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[IpuMmepHas paboyas nporpaMmMa 1o ¢pusrvkKe Ha YypoBHEe OCHOBHOTI'O
o61ero o6pasoBaHMsl COCTaBJeHa Ha OCHOBe IMOJIOKEHHH U Tpe-
60BaHUM K pe3y/jbTaTaM OCBOeHHsA Ha 6a30BOM ypOBHE OCHOBHOM
006pa3oBaTeJIbHOH NMpOrpaMMebl, NpeLcTaBaeHHbIX B PeilepasibHOM ro-
CyZlapCTBEHHOM 06pa30BaTe/JIbHOM CTaH/JapTe OCHOBHOTO 06IIero 06-
paszoBaHus (PI'OC 000), a Takxke c yyéTtoM [[puMepHON MporpaMmsbl
BocnuTaHuA U KoHnenunuu npenojaBaHus yyeb6Horo npeamera «Pu-
3MKa» B o6pa3oBaTesIbHbIX opraHusanuax Poccuiickoit ®epepanuy,
peasM3yIoLiMx OCHOBHBIE 0611e06pa3oBaTebHbIE TPOrPaMMBI

NOACHUTE/IbHAA 3AMUCKA

Copeprxanue [IporpaMMbl HanpaBJeHO Ha popMUpOBaHUE ecTe-
CTBEHHO-HAay4YHOH IPaMOTHOCTM y4yallUXCs M OpraHU3aLlMI0 HU3Yy-
yeHUs QU3UKU Ha AeATeJbHOCTHOH OCHOBe. B Hell yyHuThIBaloTCA
BO3MOXHOCTH NpeaMeTa B peasusauuu Tpeb6oBaHuit ®roc 000
K IJIAHUPYEMBIM JIMYHOCTHBIM U MeTalpeMeTHBIM pe3yJbTaTaM
06Gy4eHUs, a TAKXKE MEXIpeJMeTHbIE CBSI3H €CTECTBEHHO-HAYYHbIX
y4eOHbIX TpeJMeTOB Ha YPOBHE OCHOBHOI'0 06111ero o6pa3oBaHUs

B nporpamMe onpeziessiloTCsS OCHOBHbBIE LieJIM U3y4YeHUsT QUBUKU
Ha YpOBHe OCHOBHOTO 0611ero o6pasoBaHus, MJaHUPyeMble pe3yJib-
TaTbhl OCBOEHHUS Kypca GU3HKHU: JIMYHOCTHbIE, MeTalpeJMeTHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[IporpaMma ycTaHaB/JMBaeT paclnpejeseHue y4eGHOro mMaTepuasa
1o rojaM oby4yeHus (1o KjaccaM), npejjaraeT NpUMepHY0 MOCJaes0-
BaTeJIbHOCTb U3y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKe pa3BUTUSA NpeJ-
METHOTO COZlep>KaHUs U YYéTe BO3PACTHBIX 0COGEHHOCTEH yUyalluxcs,
a Takke NMpUMepPHOEe TEMAaTHYECKOe MJIAHMPOBAHUE C YKa3aHUEM KO-
JINYECTBA YaCOB HA U3yYeHHE KKA0HU TeMbl U IPUMEPHOH XapaKTepHu-
CTUKOM y4eOGHOH JesaTeJIbHOCTH Yy4allUXCs, peaju3yeMod NIpU MU3y-
YeHHUH 3TUX TEM.

[IporpaMmMa MoOXXeT GBbITh HCIIOJIb30BaHA YYUTENSIMU KaK OCHOBA
JJIsl COCTaBJIEeHUsI CBOUX pabouux nporpamM. [Ipu paspaboTke pabo-
Yyell mporpaMMbl B TeMaTHYECKOM IIJIAHUPOBAHUMU JOJLKHBI GBITh
y4TeHbl BO3MO>XKHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX (LUQPOBBIX)
06pa3oBaTe/IbHbIX PeECypCcoB, ABJAIOLIMXCA y4eOHO-MeTOANYeCKHMHU
MaTepuajsaMu  (MyJbTUMeAWIHble NpPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKU U 33aJJaYHUKH, 3JeKTPOHHble OGUOJUOTEKU, BUPTYaIbHbIE
JIabopaToOpUH, UTPOBbIE MPOrpaMMbl, KOJJIEKLIUH LUPPOBBIX 06pa-
30BaTeJIbHBIX PeCcypcoB), peaJHU3yOIIUX AUJaKTHYeCKHue BO3MOX-
Hoctu HUKT, conmepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATeJIb-
CTBY 06 06pa30BaHUH.

[IpuMepHas pa6oyass NporpaMMa He CKOBBIBAa€T TBOPYECKYIO HUHHU-
LUAaTUBY YYUTEJIed U NMpeJ0CTaBJIsIeT BO3MOXKHOCTH [JJIsl pean3aluu
PasJINYHBIX METOAHUYECKHUX [TOAX0I0B K IPENoJaBaHN0 GU3UKHU NTPHU
YCJIOBHM COXpaHEHHs 06s13aTe/IbHOM YacTH CoZlepKaHUA Kypca.
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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3NKA~»

Kypc ¢usuku — cuctemMoo6pasywiiui /s eCTeCTBEHHO-HAayYHbIX
y4e6HbIX IPeMeTOB, IOCKOJIbKY GpH3HYecKHe 3aKOHbI JieXKaT B OCHO-
Be NPOILeCcCOB U SIBJE€HUH, U3yyaeMbIXx XMMHUeH, 610Jioruel, acTpoHoO-
Muel u pusndeckoit reorpadueit. Pusrka — 3TO NpeaMeT, KOTOPbIN
He TOJIbKO BHOCUT OCHOBHOH BKJIa/i B eCTeCTBEHHO-HAYYHYI0 KApTUHY
MHPa, HO U IpeJlocTaBJsieT HauboJjee sicHble 06pasibl NIPUMeHeHHUs
Hay4yHOro MeToJa M03HaHHUsA, T e crnocoba MoJydeHUs JOCTOBEPHBIX
3HaHUU 0 mupe. HakoHen, ¢usuka — 3TO NpeMeT, KOTOPbIA HapAay
C [JPYTMMHM eCTeCTBEHHO-HAay4yHbIMH IpeJAMeTaMM JOJOKeH [JaTh
LIKOJIbHUKAM INpeJicTaBjJeHHe 06 yBJeKaTeJbHOCTH HAy4YHOIO HcCJle-
JOBaHMUA U PaZlOCTH CaMOCTOSATEJIbHOTO OTKPBITUSI HOBOTO 3HaHMUS.

OpHa U3 rJ1aBHbBIX 3a7a4 $HU3HYecKoro o6pasoBaHUs B CTPYKType
06111ero 06pa3oBaHus COCTOUT B POPMHUPOBAHUU eCTeCTBEHHO-HAy4-
HOM rpaMOTHOCTU U UHTEpeca K HayKe y OCHOBHOM Macchl oGy4arlo-
LUXCSl, KOTOpble B JajibHeHlIeM OyAyT 3aHATBHI B CaMbIX pa3HO-
o6pa3HbIx chepax AeATeqbHOCTH. Ho He MeHee BaykHOU 3a/ja4ell 1B-
JIsieTCs BbIIBJIEHHEe W MOJArOoTOBKa TaJaHTJ/JMUBbBIX MOJIOABIX JIIOAeH
JAJIs1 IPOJ0JI)KeHUsI 06pa3oBaHUd U JajibHelllel npodeccuoHalb-
HOU JleITe/IbHOCTH B 06J1aCTH eCTeCTBEHHO-HAY4YHbIX MCCJeJ0BaHUMN
W CO3JaHUH HOBBIX TeXHOJIOTUM. COrJ1acHO NIPUHATOMY B MeX/AyHa-
pPOJHOM coOO6lIecTBe omnpeneneHuio, «kEcrecTBeHHO-Hay4YHas rpa-
MOTHOCTb — 3TO ClIOCOOHOCTD YesJI0BeKa 3aHUMaTh aKTUBHYIO I'pax-
JAHCKYIO MO3ULIMIO 10 06111eCTBEHHO 3HaYUMbIM BONIPOCaM, CBSA3aH-
HBIM C eCTeCTBEHHbIMHU HayKaMH, U ero rOTOBHOCTb MHTEpPecoBaThCs
€CTeCTBEHHO-HAay4YHbIMH HJesMU. HaydHO TrpaMOTHBIA 4YeJsIOBEK
CTPEeMUTCS y4acTBOBAaTh B apryMeHTHPOBAHHOM 06CYKeHUHU NPOo-
6J1eM, OTHOCSIIIMXCSl K eCTeCTBEHHbIM HayKaM M TeXHOJIOTUSM, YTO
TpebGyeT OT Hero cJeAyoUUX KOMIeTeHTHOCTeH:

—Hay4yHO 0O0'bSICHATH SIBJI€HUH,
—OIleHUBaTh U IOHUMATbh 0COGEHHOCTH HAy4YHOTO MCCJIeL0BaHuUS,
—HHTepNpeTUPOBATh JAaHHble U HCINOJb30BaThb Hay4Hble JOKa3a-

TeJIbCTBA [JIs NOJIy4eHHUs BBIBOZJ,OBY.

W3ydyeHue PU3NKU CIOCOGHO BHECTH pellaroliyMil BKaaZ B GOpMHU-
pOBaHUE eCTeCTBEHHO-HAayYHOU 'PaMOTHOCTH 06Y4alolUXCH.

LEIN U3YYEHMA YHEBHOIO NMPEAMETA «®U3NKA~»

Llesn nusdyyenusa GHU3MKU Ha ypOBHE OCHOBHOTI'O 0611ero o6pas3oBa-
HUs onpefesieHbl B KoHIlenuy npenosaBaHus y4eb6HOro npegmMeTa
«®dusuka» B o6pa3oBaTeJbHbIX opraHusanusax Poccuiickoit Pegepa-
LMY, peaIM3yI0LUX OCHOBHbIE 06leo6pa3oBaTe/bHble IPOrpaMMbl,
yTBepAEHHOHN pemeHneM Kosternu MuHHCTepcTBa NpOCBelleHUs
Poccuiickoit Pegepanuu, npoTokosa oT 3 fekabps 2019 r Ne [IK-4BH.



Llenu usyyeHusi U3 UKU:

—npuobGpeTeHUe HHTepeca U CTpeMJIeHUsI 00yJyaloluXcsl K Hayd-
HOMY W3y4YEHHUIO NPUPOJbI, PAa3BUTHE HX HHTEJJIEKTYaJbHbIX
U TBOPYECKHUX CIIOCOOHOCTEN;

—PpasBUTHe NpeJCTaBJeHUN 0 HAyYHOM MeToJe II03HaHUA U popMHU-
poBaHUe UCCIe/J0BaTEeJbCKOI0 OTHOUIEHUS K OKPYKAIOLIUM sIBJIe-
HUSIM;

—dopMupoBaHHe HAy4YHOIO0 MUPOBO33pEeHHUA KaK pe3yJbTaTa u3y-
YeHHUs OCHOB CTPOEHHU:A MaTepHH U QyH/laMeHTaJlbHbIX 3aKOHOB
dusuky;

—dopMupoBaHue NpejcTaBJIeHUH O posud GU3UKU AJA PasBUTHA
JPYTUX eCTeCTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

—PpasBUTHe IpeJCTaBJeHUH O BO3MOXHBIX cpepax Oyaylled Mpo-
deccuoHa/JbHOM JeATe/NbHOCTH, CBA3aHHOW C QU3MKOH, HOArO-
TOBKAa K JajbHeMlleMy o06y4yeHHI0O B 3TOM HallpaBJEeHUH.
JlocTuxKeHue 3THUX LieJled Ha YPOBHE OCHOBHOTO 06L1ero o6pa3oBa-

HUS 06€eCleYuBaEeTCs pelleHneM CIeAyININX 3a4aY:

—npuobpeTeHHe 3HAaHUH O AUCKPETHOM CTPOEHMUH BellleCcTBa, O Me-
XaHUYeCKHX, TENJIOBBIX, 3JIeKTPUYECKUX, MarHUTHbIX U KBAaHTO-
BBIX SIBJIEHUSX;

—InpuobpeTeHHe YMEHUH ONUCHIBAaTh M O0O0'bACHATb QU3UYECKHE 5B-
JIEHUSI C UCII0JIb30BAHHUEM MOJIyYeHHbIX 3HAHUH;

—OCBOEHHEe MeTO/IOB pellleHHUs MPOCTeHIINX PacyéTHBIX 3aJay C HUC-
NoJib30BaHUueM QU3HYECKUX MojeJsel, TBOPUYECKHUX M IMPaKTH-
KO-OpUEeHTUPOBaHHBIX 3a/1aY;

—PpasBUTHe YMeHHUH HabJ0[aTh NPUPOAHbIE SIBJIEHUS U BBINOJHATH
ONBITHI, JTAaG0PATOPHbIEe PabOThl U 3KCIHEPUMEHTAJIbHbIE HCCJEL0-
BaHUSI C UCIIOJIb30BAHHEM U3MEPHUTENbHBIX IPUGOPOB;

—OCBOeHHe NPpUéMoB paboThl ¢ UHPopManue GpU3NIecKoro conep-
»)KaHU#A, BKJIIO4Yasgs HHPOPMALMI0 O COBPEMEHHBIX JOCTHXKEHUSX
$U3MKY; aHa/IN3 U KPUTHYECKOe OlleHUBaHUe HHOpMaLuy;

—3HaKOMCTBO co cdepamu npodecCUOHAJBHOU AesATEJNbHOCTH, CBS-
3aHHbBIMHU C PU3MKOH, U COBpEMEHHBIMH TEXHOJIOTHUSMH, OCHO-
BaHHBIMU Ha JOCTHXKEHHUAX GU3NYECKON HayKH.

MECTO YYEBHOIO NMPEAMETA «®U3NKA~ B YHEBHOM MNJAHE

B cooTBercTBUM ¢ ®I'OC 000 ¢u3uka sABAsAeTC 00s3aTeJTbHBIM
NpeAMeTOM Ha ypPOBHE OCHOBHOro o6uiero o6pasoBaHus. JlaHHas
nporpaMmma npejycMaTpuBaeT usydyeHue GU3UKU Ha 6A30BOM YpPOB-
He B 06b€éMe 238 4 3a TpHU roja oo6ydeHHsd Mo 2 4 B Heflento B 7 U 8
KJaccax MU no 3 4 B HeJeswo B 9 kjacce B TemaTHyeckoM Ijia-
HUPOBAaHUM AJs 7 U 8 KJIAcCOB NpeAInoJaraeTcs pe3epB BpeMeHH,
KOTOPBIA YyYHUTe/Jb MOXET HCI0JIb30BaTh 10 CBOEMY YyCMOTPEHHUIO,a B
9 KJlacce — NOBTOPUTEJBbHO-060611al0 NI MOAYIb.

6



COAEPXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 xnacc

Pasgen 1. Pusuka u eé poJib B IO3HAHUHU OKPY>KaloLiero Mupa

dusnka — Hayka o npupoje. SBnenus npupozsl (MC1). dusuue-
CKHe SIBJIeHHs: MeXaHU4yeCKHue, TellJIOBble, 3JIeKTpUYeCKHe, Mar-
HUTHbIE, CBETOBbIE, 3BYKOBHIE.

dusnyeckue BeJUINHBL. U3MepeHne Ppusnyeckux BesJMunuH. Pu-
3udeckue npubopskl. [lorpemHocts u3MepeHU MexayHapoaHasi
cucrteMa eJUHHUII.

Kak ¢usuka u apyrue ecrecCTBEHHbIe HAayKU U3Yy4alOT NMPUPOAY.
EcTecTBeHHO-Hay4YHbI MeTO/, MO3HAHUSA: HAGJI0/leHHe, TOCTAHOBKA
Hay4YHOT0 BOINpPOCa, BbIABH)KEeHHE TUIOTe3, 3KCIEPUMEHT MO Mpo-
BEpPKe TUINIOTe3, 00'bsiICHEHHWe HabJiloJaeMoro siBjeHus. OnucaHue
dusnYecKUx sIBJEHUU C IOMOIIbIO MOJeeH.

Hdemonucmpayuu

1. MexaHu4YeCKUe, TENJIOBbIE, 3JIeKTpUYECKUE, MarHUTHbIE, CBe-

TOBbBIE SIBJIEHUS.
2. dusuvyeckue NpubOPHI U NpoleAypa NPsIMbIX U3MepeHHH aHa-
JIOTOBBIM U IUPPOBBHIM NPHUGOPOM.

Jdabopamopuvie pabomvt u onvimol?>
. OnpeneneHue LieHbI JleJIEHUS LIKaJIbl U3MEPUTEJBHOTO MPU-60pa.
. UsmepeHue paccTossHUU.

. U3MepeHue 06 bEMa XKKUJKOCTH U TBEPAOTO Tesa.

. OnpefeneHue paaMepoB MaJibIX TeJl.

. U3sMepeHUue TeMIepaTypbl IpU MOMOIIH XKUJAKOCTHOTO TEPMO-
MeTpa U JaTyuKa TeMIepaTyphl.

. [IpoBeseHue Hccaef0BaHUs MO NPOBEPKE TMNOTE3bI: AAJTbHOCTb
MMoJIéTa UIAPUKAa, MYIEHHOT0 TOPU30HTAJIbHO, TEM OOJIbIIIE, YEM
GoJIbllle BbICOTA MY CKa.

ul s W NP

)

Paszpen 2. [lepBoHavya/ibHbIE CBeJleHUsI O CTPOEHHHU BellecTBA
CTpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,
JOKa3sblBawIHe JUCKpeTHOe CTpOeHHe BellleCcTBa.

1 MC — »sJ1eMeHTHBI COJZlep>KaHMs, BKJIOYaKILHe MeXIpeJAMeTHbIe CBS3H,
KOTOpble NOApPO6Hee PACKPBIThI B TeMaTHYE€CKOM IIJIAHMPOBAaHUU.

2 3pech U Jajlee IPUBOAUTCA paclIMpPeHHbIN lepeyeHb J1abopaTOPHBIX pa-
60T M OMNBITOB, U3 KOTOPOrO0 Y4YHUTeJb JeJlaeT BbIOGOP IMO-CBOEMY
YCMOTPEHHUI0O M C Yy4€TOM CIIMCKAa D3KCIepUMEeHTaJIbHbIX 3aJlaHHH,
npe/jaraeMbix B paMkax OI'D no ¢pusuke.



JBy>keHHe yacTul BeujecTBa. CBA3b CKOPOCTHU JABUXKEHHS YAaCTHUL],
c TeMrepatypoi. bpoyHoBckoe aBmKeHue, fubdy3ua. Bsanmopaen-
CTBHE YaCTHI] Bell[eCTBA: NPUTs)KeHHE U OTTAJIKUBaHUE.
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3osB, XXUJKOCTeN
U TBEpAbIX (KpUCTAJJIUYECKUX) TeJl. B3auMOCBSA3b MexJy CBOU-
CTBaMM BeleCTB B pa3HbIX arperaTHbIX COCTOSAHHUSAX U UX aTOM-
HO-MOJIEKYJISIPHBIM cTpoeHHeM. OCO6GeHHOCTH arperaTHbIX COCTOSI-
HUM BO/JIbI.
HHdemoncmpayuu
1. Ha6storeHre 6pOyHOBCKOTO ABHKEHUS.
2. HabuaroneHue nuddysuu.
3. HaGawaeHue siBJeHUH, OOBbSACHSIOUUXCS MPUTSKEHUEM HJIU
OTTaJIKMBaHHEM 4YacTHI] BelllecTBa.
JlabopamopHble pab6omuvl u OnbiMbl
1. OueHka AuaMeTpa aToMa METOJOM pPsZoB (C HUCHOJIb30BaHUEM
doTorpaduii).
2. OnbIThI IO HAGJIIO/IEHUIO TEIJIOBOTO PacIIMpPEeHUs Tra30B.
3. OnbITHI IO OGHAPYKEHUIO AeHCTBUSA CUJI MOJIEKYJIIPHOTO MPH-
TSXKEHUS.

Paszgen 3. /IBU:KeHHE U B3aUMOJAENCTBUE TeJl

MexaHunyeckoe [JBUKeHHe. PaBHOMepHOe M HepaBHOMEpPHOe
ABmkeHue. CkopocTb. CpeZlHSII CKOPOCTb IPU HEPaBHOMEPHOM
ABW>XeHUH. PacyéT nyTH U BpeMeHH BUXKEHMUSI.

ABneHue uHepuuU. 3aKOH WHepUWU. BlauMogeiicTBUe Ten Kak
NpUYMHa U3MEeHeHUs CKOpPOCTH JBWXKeHUd TesJ. Macca kak mepa
WHEePTHOCTHU TeJia. [ll1oTHOCTB BewecTBa. CBA3b MJIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B eJUHHUIe 00 bEMA BelllecTBa.

Cusa Kak XapaKTepHUCTUKa B3auMoJelcTBUA Tes. Cuja ynpyro-
CTHU Y 3aK0H ['yka. U3MepeHUe cUJbI C IOMOILIbI0 AUHaAMoMeTpa. fIB-
JIeHHe TATOTEeHUS U cuia TshkecTu. Cuia TSXKeCTH Ha JpPYyrux Ijia-
HeTtax (MC). Bec Ttena. HeBecoMmocTb. CiioKeHHe CHJI, HAllpaBJIEH-
HbIX MO OAHOW mpsiMou. PaBHogeucTBywowas cua. Cuaa TpeHUs.
TpeHUe CKOJIBXKEHUSA U TpeHHUe NOoKosd. TpeHUe B IpUpOJe U TEXHUKE
(MQ).

Hdemonucmpayuu

1. Ha6usirogeHre MeXaHU4YEeCKOro IBUXKEHU A TeJia.

2. HN3mepeHune CKOpPOCTHU NpsAMOJIMHENHOTO
JBY>KEHHUS.

3. Ha6uroeHue siBJIeHUA HHEPIUH.
4. HaGnoieHWe M3MEeHEHHUS CKOPOCTU NPU B3aUMOJENUCTBUU TeJl.
5. CpaBHeHHe Macc 10 B3aHMO/AEeHCTBUIO TeJl.
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6. Ciio’keHUe CUJI, HalpaBJIEHHbIX 10 OAHOW NPSIMOH.

