOCTH Tesa [lnoTHOCTh BenjecTBa CBsA3b MJIOTHOCTH C KOJIM-
4YeCTBOM MOJIEKYJI B e[JHHUIe 060'bEMA BeleCTBa

Cuia Kak xapaKTepUuCTHKa B3auMogelcTBUuA Tesa Cuja ynpyro-
cTU U 3aKkoH ['yka U3MmepeHue cUJIbI C IOMOLBIO IUHAMOMeTpa fB-
JleHVe TATCOTeHUA U cuJjia TsxKecTu Cuia TSAXKeCTH Ha APYTHUX NJa-
Hetax (MC) Bec Tesna HeBecomocTh CyioKeHue CHJI, HalpaBJIEH-
HbIX N0 OJAHOH mpsaMmol PaBHopelcTBylomasa cua Cuaa TpeHUd
TpeHue ckoJIbXXeHUS U TpeHUe NOoKos TpeHMe B NIpUPOJE U TEXHUKE
(MC)

Hemoncmpayuu

1 Hab6uarogeHue MexaHU4YeCcKoro ABHKEHUs TeJia

2 H3MepeHHe CKOPOCTU NPSIMOJHUHENHOrO JBUKEHUS

3 HaGuweHue siBJeHUSI MHEPLIUU

4 HabGuogeHre nU3MeHeHUs CKOPOCTH NPHU B3aUMOJENUCTBUU TeJl

5 CpaBHeHUEe Macc 10 B3aUMO/IEHCTBUIO TeJl

6 CJio3keHUe CUJI, HallpaBJIEeHHbIX 10 OAHOU NPsMOH
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Jlabopamopnsie pabomst u onvimul

1 OnpenesieHre CKOPOCTH paBHOMEPHOTO [BWXKeHUd (IIapuka
B XKHJIKOCTH, MO/IeJIU 3JIEKTPUUECKOTO aBTOMOOUJIA U T 1 )

2 OnpejiesieHue CpeiHEH CKOPOCTHU CKOJIbXKEHHS GpycKa WJIM Ila-
pUKa 10 HAKJIOHHOW MJI0CKOCTH

3 OnpepesieHre MJIOTHOCTH TBEPAOroO Tesa

4 OnbIThl, [AEMOHCTPUPYIOIIMEe 3aBUCUMOCTb pacTsiKeHUA (fJe-
dopManum) NpyKUHBI OT MPUIOXKEHHON CUJIbI

5 OnbIThIl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl TPEHUS CKOJIb-
>)KeHUs1 OT CHUJIbl JaBJIEHUs] M XapaKTepa CONpPHUKACAIIIMXCA IOo-
BEPXHOCTEHN

Pa3gen 4. laBjieHue TBEPABIX TeJ, >KUJKOCTEN U ra3oB
JaBseHve CrocoGbl yMeHbIIEHUS U yBeJWYeHHUA JaBjeHus /[laB-
JleHUe rasa 3aBUCHMOCTb [JaBJeHHUs rasa oT o6béMa, TeMIepaTyphl
[lepegaya faBjieHHUS TBEPABIMH TeJaMH, XHUJIKOCTSIMU WU TrasaMu
3akoH [lackansa I[IHeBMaTHyeckre MallMHbl 3aBUCHMOCTh JiaBJie-
HHUS JKUJKOCTH OT TIJyOuMHBbI ['mapocrathyeckuit napagokc Coo6-
ujamuiMecs cocyanpl FuapaBanyeckye MexaHU3Mbl
Atmocdepa 3emsim u atMochepHoe fAaBiieHHe [IpUduHBI Ccylie-
CTBOBaHUA BO3AYIWIHOHW o060s104ku 3emsau OnbiT Toppuuennu Us-
MepeHHe aTMOCOEpPHOTO JaBJieHHs 3aBUCHUMOCTb aTMOChepHOro
JlaBJIe€HHUS OT BBICOTHI HAJl ypoBHEM Mops [Ipubopsl Ajisi U3MepeHUs
aTMocdepHOro AaBJeHUs
JlelicTBUe )XMJKOCTU U rasa Ha NOrpy>k€HHOe B HUX TeJsi0 BeiTas-
KuBawmas (apxumenoBa) cuia 3akoH Apxumegna [lnaBaHue Ten
BosgyxonsaBaHue
Hemoncmpayuu
1 3aBUCHMOCTH JAaBJieHUA rasa OT TeMIepaTyphl
2 llepenava gaByieHUSs KUJKOCTBIO U Fa30M
3 Coobmawuecs cocyabl
4 T'uppaBMYecKUl mpecc
5 IlposiBsieHue aelcTBUSA aTMOCPEpHOTO JIaBIeHHUS
6 3aBHCHUMOCTb BBITAJKUBAIOILIEH CHJIbI OT 06'bEMa NOTPYKEHHOU
4acTH TeJa U IJIOTHOCTH XKUJKOCTHU
7 PaBeHCTBO BbITAJKHBAIOIEl CU/Ibl BECY BbITECHEHHOW KUJKO-
CTH
8 YcaoBue aBaHUA TeJl: IJIaBaHUe WM IOTPYyKEHUeE TeJl B 3a-
BHCUMOCTH OT COOTHOIIEHHUS NMJIOTHOCTEN Tesa U KUJKOCTHU
Jlabopamopnuvie pabomst u onvimol
1 UccnenoBaHue 3aBUCHMOCTH Beca TeJjla B BOJle OT 00'bEMa MOrpy-
>KEHHOMU B XXUJKOCTb YaCTH TeJia
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2 OnpepesnieHre BbITAJKUBAIOIIEH CUJIBI, AeHUCTBYIOIEH Ha TeJlo,
MOTPY>KEHHOE B )KUJKOCThb

3 [IpoBepka He3aBUCHMOCTH BBITAJIKUBAWIIEH CHJIbI, AEHCTBYIO-
el Ha TeJIo B XKUJAKOCTH, OT MaccChl Tesa

4 OneIThl, AEMOHCTPUPYIOIIME 3aBUCMMOCTb  BbITaJKHBalollei
CUJbI, JIeHCTBYyIOLIeN Ha Teso B XKUAKOCTH, OT 00bEéMa MHOrpy-
KEHHOM B KH/AKOCTb YaCTH TeJia U OT MJIOTHOCTH XKUJKOCTU

5 KoHcTpyupoBaHMe apeoMeTpa WJIMU KOHCTPYUPOBaHHUE JOAKHU
U onpejiesieHUe eé rpy30Mn0 bEMHOCTH

Pa3aes 5. Pa6oTa 1 MOIHOCTb. JHEPTUs
MexaHuyeckasi pa6oTta MolHOCTb
[IpocTble MexXaHU3MbI: pblYar, 6JIOK, HaKJOHHas IJIOCKOCTb
[IpaBus10 paBHOBecus pbluara [IpruMeHeHUe NpaBUJa paBHOBECHUSA
pplyara kK 6Jioky «3oJsioToe npaBuio» MexaHUkH KIIJ| mpocTbix
MexaHU3MOB [IpocThie MexaHU3MbI B ObITY U TEXHHUKE
MexaHuyeckass sHeprusi KuHeTuyeckass U NOTeHIMa/ibHAas 3Hep-
rus [lpeBpallleHre OAHOTO BHJA MEXaHWYECKOW 3HEPTUU B ApPyrou
3aKOH COXpaHeHHUs IHEPTHUHU B MEXaHUKe
Hemoncmpayuu
1 [IpuMepbl NPOCTHIX MEXaHU3MOB
Jlabopamopnsie pab6omsl u onsimul
1 OnpepeneHue paboThl CUJIbl TPeHUs IIPU PaBHOMEPHOM /JBHXKe-
HHUU TeJla 10 TOPU30HTA/IbHON OBEPXHOCTH
2 HccnenoBaHue yCJIOBUM paBHOBECHUS pblyara
3 Usmepenue KII/l HaK/JIOHHOM MJIOCKOCTH
4 V3ydyeHHe 3aKOHA COXpAaHEHHUSI MeXaHU4YeCKOU 3HePruu

8 knacc

Pa3aen 6. TensioBble siBJIEHUSA

OcHOBHbIE TOJIOXKEHUSI MOJIEKYJSAPHO-KUHETUYECKON Teopuu
CTpoeHUd BellecTBa Macca U pasMepbl aTOMOB U MoJieKysa OnbIThI,
NOATBEPXKJAIOLe OCHOBHblE MOJIOXKEHHUSI MOJIEKYJSAPHO-KWUHETHYe-
CKOU Teopuu

Mogenu TBEPAOTO, XKUJKOrO M ra3o00pa3HOro COCTOSTHUH Belle-
crBa Kpucranniuyeckue u amopdHble Tesna OGbsCHEHHE CBOUCTB
ra3oB, XUAKOCTEX U TBEPJAbIX TeJ Ha OCHOBE MOJIO)KEHUU MOJIEKY-
JISPHO-KUHETHYeCcKo Teopuu CMauuBaHME U KaNWIJAspHble sBJe-
HUA TemoBOe paclIMpeHUE U CKATUE

Temnepatypa CBsI3b TeMIlepaTypbl CO CKOPOCTbIO TEMJIOBOTO JBHU-
>KEeHUS YaCTUI]

10 Paboyas nporpamma



BHyTpeHHsisi 3Heprusi Croco6bl U3MeHEeHUs] BHYTpPEHHENH 3SHep-
rUU: TelJiollepeAadya U coBeplleHUe paboThl Buabl Temsonepejavyu:
TeIJIONPOBOJAHOCTb, KOHBEKIIUS, U3JIyUeHHEe

KosinyecTBO TemioThl Ye/bHas TeMJIOEMKOCTb BeliecTBa Te-

MJI006MEH Y TelJI0BOe paBHOBecHMe YpaBHeHUe TelJIoBOro 6ajiaHca

[InaBjeHUe U OTBepJeBaHUE KPUCTANJIUYECKHUX BeEIIeCTB Yesb-
Hasl TelJioTa IJiaBJjieHUs [lapoo6pasoBaHue U KoHAeHcanus Hcma-
peHue (MC) KuneHue YaenbHasi TenjoTa napoobpasoBaHusi 3aBU-
CUMOCTb TeMIlepaTypbl KUIEHUsS OT aTMOCEPHOro AaBJeHUS
BiakHOCTBb BO321yxa
JHeprus TONJIMBA YJes/bHas TENJ0Ta CrOpaHHUA
[puHUOBl paboThl TemaoBbIx JABuUrartesieit KIIJ| TenyioBoro
asuraTesis TemnJsioBble ABUTATENH W 3alUTA OKpY)Karolleil cpejbl
(MC)
3aKOH COXpaHEeHHWs W NpeBpallleHUus 3HEPTUH B TEIJIOBBIX MPO-
neccax (MC)
Hemoncmpayuu
1 Hab6ustoeHre 6POYHOBCKOTO ABUKEHHUS
2 Ha6awpaenue nudodysuu
3 Ha6bnwaeHre sIBJeHUH CMadyMBaHHUS U KalUJUIAPHBIX sIBJIe-
HUU

4 HaGJiroieHre TeIJIOBOTO PaCIIUPeHUs Tesl

5 HM3MeHeHUe 1aBJieHHUd rasa IIpu U3MeHeHHUH 06'b€éMa U HarpeBa-
HUU UJIU OXJIQXKJEHUHU

6 [IpaBuJia U3MepeHHUs TeMIlepaTyphbl

7 Buppl TenJionepenadu

8 OxJiakJleHHe TPU COBEPIIEHUUN PabOThI

9 HarpeBaHue MpPU COBepPIIEHUH PabOThl BHENTHUMH CHJIAMU
10 CpaBHeHHE TeNJIOEMKOCTeN pa3/IMUHbIX BelleCTB
11 Hab6oeHue KUIIeHUs
12 HaGuiro/ileHrEe TOCTOSHCTBA TEMIIEPATYPbI MPH IJIaBJeHUHU
13 Mojesu TenjoBbIX ABUTaTEIeH

Jlabopamopnsie pab6omsl u onsimul

1 OnbIThI 1O O6HAPYKEHHUIO JIEUCTBUS CUJI MOJIEKYJIIPHOTO MPH-

TSXKeHUs

2 OnbITHI IO BhIpalllMBaHUIO KPHUCTAJIJI0B NOBAPEHHOU COJIM WU

caxapa
3 OnbIThI MO HAGJII/IEHUIO TEMJIOBOT'0 PACUIMPEHUS a30B, KU/ -
KOCTeU U TBEPJBIX TeJl

4 OmnpepesieHue AaBJIeHUsI BO3/yxa B 6a/lJIOHE MIMPHULIA

5 OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh [aBJIeHHUS BO3JyXa
OT ero 06'b€Ma ¥ HarpeBaHUS WU OXJIK/IeHUS
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6 IlpoBepka runoTesbl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOHKA
*KUJKOCTHU B TEPMOMETPUUECKOU TPyOKe OT TeEMIIepaTyphl
7 HaburoieHHe U3MeHEeHUs] BHYTPEHHEH 3Hepruu TeJjia B pe3yJb-
TaTe TeNJoNepesadyd U PaGoThl BHEIIHUX CUJI
8 UccienoBaHue siBJIeHUs TellJlooOMeHa MPU CMeIIMBaHHUU XO-
JIOAHOU U ropsiuei BoJbl
9 OnpefesieHWe KOJHMYeCTBA TEMJIOTHI, IOJYYeHHOI'0 BOJON NpU
TENJioobMeHe C HarpeTbIM MeTa/JIJIM4YeCKUM HUJINHAPOM
10 OmnpepnesieHue yAeabHON TENJIOEMKOCTH BellleCcTBa
11 UccnepnoBaHure npouecca ucrnapeHus
12 OnpenejieHUe OTHOCUTENbHON BJIAXKHOCTHU BO3/yXa
13 OmnpepnesieHue yAeabHON TEIJIOTHI IJIaBJIEHUS JIbAA

Pasaes1 7. JneKTpUuyeCKHe 1 MarHUTHbIE SIBJIEHUS

JnekTpusanua Tes JlBa poja 3JIeKTpUYeCKUX 3apanoB Bsanmo-
JleficTBUe 3apshKeHHbIX Tesl 3akoH KysoHa (3aBUCHMOCTb CHJIBI
B3aUMOJIENCTBUS 3apsDKEHHBIX TeJ OT BEJHWYHHBI 3aps/ioB U PacCTo-
SHUS MeXY TeJlaMHu)

JdsekTpuueckoe nmnoJsie HanpsKéHHOCTb 3JIEKTPUYECKOrO MOJIs
[IpUHIUD CYyNMepHo3ULMU 3JIEKTPUYEeCKUX mnosiell (Ha KadyeCTBEHHOM
YpOBHE)

Hocutenun asnekTpuyeckUx 3apsAf0B IJJeMeHTAapHbIH 3JIeKTpUye-
ckui 3apsiy; CtpoeHue atoma [IpoBOJAHUKHM M [IM3JIEKTPUKU 3aKOH
COXpaHeHMUs 3JIeKTPUYECKOr o 3apaja

JJIeKTPUYECKUH TOK YCJOBUSA CYLLeCTBOBAaHUA 3JEKTPHUYECKOTrO
ToKa VCTOYHHMKH NOCTOAHHOrO TOKa JleHCTBUSA 3JIEKTPUYECKOTO
TOKa (TelJjioBoe, XHMHUYECKOE, MAarHUTHOe) JJIEKTPUYECKUH TOK
B XKU/KOCTAX U rasax

JnekTpuueckasa uUenb Cusia Toka JJIeKTpUYeCKOe HalpshKeHHe
ConpoTHB/eHUe NPOBOAHUKA YJeJbHOE CONPOTHUBJIEHHWE BellecTBa
3akoH OMa assa y4dactka uenu IlocienoBaTenbHOe U MapasljesibHOe
coefViHEHUE IPOBOJHUKOB

Pa6oTa M MONIHOCTb 3JIEKTPUYECKOTO ToKa 3akoH Jkoynasa—
JleHnia JJieKTpUYeCKHe LMW U MOTPeOUTEeNN 3JIEKTPUUECKOU 3Hep-
ruu B 66Ty KopoTKoe 3aMbIkaHUe

[TocTtosiHHBIe MarHuTbl B3anMogeiicTBHe MNOCTOSIHHBIX MarHu-
TOB MarHuTHoe mnoJsie MarHuTHoe noJje 3eMJM U ero 3HayeHUe JJis
*kU3HU Ha 3emiie OnbIT IpcTesa MarHUTHOe MoJie 3JeKTPUYECKOro
ToKa [IpyMeHeHHe 3JIeKTPOMarHMTOB B TexHUKe JlelicTBUe Mar-
HHUTHOIO MO0JIS1 Ha NPOBOJHHUK C TOKOM JJIeKTPOJBUraTe/b MOCTOSIH-
HOro Toka Hcmosib30BaHUe 3JIEKTPOABUraTesedl B TeXHUYECKUX
YCTPOMCTBAX U Ha TPaHCIOPTe

12 Paboyas nporpamma



OnbiTel Papazies flBieHue ajieKTpoMarHuTHoW wuuHaykuuu Ilpa-
Busio JleHua IJnaekTporeHepatop Crnocob6bl MOJy4YeHUs 3JIeKTpuye-
CKOU 3Hepruu IJJIEKTPOCTAHIIMM HA BO30OHOBJIIEMBIX HCTOYHHKAX
3Hepruu

Hemonucmpauyuu

1 3sexkTpu3auuda Te

2 1Ba poJia 3JIeKTPUYECKUX 3aps/ioB U B3aMMOJelCcTBUe 3aps-
>KEHHBIX TeJl

3 YcTpoHCTBO U JleficTBUE 3JIeKTPOCKOIa

4 JynekTpoCcTaTUYecKass MHAYKLUS

5 3aK0H coxpaHeHUs 3JIeKTPUYECKUX 3aPSAJ0B

6 IIpOBOAHUKMU U JUIJIEKTPUKHU

7 MopenvpoBaHUe CUJIOBbIX IUMHUN 3JIEKTPUYECKOT0 M0JIs

8 MCTOYHMKU NOCTOSTHHOTO TOKa
9 /JlelcTBUA 3JIEKTPUYECKOr0 TOKa
10 DJIeKTpHUYECKHH TOK B KUJKOCTH
11 T'a3oBBIN pa3pan
12 H3mepeHHe cUJbl TOKA aMIIEPMETPOM
13 U3mMepeHHe 3JIeKTPUYECKOTr 0 HANPSXKEHHUSA BOJIBTMETPOM
14 PeocTaT U MarasvH CONPOTHUBJIEHUU
15 Bs3auMo/jielicTBHe MOCTOAHHBIX MarHUuTOB
16 MozennupoBaHue HEBO3MOKHOCTH pa3/ieJieHys NOJKCOB Mar-
HUTa
17 MopenvpoBaHUe MarHUTHBIX N0JI€e NOCTOSHHBIX MarHUTOB
18 OnbIT IpcTega
19 MarHuTHOe noJie Toka JJIEKTPOMarHuT
20 JleficTBHe MarHUTHOTO N0JIS1 HA NIPOBOJAHUK C TOKOM
21 dsnekTpoABUraTe b IOCTOSHHOIO TOKa
22 HccnenoBaHue sBJ€HUA 3J1eKTPOMarHUTHOU MHAYKLIUH.
23 OnbiTel Papages
24 3aBUCUMOCTb HalpaBJleHUS UHAYKIUOHHOTO TOKa OT YCJA0BUH
ero BOSHUKHOBEHUS
25 JJeKkTporeHepaTop MOCTOSTHHOTO TOKA
Jlabopamopnsie pab6omst u onvimul
1 OnbITHI O HAOJIOAEHUIO 3JIEKTPU3ALUU TeJ UHAYKIUEH U IpHU
CONPHKOCHOBEHUU
2 HUccnepnoBaHue felCTBUSA 3JIEKTPUYECKOrO MOJISI HA HIPOBOAHU-
KU U JUIJIEKTPUKU
3 C6opka ¥ npoBepKa paGoOThI 3JIEKTPUYECKOU I[eMU MOCTOSTHHOTO
TOKa
4 MsMepeHUe U peryjaupoBaHUe CUJIbl TOKA
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5 HM3mepeHUe U peryJiMpoBaHue HallPsSXKeHU ST

6 HccnenoBaHue 3aBUCUMOCTH CHJbl TOKa, HAYILEro 4epe3 pe-
3UCTOP, OT CONMPOTHUBJEHUS] PE3UCTOpPA U HaNpPSDKEHUs Ha pe3u-
cTope

7 OnbITBI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOr O CO-
NMPOTHUBJIEHUSI NMPOBOJAHUKA OT €ro AJIMHBI, IJIOIAJAU Momepey-
HOT'O CeYeHUs U MaTepHasa

8 I[lpoBepka mpaBuJia CJOKEHUS HaNpsH>KeHUH NpU IocjefoBa-
TEeJIbHOM COeJUHEHHUH JBYX PE3UCTOPOB

9 IlpoBepka mpaBuJia AJsl CHUJbl TOKa NMpPU MapajjielbHOM COelu-
HEHUU PE3UCTOPOB

10 OmnpegeneHue pPaGOThI 3JEKTPUYECKOTO TOKA, UAYIIEro 4yepes
pe3ucTop

11 OmnpepnesieHMe MOUIHOCTH 3JIEKTPUYECKOTO TOKA, BbIJeIsieMOU
Ha pe3ucTope

12 UccnenoBaHuWe 3aBUCMMOCTHU CHUJIbI TOKA, UAYILILETrO Yepe3 JiaM-
MOYKY, OT HallpsSP)KeHUA Ha HeH

13 Onpepenenue KII/Jl HarpeBaTeist

14 UccnenoBaHue MarHUTHOTO B3aMMO/JIENCTBHUS NMOCTOSIHHBIX Mar-
HUTOB

15 HM3y4yeHMe MAarHUTHOIO MOJIS MOCTOSIHHBIX MarHUTOB NPH HX
00'beIMHEHUH U Pa3/leJIeHUU

16 UccnepoBaHue AeHCTBUSA 3JeKTPUYECKOrO TOKA Ha MAarHUTHYIO
CTpesKy

17 OmnpeIThl, [AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI B3aWMOJEN-
CTBYA KaTyUKHU C TOKOM M MarHuTa OT CUJIbl TOKa WU HalpaBJie-
HHUA TOKa B KaTyLIKe

18 U3y4yeHue [elCTBUA MarHUTHOIO 0JI1 HA IPOBOJHUK C TOKOM

19 KoHcTpyupoBaHHe U HU3ydyeHHE PAGOTHI 3JE€KTPOJBUTATENS

20 Usmepenue KII/l asieKTpoABUraTeJbHON YCTaHOBKU

21 OnbITHI O MCCAEAOBAHUIO SIBJIE€HUS 3JIEKTPOMAarHUTHON UHAYK-
LIMU: UCC/elOBaHUME W3MEeHeHUH 3HauyeHUs U HalpaBJIeHUS HH-
AYKIUOHHOTrO TOKa