Jabopamopnusie pabomovrt u onvimol

1. OmpefiesieHHe CKOPOCTH DaBHOMEPHOIO JBWXKeHHUs (LIapuKa B
KUAKOCTH, MOl 3JIEKTPUIECKOT0 aBTOMOGUJIS U T. I1.).
2. OnpepiesieHue cpeHEH CKOPOCTU CKOJIbXKEHUs GpycKa WJH 1ia-
pUKa 110 HAKJIOHHOH MJI0CKOCTH.

. OnpesesieHNe MJIIOTHOCTHU TBEPJOrO TeJla.

4. OnbIThl, JAEMOHCTPUpYIOLIHE 3aBUCUMOCTb pacTsDKeHUs (ze-
dopmanu) NpyKUHBI OT NPUJIOXKEHHOMN CUJIBL.

5. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTDb CHJIbI TPEHUS CKOJIb-
>)KEeHHUs OT Beca TeJla M XapaKTepa CONPHKaCAIOIIMUXCs OBEPX-
HOCTeH.

w

Paspen 4. laB/ieHue TBEPABIX TeJl, )KUJKOCTEl U ra3oB

JlaByienue. Cnoco6bl YMeHblIEHUs] U YBeJU4YeHUsl JAaBJjeHUs. JlaB-
JleHUe ras3a. 3aBUCMMOCTb JaBJieHUsl raza oT 06'béMa, TeMIepaTyphl.
[lepepava gaBsieHHWss TBEPABIMHU TeJlaMH, XHUJKOCTSMU U rasaMH.
3akoH Ilackans. [ITHeBMaTH4YeCcKHWe MallWHBL. 3aBUCUMOCTB JaBJie-
HUS KUJKOCTU OT IJIyb6uHbL ['HapocraTudeckuii napagokc. Coo6-
mawluecd cocyabl. [MapaB/IndecKre MeXaHU3Mbl.

AtMmocdepa 3emsu U aTMochdepHoe AaBieHUe. [IpUUUHBI Cylile-
CTBOBAHUSA BO3AYIIHOM 060s04kH 3emMuu. OnblT Toppudesnnu. Us-
MepeHHe aTMocPepHOro JlaBjaeHUs. 3aBUCUMOCTb aTMOCPpepHOro
JlaBJIeHHsl OT BbICOTBI HaJl ypoBHeM Mops. [Ipu6opsl 11 U3MepeHus
aTMocdepHOro AaBJeHUs.

JlericTBHe )KUKOCTHU U ra3a Ha NOTpy>KEHHOE B HUX TeJi0. BeiTasi-
KuBamwlIas (apxumezoBa) cuya. 3akoH Apxumena. [InaBaHue Te.

BosayxonsiaBaHue.
Hdemonucmpayuu
1. 3aBUCUMOCTD JaBJieHUd ra3a OT TeMIIepaTyphl.
2. llepepayva flaBjieHUA XKUAKOCTBIO U Ta30M.
3. CooGmaromnuecs coCcyabl.
4. T'napaBanYecKUd npecc.
5. lposiBseHue felcTBUS aTMOCHEPHOTO JaBJAeHUS.
6. 3aBUCUMOCTb BbITaJIKUBaloll e CUJIBI oT 06 BbEMa

MOrpyKEHHOWYACTH TeJla U IMJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BbITAJIKUBAIOLLEN CUJIBI BECY BBITECHEHHOM KU KO-
CTH.

8. YcioBue muaBaHUS TeJs: IJIaBaHUE WJU TMOTPYyKeHHe TeJsl B 3a-
BHCHMOCTH OT COOTHOLLIEHUS IJIOTHOCTEH Tesa U )KUJKOCTH.

JlabopamopHble pab6omuvl u OnbIMbl

1. UccnenoBaHue 3aBUCUMOCTH Beca TeJsa B BOJie OT 00'béMa Morpy-
KEHHOMU B XXUAKOCTb 4YaCTH TeJla.



2. OnpepnesieHUe BbITAJKHUBaKUEN CUbIL, AeHUCTBYIOLLENH Ha TeJIO,
MOTrpy>KEHHOE B KHUJKOCTb.

3. [IpoBepka He3aBHUCHUMOCTHU BbITAJKHBAIOLEN CUJIbI, AEUCTBYIO-
1leHM Ha TeJIo B 3KUJKOCTH, OT MacChl TeJia.

4. OnbIThl, AEMOHCTpPUpYIOIHE 3aBUCUMOCTb BbITaJKHMBaIOILEN
CUJIbI, AEUCTBYIOIEH Ha TeJI0 B >XUJAKOCTH, OT 00'béMa MOrpy-
JKEHHOM B KUJKOCTb YaCTH TeJia U OT IJIOTHOCTH >KUJAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WJM KOHCTPYUPOBAHUE JIOJKU U
onpejesieHUe €€ rpy30n0LbEMHOCTH.

Paszgen 5. PaGoTa 1 MOIIHOCTB. JHEPrusa

MexaHuvyeckasi paboTa. MOLIHOCTb.

[IpocThle MexaHU3MbI: pbIYar, OJIOK, HAKJOHHAas IJIOCKOCTb.
[IpaBuJio paBHOBecHs pblyara. [[puMeHeHUe IpaBUJa paBHOBeCHUS
ppryara k 6J0Ky. «30/0TOe npaBuo» MexaHUKHU. KII/l mpocTbix
MexXaHU3MOB. [IpocTbhie MexaHU3MBI B ObITY U TEXHUKE.

MexaHuveckasi sHeprus. KuHeTu4yeckasi ¥ NOTeHLMa/IbHAS SHEP-
ruda. IlpeBpamjeHue OJZHOTrO BHJA MeXaHUYECKOW 3SHEPruu B
JPpYyroi.3aKoH COXpaHEeHHUsI SJHEPTUU B MeXaHHUKe.

Hemoncmpauyuu

1. [IpruMepbI NPOCTBHIX MEXaHU3MOB.

Jlabopamopnusie pabomst u onvimol

1. OnpepesnieHre paboOThl CHUJIbI TPEHHUs IPU PAaBHOMEPHOM /[IBMIKe-

HHUMU TeJia 10 TOPU30HTATbHON TOBEPXHOCTH.

2. UccnenoBaHue YCJIOBUUM PaBHOBeCUS pblyara.

3. U3mepenue KII/] HakJIOHHOU MJIOCKOCTH.

4. V3yyeHH e 3aKOHA COXpaHEHUs MeXaHU4eCKOH 3HepTrH1H.

8 knacc

Pa3zaes 6. TenyioBble AB/I€HUA

OcHOBHBIE MOJIOXKEHHUsI MOJIeKYJIAPHO-KHMHETHUYeCKON TeOopUH
CTpoeHus BelllecTBa. Macca u pa3Mepbl aTOMOB U MoJieKyJl. ONbIThI,
MO/ITBEPK/AA0llie OCHOBHbIE IOJIOKEHUSI MOJIEKYJISIPHO-KHMHEeTHYe-
CKOH TeopHH.

Mogesy TBEPJOTO, )KUJKOT0 U ra3006pa3sHOro COCTOSIHUH Bellle-
ctBa. Kpucrannuyeckue u amopdHsbie Tesia. O6'bsICHEHHE CBOUCTB
rasos, )KUJIKOCTEeN U TBEPAbIX TeJl HA OCHOBE MOJIOXKEHUU MOJIEKY-
JIIPHO-KHUHEeTU4YeCKOH Teopruu. CMayuBaHHe U KallUJJIIPHbIe sIBJle-
HUs. TensioBoe paclIMpeHHe U CKaTHe.

TemnepaTtypa. CBA3b TeMIlepaTypbl CO CKOPOCTbIO TENJOBOTO JBHU-
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)KEHUsl dYacTul. BHyTpeHHss1 3Heprusa. Cnoco6Gbl HW3MeHEHUd
BHYTpPEHHeH 3Hepruu: Telionepeada U coBepilieHue paboTol. Buzabl
TemnJionepeaayu: TEMJONPOBOJLHOCTb, KOHBEKIIUS, U3JyUEHHE.

KosnuecTtBo TensioThl. YAe/lbHas TeIJIOEMKOCTb BelilecTBa. Te-
JIoo6MeH U TelJIOBOe paBHOBecHe. YpaBHeHHe TelJIOBOro GaJsiaHca.
[InaBieHHe U OTBepJeBaHHe KPUCTAJJIHWYECKUX BelLeCcTB. YJesbHas
TemJioTa MJaBjeHUs. [lapoo6pasoBaHue U KoHAeHcanus HcnapeHue
(MC). Kunenue. YaenbHasi TenjoTa mapoo6pasoBaHUsi. 3aBUCHUMOCTb
TeMIepaTypbl KUIEHHUSI OT aTMOCHEpHOro AaBJIEeHHUS.

BrnaxkHocTb Bo3yXxa.

JHeprus TOIJIMBA. Y/eJIbHAd TeIlJIOTa CCOPaHUS.

[MpuHIMOBl paboThl TemaoBbIX ABuratesnei KIIJ| TemsioBoro
ABuraresis. TensoBble JBUraTe/J M U 3allldTa OKpy»Kalollell cpeabl
(MQ).

3aKOH COXpaHeHHs U NpeBpallleHHUs SHEePTHUU B TENJIOBBIX NPO-
neccax (MCQ).

Hdemoncmpayuu

1. Ha6urogeHre 6pOYHOBCKOTO JIBHXKEHUS.

2. HaburoneHue nudoysuu.

3. HabusogeHue siBJIeHUM CMaYyUMBaHUA U KalUWJJISPHBIX sIBJe-
HUMU.

Ha6usirofeHre TenjaoBoro paclinpeHus Tesl.
. U3MeHeHUe faByieHHs ra3a N1pyU U3MeHEHUH 00'béMa U HarpeBa-
HUU WUJIU OXJIKEHHUH.
. [IpaBuia usMepeHus: TemMnepaTyphbl.
. Buabl Tenuionepesayu.
. OxytaxkieHu e MpU COBEPILIEHUU PaGOTHI.
. HarpeBaHue npu coBepuieHUH paboThl BHEIIHUMU CUJIaMU.
10. CpaBHeHUE TENJIOEMKOCTEN pa3/IMUHbIX BEIECTB.
11. HabsrogeHue KUIIeHU .
12. Ha6uronenue NOCTOAHCTBA  TeMIepaTyphl npu
NJIaBJIEHUH.
13. Mogenu TenJIOBBLIX ABUTaTEJIEH.
JlabopamopHble pab6omuvl u OnbIMbl
1. OnbITHI MO OGHAPYKEHUIO JIENUCTBUS CUJ MOJIEKYJISIPHOTO IMpPHU-
TSXKEHUd.
2. OnbIThI IO BhIpAIMBAaHUIO KPHUCTAIJIOB NOBAPEHHOU COJIU UJIU
caxapa.
3. OnpIThI IO HAOGJIIOAEHUIO TENJIOBOTO PAaCUIMPEHUs ra3oB, XU/ -
KOCTeH U TBEPbIX TeJl.
4. OnpenesieHUe aBJeHUS BO3/lyxa B OajlJIOHe LINPHUILA.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDb JaBJIEHHUS BO3AyXaoT
ero 06'béMa M HarpeBaHUs WUJIU OXJIAXKIEeHUS.
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6. [lpoBepka TrUMoTe3bl JIMHEHHOW 3aBUCUMOCTU JJHHBI CTOJOHKA
KUJIKOCTH B TEDMOMETPHUYECKOU TPyOKe OT TeMIlepaTyphl.
7. HaGsroeHve W3MeHeHHUs BHYTPeHHEH 3HEpPruu TeJsia B pe3yJib-
TaTe TelJIoNepejadd U paboThl BHELTHUX CHJL.
8. UccnegoBaHue sIBJIEHUS TeIJIoOOMeHa IPU CMeUIMBAaHHUH XO-
JIOOHOU U Topsiyeur BOAbI.
9. OmnpejgesieHHWe KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOAOU NpH
TenJIoOOMeHe C HarpeThIM MeTa/JINYECKUM IIUJIUHAPOM.
10. Onpenesienve yaelbHOU TeNJIOEMKOCTU BelleCTBa.
11. UccaepoBaHMe npoliecca UcnapeHusl.
12. OnpepesieHUe OTHOCUTEJIbHOM BJIQXKHOCTH BO3JyXa.
13. OnpejsiesieHue yAeJibHOM TENJIOThI MJIaBJEHUS JibJa.

Paspes 7. d/1eKTpu4yecKre M MarHUTHbIE AABJI€HUA

JnexkTpusanusa Tes. /J[Ba poJa 3/eKTpUYeCKUX 3apsAfoB. Bzaumo-
JelcTBUe 3apsDKEeHHBbIX Tesl. 3akoH KysnoHa (3aBUCHUMOCTBH CHUJIBI
B3aMMOJIEWCTBHUSA 3apsKEHHBIX TeJsl OT BeJUYHHBI 3apsi[J0B U paccTo-
SAHUS MeXAY TeJIaMu).

JJieKTpUu4deckoe mnoJsie. Hanps»k€HHOCTb 3JIEKTPHUYECKOTO MOJIA.
[IprHLMD cyNepno3ULIMH 3JIeKTPUYECKHX NToJieH (Ha Ka4ueCTBEHHOM
YpOBHE).

Hocutenu snekTpruyeckux 3apsAL0B. JjleMeHTapHbIN 3J1eKTpUye-
ckui 3apsag. CtpoeHne atoMa. [IpOBOJHUKH U IU3JIEKTPUKH. 3aKOH
COXpaHeHUs 3J1eKTPUIecKoro 3apsaja.

JJIeKTpUYeCKHUH TOK. YCJI0BUA CylLeCTBOBAaHHUS 3JIEKTPUYECKOT O
TOKa. UCTOYHUKHU MOCTOAHHOIO TOKa. JlecTBUS 3JIEKTPUYECKOT0
ToKa (TenyioBoe, XMMH4YECKOe, MarHUTHOE). JJIEKTPUYECKUH TOK B
)KUJKOCTSX U rasax.

JuiekTpudeckas nenb. Cuja TOKa. JJIeKTpUYeCKOoe HallpsKeHHe.
ConpoTuB/eHMe NPOBOJHUKA. Y/ieJlbHOE CONPOTHUBJIEHHE BellecTBa.
3akoH OmMa A1 y4acTKa Lenu. [locienoBaTesbHOe U NapaJljie/IbHOE
coeJJMHEeHHe IPOBOJHUKOB.

Pa6oTa U MOLIHOCTH 3JIEKTPUYECKOrO0 TOKa. 3aKoH /Jxoyias—
JleHna. dyIeKTpUYECKHe LiellU U NOTPebUTeH 31eKTpUIeCcKOH 3Hep-
ruu B 6bITy. KopoTkoe 3aMblKaHUe.

[locTossHHBIE MarHUTHL. B3anMojelcTBUe NMOCTOAHHBIX MAarHUTOB.
MarnuTHoe mnoJie. MarHUTHoe mnoJe 3eMJHU WU ero 3HadyeHue MAJs
>)KM3HU Ha 3eMJie. OnbIT JpcTefa. MarHUTHOe MoJie 3JIEKTPUYECKOTro
ToKa. [I[puMeHeHHe 3JIeKTPOMAarHUTOB B TexXHHUKe. JlelicTBHe Mar-
HUTHOTO NOJIA Ha NPOBOJHUK C TOKOM. JJIeKTPOJBUTaTeJb MOCTOSH-
HOro Toka. Hcmosb3oBaHMe 3/1eKTpoJBUraTesled B TeXHUYECKUX
YCTPOWCTBAX U Ha TPAHCIIOPTe.
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OnbiTel ®apases. fABieHre 3/IeKTPOMarHMTHON UHAYKLUU. [Ipa-
BuJIo JleHua. dnekTporeHepaTtop. Crioco6bl MoJydYeHUs 3eKTpuie-
CKOU 3Hepruu. JJIeKTPOCTAHIIMU Ha BO3OOHOBJ/ISIEMbIX UCTOYHUKAX
3HEpruHu.

Hemoncmpauyuu

1. dJseKTpu3aLus Tel.
2. /IBa poJa 3JIeKTpUYECKUX 3aps[O0B M B3aUMOJLENCTBHE 3aps-
JKEHHBIX TelJl.
3. YcTpoHCTBO U AelCTBUE 3JIEKTPOCKOMa.
4. dneKTpoCcTaTUYeCcKass UHAYKIUA.
5. 3akoH coxpaHeHU 3JIEKTPUYECKUX 3aPsJ0B.
6. [IpOBOAHUKY U JHU3JIEKTPUKH.
7. MopenvpoBaHUe CUJIOBbIX JUHUN 3J1eKTPUYECKOTO MOJs.
8. UCTOYHUKH NOCTOSIHHOTIO TOKA.
9. [leicTBUA 3J1IEKTPUUYECKOI0 TOKA.
10. D1eKTpHUYECKU N TOK B XKUJKOCTH.
11. 'a3oBbIM pa3paz,.
12. U3MepeHUe CUJIbl TOKA aMIEPMETPOM.
13. U3MepeHUe 3JIeKTPUUYECKOr0 HANpPSKEHHUS BOJIbTMETPOM.
14. PeocTaT 1 MarasvH CONpPOTHBJIEHUH.
15. Bsaumo/ieficTBUe NMOCTOSTHHBIX MAarHUTOB.
16. MogesvpoBaHMe HEBO3MOXXHOCTH pa3JesieHUus IMO0JIKOCOB Mar-
HUTA-
17. MopenupoBaHHe MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
18. OnbIT IpcTeaa.
19. MarHuTHOE 11oJie TOKa. JJIEKTPOMAarHuT.
20. [leiicTBMe MarHMTHOTO M0JIS1 HA IPOBOJHUK C TOKOM.
21. dnekTpoABUraTesb NOCTOSIHHOIO TOKA.
22. UccnepoBaHue siBJI€HUS 3JIEKTPOMarHUTHOU MUHAYKLHAH.
23. Oubitel ®apajes.
24. 3aBUCHMMOCTDb HallpaBJeHUSA UHAYKLIMOHHOI'O TOKa OT yCJIOBUHEro
BO3HVMKHOBEHHUA.
25. JsnieKTporeHepaTop NOCTOSIHHOTO TOKa.
Jlabopamopnusie pabomst u onvimol
1. OnpIThI O HAGJIIOAEHUIO 3JIEKTPU3ALUN TeJ UHAYKIUEN U NPU
CONPUKOCHOBEHUH.
2. HccnepoBaHue [JeHCTBUA  3JIEKTPUYECKOrOo MoJd Ha
MMPOBOJAHUKH U JUIJIEKTPUKHU.
3. Coopka U mpoBepKa PabOThl IJIEKTPUYECKOU LENU MOCTOSHHOTO
TOKa.
4. 3MepeHUe U peryJinipoBaHue CUJIbI TOKA.



. U3MepeHue u perysinpoBaHU e HaNlpsH>KeHUsI.

6. UccienoBaHue 3aBUCUMOCTU CUJIBI TOKa, HUAYLIEro 4depes pe-
3UCTOp, OT CONPOTHUBJIEHUA PE3UCTOpPa U HANpPsHKeHUS Ha pesu-
cTope.

7. OnbITHI, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb 3JE€KTPUYECKOro CO-
NPOTHUBJEHUS MPOBOJHHWKA OT €ero AJMHBI, IJIOUAAM Iolepey-
HOTO CeYyeHUsI U MaTepuaja.

8. IIpoBepka mpaBuJia CAOXKEHUS HANpsDKEHUHM NpU nocjaenoBa-
TeJIbHOM COeJIJUHEHHUH [IBYX PE3UCTOPOB.

9. [IpoBepka npasuJia 4Jisl CAJIbl TOKA NIPU NapaJjeibHOM COelu-
HEeHUU PE3UCTOPOB.

10. OnpesesieHue pabOTHI 3JEKTPUUYECKOTO TOKA, UAYIIErO Yyepes
pe3ucTop.

11. OnpeneneHue MOIIHOCTH 3JIEKTPHUYECKOT0 TOKa,
BblJeJIieMONHA pe3UCTope.

12. UccefoBaHue 3aBUCUMOCTH CHJIbI TOKa, UAYLIEro 4yepes JiaM-
MOYKY, OT HallpsI>KeHUS Ha HeH.

13. Onpegaenenue KII/| HarpeBaTesns.

14. UccnefoBaHWe MarHUTHOTO B3aMMOJENWCTBUA NMOCTOSHHBIX Mar-
HUTOB.

15. V3yyeHue MarHMTHOIO I10Jis1 NOCTOSIHHBIX MarHUTOB IPHU HX
o0'beJMHEHUHU U pa3/ieJIEHUH.

16. HUccnepoBaHve JeWCTBUA  3JIEKTPUYECKOro TOKa Ha
MarHMTHYIOCTPEJIKY.

17. OnbIThl, AEMOHCTPHUPYIOLIE 3aBUCUMOCTb CHJIbl B3aWMO/Jeu-
CTBUSA KaTYLIKH C TOKOM M MarHyuTa OT CHUJIbl TOKa U HallpaBJie-
HUS TOKA B KaTyIIKe.

18. U3yyeHue felcTBUSA MarHUTHOIO I0JI HA MPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHUe U u3ydyeHHe paboThl 3J1eKTPOABUTATE IS,

20. Usmepenue KII/l anekTpoaBUraTebHOW YCTaHOBKHU.

21. OnbIThI IO KUCCEA0BAHUIO SIBJIEHUA 3JIEKTPOMariHUTHOU HHAYK-
LIMU: UCCeJjOBaHUe U3MeHEeHU N 3HaYeHUs U HallpaBJIeHUs UH-
AYKLHMOHHOTO TOKa.

9 knacc

Pazaen 8. MexaHMYeCKHeE SIBJIE€HUSA

MexaHnvyeckoe aBuxKeHue. MaTepuasbHasa Todka. ChucremMa OT-
c4éta. OTHOCHUTENBHOCTh MEXaHUYeCKOro JBHXeHHUs. PaBHoMepHoe
NpsIMOJIMHENHOe JABU)XeHUe. HepaBHOMepHOe NpSAMOJIMHEWHOE JBU-
>keHue. CpelHAsT © MIHOBeHHasl CKOPOCThb TeJsia IPU HepaBHOMep-
HOM JBH>KEHHUHU.
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YckopeHHe. PaBHOyCKOpeHHOe NIpsIMOJIMHeNHoe ABuxeHHe. CBo-
6oaHoe nageHre. OnbIThl [anuies.