9 knacc

Pa3aen 8. MexaHu4ecKue AABJI€HUA

MexaHuyeckoe JBHKeHUe MaTepuanbHasd Touka CucTeMa OT-
cyéta OTHOCUTE/NBHOCTb MeXaHUYeCKoro JBHKeHUs PaBHoMepHoe
NpsIMOJIMHENHOe JBUKeHUe HepaBHOMepHOoe NpsIMOJUHENHOEe JBU-
>keHue CpeJHsisT U MTHOBEHHasi CKOPOCTb TeJla INpPU HepaBHOMeED-
HOM JBUXXEHUH
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YckopeHrve PaBHOyckopeHHOe mnpsiMoJiMHellHoe JBWXeHHe CBo-
6oaHoe nagenve OnbIThl [anuies
PaBHOMepHOe ABHXKeHHEe Mo OKpyxkHocTUu Ilepuos u yactoTa 06-
pameHus JluHelHass U yrjoBasg ckopocTu LleHTpocTpeMuTesbHOE
yCKOpeHHe
[lepBbiii 3akoH HbioToHa BTopo# 3akoH HeloToHa Tperuil 3a-
KOH HproToHa [IpMHIMI CyNnepno3uLiuy CHUJI
Cuuia ynpyrocTtu 3akoH 'yka CuJjia TpeHUS: chJila TPEHHUS CKOJIb-
»KeHUsI, CUJla TPEHUS MOKOS1, ipyrue BUIbl TPEHUS
Cusia TAKeCTHU Y 3aKOH BCEMHUPHOIO TATOTEHUA YCKOpeHUe CBO-
6oaHoOrO naZieHus /ipmxkeHue miaHeT BokpyT Coanua (MC) IlepBas
KOCMUYecKasi CKopocTb HeBecoMOCThb U neperpy3ku
PaBHOBecHe MaTepua/lbHOM TOYKU AGCOJIOTHO TBEpPJAOE Tesao
PaBHOBecHe TBEPAOro Tesia C 3aKpPENIEHHOW OChi0 BpalieHuUss Mo-
MEHT CuJbl LleHTp TsKecTH
HMmnysnbec Tesma HU3MeHeHne uMmnyabca HMMnysbc cuiabl 3akoH
coxpaHeHUs uMnyJabca PeakTuBHOoe aBHKeHHEe (MC)
MexaHuyeckasi paboTa U MOLIHOCTb PaGoTa cus TSXeCcTH, yIpy-
rocty, TpeHusi CBsA3b 3HEPTHU U paboThl [loTeHIMa/bHAs S9HEPTUs
TeJa, IOAHATOr0 HaJ, NOBEPXHOCTBIO 3eMJiM [loTeHIManbHasa sHep-
ruda cxatoul npyxkuHbel KnHetndyeckas sHeprusa Teopema o KuHe-
THUYECKOUN 3HepPTruU 3aKOH COXpaHEHUSI MeXaHUYECKOU IHEPTUH
Hemoncmpayuu
1 Ha6ustoieHHe MEXaHUYECKOr 0 JBMXKEHHUS TeJla OTHOCHUTETbHO
pa3HBIX TeJ OTCYETA
2 CpaBHeHUe NyTeHd U TPAEKTOPUU JBUKEHUS OJHOIO U TOTO Ke
Tesla OTHOCUTEJbHO Pa3HbIX TeJ OTCYETa
3 U3MepeHHe CKOPOCTU U YCKOPEHUS NPSMOJUHENHOTO JBUXe-
HUA
4 HccnepoBaHve NMPHU3HAKOB PaBHOYCKOPEHHOTO JBUXKEHUS
5 HabGuroieHre ABMKEHUS TeJla M0 OKPY>KHOCTH
6 HabusirogeHue MexaHUYECKHUX SIBJEHHH, NPOUCXOASANINX B CH-
creMe oTcuéTa «Tesiexkka» Npy e€ paBHOMEPHOM U YCKOPEHHOM
JBI>KEHUHU OTHOCUTEJIbHO KabruHeTa GU3NKU
7 3aBUCUMOCTb YCKOPEHHUs Teja OT MacChl TejJa U JeNCTByMOIen
Ha Hero CUJIbI
8 HabGuojeHre paBeHCTBa CUJ NTPU B3aUMOJEUCTBUU TeJl
9 3MeHeHUe Beca TeJia IPU YCKOPEHHOM JBUXXEHUU
10 llepepavya uMny./bca NpyU B3aUMOJENCTBUU Tes
11 Tlpeo6pa3oBaHHUs IHEPTUU NPU B3AUMOJIEHCTBUU TeJ
12 CoxpaHeHUe UMIYJbCa NPU HEYIPYTrOM B3aUMOJAEUCTBUU
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13 CoxpaHeHUe UMIyJibCa NPHU abCOJIOTHO YIIPYroM B3auMo/ei-
CTBUU
14 HabGsoaeHue peaKTUBHOIO JBWXKEHUS
15 CoxpaHeHHe MeXaHUYeCKOW 3HepTruU NpU CBOGOJHOM MaJleHUH
16 CoxpaHeHHe MeXaHUYeCKOW 3HEepruu IMpu [JBHKEHUU Tesa IMOJ,
JlefiCTBUEM MpPYKUHbI
Jlabopamopnsie pabomsr u onvimol
1 KoHcTpyupoBaHUe TpaKTa [Jisl pa3roHa W JlajibHelIllero paBHO-
MEPHOTO JABM>KEHUS LIapuKa UJIHU TeJeXKU
2 OnpepesieHue cpeJlHEH CKOPOCTHU CKOJIBXXEHUS OpyCcKa WJH JIBU-
»KeHU sl LapuKa 10 HaKJIOHHOM MJI0CKOCTH
3 OnpefesieHHe yCKOpeHHUd TeJa NPU PaBHOYCKOPEHHOM /[iBHXe-
HUU 110 HAaKJIOHHOM IJIOCKOCTU
4 HccinenoBaHue 3aBUCHMOCTHU NYTH OT BpPeMeHU IIPU PaBHOYCKO-
PEHHOM /IBH)KeHU U 6e3 HauyaJIbHOM CKOPOCTHU
5 [IpoBepka rumnoTesbl: €cJd MPU PABHOYCKOPEHHOM JABUKEHUH
6e3 HavYaJIbHOM CKOPOCTH MyTH OTHOCATCA KaK pPsiJi HEYETHBIX
YuCceJ, TO COOTBETCTBYIOUIHE MPOMEXKYTKH BpeMEHH OJhHa-
KOBBI
6 HUccienoBaHue 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBXKEHHUS OT CH-
JIBl HOpPMAJIbBHOT O aBJIEHHUS
7 Onpepesenre ko3¢duLMeHTa TPEHUA CKOJIbXEeHUs
8 OnpepeneHne )XECTKOCTH NPYKUHbBI
9 OnpegesieHne paboOThl CUJIbI TPEHUS NIPU PaBHOMEPHOM JIBHXKe-
HHUHU TeJla 10 TOPU30HTA/IbHON OBEPXHOCTH
10 OnpepesieHue paboOThl CHUJIBI YNPYroCTH NpH MOoAbEMe TIpysa
C UCI0JIb30BaHKEM HeNOABHKHOI'O U MOJABHXKHOTO GJIOKOB
11 M3y4yeHue 3aKOHA COXpaHEHUs 3HEPTUU

Pa3gen 9. MexaHn4eckHe K0J1e6aHUs U BOJHBI
Kose6aTtenbHoe aBHkeHHe OCHOBHbIE XapaKTepPHUCTHUKHU KoJieba-
HUH: IepuoJ, 4acToTa, aMIUINTyAa MaTeMaTU4YeCKHMH U NPYKUH-
HbIM MasgTHUKHU [IpeBpallieHHe 3HEPTruU NpU KojaebaTeJIbHOM JIBU-
KEHUH
3aTyxarouue kose6aHus BeiHyx/ieHHbIe Kosie6aHUusl Pe3oHaHc
MexaHn4yeckue BosiHbl CBOMCTBa MeXaHHWYeCKHUX BOJIH IIpo-
JOJIbHBIE U TOoNepeyHble BOJIHBI /[IMHA BOJHBI U CKOPOCTb €€ pac-
npocTpaHeHUs1 MexaHu4YecKue BOJIHBI B TBEPJOM TeJsle, celcMUYe-
ckue BoJiHbI (MC)
3Byk 'poMKOCTb 3ByKa U BbicoTa TOHa OTpakeHHe 3BykKa HH-
$pa3BykK U yAbTpPa3ByK
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Hemonucmpauyuu

1 Ha6nawoaeHve kKoJyiebaHUM Tesl MMOJ AeHCTBHUEM CHJIbl TSIXKECTH
U CUJIbI yIIPYTOCTH

2 HaburosieHue KoJie6aHUM rpy3a Ha HUTH U Ha TPY>KHUHE

3 HabGutoZieHue BbIHYKJeHHbIX KOJIe6aHUM U pe30HaHca

4 PacnpocTpaHeHUe MPOJOJILHBIX U IMONepeyHbIX BOJIH (Ha Mo/je-
Ju)

5 Ha6sroieHUe 3aBUCUMOCTH BbICOTHI 3ByKa OT YaCTOThI

6 AKyCTHYeCKHUM pe30HaHC

Jlabopamopnsie pabomsr u onvimol

1 OmnpefeneHue 4acTOThI U MepUoJia KOJIeOaHUNM MaTeMaTH4YeCKO-
ro MasgTHUKA

2 OmpepesieHMe 4acTOThbl M NepuoJia KoJjiebaHUH NpPYyKMHHOTO Ma-
SATHUKA

3 HccienoBaHMe 3aBUCUMOCTH IepHoJa KOJIeOaHUN MOABENIeHHO-
r'o K HUTU rpy3a OT JJIMHbI HUTH

4 VccnenoBaHye 3aBUCUMOCTHU Nepro/ia KoaebaHU N NPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a

5 IlpoBepka He3aBHUCHUMOCTH IepHoJla KoJieOGaHUU Trpys3a, MojBe-
LUIEHHOTO K HUTH, OT MaccChl rpysa

6 OnbIThI, AEMOHCTPHUPYIOIIME 3aBUCUMOCTb Nepuoja KosaebaHuH
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a M JKECTKOCTH MpYy-
KU HBI

7 U3smepeHUe yCKOpeHHsI CBOGOJAHOIO MaJeHus

Pasgen 10. J/IeKTpOMarHUTHOEe I0Jie U 3JeKTPOMarHUTHbIE
BOJIHBI

JJIeKTPOMarHuTHOe MmoJie JJIeKTpOMarHUTHble BoJiHbI CBOMCTBa
3JIEKTPOMAarHUTHbIX BOJIH Illkaja 3/eKTpOMarHUTHBIX BOJIH Hc-
MMOJIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOU CBSI3U

JseKTpoMarHuTHasg npupoga cBera CkopocTb cBera BoJsiHOBBIE
CBOMCTBA CBeTa

Hemoncmpayuu

1 CBoiicTBa 3/1eKTPOMAarHUTHBIX BOJIH

2 BosiHOBBIE CBOMCTBA CBeTa

Jlabopamopuvie pab6omovr u onvimul

1 U3y4yeHUe CBOWCTB 3JIEKTPOMAarHUTHbBIX BOJIH C TOMOILbI MO-

6unbHOrO TesedpoHa

Pa3aen 11.CBeTOoBBIE ABJIEHUA

JlyyeBast Mozenb cBeTa McTouyHUKU cBeTa [IpsiMosvHelHOe pac-
npocrpaHeHre cBeTa 3aTMeHus CoJsiHUA U JlyHbl OTpa)keHUe cBe-
Ta [l710ckoe 3epkasio 3aKOH OTpaXKeHUs CBeTa
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[IpenomieHue cBeTa. 3aKOH mpeJsioMJieHUs1 cBeTa. [losiHoe BHY-
TpeHHee OTpakeHHWe cBeTa. Mcrnosb30BaHUEe IOJHOTO BHYTPEHHEro
OTpakKeHUs B ONTUYECKUX CBETOBO/JaxX.

Jlunza. Xopx snyded B JMH3e. OnTUYecKas cucTeMa goToanmnapa-
Ta, MUKpockona U Teseckona (MC). '1a3 kak onTH4eckasi CHCTeMa.
B/1M30pyKOCTh U Ja/IbHO30PKOCTb.

PasJjioxxkeHue Gesioro cBeTa B cneKTp. OnbiTel HbhroToHa. Ciioxe-
HUe CIIeEKTpPaJIbHbIX 11BeTOB. /lucnepcus cBeTa.

Hemonucmpauyuu

1. [IpsiMosiHeliHOEe paclpocTpaHeHHUe CBeTa.

2. OTpa)keHHe CBeTa.

3. llosryyeHue n3o06parkeHUH B MJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.

[IpesrioMmeHue cBeTa.

OnTuyeckui CBETOBOJ,.

Xon ny4yed B cobuparolei JUH3eE.

Xo/j jiyyell B pacceMBaloleN JUH3e.

[TonyyeHre n306paKEHUU C TOMOIIbIO JINH3.

[MpuHuun geiicrBus doToamnmnapara, MUKPOCKONA U TeJIECKO-
na.

10. Mogenn ryasa.

11. PasnoxeHue 6esioro cBeta B CIIEKTP.

12. TlosiydyeHure GeJsioro cBeTa IPU CJI0XKEHUHM CBeTa Pa3HbIX LIBETOB.

Jlabopamopnsie pab6omvl u onsimul

1. UcciiepoBaHue 3aBUCUMOCTH yTIJla OTPA>KeHUA CBETOBOIO Jiy4ya
OT yTJla NaJleHus.
2. 3yyeHue XxapaKTepHUCTUK U3006pakeHus NpeJMeTa B IJIOCKOM
3epkaJie.
3. UccnepoBaHye 3aBUCHMMOCTH yTIJjla MpPeJIOMJIEHUS CBETOBOIO JIy-
4a OT yrIJia NaJleHUd Ha FpaHHULle KBO3AYX—CTEeKJI0».
. [losnyyeHne M306pakeHUH € MOMOILbI0 COGUpAIOILEH JIMH3DI.
. Onpepnenenue GOKYCHOrO pacCTOSIHUS U ONITUYECKOM CHUJIbI CO-
GupawIlel JUH3bI.
. OnbITHI 110 pa3/oKeHHI0 6esIoro CBeTa B CHEKTD.
7. OnbITHI 10 BOCOPUATHIO 11BETA NPeJMETOB IPHU UX HabJII0eHUU
yepes LBeTOBble GUIBTPHI.

O 0N

vl e

o)

Pa3aen 12. KBaHTOBBIE IBJIEHUS

OnbrThl Pe3epdopaa v niianeTapHas Mojiesib aToMa. Mosiesnb aTo-
Ma bopa. UcnyckaHue u norJioleHue ceeta atromoM. KBaHThl. JIu-
HeH4yaTble CIEKTPHI.

PaguoakTuBHOCTb. Asibda-, 6eTa- U raMmMma-usJaydeHus. CTpoe-
HUe aTOMHOro siapa. HykJioHHas Mo/eJib aTOMHOTO s/ipa. U30Tomnbl.
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PaguoakTuBHbIe npeBpalleHusa. [lepuos mosypacnaja aTOMHBIX
anep.
fAnepHble peakiuu. 3aKOHBI COXpPaHEHHUs 3apsiJOBOT0 U MacCOBO-
ro yuces. JHepPrus CBs3M aTOMHBIX s/iep. CBA3b MacChl U 3HEPTUHU.
Peakuuu cuHTesa u feseHus agep. Uctounuku sHepruu CosiHLAa U
3Bé3 (MC).
flnepHas sHepreTuka. [leicTBUS pailHOAaKTUBHBIX U3JIyUeHUH Ha
»XHUBble opraHusmsbl (MC).
Hemonucmpauyuu
. CrleKTphbl U3JIy4eHUS U NOTJIOLeHU.
. CleKTphl pa3JIMYHbIX T'a30B.
. CnekTp BogopoJa.
. HabsaroieHue TpekoB B Kamepe BusibcoHa.
. PaboTa cuéTynka HOHU3UPYIOUUX U3JTYYEeHUH.
. PerucTtpanusa ussydeHUs NPUPOAHBIX MHHEPAJIOB U HPOJAYK-
TOB.
Jlabopamopnsie pabomst u onvimol
1. HabGsroieHU e CIJIONIHBIX U JIMHEHYATBIX CHEKTPOB U3JyYe-
HUS.
2. UcciepoBaHue TpeKOB: U3MepeHHe 3HEePruMu 4acTHUIbI 10 TOP-
Mo3HOMY nyTH (1o dororpadusam).
3. U3mepeHue pagnoakTHBHOro ¢poHa.

NUTL A WD

IIOBTOpPUTE/ILHO-06061AIINH MOAY/Ib

[ToBTOPUTENBHO-0600IAIUI MOAY/Ib NpefHAa3HAdYeH /MAJs CH-
CTeMaTH3aluy U 0GOOLIEeHUsI NPeAMETHOTO COJep>KaHUs U OIBITa
JlesITEeJIbHOCTH, TPUOOPETEHHOrO NMPU H3YYeHUH BCero Kypca ¢usu-
KU, a TaKXe JJsl HOATOTOBKH K OCHOBHOMY rOCyZapCTBEHHOMY 3K-
3aMeHy No ¢u3MKe Jjs 00y4aIIIUXCs, BbIOPABIIMX 3TOT y4eOHBIH
npeMer.

[Ipy H3y4eHUH [AAHHOTO MOAYJIS DeaJu3yloTCs W CUCTeMaTU3H-
pPYIOTCS BU/ABI JleTEJbHOCTH, HA OCHOBE KOTOPBbIX OOecrneynBaeTCs
JOCTIXKEHUe IMpeJAMEeTHbIX W MeTalpeJMeTHbIX I[JIaHUPYEMBIX pe-
3y/JbTaTOB 06y4eHUs, GOpMUPYyeTCs eCTeCTBEHHO-Hay4YHas rpaMoT-
HOCTb: OCBOEHHE Hay4YHbIX MeTOJI0B HCCJe[0BaHUSA SIBJIEHUH NmpUpo-
bl U TEeXHUKH, OBJIaJileHHe YMEeHUSMHU OOBACHATb Pu3ndecKkue fB-
JIeHUsl, TPUMeHsAsA NOJIydeHHble 3HaHUsA, pellaTb 3aJayd, B TOM
YyHcJie KaueCTBEHHbIE U 3KCIIepUMEHTAJIbHbIE.

[IpyHUUNINAIBbHO [AesATEeJbHOCTHBIM XapakTep JAaHHOrO pasjesa
peanusyeTcs 3a CYET TOro, YTO yyalldecs BBINOJHAKT 3aJaHus,
B KOTOPBIX UM IpeJjlaraeTcs:
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6 Ha OCHOBE IOJIYYeHHbIX 3HAaHUN pPaCrno3HaBaTb U HAYYHO OGBsC-
HATb QU3UYECKHEe SIBJIEHUsS B OKpYXKalollled MpUpojie U TMOBCEJ-
HEBHOM KU3HU;

HCIO0JIb30BaTh Hay4Hble METOJbl HCCAe0BaHUs (PU3UYECKUX SAB-
JIeHUH, B TOM YUCJIe JiJIS IPOBEPKU TUIOTE3 U MOJYyYeHHUS Teope-
TUYECKHUX BbIBOJOB;

00'BSICHATH Hay4YHble OCHOBbI HauboJsiee BaXKHBIX JOCTHKEHUM cO-
BPEMEHHBIX TEXHOJIOTUN, HalpuMep, NPaKTHUYECKOrO HCIO0JIb30-
BaHUs pPa3/IMUHbIX MUCTOYHHUKOB 3HEPrUHM HA OCHOBE 3aKOHa Ipe-
BpallleHUsI U COXpaHEHHUS BCeX U3BECTHBIX BUJIOB SHEPTUU.

Kaxxzias u3 TeM JaHHOro pasjesa BKJIKYaeT 3KCIepUMEHTaJbHOE
hccaeoBaHue o06006mja0Iero xapakTepa. Pasznesn 3aBepiiaeTcd
NpoOBeJIEHHEM [IUArHOCTUYECKOW U OLIEHOYHOM paboThl 3a KypcC OcC-
HOBHOM ILIKOJIBI.

o

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

H3yuyeHue ydyebHoro npeamera «®dusuka» Ha ypOBHE OCHOBHOIO
o61ero o6pasoBaHUA JOJKHO 00ecledYrMBaTh JIOCTUXKEHHUE CJIeJyIo-
I[UX JUYHOCTHBIX, MeTalpeJAMeTHbIX U MpPeJAMEeTHbIX 06pa3oBaTe/ib-
HbIX Pe3yJIbTaTOB.

JMMHOCTHbIE PE3YNIbTATDI

Ilampuomuueckoe eocnumanue:

—IIposiBJIeHUEe UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHU IO
poccuiickolt GU3NYECKOU HAYKH;

—I[€EHHOCTHOE OTHOILIEHHE K JJOCTHKEHUSIM POCCUNCKUX YUé- HbIX-
$usukos.

I'pasicoanckoe u OyxXx08HO-HPABGCHIEEHHOE 60CRUMAHUE:

—TOTOBHOCTh K aKTHBHOMY y4aCTHIO B OOCYKJIeHUH OOLIeCTBEHHO-
3HAYUMBIX U 3THUYECKUX NMPO0O6JeM, CBA3aHHBIX C MPAKTHYECKUM
NpUMeHEHHUEM JJOCTHKeHUN PU3UKY;

—O0CO3HaHHE BAXKHOCTU MOPAJbHO-3ITHYECKUX MPHUHIUIOB B [es-
TeJIbHOCTU Y4EHOrO.

Icmemuueckoe eocnumanue:

—BOCIpUATHE 3CTeTUYEeCKUX KauyeCcTB pHU3HUecKOl HayKU: eé rap-
MOHMYHOI'0O IOCTPOEHHS, CTPOTrOCTH, TOYHOCTH, IJAKOHUYHOCTH.
Llennocmu nayunozo nO3HaAHUA:

—OCO3HaHMe LLeHHOCTH PU3NYeCKOH HayKH KaK MOIIHOTO UHCTPY-
MeHTa [I03HaHUS MUpPA, OCHOBBI Pa3BUTHSA TEXHOJIOTHUH, BaXKHeH -
LIed COCTaBJIAKWIEN KYJAbTYPhI;

—pa3BHUTHe Hay4yHOH J10603HATE/bHOCTH, MHTepeca K HcCCJefoBa-
TeJIbCKOU e TeJIbHOCTH.

Dopmuposarnue Kyabmypol 300P06b: U IMOUUOHATILHOZO
onazononyuus:

—OCO3HaHUe LIeHHOCTU 6e30MacHOro o6pasa »KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BXKHOCTHU NpaBUJ 6€30IacHOro MoBeje-
HUS Ha TPAHCIOPTe, Ha J0pOrax, ¢ 3JeKTPUYEeCKUM U TelJOBbIM
060py/Zl0BaHUEM B JJOMALIHUX YCJIOBUSX;

—cbOpMUPOBAHHOCTb HaBblKa pedJieKCUH, IPU3HAHUEe CBOero mnpa-
Ba Ha OIIMOKY M TAKOTO e [paBa y Jpyroro 4yejgoBekKa.
Tpyooeoe eocnumanue:

—aKTHUBHOE y4yacTHe B pelleHUH NPaKTUYeCKHUX 33ajad (B paMKax
CceMbH, LIKOJIbI, TOPOJa, Kpasi) TEXHOJIOTUYECKOHN U COLlHaJbHOU
HalpaBJIEHHOCTH, TPEOYIOIIUX B TOM 4yucjae U U3UYEeCKHUX 3HA-
HU;
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—UWHTEpEC K NMPAKTUYECKOMY H3y4YeHHUI0 Npodeccuii, CBA3aHHBIX
c PU3UKOI.

IKonozuueckoe 6ocnumanue:

—opHeHTalYA Ha IpUMeHeHe PU3UIECKUX 3HAHUH [Jis1 pellleHUs
33/1a4 B 06J1aCTHU OKPY>KaloIeU cpe/ibl, IJIAHUPOBAHUS MOCTYIKOB
U OLIEHKU UX BO3MOXKHBIX MOCJEICTBUN [IJIsl OKPYKalolleill cpenabl;

—O0CO3HaHHe TIJI00aJIbHOTO XapaKTepa 3KOJIOTHMYeCKUX MpobjeM
U NyTel UX pelieHUs.

Aoanmauyus 00yuarOwezocs K U3MeHAI0OUUMCA YC1068U-

AM COUUAILHOU U NPUPOOHOIL CPeOobl:

—INOTPe6HOCTh BO B3aUMOJIEMCTBUU NPU BBINOJHEHUH HCCJeloBa-
HUM U NpoeKTOB ¢GU3WYECKON HaINpaBJIeHHOCTH, OTKPBITOCThb
OIBITY YU 3HAHUSAM JIPYTUX;

—TIOBbIIIEHWE YPOBHS CBOeH KOMIIETEHTHOCTH 4Yepe3 IMpakKTUye-
CKYI0 esiTeJIbHOCTD;

—noTpe6HOCTh B GOPMUPOBAHMU HOBBIX 3HAaHUU, B TOM uyucie dop-
MYJUPOBATh UJEU, MOHATHSA, TUNOTE3bl 0 PU3UUYECKUX O06bEKTaX
U SIBJIEHUSX;

—o0co3HaHUe JeUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH
B 06y1acTu QU3UKY;

—IJIaHUPOBAaHUE CBOEro pPa3BUTHUA B NPUOOPETEHHUH HOBBIX HU3H-
YeCKHUX 3HAaHUH;

—CTpeMJieHHe aHaJIM3UPOBATb WU BBISBJISATH B3aWMMOCBSI3U IPHUPO-
[bl, 00IeCTBA M 3KOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM U-
3UYECKUX 3HAHUH;

—OIlleHKa CBOUX JIEMCTBUU C y4YETOM BJIMSHHUS HA OKPYXKAIOIIYIO
cpeny, BO3MOXHBIX IJ106abHbIX TOCIE/CTBUH.