PaBHOMepHOe [ABH)KeHHe 1O OKpY»KHOCTH. Ilepros M yacToTa 06-
paiieHus. J/InHeliHass MU yrJyoBasd CKOPOCTH. lLleHTpocTpeMuTesbHOE
yCKOpeHHe.

IMepBhiit 3akoH HbloTOHA. BTOpoi 3akoH HeioToHa. Tpetuit 3a-
KOH HploToHa. [IpyHIOUN Cynepno3uLiUM CHIL.

Cuuia ynpyroctu. 3akoH 'yka. Cusia TpeHUA: cuJjia TPEeHUS CKOJIb-
>KeHMUs, CUJla TPeHMUs NT0KOos, ApyTrue BU/bl TPEeHUS.

CuJa TsSKeCTH Y 3aKOH BCEMHUPHOT'O TATOTeHHUs. YCKOpeHHe CBO-
6oaHOro nageHus. JBumkeHue miaaHeT Bokpyr CosHna (MC). IlepBas
KOCMHYecKas CKopocTb. HeBecOMOCTb U neperpy3kKH.

PaBHOBecHe MaTepHaJbHOH TOYKH. AGCOJIOTHO TBEpJOE TeJo.
PaBHOBecHe TBEPAOro Tesa C 3aKpemJiEHHOM ocCbl0 BpalleHuUs. Mo-
MEHT cuJibl. LleHTp TsKecTH.

HMmnynbc Tena. UsMeHeHue umnyJsibca. MMnysbc cuabl. 3aKOH
coxpaHeHUs UMIyJbca. PeakTuBHoe aBUKeHue (MC).

MexaHuvyeckasi paboTa U MOIHOCTb. PaboTa cus TsXKeCTH, yIpy-
rocTtH, TpeHus. CBsA3b 3Hepruu U paboTsl. [loTeHIIMa/IbHasA 9HePIrus
Tesla, MOJHATOTO HaJ INOBEPXHOCTbIO 3eMJIM. [loTeHUMaJbHasA
3Heprusa ckarTou npyxuHbl. KnHetudeckass sHeprusi. Teopema o
KMHETUYEeCKON JSHepruu. 3aKOH COXpaHEeHHsI MeXaHU4YeCKOU
9HEeprHUHu.

HHdemoncmpayuu

1. Hab6imoneHue MexXaHH4YeCKOro [JBH)KEHHUS TeJla OTHOCUTEJbHO
pPasHBIX TeJ OTCYETA

2. CpaBHeHMe NyTel U TPAEKTOPUH [ABUKEHHUS OLHOTO U TOrO XKe
TeJla OTHOCUTEJIBHO Pa3HbIX TeJ OTCYETa

3. sMepeHHe CKOPOCTH U YCKOPEHHs NPSAMOJMHEWHOIrO JBHXe-
HUS.

4. UcciiefoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JBUXKEHHS.

. Ha6uropgenue aBm>KeHU TeJsla 10 OKPY>KHOCTH.

6. HaGawogeHue MexaHUYECKUX SIBJIEHUH, MPOUCXOASIIUX B CH-
creMe oTcuyéTa «Tesiekxka» NpU €€ paBHOMEPHOM M YCKOPEHHOM
JIBM)KeHHUU OTHOCHUTEJIbHO KabuHeTa QU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUs Tesa OT MacChl TeJa M JleHCTByloLlei
Ha Hero CUJIBI.

8. Hab6us1oseHre paBeHCTBa CUJI IPY B3aUMOJIeMCTBUH TeJl.

9. UsMeHeHHe Beca TeJsla IPU YCKOPEHHOM [ BI>KEHUH.

10. [lepepaya uMnyJibca Ipy B3aMMOJENUCTBHUH TeJI.
11. I[lpeo6pa3oBaHUsI IHEPTUU NIPU B3aUMOJIENCTBUU TeJL.
12 CoxpaHeHUEe UMITYJIbCA IPU HEYIIPYTOM B3aUMO/LEHCTBUU.
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13. CoxpaHeHHEe UMMYJibCa MPHU aGCOJIIOTHO YIIPYroM B3auMOeH-
CTBUHU.

14. Ha6s1r04eH1e peaKTUBHOTO IBHXKEHHUS].

15. CoxpaHeHHe MeXaHUYeCKOW 3HepPruu Mpu CBOGOJHOM MaieHUH.

16. CoxpaHeHHe MeXaHU4YeCKOH 3HepruM NPpU ABHXKEHHUH TeJla o/
AeNCTBUEM NPY>KUHBI.

JlabopamopHble pab6omovl u OnbimMmbl

1. KoHcTpynpoBaHMe TpaKTa JJid pasroHa M JajJbHeHIlero
paBHO-MEPHOTO JBHKEHHUS LIapUKa UJIH TEeJIEXKH.

2. OnpepesieHUe CpeJiHEN CKOPOCTHU CKOJIBXKEHUSA OpyCKa UJIH IBU-
>KeHHs IIapHuKa 10 HAKJIOHHOM MJIOCKOCTH.

3. OnpepeneHre yCKOPEHHUs TeJla IPU PaBHOYCKOPEHHOM JBHXKe-
HHUH 110 HAaKJIOHHOH MJIOCKOCTH.

4. UccnefoBaHue 3aBUCMMOCTH NYTH OT BPEMEHU INPU PaBHOYCKO-
PEeHHOM /IBHM>KeHUH 6e3 HauyaJIbHOM CKOPOCTH.

5. [IpoBepka runoTesbl: ecJU NIPU PaBHOYCKOPEHHOM JIBUXKEHHH
6e3 HavyaJbHOM CKOPOCTU NMYTH OTHOCATCS KaK pAJ, HEYETHDIX
4HuceJ, TO COOTBETCTBYKOILIHE NPOMEXYTKH BpPeMeHH OJHHa-
KOBBI.

6. UccienoBaHMe 3aBUCUMMOCTH CUJIbI TPEHHUS CKOJIbYKEHHUS OT CHU-

JIbl HOpPMaJIbHOT O [laBJIEeHHA.

. Onpenenenue KoadppULMeHTA TPEHUA CKOJIbKEHHS.

OnpepeneHre )KECTKOCTHU NMPY>KUHBI.

9. OnpefeseHre paboThbl CUJbl TPEHUs] MPH PAaBHOMEPHOM JBHKe-
HUU TeJla 110 TOPU30HTAJbHON NOBEPXHOCTH.

10. Onpenesnenre paboThl CUJbI YIPYTrOCTH NPH NOLABEMe rpysac
HCI0JIb30BaHUEM HENIOABHKHOTO U O BUXKHOI'O 6JI0KOB.
11. U3y4eHHe 3aKOHA COXpaHEHUS SHepruMu.

[So I

Pazaen 9. MexaHM4YeCKHE KOJIEGAHUA U BOJTHbI

Kosie6aTesibHOEe  ABHXKEHHe. OcHOBHBIE  XapaKTepUCTHUKH
KoJIeGaHUM: INepuoJ, 4acToTa, aMIJIMTyJAa. MaTeMaTH4eCKHH U
NPY>KUHHbIU MasaATHUKU. [IpeBpauenue 3Hepruu npu

KoJie6aTeJbHOM JIBH>KEHUH.

3aryxamwlue KosiebaHUs. BeIHyKJleHHbIe Kosieb6aHuA. PesoHaHcC.
MexaHu4deckue BOJIHBL. CBOWCTBa MeXaHHYeCKMX BOJIH. IIpo-
JOJIbHBIE U NToIlepeyHble BOJIHBI. /lJIMHA BOJIHBI U CKOPOCTh €€ pac-
NpocTpaHeHHUs1. MexaHUUYeCcKHe BOJIHbI B TBEPJOM TeJle, celicMUye-
ckue BoJiHbI (MC).

3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. UH-
$pasByK U yJIbTPa3BYK.
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Hemoncmpauyuu

1. Ha6usirofneHre kKoJsieGaHUM Tes1 moJ JeHCTBHEM CHUJIbI TSXKECTHU
W CUJIBI YIIPYTOCTH.

2. HabsiroieHue KoJiebaHUM Ipy3a Ha HUTU U Ha PY>KUHE.

. Habironenne BeIHY>K/Je HHBIX KOJIe6GaHUH 1 pe30HaHca.

4. PacnpocTpaHeHHe NPOJOJBHBIX U IONEpPeYyHbIX BOJIH (Ha Moje-
JIN).

5. Ha6srojieHue 3aBUCUMOCTH BBICOThI 3ByKa OT 4YacCTOTHI.

6. AKyCTHUYeCKHH pe30HaHC.

Jlabopamopnusie pabomst u onvimol

1. OmnpepeJsieHHe 4acTOThI U NepHoJa KoJe6aHUM MaTeMaTH4YeCcKo-
ro MasiTHUKA.

2. OmpefieseHUe 4acTOTHI U epuo/ja KoJaebaHUM NPYy>KUHHOT0 Ma
ATHUKA

3. UccnenoBaHue 3aBUCUMOCTH Mepuoja KosebaHUM NMOJBELIEHHO-
ro K HUTH Ipysa OT AJIMHbI HUTH.

4., HccneposaHue 3aBUCUMOCTH nepuoja KoJIeGaHUM
NpYy>KUMHHOTrOMasiTHUKaA OT MaccChl Irpy3sa.

5. [IpoBepka He3aBUCUMOCTH NepuoAa KoJsiebaHUH rpysa, nojase-
LIEHHOT'0 K HUTH, OT Macchl rpysa.

6. OnbITbl, [JEeMOHCTpPHUpPYHOLIMEe  3aBUCHUMOCTb IepuUuoLa
KoJslebaHHMI MNpPYyXKUHHOTO MasATHUKA OT MacChl TIpysa H
KECTKOCTHU NPYXKUHBI.

7. U3MepeHUe yCKOpeHHUs CBOGOAHOIO NaJleHHUs.

w

Pazgen 10. DJjeKTpOMarHUTHOe IMoOJie U 3JeKTPOMarHUTHbIE
BOJIHBI

J/IeKTpOMarHUuTHoOe ImoJie. JJIEKTPOMarHuTHble BOJIHbL. CBOWCTBa
3JIEKTPOMArHUTHbIX BOJIH. lllkajsia 3/1leKTpOMarHUTHBLIX BOJIH. Hc-
MOJIb30BaHUE 3JIEKTPOMarHUTHbBIX BOJIH /Jisi COTOBOU CBAA3H.

JseKTpoMarHuTHas npupoja cBeta. CKOpoCTb cBeTa. BosiHOBbIEe
CBOMCTBA CBeTa.

Hdemoncmpayuu
1. CBoMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBa cBeTa.

Jabopamopuvie pab6omovl u onvimol
1 H3ydeHue CBOHCTB 3JIEKTPOMarHUTHBIX BOJIH C INOMOILbBIO MO-
OUJIBbHOTO TesedoHa.

Pazaen 11. CBeTOBBIE SIBJICHUST

JlydeBast Moze b cBeTa. McTouyHUKM cBeTa. [IpssMosinHeliHOe pac-
npocrpaHeHue cBeta. 3aTMeHUs1 ConHua U JlyHbl. OTpakeHUe cBe-
Ta. [lnockoe 3epkasio. 3aKOH OTpa)KeHUs CBeTa.



[IpesioMmnieHne cBeTa. 3aKOH NpesioMJeHUs cBeTa. [losHoe BHY-
TpeHHee OTpakeHUe cBeTa. Mcrnosib30BaHUE IMOJHOTO BHYTPEHHErO
OTpakeHUsl B ONITUYECKHUX CBETOBOAX.

JlnH3sa. Xopx nydeit B inH3e. OnTHYeckas cucteMa ¢oToanmnapa-
Ta, MUKpockona u tesieckona (MC). I'ta3 kak onTu4yeckasi CucTeMa.
B/1M30pyKOCTb U Ja/IbHO30PKOCTb.

PazsioxkeHue 6esoro ceera B crieKTp. OnbiThl HbloTOHA. Ciloxke-
HHUe CIIeKTpaJIbHBIX 11BeTOB. /lucnepcus cBeTa.

Hdemonucmpayuu

1.

w N

O 0N

10.
11.
12.

[IpaMo/inHeliHOe paclnpoCcTpaHeHHUe CBeTa.

OTpakeHHe cBeTa.

[TosyyeHHe M306pakeHUH B MJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.

[IpesiomyieHue cBeTa.

OnTUYeCKUH CBETOBOJ.

Xop siydyeli B cobuparolei JIMH3e.

Xoj iydyel B pacceuBarollei JMH3e.

[TonnyyeHHe n306pakeHU N C IOMOIIbIO JIMH3.

[Mpunnun gedictBusa doToanmnapaTa, MUKPOCKOINA U TeJIECKO-
na.

Mojensb ria3sa.

PasnoxxeHue Gesioro cBeTa B CIIEKTD.

[TonyyeHue GeJsioro cBeTa IPH CJI0KEHUU CBeTa Pa3HbIX L{BETOB.

Jlabopamopnusie pabomst u onvimol

1.

2.

S

o

HccienoBaHue 3aBUCUMOCTH yIJjla OTpaKeHUsI CBETOBOTO JIy4a
OT yrJia najeHus.

H3ydyeHHe XapaKTepUCTHUK U306paXkeHHsI IpeJiMeTa B IIJIOCKOM
3epKaJie.

HccnenoBaHue 3aBUCHMOCTH yIJa NpesOMJIEHUsS] CBETOBOIO JIy-
Ya OT yrJja NaZleHUs Ha IPaHULEe «KBO3AYX—CTEKJII0».
[lonyyeHH e N306paKEHU M C TOMOLIBIO COGUpaIOLLel TUH3BL.
Onpepenenue GOKYCHOrO pacCTOSAHUS U ONTHYECKOH CUJIBI CO-
Guparoleu JIMH3bI.

OnbITHI 10 Pa3JIOXKeHHUIO 6eJI0ro CBeTa B CIIEKTP.

OnbIThHl 10 BOCIPUATHIO I|BeTa NpeAMeTOB NPU UX HAGJIIOJeHUN
yepes 1IBETOBbIe PUIBTPEHL.

Pazgen 12. KBaHTOBBIE AB/ICHUA

OneiTel Pe3epdopaa u miaHeTapHasi MoJiesib aToMa. MoieJib aTo-
Ma Bopa. UcnyckaHue U norJiollleHHe cBeTa aToMoM. KBaHThI. JIu-
HeMl4yaTble CIEKTPHI.

PaguoakTuBHOCTb. Anbda-, 6eTa- U ramma-usaydyeHusa. Ctpoe-
HUe aTOMHOTO fi/ipa. Hyk/oHHasa Moesib aTOMHOTO si/ipa. U30Tonbl.

18



PaguoakTuBHBIEe npeBpauleHusd. [lepuoj moJsypacnajga aTOMHBIX
aznep.

ApepHble peakMU. 3aKOHbI COXpaHEHHUS 3apsJ0BOT0 U MacCOBO-
ro yuvces. JHepPrus CBsA3U aTOMHBIX sA7ep. CBsA3b Macchl U 3HEPTHUH.
Peaknuu cuHTesa u geseHus aaep. Uctounuku sHepruu CosHIA U
3Bé3n (MC).

ApepHas aHepreTHKa. /JlecTBUS palu0aKTUBHBIX U3JIy4YeHUH Ha
>)KHUBbIe opranusmel (MC).

Hemoncmpauyuu
CneKTpbl U3JIyYeHHs U NOTJIOLLeHHU .

. CneKTphbl pa3JIUYHbIX ra30B.

CnekTp BogOpoJa.

Hab6sroneHue TpekoB B KaMepe BusibcoHa.

Pa6oTa c4éTuyMKa MOHHU3HUPYIOIIMX U3JIyYeHHH.

. Peructpanusa ussyyeHus NPUPOSHBIX MHUHEPAJOB U NPOAYK-
TOB.

JlabopamopHble pab6omuvl u OnbIMbl

1. HaGiofeHre CIJIONIHBIX M JIMHEHMYaTbIX CIEKTPOB H3Jyye-

HUS.

2. UccniepoBaHue TPEeKOB: U3MEPEHUE SHEPTUU YaCTULbI 11O TOP-

MO3HOMY IyTH (1o ¢poTorpadusam).

3. U3MmepeHue paguoakTUBHOTO poHa.

otk wh

IoOBTOPHUTE/IbHO-06061AI0IUIA MOAY/Ib

[loBTOpUTENBHO-00001AIOIIMI MOAYJIb NpeJHa3HaYeH JJs CHU-
cTeMaTHu3alud U 0600lIeHUsA NPeJMETHOr0 COJlep>KaHUs U OIbITa
AesiTeJIbHOCTH, IPUOGPETEHHOTO MPU HU3YYEeHHUHU BCero Kypca GHU3H-
KU, a TaKKe JJi1 MOJATOTOBKHM K OCHOBHOMY T'OCyZapCTBEHHOMY 3K-
3aMeHy Mo ¢QuU3UKe [Jisi 00y4arolUXCs, BbIOPABUIUX 3TOT y4eOHBIN
npejMer.

[Ipn n3y4eHHWH JAaHHOTO MOAYJI peaJlu3ylTCcad U CUCTeMaTHU3HU-
pYIOTCS BUABI lesITeJbHOCTH, HA OCHOBE KOTOPBIX o6ecleynBaeTcs
JOCTHXXKeHHe NpeJMeTHbIX U MeTallpeJMeTHbIX IJIaHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHUsl, GOPMHUPYeETCs eCTeCTBEHHO-HAay4yHas I'paMoT-
HOCTb: OCBOEHHE Hay4YHbIX MeTOJI0B UCCIeJ0BaHUsA SBJIE€HUU NMPUPO-
Abl U TEXHUKH, OBJaJleHHe YMeHUSMU OO'bACHATh PU3NUECKUE AB-
JleHus, IpUMeHss NOoJIydyeHHble 3HaHUf, pellaTh 3aJladd, B TOM
4Hcje KadeCTBEeHHble U 3KCIIepHUMeHTa/IbHbIe.

[IpyHUMNHA/NBHO JeATeJbHOCTHBIM XapaKTep AAaHHOIO paszeJsa
peasnnsyeTcs 3a CY4€T TOrO, YTO ydaljuecs BBINOJHAT 3aJaHus,
B KOTOPBIX UM IIpeJJaraeTcs:



- Ha OCHOBe TMOJIYYEHHBIX 3HAaHWH pacno3HaBaTb W HAy4YHO 0O'bsIC-
HATh PU3UYeCKHe sIBJIEHUS B OKpYXKallled MpUpoJie U TOBCe/-
HEeBHOM >KHU3HHU;

- UCIOJIb30BaTh Hay4YHbIe METOJbl HCCJeNOBaHUSA PUIUYECKHUX SIB-
JIeHUH, B TOM 4HucJie JJis TPOBEPKU TMIOTE3 U MOJIyYeHHUs Teope-
TUYECKUX BbIBO/IOB;

- 00'BSICHSITh HAyYHbIe OCHOBBI HAaUb0Jiee BaXKHBIX IOCTHXKEHUH CO-
BpEeMEHHBIX TEXHOJIOTUH, HAalpUMep, NPAaKTUYEeCKOTO UCIO0Ib30-
BaHUSs pa3/IMYHbIX UCTOYHHUKOB 3HEPTHUH HAa OCHOBE 3aKOHa Ipe-
BpallleHUsl U COXpaHeHHs BCeX U3BECTHBIX BU/I0B S3HEPTHH.
Kaxkpass U3 TeM JaHHOTO pa3sjiesa BKJOYaeT 3KCIepUMeEHTaJlbHOE

HhccaeoBaHHe 0000IIAIOIEro xapakTepa. Paszmesn 3aBepiiaeTcs

MpoBeleHUEM JUArHOCTUYECKON U OLIEHOYHOH paboThl 3a KypC OcC-

HOBHOM IIKOJIBI.
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NAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOI'O NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOIO OBLLEF0 O6PA30OBAHUA

UsydyeHnue y4ebHOTOo mpeamera «Pu3vKa» Ha ypoBHE OCHOBHOTO
ob6ulero o6pa3oBaHUs JO/HKHO o6ecrnedyuBaTh JOCTMXKEHUE CJIeNyIo-
IIMX JIMYHOCTHBIX, MeTalpeJMeTHbIX U NpeJMeTHbIX 06pa3oBaTesb-
HBIX Pe3yJIbTAaTOB.

JMMHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe éocnumanue:

—posiBJIEHHE HHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCHUICKOU GU3NYEeCKON HAYKH;

—IIeHHOCTHOE OTHOLIEeHHEe K [JOCTHXKEHUSIM POCCUUCKUX yué-
HbIX-QHU3UKOB.

I'pasicoanckoe u OyxoeHo-npaécmeennoe ocnumanue:

—TrOTOBHOCTh K aKTHUBHOMY y4YaCTHIO B OGCYXKJEHHUHU OOLIEeCTBEHHO-
3HAYUMBbIX U 3TUYECKUX NPO6JIeM, CBSI3aHHBIX C MPAKTHYECKHUM
MpUMEHEHUEM JOCTHKEeHUN PU3UKHY;

—O0CO3HaHUEe BaXXHOCTU MOPaAJbHO-3TUUYECKUX NMPUHLUIOB B Jes-
TeJIbHOCTH Y4YEHOTO.

Dcmemuueckoe 6ocnumanue:

—BOCIIpUSITHE 3CTETUYECKUX KauyecTB QU3UYECKOU HAayKU: eé rap-
MOHUYHOI'O NOCTPOEHHS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo noznanun:

—O0CO3HaHUeE IEHHOCTU PU3HNIYeCKONH HAayKHU KaK MOIIHOTO UHCTPY-
MeHTa MO3HaHUsI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEM -
el cocTaBJsiolel KyJabTYyphbl;

—Ppa3BUTHE HAYYHOU JIIO603HATEJbHOCTH, UHTEpeca K Uccae 0Ba-
TeJIbCKOU JesTeJbHOCTH.