METAMNPE/METHBIE PE3Y/IbTATbI

YHuBeEpCaibHble No3HaBaTe/lbHble p,eﬁcmvm

bazoevle nozuueckue oeiicmeust:

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

—YyCTaHaBJIMBATh CyLIeCTBEHHbIH MPU3HAK KJIacCUPUKALIMH, OCHO-
BaHUA /151 06001eHUsT U CPAaBHEHUS;

—BBIfIBJISITh 3aKOHOMEPHOCTH M MNPOTHUBOpPEUYHUs] B paccMaTpUBae-
MbIX GaKTaX, JAHHBIX U HAOJIIOJeHUAX, OTHOCAIIUXCA K dusnde-
CKHUM SIBJIEHUSIM;

—BBISIBJISITh MPUYUHHO-C/IE/ICTBEHHbIE CBS3U NPU U3y4YeHUU ¢u3U-
YeCKUX SIBJIEHUH U MPOIECCOB; /eJiaTh BBIBOJbI C MCIOJb30BaHU-
eM [JIeIlyYKTUBHbIX U WHJAYKTHUBHBIX YMO3aKJ/IIOYEeHUH, BbIJBUTaTh
TUNOTE3bl O B3AUMOCBS3X GU3UUECKUX BEJTUUNH;
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—CaMOCTOSITEJIbHO BbIOMpPATh CHOCOO pelieHUs y4eOHOU ¢usnyde-
CKOU 3a/iayu (CpaBHEHHE HECKOJIbKUX BapUAHTOB pelleHHs, BbI-
60p HauboJiee MOAXOASIIETO C YYETOM CAaMOCTOSITEJIbHO BhIJIeJIeH-
HbIX KDUTEPUEBR).
bazoevie uccneooeamenvckue oeiicmeus:

—MHCIO0Jb30BaTh BONPOCHl KaK MCCIAeJ0BaTeJbCKUN WHCTPYMEHT
MO3HAHUS;

—IPOBOJAUTH [0 CAMOCTOSITEJbHO COCTaBJEeHHOMY IJIaHy OIBIT, He-
CJIOXKHBIA (QU3UYECKUN IKCIIEPUMEHT, HeOOJIbIoe HCCaeoBaHUe
du3nUecKoro siBJeHUS;

—OLleHUMBaTb Ha NPUMEHUMOCTb U JOCTOBEPHOCTb HH}OpMaluio,
MOJIYYeHHYI0 B XO/ie UCCJIe[JOBaHUs UJIU 3KCIIEPHMEHTa;

—CaMoCTOATeNbHO GOpPMY/HpPOBaTh 0606IeHUsT M BbIBOJbI IO pe-
3yJbTaTaM MPOBeAEHHOr0 HabJ/II0/JeHHs, OMbITA, UCC/eJOBAHUS;

—IPOTHO3UPOBATh BO3MOXKHOe JajibHellllee pa3BUTHE GU3UYECKUX
MPOLIECCOB, & TAKXKe BbIABUTraThb NMPEJINOJJI0KEHUS 00 UX Pa3BUTHUHU
B HOBBIX YCJI0BUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPHUMEHSATh pa3JUYHble MEeTO/bl, UHCTPYMEHTHI U 3allpOChl IPHU
Mnovcke U oT6ope MHGOPMALMHU UM JAaHHBIX C YYETOM NpeaJio-
»KEHHOU yueb6HOW PU3nIeCcKOr 3a4a4H;

—aHa/JIM3UpPOBaTh, CUCTEMATH3UPOBATb M HHTEPNPETHUPOBATH HH-
dopmanuio pa3IMIHBIX BUAOB U GOPM IpPEACTABIEHUS;

—CaMOCTOSITEJIbHO BbIOMPATh ONTHUMAaJbHYI0 (opMy MpejcTaBJe-
HUS WHPOpMAMM U WUIKCTPUPOBATH pellaeMble 337ayd He-
CJIOKHBIMHU CXeMaMH, AuarpaMMaMH, UHOW rpadukodl U HUX KOM-
OUHaLUAMH.

YHuBEpCa/ibHble KOMMYHWKATMBHbIE AEMCTBUA

Oobwenue:

—B X0/le 06CYyX/leHUsI y4eOHOr0o MaTepuasa, pe3yJbTaToB Jiabopa-
TOPHBIX pabOT U NPOEKTOB 33/|aBaTh BOINPOCHI MO CYIIECTBY 06-
Cy’/laeMOW TeMbl U BbICKA3bIBaTh H/IEW, HalleJIleHHble Ha pelle-
HHe 33/]Ja44 U NoJJep:KaHue 6J1aroesaTeJbHOCTH OGLEeHUS;

—COIOCTABJISITh CBOU CYX/JIE€HUS C CYKJEHUSMU JPYTUX yYacTHU-
KOB ZIMaJIOTa, 06HAPY>KUBATh Pa3JINdHe U CX0/ICTBO MO3ULIUH;

—BbIpaXKaTh CBOIO TOYKY 3pE€HUS B YCTHBIX U MUCbMEHHbBIX TEKCTAX;

—ny6JMYHO NPEACTABJATh Pe3yJIbTAaThl BhINMOJHEHHOTO PpU3UYeCKO-
ro omnbITa (3KCIMEPUMEHTA, UCCJIeIOBAHUS, TIPOEKTA).
Coemecmuasn oesmenvrnocms (compyonuuecmeo):

—IMOHUMaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WH/U-
BU/YaJbHOW pabOThl MPU pelIeHUH KOHKPEeTHOU QU3nvecKoi
Mpo6IeMbl;
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—INpUHUMATh LeJM COBMECTHOH JesTeJlbHOCTH, OpPraHHW30BBIBATHb
JlefCTBHS 1O eé JOCTHXKEHHUIO: paclpelessTb POJIH, 06GCYKJAThb
MPOIECChl U pe3yJibTaThl COBMECTHON paboThl; 060611aTh MHEHUS
HECKOJIbKUX JIIOJIeH;

—BBINOJIHATL CBOI0 YacTb pPaboOThl, JOCTUras KauyeCTBEHHOI'Oo pe-
3yJbTaTa MO CBOEMY HalpaBJEHHWID U KOOPAUHHUPYsS CBOU [Jiel-
CTBUSI C PYyTUMHU YieHaMH KOMaH/bl;

—OLleHUBaTh KayeCcTBO CBOEro BKJ/aJa B OOUIMHM NMPOAYKT MO KpUTe-
pUsAM, CaMOCTOSTeJbHO CHPOPMYJIMPOBAHHBIM Yy4YaCTHUKaMU B3a-
UMOJIEUCTBUS.

YHuBepCasibHble perynsaTuBHble Ael;'iCTBMFI

Camoopzanuzayusn:

—BBIABJISATh NPOGJEMBI B )KU3HEHHBIX U YUEGHBIX CUTYaLUsIX, TPE-
OYIOIIUX AJid pelieHus1 GU3n4eCcKUX 3HAHUH;

—OPHEHTUPOBATHCS B PA3JIMUHBIX MOAX0AaX MPUHATUS pelIeHUN
(uHAMBUAYAJIBHOE, TPUHSATHE PELIEHUs B TPYIIe, IPUHSATHE pe-
LIeHUH rpynmnom);

—CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pelleHUuss GU3NIecKou
3a/la4y WUJIM IIJIaHa MCCe0BaHUsA C YYETOM MMeEIOIUXCH pecyp-
COB M COGCTBEHHbIX BO3MOXXHOCTEH, apryMeHTUpOBaTh NpejJjara-
eMble BapUMaHThI pellleHHH;

—/JieJ1aTh BbIGOP U 6paTh OTBETCTBEHHOCTD 3a pelleHHe.
Camoxonmpoins (pegprexcus):

—/laBaThb a/leKBaTHYI0 OLeHKY CUTyalMu U NpejJjaraTh IJIaH eé u3-
MeHeHHUS;

—O0O'BACHATD NPUYMHBI JOCTHXKeHUs (HeJOCTHXKeHH:A) pe3yJibTaTOB
JlesITeJIbHOCTH, laBaTh OLleHKY IPHOOGPEeTEHHOMY OIBITY;

—BHOCHUTb KOPPEKTUBBI B JleATeJbHOCTb (B TOM YHCJIe B XOJ, BBINOJI-
HeHUsA GU3NYECKOI0 HCCAe[0OBaHHSA WJM NPOEKTa) Ha OCHOBE HO-
BBIX OOCTOATEJbCTB, M3MEHUBIIUXCS CHUTYyalU#, YCTaHOBJIEHHBIX
OIIMGO0K, BO3HUKIIUX TPYLHOCTEH;

—OILleHUBATb COOTBETCTBHE pe3yJibTaTa LU U YCIOBHUSAM.
Imoyuonanvnolit unmenneKkm:

—CTaBUTb cebs1 Ha MeCTO APYroro yejoBeKa B Xo/e Cliopa UJd Ayc-
KyCCHH Ha Hay4YHYIO TeMy, IOHUMAaTb MOTHUBBI, HAMEpEeHHUs U Jio-
TUKY ApYyTroro.

Ilpunamue cebsn u opyzux:

—IpU3HABaTh CBOE MPaBO Ha OUIMOKY MPU pelieHUH PpHU3UUeCKUuX
3a/]a4 UJIU B YTBEPXKAEHUSIX HA HAY4YHbIe TEMBI U TaKOe Ke IPaBo
JApyroro.
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NMPEAMETHbBIE PE3Y/IbTATDI

7 knacc

[IpegMeTHbIE pe3yJibTAThbl HA 6Aa30BOM YPOBHE JIOJDKHbI OTPaXKaTh
cpOpMHUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUHN:

—MHCIO0Jb30BaTh MOHATHUS: PU3NUYECKHE U XUMUUYECKHe sIBJEeHUS;
HabJIIoleHHe, SKCIIEPUMEHT, MO/JleJib, TUIIOTE3a; eAUHUIbI GU3U-
YeCKHUX BeJIMUYMH; aTOM, MOJIeKyJla, arperaTHble COCTOsIHUs Bellle-
cTBa (TBEpOE, XKUAKOE, ra3000pa3Hoe); MeXaHUYeCKOoe JBUXKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, NIPSIMOJUHENHOE), TPAEKTOPHUS],
paBHOJZIecTBYIOIAs cUJI, AedpopManud (ynpyras, jaacTudyeckas),
HEBECOMOCTb, COOGIIal0Iecs: COCYbl;

—pasauyaTthb fABjaeHUs (Auddy3us; TenjoBoe JBUKeHHUEe YacTUL] Be-
LIeCTBa; paBHOMEpPHOe /[BI)KEHHE; HepaBHOMEpHOe J[BUXKeHUE;
WHepLUs; B3aUMOJEWCTBUE TeJs; paBHOBecue TBEPABIX TeJ C 3a-
KpemnJIEHHOW OChbl0 BpallleHHus; nepejiaya JaBJeHUs] TBEPAbIMU Te-
JlaMH, KHUAKOCTSIMHM M razaMy; aTMmocdepHoe [aBJieHHe; IJIaBa-
HHUe TeJ; NMpeBpallleHUs] MeXaHU4YeCKOW 3HepryuH) IO OINHCAHUIO
UX XapaKTepPHbIX CBOWCTB U Ha OCHOBE OMNBITOB, JIEMOHCTPHUPYIO-
IUX JaHHOe GU3NYecKoe siBJIEHUE;

—pacno3HaBaTb NPOSIBJIEHHWE W3YyYEHHbIX QU3UYECKHUX SBJEHUH
B OKpYy»KawIleM MHpe, B TOM 4yuciae GU3UYECKHe sIBJIEHUS B MPHU-
poJie: MpUMephl ABHKEHHSI C Pa3/IMYHbBIMHA CKOPOCTSMH B KHBOU
Y HEXXWBOU MPHUPOJE; AeUCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHHU-
Ke; BJHsIHHE aTMOCOEepHOro AaBJIeHUsI Ha XUBOW OpraHU3M; ILja-
BaHHe pbIO; pblYaru B TeJjie 4YeJIOBEeKa; MpPU 3TOM IepeBOJUThb
MPaKTHYEeCKyl0 33Jladyy B Y4eOHYW, BBIAEJSATb CYLeCTBEHHbIE
CBOMCTBa/MpU3HAKN QU3UUECKUX ABJIEHUH;

—OIHUChIBAaTh U3y4YEeHHbIe CBOWCTBA TeJs U GU3NYECKUe SBJIEHUS, UC-
noJib3ysl Gu3ndecKkre BeJMINHBI (Macca, 06'bEM, IJIOTHOCTh Be-
1[eCTBa, BpeMs, NyTh, CKOPOCTh, CPeIHASA CKOPOCTbh, CHUJIA YIPY-
TFOCTH, CUJIA TSXKECTH, BEC TeJa, CUJIa TPeHHUs, aBjaeHue (TBEpAo-
ro TeJsa, )KUJAKOCTH, ra3a), BbITAJKUBAIOUIAs CHJIA, MeEXaHUYeCKas
paboTa, MOIIHOCTD, MJIEYO CHJIbl, MOMEHT CHJIbl, KO3)OUIIUEHT
M0JIE3HOTO JIEUCTBUS MeXaHW3MOB, KUHETHYeCKass U MOTEeHIU-
aJIbHAs 3HEPTHA); IPU ONUCAHUU NPABUJIbHO TPAKTOBATH QU3U-
YEeCKHUU CMBICJI UCNOJIb3yeMbIX BEJINYUH, UX 0003HAYEHUS U e/1U-
HUIbl GU3UYECKUX BEJHUYUH, HAaXOAUTb (POPMYJibl, CBSI3bIBAIO-
e AAaHHYH (PU3UYECKYyH BEJWYUHY C APYTUMU BEJUYUHAMH,
CTPOUTH rpadUKU U3yUEeHHbIX 3aBUCUMOCTEN GHU3UYECKUX BEJIU-
YUH;

—XapaKTepHU30BaTh CBOKMCTBA TeJs, GU3UYECKUE SIBJIEHUS U MpoIiec-
Chl, UCIOJIb3Ysl IPaBUJia CJI0XKEHUs cuJs (BJI0JIb OJTHON MPsIMOH),
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3akoH ['yka, 3akoH [lackansi, 3akoH ApxuMeja, MPaBUJIO0 PaBHO-
Becus pblyara (6/10Ka), «30J10TO€ MPABUJIO» MEXAaHUKH, 3aKOH CO-
XpaHeHUs MexXaHU4YeCKOU 3Hepruy; NpU 3TOM [JlaBaTb CJIOBECHYIO
GopMyJIMPOBKY 3aKOHa U 3alUChIBAaTh €ro MaTeMaTH4YeCKOe Bbl-
pakeHUe;

—O00BbsACHATh (GU3UYeCKHe sBJIEHUs], MpoLecchl M CBOHCTBa TeJl,
B TOM YHCJ€e U B KOHTEKCTe CUTyallull MPaKTHKO-OpPUEeHTHPOBAH-
HOTO XapakKTepa: BbIABJATb MPUYUHHO-CI€/CTBEHHbIE CBf3H,
CTPOUTH 06'bsiICHEHHE U3 1—2 JIOTUYECKUX LIAaroB ¢ onopoi Ha 1—
2 U3y4YeHHBbIX CBOMCTBA PpU3UUECKUX SIBJeHUN, PHU3UYeCKUX 3aKOHA
WUJIA 3aKOHOMEPHOCTY;

—pewaTh pacyéTHble 334a4d B 1—2 JeHCcTBUs, UCHOJb3Ys1 3aKOHBI
u bopMyJbl, cBsi3blBawlUide pU3UYeCKUe BeJUYUHBI: Ha OCHOBE
aHa/iM3a yCJA0BHS 33Ja4d 3alUCblBaTh KpaTKoe YCJI0BUe, IOJ-
CTaBAATh PU3UYEeCKUe BeJHUYUHBI B GOPMYJibl M NMPOBOJUTH pac-
4YETbl, HAXOAUTH CIpPABOYHbIE JlaHHblE, HEOOXOAUMbIE [l pelle-
HHUS 33jJla4, OLleHMBATh PEAJMCTUYHOCTb I[OJyYeHHOU dJusuye-
CKOU BeJINYHHBI;

—pacno3HaBaTb Npo6JeMbl, KOTOpble MOXXHO PEIlUTb HNPU MOMOLIU
du3snyecKUx MeTOJ0B; B ONMCAHWUU UCCIe[JOBaHUSA BbIJIeJATh NPO-
BepsieMoe INpejloJioXKeHUe (rumnoTe3dy), pasjuyaTb U HHTepIpe-
THUpPOBaTb NOJIyYeHHbIH pe3y/JbTaT, HAaXOAUTb OLIUOKM B XoJe
ONBITA, AeJaTh BBIBOABI 10 €ro pe3yJbTaTaM;

—IpPOBOAUTbL OMNbITHl N0 HAGJIOAEHUI0 (PU3HYECKUX ABJEHUH HIU
dusnyeckux CBOHCTB Tes: GOpPMy/IMPOBATh NpoBepsieMble NpeJ-
M0JIOXKEHUS], COOUpPATh YyCTAHOBKY M3 NpeJJI0KEHHOro 060py/ioBa-
HUS$, 3alIUCBbIBATh X0/, ONbITa U GOPMYyJINPOBATh BbIBO/bI;

—BBINOJHATH NpPsAMble U3MepPeHUA PACCTOSHHS, BpeMeHH, MacCChl
TeJsla, 06'b€Ma, CUJIbI U TeMIlepaTypbl C UCIOJb30BaHHEM aHAJIOrO-
BbIX U IMPPOBBIX NPUOOPOB; 3alMCbIBATh NOKAa3aHUA NPUGOPOB
Cy4éTOM 33JJaHHOM abCOJIIOTHOH NOrPelHOCTH U3MepeHUH;

—IpOBOAUTbL HCCJIe[J0BaHHE 3aBUCHUMOCTH OAHON ¢usnyeckoil Be-
JIMYUHBI OT JPYyro¥ € UCHOJIb30BaHHEM IpPSAMbIX M3MepeHUH (3a-
BHCUMOCTH NYTH PaBHOMEPHO JABMWXKYILEroci Teja OT BpPeMeHH
JABM)KEHUA TeJsla; CUJIbl TPEHUs CKOJIbXKeHHUA OT CHJIbl JaBJeHUs,
KayecTBa 06pabOTKH TMOBEPXHOCTEH Tesl U He3aBUCUMOCTH CHJIBI
TpeHHUsA OT IJIOWAAU CONPUKOCHOBEHHUS TeJ; CUJIbl YIPYTOCTH OT
yAJVHEHUs NPYKUHBI; BbITAJKUBaOLled CUJIbl OT 06bEMa MOTPY-
KEHHOM 4YacTHU TeJsa U OT MJIOTHOCTH XUJKOCTH, eé He3aBUCUMOCTH
OT MJIOTHOCTHU TeJa, OT IJIyGUHBI, HA KOTOPYIO MOrPYKEHO TeJo;
yCIOBUH IJIaBaHUS TeJl, yCJAOBUM paBHOBecHs pblyara U GJIOKOB);
y4acTBOBaThb B IVIAaHUPOBAHUM Y4eOHOTO HCCJIeJ0BaHUs, COOU-

26 Paboyas nporpamma



paTh YCTAHOBKY Y BBINOJIHATH U3MEPEHUS, CAeAys NpeI0KeH-
HOMY IJIaHy, PUKCUPOBATH pe3ybTaThl OJy4YEeHHOH 3aBUCUMO-
CTH pU3NYECKUX BEJIMYUH B BU/Je TPE/JI0KEHHBIX TabJIUI U rpa-
$UKOB, fesaTh BEIBOABI 10 pe3ybTaTaM UCCAeJ0BaHUS;

—IPOBOAUTH KOCBEHHble HU3MepeHUs PU3NUYEeCKUX BeJUYHUH (IJIO0T-
HOCTb BellleCTBa XUJKOCTH U TBEPJAOro TeJa; CUJa TPeHUs CKOJIb-
>KEeHUs; JlaBJeHUe BO3/lyxa; BbITaJIKMBawIllas cuJjia, JelCcTByo-
st Ha NOTPY>KEHHOE B XKHU/JKOCTb TeJio; KO3PPULIHMEHT M0JIe3HO-
ro JAelcTBUS NPOCTbIX MeXaHW3MOB), cjaeAysl NpeJJoXKeHHOH
WHCTPYKLMU: TPU BBINOJHEHUHU U3MEPEHUN cOOUpaATh 3KCIEePHU -
MEeHTAaJIbHYI0 YCTAaHOBKY U BbIUMCJISITh 3HaUeHHEe UCKOMOM BeJiu -
YUHBI;

—Co6JII0/IaTh MpaBUJa TeXHUKU 6e30MacHOCTH NpU paboTe c Jjabo-
paToOpHBIM 060pylOBaHUEM;

—YVKa3bIBaTh NPUHLUIBI JAeHACTBHUSA MNPUGOPOB M TEXHUYECKHX
YCTPOWCTB: BeCbl, TEPMOMETP, JUHAMOMETP, COOGIIAI0IIHeCH CO-
cy/Zibl, 6apoMeTp, pblyar, MOoABHKHbIA U HENOJBUKHBIN 6JIOK, HA-
KJIOHHas MJIOCKOCTb;

—XapaKTepH30BaTh MPUHLMIBI JAeWCTBHUS H3y4EeHHbIX NPUOOPOB
Y TeXHHU4YeCKHX YCTPOMCTB C ONOPOM Ha MX ONMCaHUA (B TOM 4HC-
Jie: MOJUIMIHUKY, YCTPOWCTBO BOJONPOBOAA, TMJpPaBJIUYECKUN
Ipecc, MaHOMeTp, BbICOTOMep, NOPLIHEBOM Hacoc, apeoMeTp), UcC-
[0J1b3ysl 3HAHUs O CBOMcTBax U3MYECKUX SBJEHUH U HEe06XO4u-
Mble $pHU3UYecKHe 3aKOHbI U 3aKOHOMEPHOCTH;

—IpPUBOJUTbL MNpUMepbl / HAxXOAUTb HHPOpMALUI0 O MNpUMepax
MPaKTH4YeCKOr'0 HCINOJIb30BaHUsA (PU3NYECKUX 3HAHUHU B IOBCeJ-
HEBHOH U3HU JJs1 obecreyeHHs 6e30MaCHOCTH IPU O6palleHUuU
C nNpubopaMHU U TEXHUYECKUMMM YCTPOHCTBAMH, COXpPaHEHUs 3[0-
pOBbs U COGJIIOJIEHHUSI HOPM 3KOJIOTMYECKOIo NOBEJeHUS B OKpY-
»Karoleu cpefe;

—OCYyLIeCTBJIATb 0T6OP MCTOUHMKOB MHbOpPMaLMU B ceTU UHTepHeT
B COOTBETCTBHUM C 3aJlaHHbIM IIOMCKOBBIM 3alpocoM, Ha OCHOBe
MMEIIUXCs 3HAaHUH U NMyTEM CpaBHEHHUs] pPa3JUYHbIX HCTOYHU-
KOB BbIZeJATb MHPOpMaLUI0, KOTOpasl sIBJSETCS MPOTUBOpEYH-
BOU WJIK MOXeT GbITb HEJJOCTOBEPHOH;

—MHCIIOJIb30BaTh NpPHU BBINOJIHEHWHU Y4YeOHbIX 33aJlaHUH Hay4yHO-IIO-
NyJASPHY0 JUTepaTypy GU3UYECKOTO COJeprKaHHUs, CIHpaBOYHbIE
MaTepuasibl, pecypcbl ceTd VHTepHeT; BjaZileTb NMpPUEMaMU KOH-
CHEeKTHPOBaHUSI TEKCTa, Npeobpa3oBaHus UHPOpMALUU K3 OJHOHN
3HAKOBOH CHUCTEMBI B APYTYIO;

—C03/1aBaTh COOGCTBEHHbIE KpaTKHe NMHCbMEHHbIE U YCTHBIE cooble-
HUSI Ha OCHOBe 2—3 MCTOYHHUKOB MHopMauuu GU3NYECKOro co-
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JeprKaHus, B TOM YHCJIe MYyGJIHUYHO JieJlaTh KpaTKHUe COObIeHusd
0 pe3yJibTaTax NPOEKTOB UJIM YYeOHBIX UCCJIEJOBAHUMN; IPU 3TOM
rpaMOTHO UCHOJIb30BaTh W3y4YEeHHbIH MOHATHHHBIA annapaTt Kyp-
ca pU3UKH, CONMPOBOXKAATH BICTYIJIEHHE NIPe3eHTallhew;

—IpHY BbINOJIHEHUU y4eOGHBIX POEKTOB U MCCIe[J0OBaHUM pacnpepe-
JIATDb 06H33HHOCTI/I B prnne B COOTBETCTBHUHU C IIOCTaBJIEHHBIMH
3ajJla4aMi, CJeJUTh 3a BBLINOJHEHMEM IlJlaHA AeHWCTBUM, aJleKBaT-
HO OLl€HHWBAThb COﬁCTBEHHbIﬁ BKJIaJ, B AeATEeJIbHOCTb prr[l'[bl; BbI-
CTpaI/IBaTb KOMMYHI/IKaTI/IBHOG B33PIMOL[EFICTBPI€, y‘{I/ITbIBaH MHe-
HUE OKPY KA LUX.