Dopmuposearnue Kyaibmypol 300P08bs1 U IMOUUOHAILHOZO
onazononyuus:

—O0CO3HaHUE LIEHHOCTU 6e30IMacHOro 06pasa KHU3HU B COBPEMEHHOM
TEeXHOJIOTUYECKOM MHPe, BaXKHOCTH MpPaBUJ 6Ge30MacHOro IMmoBe/e-
HUs Ha TPAHCHOPTE, HA JOPOrax, C 3JIEKTPUIECKHUM U TEMJIOBbIM
06Opy/ZlOBaHUEM B JIOMALIHHUX YCA0BHSIX;

—cdopMUPOBAaHHOCTb HaBbIKa pedJieKCUH, MPU3HAHUE CBOEro Impa-
Ba HAa OLIMOKY M TAKOrO Ke IIpaBa y Apyroro 4yeyjoBeKa.
Tpyoosoe eocnumanue:

—aKTHBHOE y4acTHe B pelleHWH MPaKTUYeCKHuX 33jad (B paMKax
CceMbH, IIKOJIbI, TOpPOJa, Kpasi) TEXHOJOTMYECKONW U COIUAIbHOU
HaAIpaBJIEHHOCTH, TPEOYIUIUX B TOM YUCIe U PU3UUYECKUX 3HA-
HUY;



—UWHTepeC K NPaKTUUYECKOMY H3y4YeHHI0 NTpodecCuH, CBSI3aHHBIX C
dusukon.

DKonozuueckoe 6ocnumanue:

—OpHeHTAalMA Ha NpuMeHeHHe U3NYECKUX 3HAHUU [IJIs1 pellleHUsl
3a/1a4 B 06J1aCTH OKpY»Karollel cpe/ibl, JIAHUPOBAHUS NOCTYIIKOB
U OLIEHKU UX BO3MOXKHbIX OCJIeCTBUH [IJ11 OKPY»KalolleU cpebl;

—O0CO3HaHHe IJ106aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOo6JIeM U
NyTeu UX pelnieHus.

Aoanmayun o0yuarOuiezocs K U3MEHAIOUIUMCS YC108U-

AM COUUAIbHOU U NPUPOOHOI CPeObl:

—MOTPe6HOCTh BO B3aUMOJEWCTBUU NPU BBINOJHEHUU HCCJIe0Ba-
HUU W NMPOEeKTOB GHU3UYECKOW HaINpaBJEeHHOCTH, OTKPBITOCTh
ONBITY U 3HAHUSIM JPYTUX;

—IMOBBILIEHWE YPOBHSI CBOEW KOMIIETEHTHOCTU 4Yepe3 IMpaKTUye-
CKY10 J1esiTeJIbHOCTb;

—noTpebHOCTh B POPMUPOBAHUU HOBBIX 3HAaHUH, B TOM 4ucjae dop-
MYJIMPOBATh UJ€eH, MOHSATHSA, TUNIOTE3bl 0 GU3UYECKHUX 00BbEKTAX U
SABJIEHUSX;

—o0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTeH
B 06/1acTU QU3UKY;

—IIJIAaHUPOBaHHE CBOEro Pa3BUTHUS B IPUOOPETEHHUH HOBBIX PpU3HU-
YyeCcKUX 3HaHUH;

—CTpeMJieHHe aHaJU3UPOBaTh U BbISABJSATH B3aUMOCBS3U NMPHUPO-
bl 00I1eCTBAa U 9KOHOMHUKH, B TOM YUCJIE C UCIIOJb30BaHUEM QU-
3U4YEeCKHUX 3HAHUU;

—OLleHKa CBOUX JAEWCTBUH C YYETOM BJIMSHHUSA HA OKPY KAIOLLYIO0
cpeny, BO3MOXKHBIX I'JI0OGa/JIbHBIX OCAEACTBHUH.

METAMNPEMETHBIE PE3Y/IbTATbI

yHMBepcaﬂbele Nno3HaBaTe/IbHbIE AeﬁCTBMH

ba3zoevie nozuueckue oeiicmeus:

—BBISAABJIITh U XapaKTepU30BaTh CylleCTBEHHble NMPU3HAKH OObEK-
TOB (IBJIEHHH);

—YyCTaHaBJIUBaTh CYylleCTBEHHBIN MPU3HAaK KJacCUPUKAIIUH, OCHO-
BaHUs [J1s1 060011eHUsI U CPaBHEHUS;

—BBbISABJISITh 3aKOHOMEPHOCTH U NMPOTHUBOpPEYUs B paccMaTpHBae-
MbIX paKTax, JaHHBIX U HAGJII0IeHUSX, OTHOCSIIUXCSA K GU3UYe-
CKUM sIBJIEHUSM;

—BBISIBJIITh MMPUYUHHO-CJIE[ICTBEHHbIE CBSI3U NPU H3YYEeHHUH PU3HU-
YeCKUX SIBJIEHUM U MPOLIECCOB; AesaTh BbIBOJbI C HCIOJIb30BAaHU-
eM [JeAYKTUBHBIX U HWHAYKTUBHBIX yMO3aKJ/JHOYE€HWUH, BbIJBUTATh
TUIOTE3bl 0 B3aUMOCBS3AX PU3UUECKUX BEJIUYUH;
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—CaMOCTOAITEJIbHO BBIOMPATb CHOCO6 pelleHHs Yy4eGHOU ¢usuye-
CKOHW 3ajiayd (CcpaBHeHHE HECKOJbKHUX BapHUaHTOB pelleHUs, BbI-
60p HauboJiee MOAXOJSANIETO C YYETOM CAMOCTOSITEJILHO BhIJIEJIeH-
HbIX KDUTEPHEB).
bazoevie uccneoosamenvckue oeiicmeusn:

—HCNOJIb30BaTh BOMNPOCHI KaK HMCC/AeJ0BaTENbCKUN HUHCTPYMEHT
MO3HAHMUS;

—IMpPOBOJUTH MO CAMOCTOSITEJIbHO COCTABJIEHHOMY IJIaHY OMbIT, He-
C/I0XKHBIA PU3UYECKUN ISKCHEPUMEHT, HeGOJIbIIOe HCCeJj0BaHUe
du3n4eCcKOro siBJEHUS;

—OLleHUBaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTb UH}OpMaLHIo,
MOJIyYeHHYIO0 B X0/ie UCCJIeLOBAaHUS UJIH 3KCIIEPUMEHTA;

—CaMoCTOsITeJIbHO GOPMY/IMPOBAaTh 060OIIEHUS W BBIBOJBI MO pe-
3yJibTaTaM MPOBeJEHHOTO HaGJII0/IeHUs, ONbITA, UCCJIeJOBAHUS;

—IpPOTHO3UPOBATh BO3MO>KHOE JaJjibHelllee pa3BUTHe PU3HUIECKUX
MPOILECCOB, a TAKXKE BbIJIBUTaTh MPE/NO0JIOKEHUS 06 UX PAa3BUTUU
B HOBBIX YCJIOBUAIX U KOHTEKCTAaX.

Paoboma ¢ ungpopmauvueii:

—IpUMEHSTh Pa3JIUYHble MEeTO/bl, HHCTPYMEHTHhI U 3alPOCHI MPHU
MovCcKe U oTO6Ope MHPOpMaALUU UJIU JAHHBIX C YYETOM IpeJio-
>KeHHOU yyeOHOM GU3UUYECKOU 3a5a4U;

—aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATh U HHTEPHPETUPOBATH WH-
dopmManuio pa3IMYHbIX BUZOB U GOPM MTpeiCTaBIEHHUS;

—CaMOCTOSITEJIbHO BbIOWPATh ONTHUMAaJIbHYIO PpOpMy npejcTaBJie-
HUSA UHPOpMAIMM U UJLJIIOCTPUPOBATh pelllaeMble 337a4Uu He-
CJIO)KHBIMHM CXeMaMH, AuarpaMMaMH, HHOU rpaduKoN U UX KOM-
OUMHALUAMH.

YHMBEpPCa/IbHbIE KOMMYHUKATUBHbIE AEMCTBUA

Obwenue:

—B XoJie 00CyX/JeHUsl y4eOHOro MaTepuala, pe3yJbTaToOB Jabopa-
TOPHBIX pabOT M NPOEKTOB 33/laBaTh BOMPOCHI MO CYLIECTBY 006-
Cy/JjlaeMOH TeMbl U BbICKAa3bIBaTh U/leH, HalleJIeHHble Ha pellle- Hue
3a/la4M U NoAjepraHue 6aroxesaTebHOCTU OBILEHUS;

—COIOCTABJATh CBOU CYXJEHHUS C CYKJEHUSAMH JPYTUX y4aCTHU-
KOB JiHaJiora, 06Hapy»KMBaThb pa3/iM4yre U CXOJCTBO O3ULIUMH;

—BBbIpaXkaThb CBOIO TOYKY 3peHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX;

—ny6/JIUYHO NPEACTABJATh Pe3yJbTaThbl BHINOJHEHHOIO pU3UYECKO-
ro onbITa (3KCIEPHUMEHTA, UCCIeN0BaHUS, IPOEKTA).
Coemecmuasn oesmenvHocms (compyoHuuecmaeo):

—MOHUMAaThb U MCIOJIb30BAaTh NPEUMYLeCTBA KOMaHAHONW U UHAU-
BH/IyaJIbHOM paboThl NpPH pelleHHWH KOHKpeTHOH ¢u3ryeckoi
Mpo6JIeMbI;



—IpPUHUMaTb LieJJM COBMECTHOW JesATeJbHOCTH, OPraHW30BbIBATb
JeHCTBUA 10 eé JOCTHIXKEHHIO: paclpefiesisiTh POJIH, 06CYKJaTh
MpOLeCcChl U pe3yJibTaTbl COBMECTHON paboThl; 060611aTh MHEHUS
HeCKOJIbKUX JII0Jel;

—BBINOJHATH CBOIO 4acTb paboThbl, JOCTUrasd KauyeCTBEHHOTO pe-
3yJbTaTa M0 CBOEMY HallpaBJIEHUIO U KOOPAUHUPYS CBOU Jei-
CTBHUS C APYTUMHU YeHaMHU KOMaH/[bl;

—OIleHUBaTb KauyeCTBO CBOET0 BKJIa/a B O6UIUH NPOAYKT 10 KpUTe-
pHAM, CAaMOCTOSATENbHO CHPOPMYJTUPOBAHHBIM YYaCTHUKAMHU B3a-
MMO/IeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHBIE AEMCTBMA

Camoopzanuzayus:

—BBbIABJIATb IP0GJeMbl B }KU3HEHHBIX U Y4eOHbIX CUTyallUAX, Tpe-
OYIOIIUX AJiS1 pelieHUusI GU3UUeCKUX 3HAHUY;

—OpHEeHTHUPOBATbCA B Pa3/JIMYHBIX NOJAX0AAX NPUHATUA pellleHUuHn
(MHAMBUAYa/bHOE, IPUHATHUE pellleHHs B I'pyIlNe, IPUHATHE pe-
HIEHUU rpynmnoun);

—CaMOCTOSITEJbHO COCTaBJIATb aJrOPUTM pelleHUs GU3UYECKOU
3aZlayv WJIM IJIaHa UCCJIeJOBaHUA C YY6TOM UMEIOLUXCS pecyp-
COB M COOGCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh NpejJara-
eMble BApHUAHThI pellleHUH;

—/JieJ1aTb BbI6OP U 6paTh OTBETCTBEHHOCTD 33 pellleHHe.
Camoxonmpons (pedpnexcus):

—/aBaThb aJleKBaTHYIO OLleHKY CUTYal UM U NIpeJJiaraTh IJIaH eé U3-
MeHEeHH;

—O0O6BACHATD NPUYUHBI AOCTHXKeHHUA (HeJOCTHXKeHUs) pe3y/bTaToB
AesATeJbHOCTH, JaBaTh OLleHKY IPUOOPEeTEHHOMY ONBITY;

—BHOCUTb KOPPEKTUBHI B eI TEJbHOCTb (B TOM YMCJ/Ie B X0OJ BBINOJI-
HeHHA (U3UYECKOIo MCCIeJ0BaHUs WJIM NpPOeKTa) Ha OCHOBe HO-
BbIX OOCTOSITE/IbCTB, MU3MEHHUBIIUXCA CUTYaLU{, YCTAaHOBJEHHBIX
OIIMG0K, BOSHUKIIUX TPYAHOCTEH;

—OlLleHMBaTb COOTBETCTBHE pe3yJibTaTa LjeJId U YCIOBUSM.
Omoyuonanvnvliit unmennexkm:

—CTaBHUTb ce6s1 Ha MeCTO Apyroro yejoBeKa B Xo/ie Cliopa UJH JHUcC-
KyCCUM Ha HAay4HYI0 TeMY, IOHUMATb MOTHBBI, HAMEpPEHHUs U JIO-
TUKY A pyTroro.

IHpunamue ceon u opyzux:

—IpU3HABaTh CBOE MPaBO Ha OLIMOKY NMPU pelieHUuu PU3UYECKUX

3a/la4y UJIM B yTBEPKEHHUIX Ha Hay4YHble TeMbI U TaKOe >Ke IpaBo

Apyroro.
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NPEAMETHDBIE PE3Y/IbTATDI
7 xnacc

[IpeaMeTHbIe pe3y/bTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTD V¥ 00yYAIOLUXCA YMEHUH:

—MUCI0/1b30BaTh NOHATHA: PU3NUEeCKHe U XHUMHYeCKHe SBJIEHUS;
HabJII0leHU e, SKCIIEPUMEHT, MO/ieJlb, TUIIOTE3a; eAUHULbI GU3HU-
4eCKHUX BeJIMYMH; aTOM, MOJIeKYJIa, arperaTHble COCTOSIHUS Bellle-
cTBa (TBEpJoe, )KUAKOE, ra3006pa3Hoe); MeXaHUYeCKoe JBH)KeHHe
(paBHOMEpPHOE, HEPABHOMEPHOE, NPSMOJIMHEHHOE), TPAEKTOPUS,
paBHoOJelcTByOadA cuJ, Aedopmanusa (ynpyras, jaacTudyeckas),
HEeBeCOMOCTb, COO6 1Al ecs] COCY/bl;

—pasnuuyath gBiaeHus (Auddysus; TernsoBoe JBUXKEHUE YaCTUl, Be-
IIeCTBa; pPaBHOMEpPHOe [BHI)KEHHE; HepPaBHOMEPHOE [BUXKEHUE;
HMHepLUs; B3aMMOJeHCTBUe TeJs; paBHOBecHe TBEPJAbIX TeJ C 3a-
KpeIJIEHHOUW OChbl0 BpallleHUs; Nepejaya JaBJeHUs TBEPABIMU Te-
JIaMH, )XUJKOCTSMH U rasaMu; aTMocpepHOe JaBJIeHUE; [IJ1aBa- HUe
TeJ; INpeBpallleHUs1 MeXaHU4YeCKON B3Hepruu) Mo ONHCAHUI0 HX
XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, JAeMOHCTPHUPYIOLIUX
JaHHoe PpU3UUYECKOE SIBJIEHUE;

—pacno3HaBaTh NPOsIBJIEHHE U3yYeHHbIX GU3HUUECKUX SIBJEHUH B
OKpy>KalollleM MHpe, B TOM 4yucie PpusHuieckue sABJEHUS B NPHU-
poje: MpUMephl IBUXKEHHUA C Pa3JIMYHbIMU CKOPOCTSIMHU B »KUBOH
Y HEeXXUBOU NMPUPOJE; NeHCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHU-
Ke; BJHUsIHHE aTMocepPHOro JaBjaeHUs Ha )KUBOH opraHu3M; IJja-
BaHUe PbIO; pblYaru B TeJsle YeJO0BeKa; MPHU 3TOM NEPEBOAUTH
MPaKTUYECKYIO0 33Jady B y4YeOHYIO, BBIAEJATH CYLleCTBEHHbIE
CBOHCTBa/NpHU3HAKU GU3NUYECKUX SBJIEHUM;

—ONMCHIBATh U3y4YeHHble CBOUCTBA TesJ U QU3UYECKUEe SIBJIEHHUS, UC-
noJib3ysl Gu3ndecKue BeJIMYUHbI (Macca, 06'b€M, IJIOTHOCTh Be-
LIeCTBa, BpeMsl, IyTh, CKOPOCTb, CPEAHASA CKOPOCTbh, CHUJIA YIPY-
rOCTH, CUJIa TSKECTH, Bec TeJla, ChJla TPeHus, AaBjeHHe (TBEépJo-
ro TeJia, ’KUJKOCTH, ra3a), BbITaJIKUBaIO1asi CUJia, MeXaHH4ecKasi
paboTa, MOIHOCTD, IJIEYO CUJIbl, MOMEHT CUJIbI, KO3bIUIUEHT
[I0JIE3HOr0 AeHCTBUS MeXaHU3MOB, KMHeTHU4YecKasd M MOTeHLU-
aJbHas SHEPrus); NpU ONHUCAHUY NPABUJIBHO TPAKTOBaTbh QU3HU-
YeCKHUH CMBIC/ UCIOJIb3YEMBbIX BEJTUUMH, UX 0003HAYEHHUS U e/J1-
HUIbl QU3MYECKUX BeJHUYHWH, HAaXOAUTb GOpPMYJibl, CBA3BIBAIO-
e JaHHYH GU3NYeCKYylO BeJWYHHY C APYTHMMH BeJHYHHAMU,
CTPOUTH rpadUKU U3YUYEHHBIX 3aBUCHUMOCTEH PU3NIECKUX BEJIHU-
YUH;

—XapaKTEepU30BaTh CBOUCTBA TeJl, PU3HUUYECKUE SIBJIEHUS U IPOLLEC-
Chbl, UCNIOJIb3YS1 NPAaBUJIA CJA0XKEHUs CUJ (BAOJIb OAHOH NMPSIMOI),



3aKkoH ['yka, 3akoH [lackass, 3akoH ApxuMe/[a, NPaBUJIO PaBHO-
Becus pblyara (6Ji10Ka), «30J10TOe IPaBHUJIO» MeXaHUKH, 3aKOH CO-
XpaHeHHUs MeXaHU4YeCKON 3Hepruy; Npu 3TOM JlaBaTh CJIOBECHYIO
$bopMy IMPOBKY 3aKOHA Y 3allMCbIBAaTh €ro MaTeMaTH4eCcKoe Bbl-
pakeHHUe;

—O00BSACHATh PpU3UUYeCKHe sIBJEeHUs, IPOLecChl U CBOMCTBA TeJl, B
TOM 4YHCJIe U B KOHTEKCTe CUTyalluil NpaKTUKO-OPHUEHTHPOBaH-
HOTO XapaKTepa: BBIABJATbE NPHUYHUHHO-CJIeCTBEHHbIE CBS3H,
CTPOUTH 00'bsiCHEHUE U3 1—2 JIOTUYECKUX LIAaroB C ONMOPOX Ha
1—2 n3y4yeHHbIX CBOWCTBA PU3NYECKUX SIBJEHUH, QU3UUECKUX
3aKOHa UJIM 3aKOHOMEPHOCTH;

—peLliaTb pacyéTHble 3a1a4yu B 1—2 nelcTBUS, UCNI0JIb3ys 3aKOHbI
u GopMyJibl, CBA3bIBawlMe PpU3NUECKHe BeJIMUMHbI: HA OCHOBE
aHa/Iu3a yCJOBHUS 3aJadd 3alMCbIBaTbh KpaTKoe YyCJOBHe, MOJ-
CTaBJIATH GU3MYeCKHe BeJUINHBI B GOPMYJIbl U IPOBOAUTH pac-
4éTbl, HAXOAUTH CIIPaBOYHbIe JaHHbIEe, HEOOX0AMMBIe /151 pellle-
HHUA 3ajJlay, OLleHUBAThb PeaJUCTUYHOCTH MOJIyYeHHOH ¢usnye-
CKOH BEJIMYUHBI;

—Ppacno3HaBaTb Np06eMbl, KOTOpble MO>KHO PeIIUThb IPU MOMOIIU
$U3NYeCKHUX MEeTO/I0B; B ONMCAHUHU HCCJeJJOBAaHUSA BbIJENATb MIPO-
BepsieMoe MpeAroJioKeHue (TUnoTesy), pa3jindyaTh U UHTEpIIpe-
TUPOBAThb IOJIyYeHHbIH pe3yJ/bTaT, HaXOJAUThb OLIMOKHU B XOJ€e
OIMBITA, ZleJ1aThb BBIBO/BI IO €T0 pe3yJibTaTaM;

—IpPOBOAUTH ONBITHI [0 HabGJIIOJeHHUI0 PU3NYECKUX SBJIEHUH WU
du3MUecKUx CBOUCTB Tes: GOpMyJUPOBATh NpPOBepsieMble Npes-
N0JIO’KEHUS, COGUPATh YCTAaHOBKY W3 NpeJJIoKeHHOro 060py0Ba-
HHS, 3alIMUCBIBATh X0/, ONbITa U GOPMYyJIMPOBATh BbIBO/JbI;

—BBINOJIHATh NpsIMble U3MEPEHHsT PACCTOSAHUSA, BPEMEHH, MacCChl
TeJ1a, 06'bEMa, CUJIbl U TeMIlepaTypbl C UCI0Jb30BAHHEM AaHAJIOIO-
BbIX U LIMPPOBBIX NIPHOOPOB; 3alMChIBAaTh IOKa3aHHUA NPpUO6OPOB
Cy46TOM 33/JaHHOM aB6COTIOTHOMN MOTPEITIHOCTU U3MEPEHUH;

—IpOBOAUTH HCCJeJOBaHHE 3aBUCUMOCTH OJHON ¢u3nyecKod Be-
JIMYMHBI OT APYroH ¢ HCIOJIb30BaHUEM MPSAMBIX U3MepeHUH (3a-
BUCHMOCTHU NYTH PAaBHOMEPHO JBUXKYIErocs Teja OT BpeMeHU
JBHXKEHUS TeJla; CUJIbl TPEHUS CKOJIbXXEHUs OT Beca TeJla, Kaye-
CTBa 06Pa6GOTKU IOBEPXHOCTEH Tes1 U HE3aBHUCHMOCTHU CHJIBI Tpe-
HUSA OT IJIOIAAU CONPUKOCHOBEHMUS TeJl; CUJIbl YIIPYTrOCTH OT Y/ -
JIMHEHUS NPY>KHUHBbI; BbITAJKUBAIEH CUJIBI OT 06bEMa MOrpy-
>)KEHHOM 4YacCTH TeJla M OT MJIOTHOCTH XXUJKOCTH, €é He3aBUCUMOCTH
OT IJIOTHOCTH TeJsia, OT IJIyOGUHBI, HAa KOTOPYIO NOTPY>KEHO TeJlo;
YCJI0BUM NJIaBaHUS TeJl, yCJI0BHUM paBHOBeCUs pblyara 4 6J10K0B);
y4acTBOBaTh B IJIAHUPOBAHHUM y4ebHOro Hccje[0BaHUsA, COOU-

26



paThb YCTAaHOBKY U BBINOJIHATb U3MepPEeHMUs, clellys NpeasoKeH-
HOMY IIJ1aHy, GUKCHUPOBATh pe3y/bTaThbl N0JYYEeHHON 3aBUCHMO-
cTU GU3MYECKUX BeJIMYMH B BU/Jle IPeJJIO’KEHHbIX TabJIUI U rpa-
$uKOB, leslaTb BbIBO/JbI 10 pe3y/ibTaTaM HMCC/ae0BaHU;

—IpPOBOAUTH KOCBEHHble U3MepeHUs] QU3NYEeCKUX BeJHYUH (IJIOT-
HOCTb BellleCTBa XXUJKOCTH U TBEPJAOTO TeJa; CUJia TPeHUS CKOJIb-
’)KeHUd; JaBJieHHe BO3/lyXa; BbITAJKHWBamwllas CUJa, AeHCTBYIO-
11as Ha IOTPY>KEHHOEe B )KUJKOCTb TeJ10; K03GPHULIMEHT N0JIe3HO0-
ro JelcTBUSA NPOCTbIX MeXaHW3MOB), cjeAys MNpelJOKeHHOM
WHCTPYKIUH: IPY BbINIOJIHEHUH U3MepeHUH co6HUpaTh 3KCIepU-
MEeHTaJIbHYI0 YCTAaHOBKY U BBIYUCJIATH 3Ha4€HHe UCKOMOU BeJIu-
YUHBI;

—Co06/II0aTh NpaBuJa TEXHUKU 0e30MacHOCTH Npu paboTe c jabo-
paToOpHBIM 060pyA0BaHUEM;

—VyKasblBaTb NPUHIUIBI AeHCTBHUSA NPUOGOPOB U TeXHUYECKHUX
YCTPOWCTB: BeChbl, TEpMOMETp, AUHAMOMETP, COOOLIaI0LHecs Co-
cyzbl, 6apoMeTp, pblyar, NOJBH>KHBIN U HENOABUXKHbBIN 6JI0K, Ha-
KJIOHHas MJIOCKOCTb;

—XapaKTepHu30BaTb NPUHIMIBI JeHCTBUS H3Y4YeHHbIX NPHUOOPOB
1 TeXHU4YEeCKHUX yCTPOMCTB C OMOPOM Ha UX ONHCAaHUsA (B TOM 4HC-
Jle: MOJUMUIIHHUKH, YCTPOUCTBO BOJONPOBOJAA, 'MApPaBIMYECKUN
npecc, MAHOMETD, BbICOTOMED, NIOPIIHEBON HACOC, apeoMeTp), UC-
M0JIb3ys 3HAHUS O CBOHCTBax pHU3NYeCKUX ABJeHUH U Heo6X0 -
Mble ¢pr3HYeCcKHe 3aKOHbI U 3aKOHOMEPHOCTH;

—IpHUBOAUTH NpUMepbl / HaXoAUTb HHOpPMALMI0O O NMpUMepax
MPaKTU4YeCKOI'0 MCIO0JIb30BaHUs GU3NUECKUX 3HAaHUH B NOBCeJ-
HeBHOM XU3HHU [ obecrneyeHUss 6e30MacHOCTU NpPHU obpalleHUHr
C IpU6GOpaMH U TEXHHUYECKHMH YCTPOMCTBAMH, COXpaHEHUS 3/10-
pPOBbS U COGJIIOlEHHUSI HOPM 3KO0JIOTUYECKOI0 NOBeIeHHS B OKPY-
»Karoleu cpefe;

—OCYILeCTBAATb OTOOP UCTOUYHUKOB UHGOpPMaALUMU B ceTu UHTepHeT
B COOTBETCTBUH C 3aJaHHBIM IOHCKOBBIM 3allpoOCOM, Ha OCHOBEe
MMeWIIUXCAd 3HAaHUN U NMYyTEM CpaBHEHMUs pPA3JHUYHBIX HCTOYHH-
KOB BblJleJIATh MHOPMalMI0, KOTOpas sIBJseTCs INPOTHUBOpeEYH-
BOM UJIM MOXET OBbITh HEJJOCTOBEPHOH;

—MCI0J1b30BaTh NIPH BBINOJHEHUH y4eOHBIX 3alaHUH Hay4yHO-II0-
NyJASPpHYI0 JUTepaTypy $U3NIeCKOro cofep>kaHus, CIpaBOYHble
MaTepuaJsbl, pecypcol ceTd UHTepHeT; BjlaileTb IPpUEMaMU KOH-
CNeKTUPOBaHUSA TEKCTa, Ipeobpa3oBaHUsA MHPOPMALMU U3 OLHOHU
3HAKOBOU CHUCTEMBI B JPYTYIO;

—Co03/jaBaThb COGCTBEHHbIe KpaTKHe NMHMCbMEHHble U YCTHBIEe CO00lIe-
HUSl Ha OCHOBe 2—3 UCTOYHUKOB MHbOpMaLUU PU3UIYECKOTO CO-



Jep>KaHUs, B TOM 4YHcJIle My6JUYHO JleslaTh KpaTKUe COOOLeHUsA
0 pe3yJibTaTaxX NPOeKTOB WU yUYeOHbIX UCCIeL0BaHUN; TPU 3TOM
rpaMOTHO UCIOJIb30BaTh W3y4eHHbIU NMOHATUWHBIN annapaTr Kyp-
ca GU3UKH, CONIPOBOXKAATh BBICTYILJIEHHE Ipe3eHTalluel;

—IIPHY BBINOJIHEHUU YUYeOHBIX MPOEKTOB U MCCJe[J0BaHUM pacnpeje-
JIATH 006513aHHOCTHU B I'pYyIIle B COOTBETCTBUHU C 1OCTaBJIE€HHBIMU
3aZladaMy, CJeJUTh 3a BbINOJIHEHHWEM IIJIaHa JelCTBUH, aJleKBaT-
HO OlleHUBAaTb COGCTBEHHbIN BKJIa/, B e TeJIbHOCTb IPYIIbI; BbI-
CTpauBaTb KOMMYHHKAaTHUBHOE B3aUMO/IeICTBHE, yUUTbIBast MHe-
HHe OKPY>KaloLHUX.

8 knacc

[IpesMeTHBIE pe3yabTaThl Ha 6a30BOM ypOBHE JOJKHBI OTPaXKaTb
cpOpMHUPOBAHHOCTD ¥ 00yYAIOIIUXCS YMEHUU:

—MCIOJIb30BaTh MOHATHSA: Macca U pasMepbl MOJIEKYJ], TelJ0BOe
JBH>KeHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOsIHUSI BellleCTBa,
KpHUCTa/JInyecKkre U aMopdHble TeJsa, HaCbIIleHHbIM U HeHachbl-
LeHHBIN Nap, BJAXXHOCTb BO3/JyXa; TeMIlepaTypa, BHYTPeHHAA
9Heprusd, TENJIOBOH JBUTATeJIb; 3JIeMeHTapHbIN 3JIeKTPUYeCKUI
3aps/, 3JeKTpHUiecKoe IoJie, IPOBOJHUKHU U JU3JEKTPUKH, IO-
CTOSAHHBIN 3JIeKTPUYECKU U TOK, MArHUTHOE TOJIE;

—pas/nyaTh sIBJIeHHUd (TelJIoBOe pacliupeHHe/cKaTUue, TelJjole-
pefaya, TenJioBoe paBHOBecHe, CMadyMBaHUe, KallWJIJISIpHbIE s1B-
JIeHUs], MCllapeHUe, KOHAeHcallysl, IJIaBJeHue, KpUCTa/lIn3alus
(oTBepAeBaHUE), KUIIEHUE, TeImjonepeaadya (TeNJa0MNPOBOJHOCTb,
KOHBEKIUS, U3JIydeHHe); 3JleKTpusaluus TeJ, B3auMoJeicTBre
3apA/0B, AeHCTBUS 3JIEKTPUYECKOTO TOKAa, KOPOTKOe 3aMblKa-
HYe, B3auMo/leiCTBHe MarHUTOB, leicTBMe MarHMTHOTO NOoJIsIHA
INPOBOJHHUK C TOKOM, 3JIeKTPOMarHUTHasi MHAYKIHSA) MO OINH-
CaHHMIO MX XapaKTEepHBIX CBONCTB U HAa OCHOBE ONbITOB, JleMOH-
CTPUPYIOLIUX laHHOe GU3HUYeCcKOoe sIBJIeHHUE;

—Ppacno3HaBaTh NpPoOsiBJIeHHEe U3YyYeHHbIX PU3HNUECKHUX SIBJEeHUH B
OKpy>KalollleM MHUpe, B TOM uyucje Gu3ndecKUe sABJIeHUs B NMPU-
poJie: MOBEPXHOCTHOe HaTsXKeHHe U KalUuJJIApHbIe SBJIeHUS B
NpUpo/ie, KPUCTa/JIbl B IpUpoJe, u3aydeHue CosHLa, 3aMep3a-
HUe BOJOEMOB, MOPCKUE OpU3bl, 06pa3oBaHUE POCHI, TyMaHa,
HHes], CHera; 3JIeKTpHUYecKue sBJIeHHA B aTMocdepe, 3J1eKTpHUye-
CTBO >KMBBIX OPraHU3MOB; MarHUTHOe IoJjie 3eMJIH, Apeid noJiio-
COB, pOJIb MarHUTHOTO NOJIA AJIS )KU3HU Ha 3eMJie, I0JISPHOEe CU-
fAHHe; IPU 3TOM IIepeBOJUTh MPAKTHYECKYIO 3a/layy B y4eOHY1O,
BbIJIeJIATH CyllleCTBEHHbIe CBOHCTBAa/NpPHU3HAKU PU3UYECKUX SAB-
JIEHUH;
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—OIUCHIBATh U3y4YEeHHbIe CBOWCTBA TesJ U PU3UYECKHE SIBJIEHUS, UC-
noJsb3ysd ¢GU3UYecKHe BeJWYUHBbI (TeMIepaTypa, BHYTpPEHHSA
3Heprus, KOJN4eCTBO TEIJIOTHI, YAeJbHas TENJOEMKOCTh Bellle-
CTBa, yJeJibHas TENJIOTA IJIaBJIEHUs], y/leJIbHas TelJ0Ta Napooo6-
pa3oBaHus, yAeJbHas TEIJIOTa CrOpaHUs TOIJIUBA, Ko3dodunm-
€HT I0JIE3HOr0 JeHCTBUA TENJIOBOW MaIlUHBbI, OTHOCUTEJbHAs
BJIQXKHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps], cujia TOKa, 3JeK-
TpUYecKoe HalpsKeHUe, CONMPOTHUBJIEeHUE NMPOBOJHHUKA, YAeJbHOE
CONPOTUBJIEHHE BEIECTBA, pab0Ta U MOLIHOCTb 3JIEKTPUUECKOT O
TOKa); MpPU ONHCAHUU NPABUJIBHO TPaKTOBaTb GU3UUYECKUUN
CMBICJI UCIIOJIb3YEeMbIX BEJIMYNH, 0003HAYEHUS U e IUHUIbI PU3U-
4YeCKHX BeJIMYWH, HaXOAUTb (POpMyJibl, CBA3bIBAIOIINE JAHHYIO
$U3UUYEeCKy0 BEeJUYHUHY C APYTUMHU BeJUYUHAMH, CTPOUTH rpadu-
KU U3YYEHHBIX 3aBUCUMOCTEN GU3NIECKUX BEJIMUHH;

—XapaKTepHU30BaTb CBOWCTBA TeJ, PU3UUYECKHE SIBJIEHUS U MPO-
LIeCChI, UCII0JIb3Yysl OCHOBHbIE MOJIOXKEHU S MOJIEKYJIIPHO-KUHETHU-
YeCKOU TeopHUU CTPOEHUS BelleCTBa, MPUHIUI CYNEePHO3ULIUU I10-
el (Ha Ka4eCTBEHHOM ypOBHE), 3aKOH COXpaHeHUs 3apsza, 3a-
koH OmMma pnd y4dacTka uLend, 3akoH /Jxoynas—JleHna, 3akoH
COXpaHeHUs 3HePruy; Npu 3TOM [laBaTh CJOBECHYI POpPMYyJIUPOB-
Ky 3aKOHAa U 3allMChIBaTh €ro MaTeMaTU4yecKoe BbIpaXKeHHE;

—O006BSACHATH PU3UUECKHE MPOLECCHI U CBOKCTBA TeJ, B TOM YHCJIEe
M B KOHTEKCTe CUTYyalUU NPaKTHUKO-OPUEHTHUPOBAHHOIO XapaKTe-
pa: BbIIBJISITh MPUYUHHO-CJIECTBEHHbIE CBSA3H, CTPOUTH 00'bsIC-
HeHUe U3 1—2 JIOTMYEeCKUX 1IaroB ¢ ONopou Ha 1—2 U3y4YeHHbIX
cBoMcTBa GU3UUECKUX ABJIEHUHN, PU3HUUECKHX 3aKOHOB UJIH 3aK0-
HOMEPHOCTEH;

—pelaThb pacyéTHble 3a4a4U B 2—3 AeHCTBUA, UCN0JIb3Ys 3aKOHBI
U popMyJibl, cBA3bIBalOIMe GU3UYECKHE BEJIMYUHbI: HA OCHOBE
aHaJIM3a YCJO0BUA 3a/ladyd 3aMUChIBaTh KPAaTKOE YCJIOBUE, BbISIB-
JIITh HeJJOCTATOK JIaHHBIX JJIsI pelleHus 3a/jla4y, BIOUPaTh 3aKO0-
HbI 1 GOPMYyJIbl, HEOGXOIUMbI€ 1JIsl €€ pelleHUs], IPOBOAUTD pac-
4E€Thl U CPABHUBATH NOJIyYeHHOe 3HaUYeHUue GU3UUeCKON BEeJTUYU-
HbI C U3BECTHBIMU JaHHbIMU;

—Ppacno3HaBaTb NPO6eMbl, KOTOPbI€ MO>KHO PEIIUTH IPU MOMOLIH
pu3nYecKuxX MeTOJ0B; UCIIOJIb3Ysl ONIMCAHHUE UCCAeJ0BaHUS, BbI-
JeJIITh IpoBepsieMoe NpeJNnoJIoXKeH e, OLleHUBAaTh MPaBUJbHOCTb
nops/iKa NpoBeeHUsA UCCIe0BaHu, eaTh BEIBObI;

—IpPOBOAUTH ONBIThI 10 HAGJIIOJeHHUI0 GU3UUECKUX SIBJEHUN WU
pu3nyeckux cBOUCTB TeJ (KanuJjisipHble siBJ€HUS, 3aBUCUMOCTb
JABJIEHUSI BO3/lyXa OT ero 06’béMa, TeMInepaTyphbl; CKOPOCTHU MPO-



1iecca oCTbIBaHUs/HarpeBaHUs MPU HU3JIyYeHUU OT LiBETa U3JY-
yaloleii/norJouampiieil I0BepxXHOCTH; CKOPOCTb HCIIApeHUs BO-
Abl OT TeMIlepaTypbl XUJKOCTH WU IJIOUAJU €€ MOBEPXHOCTH;
3JIeKTpHU3alUs TeJl U B3aUMOJelCTBHE 3JIeKTPUYeCKUX 3aps/0B;
B3aWMO/JleMICTBUE MOCTOAHHBIX MarHUTOB, BU3yaJM3alUs Mar-
HUTHBIX M0JIe NOCTOSIHHbIX MarHUTOB; JeNCTBUS MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJABHUTraTessl MOCTOSSHHOTO ToKa): $opMyJIHMpPOBaTh
npoBepsieMble NPeJNOJ0KeHHUs, COOUPaTh YCTAHOBKY U3 NIpejJio-
>KEHHOro 060py/J0BaHHsl; ONMKCHIBAThb X0/, ONbITa U $opMyaUpo-
BaTb BbIBOJbI;

—BBINOJIHATb NpsIMble U3MepeHHUs TeMIepaTypbl, OTHOCUTEJNbHOMN
BJIQ)KHOCTH BO3/yXa, CHUJIbl TOKa, HANPsSI>)KEHUsI C UCI0JIb30BaHU-
€M aHaJIOTOBBIX NPUOGOPOB M AATYUKOB PHU3NYECKHUX BeJHUYHUH;
CpaBHUBATh pe3yJbTaThl U3MEPEHUH ¢ Y4ETOM 3aZlaHHOH abco-
JIIOTHOM NOTPELIHOCTY;

—MpPOBOJAUTHL UCCJIEJOBAaHHE 3aBUCHUMOCTH OJHOW (U3MUeCcKOU Be-
JIMYUHBI OT JAPYyroil ¢ UCHO/Jb30BaHHMEM MNpPSMbIX M3MepeHUH (3a-
BUCHMOCTb CONPOTUBJIEHUSI MPOBOJHUKA OT €ro JJMHBI, IJIOAAU
NONlepeyHOro ceyeHUs] U yJieJIbHOTO CONPOTHUBJEHHS BellecTBa
NpPOBOJHUKA; CUJIBl TOKA, UAYILEro yepes NPOBOAHUK, OT Hanps-
’)KeHHUs1 Ha NPOBOJHHKe; HCCIeJl0OBaHHe NOC/Ie0BaTeJbHOr0 U Ma-
paJ/lyieIbHOTO COeJUHEHUH NPOBOJHUKOB): NJIAaHUPOBATb UCCIEM0-
BaHMe, cOOUpaTb YCTAHOBKY M BBINOJHATb U3MepeHUs], caelys
NpeAJOXKeHHOMY IlJIaHy, QUKCUPOBATh pe3yJbTaTbl MOJy4eHHOH
3aBUCHMOCTH B BUJle Tab/ul, U rpadUKOB, JeaThb BbIBOABI IO pe-
3yJIbTaTaM UCCJAeL0BaHUSs;

—IpPOBOAUTH KOCBEHHble U3MepeHUsd QU3NUYECKUX BeJHUYUH (yAesb-
Hasl TeNJIOEMKOCTb BellleCcTBa, CONPOTHBJIEHUe MPOBOJHUKA, pa-
60Ta U MOLHOCTb 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HH, COGUPATh IKCIIepUMEHTAJIbHYIO YCTAHOBKY, CJ1elys Ipe/Jio-
>KEHHOU MHCTPYKIIUH, U BIYUCJIATh 3Ha4YeHHe BeJIMYUHBI;

—Co06J/II0aTh NpaBuJa TEXHUKU 0e30MacHOCTH Nnpu paboTe ¢ jabo-
paToOpHBIM 060pyA0BaHUEM;

—XapaKTepu30BaTb NPUHLMIIBI JeHCTBUS H3y4YeHHBbIX NPHOOPOB
1 TEXHUYECKHUX YCTPONCTB C ONNOPON Ha UX ONMCAaHUA (B TOM YHUC-
Jle: cucTeMa OTOIlJIEHUS JOMOB, TUTPOMeTp, napoBas TYpGUHA,
aMIepMeTp, BOJIbTMETD, CYETYNK 3JIEKTPUIECKON d9HEPTHUH, JIEK-
TPOOCBETHTE/IbHblE NIPUGOPHI, HarpeBaTeJbHble 3JIEKTPONPUOOPHI
(npuMepkbl), 3JEKTPUUECKHUE NTPEJOXPAHUTEU; JIEKTPOMATrHUT,
3J1eKTPOJBUraTe b NOCTOAHHOI'O TOKAa), UCIOJIb3ysl 3HAHUA O
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cBOHcTBax PpU3HYECKUX SIBJEHHH M Heob6xoJuMble pU3UYeCKHe
3aKOHOMEPHOCTHY;

—pacno3HaBaTb NPOCTble TeXHUYECKHEe YCTPOMCTBA M HM3MepUTeJb-
Hble NpU6OPHI 10 CXeMaM U CXeMaTU4YHbIM PUCYHKaM (PKHJKOCT-
HBIl TepMOMETp, TePMOC, ICUXPOMETpP, TUTPOMeTP, ABUraTesb
BHYTpPEHHEr0 CropaHusi, 3JIEKTPOCKOII, PeoCTaT); COCTaBJSThb CXe-
MBI 3JIEKTPUYECKUX LieNel C nocje/oBaTe/JbHbIM U NapaJijesb-
HbIM COeJIMHEHHEM 3JIeMeHTOB, pa3Jjinyasl yCJA0BHble 0603HaYeHUsA
3J1eMEeHTOB 3JIeKTPHUYECKHUX Liene;

—IPUBOJUTH NPUMePhl/HaXoJUTh MHOPMALUI0 O MpUMepax Mpak-
TUYECKOI0 HCI0JIb30BaHUA QU3NYECKUX 3HAHUH B NOBCeJHEBHOH
»KU3HU JJI o6GecredeHUs1 6e30MacHOCTH NPU obpalleHUH ¢ npubo-
paMU U TeXHUYECKMMU yCTPOMCTBAMH, COXpaHEHHUS 340pOBbs U
co6JIIOJIeHHsI HOPM 3KOJIOTHYECKOro IMOBeJleHHUS B OKpyXKarwlleil
cpefe;

—OCYyLIEeCTBAATh NOUCK MHbOpManuu GU3UYECKOro COJEpPKAaHUA B
ceTu WHTepHeT, Ha OCHOBe MMEKLIUXCH 3HAHUW U NYTEM CpaB-
HeHHs [JIONOJIHUTEJNbHbIX HCTOYHUKOB BbIAEJATb HWHGOpPMaLHUIO,
KOTOpasl sIBJIsIeTCS NMPOTUBOPEUYMBON HJIM MOeT ObIThb HEAOCTO-
BEpPHOU;

—MUCII0J1b30BaTh NIPH BBINOJHEHUH y4eOHBIX 3alaHUH Hay4yHO-II0-
NyJSAPHYIO JUTepaTypy GU3UUECKOro cofiepKaHus, ClIpaBOYHble
MaTepuasbl, pecypcbl ceTu WHTepHeT; BJafleTb NpPHEMaAMHU
KOHCIIEKTHUPOBaHUSA TeKCTa, Npeobpas3oBaHuss WHOpMaLMU U3
OJlHOM 3HAaKOBOM CUCTEMBI B [IPYTYIO;

—Co03/jaBaTh COOCTBEHHbIe MMCbMEHHbIE U KpaTKHe YCTHbIe cooblie-
HUs, 060061asi nHGOpMaLMI0 M3 HECKOJbKUX HCTOYHUKOB (PHU3U-
YeCcKOr'o coJiep»KaHMs, B TOM 4YuCJe NMy6JUYHO NpPeACTaBJATb pe-
3yJIbTaTbl MPOEKTHON MWJMU MCCJIe[0BaTeJbCKON /JlesTeJlbHOCTH;
IpA 3TOM IPaMOTHO HKCIOJIb30BaTh U3Y4YE€HHbIW NOHATUUHBIN all-
napat Kypca ¢(U3HKH, CONPOBOXAATh BBICTyIJIEeHHe Ipe3eHTa-
eH;

—IIpY BbINOJIHEHUH Y4eOHBIX IPOEKTOB U UcCCAeJ0OBaHUN dUusuye-
CKHUX IIPOLIeCCOB pacnpefesATb 06513aHHOCTH B IpyIllle B COOTBET-
CTBHUHU C NMOCTABJIEHHBIMH 33Ja4aMH, CJeJUThb 3a BBINOJHEHHUEM
IJIaHa AeWCTBUM U KOPPEKTUPOBATh €ro, aZleKBaTHO OL,eHHUBaTb
COGCTBEHHBIH BKJIAJ B [l€TeJbHOCTb IPYNNbl; BBICTPAaUBAaTh KOM-
MYHHUKaTHUBHOE B3aWMOJeNCTBHE, NPOABJIASA TOTOBHOCTBb paspe-
IaTh KOHQPJIUKTHI.