8 knacc

[IpeagMeTHbIE pe3yibTaTbl Ha 6a30BOM YPOBHE JOJIKHbI OTpPaXKaTh
cpOpMHUPOBAHHOCTD ¥ 0OYYAIOIIUXCA YMEHUH:

—MWCNO0JIb30BaTh NOHATUA: Macca U pasMepbl MOJIEKYJ, TelJIOBOe
ABH)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHSA BellleCTBa,
KpHUCTa/JIMYecKkue U aMopdHbIe TeJsa, HachlleHHbIM U HeHachl-
LIeHHbIX Nap, BJAAXHOCTb BO3/yXa; TeMIlepaTypa, BHYTPEeHHAA
3Heprus, TeNJIOBOM JABUraTeJb; 3JleMeHTAapHbIA 3JIEKTpUYECKUU
3apd/, 3JIeKTpUYecKoe IoJie, IPOBOAHUKHA U JU3JIEKTPUKH, MO-
CTOSITHHBIW 3JIEKTPUYECKHUH TOK, MarHUTHOE N0JIE;

—pasiuyaTh fABJeHUs (TelJloBoe pacliMpeHHe/cxkaTHe, TelJole-
pefiada, TelJoBOoe paBHOBeCHe, CMa4yWBaHHe, KalUJUISIDHbIE fB-
JIeHUs], UCTIapeHHe, KOHJleHcallusd, IIJIaBJeHHue, KpUCTAIU3alnus
(oTBepaeBaHMe), KUIeHHUe, Teljonepejaya (TenJ0NpPOBOJHOCTD,
KOHBEKI U, U3Jy4YeHHe); 3JIeKTpU3alusa TeJs, B3auMoJelcTBUe
3apA/0B, AeHCTBUA 3JIEKTPUYECKOTO TOKA, KOPOTKOe 3aMbIKa-
HUe, B3aUMOJIeliCTBUEe MarHUTOB, JeHCTBHe MarHUTHOIO TOJISA
Ha MPOBOJHUK C TOKOM, 3JIeEKTPOMarHuTHasA UHAYKIHSA) 110 OINHU-
CaHHWIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBbITOB, ,€MOH-
CTpUpPY0OLHX JaHHOe pU3NYecKoe ABJIEHUE;

—pacno3HaBaTb NpPOsBJIeHUE H3Y4YeHHbIX GU3UYECKUX SBJIEHHUHU
B OKpy»KalollleM MUpe, B TOM uucie pru3nyeckue SBJEHUs B IPU-
po/ie: MOBEPXHOCTHOE HaTs)KEeHHe M KalWJJISpHble ABJEHUA B
NpUpoJe, KPUCTAJIJIBI B IpUpoAe, usaydeHre CosHIA, 3aMep3a-
HYe BOJ0EMOB, MOpCKHe GpH3bl, 06pa3oBaHUE POCHl, TYMaHa,
HHesl, CHera; 3JIeKTpHUYeCcKHUe sSIBJIEHUs B aTMocdepe, ajieKTpHuie-
CTBO »XUBbIX OPraHU3MOB; MarHUTHOeE 1noJie 3eMJiy, ApeH noJo-
COB, POJIb MarHUTHOTO MOJIA AJIf1 >KU3HU Ha 3eMJle, IOJIAIPHOE CHU-
siHUe; TIPU 3TOM IIepeBOJUTh NPaKTUYECKYIO 33Jja4y B y4eOHYIO,
BbI/IEJISITh CYyILleCTBEHHbIE CBOMCTBA/MpU3HAKH PHU3UYECKUX SIB-
JIEHUH;
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—OMNUChIBaTh U3y4YeHHbIe CBOWCTBA TeJ U GU3UYECKUE SBJEHUSA, UC-
NnoJib3ysa ¢u3u4YecKUue BeJIMYMHBbI (TeMIlepaTypa, BHYTPeHHSs
3Heprus, KOJIMUYECTBO TEIJIOThI, YAe/bHasl TENJOEMKOCTb Belle-
CTBa, y/leJibHasl TENJIOTa IJIaBJIEHUs], y/leJibHAsA TelJioTa Napoo6-
pa3oBaHus, yAesbHas TeIJ0Ta CrOpaHUs TOIJWBA, KO3bIULHU-
€HT I10JIE3HOI0 JeHWCTBUS TENJIOBOM MalllMHbI, OTHOCHUTEJbHas
BJIQXKHOCTb BO3/lyXa, 3JIEKTPUYECKUH 3apsiji, cuja TOKa, 3JeK-
TpUYecKoe HalpsnKeHUe, CONMPOTHBJEHUE MPOBOJAHUKA, yAeJTbHOE
CONPOTHUBJIEHHUE BelleCTBa, paboTa U MOUHOCTb 3JIEKTPHUUYECKOTrO
TOKa); MpPU OMNHUCAHUM NPaBUJBbHO TPaKTOBaTb QU3NUYECKUH
CMBICJI UCTIOJIb3yEeMbIX BEJIUYUH, 0603HaYEeHUS U e JUHUIbI QU3U-
YeCKUX BEJIMYUH, HAXOAUTb (POpMYyJibl, CBA3bIBAIOIIHE JAaHHYIO
$puU3HUYEeCKy0 BEJIMYUHY C JPYTUMU BeJUUYHMHAMHU, CTPOUTH rpadu-
KU U3YYEeHHbIX 3aBUCUMOCTeN PU3UUECKHUX BEJIUYUH;

—XapaKTepHu30BaTh CBOWCTBA TeJ, pU3NUYECKHe SABJEHUS U NPO-
LeCChI, UCIT0JIb3ysl OCHOBHbBIE MMOJIOKEHUSI MOJIEKYJIIPHO-KUHETH-
YeCKOW TEOPHUH CTPOEHHUS BelLeCTBa, NPUHIUI CyINEePIo3UIUU T0-
Jiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsja, 3a-
koH OmMa g y4dacTka unend, 3akoH /Jhxoynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; NPU 3TOM JAABaTh CJOBECHYI0 POPMYJIHUPOB-
Ky 3aKOHAa Y 3alIUChIBATh €0 MaTeMaTHU4YEeCKOe BbIPAXKEHU E;

—O00BACHATh QU3NYECKHE MPOIECChl U CBOMCTBA TeJ, B TOM YHCJIE
U B KOHTEKCTE CUTYyal[ud MPaKTHKO-OPUEHTHUPOBAHHOIO XapaKTe-
pa: BBIABJSATb NPUYUHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTH O6BSC-
HeHHe U3 1—2 JIOrM4ecKUx LIaroB ¢ onopoul Ha 1—2 M3y4yeHHBIX
CBOMcTBa GU3HUUYECKUX SIBJIeHUH, GU3UUECKUX 3aKOHOB HMJIHM 3aKO-
HOMEPHOCTEH;

—peuiaTh pacyéTHbIE 33Ja49U B 2—3 IeHCTBUS, UCIOJIb3ys 3aKOHBI
U GopMyJibl, CBA3BIBAWOILINE PU3UIECKHE BEJIMUUHBI: HA OCHOBE
aHaJIM3a YCJO0BUs 33a/ia4H 3alUCbIBAaTh KPAaTKOE YCJIOBUE, BbISIB-
JIITh HEJOCTATOK JAHHBIX JIJIsl pellleHUs 3a/4a4H, BbIOUPaTh 3aK0-
HbI U GOPMYJIbl, HEOGXOIUMbIE /1Jisl €€ pelleHUs], TPOBOJUTb pac-
4ETbl U CPAaBHUBATH MOJIyYeHHOEe 3HaueHHe PU3UYeCKOU BeJINYH-
HbI C U3BECTHBIMU JIaHHBIMH;

—pacno3HaBaTb NPo6JeMbl, KOTOPble MOXXHO PELIUTb MPU MOMOIIU
du3nYecKUX MeTOJ|0B; HCIIOJIb3ysl OMHCAHWE HCCJIe[0BaHUs], BbI-
JleJIITh MpOBepsieMoe MpeAIoJIoKeHHe, OLleHUBATh MPaBUJIbBHOCTh
MopsiJika NPOBE/IEHUS UCCIEIOBAHUS, JeJIaTh BbIBO/bI;

—IMPOBOJAUTH ONBITHI MO HAGJII/JEHUID (U3WYECKUX SIBJIEHUH WU
du3nYeckux CBOUCTB Tes (Kanu/ISIpHbIE sIBJEHUS], 3aBUCUMOCTh
JlaBJIeHUs1 BO3JyXa OT ero 06'béMa, TeMIepaTyphbl; CKOPOCTH MPO-
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liecca OCThbIBaHUSI/HarpeBaHUs NpPU HU3JY4YEHHUU OT LBETA HU3JY-
Yalolel/noraoujawileil MOBEPXHOCTHU; CKOPOCTh HCIApeHHUs BO-
Abl OT TeMIepaTypbl XUJAKOCTU U IUIOIIAAM €€ IOBEPXHOCTH;
3JIeKTpHU3alys TeJl U B3auUMOJIeMCTBUE 3JIEKTPUYECKUX 3apsi/iOB;
B3aUMOJIENCTBUE TIOCTOSHHBIX MarHUMTOB, BU3ya/iM3allMsl Mar-
HUTHBIX IIOJIed MMOCTOSHHBIX MarHUTOB; JEHCTBUS MarHUTHOTO
MoJisi Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOM-
CTBa 3JIEKTPOJABUraTessI MOCTOSIHHOTO ToKa): GOpMyJIUpOBaThb
poBepsieMble MPEAIOJIOKEHUSA, COOUPATh YCTAHOBKY U3 MpeJso-
)KEHHOTO0 00OpYy/I0BaHUs; OMUCBHIBATH XOJ[ ONbITa U GOPMYJIHUPO-
BaTb BbIBOJbI;

—BBINOJIHATL NpPsIMble U3MepPeHUs TeMIlepaTypbl, OTHOCHUTEJbHOMU
BJIAXKHOCTH BO3/yXa, CUJIbI TOKA, HANIPS>KEeHHUS C UCIIOJIb30OBAaHU -
€M aHaJIOTOBbIX MPUOOPOB U JATUUKOB (PU3HNUECKHUX BEJUYUH;
CpaBHUBATh pe3yJbTaTbl U3MEPEHUN C YUETOM 3aZlaHHOM abco-
JIIOTHOM MOTPELIHOCTY;

—IpPOBOAUTL MCCJIEJOBaHHE 3aBHCUMOCTH OJHOW (pU3HUYeCcKOU Be-
JIMYMHBI OT APYrOM C HCIOJb30BaHHEM IMPSAMbIX U3MepeHUH (3a-
BUCHMOCTb COMPOTHUBJIEHUS TPOBOJAHUKA OT €ro JJIUHBI, MJIOIAIN
NONIePeYHOr0 CeYeHUs M YJAEeJbHOrO CONPOTHUBJIEHUA BellecTBa
NIPOBOJHKMKA; CUJbl TOKa, UAYILEro dyepe3 NMPOBOJHUK, OT Hamps-
>)KeHUs] Ha NMPOBOJHUKE; MCCJe/lOBaHUEe MOCJAeN0BaTEeJbHOrO U Ma-
pasyieJIbHOTO COeIMHEHUH IMPOBOJHHUKOR): IJIAHUPOBATb UCCIE0-
BaHHe, COOMPATh YCTAaHOBKY M BBINOJHATb H3MEpPEHUs], Caeays
NpeJJIO’KeHHOMY IJIaHy, GUKCUPOBATh pPe3y/bTaThbl MOJY4YeHHOH
3aBHCHUMOCTHY B BH/Jle TabJIUI U rpadUKOB, AeslaTh BbIBOJbI IO pe-
3yJIbTaTaM MCC/eJOBaHUS;

—IPOBOJUTH KOCBEHHbIE U3MepPeHUsT PU3NIECKUX BeJTUYHUH (y/elb-
Hasl TeNJIOEMKOCTb BellleCTBa, CONPOTHBJIEHHWE MPOBOJHUKA, pa-
60Ta U MOIIHOCTb 3JIEKTPUYECKOr0 TOKAa): IMJIAaHUPOBATh HU3Mepe-
HUs, COOUPATh 3KCIEPUMEHTANbHYIO YCTAaHOBKY, CJeAys HpezJsio-
YKEHHOU UHCTPYKLUHU, U BBIYUCAATH 3HAYEHUE BEJIUUUHBL;

—co06JII0/1aTh MpaBUJa TEXHUKH 6e30IMacHOCTH Mpu paborte ¢ jabo-
PaTOpPHBIM 060PY/IOBAHUEM;

—XapaKTepHU30BaTh MPUHLUIBI AeWCTBUS H3YUYEHHBIX NPHUOOPOB
U TEXHUYECKUX YCTPOUCTB C OMOPON HA HUX OMUCAHUS (B TOM 4HC-
Jie: CHCTeMa OTOIUIEHWs JIOMOB, THTPOMETP, MapoBas TYpOWHAa,
aMmImnepMeTp, BOJbTMETpP, CYETYUK 3JE€KTPUUECKON 3Hepruu, 3jek-
TPOOCBETHUTEJIbHbIE NMPUOGOPHI, HArpeBaTeJbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE TMPeIOXPAHUTENH; 3JEKTPOMArHUT,
3JIEKTPOJBUTATE/b MOCTOSTHHOTO TOKA), UCIOJIb3ys 3HAHUS O
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cBoMcTBax QU3UYECKUX SIBJIEHUH U HeoO6xoauMble QU3UYECKHE
3aKOHOMEPHOCTH;

—pacno3HaBaThb MPOCThble TEXHUYECKHUE YCTPOUCTBA U U3MEPUTE b-
Hble NPUOOPBI MO CXeMaM U CXeMAaTHYHbIM PUCYHKaM (PKH/IKOCT-
HBI TepMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETP, JABUTrATEJb
BHYTPEHHErO CrOpaHHs, 3JIEKTPOCKOI, PEOCTaT); COCTABJAThb CXe-
Mbl 3JIEKTPUYECKHUX IleNell C MocJjeloBaTe/JbHbIM U Mapaljeib-
HBIM COeJJMHEHUEM 3JIEMEHTOB, pa3J/iMyasl YCJAO0BHbIe 0603HAYEHUS
3JIEMEHTOB 3JIEKTPUUYECKUX LieTNew;

—NOpPUBOJUTH NPUMEPhI/HAXOAUTh HUHPOpPMAIUI0 O MpUMepax Mpak-
TUYECKOT0 MCIOJb30BaHUS PU3UUYECKUX 3HAHUU B MOBCEJHEBHOU
KU3HU [J1s1 o6ecnieueHHs1 6€30MacHOCTH NMPHU obpalleHUr ¢ Npubdo-
paMH U TeXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHUS 3J0POBbS
U COOJIIOZIeHUSI HOPM 3KOJIOTUUYECKOTrO MOBEAEHUSA B OKpY»Kalollen
cpepne;

—OCYLIEeCTBAATb MOUCK HWHOOpMaUU (GU3UYECKOr0 COJleprKaHUud
B ceTU MHTepHeT, HA OCHOBE MUMEKIMXCS 3HAaHUW U NYyTEM CpaB-
HEeHUsI [ONOJIHUTEJbHBIX HCTOYHHUKOB BbIJEJSITh HHOOPMAIMIO,
KOTopasl SIBJSETCS MPOTHBOPEYUBOH HMJIM MOXKET OBbITb HeOOCTO-
BEPHOU;

—HCIO0Jb30BaTh MPU BBHINOJHEHUH Y4eOHbIX 3a/laHUM HAy4IHO-IIO-
MyJASPHYIO JUTePATYyPy GU3HUIECKOTO COJlep>KaHUs, CIIPAaBOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT;, BJaZeTb NPUEMAMHU
KOHCIEKTUPOBAHUs TEKCTa, NpeoObpa3oBaHUsA WHPOpMaLUU U3
OJIHOUM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaThb COGCTBEHHbIE MUCbMEHHbIE U KPAaTKHE YCTHBIE COO00IIe-
HUA, 00060masd HHGOPMAUI0 U3 HECKOJIbKUX HCTOYHHUKOB GU3U-
YEeCKOro COJIepKaHHus, B TOM YHC/Ie MyOJUYHO NPEACTABJIATH pe-
3yJbTaTbl MPOEKTHOW WJIM HCCJIEe[0BAaTEJIbCKON [1esITeJIbHOCTH;
MPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3y4YEeHHbIA MOHATUHHBIN arl-
mapar Kypca ¢GU3WUKH, CONPOBOX/JAATh BBICTYIJIEHHE Ipe3eHTa-
LU EeH;

—IpU BBINOJHEHUU y4eOHBIX MPOEKTOB M HCCIeN0BaHUU ¢usnude-
CKHX MPOLIECCOB pacnpe/iesisiTh 0053aHHOCTU B TpyIlNe B COOTBET-
CTBUU C TOCTABJIEHHBIMU 33/]layaMH, CJI€JUTb 33 BbINOJHEHUEM
IJIaHa JeUCTBUH U KOPPEKTHUPOBAThH €ro, aZleKBaTHO OILleHUBAaTh
COOCTBEHHBIH BKJIQJ, B JeSATEJbHOCTh TPYIIbI; BBICTPAUBATh KOM-
MYHUKAaTUBHOE B3aHWMOJEMCTBUE, MPOSIBJIsISI TOTOBHOCTb paspe-
IaTh KOH(PJIUKTHI.
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9 knacc

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

—MHCHO0JIb30BaTh MOHATUS: CUCTEMa OTCYETA, MaTepUa/bHas TOYKa,
TpPaeKTOPHUs, OTHOCUTEJbHOCTb MeXaHWYEeCKOTO J[BWXKEHUs, [ie-
dopmanua (ymnpyras, MjacThyeckas), TpeHHeE, L EeHTPOCTPEMHU-
TeJIbHOE YCKOpeHUe, HEBECOMOCTb M IEeperpy3kH; LeHTp TsxKe-
CcTH; abCoOJIIOTHO TBEpPJOe TeJso, IeHTP TsKeCTH TBEPJOro TeJa,
paBHOBecHe; MexaHUYeCcKHe KoJsiebaHUs U BOJIHbI, 3BYK, MHppas-
BYK U YJbTPa3BYK; 3JIeKTPOMarHWTHbIe BOJIHBI, IIKajJa 3JIEKTPO-
MarHuTHBIX BOJIH, CBeT, 6JM30PYKOCTb U JaJbHO30PKOCTb, CIEK-
Tpbl UCIYCKaHUs W NoOrJoleHus; anbda-, 6eTa- U raMMa-usiayde-
HUs, U30TOIIbI, s/lepHasl 3HepreTHKa;

—pasanyaTh siBJeHUsA (paBHOMepHOe M HepaBHOMEpHOe MpPsIMOJIU-
HelHOe JBUXXeHHEe, pABHOYCKOPEeHHOe NMpPSAMOJIMHENHOe JBUXe-
HHUe, CBOGO/IHOE TaJieHHe TeJl, pABHOMEPHOE JIB)KEHHUE 110 OKPYXK-
HOCTH, B3aUMOJENCTBUE TeJl, peaKTUBHOE JBHKeHUe, KoJieba-
TeJIbHOE JIBU)KeHHe (3aTyxalollye U BbIHYK/AeHHble KoJiebaHUs),
pe30HaHC, BOJIHOBOE IBM)KEHHUE, OTPaKEeHH e 3ByKa, MPSIMOJUHEN -
HOe pacnpoCcTpaHeHHe, OTpaKeHHe U NpeJIOMJIeHUEe CBeTa, MOJI-
HOe BHyTpeHHee OTpakeHUe CBeTa, pa3JjoXKeHUe 6eJsloro cBeTa
B CIIEKTpP U CJIOXKEHHe CNIeKTpPaJIbHBIX LIBETOB, JUCIIePCUs CBETa,
eCTeCTBeHHasd pPaJMOaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYaTOro
CIleKTpa M3JIy4eHHUs) [0 ONHCAHHI0O UX XapaKTePHBIX CBONHCTB U
Ha OCHOBE OIBbITOB, IeMOHCTPUPYIOLIUX JaHHOe PprU3UYecKoe SB-
JIeHHUe;

—pacno3HaBaTb NpOsIBJeHHe H3y4YeHHbIX JGU3UYEeCKUX SBJIEHUH
B OKpy»KarllleM Mupe (B ToM 4ucje ¢u3nyecKue sIBJEeHUS B NpHU-
poJie: MPUJMBBI U OTJIMBBI, JBMKeHUe IIaHeT COJIHEYHOM cucTe-
MBI, peaKTUBHOe [BM)KE€HHE >XHUBBIX OPraHHW3MOB, BOCHpHUATHE
3BYKOB >XWBOTHBIMH, 3eMJIETPSICEHUE, CEHCMHUYECKHe BOJIHBI, LIy-
HaMH, 3X0, LBeTa TeJ, ONTHYECKHe SIBJIEHUS B MpHUpoJe, GHOJIO-
ruyeckoe JedcTBUE BHUAUMOrO, YJAbTpadUOJETOBOrO WU pPEHT-
FeHOBCKOTO M3JIyYeHUH; ecTeCTBEHHBbIM paJHOaKTUBHBbIM ¢OH,
KOCMHYeCKHe JIy4Hd, PaJiMOaKTHUBHOe H3JydeHHe MNPUPOAHBbIX MU-
HepaJsoB; AelCTBHe paJMOaKTUBHBIX M3JYYeHUN Ha OpraHU3M 4e-
JioBeKa), NMPU 3TOM NePEeBOAUTbH NPAKTUYECKYH0 33Jady B y4e6-
HYI0, BbIJEJNATb CylLleCTBEHHble CBOWCTBa/mpu3Haku ¢usnye-
CKHUX fIBJIEHUH;