9 knacc

[IpesMeTHBIE pe3y/bTaThl Ha 6a30BOM ypOBHE JOJKHBI OTPaXKaTb
chOpPMUPOBAHHOCTD Y 00YUYaIOLIUXCH YMEHUH:

—MHCIOJIb30BaTh MOHATHUA: CUCTEMA OTCY€Ta, MaTepHuaibHas TOYKa,
TpaeKTOPHs, OTHOCUTEJBHOCTh MEXAaHUYECKOT0 JBWXXEeHHUs, Je-
dopmanusa (ynpyras, mjacTudeckasi), TpeHHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHHWe, HEBeCOMOCTb M Neperpys3Ku; LeHTp TshKe-
CcTU; abCOJIIOTHO TBEPAOE TEeJIO, LEHTP TSXKECTU TBEPJOro TeJa,
paBHOBecHe; MeXaHUYeCKUe KoJiebaHUs U BOJIHbI, 3BYK, UH)pa3-
BYK U YyJIbTPa3BYK; 3JIEKTPOMarHUTHBIE BOJIHBI, LIIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTb U 1a/IbHO30PKOCTbD, CIIEK-
TPbI UCIIYCKAHUS U NOTJIoleHUs; albda-, 6eTa- U raMMa-u3sJyde-
HYS$, U30TONBI, 1/lepHasi IHEPTreTUKa;

—passinyaThb fBJIeHUs (paBHOMepHOe U HepaBHOMEpHOe IpPSMOJIH-
HeWHOe JABUXXEeHHEe, PaBHOYCKOPEHHOe NMpPSIMOJIMHENHOE [BHUXe-
HUe, CBOOOJHOE NaJieHue TeJs, pABHOMEPHOe JABM)KEeHHE N0 OKPYX-
HOCTH, B3auMOJeHCcTBHe TeJl, peaKTUBHOe JIBUXKeHHe, KoJjeba-
TeJIbHOE JBH)KeHU e (3aTyXalollie U BhIHYK/leHHble KoJie6aHUs),
pe30HaHCc, BOJIHOBOE JIBUKeHH e, OTpakeHHe 3BYKa, MPSIMOJIMHeHN-
HOe paclpocTpaHeHHe, OTPpaKeHHe U NpeJjioMJeHHe CBeTa, NOoJI-
HOe BHYTpeHHee OTpakeHHe CBeTa, pasJjoXeHHe 6eJsioro cBeTa
B CIIEKTp U CJI0OKEeHHe CINeKTPaJIbHBIX [1BETOB, JUCIIepCUs CBETa,
ecTeCTBEHHasl pPaJlMOAaKTUBHOCTb, BO3HHKHOBEHHE JIMHeH4YaToro
CIIeKTpa M3JIydeHHUsI) M0 ONMHCAHHUIO UX XapaKTepHBIX CBOMCTB U
Ha OCHOBE OIBbITOB, JeMOHCTPUPYIOUIHUX JaHHOe $U3NYecKoe fAB-
JIeHUE;

—pacno3HaBaThb NpPOsABJeHUEe U3yYeHHbIX GU3HUUYECKUX SABJIEeHUH B
OKpy»KarlleM Mupe (B ToM uucie PU3nYecKUe ABJIEHHUS B MPU-
po/Jie: IpUJIUBEI Y OTJIUBBI, JBUKeHUe Ny1aHeT CoIHeYHOH cucTe-
MBI, peaKTHBHOe [BH)XE€HHe >XUBBbIX OPraHU3MOB, BOCIpUATHE
3BYKOB >KMBOTHBIMH, 3eMJIeTPsICEHHEe, CeiCMHUYeCKHe BOJIHBI, 1y-
HaMM, X0, IBeTa TeJl, OTUYeCKUe SABJIEHHUS B NpUpoJe, 6U0JI0-
ruyeckoe JieficTBue BHUJAUMOroO, yJAbTpadHUOIeTOBOrO U pPEHT-
FeHOBCKOT'0 U3JIy4eHHUH; eCTeCTBEHHbIH paJiIMOaKTHUBHBIH ¢OH,
KOCMUYECKHe JIy4H, paJHOaKTUBHOE U3JIlydeHHe NPUPOJHBIX MU-
HepaJioB; AelcTBUe paJjMOAKTHBHBIX U3Jy4YeHUN Ha OpraHu3M 4e-
JIOBEKA), MPU 3TOM IepeBOAUTH MPAKTHUYECKYIO 33/1a4y B y4eo-
HYI0, BBIJeJISATh CyllleCTBEHHble CBOWCTBa/IpHU3HAKU ¢HU3HUYe-
CKUX ABJIEHUH;

—OMNMChbIBaTh U3yYeHHbIe CBOMCTBA Tes1 U PU3NYecKHe SIBJIEHHUS, UC-
noJsb3ysa pusnyecKkue BeJIMYHUHBI (CpefHsss U MTHOBEHHasl CKO-
poOCTb TeJia IPU HEPAaBHOMEPHOM JIBH>XKEeHUH, YCKOpeHUe, llepeMe-
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LleHUue, NyTh, yIJ10Basi CKOPOCThb, CHUJIa TPEHUS, CUJIAa yIPYTOCTH,
CUJIa TSXKECTH, YyCKOpeHHe CBOOOJHOrO MaJeHUsl, BeC TeJia, UM-
MyJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYECKasl paboTa U MOLIHOCTD,
NoTeHLMa/IbHasA SHEPTrUs TeJa, NOAHSATOTr0 HaJ, NIOBEPXHOCTHIO
3eMJiY, NOTeHLMa/ibHasA dHeprus CKaTou NPY>KHWHbI, KUHeTU4e-
CKasl SHepTrusl, M0JIHAsA MeXaHU4YecKas 3Heprus, Iepruo/ 1 4yacToTa
KoJie6aHUMH, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BbICOTA TOHA, CKO-
POCThb CBeTa, MOKa3aTeJslb MPeJIOMJIEHUA Cpe/ibl); IPU ONMHMCAHUU
NpaBUJIbHO TPAKTOBATh PU3UUECKUN CMBICJ UCMNOJIb3yEMbIX BEJHU-
YUH, 0603HAYEeHUs U eJUHHUIbl GU3UUYECKUX BEJUYUH, HAXOAUTh
dopMysbl, cCBA3BIBAIONME JAaHHYI0 GU3UUECKYIO BEJIMUUHY C APY-
TMMH BeJINYUHAMH, CTPOUTH rpadUKH U3yYeHHbIX 3aBUCUMOCTEHN
pu3nYecKUX BeJINUUH;

—XapaKTepHU30BaTh CBOKCTBA TeJl, GU3UdecKHe SIBJIEHUS U IIPoLiec-
Cbl, MUCIIOJIb3y 3aKOH COXPaHEeHUs 3HepPruH, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLUII CYNEPIIO3UIUU CUJI, IPUHIUI OTHOCUTEb-
HocTH ['anuses, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUA MMIYJb-
Ca, 3aKOHBI OTPAXKEHHUS U NpeIOMJIEHUS CBeTa, 3aKOHBI COXpaHe-
HUs 3apsJ0BOr0 U MacCOBOTO 4YHCeJ NMPU SePHBIX peaKLusX;
IIPpU 3TOM J1aBaTh CJIOBECHYIO pOPMYJUPOBKY 3aKOHA U 3aMUCHI-
BaThb €ro MaTeMaTHu4ecKoe BbIpaXKeHUE;

—O006BSCHATH PU3UUECKHE MPOLECCHI U CBOKCTBA TeJI, B TOM YHCJIEe
M B KOHTEKCTe CUTyalUMi NPaKTHUKO-OPUEHTHPOBAHHOIO XapaKTe-
pa: BBIABJIATh NPUYHUHHO-CJI€/ICTBEHHbIE CBSA3U, CTPOUTh 00'bsIC-
HeHUe U3 2—3 JIOTUYECKUX 1IaroB € ONOPOU Ha 2—3 U3YUYEeHHbIX
CcBoMcTBa GU3NYECKUX ABJIEHUH, PU3NUECKHX 3aKOHOB UJIN 3aKO-
HOMEPHOCTEH;

—pewmaTh pacyéTHble 33Ja4u (onUpawIluecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIOJIb3Ysl 3aKOHbI U POpMyJibl, CBA3bIBAIOIIUE
du3uyecKkre BeJIMYUHBI: HA OCHOBE aHAJIU3a yCJOBUSA 3a/ja4yH 3a-
NUChIBATh KpPaTKOe YCJI0BHE, BBISABJATH HEeJOCTAIOLHE HUJIU U30bI-
TOUYHbIE JIaHHbIE, BEHIOUPATh 3aKOHBI U GOPMYJibl, HEOH6XOMMbIe
JJisl pellleHUs], MPOBOJUTh PacyéThl U OlleHUBATh PEaJMCTUYHOCTh
MOJIyYeHHOT 0 3HaYeHHUA U3UIECKON BEJIUUHUHBI;

—Ppacno3HaBaTb NPO6eMbl, KOTOPbI€ MO>KHO PEIIUTh IPU MOMOLIH
$dH3UYeCcKUX METOJ0B; UCIIOIb3ys ONMHCAHNE UCCIEN0BAaHNSA, BbI-
JeJIITh IpoBepsieMoe MPeJNOoJIOXKEHHE, OL[EHUBATh MPaBUJIbHOCTb
nopsifijKka NpoBeJeHUsI UCCIe[0BaHUd, JleJlaTb BbIBOJbI, HHTepIIpe-
TUPOBATb Pe3yJIbTAaThbl HAGII0EHUN U ONIBITOB;

—IPOBOJUTH ONBITHI 10 HAGJIOAEHHUI0 PU3NUECKUX SBJIEHUN WU
du3nyeckux cBOHUCTB TeJs (M3ydeHHe BTOpPOro 3akoHa HeioToHa,
3aKOHa COXpPaHEeHUs SIHEePruH; 3aBUCUMOCTh 1epro/ia KoaebaH Ui



NPYyKHUHHOTO MasiTHMKA OT MaccChl I'Py3a U KECTKOCTHU NPYKUHBI U
HEe3aBUCUMOCTh OT aMIUIUTYAbl MaJbIX KOJe6aHUN; MNPAMOJIU-
HellHOe pacHpoCcTpaHeHHWe CBeTa, pasJjioKeHue 6esioro cBeTa B
CHEKTp; HM3y4yeHHe CBOUMCTB H300paKeHUsI B IIJIOCKOM 3epKaJje M
CBOMCTB H300pakeHUsI mpeaMeTa B cobupawouied JWUH3e; Ha-
GJI0/IeHYEe CIJIOIIHBIX U JIMHEH4YaThIX CIEKTPOB U3JIyYeHUs ): ca-
MOCTOSITEJILHO COOUPATh YCTAaHOBKY W3 M36BITOYHOTO Habopa 060-
Py/ZlOBaHUs; OMUCBHIBATH XOJ ONbITA U €ro pe3yJbTaThbl, GOpMYyJIU-
pPOBaTh BHIBO/IbI;

—IMpPOBOAUTbL NPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEpPEHUH,
onpejesiss cpefHee 3HAYeHUe U3MepsieMol BesMYUHBI (PoKycHOe
paccTosiHHe coGupatolel JIMH3bI); 060CHOBBIBATh BbIGOP Criocoba
M3MepeHus /U3MepUTEeTbHOTr0 TPUH0Pa;

—IpPOBOAUTL HCCIAELOBAaHUE 3aBUCUMOCTEN U3WUYECKUX BEJIMYHH C
WCNOJIb30BAaHUEM MPSIMbIX H3MepPeHUH (3aBUCUMOCTb IYyTH OT
BpeMEeHHU NMpPU PaBHOYCKOPEHHOM /JIBMXKEHHU 6e3 HavaJbHOW CKO-
pocTy; nepuoja KojaebaHUW MaTEeMaTHYeCKOro MasiTHHUKA OT JAJIU-
Hbl HUTH; 3aBUCHMOCTH yIJla OTPaXKEHUs CBeTa OT yrJia NnaJieHus
Y yrJjia npejIOMJIEHUs OT yIJia NajJieHus): MJIaHUPOBATh HCCJE[O-
BaHUE, CaMOCTOSITEJbHO COOUpPATh yCTAaHOBKY, GUKCUPOBATH pe-
3yJIbTAThl MOJYYEeHHOU 3aBUCUMOCTH U3NYECKHUX BEJHWYUH B BU-
Je Tabuul ¥ rpaduKoB, AeJ1aTh BBIBO/IbI 10 pe3yJbTaTaM HCCIef0-
BaHUS;

—IpPOBOJIUTh KOCBEHHbIE U3MEPEHUS PUIHUUECKUX BEJUIUH (Cpel-
HSISI CKOPOCTb M YCKOpPEHHe TeJsla IPH PAaBHOYCKOPEHHOM JBH-
»)KEHUU, YCKOPEHHE CBOGOHOTO MaJieHUs, XKECTKOCTb MPY>KHUHbI,
K03bPUIIMEHT TPEHHUS CKOJIbXXEeHHUS, MexXaHudeckass pabora u
MOUIHOCTb, YaCTOTa U MepHoJ; KoiebaHUH MaTeMaTU4eCKOrou
MPY’>KUHHOIO0 MasATHUKOB, ONTUYecKas CHJa COOUparoLled JIMH-
3bl, pa/IUOAKTUBHBIN POH): NJIAaHUPOBATh U3MEPEHUSs]; COOUPATh
3KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATH U3MeEpPEeHUs, CJie-
Aysl IpeJoXKeHHON HHCTPYKIUH; BBIYUC/ISATh 3HAYEeHU e BeJIMYH-
Hbl U aHAJM3UPOBATh I[OJIyYeHHble pe3yJbTaTbl C y4YETOM
3aJlaHHOU NOTPEelIHOCTH U3MEPEHUH;

—Cco6JII0aTh MpaBUJa TeXHUKU 6e30MacHOCTH MpHu paboTe c jsabo-
pPaTOpPHBIM 060pPYIOBaHUEM;

—Ppa3Jyin4aTh OCHOBHbIE NPU3HAKU U3yYEHHbIX GU3UYECKUX MOJIEe-
Jieli: MaTepHuasbHaAsA TOYKA, abCOJIIOTHO TBEPO€ TeJI0, TOUEeYHbIH
WCTOYHUK CBETAa, JIy4, TOHKAasA JIMH33a, IJlaHeTapHasA Mo/ieJib aTo-
Ma, HyKJIOHHAas MO/ieJib aTOMHOTO A/pa;

—XapaKTEepPHU30BaTh MPUHIUIIBI JeHCTBUSA U3YUEHHbIX MPUGOPOBU
TEXHUYECKHUX YCTPONCTB C ONNOPOU Ha UX ONHCAHUS (B TOM YHC-
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Jie: CIUAO0METD, JAaTYUKHU MO0JI0KEHHUS, PACCTOAHUA U YCKOPEHHs],
pakeTa, 3XO0JIOT, OYKH, Nepuckon, ¢oToanmnapar, ONTHYECKHEe
CBETOBO/Ibl, CIEKTPOCKOII, A03UMETp, KaMepa Buibcona), uc-
M0JIb3ys 3HAHUS O CBOHCTBax pHU3NYeCKUX sAIBJeHUH U Heo6X0 -
Mble pH3HYeCcKHe 3aKOHOMEPHOCTH;

—MHCIOJIb30BaTh CXE€MbI U CXeMaTHU4YHble PUCYHKH U3yYE€HHBIX TeX-
HHUYEeCKUX YCTPOHUCTB, U3MEPUTEJIbHBIX IPUGOPOB U TEXHOJIOTH-
YeCKHUX IPOIecCOB MpHU pellleHHUH yiyeOHO-NpaKTUYeCKHUX 3aJaY;
ONTHYECKHEe CXeMbl JJI1 IOCTPOeHUsA U306paKeHU!W B IMJI0CKOM
3epKaJie U cobHpalolel JNH3E;

—IpHUBOJUTH NPUMePbI/HaX0JUTh HHPOPMALMIO O IpUMepax Npak-
THUYECKOIo HCI0JIb30BaHUA QU3NYECKUX 3HAHUH B MOBCeJHEBHOH
KU3HU IJis 0o6GecrieyeHUs1 6€30MaCHOCTU NIPU 06palieHuu ¢ npubo-
paMU U TeXHUYECKMMU yCTPOMCTBAMH, COXpAaHEHHUS 340POBbs U
co6JIIOJIeHUsI HOPM 3KOJIOTHYECKOrO MOBeJleHUS B OKpYyXKarwllel
cpene;

—OCYyLLEeCTBJIATb NMOUCK MHPopManuu GU3NYECKOro CofepKaHUs
B ceTu UHTepHET, caMoCTOATENbHO GOPMYIUPYS TOUCKOBBIH 3a-
NpoOC, HAaXOAUTb NYTH OlNpejesieHUss JOCTOBEPHOCTHU MOJIy4YeHHOMN
“H$OpMalMY Ha OCHOBE HMMEIOIIMXCS 3HAHUH U JONOJIHUTEJb-
HBIX UCTOYHHKOB;

—MUCI10J1b30BaTh NIPH BBINOJHEHUH y4eOHBIX 3alaHUH Hay4yHO-II0-
NyJSAPHYIO JUTepaTypy GU3UUEeCKOro cofiepKaHus, ClIpaBOYHble
MaTepuasbl, pecypcbl ceTu HWHTepHeT; BJafeTb NpHEMaMHU
KOHCIIEKTHUPOBAaHUA TeKCTa, Npeobpas3oBaHuss WHOpMaLMU U3
OZlHOM 3HAaKOBOM CUCTEMBI B [IPYTYIO;

—co3/laBaTb COOGCTBEHHble NMUCbMEHHble U YCTHble COOOIIeHUs Ha
OCHOBe MHOpMAIMMU M3 HECKOJbKHX HCTOYHUKOB (PHU3UYECKOTO
coJiep>kaHusl, NMyOJUYHO MPeJCTaBJATb pe3y/bTaTbl NPOEKTHOMN
WJIM HCCJIe[l0BaTeNbCKON [edATeJlbHOCTH; NPU 3TOM IPaMOTHO HC-
N0JIb30BaTh HW3y4YeHHBbIN NMOHATUHWHBIN ammapaT HM3y4aeMoro pas-
Jeja QU3MKH MU CONPOBOXKJATb BBICTYIJIEHHWe Ipe3eHTaluel c
y4€TOM 0COGeHHOCTelN ayJUTOPUH CBEPCTHHUKOB.
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TEMATUYECKOE NMJIAHUPOBAHWE

7 knacc (68 u)

TemaTu4ecKuit
6JI0K, TeEMa

OcHOBHOe cojep:KaHue

OCHOBHbIE BU/bI J€ATEJbHOCTH y4alUXCA
(Ha ypoBHe y4eGHBIX JeicTBUIiA)!

Paszaen 1. ®usuka u eé poJsib B NO3HAHUM OKpy:Kawuiero mupa (6 4)

duzuka —
HayKa o0 mpupoje
(24)

du3uka — HayKa o Npupo/e.
fIBnenus npuponpl. Pusuye-
CKUeE SIBJIEHHS: MeXaHHuYe-
CKHe, TENJIOBBbIE, 3JIeKTpHYe-
CKHe, MarHUTHBIE, CBETOBBIE,
3BYKOBBI€

BhIsiB/ieHHE pa3/IMuYUi MeXy PU3UIECKUMU U XUMHUYECKUMHU
npeBpameHuaMu (MC — xumus).

PacniosnaBaHue U Kaaccubukanms GU3UIECKUX sIBJIEHUN:
MeXaHHYeCKUX, TEMJIOBbIX, 3JIEKTPUUYECKUX, MAarHUTHBIX

U CBETOBBIX.

HaGutoaeHue v onucaHue GU3NIeCKUX siBJIeHU N

dusndeckne
BeJIMYUHBI (2 4)

dusnyeckre BeJIUIHUHBI.
H3mepeHne pusndeckux
Besin4uH. Pusuyeckue
npu6opel. [lorpemHoctb
usMepeHuil. MexxayHapoaHasi
cucTeMa eJJUHUI]

OnpefiesieHHe LieHbI AejleHUs LIKalbl U3MepUTeIbHOr0 Npubopa.
M3MepeHUe JTMHEWHBIX pPasMepoB TeJ U NMPOMEXYTKOB BpeMeHHU
C y4€TOM NOTpelIHOCTEeH.

H3MepeHHe 06bEMaA KUAKOCTH U TBEPAOro Tesa.

M3Mepenue TeMnepaTypbl IPU NOMOIY KU KOCTHOTO TEPMO-
MeTpa Y JaTYMKa TeMIepaTyphl.