—OIHMChIBAaTh U3yYeHHble CBOHUCTBA TesJ U HU3UYECKUe SIBJIEHUS, HC-
noJsib3ysi ¢U3MYeCKHe BeJUYUHBl (CpefHsisi U MIHOBEHHasi CKO-
pOCTb TeJjia IPU HEpaBHOMEPHOM JIBMXKeHUH, YCKOpeHUe, lepeMe-
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L[eHUe, MYTh, YIJIOBasg CKOPOCTH, CUJIA TPEHMUs], CUJIA YIIPYTOCTH,
cUJIa TSKECTH, YCKOpeHHWe CBOGOJIHOTO MajieHus, BEC TeJia, UM-
MyJIbC TeJia, UMIYJIbC CHUJIbl, MEXaHUYecKasi paboTa U MOIIHOCTb,
NMoTeHI[MaJbHas 3HEPTUsl TeJia, MOJHSITOr0 HaJ, MOBEPXHOCTHIO
3eMJIH, TIOTeHI[MaJibHasi SHEPTUsl CXKAaTOW MPY>XKUHbI, KUHETHUYe-
CKas dHeprusl, MoJiHasA MeXaHHu4ecKasi 9Heprus, IeprUo/ U 4acToTa
KoJieGaHU M, AJIMHA BOJIHbI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKO-
pOCTh CBeTa, IOKa3aTeJib IPeJIOMJIeHUS Cpe/ibl); MPU ONMHMCAHUU
MPaBUJIbHO TPAaKTOBAaTh QU3UUYECKUN CMBIC/ UCIOJb3YEMBIX BEJIU-
YHH, 0603HAYEeHUs U eJUHUIbI QU3UUYECKUX BEJUYHH, HAXOAUTh
dopmyJibl, CBA3BIBAIONIME JAHHYIO GU3UUECKYI0 BEJIUUYHHY C APY-
TMMU BeJIMUMHAMHU, CTPOUTD rpaPpUKH U3yYEeHHBIX 3aBUCUMOCTEN
dUu3nYeCcKUX BEJIMYUH;

—XxapaKTepH30BaTh CBOMCTBa TeJs, GU3UYECKHUE SIBJIEHHS WU INpoliec-
Cbl, UCIOJIb3ysI 3aKOH COXpPAaHEHHUs 3HEpPTHUH, 3aKOH BCEMHPHOTO
TATOTEeHUs, IPUHIUN CYNEepPHO3ULIMU CHUJI, TPUHIUII OTHOCUTEJb-
HocTH [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIb-
Ca, 3aKOHBbI OTPaAKEHHUsI W MpPeJIOMJIEHHUs] CBeTa, 3aKOHBbI COXpaHe-
HUSA 3apSAJ0BOrO MU MacCCOBOTO YHCEeJ NPHU SAEePHBbIX pPeaKIUsX;
MpU 3TOM [aBaTh CJOBECHYI GOpPMYJIHMPOBKY 3aKOHA WU 3alHUCHI-
BaTh €ro MaTeMaTH4YeCKOe BhIpaKeHHUE;

—O00BACHATh QU3NYECKHE MPOIECChl U CBOMCTBA TeJ, B TOM YHCJIE
U B KOHTEKCTE CUTYyalud NPaKTHUKO-OPHUEHTHUPOBAHHOIO XapaKTe-
pa: BBIABJSATb NPUYNHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTH O6BSC-
HeHHe U3 2—3 JIOTMYeCKUX LIaroB C ONOpoul Ha 2—3 M3Yy4YEeHHbIX
CBOMcTBa GU3HUUYECKUX SIBJIeHUH, GU3UUECKUX 3aKOHOB HMJIHM 3aKO-
HOMEPHOCTEH;

—peumiaTh pacuéTHbIe 33/a4u (OonupawIinuecs Ha CUCTEMY U3 2—
3 ypaBHEHHI), UCHOJIb3ysl 3aKOHBI U GOPMYJIbI, CBA3bIBAIOIHE
du3uyeckre BeJIMYUHBI: HA OCHOBE aHAIM3a YCJOBUSA 3aJa4U 3a-
MUChIBATh KPAaTKOE yCJA0BUE, BBISIBISATh HEeJOCTAIONNEe WU U30bI-
TOYHbIE JIaHHbIE, BELIGUPATh 3aKOHBI U GOPMYJIbl, HEOOX0IUMbIe
JUISI pellleHus], TPOBOJIUTDb PACUYETHI U OLeHUBATh PEaJUCTUYHOCTD
MOJIy4eHHOTO 3HaYeHUs GU3NIECKON BEJTUIHUHBI;

—pacno3HaBaTb NPo6JeMbl, KOTOPble MOXXHO PELIUTb MPU MOMOIIU
du3nYecKUX MeTOJ|0B; HCIIOJIb3ysl OMHCAHWE HCCJIeJ0BaHUs, BbI-
JleJISITh MpOBepsieMoe MpeAIoJIoKeHHe, OLleHUBATh MPaBUJIbHOCTh
Mopsi/ika MPOBeJleH!sl UCC/e[JoBaHusl, JieJlaTb BbIBOJbI, HHTEpIpe-
THUPOBATh Pe3yJIbTAThl HAGJIK/IEHUH U OMNbITOB;

—IMPOBOJAUTH ONBITHI MO HAGJII/JEHUID (U3WYECKUX SIBJIEHUH WU
¢du3uyeckux CBOUCTB Tes (HM3y4yeHHe BTOpPOro 3akoHa HbIOTOHa,
3aKOHA COXpaHEHUs IHEPTUH; 3aBUCUMOCTb Mepro/ia KoJaebaHuu
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MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI
W HEe3aBHCHUMOCTb OT aMIIMTY/[bl MaJbIX KoOJIeGaHWUH; MPSAMOJIU-
HeWHOe pacnpocTpaHeHUWe CBeTa, pas3JjiodkeHue Gesoro CcBeTa
B CIIEKTpP; U3y4YeHHEe CBOWCTB U300paKEeHUS B IJIOCKOM 3epKalie
U CBOHCTB H300pakeHUsl INpeJMeTa B coOUpalollei JMH3e; Ha-
OJII0IeHUE CIJIOLIHBIX U JIMHEWYaTbIX CHEKTPOB HU3JIy4eHHs): ca-
MOCTOSITEJIbHO COGMPATh YCTAHOBKY U3 U30BITOYHOr'0 Habopa o6o-
PYZAOBaHMs; ONMUCHIBATb XOJ OMbITA U €ro pe3yJbTaThbl, GOpMyJIu-
pOBaTh BBIBOJBI;

—IMpOBOAUTL IMPHU HEOGXOJUMOCTU CEPUI0 MPSAMBIX H3MEpeHUH,
omnpeesisasa cpefHee 3HaYeHUe U3MepsieMoUd BeJUuuHbl (POKyCcHOe
paccTosiHUe coOuparollel JIMH3bI); 060CHOBBIBAThH BhIOOP criocoba
HW3MepeHHs/U3MEPUTENBLHOr0 TPUGOPa;

—IpPOBOAUTDL HUCCIe/JOBaHUE 3aBHCUMOCTeH (GU3UYECKUX BeJUYUH
C WCIMOJIb30BaHUEM INPSIMBIX HU3MepeHUH (3aBUCHMOCTb NMYTH OT
BpeMeHU NpPHU PaBHOYCKOPEHHOM JBMXKEHUU 6e3 HayaJbHOU CKO-
pOCTH; meprojia KoJeGaHUH MaTeMaTUYeCKOro MasiTHUKA OT JJIv-
Hbl HUTH; 3aBUCHMOCTH yIJla OTPRXKEHHUS CBeTa OT yrJa MaJeHus
U yrja npejoMJieHHUs OT yrJa MaJieHus): MJIaHUPOBaTh HCCIE0-
BaHHe, CaMOCTOSTEJbHO COOMPATh yCTAaHOBKY, PUKCHPOBATH pe-
3yJbTaThl NOJYYEHHOM 3aBUCUMOCTU GU3WUYECKHUX BEJIWYHH C
Y4ETOM 33/IaHHOW NMOrPEIIHOCTH U3MEPEHUH B BH/Ie TaOJIUI| U Irpa-
¢$uKoB, fesaTh BBIBOJBI 10 pe3yJibTaTaM HUCCIel0BAHUSA;

—IPOBOJAUTH KOCBEHHbIe H3MepeHUs (PU3UYEeCKUX BeJU4YUH (cpen-
HfIT CKOPOCTb W YCKOpEHHEe TeJjla NPH PaBHOYCKOPEHHOM /[IBU-
’)KEHWH, YCKOpeHHe CBOOOJHOTr0 NaJieHHs, XECTKOCTh MPYKUHBI,
K03ddULMEHT TpeHUsA CKOJbXEHHUs, MexXxaHHueckas pabora
U MOUIHOCTb, 4YaCTOTA M MepuoJi KoJiebaHWH MaTeMaTH4YecKoro
U NPYy>KHMHHOTO MasiTHUKOB, ONTHYECKasl CUJa COOUpAIOIEeNd JIMH-
3bl, PAJIMOAKTUBHBIA GOH): IJIAHUPOBATh H3MEPEHUs; COOHUPATh
3KCIEPUMEHTANIbHYI0 YCTAaHOBKY W BBINOJHSTb HW3MeEpeHHs, CJie-
JAys MPeJIJIOKEHHOW WHCTPYKIMH; BBIUUCISATb 3HAaYE€HHE BeJHYH-
HbIl ¥ aHAJIM3UPOBATD MOJTyUYeHHbIe Pe3yJIbTaThl;

—co06JII0/1aTh MpaBWJa TEXHUKH 6e30IMacHOCTH Mpu paborte ¢ jabo-
PaTOPHBIM 060PY/IOBAHUEM;

—pas/iu4yaTh OCHOBHbIE MPU3HAKH H3YYEHHbIX (PU3UYECKUX MO/le-
Jiel: MaTepuasbHasi TOYKa, aGCOJIOTHO TBEpJAOE TeJO, TOYEYHBIH
HWCTOYHUK CBETa, JIy4, TOHKas JIMH33, IJIaHeTapHasl MOJeJb aTo-
Ma, HyKJIOHHAasl MO/leJIb aTOMHOTO /pa;

—XapaKTepHU30BaTh MPUHLMIbI JAEWCTBUS H3y4YEeHHbIX NPUGOPOB
U TEXHUYECKUX YCTPOUCTB C OMOPON HAa WX OMUCAHUSA (B TOM 4HC-
Jie: CHUI0METP, IaTYUKU MMOJI0KEHUS], PACCTOSIHUS U YCKOPEHMUSI,
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pakeTa, 3X0JIOT, OYKH, Nepuckomn, ¢oToamnmnapart, ONTUYECKUe
CBETOBO/IbI, CIEKTPOCKOI, J03UMETp, kKaMepa BusbcoHa), uc-
M0JIb3ys 3HAaHU A 0 CBOMCTBaxX PU3UUECKUX SIBJEHUN U HEOOXO M-
Mble GHU3UYeCKUe 3aKOHOMEPHOCTH;

—MUCNO0JIb30BaTh CXEMbI U CXeMaTHYHble PUCYHKH U3YYEHHBIX TEX-
HUYECKUX YCTPONCTB, U3MEPUTEJbHbIX IPUOOPOB U TEXHOJOTH-
YeCKUX MPOIECCOB MPU pellleHUU yYeOHO-IPaKTUUYeCKUX 3a/ay;
ONTUYECKUE CXEMbI JIJIsl MOCTPOEHUS U300paKeHUH B IMJIOCKOM
3epKaJie U coO6Uparoliel JMH3e;

—INOpPUBOJUTH NPUMEPhI/HAXOAUTh HUHPOpPMAIUIO O MpUMepax Mpak-
TUYECKOT0 MCIO0JIb30BaHUA PU3NYECKUX 3HAHUU B MOBCEHEBHOU
KU3HU [J1s1 o6ecniedeHHs1 6€30MacHOCTH NMPHU obpalleHUr ¢ mpubdo-
paMM U TeXHHUYECKUMH YCTPOHWCTBAMH, COXpaHEHUS 3/10pPOBbSA
U COOJIIOZIeHUSI HOPM 3KOJIOTUYECKOTrO MOBEAEHUSA B OKpYKalollen
cpene;

—OCYLIECTBJAATb MOUCK HHbOpMaUUKU (GU3UUYECKOr0 COJleprKaHUs
B ceTH MHTepHeT, caMOCTOSTeJbHO GOPMYJIUPYS MOUCKOBBIN 3a-
MPOC, HaXOUTh NMYTU OMNpejJeseHUs1 JOCTOBEPHOCTH IOJIYYeHHOU
nHOpMaAllMM HA OCHOBE MUMEKIIUXCS 3HAHUH U [JIOTOJIHUTEJb-
HBIX UCTOYHUKOB;

—HCIOJb30BaTh MPU BBHINOJHEHUH Y4eOHbIX 3aJlaHUH HAy4YHO-IIO-
MyJASPHYIO JUTePATYyPy GU3HUIECKOTO COJlep>KaHUs, CIIPAaBOYHbIE
MaTepHuasbl, pecypcbl ceTH HWHTepHeT; BJaJeTbh NPUEMAMHU
KOHCIIEKTUPOBAaHUsI TeKCTa, Mpeobpa3oBaHusA UHOOPMAIUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—co03/]1aBaTb COOGCTBEHHbIE NMHCbMEHHbIE W YCTHbIE COOOIIEHHUs Ha
OCHOBe HH}OpPMAIUU W3 HECKOJbKUX HCTOYHHUKOB (PHU3UIECKOTrO
coJiep’KaHus, MyOJHUYHO NPEACTABJATh Pe3yJbTaTbl MPOEKTHOH
WJIN HCC/Ie0BATEeJbCKOU JeITeJIbHOCTH; MPHU 3TOM IPaMOTHO HC-
M0JIb30BaTh M3y4YEeHHbIH NOHATUHHBIA amnmapaTr U3y4yaeMoro pas-
Jena GU3MKU U CONPOBOXK/ATh BBICTYIUIEHHE TNpe3eHTanuen
C y46TOM 0COGEHHOCTEeH ayJUTOPUU CBEPCTHUKOB.

OU3MNKA. 7-9 Knacchl 35
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TEMATUYECKOE MNMJIAHUPOBAHUE

7 knacc (68 u)

TeMaTHYeCKHI
6JIOK, TeMa

OcHOBHOe cojep:KaHue

OCHOBHBIE BH/BI JeATEe/bHOCTH YYaUXCs
(Ha ypoBHe y4eGHbIX JelcTBuii)!

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

dusuka —
HayKa o nmpupoje
(29)

dusnka — HayKa o Ipupoje.
ABnenus npupo/bl. Pusnye-
CKHe ABJIEHHUd: MeXaHHu4e-
CKUe, TEeIJIOBBIE, 3JIeKTpuye-
CKHe, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE

BrisiBJIeHHE pa3/IMUUU MeXx 1y GU3UYeCKHUMHU U XUMHUYECKUMU
npespaieHusaMU (MC — xumus).

Pacro3HaBaHue U kj1accudukanusa GrUsniecKUx sBJIeHUN:
MeXaHUY€eCKUX, TEMJIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX

1 CBETOBBIX.

Hab6sioieHre ¥ onvcaHve GpU3NYECKUX sIBJEHUU

dusuyeckue
BeJIMYUHBI (2 4)

dusnyeckre BeJTUIYHHBI.
H3mepeHne GU3NIECKUX
Besn4UH. Pusuyeckue
npu6opsl. [lorpemHoCcTb
usMepeHu. MexxayHapoHas
cHCTeMa eJUHUI]

OnpejesieHue LieHbl JeJIeHHs 1IKaJlbl U3MepUTeJbHOro npubopa.
H3MepeHre JIMHEWHBIX pa3sMepoOB TeJ U MPOMEXYTKOB BpeMeHHU
C y4€TOM NOTPELIHOCTEHN.

H3MmepeHre 06'bEMa KUAKOCTHU U TBEPJOTO TeJa.

Hsmepenue TeMnepaTypsl IPH MOMOIIM XKUJKOCTHOTO TEPMO-
MeTpa U JaT4yMKa TeMIlepaTyphl.

BreinoJsiHeHHe TBOPYeCKHX 3aJaHUH 10 MOMCKY CIOCOG0B HM3Mepe-
HUS HEKOTOPBIX GU3NYECKUX XapaKTEPUCTHK, HallpuMep
pa3MepoB MaJIbIX 06'beKTOB (BOJIOC, TPOBOJIOKA), YAa/IEHHbBIX

1 [Ipu paspaboTke pabGouyeil mporpaMMbl B TeMaTHUYE€CKOM IJIAaHHUPOBAHUM JO/DKHBI GbITh YYTEHbl BO3MOXXHOCTH HCIIOJb-
30BaHMS 3JIEKTPOHHBIX (LMPPOBBIX) 06pa30BaTENbHBIX PECYPCOB, SBJSIOLMXCA y4eOHO-MeTOAUYECKHMMH MaTepHuaJa-
MU (MyJbTUMeJUHHbIE IPOrPaMMBbl, 3JIEKTPOHHbIE YYeOHUKHU U 3aJlaYHUKH, 3JEKTPOHHBIE GUMOGJINOTEKH, BUPTYaJbHble
JIabopaTOpHUM, UTPOBble NMPOrpaMMbl, KOJUJIEKLIMH LUQPPOBBIX 06pa3oBaTEJbHBIX PECYPCOB), PETU3YIOIUX AUAAKTH-
yeckue Bo3MoxkHOCTH UKT, coseprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOATEJbCTBY 06 06pa3oBaHUH.
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0G'bEKTOB, GOJIbIINX PACCTOSIHUM, MaJsIbIX IPOMEKYTKOB
BpeMeHHU. O6GCyKAeHHe Npe/JlaraeMbIX CIIOCOGOB

EcTecTBeHHO-
Hay4HbII METOJ,
Nno3HaHuA (2 4)

Kak ¢usuka u apyrue
eCTeCTBEeHHbIe HayKH U3y4a-
10T npupoay. EctecTBeH-
HO-Hay4YHbIH MeTO/] T03Ha-
HUSI: HaOJIIOJEeHUE, TOCTAHOB-
Ka Hay4HOro BOIpoca,
BbIIBH>KE€HHE I'MII0Te3,
3KCIIEPUMEHT 10 NpOBEpKe
TUIIOTE3, 00'bICHEHUE HADBJTIO-
naeMmoro siBjieHus. OnvcaHue
$u3nYecKux siBJIeHUH C TIOMO-
1IbI0 MoeJsied

BbIIBM)KEHHE TUIIOTES, 06'bACHSIOLUX IPOCTHIE SIBJIEHUS,
HallpuMep:

— I[0YEeMY OCTaHABJIMBAETCS ABIXKYIIEEeCs N0 FOPU30HTAJbHON
NOBEPXHOCTH TEJIO;

— Io4YeMy B KapKylo [I0roJly B CBETJION oJiex/ie NpoxsajHeH,
4YyeM B TEMHOU.

[Ipe/yioKeHHe CIOCOGOB MPOBEPKHU THIIOTES.

[IpoBesieHHe Uccae0BaHUS MO NMPOBepKe KaKoU-11u60 runore-
3bl, HAIpUMep: OAJIbHOCTb noJiéta mapHvKa, NynmeHHOro ropu-
30HTaJIbHO, TeM 6OJIbllle, YeM GOJIbIIIE BbICOTA MyCKa.
[TocTpoeHne nmpocTedux Mojesell GU3NIEeCKUX SBJIEHUN

(B BHZle PUCYHKOB WJIM CXeM), HaIpUMep NaJieHHue MpeJMeTa;
NpsAMOJIMHEHHOEe paclpocTpaHeHHe CBeTa

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

CtpoeHue
BemlecTBa (1 4)

ATOMBI U MOJIEKYJIBI, KX pa3-
Mepbl. ONbITHI, JOKa3bIBalo-
1iye AUCKpeTHOe CTpOeHHue
BellecTBa

Ha6uirofieHre ¥ MHTepHpeTalys ONbITOB, CBU/ETe/bCTBYOLIUX
06 aTOMHO-MOJIEKYJIAPHOM CTPOEHHH BellecTBa: ONbITHI C pac-
TBOPEHHEM Pas/IM4YHbIX BeIleCTB B BOJIE.

OneHKa pa3MepoB aTOMOB U MOJIEKYJI C HCIIOJIb30BaHKeM $oTo-
rpaduii, Mosy4eHHbIX Ha aTOMHOM CUJIOBOM MHKpockome (ACM).
OnpejesieHre pa3MepoB MaJbIX TeJl

JABH>KeHNe

M B3auMMOae-
CTBME YaCTHL,
BeliecTsa (2 4)

JIBIDKeHHe 4acTUL BelllecTBa.
CBsI3b CKOPOCTH ABW)KEHUs
YacTHL, C TEMIIepaTypOH.
BpoyHOBCKOe IBMIKEHHE.
Juddy3us. BsaumogelictBue
YacTHL, BellleCTBa: NPUTsKe-
HUE U OTTAJIKUBaHUE

Ha6sronenue v 06bsiCHEHHEe GPOYHOBCKOTO JIBM)KEHUs U sIBJIe-
Hus 1uddysun.

[IpoBeseHMe U 06bsICHEHHE ONBITOB 110 HAGJIIOJ€HUIO TEIJIOBOTO
paclmupeHus ra3os.

[IpoBeseHHe U 06bSICHEHHUE ONBITOB 10 0GHAPYKEHUIO CHJT
MOJIEKYJISIPHOTO MPUTSXKEHUsI U OTTaJIKUBaHUS




8¢

ewwed.lodu Behoged

IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

ArperaTHble
COCTOSIHUA
BelecTBa (2 4)

ArperaTHble COCTOSIHUS
BellleCTBa: CTPOEHUE ra3os,
KUJKOCTEHN U TBEPbIX
(kpucTanINYeCcKux) Tesl.
B3auMOCBs3b MEX/y CBOH-
CTBaMH BellleCTB B Pa3HbIX
arperaTHBIX COCTOAHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHueM. Oco6eHHOCTH arperar-
HbIX COCTOSIHUH BO/JIbI

OnucaHue (C MCIIOJIb30BaHHEM NMPOCTBIX MOJesiell) OCHOBHBIX
pas3JIMuUi B CTPOEHUH r'a30B, XKUJAKOCTEH U TBEPABIX TeJL.
O6GbsiCHEHHE MaJIOW CXKUMAEMOCTH KUJIKOCTEN U TBEPABIX TeJl,
60JIBIION CKUMaeMOCTH ra3oB.

O0bsicHEHHE coXpaHeHUs1 GOPMBI TBEP/BIX TEJ U TEKYYECTH
YKUJIKOCTH.

[IpoBeseHMeE ONBITOB, JOKAa3bIBAIOIIUX, YTO B TBEPAOM COCTOSI-
HUHU BOJbI YaCTULbl HAXOAATCA B CpeJlHEM JaJibllle APYyT OT Apyra
(MI0THOCTB MeHbIIIE), YeM B XKHUIKOM.

YcTaHOB/IEHHE B3aUMOCBA3U MeX/ly 0COGEHHOCTSAMHU arperart-
HBIX COCTOSIHMH BOJbI U CyllleCTBOBaHUEM BOJHBIX OPraHU3MOB
(MC — 6uoJsiorus, reorpadus)

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

MexaHu4Yeckoe
ABIKeHMe (3 4)

MexaHU4YeCcKoe JBUXKEHHE.
PaBHOMepHOe U HEpaBHOMep-
Hoe ABrxkeHUe. CKOpOCTb.
CpenHsisi CKOPOCTb IIPH He-
PaBHOMEPHOM /JIBMXKEHH .
Pacyért nytu u BpeMeHHU
JBHIKEHUS

I/ICCJIBLLOBaHI/Ie PaBHOMEpPHOI'0 ABUXEHUA U OollpeseJIeHrue ero
INPHU3HAKOB.

Ha6mo,qe}me HEpaBHOMEPHOTO ABUXEHHA U OllpesieJIeHne ero
OTJIMYHUM OT PaBHOMEPHOTO ABHXEHHA.

Pemienue 3a/ia4 Ha oIrpeaesieHve nyTH, CKOpoCcTU U BpeMeHHU
PaBHOMEPHOI'O ABUXKEHUA.

Ananus Fpa(l)I/IKOB 3aBUCUMOCTHU NIYTHU U CKOPOCTU OT BpEMEHU

HUHepuus,
Macca, IJIoT-
HOCTb (4 4)

flBsieHn e MHEpPLUU. 3aKOH
nHepuuU. BsanmogercTeue
TeJl Kak NpUYNHA U3MEHEHHUS
CKOPOCTH JIBUXKEHUS TeJl.

O6bsiCHEHHE U IPOrHO3UPOBaHUE SIBJEHUH, 00YC/I0BIEHHbBIX
VMHepILMeH, HaIpyuMep: YTO NPOHUCXOAUT NIPU TOPMOXKEHHUH UJIH
pe3KOM MaHeBpe aBTOMOGHJIS, T0YeMy HEBO3MOKHO MIHOBEHHO
MpEKPATUTh JBIKEHHE Ha BEJIOCUIIe/le UJIM CAMOKATE U T. [I.
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Macca kak Mepa UHEPTHOCTH
Tesa. [IJ1IoTHOCTH BeljecTBa.
CB#3b IVIOTHOCTHU C KOJIN4Ye-
CTBOM MOJIEKYJI B eJUHHIIE
06 bEMa BellecTBa

[IpoBeieHYEe U aHAIM3 OMBITOB, JEMOHCTPUPYIOIUX U3MEHEHHE
CKOPOCTH JIBMXKEHUS TeJia B pe3yJibTaTe JeHCTBUA Ha HEro
APYTHX TeJl.

PellleHHe 3a/jay Ha olNpejieJieHHe MacChl TeJia, ero 06’béMa U
[IJIOTHOCTH.

[IpoBe/ieHUe U aHA/IM3 OMbBITOB, IEMOHCTPHUPYIOIIUX 3aBUCHU-
MOCTh U3MEHEHUSI CKOPOCTH TeJia OT €ro MaccChl MPU B3aUMO/Iel-
CTBUHU TeJl. U3MepeHHe Macchl TeJia pa3/IMYHbIMU CIOCOGaMHU.
OnpenesieHre JIOTHOCTU TeJla B pe3yJibTaTe U3MepPEHUs ero mac-
Chbl 1 00'bEMA

Cuia. Buabl cui
(14 4)

CuJia Kak XxapaKTepHUCTHKa
B3auMo/JiercTBUA Tesl. Cuia
YIpYyrocTH U 3aKoH I'yka.
M3MepeHnure cuJbl C NOMOLIbIO
AUHaMoMeTpa. fIBjeHue
TATCOTEHUA U CHUJIA TAXKECTH.
Cuia TAXKeCTH Ha APYTUX
niaHertax. Bec Tesa. HeBeco-
MOCTBb. C/I0>KeHHe CUJI,
HaIlpaBJIEHHBIX 110 OJJHOH
npsaMoii. PaBHogelcTByomasn
cuii. Cuna TpeHud. TpeHue

CKOJIb>KE€HHA U TPeHH e ITOKO4.

TpeHue B IPUPOJIE U TEXHUKE

H3yyeHue B3aMMOJeMCTBUSA KaK NMPUYMHBI U3MEHEHUsI CKOPOCTU
TeJla UM ero JedpopMaryu.

OnucaHue peasbHbIX CUTYalMi B3aUMO/JIeHCTBUA TeJl C IOMOLIbI0
Mo/ieJield, B KOTOPbIX BBOJUTCA NOHATHE U U306parkeHHe CUJIBL.
HsyyeHnue cuibl ynpyroctu. MccienoBaHre 3aBUCHUMOCTH CHJIbI
YIPYrOCTH OT yAJIUHEHHA PE3MHOBOTO LIHYPa UJIH NPYKHUHbI

(c mocTpoenueM rpacduka).

AHasy3 NpaKTHYeCKHUX CUTYalluH, B KOTOPBIX IPOSBJAETCA
JleficTBUe CUJIbI YIIPYTOCTH (YHIPYrocTb Ms4a, KPOCCOBOK, BETOK
aepesa U Ap.).

AHanus cuTyalnui, CBA3aHHBIX C IBJIEHUEM TATOTEHHUS.
O6bsACHEHHE OPOUTAIBHOTO JABHKEHHU IIJIAHET C UCI0JIb30BaHU-
eM sIBJIEHUSI TATOTeHHs U 3akoHa uHepuuu (MC — acTpoHOMHUA).
H3mMepeHue Beca Tesa c MOMoLIbl0 ArHaMoMeTpa. O60CcHOBaHUE
3TOro croco6a U3MepeHus.

AHanys 1 MozieIMpOBaHUE SIBJIEHUSI HEBECOMOCTH.
JKcrepuMeHTa/IbHOE MOJIy9eHHe IIPaBUJIa CJI0KEHHUS CHUJI,
HamnpaBJIeHHbIX BJ0JIb OJAHOHN npsiMod. Onpe/iesieHre BeJIMYHUHBI
paBHOLENUCTBYIOLLEH CUJI.

M3yyeHue CUJIBI TPEHUSA CKOJIbXKEHHUS U CUJIbl TPEHUS MOKOSI.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX qeiCcTBHIi)

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHUS OT CHUJIbI JaBJI€HUA
1 CBOMCTB TPYIIHUXCSA NOBEPXHOCTEM.

AHasiy3 NpaKTUYeCKHUX CUTyalluH, B KOTOPBIX IPOsIBJAETCA
JlefiCTBUe CUJIbl TPEHUH, UCII0JIb3YIOTCA CIOCOObI €€ yMeHblie-
HUS WIH yBeJIM4eHHUd (KaTaHHUe Ha JIbbKaX, KOHbKaX, TOPMOKe-
HUe aBTOMOOMJIA, UCMOJIb30BaHU e NOAIIMITHUKOB, IIJIaBaHHe
BOJHBIX >KUBOTHBIX U Aip.) (MC — 6uos10rHA).

Pemenue 3aza4 ¢ McnoJib3oBaHUeM GpOpMyJI AJI pacyéTa CUJIbI
TSKECTH, CUJIbl 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)

Jasnenue. Cioco6bl yMeHb-
LIEeHUs U YBeJUYeHUs
naBJsieHus. /laBjeHue rasa.
3aBUCHUMOCTb JIaBJIeHUS ra3a
OT 06'béMa U TEMIIEPATYPHIL.
[lepenaya maBaeHUsI TBEPAbI-
MU TeJIaMH, >KUJKOCTSIMH U
razamu. 3akoH [lackass.
[lTHeBMaTU4eCKHe MalluHBI

Ananu3 1 06'bsICHEHHE ONIBITOB M NPAKTUYECKUX CUTYaLUH,

B KOTOPBIX NPOABJIAETCS CUJIA laBJIeHHUA.

0O6ocHOBaHHe CIOCOGOB YMeHbILEHUSA W YBeJUYeHUs JaBIeHUA.
W3yyeHue 3aBUCUMOCTH JjaBJIeHUs ra3a OT 00'b€Ma U TeMIepaTyphl.
H3syyeHue ocoGeHHOCTEN nepesiadyy AaBjJeHUs] TBEPAbIMU TeJIaMHy,
KUJAKOCTAMU U razaMyu. 060CHOBaHHe pe3y/IbTATOB ONBITOB
0COGEHHOCTSIMM CTPOEHHS BeIl[eCTBA B TBEPOM, KHUJKOM

Y ra3o06pa3sHOM COCTOSIHUAX.

JKcIepuMeHTa/IbHOE JI0Ka3aTeJbCTBO 3aKoHa [lackans.

PemeHue 3a1a4 Ha pacyéT JaBaeHUsA TBEPAOIO Tesa

JlaBi1eHue
JKUAKOCTH (5 1)

3aBUCUMOCTD JJaBJI€HUs
KUJKOCTH OT I'JIyOUHBI
norpyxenus. 'napocra-
TUYECKUH NapaioKc.

I/ICCJ'Ie,C[OBaHI/Ie 3aBUCHUMOCTHU AaBJIEHUA XUJKOCTHU OT 1".I'Iy6I/IHbI
NOrpy>KeHHusd U NJIOTHOCTH XUAKOCTH.

Ha6mo,quI/Ie U 0O6'bsICHEHUE TUAPOCTATUYECKOI'o ImapajoKca
Ha OCHOBe 3akoHa [lackasd.
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Coob1iarluecs CoOCyAbl.
T'uapaBindecKkre MeXxaHU3MbI

H3ydeHHe COOGIIAIUINXCS COCYLO0B.

PeuieHue 3a/1a4 Ha pacyéT JaBJIeHUSA XKUJKOCTHU.

OObsicCHEHHE NPUHIMNA JeHCTBUSA THAPABJHYECKOro Npecca.
AHanu3 ¥ 00'bsICHEHHE NMPAKTHUYECKUX CUTYaLUH, EMOHCTPHUPY-
IOLLMX NIPOsIBJIEHHE AABJIEHUS )KUJKOCTH U 3aKoHa [lackans,
HanpuMep MPOLECCOB B OPraHU3Me NpH I/Iy60KOBOJAHOM HbIpsi-
Huu (MC — 6uosorus)

AtMocdepHoe
AasJieHue (6 4)

ATtMocdepa 3eMJIH U aTMOC-
depHoe naBaeHue. [[pUaUHbBI
CyllleCTBOBAaHHS BO3AYIIHOMU
060s104ku 3eMJid. ONBIT
Toppuuennu. Usmepenue
aTMocdepHOro AaBeHUs.
3aBHUCUMOCTb aTMOCHEPHOTO
JlaBJIEHUs OT BbICOTHI

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

JKcIlepMMeHTa/lbHOe O6HAapy>KeHHe aTMOCEepHOro JaBJeHHUs.
AHaJ/iu3 U 06'bsICHEHHE ONbITOB U NMpPpaKTHUYEeCKHUX CI/ITyaLH/II‘/’I,
CBSI3aHHBIX C lecTBHeM aTMOChEPHOTO JJaBJIeHUsI.
O6bsicHEHUE CylLlecCTBOBaHUsA aTMocdepbl HA 3eMJie U HEKOTO-
pBIX IIJIaHETax UM e€ OTCYyTCTBUA Ha APYTUX IUIaHeTax U JIyHe
(MC — reorpadus, acTpoHOMHUS).

O6bsicCHEHV e U3MEeHEHUs IVIOTHOCTH aTMOCephbl € BbICOTOU

Y 3aBUCUMOCTH aTMoc}epHOro JaB/eHUs OT BbICOTHI.

Pemenue 3asa4 Ha pacyéT aTMochepHOro JaBjeHHUs.
H3y4yeHue ycTpoiicTBa 6apoMeTpa-aHepoua

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

JlelicTBHMeE »KUAKOCTH U rasa
Ha NOTrpy>KéHHOEe B HUX TeJIO.
BoeiTankuBarouas (apxuMeso-
Ba) cuJa. 3aKoH Apxumena.
[lnaBanue TeJs. Bozgyxomnia-
BaHUe

JKcrepuMeHTa/lbHOEe OGHapYyKeHHe AeHCTBUS XUAKOCTH U rasa
Ha MOTPY>KEHHOE B HUX TEJIO.

OnpefeneHue BbITaJIKWBAILEN CUJIb]L, JeHCTBYIOLLEel Ha TeJlo,
MOTPYKEHHOE B XKUJKOCTb.

[IpoBeseHne U 06CYXK/AeHNE ONBITOB, JEMOHCTPUPYIOIINX
3aBUCUMOCTb BBITAJIKUBAKOIIEH CUJIbI, JEeUCTBYIOIIEH Ha TeJso
B XKHUJKOCTH, OT 06'bEMa MOTPYKEHHOHU B KUAKOCTb YaCTH TeJsia
Y OT MJIOTHOCTH KUJKOCTH.

HccneoBaHue 3aBUCMMOCTH Beca TeJia B BOJie OT 06bEMa
MOTPYKEHHOU B XKUJKOCTb YaCTH TeJIa.

PemreHue 3a1a4 Ha IpUMeHeHHe 3aKOHA ApXUMe/ia 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 KOHCTPYHPOBAaHUE JIOAKHU
U omnpe/iesieHHe e€ rpy30nobEMHOCTH

Pa3aen 5.Pa6oT

a M MOLZHOCTB. JHepruA (12 4)

Pa6oTa u Mo1-
HOCTB (3 4)

MexaHu4eckasi paboTa.
MoIIIHOCTh

JKcrnepuMeHTa/IbHOE oNpe/ieieHHe MeXaHUYeCKOU paboThl CHUJIBI
TAXECTHU NIPpU NMaAJIEHUHU TeJla U CUJIbl TPEHUA IPU PaBHOMEPHOM
nepeMellleHUH TeJsla [0 TOPU30HTaJbHOU IOBEPXHOCTH.

PacyéT MONIIHOCTH, pa3BUBAaeMOU NPU MOAbEME T10 JIECTHUILE.
PelreHure 3a/1a4 Ha pacyéT MexaHUYECKOH pabGoThl ¥ MOIIHOCTHU

IIpocTtelie
MexaHu3Mmsl (5 4)

[IpocTble MeXaHU3MBI: pblyar,
6J10K, HaKJIOHHAs MJIOCKOCTb.
[IpaBuJio paBHOBecUs
ppidara. [IppmeHenue
IpaBuJla paBHOBECHUsA pblyara
K 6JI0KY. «30J10TO€ IPaBUJIO»
MexaHuku. KII/l npocThix
MeXaHHu3MOB. [IpocTbie
MeXaHHU3Mbl B GbITY U TEXHU-
Ke. Ppryaru B TeJie yesioBeKa

OnpejiesieHre BBIUTPHILIA B CHJIe IPOCTHIX MEXAaHU3MOB Ha
npyMepe pblyara, HOJABHXHOI'O U HENOBHKHOI'0 6JIOKOB,
HAaKJIOHHOW IJIOCKOCTH.

HccnesoBaHue yc/10BHA paBHOBeCUs pblyara.

O6Hapy>keHHe CBOHCTB IPOCTBHIX MEXaHM3MOB B Pa3/IMYHBIX
MHCTPYMEHTAax U NMPUCIOCOOJEHHUSAX, UCIO0JIb3yeMbIX B OBITY
Y TEXHUKE, a TAKXKe B )KUBbIX opranusmax (MC — 6uosorus).
JKCcrepuMeHTa/IbHOE JJ0Ka3aTeJbCTBO PaBEHCTBa paboT NpH
IPUMEHEHHH IPOCThIX MEXaHHU3MOB.

Onpepesnenue KII/l HAKJIOHHOM NJIOCKOCTH.

PemeHve 3a/1a4 Ha NpHMMeHEHHeE NPaBHJIa PAaBHOBECHs pblyara U
Ha pacuéT KI1/|

MexaHu4yecKas
3Heprus (4 4)

KruHeTu4eckast ¥ NOTEHIU-
anbHasd sHeprus. [IpeBpanie-
HHE OJJHOT'O BHJIa MEXaHHUYe-

3KCH€pHM€HTaJ’IbHO€ onpejesjieHMe U3MEHEHUA KUHEeTUYeCKou
)51 HOTeHL[PIaJ'IbHOﬁ SHEepruu TeJia Ipu ero CKaTblIBaHUU 110
HaKJIOHHOM MJIOCKOCTH.
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CKOMW 3HEpPruu B APYTOMH.
3aKOH COXpaHeHUs U U3MeHe-
HUS 3HEPTUH B MeXaHUKe

dopMyiMpoBaHME Ha OCHOBE HCC/IE[0BAaHUsI 3aKOHA COXpPaHEHUS
MeXaHU4Y€eCKOU SHePruu.

O6cy»x/ieHre TpaHUL, NIPUMEHHMOCTH 3aKOHa COXPaHEHUSs
3HEPTHH.

PemeHue 3a/ja4 ¢ UCIO/Ib30BaHMEM 3aKOHA COXpPaHEHMUs 3Hep-
wiiZt

PesepBHOe Bpem1 (3 4)

8 knacc (68 u)

U CBoiicTBa
BemecrBa (7 4)

MOJIEKYIIPHO-KUHETUYECKOH
TEOPHUHU CTPOEHHS BellecTBa.
Macca u pa3Mepbl aTOMOB

U MoJieKyJ1. ONBITHI, O/ -
TBepP’K/Jal0Ilie OCHOBHbIE
[10JIO’KEHH S MOJIEKYJISP-
HO-KMHETHUYECKOH TEOpHH.
Mogenu TBEpOTO, )KUAKOTO
1 ra3006pa3HOro COCTOSTHUM
BelecTBa. Kpucraniinyeckue
U aMopdHbIe TBEp/ble TeJa.

TemaTHyeckui OCHOBHbIE BUABI JeATeJbHOCTH YYaLMXCs
OCHOBHOE COAepXKaHHue . .
6JI0K, TEMBI (Ha ypoBHe y4eGHBIX JelCTBHUI)
Paspen 6. TenyioBble siBjieHus (28 4)
CtpoeHue OCHOBHBIE TOJIOXKEHUST Ha6sroseHne M HHTepHpeTaLHs ONBITOB, CBUETENbCTBYIOLINX

06 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BeleCTBa: OMNBITHI C pac-
TBOPEHHMEM Pa3/IMYHBIX BEIECTB B BOJE.

PemeHue 3a1a4 M0 OLIEHUBAHUIO KOJIMYECTBA aTOMOB WJIU MoJie-
KyJI B eJUHHLe 06 bEMA BellleCTBa.

AHanu3 TekcTa ApeBHUX aTOMHUCTOB (HampuMep, pparMeHTa
noambl Jlykpenus «O npupojie Belleid») ¢ U3J10KEHHEM 060CHO-
BaHHUH aTOMHOU runoTe3bl (CMbICIOBOe uTeHue). OLeHKa
y6eIUTebHOCTH 3TUX 060CHOBaHUH.

OGbsicHeHHe GPOYHOBCKOTO JBHKEHHUs], siBJIeHUsT JudPpy3uun

Y pa3/IMYui MeXXJy HUMH Ha OCHOBE N0JIOXKEHHU I MOJIEKYJISIP-
HO-KMHETHYECKOU TEOPUH CTPOEHUS BELIEeCTBA.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

OGbsICHEHHE CBOMCTB rasos,
XKUJKOCTEN U TBEPABIX TeJl
Ha OCHOBeE I0JIOKEHUH
MOJIEKYJIIPHO-KHUHETUYECKOU
Teopuu. CMayuMBaHUe U Ka-
HI/IJIJIHprIe ABJIEHUA.
TensioBoe pacliMpeHue

U CKaTue

O6bsicCHEHHE OCHOBHBIX Pa3/IMYUU B CTPOEHUH ra30B, KUAKO-
cTed ¥ TBEP/bIX TeJ C UCIOJb30BaHHUEM I0JIOXKEHHUH MOJIEKYJISAP-
HO-KHHETHYEeCKOU TEOPHUU CTPOEHHUs BellleCcTBa.

[IpoBe/ieHUE ONBITOB MO BbhIpal[UBAHUIO KPUCTA/IJIOB IMOBapeH-
HOU COJIM WJIU caxapa.

[IpoBesieHHEe U 06bsSICHEHHE ONBITOB, AEMOHCTPUPYIOIIUX
KalMWJIJIApHbIE ABJIEHUA U ABJIECHHUE CMa4YUBaHUA.

06'bHCHeHI/Ie POJIKN KaIUJJIAPHBIX HBHEHPIIZ AJiA HOCTyHJIEHI/IH
BO/bI B opraHusM pacteHut (MC — 6uosiorus).

Hab6sioieHue, poBeieHUe U 00'bsiICHEHHE ONBITOB 110 HabJIo-
JIEHUIO TEIJIOBOT0 paCIIMPeHHs ra3oB, KUJAKOCTEN U TBEPABIX
TeJl.

OGbsICHEHHE COXpaHEeHUsI 00 bEMA TBEPBIX TeJI, TEKyIeCTH
YKUJKOCTH (B TOM YHMCJIe, Pa3HULbI B TEKYYECTH AJIs1 Pa3HbIX
KHUAKOCTeH), JaBJIeHUs rasa.

[IpoBesieHNE ONBITOB, JeMOHCTPUPYIOLIMX 3aBUCHMOCTD JlaBJie-
HUS BO3/lyXa OT ero 06’b€éMa M HarpeBaHUsl WIH OXJIAXKIEHUs,

Y UX 0O'bsICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISPHOTO YYeHHUSI.
AHa/v3 npaKTUYeCKUX CUTYAIUH, CBI3aHHBIX CO CBOMCTBAaMH
rasos, JKUJKOCTeH U TBEPBIX TeJl

TensioBbie
npoueccsl (21 4)

Temnepatypa. CBA3b TeMIle-
paTyphbl CO CKOPOCTBIO
TEIJIOBOTO IBUKEHMUST
YacCTHUL.

BHyTpeHHsIs SHeprus.
Crioco6bl UIBMEHEHU

O60ocHOBaHHME NpPaBUJ U3MEPEHHS TeEMIEepPaTyphl.

CpaBHEHME pa3/IMYHBIX CIIOCOG0B U3MEPEHUS U ILIKaJ TeMIle-
paTyphl.

Hab6utoieHre 1 06'bsiICHEHHE OIIBITOB, IEMOHCTPUPYIOLIUX
M3MeHeHHe BHYTPEHHEH 3HepIruu TeJsa B pe3yJibTaTe TelJolnepe-
JlauM U paGoThbl BHEIIHUX CHJL.
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BHYTpPEHHEU 3HEPTUU:
TerJionepeaaya u coBep-
nieHue paboThl. Buabl
TerJionepeaayu: TEMJa0MnpoBo-
JHOCTb, KOHBEKIUS, U3JyYe-
HHUE.

KosinyecTBO TEMIOTHI.
YaenbHasi TelJ10EMKOCTb
BellecTBa. Tenaoo6MeH

U TeIJI0BOEe paBHOBECHE.
YpaBHeHUE TENJ0BOrO
GaJsiaHca.

[lnaBieHue U oTBepeBaHHe
KPHUCTAJINYECKHX BELeCTB.
YpaesnbHas TemnsoTa IJaBJie-
Husd. [lapoo6pasoBaHue

U KOHJZeHcauus. McnapeHnue.
Kumnenue. YiesibHas TeIrioTa
rnapoo6pa3oBaHus. 3aBUCH-
MOCTb TeMIepaTypbl KUIIeHUSs
OoT aTMOCpEepHOTO JaBIEHHUS.
Biia>kHOCTB Bo3ayxa.
JHeprus TOIJIMBA. Y Ae/bHas
TeIJIOTa CTOPaHUs.
[IpuHUOKUIIBI paGOTHI TEILJIO-
BbIX ABUratesaen. KI1/]
TEIJIOBOTO ABUTATEJIS.
TemnJioBble ABUTATEN U 3aLU-
Ta OKpY»Kalollel cpeabl.
3aKOH COXpaHEeHHs U Ipe-
BpalleHUs] S3HEPTUHU B MeXa-

Hab6usio/1eHre ¥ 0G'bsICHEHUE ONBITOB, 06CYKAEHUE TPAKTHYe-
CKUX CUTyaldH, JEeMOHCTPUPYIOIIMX pPa3/IMYHble BHU/bI TEILJIO-
nepejayu: TEMJONPOBOAHOCTb, KOHBEKIIHIO, U3IYYEHUE.
HccneioBaHue siBJIEHHUs TelJIOOOMeHa MPU CMELUIMBAaHUU
XOJIOAHOU U ropsiueit BOJbI.

Ha6uito/leHre yCTaHOBJIEHUS TENJIOBOTO PAaBHOBECHUSI MEXY
ropsiueu U xoJ10/{THOH BOJOMU.

OnpejsiesieHue (M3MepeHUe) KOJIUYECTBA TEIJIOTHI, OJYYeHHOT0
BOJIOW NIPU TEIJIOOOMEHe C HarpeThIM MeTa/JINYeCKUM I[UJIUH-
OpOM.

OnpepeneHve (U3MepeHUe) yeJbHON TEMJIOEMKOCTH BellleCTBa.
Pemenue 3aa4, CBA3aHHbIX C BbIYHUC/IEHHEM KOJIMYEeCTBaA TEIlJIO-
ThI U TEIJIOEMKOCTHU NP TEIJIOOGMEHe.

AHanus cuTyanui NpakTUYeCKOro UCI0JAb30BaHUS TEIMJIOBbIX
CBOMCTB BelleCTB U MaTepHuasioB, HAIpUMep B IieJisiX 3Heprocte-
peXeHus: TeIJIOU30Js11sA, SHeprocbeperaroliye Kpblliy,
TEPMOAKKYMYJIATOPBI U T. [I.

Hab6sroieHre IBJIeHUH HCIapeHUs U KOHAEHCAIUHU.
HccnepoBaHue npouecca ucrnapeHus pasinyHbIX )KUJKOCTEH.
OGbsicHEHME SIBJIEHUHM MCIApeHUs] ¥ KOHJEHCAI[MU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYeHHUs.