BrinosiHeHHe TBOpYECKUX 3aJlaHUH MO MOMCKY COCO60B HM3Mepe-
HHUS HEKOTOPBIX PU3HUUECKUX XapaKTEePUCTHK, HAIpUMep
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, IPOBOJIOKA), yAa/Ié HHBIX

L [Ipu paspaboTke paboyeil mporpaMMbl B TeMaTHUYE€CKOM IIJIAHUPOBAHHUM JOJKHBI ObITh yYTEHbl BO3MOXXHOCTH HCIIOJIb-
30BaHUSA 3JEKTPOHHBIX (IIMPOBBIX) 06pPA30BATENbHbBIX PECYPCOB, SBJAALUXCA y4eOHO-MeTOAMYECKMMH MaTepHaJa-
MU (My/JbTUMEJUIHbIE IPOrpaMMbl, 3JIEKTPOHHbIE YYEOHUKU M 33JJaYHUKH, 3JIEKTPOHHble OUOJIUOTEKH, BUPTyaIbHbIE
J1abopaTOpHUH, UIrPOBbIE NMPOrpaMMbl, KOJJIEKLIUU LUPPOBBIX 00PA30BATEbHBIX PECYPCOB), PEATU3IYIOIUX AUAAKTH-
yeckue Bo3MoxxHOCTH MKT, cosep:kaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IATeJbCTBY 06 00pa3oBaHUHU.
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00'bEKTOB, 60JIBIINX PACCTOAHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHHU. OGCYKAeHHE NIpearaeMblX ClIoCO60B

EcTrecTBeHHO-
Hay4HbIA MeTOo[,
no3HaHus (2 4)

Kak ¢usuka u gpyrue
eCTeCTBeHHble HayKU U3y4a-
0T npupoay. EctecTBeH-
HO-HAy4YHbIH MeTO/] T03Ha-
HUS: HabJIIoJeHHUe, TOCTaHOB-
Ka Hay4YHOT'0 BONIIPOCa,
BbIJBHX>KEHHE TUIIOTES,
3KCIEepUMEHT IO MpOoBepKe
TUIIOTE3, 00'bICHEHHE HabJII0-
JaeMoro siBjeHud. OnvcaHue
pusnyeckux siBJ€HUH C MOMO-
LIbI0 MOJe/en

BrlgBMKEHN e TUIIOTE3, 00'bSCHAIOUUX IPOCTHIE SIBJIEHUS,
HanpuMmep:

— MOYEeMYy OCTaHABJIMBAETCS ABWXKYIEeCs M0 TOPU30HTATbHOU
MOBEPXHOCTH TeJIO;

— Io4YeMy B KapKyo MOT0/ly B CBETJION OJieK/ae MPOoXJIafHeH,
4yeM B TEMHOM.

[peasioxkeHUe CIOCOGOB MPOBEPKHU TUIOTES.

[IpoBeeHUE HCCAe0BaHUS 0 MPOBEpPKEe KAaKOW-JIMG0 THUIOTe-
3bl, HAPUMep: JaJbHOCTD MMOJIETA IIaPUKA, MYIIEHHOT0 TOPU-
30HTaJIbHO, TeM 60JIbIIIE, YeM 60JIbIIIe BbICOTA MyCKa.
[locTpoeHne mpocTedmnxX Mojened GUINYECKUX SBJIEHUH

(B BHZle pPUCYHKOB WJIM CX€M), HAalIpUMep NaJieHHue MpeMeTa;
MpsIMOJIMHEHHOE pacnpoCcTpaHeHUe CBeTa

Pasgen 2. [leppoHaya/ibHbIE CBeJeHUS O CTPOEHMH BemiecTBa (5 4)

CTpoeHue
BewecTna (1 4)

ATOMBI U MOJIEKYJIb], UX pa3-
Mephbl. OnbITHI, AOKa3bIBalO-
mue JUCKpeTHOoe CTpoeHHe
BelecTBa

Hab6sioeHre ¥ WHTepnpeTanusi ONbITOB, CBU/AETENbCTBYIOIIUX
00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BellleCTBa: OMNBITHI C pac-
TBOpPEHUEM Pa3JIMYHbIX BELECTB B BO/IE.

OneHKa pa3MepoB aTOMOB M MOJIEKYJI C UCIIOJIb30BaHUEM (OTO-
rpaduii, mosydeHHBIX HA aTOMHOM CHJIOBOM MHKpockone (ACM).
OmnpepesieHre pa3MepoOB MaJbIX TeJl

JABM>KeHHUe

M B3aHMMOJ€eil-
CTBHE YaCTHI]
BemiecTBa (2 4)

JlBU>KeHUe 4acTUI| BeleCTBa.
CBsI3b CKOPOCTH [IBHUKEHUsI
YacTHIL C TEMIIEPaTypPOM.
BpoyHOBCKOe JBUKEHHUE.
Auddy3us. BsaumogerictBue
YaCcTHUL BELeCTBa: MPUTSIKe-
HHEe U OTTaJIKUBaHUE

Ha6stoieHre U 06'bsiCHeHHE GPOYHOBCKOI'O ZIBHXKEHHUS U sIBJIe-
HUA 1uddy3un.

[IpoBeseHUE U 06bSICHEHHE OMBITOB 10 HAGJ/IIAEHUIO TEMJIOBOTO
pacupeHus ra3os.

[IpoBeeHHe U 0G'bSICHEHHE OIBITOB 110 OGHAPYKEHHIO CHJI
MOJIEKYJIIPHOTO IPUTSXKEHHUS U OTTAJIKUBaHUs
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IIpodosicerue maban.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

ArperaTtHbie
COCTOSIHUA
BellecTBa (2 4)

ArperaTHble COCTOSHUA
BellleCTBa: CTPOEHUE ra3os,
JKHUJKOCTEHN U TBEPABIX
(kpUCTa/INYECKUX) TEJL.
B3anMocBA3b Mex /1y CBOH-
CTBaMH BeleCTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHueM. Oco6eHHOCTH arperar-
HBIX COCTOSHHUI BOJBI

OmnucaHue (C UCHOb30BaHHWEM IPOCTHIX MOJeJell) OCHOBHBIX
pas/IMyuni B CTPOEHUH ra3oB, XXUAKOCTEH U TBEPABIX TeJl.
O6BbsICHEHHE MaJION CXKUMAEMOCTH XKUJKOCTEU U TBEPAIX TeJI,
6OJIbLION C2KMMAeMOCTH ra3oB.

06 bsICHEHHe COXpaHeHHUsI GOPMBbI TBEPABIX TeJ U TEKYUYeCTH
KHUIKOCTH.

IIpoBeZieHYE ONBITOB, JJOKA3bIBAIOIINX, YTO B TBEPA0M COCTOSI-
HUH BO/Ibl YaCTHUIbl HAXOAATCSA B CPeJHEM JaJiblie JPYT OT Apyra
(MJI0OTHOCTH MEHBIIIE), YEM B KUIKOM.

YcTaHOBIEHHE B3aUMOCBSI3U MeXAY 0COOEHHOCTSMHU arperar-
HBIX COCTOSIHMH BOJBI U CYLeCTBOBAHHEM BOJHBIX OPraHHU3MOB
(MC — 6uosorus, reorpadus)

Paszpaen 3. /IBUKeH

e U B3aumojeicraue Tes (21 4)

MexaHu4yeckKoe
ABmxeHue (3 4)

MexaHH4ecKoe JABUXXeHHe.
PaBHOMepHOe 1 HepaBHOMeD-
Hoe JiB>KeHHe. CKOpOCTb.
CpeiHASA CKOPOCTDb IPH He-
pPaBHOMEPHOM JABH>KEHUHU.
PacuéTt nytu u BpeMmeHu
JABIKEeHHUS

I/Icc.ne,qosaHHe pPaBHOMEPHOI'0O ABUXXEHUA U OollpesiesieHre ero
MNPU3HAKOB.

Ha6moae1—me HEpPaBHOMEPHOTO ABHUXXEHHA U OollpesieJIeHHue ero
OTJIMYUH OT PaBHOMEPHOI'0O ABUXKEHUA.

Pemenue 3aJla4 Ha olpejesieHHe NNyTHU, CKOPOCTHU U BpeMEeHU
paBHOMEPHOI'0 ABUXKEHUA.

AHanus Fpad)I/IKOB 3aBUCHUMOCTHU IIYTHU U CKOPOCTH OT BpEMEHU

HNHuepuus,
macca, IJjIoT-
HOCTb (4 4)

fBneHne nHepUUHU. 3aKOH
vuHepuuu. Bsaumopgeiicreue
TeJl KaK IPUYMHA U3MEHEeHUs
CKOPOCTH JIBUXKEHUS TeJl.

OGBsICHEHUE U IIPpOrHoO3vpoBaHHue SIBJIEHUH, 06y€f[0BJ'IeHHbIX
HHepHHeFI, HanmpuMep: 94TO NPOUCXOAUT IIPHU TOPMOXKEHHUHU HUJIU
pe3KoM MaHeBpe aBTOMO6I/IJ'Iﬂ, no4yeMy HEeBO3MOXXHO MIHOBEHHO
NpeKpaTUuTb ABHUXKEHHEe Ha BeJsioculieje Ui caMoKaTe U T. A.
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Macca kak Mepa HHEPTHOCTH
Tesa. [II0THOCTD BellecTBa.
CBsA3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B €[JUHUIIE
06'b€Ma BelllecTBa

[IpoBeJieHHe U aHAJN3 ONBITOB, AEMOHCTPUPYIOLIUX U3MEHEHHE
CKOPOCTH JIBUKEHUS TeJia B pe3yJbTaTe AeUCTBUS Ha HETO
JPYTHUX TeJL

PelieHue 3a/jay Ha oNpe/ieJIeHHEe MacChl TeJia, ero 06bémMa u
IJIOTHOCTH.

[IpoBeJieHUE U aHAJIN3 OIBITOB, IEMOHCTPUPYIOLUX 3aBUCH-
MOCTb U3MEHEHHUS] CKOPOCTHU TeJia OT ero Macchl pU B3auMo/iei-
CTBUH TeJl. U3MepeHHe Macchl Tesla pa3JIMYHbIMH CIIOCO6GAMMHU.
Onpe/iesieHre MJIOTHOCTHU TeJa B pe3yJibTaTe U3MEPEHHUS ero Mac-
Chl U 06bEMa

Cuia. Buabl cui
(14 4)

CuJia Kak XapaKTepHUCTHKaA
B3auMoeucTBus Tes. Cuaa
YIpyrocTH U 3aKoH ['yka.
H3MepeHHe CUJIBI C TOMOIIHIO
AUHaMoMeTpa. fIBieHNe
TATOTEHUS U CUJIA TSHKECTH.
CuJia TSDKECTH Ha JPYTUX
niaHeTax. Bec Tesa. HeBeco-
MocTb. C/I03KeHHe CHJI,
HanpaBJIEeHHbIX 110 OJHOU
npsimoil. PaBHoaelcTBytoas
cuJ. Cuna TpeHusd. TpeHue

CKOJIb>X€EHHUA U TPEHHE IIOKOA.

TpeHHe B IPUPOJE U TEXHUKE

H3y4yeHue B3aMMOJAENUCTBUS KaK MPUYUHBI U3MEHEHHUS] CKOPOCTH
TeJia UJIH ero Jedpopmaiuu.

OmnucaHue peasbHbIX CUTYAl[MH B3aUMOAEUCTBHUSA TeJl C HOMOIIbIO
MoJiesiel, B KOTOPBIX BBOAUTCS MMOHSAATHE U U300paKeHHe CHUJIbI.
W3y4eHue cuibl ynpyroctu. UcciegoBaHre 3aBUCHMOCTH CHJIBI
YIPYroCTU OT YAJUHEHHS] Pe3UHOBOIrO LIHYyPa UK NPY>KUHbI

(c nocTpoenueM rpaduka).

AHaJM3 NPaKTUYECKUX CUTYAlLUH, B KOTOPbIX MPOSIBJISAETCS
JefCTBHE CUJIBI yIIPYTOCTHU (YIPYTroCTh Msi4a, KPOCCOBOK, BETOK
JepeBa Hu Ap.).

AHanu3 cuTyanui, CBI3aHHBIX C IBJIEHUEM TATCOTEeHUS.
06bsicHeEHHEe OPOUTANBLHOTO ABUKEHUS MJIAHET C UCI0JIb30BaHU-
eM sIBJIEHUS TATOTeHUs U 3akoHa nHepuuu (MC — actpoHOMUS).
M3mepeHure Beca Tesa ¢ moMolnblo JuHaMmoMeTpa. O60cHOBaHUe
3TOro cnoco6a u3MepeHHus.

AHasv3 U MoJieITMpPOBaHMe IBJIeHUsSI HEBECOMOCTH.
JKCIlepyuMeHTaJIbHOE MOoJIyYeH e IPaBUJia CJI0XKEeHHU CUJI,
HalnpaBJIeHHBIX BAOJIb OAHOU npsiMoi. OnpesiesieHre BeJIMYUHBI
paBHOZENCTBYIOIEN CHUJL.

H3y4yeHHe CUJIBI TPEHUS CKOJILXKEHHUS U CUJIbI TPEHUS OKOS.
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IIpodosicerue maban.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

VccnenoBaHve 3aBUCHMOCTH CHJIbI TPEHUS OT Beca TeJia

Y CBOMCTB TPYILUXCsI TIOBEPXHOCTEH.

AHaJu3 NpaKTHYeCKUX CUTYyalul, B KOTOPBIX POSIBJSAETCS
JilefiCTBUE CHUJIbI TPEHHs], UCIIO/Ib3YIOTCS CIIOCO6BI €€ YMEeHbIle-
HUS UM YBeJW4YeHus (KaTaHHe Ha JIbDKax, KOHbKaX, TOpMOXKe-
HHe aBTOMOOGWJIs, UCII0JIb30BaHUeE NOAUIMITHUKOB, IIJIaBaHHUe
BOJHBIX >KUBOTHBIX U p.) (MC — 6uoJsorus).

Perrenue 3aja4 c ucnosb3oBaHrneM GoOpMyJ [JJisl pacuyéTa CHJIbI
TS2KECTH, CUJIbI YIIPYTOCTH, CUJIbI TPEHUs

Paspen 4. laB/ieHue TBEPABIX TeJl, )KMJKOCTeil U ra3oB (21 4)

JdaBsieHue. Ile-
pesayva gasJie-
HUA TBEPABIMU
TeJaMH, ’KHJKO-
CTSMH M ra3saMH
(34)

JaBnenue. Cioco6bl yMeHb-
LIeHUA U yBeJINYeHUd
JAaBJyieHUs. [laBjieHHe rasa.
3aBHCUMOCTD AaBJIeHUs rasa
OT 06'b€Ma U TeMIlepaTypBhl.
[lepepaya faBieHUs TBEPABI-
MU TeJlaMU, )KUJAKOCTSAMHU U
rasaMmu. 3akoH [lackans.
[THeBMaTUYeCKHe MallMHbI

AHau3 1 06'bsICHEHHE ONBITOB U IPAKTHYECKUX CUTYaLUH,

B KOTOPBIX MPOSIBJIAETCS CHUJIa JaBJIeHU .

0O60cHOBaHME CIOCOGOB YMEHbIUIEHUs U YBEJUYEHUs JaBJIeHHUS.
M3y4yeHHe 3aBUCUMOCTH IaBJIeHUs ra3a OT 06'bEMa U TEMIIEPATYPHI.
W3y4yeHne ocobeHHOCTEH mepenayu JaBJeHHUsI TBEPJABIMHU TeJlaMH,
KUAKOCTAMU U razaMu. O6G0CHOBaHME pe3yJIbTaTOB ONBITOB
0COGEHHOCTSMU CTPOEHUsI BELIECTBA B TBEPAOM, KUAKOM

U ra3006pa3HOM COCTOSTHUSX.

JKcnepuMeHTaJIbHOE JJ0Ka3aTeJbCTBO 3aKoHa [lackaJis.
PellleHue 3a/1a4 HA pacyéT AaBJIEHUsI TBEPJIOTO TeJia

JlaBjieHne
*kuakoctu (5 4)

3aBUCHUMOCTD JJaBJIeHUA
>KUJAKOCTH OT I'JIyOUHBI
norpy»xeHus. l'uapocra-
TUYeCKHUH MapagokKc.

[/ICCJ'Ie,CLOBaHPIe 3dBUCHUMOCTHU AaBJIEHUA XXUAKOCTH OT I"J'Iy6I/IHbI
NOrpy>eHud U NJIOTHOCTH >KUAKOCTH.

Ha6mo,qe1—me U 00'bsICHEHHE FTUAPOCTATUYE€CKOro napagokca
Ha OocHOBe 3aKoHa [lackaJsis.
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Coob6uiariyecs CoCcy/ibl.
C'uapaBandyeckre MexaHHU3Mbl

M3y4yeHHe COOBILAILUXCS COCYL0B.

Pemenue 3asa4 Ha pacyéT JaBjeHUs )KUAKOCTH.

OGbsicCHeHHe NPUHLHMINA JeHCTBHSA MAPABINYECKOTo Ipecca.
AHanu3 1 06'bsICHEHHE TPAKTUYECKUX CUTYalUH, JeMOHCTPUPY-
IOIIMX NPOSIBJIEHHE [JaBJIeHHsl ®UAKOCTH U 3aKoHa [lackasns,
HaIllpUMep MPOLIeCCOB B OPTaHU3Me NPH IJIy60KOBOAHOM HbIPS-
Huu (MC — Guosiorus)

AtmocdepHoe
JAaBJieHue (6 4)

ATMocdepa 3eMJIH U aTMOC-
depHoe naBsieHue. [IpuduHbI
Cyl1eCTBOBAHUS BO3AYLIHOMU
060J104KH 3eMJid. OnbIT
Toppuuensu. U3amepeHue
aTMochepHOro JaBJeHHUS.
3aBUCHMOCTb aTMOCHEPHOT O
JaBJIEHUs OT BBICOTHI

Haj, ypoBHeM Mops. [Ipubopsl
11 U3MepeHusi aTMochepHo-
ro JaBJieHUs

JKcnepruMeHTa/IbHOE 0GHApYKeHHe aTMOCHEPHOTO AaBJIEHHUS.
AHasu3 1 06'bsICHEHHE ONIBITOB M MPAKTHYECKUX CUTYal|UH,
CBSI3aHHBIX C IefCTBUEM aTMOCHEPHOTO JaBJIEHHUS.
06'bsiCHEHHE CYyII[eCTBOBaHUS aTMochepbl Ha 3eMJie U HEKOTO-
pbIX IJIaHEeTaX UJIK €€ OTCYTCTBHUSA Ha IPYTUX MJIaHeTax U JIyHe
(MC — reorpad¢us, acTpoHOMUS).

06'bsicCHEHHE U3MEHEHHS MJIOTHOCTH aTMOC(EpPHI C BBICOTOM

Y 3aBUCUMOCTH aTMOC(EPHOro AaBJeHHUsI OT BbICOTHI.
PelieHre 3a/a4 Ha pacyéT aTMOCHEpHOro JaBJIEHHS.
U3yyeHue ycTpolicTBa 6apoMeTpa-aHeponia

JleiicTBUe
JKUJKOCTH M rasa
Ha NOrpyKéHHoe
B HUX TeJ10 (7 4)

JlelicTBHE XXUAKOCTH U rasa
Ha NOTpyKEHHOE B HUX TeJIO.
BreiTankuBawuias (apxumeno-
Ba) cuJja. 3aKoH Apxumea.
[l1aBaHue Tes. Bo3gyxomnia-
BaHUe

JKcIepUMeHTaJIbHOe OOHApyKeHHe JeHWCTBUS KUJKOCTH U rasa
Ha NOTPY>KEHHOE B HUX TeJIO.

OmnpejiesieHUe BbITAJKUBAKOLEH CUIIBI, e CTBYIOIEH HA TEJIO,
MOTPY?KEHHOE B )KUJIKOCTb.

[IpoBeneHMe U 06CYKAEeHNE ONBITOB, JEMOHCTPUPYIOLIUX
3aBHCHUMOCTb BbITAJIKUBAIOIEH CUJIbI, AeHCTBYIONIeH Ha TeI0
B KHJIKOCTH, OT 06'b€Ma NOTPYKEHHOU B XKUJKOCTb YaCTHU TeJa
M OT MJIOTHOCTH >KUIKOCTH.

HccnemoBaHue 3aBUCHMOCTH Beca TeJia B BoJie OT 06béMa
MOTPYKEHHOH B )KUAKOCTb YaCTH TeJa.

PenreHue 3a/1a4 Ha NpuMeHeHHe 3aKOHa ApXuMe/ia ¥ YCI0BUSA
IJiaBaHUs TeJl.
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OkoHuaHue mab.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

KOHCprHpOBaHI/Ie apeoMeTpa HUJHU KOHCTPpYHpOBaHUE JIOAKHU
U ornpeaesieHue eé pr3OHO,C['béMHOCTI/I

Pazgen 5. Pa6oT

a Ml MOILHOCTb. JHeprus (12 4)

Pa6oTa u moui-
HOCTB (3 4)

MexaHu4ecKasi paboTa.
MouHOCTb

BKCHepl/IMeHTaJ'IbHoe onpejeJsieHue MeXaHU4YeCKOH pa60Tbl CHJIbI
TAXEeCTH IIPpU NNaJJeHHUH TeJla U CUJIbl TPEHUA NIPHU PaBHOMEPHOM
nepeMelnieHuuy TeJsia 1o FOpI/IBOHTaJIbHOﬁ MOBEPXHOCTH.

Pacuér MOILIHOCTH, paanBaeMoﬁ npu HO,I['béMe 1o JIeCTHH LI E.
Pemenue 3aa4 Ha pacqéT MeXaHHU4YeCKOH pa60Tbl U MOLIHOCTH

IIpocTelie
MexaHHU3MBbI (5 4)

IIpocTble MeXaHU3MBbI: pbIYar,
6JIOK, HAKJIOHHAA MJIOCKOCTb.
IIpaBU/I0 paBHOBECUSA
peryara. [IpumeHeHue
NpaBHJIa paBHOBeCHs pblvyara
K 6J10Ky. «30J10TO€ IPaBUJIO»
MmexaHUkH. KII1/l npocThix
MexaHU3MOB. [IpocTele
MeXaHHU3MBbI B ObITY U TEXHHU-
Ke. Pblyaru B TeJsie 4esioBeKa

OmnpenesieHre BBIMTPHINIA B CHUJIE TPOCTHIX MEXaHU3MOB Ha
npUMepe pbluara, NoJBUKHOT0 U HEMOABUXKHOTO 6JI0KOB,
HaKJIOHHOM MJIOCKOCTH.

HccieoBaHue yc/I0BUsI paBHOBECHS pblyara.