Hab6sioieHre u 0G'bsICHEHHE IpOliecca KUIEeHUs], B TOM YHCJIe
3aBUCUMOCTH TEMIIEPATYPbl KUIIEeHUs OT JIaBJIEHHUS.
OnpepesneHve (M3MepeHHE) OTHOCUTENBHOU BJAAXKHOCTH BO3yXa.
Hab6uro1eHre nporecca naBJeHUs1 KPUCTAIMIECKOTO Belle-
CTBa, HAIPUMepP JIbJA.

CpaBHeHMe NMPOLECCOB IJIABJIeHUSI KPUCTAJUIUIECKUX TeJl

Y pa3MsAryeHus MpU HarpeBaHUU aMOp QHBIX TeJI.
OnpepeneHve (M3MepeHUe) YAEJbHON TEIJIOTHI IJIABJIEHUS JIbJA.
OGbsicHEHME SIBJIEHUH IJIaBJIeHUS] U KPUCTA/JIM3alMK Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYeHHUsI.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

HH4Y€eCKHUX U TeIlJIOBBIX
nponeccax

PeuieHue 3a/1a4, CBSA3aHHBIX C BbIUMCJIEHHEM KOJIMYECTBA TEILIO-
ThI B NPOIeccax Telionepeayd NPy MJIaBJEHUU U KPUCTAJIU-
3alUy, UCTIapeHUU U KOH/IeH Callh Y.

AHa/iu3 CUTyal i NPaKTUYECKOr0 NPUMEHEHUS ABJIEHUN
MJIaBJIEHUS U KPUCTA/JIU3ALMH, HAIPUMeED, MOJIydYeHH e CBEPX-
YHCTBIX MaTepPHaJIOB, CoJieBas rpeJika U Jip.

AHanu3 paboThl U 0G'bSICHEHHE NIPUHIIUIIA JIEHCTBUS TENJIOBOTO
JBUTATEJIs.

BeruucieHye KoJIM4eCcTBa TEIIOTHI, BhIAEISIOIErocs Mpu cro-
paHuU pa3IM4YHbIX BUAOB TomauBa, U KII/l aBurartesnd.
06Ccy)aeHre 9KOJIOTHYeCKUX 0 CIeCTBUN UCIIO0Ib30BaHUS
JABUTaTesJell BHYTPEHHEr0 CropaHus, TEIJIOBBIX U I'UJIPO3JIEK-
TpocTtaHuH (MC — 3KOJIOTHS, XUMUS)

Paspesn 7. dleKTpU4ecKue U MarHuTHbIe siBjaeHus (37 4)

JeKTpu4YecKre
3apsAabl. 3aps-
»KeHHble TeJ1a

M UX B3aMMOeii-
crBue (7 4)

dseKkTpusauud Tes. [IBa poga
3JIEKTPUYECKHUX 3apAJ0B.
BzauMogelicTBue 3apsKeH-
HbIX TeJl. 3akoH KyJsioHa.
JJIeKTpUYeCcKoe IoJIe.
[IpyHIUI Cynepro3uLnuHU
3JIEKTPUYECKHUX MOJIEN.
Hocurenu anieKTpuiyeckux
3apsii0B. JJleMeHTapHbIN
3JIEKTPUYECKHUH 3apsf.

Hab6uro1eHre ¥ MpoBe/ieHYEe ONBITOB MO 3JIEKTPU3ALUH TeJs
MPU CONMTPUKOCHOBEHUH U UHAYKIMEN.

Ha6srosieHre U 06bsiCHEHHE B3aUMOJeHCTBUS OJHOUMEHHO
Y Pa3HOMMEHHO 3apsDKEHHBIX TeJl.

O6bsicCHEHV e MPUHIMINA JIeHCTBUS 3JIEKTPOCKOTIA.
OGbsicCHEHH e SIBJIEHUH 3JIEKTPU3ALMU NPU COMPUKOCHOBEHUH
TeJl U UHAYKLUHMEN C UCIIOJIb30BaHHUEM 3HAaHUH O HOCUTEJISIX
3JIEKTPUUECKHUX 3apSA0B B BELECTBE.

Pacrio3HaBaHue U 06bsSICHEHHE SIBJ€HUN 3JIEKTPU3aLUHU B MO-
BCEJIHEBHOM KHU3HHU.
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Ctpoenue atoma. IIpoBoaHU-
KU U IU3JIEKTPUKHU. 3aKOH
COXpaHEHMUS 3JIEKTPUUECKOTO
3apsja

HaGusio/1eHre U 06bsICHEHUE OMBITOB, UWIJIOCTPUPYIOIUX 3aKOH
COXpaHEeHHUs 3JIEKTPUYECKOTO0 3apsiia.

Ha6u10/1eHrEe ONBITOB O MOJIEJIMPOBAHUI0 CUJIOBBIX JIUHUU
3JIEKTPUUECKOTO MOJIA.

HccnenoBaHue JeHCTBUSA 3JIEKTPUUECKOTO M0JIsI Ha MPOBOJAHUKHU
U IU3JIEKTPUKHU

IlocTOAHHBIN
3JIEKTPUYeCKUHA
TOK (20 1)

JJIeKTpUYeCKUH TOK. Ycio-
BHA CyLIeCTBOBaHHA 3JIEKTPU-
4eCKOro ToKa. McToOuHUKH
MOCTOSIHHOT'O TOKa. JleficTBUs
3JIEKTPHUUYECKOTr0 TOKa
(Temi0BOE, XUMHUYECKOE,
MarHUTHOeE). JIeKTpUYeCKUH
TOK B »KHUJIKOCTSIX U rasax.
dJsieKTprU4Yeckad uens. Cuiia
TOKa. JJIeKTpHUiecKoe
HanpsikeHue. ConpoTuBIe-
HUe NPOBOJHUKA. YelbHOE
CONPOTHUBJIEHHE BelllecTBa.
3akoH OMa AJ1d ydyacTKa
nenu. [locnenoBaTesnbHOE

Y NapaJljieIbHOe CoeIJUHeHre
IIPOBOJHUKOB.

Pa6oTa ¥ MOIHOCTb 3/1€KTPH-
4eCcKOro ToKa. 3akoH J»xoy-
ns1-JleHua. JIeKTPONPOBOJ-
Ka U MIOTPEOUTEIH 3JIEKTPHU-
YeCKOU 3HepIruu B OBITY.
KopoTkoe 3aMbIkaHHe

Hab6s10/1eHre pa3/IMYHbIX BUJOB JeHCTBUS 3JIeKTPUYECKOTO
TOKa U 06Hapy»KeHUe 3TUX BUJI0B eHCTBUS B IOBCEHEBHOU
JKU3HU.

C6opKa U HCIIbITaHHE 3JIEKTPUYECKOH 1IeNH MOCTOSHHOTO

TOKa.

W3MepeHHe cU/Ibl TOKA aMIIEpMETPOM.

W3MepeHHe 3JIEKTPUYECKOTO HANPSKEeHUsI BOJbTMETPOM.
[IpoBesieHNE U 0GBbSICHEHHE OIBITOB, IEMOHCTPHUPYIOIINX
3aBUCUMOCTbD 3JIEKTPUYECKOT'0 COMPOTHUBJIEHUsI MPOBOAHHUKA
OT ero JJINHBI, [JIOLWA/IU IIONIEPEeYHOT0 CeYeHUsI U MaTepHraJa.
HcciepoBaHre 3aBUCUMOCTH CUJIbI TOKA, MPOTEKAIOIIEro yepes
pPE3UCTOp, OT CONMPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHHUS

Ha pe3ucTope.

[IpoBepka mpaBuja CJOKEHHUs HaNpsDKeHWH IpHU IocjiefoBa-
TeJIbHOM COeJUHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuja AJisl CHJIbI TOKA MPU NMapaieJIbHOM COelu-
HEHUH Pe3UCTOPOB.

AHanus cuTyanui MmocaeloBaTeJbHOTO U NapaljiebHOTO
coeHEHUsI MPOBOJHUKOB B JJOMALIHUX 3JIEKTPUIECKUX

CeTSX.

PemreHue 3asad4 ¢ ucnosib3oBaHueM 3akoHa OmMa u popMy.t
pacyéTa 3JIeKTPUYECKOr0 CONPOTUBJIEHUS MTPU MOC/IEN0BaTEb-
HOM U NapaJljieJIbHOM COeJUHEHUH MPOBOJHUKOB.
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OxoHuaHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

OnpepesieHre paboThbl 3J1eKTPUYECKOT0 TOKA, IPOTEKAILEero
yepes pe3ucTop.

OnpepesieHre MOIHOCTH 3J1eKTPHUYECKOr0 TOKa, BbljessieMoi
Ha pe3ucTope.

HccinefnoBaHre 3aBUCHMOCTH CHJIBI TOKA Yepes JIAMIIOUKY

OT HaNpsDKeHUs Ha Hel.

Onpepenenue KI1/l HarpeBaTess.

HccnenoBaHue npeo6pa3oBaHus 3HEPTUHU NIPU NOAbEMeE Ipy3a
3JIEKTPO/IBUraTeJsIeM.

O6bsiCHEHUE YCTPOWUCTBA M MPHUHIMIA AeHCTBUSA JOMALIHUX
3JIeKTpOHarpeBaTe/bHbIX IPUGOPOB.

O6bsAcHEHHe NPUYMH KOPOTKOIO 3aMblKaHUSA U MPHUHIUIA
JeHACTBUSA NJIaBKUX NIpeJOXpaHUTeJIeN.

Pemenuve 3aza4 ¢ ucnosb3oBaHueM 3akoHa /Jlxoyna—JleHna.
Hab6uroieHre BOSHUKHOBEHHUSA 3JIEKTPUYECKOTI'0 TOKA B KU/ -
KOCTH

MarHuTHbIe
sABjeHus (6 4)

[TocTossHHBIE MAarHUThI.
B3zauMogeHncTBYE ITOCTOSH-
HbIX MarHMTOB. MarHUTHOE
noJie. MarHuTHOeE noJie 3eMJIHU
M ero 3HayeHHe g »KU3HU
Ha 3emJie. OnbIT JpcTeaa.
MarHuTHOE 1oJie 3JIeKTpUle-
ckoro Toka. [[pumMeHeHUe
3JIEKTPOMarHUTOB B TEXHHKE.

HccnenoBaHue MarHMTHOTO B3aUMOJEHCTBUSA MOCTOAHHBIX
MarHuTOB.

W3yyeHrne MarHUTHOIO I0JIA TIOCTOAHHBIX MarHUTOB IPU HX
006'beIMHEHNH U pa3/ieJIeHHH.

[IpoBesieHHEe ONBITOB 10 BU3yaIM3aLMH I10JIS IOCTOSHHBIX
MarHuTOB.

H3yyeHue sAB/IeHUSA HAMAarHUYMBaHUS BellleCTBa.
HccnenoBanue eiCTBUSA 3JIEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpEeJIKY.
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JleficTBYe MarHUTHOTO MOJIs
Ha MPOBOJAHUK C TOKOM.
JJIEKTPOIBUTATE/b NOCTOSIH-
HOTro ToKa. Mcnosib3oBaHue
3JIEKTpOJIBUTaTes el B Tex-
HUYECKHUX YCTPOUCTBAX

U Ha TPaHCIOpPTe

[IpoBesieHHE ONBITOB, J€EMOHCTPUPYIOIIUX 3aBUCUMOCTb CHUJIbI
B3aMMO/IeMCTBUS KaTYIIKHU C TOKOM U MarHuTa OT CUJIbl U Ha-
NpaBJieHUs TOKa B KaTyLIKe.

AHany3 cuTyaluMi NpakTUYecKOro NpUMeHeHUsl 3JeKTpOMarHu-
TOB (B OBITOBBIX TEXHHYECKHX YCTPOMCTBAX, MPOMBILIJIEHHOCTH,
MeJULIMHE).

W3y4yeHue elcTBHUS MarHUTHOTO I0JIs1 HA IPOBOJHHUK C TOKOM.
H3ydeHue felcTBUA 371€eKTPOBUTATES.

Hsmepenue KII/| asiekTpoABUTraTeNbHON YCTaHOBKHU.
PacriosHaBaHue U aHa/IM3 Pa3/IMYHbIX TPUMEHEHUN 3JIeKTPO-
JABUraTesel (TpaHCIIOPT, GbITOBbIE YCTPOUCTBA U Jp.)

JJIEeKTPOMarHmT-
Hasd HHAYKIUA
(44)

OnsbiTel Papages. fABieHue
3JIEKTPOMarHUTHOU UHJIYK-
nuu. [IpaBuiio Jlenna.
JuexkTporeHepaTtop. Crioco6bl
MOJIY4eHHUs 3JIeKTPHUIECKOUN
3HEepruu. JJIeKTPOCTaH MU
Ha BO30GHOBJIsIEMBIX HCTOY-
HHUKaX 9Hepruu

OnBbITHI 110 MCCIEeL0BAHUIO SIBJIEHUS 3JI€eKTPOMAarHUTHOW HWHAYK-
I[UU: MCC/lelOBaHMe U3MEeHEeHU 3HaYeHUs U HalpaBJeHUs
WHAYKIMOHHOTO TOKa

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

M CNIOCOGBI ero
onucanuA (10 4)

Cucrema otcyérta. OTHOCHU-
TeJIbHOCTb MeXaHH4YeCKOIro
JBV>KEHUH.

PaBHOMepHOe NpsiMOJIMHEN-
Hoe ABMKeHUe. HepaBHOMeDp-
HOe NpsSIMOJINHEHHOe JBHXe-
Hue. CpefiHAS U MTHOBEHHAs
CKOpOCTbB TeJjla IPX HepaBHO-
MEepHOM JIBU>KEHHHU.
Yckopenue. PaBHoyckopeH-
HOe NPSIMOJIMHENHOEe JIBUXKe-
Hue. CBOOOAHOE NTaJleHHe.
Onertel Nannies.
PaBHOMepHOe ABI)KEeHHE

110 OKpY>XHOCTH. [leprop,

M 4acToTa o6palieHus.
JluHellHaa W yrJjioBas CKOpO-
ctu. lleHTpocTpeMUTeENBHOE
yCKOpeHHe

TemaTU4ecKui OCHOBHOE€ coAepKaHue OCHOBHBIE BH/bI JeSATe/JbHOCTH y4Yaluxcsa
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JelCTBHUI)
Paspen 8. Mexannuyeckue siBjeHus (40 4)
MexaHu4eckoe MexaHu4yeckoe JBHKEHHUeE. AHanus U ob6CcyXJeHue pa3IMuHbIX IPUMEPOB MeXaHU4eCKOro
JABIDKeHH e MaTepuasibHas TO4Ka. JBYDKEHUS.

O6cyxaeHre rpaHUl] IPUMEHUMOCTH MOJIe/IM «MaTepHhaibHas
TOYKa».

OnuvcaHve MeXaHUYeCcKOTo ABUXEHUA PA3JIMYHBIMU crnoco6aMu
(ypaBHeHUe, TabaULa, rpaduK).

AHaJIu3 >KU3HEHHBIX CHTyaL[Hﬁ, B KOTOPBIX MPOABJIAETCA
OTHOCUTEJIbHOCTb MEXaHUYEeCKOTr0 JABHKEHUA.

Hab6uiroieHre MeXxaHU4YeCKOTO JIBHKEHUs TeJsla OTHOCUTEBbHO
pa3HbIX TeJ OTCYETA.

CpaBHeHMe NyTel M TPAeKTOPUU JABUKEHHUA OJHOTO U TOTO e
TeJla OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETA.

Anasu3 tekcrta 'asmuniies 06 OTHOCUTEJNLHOCTU JBHIKEHMUS;
BBINOJTHEHUE 33JJaHUH 110 TEKCTY (CMBICJIOBOE UTEHUE).
OnpegesieHue cpelHEH CKOPOCTU CKOJIbXEHUS 6pycKa WK ABH-
>KeHMS LapHUKa 10 HAKJIOHHOW MJIOCKOCTH.

AHanus u o6Cyx/ieHre ClI0C060B NPUG/IMKEHHOTO ONpeseeHUs
MIHOBEHHOM CKOPOCTH.

OnpejesieHHe CKOPOCTH PAaBHOMEPHOTO JABMXKEHUA (II1apuKa

B )KUJIKOCTH, MO/JI€JI1 3JIEKTPHUIECKOT'0 aBTOMOOMJIA U T. I1.).
OnpejesieHue NyTH, IPOHEHHOrO 3a JAHHBIN MPOMEXYTOK
BpEeMEHH, U CKOPOCTH TeJIa 10 rpad UKy 3aBUCHUMOCTH MyTH
pPaBHOMEPHOI'O ABMXKEHUSI OT BpEMEHHU.

O6cyx/ieHMe BO3MOXKHbBIX MPUHLMIIOB JeWCTBUSA NPUBOPOB,
HU3MePSAIOIIUX CKOPOCTH (CIUL0METPOB).
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BbIuMC/IeHHEe MYTH U CKOPOCTHU MPH PaBHOYCKOPEHHOM MPSIMO-
JIMHEMHOM JBM>KEHUHU TeJia.

OmnpejfiesieHUe NPONWAEHHOTO MYTHU U YCKOPEHUs JIBMXKEHUS TeJsa
1o rpa¢puKy 3aBUCHUMOCTH CKOPOCTU PABHOYCKOPEHHOTO MpPSIMO-
JIMHEUHOTO JIBU>KEHUS TeJsia OT BpEMEHH.

OmnpejiesieHUe YCKOPEHUS TeJia IPU PaBHOYCKOPEHHOM /JIBHXKe-
HUU 110 HAKJIOHHOH IJIOCKOCTH.

H3MepeHHe nepuo/ia U 4acTOThI 06palleHUs TeJia 10 OKPY>KHOCTH.
OnpepesieHre CKOPOCTH paBHOMEPHOTO JBHXKEHHUS TeJa

10 OKPY>KHOCTH.

PenieHue 3a3/1a4 Ha omnpejie/ieHHe KUHEMAaTUYECKHUX XapaKTepu-
CTUK MEXaHUYECKOTO JBUKEHHUs Pa3JIUYHBIX BUJOB.
PacnosHaBaHue U MPUOJIUKEHHOE ONHCAHUE PA3JIUYHBIX BU/IOB
MeXaHU4eCcKOro JIBMKeHHUs B MIPHUpPOJie U TeXHUKe (Ha mpuMepax
CBOGO/IHO MaJaOUIUX TeJl, ABMXKEHHUS ) KUBOTHBIX, He6EeCHBIX
TeJI, TPAHCIOPTHBIX CPEeACTB U p.)

B3aumogeicTBue
Tea (20 4)

[lepBbiit 3akoH HbroTOHA.
Bropoii 3akoH HeroToHa.
TpeTuii 3akoH HploTOHa.
[IpyHIMI Cynepno3uLuu
CHJI.

Cusa ynpyroctu. 3aKoH
l'yka. Cusia TpeHUs: cuia
TPEHMUS CKOJIBXKEHUS, CUIA
TPEeHHUs NMOKOf, JPYTrHe BUABI
TpEHHUS.

CuJia TSXKeCTH Y 3aKOH
BCEMHPHOTO TATOTEHHUS.
YckopeHHe cBOOGOAHOTO
naZieHus. /IBr>xeHue nJiaHeT

Hab6sroieHre U 06CYyKIeHHe ONBITOB C IBMKEHHEM TeJla IIpU
YMeHbUIeHUH BJIUSHUS JPYTUX TeJl, IPENsTCTBYIOUIUX JBHXKe-
HHIO.

AHanus Tekcra [anuies ¢ onvcaHueM MbICJEHHOTO 3KCIepH-
MeHTa, 060CHOBBIBAIOLIET0 3aKOH UHEPLIUH; BbINOJHEHHE
3aJlaHUM M0 TEKCTY (CMBICJIOBOE YTEHHE).

06cy»/1eHHe BO3MOXKHOCTH BBINIOJIHEHUS 3aKOHA MHEPIUHU

B Pa3JIMYHBIX CUCTEMAX OTCYETA.

Ha6stoieHue U 06Cy»/jeHHEe MeXaHUYEeCKUX SIBJIEHUH, IPo-
HCXOSAIIUX B CHCTeMe 0TcuéTa «Tesiexkka» Mpu €€ paBHO-
MEpPHOM U YCKOPEHHOM JIBUKEHWU OTHOCUTEIbHO KaGHUHeTa
dusuku.

JleficTBUSI ¢ BEKTOpPaMU CUJI: BbINIOJIHEHUE 33JaHUM 0 CJI0XKe-
HUIO U BBIYUTAHUIO BEKTOPOB.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

BOKpyT CoJsiHua. [lepBas
KOCMHYeCKasd CKOPOCTh.

HeBecoMocTb U neperpysKu.

PaBHOBecue MaTepuaIbHOU
TOYKU. AGCOJIIOTHO TBEpJ o€
TeJi0. PaBHOBecue TBEPJOTO
TeJla C 3aKpeNnIEHHON 0ChI0
BpaujeHUus. MOMEHT CUJIbL.
LleHTp TAXKECTHU

Hab6s1oeHre u/uiay npoBefieHUe ONBITOB, JleMOHCTPUPYIOILHUX
3aBHCUMOCTb YCKOPEHMUs TeJla OT NPHUJIOKEHHON K HEMY CHJIbI

W Macchl TeJia.

AHanus ¥ 06bsiCHeHUe sIBJIEHUH C HUCII0JIb30BaHUEM BTOPOTO
3akoHa HproToHa.

Pemenue 3azia4 ¢ UcnoJib30BaHWEM BTOPOro 3akoHa HeloToHa

" NpaBHJia CJIOKEHHUA CHJL.

OnpepeneHue XECTKOCTU NPYKUHBI.

AHanus cuTyalui, B KOTOpbIX HaGJ/oaloTcs yrnpyrue gedop-
Mal My, U UX 06'bsICHEHHE C UCII0JIb30BaHHeM 3aKoHa ['yka.
Pemenue 3az1a4 ¢ ucnosib3oBaHMeM 3aKkoHa ['yka.
HccnenoBanue 3aBUCHMOCTH CHUJIbl TPEHUSA CKOJIbXKEHHUS

OT CHJIbI HOPMaJIBHOIO iaBjeHus. O6CyK/jleHue pe3y/IbTaToB
Hccel0BaHUA.

Onpepenenve koadduLMEeHTa TPEHUS CKOJIbXEHHUS.
H3MepeHHe CUJIbI TPEHUS MOKOA.

Pemenue 3aza4 ¢ Mcnosb30BaHUEeM GOpPMyJIbI /ISl CUJIbl TPEHUS
CKOJIBKEHHH.

AHanus ABWXEHHUS TeJsl TOJbKO M0J, JeCTBUEM CHJIbI TSXKe-

CTH — CBOGOJHOTO MaJleHUsl.

O6bsicCHEHHEe HE3aBUCUMOCTH YCKOPEeHHsI CBOGOJHOIO MaJieHus
OT Macchl TeJsa.

OneHKa BeJIMYMHBI CHUJIbI TATOTEHHUS, JeHCTBYIOLEH MeXAY
JABYMsI TeJlaMH (ZJ1s1 pa3HbIX Macc).

AHanus ABWKeHUs] HeGECHBIX TeJl Mo/ AeHCTBUEM CUJIbI TATOTE-
HUS (C MUCNOJIb30BAHUEM [JIONOJHUTEIBHBIX UCTOUHUKOB UHQOP-
MaluH).
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Pelienue 3aja4y C MCNOJb30BaHHEM 3aKOHA BCEMUPHOTO TAroTe-
HHUSA U GOPMYJIBI AJ1s1 pacyETa CUJIbI TSHKECTH.

AHa/M3 OpUTHHAJBLHOTO TEKCTAa, OMUCHIBAIOIEr0 MPOSBIEHHUS
3aKOHA BCEMHUPHOTO TATOTEHUS; BbINOJHEHHUE 3aZJaHUM M0 TeK-
cTy (CMBICJIOBOE YTEHUE).

Ha6JuitoieHue ¥ 06CYy>KeHHE OTbITOB 110 NU3MEHEHUIO Beca TeJa
MPU YCKOPEHHOM JABW)XEHUH.

AHanu3 yciioBUH BO3HHKHOBEHHUsI HEBECOMOCTH U Iepe-
FPY3KH.

PenieHnue 33/1a4 Ha olpe/iesieHHe Beca TeJla B Pa3JIMYHbIX
YCJIOBUAX.

AHanu3s cuJ, e CTBYIOLUX Ha TeJIO, MOKOosIIeecs Ha OMope.
OmnpenesieHUe HEHTpPa TSKECTH PA3JIUYHbIX TeJl

3akKkoHBbI coxpa-
HeHuA (10 49)

HWMmnynbc Tena. UsmeHneHue
umnyJibca. UMnysbc cujbl.
3aKOH COXpaHeHUA UMITYJb-
ca. PeakTuBHOe ABH>XEeHUE.
MexaHuveckasi paboTa u
MOIIJHOCTb. Pa6oTa cun
TSKECTH, YIIPYTOCTH, Tpe-
Hus. CBA3b 9HEPIUH U pa-
GOTHI.

[ToTeHUMaNBbHAA 9HEPTUA
TeJ1a, MOJHATOro Ha/J, I0BepX-
HOCTbIO 3eMJIH. [loTeHIMaNB-
Hasl 9Heprus CXKaTou npy-
>KHHBIL.

KruHeTuveckasi sHeprus.
Teopema 0 KUHETHYECKOU
HEpPTHH.

Ha6stoneHue U 06CyK/ieHHe ONBITOB, JIEMOHCTPUPYIOLUX
nepejiadyy UMIyJibca [IPU B3aUMOJeMCTBUM TeJl, 33aKOH COXpaHe-
HUSA UMITYJ1bCa NPU abCOJIIOTHO yIPYroM U HeyIpyroM B3auMo-
OeHlCTBUH TeJl.

AHan3 cuTyal My B OKpYy»KalolieH >JKU3HHU C UCII0JIb30BAaHUEM
3aKOHAa COXpaHeHHs UMITyJIbca.

PacnosnaBaHue siBJIeHUsI PeaKTUBHOIO JIBMXKEHUS B IIPUpoOJe

u texHuke (MC — 6uoJsiorus).

[I[prMeHeHMe 3aKOHA COXpPaHEHHUs UMITYJIbCa [Jis pacyéTa
pe3y/IbTaTOB B3aUMOJEHCTBUS TeJl (Ha MpUMepax Heynpy-

roro B3anuMoO/IeCTBUS, yIPYTOro [eHTPaJbHOTO B3aNMO-
JleHCTBUSA ABYX OJAVMHAKOBBIX TeJI, 0JHO U3 KOTOPBIX HENOJ-
BIDKHO).

PemeHne 3a/ia4y ¢ MCNOJIb30BaHUEM 3aKOHA COXpPaHEHUS UM-
MyJbCa.

OnpegesieHre paboThl CUJIbI YIIPYTOCTH NIPU NOABEME Ipy3a

C MCIOJIb30BAaHHUEM HENOJBWKHOTO U MOJABIKHOTO GJIOKOB.




14°

ewwed.lodu Behoged

IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

3aKOH COXpaHEeHH MeXaHU-
4yeCcKoU sHepruu

HN3MepeHue MOLIHOCTH.

M3MepeHre noTeHIMaJbHON 3HEPryUM ynpyro AebopMUpOBaH-
HOU MpPY>KUHBI.

W3MepeHre KMHETUYeCKOW 3HEepTUH TeJla M0 AJMHEe TOPMO3HOT0
NyTH.

JKcrepuUMeHTa/llbHOEe CpaBHEHHE W3MeHEeHHUs IMOTeHLIUaJlbHOMN
Y KMHEeTHYeCKOM aHepruil Tesa Npu JABHXKEHUH 10 HaKJIOHHOMN
MJIOCKOCTH.

JKcnepuMeHTa/lbHasA IPOBEpPKa 3aKOHA COXpaHEHUs] MeXaHHYe-
CKOU 3HEepruu Npu cBOGOJHOM NaJleHUH.

[IpuMeHeHHe 3aKOHA COXpaHEHUs MeXaHUYecKOH 3Hepruu
JJ151 pacyéTa NoTeHIMaJbHOW M KUHETUYeCKOW 3Hepruu Tesa.
Pemlenue 3aa4 ¢ MCNoOJIb30BaHMEM 3aKOHA COXpPaHEHHUs MeXa-
HUYEeCKOU SHepruu

Pa3zgen 9. MexaHuu

ecKue KoJie6aHusA M BOJIHBI (15 4)

MexaHU4YecKue
KoJsie6anus (7 4)

KosiebaTenbHOe JBHKEHHE.
OcHOBHBIE XapaKTEepPUCTHUKHU
KOJIeGaHHWU: Tepros, 4acToTa,
aMIIuTyga. Matemarude-
CKUH U NIPY>KUHHBINA MasiTHU-
ku. [IpeBpalieHne sHepruu
IIpU Ko0J1e6aTeIbHOM JlBUKe-
HUM.

3aTyxarolue KoJjebaHus.
BeIHY/IeHHbIE KOJIeGaHUSI.
Pe3oHaHc

Ha6usronenue Kosie6aHui 1oJ, eHCTBUEM CHJI TSXKECTH U yIPy-
rOCTH M OOHaApy’KeHHe NMOJ0OHBIX KoJe6aHUHM B OKPYXKaoIeM
MHpe.

AHanus xose6aHUH Ipy3a Ha HUTH U Ha npyxkuHe. OnpesesieHue
4acTOThI KoJle6aHUH MaTEMAaTHUYeCKOTO U MPYKUHHOTO MasgTHHU-
KOB.

Ha6uroneHne 1 06'bsICHEHHE SIBJIEHUS Pe30HAHCA.
HccnenoBanue 3aBUCMMOCTH NepUo/ia KoJie6aHU No/ABELIeHHO-
ro K HUTH Ipy3a OT AJIUHBI HUTH.

[IpoBepKa HE3aBHCUMOCTH IlepHoJa KoJeGaHUH Irpy3a, 1ojBe-
IIIEHHOT'O K JIEHTE, OT MaccChl rpysa.
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Ha6.ttoieHue 1 06CY3KeHHE OMbITOB, IEMOHCTPUPYIOIIUX
3aBHUCHUMOCTb NepHoia KoJieGaHUH NPYKUHHOTO MasTHUKA

OT MacChl I'Py3a U XKECTKOCTHU NPYKUHBI.

[IprMeHeHHEe MAaTEMAaTUYECKOTO U NPYKUHHOTO MasTHUKOB

B KauecTBe MoJiesiel Jisl ONMMCcaHUsl KoJiebaHUN B OKpY»KalollleM
MHpe.

PeueHue 33124, CBI3aHHbIX C BBIYMCJIEHUEM HJIM OLIEHKOH
4acToThI (Mepuoja) KojaebaH UM

MexaHu4YecKue
BOJIHBI. 3BYK
(84)

CBo¥iCcTBa MeXaHHUYECKHUX
BOJIH. JlsiMHa BoJIHBIL. Mexa-
HH4YeCKHe BOJIHbI B TBép,ELOM
TeJle, ceiCMHUYeCKHe BOJIHbI.
3ByK. 'poMKOCTB 3BYKa

U BbICcOTA TOHA. OTpakeHUe
3ByKa. UH}pa3Byk u yibTpa-
3BYK

OGHapy»KeHHe M aHa/IU3 BOJIHOBBIX fIBJIEHUH B OKpY»KalollleM
MHDpe.

Ha6srofieHne pacnpocTpaHeHUsl NMPOJOJbHBIX M MONepPeYyHbIX
BOJIH (Ha MoJieJi1) U o6Hapy>keHHe aHaJIOTUYHBIX BU/I0B BOJIH
B IIpupo/ie (3BYK, BOZTHbIE BOJIHBI).

Bblunc/ieHMe AJIMHBI BOJIHBI U CKOPOCTH pacnpocTpaHeHus
3BYKOBBIX BOJIH.

JKCIepuMeHTa/IbHOe ONpe/ieJIieHUe I'PaHUI, YaCTOThl C/IbIIIUMBIX
3BYKOBBIX KOJIe6aHUH.

Ha6.uitoieHre 3aBUCHMOCTH BbICOTBI 3ByKa OT YaCTOTHI (B TOM
YHCJIe C UCNO0JIb30BaHUEM MY3blKaJIbHBIX HHCTPYMEHTOB).
Ha6uitofeHue U 06'bsiICHEHHE SIBJIEHHUSA aKyCTHYeCKOTO pe3o-
HaHca.

AHasnu3 OpUTHHAIBHOTO TEKCTA, OCBALLEHHOTIO HCII0/Ib30Ba-
HUIO 3ByKa (MJIM yJIbTPA3ByKa) B TeEXHUKe (3X0JI0KALMSA,
yJbTPa3ByK B MeJULMHE U [JIp.); BbIIOJHEHHE 33laHUH 110 TeK-
cTy (CMBICZIOBOE YTEHUE)

Paspaes1 10. 3j1eKTpOMarHUTH

o€ 1oJie U 3JIEKTPOMarHuTHbIE BOJIHBI (6 1)

J/IeKTPOMarHMT-
Hoe noJie

3HeKTpOMaFHI/ITHoe noJie.
aﬂeKTpOMaFHI/ITHbIe BOJIHBI.

HOCTpOGHI/Ie paCCy)K,C[eHPIﬁ, OGOCHOBbIBa}OLLU/IX B3aMMOCBA3b
3JIEKTPUYIECKOI'0O U MarHuTHOIoO noJsieM.
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(Ha ypoBHe y4eOHBIX AeHCTBHI)

M 3JIEKTpoMar-
HHUTHBIE BOJIHBI
(64)

CBoO¥CTBA 3/IEKTPOMAarHUT-
HbIX BoJIH. lllkasia ajiekTpo-
MarHUTHBIX BOJIH. UcnoJib30-
BaHUE 3JIEKTPOMarHUTHBIX
BOJIH /111 COTOBOM CBA3MU.
JJIeKTpOMarHuTHasa pupoja
cBeTa. CKOpOCTb CBeTA.
BoJsiHOBBbIE CBOWCTBA CBeTa

JKcIepuMeHTa/IbHOe U3y4eHHe CBOWCTB 3J1eKTPOMarHuT-
HBIX BOJIH (B TOM 4YHCJIe C IOMOLbI0O MOGUJIBHOTO TeJle-
doHna).

AHa/Iu3 peHTTreHOBCKUX CHUMKOB 4eJI0OBe4eCKOoro opra-
HU3Ma.

AHa/Iu3 TeKCTOB, ONMCHIBAIOLMX NPOSBJIEHUA 3J1eKTPOMarHUT-
HOTO M3J/Iy4eHUs B IPUPO/ie: )KUBble OPraHMW3Mbl, U3J1y4eHUs
He6GeCHBIX TeJl (CMBbICJIOBOE YTEHUeE).

PacrniosnaBaHue ¥ aHa/IU3 pa3/IMYHbIX IPMMEHEHUH 3JIeKTPO-
MarHMTHBIX BOJIH B TEXHHUKE.

Pemenue 3aza4 ¢ McnoJib3oBaHueM GpopMyJ1 i CKOPOCTH
3JIEKTPOMarHUTHBIX BOJIH, JI/INHbI BOJIHBI U YACTOThI

cBeTa

Pasgen 11. CBeToBble siBAeHUA (15 4)

3aKkoHBI Ppacnpo-
CTpaHeHHUs cBeTa
(64)

HcTtouyHuku cBeTta. JlyyeBas
MozeJb cBeTa. [IpsaMoninHen-
HOe pacnpocTpaHeHue CBeTa.
3atMmeHuda CosHua U JIyHbL
OTpaxxeHue cBeTa. [ls1ockoe
3epKaJio. 3aKOH OTPaKeHUsI
cBeTa.

[IlpenomneHue cBeTa.

3aKoH mpeJIoMJIeHUsI CBETA.
[losIHOe BHYTpeHHee OoTpaxe-
HUe cBeTa. Ucnnosib3oBaHue

Hab6u101eH1E ONBITOB, JEMOHCTPUPYIOIIUX SIBJIEHUE IPSIMOJIH-
HeWHOro pacnpocTpaHeHus cBeTa (BO3SHUKHOBEHUE TeHHU U IO0JIy-
TEHH), U UX UHTepIpeTalys C UCI0Jb30BaHUEM MOHATHUS
CBETOBOTO JIy4a.

OGbsiCHEHHE U MO/JIeJTMPOBaHMEe COJIHEYHOTrO U JIYHHOTO 3aTMe-
HUH.

HccnenoBaHre 3aBUCHMOCTHU yTJla OTPAXKEHUsI CBETOBOTO JIy4a
OT yTJia NaJieHusl.

H3yuyeHue CBOUCTB N306paKeHHUs B IIJIOCKOM 3epKaJie.
Ha6sioieHre 1 06'bsiCHEHHE ONBITOB IO MOJIYYEHHUIO U306paKe-
HUH B BOTHYTOM W BBINYKJIOM 3epKasax. HabirwoaeHue u o6bsic-
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BHYTPEHHEIro OTpa>KeHHd
B OIITUYECKHUX CBETOBOAAX

HEeHHe OIIbITOB I10 NMPEeJIOMJIEHUIO CBE€TAa HA r'paHUlle PAa3/IMYHbIX
cpen, B TOM 4YucCJie OIIbITOB C IMOJIHBIM BHYTPEHHHUM OTpPa*K€HHUEM.
UccnenoBaHue 3aBUCUMOCTH yrJuia nnpeJioMJieHHd OT yrJjia
nageHnda CBeTOBOI'O Jiyda Ha rpaHULle «BO3AYX—CTEKJIO».
PacriosHaBaHue siBJIeHUH OTpaXXeHUA U INpeJIOMJIEHUA CBeTa

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

Pelienue 3a/1ay ¢ McnoJib30BaHUEM 3aKOHOB OTpaXXeHUud

U IpeJIOMJIEHUA CBEeTa

JIMH3BI ¥ ONTH-
YecKHe Npu6opbl
(64)

JIuH3a, X0 sydeit B IMH3e.
OnTuyeckasa cucrema.
OnTyuyeckue  NpUGOPBHI:
doToanmapaT, MUKpPOCKOI

U TeJslecKoIl ['J1a3 Kak onTu4e-
ckad cucreMa. biinsopykocTb
U Ja/IbHO30PKOCTh

[TosiyyeHHe M306paXkeHUM C MOMOIIbIO cobupalolie U paccen-
Barollel JINH3.

OnpepeneHre pOKyCHOr0 pacCTOSHUA Y ONTUYECKOU CHUJIbI
co6uparoiei JIMH3bI.

AHany3 ycTpoHcTBa M NPHHIMIA AeHCTBUS HEKOTOPBIX ONTHYE-
CKUX Npu60poB: dpoToannaparta, MUKpOCKOIA, TeJIeCKona

(MC — 6uoJsiorusi, aCTPOHOMUS ).

AHanus siBJIeHWH GJIM30PYKOCTH U AAJbHO30PKOCTH, NMPUHIMIIA
neicrBust oukoB (MC — GuoJsiorus)

Pa3zsoxeHue
6eJIoro cBeTa
B cekTp (3 4)

Pa3yioxkeHue 6eyioro ceeTa
B cneKTp. OnbIThl Hel0TOHA.
Cyi0’KeHHEe CIEKTPaTbHBIX
uBeTOB. /lucnepcusi cBeTa

Ha6sroneHue no passioxeHHUI0 6eJ10ro CBeTa B CHEKTP.
Ha6sroneHune u 06'bsiCHEHYE ONBITOB 110 NOJYYEeHUIO 6eJIoro
CBeTa IIPH CJIOKEHHUHU CBETA PA3HbIX [|BETOB.

[IpoBeseHre M 0OGBSICHEHHE OIBITOB [0 BOCHPUSTHIO L{BETA
IpeAMeTOB NPH UX HAGJIIOIeHUH Yepe3 [[BETOBble GUIbTPHI
(BeTHBIE OYKH)

Paszaen 12. KBanToBble siBjieHUA (17 4)

HUcnyckanue
Y NOTJIoleHHe

OnbiTel Pe3epdopa u niaxe-
TapHas MOJesIb aToMa.

O6¢cyxeHue ey onblTOB Pesepdopa no ucciesoBaHUIO
aTOMOB, BbIJIBM>KEHHE TMIIOTE3 O BO3MOXHBIX pe3y/bTaTax
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ewwed.lodu Behoged

OxoHuaHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBHI)

CBeTa aToMOM
(44)

Mopgesb aToma Bopa. Ucny-
CKaHUeE U MOIJIOIeHHE CBeTa
aToMoM. KBaHThI. JInHeH4a-
Thl€ CIIEKTPbI

OMBITOB B 3aBUCHUMOCTH OT IpPEAIOJaraeMoro CTpoeHusi aTOMOB,
popmMysinpoBaHUe BBIBOJIOB U3 PE3YJILTATOB OMbITOB.
O6CcykZileHre NPOTUBOPEYUH MJIaHETAPHON MOJie/Iu aToMa

M OCHOBAHUM JJis TUIIOTe3bl bopa o cTalMoHapHBIX OpOUTaAX
3JIeKTPOHOB.

Ha6moaeHHe CIJIOIIHBIX U JIMHEeWYaTbhIX CIIEKTPOB U3JIy4Y€HUA
Pa3JIMYHbIX BeleCTB. O6bacHeHU e JIMHEeHYAThIX CIIEKTpPOB
U3JIy4YeHUd

CtpoeHue
aTOMHOTIO AApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-u3Jy4eHUsl.
CTpoeHHe aTOMHOTO 4/pa.
Hyk/10HHas1 MoJiesIb aTOMHOTO
aapa. Usoronel. PagnoakTus-
Hble npeBpaiieHus. [lepruof,
rnoJjiypacraza.

JelcTBUA paluO0aKTUBHbBIX
WU3JIyYeHUH Ha KU BbIe
OpTraHU3MbI

O6cyx/ieHHe BO3MOXKHBIX TUIIOTE3 0 MOJEJISAX CTPOeHHUs fAjpa.
OnpefesieHNe cOCTaBa f/ep 10 33JaHHbIM MACCOBBIM U 3aps/0-
BBIM YMCJIaM U 110 IIOJIOKEHHIO B IEPUOJUYECKOH CHCTeMEe
asieMeHTOB (MC — xumus).

AHau3 U3MeHeHHsI COCTaBa fA/Apa U ero NoJIOKeHUs

B IIepUOJUYECKOI CUCTEME NPH A-PaZMOAKTUBHOCTH

(MC — xumus).

WUccnefoBaHKe TPEKOB @-4acTHUL, 110 TOTOBBIM ¢poTorpadusM.
OGHapy»xeHHe U U3MepeHHe PaZUalHoOHHOTo GOoHA C MOMOLIbIO
JO3UMeTpa, OlleHKa ero MUHTEHCUBHOCTH.

AHanu3 6UOJIOTUYEeCKUX U3MEeHEHUH, TPOUCXOASAIINX MO/,
JelCcTBUEM paJUOaKTUBHBIX nanydyeHui (MC — 6uosorus).
Hcnosib30BaHMe paZMOAaKTUBHBIX U3JIyYEHUH B MeAULMHE

(MC — 6wuosorus)

AnepHbie
peaknuu (7 4)

SAnepHble peakuy. 3aKOHBI
COXpaHeHHs 3apsilOBOrO

Pemenue 3a4a4 C UCII0JIb30BaHHWEM 3aKOHOB COXpaHEHHUA
MaCCOBbIX U 3apAA0BbBIX YU CEJI Ha ollpeesieHHe pe3yJIbTaTOB
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U MaCCOBOTI0 YK CeJsl. JHepTrUs
CBSI3U aTOMHBIX /ep. CBs3b
Macchl M 3HepTUU. Peakiiuu
CUHTeE3a U ieJIeHUs aep.
Hctoynuku sHepruu CoJsiHLA
U 3BE3/I.

AnepHas sHepreTHUka

SI/IEPHBIX peaKLUi; aHaIM3 BO3MOXXHOCTH WJIM HEBO3MOXHOCTH
AlepHON peaKL1U.

OneHKa sHepTUH CBA3U s1/iep C UCNOoJIb30BaHUEM QOPMYJIbI
diHIITeHHa.

O6cyxaeHre MepCneKTUB HCII0Jb30BaHUsl yIPaB/sieMOro
TepMOs1lepHOr0 CHHTe3a.

O6CcykZileHUe MPEeUMYLIECTB U 3KOJOTUYECKUX MPOo6JeM,
CBSI3aHHBIX C AlepHOU aHepreTukoi (MC — skoJiorus)

IloBTOpPUTE/ILHO-06061aI0MUi MOAYIb (9 1)

CucreMaTusanus
U 000011eHH e
npeJMeTHOTO
coJlep>KaHus

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

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

Hay4yHblil MeTOZ MO3HAHUA U
ero peanusanus B pusmnde-
CKHX MCCJIeJOBAaHHUAX.

CBs13b QU3UKHU U COBpPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTH
nepeaady HHGOpMaILH,
3HepreTHKe, TPAHCIIOPTeE

BeinosiHeHHe y4eOHBIX 3aJlaHUM, TPeOYOIUX JeMOHCTpaluu
KOMIIETEHTHOCTEeH, XapaKTepHU3yIIUX eCTeCTBEHHOHAy4YHYIOo
rpaMOTHOCTb:

6 IpYUMeHeHHs NMOJIyYeHHbIX 3HaHUH /11 Hay4HOTO 06'bsACHEHUsA
dusnuecKkux siBJIeHUH B OKpY»KalolLled Mpupojie U noBceHEB-
HOM >KU3HHY, a TaKXKe BbIABJIEeHUsA GU3UIECKUX OCHOB psAja
COBpEMEeHHbIX TEXHOJIOTUH;

6 IpUMEHEeHHs OCBOEHHBIX IKCIIepPUMEHTa/IbHbIX YMEHHUH [J/1d
vcciel0BaHUA GU3NYECKUX ABJEHUH, B TOM Yuce AJ1s
NPOBEPKH TMIIOTe3 U BbIABJIEHHUSA 3aKOHOMEPHOCTEH.

Pemenue pacyéTHBIX 33134, B TOM YHCJIE IPeAIIOJIaramoinx

MCI0/Ib30BaHHe $U3NYEeCKON MOJe/IM U OCHOBAaHHBIX Ha COJep-

>KaHUHU Pa3JIMYHBIX Pa3/esoB Kypca QU3HKHU.

BeinosiHeHHe W 3aliMTa I'PyNNOBBIX WM WHAWBHUAYAJIbHbIX

MPOEKTOB, CBA3AHHBIX C COJlepKaHUeM Kypca GU3UKHU




	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА» В УЧЕБНОМ ПЛАНЕ

	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	7 класс
	Демонстрации
	Лабораторные работы и опыты2

	Раздел 2. Первоначальные сведения о строении вещества
	Демонстрации
	Лабораторные работы и опыты

	Раздел 3. Движение и взаимодействие тел
	Демонстрации
	Лабораторные работы и опыты

	Раздел 4. Давление твёрдых тел, жидкостей и газов
	Демонстрации
	Лабораторные работы и опыты

	Раздел 5. Работа и мощность. Энергия
	Демонстрации
	Лабораторные работы и опыты

	Раздел 6. Тепловые явления
	Демонстрации
	Лабораторные работы и опыты

	Раздел 7. Электрические и магнитные явления
	Демонстрации
	Лабораторные работы и опыты

	9 класс
	Раздел 8. Механические явления
	Демонстрации
	Лабораторные работы и опыты

	Раздел 9. Механические колебания и волны
	Демонстрации
	Лабораторные работы и опыты

	Раздел 10. Электромагнитное поле и электромагнитные волны
	Демонстрации

	Раздел 11. Световые явления
	Демонстрации
	Лабораторные работы и опыты

	Раздел 12. Квантовые явления
	Демонстрации
	Лабораторные работы и опыты

	Повторительно-обобщающий модуль


	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	Патриотическое воспитание:
	Гражданское и духовно-нравственное воспитание:
	Эстетическое воспитание:
	Формирование культуры здоровья и эмоционального благополучия:
	Трудовое воспитание:
	Экологическое воспитание:
	Адаптация обучающегося к изменяющимся услови- ям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Общение:
	Совместная деятельность (сотрудничество):
	Самоорганизация:
	Самоконтроль (рефлексия):
	Эмоциональный интеллект:
	Принятие себя и других:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	7 класс

	9 класс

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	7 класс (68 ч)
	9 класс (102 ч)