O6Hapy»KeHHe CBOHCTB MPOCTHIX MEXaHN3MOB B Pa3JIMUHbBIX
WHCTPYMEHTaX U MPUCIO0CO6IEHUAX, UCIIOIb3YEMbIX B OBITY

U TeXHHUKe, a TAK)Ke B )KUBbIX opranusmax (MC — 6uoJsiorus).
JKcnepuMeHTaJIbHOE J10Ka3aTeJbCTBO PaBEHCTBA paboT MpH
MPUMEeHEHHH MTPOCTHIX MEXaHU3MOB.

Onpepenenuve KII/l HakJIOHHOM NJIOCKOCTH.

PeuleHue 3a/ja4 Ha MpUMeHeHHe MPaBUJia paBHOBECUS pblyara u
Ha pacuéTt KI1/|

MexaHu4eckas
3Heprus (4 4)

KnHeTnyeckas ¥ NIOTeHIU-
anbHas 3”Heprus. [IpeBpare-
HHUE OJHOTO BUJIa MexXxaHuYe-

3KcnepnmeHTaan0e onpegesieHHe N3MEHEeHUA KUHETUYeCKOHN
u l'IOTeHI.lI/IaJ'IbHOf/i 3HEPIruuy TeJia 1Py ero CKaTbIBaHHUHU 1O
HaKJIOHHOM MJIOCKOCTH.
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CKOM 3HEpruu B Apyrou.
3aKOH COXpaHEeHHUsI U U3MEHe-
HUS DHEPIUHU B MeXaHHUKe

CDOpMyJ'IIdeBaHI/Ie Ha OCHOBe€ HUCC/IeOBAaHUA 3aKOHA COXpaHEHHA
MexXaHU4YeCKoH 3Hepruu.

O6Cy)K,£[eHI/Ie TpaHUL NIPUMEHHUMOCTH 3aKOHA COXpaHEHHUA
SHEepruu.

Pemenue 3aa4 C UCII0JIb3OBAaHHEM 3aKOHa COXpaHEeHHA 3Hep-
ruur

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 u)

TeMaTU4eCKHI
6JI0K, TEMBI

OcHOBHOe cojep:KaHUue

OCHOBHbIE BU/BI J€ATEJbHOCTH yYalMXCs
(Ha ypoBHe y4eOHBIX AelCTBUIl)

Paszaen 6. TensioBble ABeHNs (28 4)

CTpoeHue
M CBOMCTBa
BemecTBa (7 4)

OCHOBHBbIE ITOJIOXKEHU S
MOJIEKYJIIPHO-KHUHETHYeCKOH
TEOPHU CTPOEHHUs BelleCTBa.
Macca u pasMepbl aTOMOB

U MoJieKyJ1. ONBbITHI, OJA-
TBepXKJarliie OCHOBHbIE
MOJIOXKEH U MOJIEKYJISP-
HO-KUHETHUYECKOH TeOopHH.
Moaenu TBEPAOTO, JKUAKOTO
1 ra3006pa3HOro COCTOSIHUM
BellecTBa. Kpucranminyeckue
1 amopdHbIe TBEpAbIe Tesa.

Ha6uitofienre 1 MHTepHpeTalnus ONBbITOB, CBUAETE/bCTBYIOLINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BelllecTBa: ONbBITHI C pac-
TBOpPEHHUEM Pa3/JIMYHBIX BELIECTB B BOJIE.

PemeHure 3a7ja4 10 OLeHUBAaHUIO KOJIMYECTBA aTOMOB MJIU MoJle-
KyJI B eIUHHIle 06’ béMa BellecTBa.

AHanu3 TekcTa JpeBHUX aTOMUCTOB (Hampumep, pparMeHTa
nosmsbl JIykpenusa «O npupo/Je Belei») ¢ U3710XKeHHeM 060CHO-
BaHUHM aTOMHOU runoTressl (CMbICA0BOe yTeHUe). OLeHKa
y6eauTe/bHOCTH 3TUX 000CHOBaHUH.

O6bsicHeHHE GPOYHOBCKOTO JBMXKEHUS, siBJAeHUs1 Auddy3uun

Y pa3/JIMYM{ MeXy HUMH Ha OCHOBE I0JI0KeHHUH MOJIEKYIAP-
HO-KMHETHYECKOH TEOPUH CTPOEHMs BellecTBa.
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IIpodosicerue maban.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

O6bsACHEHHE CBOUCTB ra3os,
XKUJKOCTEN U TBEPABIX TeJl
Ha OCHOBE I10JIOKEeHU MU
MOJIEKYJIIPHO-KUHETHYeCKOU
Teopuu. CMauyuBaHHe U Ka-
MUJIsIpHbIE SIBJIEHUSI.
TemnJyioBoe pacuiMpeHue

U CKaTHe

O6'bsiCHEHHE OCHOBHBIX Pa3JIMYMU B CTPOEHUH r'a30B, )KUJKO-
cTell U TBEPJBIX TeJ C UCIOJb30BAaHUEM I0JIOXKEHUH MOJIEKYJISIP-
HO-KMHETHYECKOW TEOPUH CTPOEHHS BELEeCTBA.

[IpoBesieHMEe OMBITOB MO BhIpallMBaHUIO KPHUCTA/IJIOB IIOBApEH-
HOM COJIM WUJIM caxapa.

[IpoBeseHHEe U O6bSICHEHHE ONBITOB, EMOHCTPUPYIOIUX
KalWJJIsipHbIE sIBJIEHUS U IBJIEHHE CMAauUBaHUS.

O6bsiCHEHME POJIM KalUJLISIPHBIX ABJIEHUH JI/11 NOCTYTIJIeHUSA
BOJBI B opraHu3M pacteHud (MC — 6uosiorus).

Hab6sroneHue, npoBeieHHEe U 06'bsSICHEHHE ONBITOB 110 HABJII0-
JIEHUIO TEIVIOBOTO PAaCIIMPEHUS ra30B, XKUJKOCTEH U TBEPABIX
TeJl.

06 bsiCHeHHe COXpaHeHUsA 06'béMa TBEPABIX TeJl, TEKy4eCTH
»KMJIKOCTH (B TOM 4YMCJIe, pa3HHUIIBI B TEKY4YeCTH /1 Pa3HbIX
’KUJKOCTEN), JaBJIeHUs rasa.

[IpoBesieHNE ONBITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTDb JaBJe-
HMS BO3JlyXa OT ero 06'béMa M HarpeBaHUs UJIH OXJIaXKAeHUs,
M UX 00'bsICHEHHE Ha OCHOBE aTOMHO-MOJIEKY/IAPHOTO y4eHHs.
AHasM3 NpaKTUYECKUX CUTYaLUN, CBI3aHHBIX CO CBOWCTBAMHU
rasos, )KUJJKOCTEeH U TBEP/bIX TeJ

TenioBble
npoueccs (21 4)

Temnepartypa. CBA3b TeMIle-
paTyphl CO CKOPOCTBIO
TEINJIOBOTO JBUKEHU
4acTull.

BHyTpeHHSss1 9HeprHUs.
Crnioco6b1 U3MEHeHUs

OGocHOBaHMeE NPaBUJ U3MepeHUs] TeMIepaTyphl.

CpaBHeHMe pa3IMYHBIX CIOCOOOB M3MEpPEeHUs U IIKaJ TeMIie-
paTyphblL.

Ha6stoeHue 1 06'bsICHEHHE ONBITOB, IEMOHCTPHUPYIOIIHX
M3MeHeHHe BHyTpPeHHEeH 3HepTUH TeJa B pe3yJibTaTe Telonepe-
Ja4du ¥ paGoThl BHEIIHUX CUJL
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BHYTpeHHeH 3Hepruu:
TelnJjonepejaya U coBep-
neHue paboTel. Busbl
TenJoNepesayu: TEMJIONPOBO-
JAHOCTb, KOHBEKIUs, U3Jy4e-
HUE.

KosunyecTBO TenjaoThbl.
YaenbHas TeJIOEMKOCTb
BelecTBa. Termioo6MeH

U TelJIOBOe paBHOBeECHE.
YpaBHEHUE TEMJIOBOTO
6aJjiaHca.

[lnaByieHUe U OTBepJeBaHue
KpPUCTaJJIMYeCKHX BEIEeCTB.
YnenpHas TenJsoTa IJjiaBJie-
Husl. [lapoo6paszoBaHue

U KOHJAeHcauus. UcnapeHue.
KuneHue. Y gesibHasi TenjoTa
napoo6pa3oBaHHus. 3aBUCHU-
MOCTb TeMIlepaTypbl KUIIEHUS
oT aTMOoChEPHOTO0 JJaBJIEHHUS.
Byia>kHOCTB BO3AyXa.
JHeprud TOIJIMBA. Yie/lbHasA
TelJioTa CropaHusl.
[IpuHLUUIIBI paGOTHI TEMJIO-
BbIX ABurareseu. KI1/]
TEeIJIOBOrO ABUraTeJIsl.
TernioBble ABUTATENHN U 3alU-
Ta OKpY»Kalollel cpebl.
3aKOH coXpaHeHUs U mpe-
BpallleHUsl SHEPTUU B MeXxa-

HaGutoieHue U 06bsiCHEHHE ONBITOB, 06CYKAEHUE MPaKTHYe-
CKHUX CUTyalM{, Je MOHCTPUPYIOUUX Pa3JINYHbIE BU/bI TEIJIO-
nepe/iayu: TEMJIONPOBOAHOCTb, KOHBEKIIUIO, U3JIyYEeHHE.
HccnenoBaHue sIBJIeHUsI TelJI00OOMeHa MPU CMEeUIMBaHUU
XOJIOTHOM U ropsiuei BOJbl.

Hab6sroeHre ycTaHOBJIEHHS TEIJIOBOTO PABHOBECHUS MEXIY
ropsiyem U XoJI0JHOHU BOJOH.

OmnpepenieHue (M3MepeHHe) KOJIMYECTBA TEIJIOThI, OJYYEHHOT O
BOJIOM MpPH TeIIooGMeHe C HarpeThIM MeTa/lJINYeCKUM LIUJIUH-
IApOM.

OmnpenesieHue (M3MepeHHe) Y1eJTbHON TEIJIOEMKOCTH BellleCTBa.
PelieHuve 3ajja4, CBSI3aHHBIX C BbIYHCJIEHHEM KOJUYECTBA TEILIO-
ThI U TEIJIOEMKOCTH MPU TEMJI006MEHE.

AHanu3 cuTyanui NpakTHUYeCKOTO UCIO0JIb30BaHUS TEJIOBbIX
CBOYCTB BellleCTB M MaTepHaJIOB, HAIPUMeEpP B IleJisAX 3Heproche-
pe’keHUs: TEMJIOU30JsIUs], 9HeprocGeperarmniyie KpbIIHy,
TEepPMOAKKyMYJISATOPHI U T. J.

Hab6uiroieHue sIBJIEHUH HCIIapeHUsl U KOHJAeHCaluu.
HccnenoBaHue npoijecca McapeHUs pa3JIMYHbIX XKUIKOCTEeH.
O6bsiICHEHUE SAIBJIEHWH MCIIapeHUs U KOHJeHCallMd Ha OCHOBe
aTOMHO-MOJIEKYJISIPHOTO YYEeHHUSI.

HaGuaroneHue U 06bsiCHeHHeE NPoOIlecca KUMEHUs, B TOM 4HucCJie
3aBUCUMOCTH TEMIIEPATyPhbl KUMEHUS OT JAaBJIE€HUS.
OmnpepesieHue (MU3MepeHHe) OTHOCUTEJbHOU BJQXKHOCTH BO3/yXa.
Ha6sr01eHue npoliecca njaBJjieHUsl KPUCTaJIJIUYeCKOro Belle-
CTBa, HANIpUMep JibJa.

CpaBHeHHe NPOIEeCCOB MJIaBJIEHUS KPUCTANIINYECKUX TeJT

U pa3MsryeHusi NpU HarpeBaHUU aMOPPHBIX TeJl.
Omnpenenenue (MU3MepeHUe) YAeIbHON TEIJIOThHI MJIaBJIEHUS Jb/Ja.
O6bsiCHEHUE SIBJIEHUH IJIaBJIeHUsI U KPUCTALJIM3alUd Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYEeHHS.
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IIpodosicerue maban.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

HHU4Y€eCKHX U TelJIOBBIX
nponeccax

Pelllenue 3a/1a4, CBSI3aHHBIX C BEHIYMCJIEHUEM KOJIMYECTBA TEIJIO-
Thl B IIpoLieccax Tenjonepeady Npu MaaBJeHUU U KPUCTAIH-
3al UM, UCTApEeHHUH U KOHIeHCaLl U Y.

AHanu3 cuTyauui NpakKTU4YeCcKOoro NpMMeHeHUs SIBJIeHU
[JIaBJIEHUS U KPUCTAJJIU3aL Y, HAallpUMeD, NOJIy4eHUE CBEPX-
4YUCTBIX MaTepPHaJIOB, CoJIeBasi rpeska u ap.

AHanu3 paboThl U 00'bICHEHHE NPUHIHUIIA IEUCTBUS TEIJIOBOr0O
OBUTaTEJIS.

BbluuciieHUe KOJIMYEeCTBA TEIJIOThI, BbIAEJSIONEerocs nNpu cro-
paHuH pa3JIMYHbIX BUAO0B TonauBa, U KII/| aBurarens.
O6cyx/eHue 3KOJIO0THUUECKUX OCeACTBUM UCIOIb30BaHUS
JABUraTesiell BHYTPEHHEro CropaHus, TEMJIOBbIX U THJpPO3JIeK-
TpoctaHuuil (MC — akoJiorus, XuMus)

Paspaen 7. dneKTpuyecKkue U MarHUTHbIEe sABJIeHUA (37 4)

JeKTpUuYecKue
3apsajbl. 3apa-
JKeHHBIEe TeJia

M UX B3aUMO/Jei-
cTtBHe (7 4)

dJieKTpu3anus Tes. JlBa poaa
3JIeKTPHUYECKUX 3apAa/0B.
B3auMopeiicTBue 3apsiKeH-
HbIX TeJl. 3aKoH KyJsioHa.
JJIEKTpUYECKOE MOJIE.
[TpyuHLMI cynepno3unuu
3JIeKTPHUYECKUX NOoJIeH.
HocuTesu asieKTpUYECKUX
3apsloB. JJIeMeHTapHbIN
3JIeKTpHUYeCKUH 3apAag.

HaGuro/ieHe ¥ IpoBe/leHHE ONBbITOB 10 3JIEKTPHU3AIUHU TeJl
MPH COMPUKOCHOBEHUH U NUHAYKLHEH.

Ha6utogeHue n 06bsiICHEHHE B3aUMOAEUCTBHUS OJJHOUMEHHO

Y pa3HOUMEHHO 3aps?)KEHHbBIX TeJl.

O6bsicCHEHHE TIPUHIIMIIA JeUCTBUS 3JIEKTPOCKOIIA.
O6bsiCHEHUE SIBJIEHUN 3JIEeKTPU3aLMU IPH CONMPUKOCHOBEHUH
TeJl U UHAYKLHEN C UCI0JIb30BaAHMEM 3HAHUU 0 HOCUTEJSIX
3JIEKTPUYECKHUX 3aPs/I0B B BELECTBE.

PacnosHaBaHue U 0GbsICHEHHE SIBJIEHUH 3JIeKTPU3alUHU B T10-
BCeTHEBHOU >KHU3HHU.
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Ctpoenue atoma. [IpoBogHu-
KW U JU3JIeKTPUKH. 3aKOH
COXpaHeHUs 3J1eKTPHUUEeCKOro
3apsaja

Ha6mo,qe1—11/1e U 06'bsICHEHHE OIIbITOB, UWJIJIOCTPUPYIOLINX 3aKOH
COXpaHEHHA 3JIEKTPUYIECKOIr o 3apdaaa.

Ha6mo,qe1—11/1e OIIBbITOB IO MO E/JIMPOBAHHUIO CUJIOBBIX JIMHUH
3JIEKTPUYECKOrOo I10JId.

[/ICCJ'Ie,CLOBaHPIe L[eﬁCTBPIH 3JIEKTPHUYECKOr'O IoJIA Ha NMPOBOAHUKHU
U JUIJIEKTPUKHU

IlocTOAHHBINI
3JIeKTpUYeCKHH
TOK (20 4)

JJIeKTpUYeCKHUH TOK. YcJio-
BUA CyLeCTBOBAHHUSA 3JIEKTPHU-
4ecKoro Toka. McTouynnkn
MOCTOSIHHOTO ToKa. JledcTBUA
3/1IeKTPUYECKOr'o TOKa
(Tens0BOE, XUMUYECKOE,
MarHuTHOeE). JIeKTPHUUECKUH
TOK B KHJKOCTSIX U rasax.
dnekTprudeckada Lenb. Cuia
TOKa. JJIeKTpU4ecKoe
HanpsixeHue. ConpoTHUBJIe-
HMUe NMPOBOJHUKA. YesbHOe
CONpPOTHUBJIEHUE BellleCTBa.
3akoH OMa AJ1g y4yacTKa
uenu. [locnrenoBaTenbHoe

U napaJijejlbHOe CoeilUHeHUe
MPOBO/JIHUKOB.

Pa6oTa 1 MOLIHOCTB 3J1€KTpPU-
4ecKoro Toka. 3akoH /[>xoy-
nga-JleHua. 3JIEKTPONPOBO/-
Ka ¥ NOTpe6GUTe N 31eKTPHU-
YeCKOU 3HEepPTrUHU B OBITY.
KopoTkoe 3amMmbIkaHue

Hab6sroieHre pa3IMyHbIX BUJ0B JIeHCTBUS 3JIEKTPUIECKOTO
TOKa U O6HaApy»KeHHe 3TUX BHUJIOB JeHCTBUS B IOBCELHEBHOMN
JKU3HHU.

C60opKa U HCNbITAaHHUE 3JEKTPUYECKON LieNH MOCTOSIHHOTO
TOKa.

M3mMepeHMe CHUJIBI TOKA aMIIEPMETPOM.

M3MepeHUe 371eKTPUIECKOT0 HANPsPKEHHUST BOJbTMETPOM.
IIpoBesieHYE U 06 bSICHEHHE OMBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTbD 3JIEKTPUYECKOTO COMMPOTUBJIEHUSI TPOBOJHUKA

OT €ro AJINHBI, IJIOIA/IU TOTIePEeYHOTO0 CeUYeHUsI U MaTepHaJia.
HccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, IPOTEKAIOIIEro yepes
pe3ucTop, OT CONPOTUBJIEHHUS PE3UCTOPA U HAIPSHKEHHUS

Ha pe3ucTope.

[IpoBepka npaBuJIa CJA0KeHHUS HANIPSIPKEHUH ITPH [TOCJIe[0Ba-
TeJIbHOM COe/JUHEHUU IBYX PE3UCTOPOB.

[IpoBepka mpaBuJia /Il CUJIBI TOKA MPU NMapalieJIJbHOM COeLU-
HEHUU Pe3UCTOPOB.

AHanu3 cuTyanyi nociaefoBaTeJbHOTO U NapaljieJIbHOTO
coeJMHEHHS NPOBOJAHUKOB B JJOMAIIHUX 3JIEKTPUYECKUX

CeTSX.

PelieHue 3a/a4 ¢ UCMoJb30BaHUeM 3akoHa OMa u popmy
pacudéTa 3JIeKTPUYeCKOTro COMPOTUBJIEHUS P MOC/Ie0BaTe b-
HOM U MapaJijieJJbHOM COeJJUHEHUH MTPOBOIHUKOB.
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OkoHuaHue mab.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

OnpejesieHre paboOThI 3/1€EKTPUYECKOTO TOKA, MPOTEKAILIEro
yepes pe3nucTop.

OnpefiesieHre MOLIHOCTH 3JIeKTPUYECKOT0 TOKa, BblJess1eMOoH
Ha pe3HCTope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Yepes JIaMIO4YKy

OT HaNps»KeHUs Ha HeH.

Onpepenenue KII/| HarpeBaTend.

HccnenoBaHue npeo6pa3oBaHUsA 3HEPrUU NpU NoAbEMe rpysa
3JleKTpoJBUTraTeseM.

O6'bsiCHEHHe YCTPOMCTBA U NMPUHIHUINA AeHCTBUA AOMAIIHUX
3JIeKTpOHarpeBaTe/JbHbIX TPUOOPOB.

06 bsiCHEHHe NPUYUH KOPOTKOrO 3aMblKaHUSA U NMpPHUHIUNA
JAeHCcTBUSA MJIaBKUX IpeJloXpaHUTeeH.

Pemenue 3aza4 c ucnosb3oBanveM 3akoHa Jxoyna—Jlenna.
HaG/roeHre BOBHMKHOBEHU A 3JIEKTPHUYECKOTO TOKA B KU/~
KOCTH

MarHuTHbIe
sABJIeHus (6 4)

[TocTostHHBIE MArHUTHI.
BsauMogencTBUe MMOCTOSH-
HBIX MarHuTOB. MarHuTHOE
noJie. MarHuTHOe 1noJie 3eMJn
M ero 3Ha4YeHUe AJIsl )KU3HU
Ha 3emuJie. OnbIT IpcTena.
MarHuTHOe 1noJie a3JieKTpruye-
cKoro Toka. [[puMeHeHUe
3JIeKTPOMAarHUTOB B TEXHUKE.

UccnepoBaHme MarHMUTHOTO B3aWMOJ€MCTBUSA MOCTOSHHBIX
MarHuTOB.

M3y4yeHre MarHUTHOTIO M0JISl TOCTOSAHHBIX MAarHUTOB IPU UX
00'beJMHEHUY U pa3/ieIeHHH.

[IpoBesieHHE ONBITOB IO BU3yaJU3aLUH 110JIS1 TOCTOSIHHBIX
MarHHuTOB.

W3y4yeHue sABJIeHUA HAMAarHU4MBaHUs BellleCcTBa.
HccnenoBaHve JeHCTBUSA 3JIEKTPUYECKOIO TOKA Ha MarHUTHYIO
CTDEJIKY.
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,Z[eﬁCTBPIe MardMTHOI'O IOJid
Ha MPOBOAHHK C TOKOM.
3ﬂeKTp0ABI/lFaTeJ1b IIOCTOAH-
Horo Toka. cnosib30BaHuUe
BHEKTPOABHFaTeﬂeﬁ B Tex-
HHU4YEeCKHX YCTpOﬁCTBaX

W Ha TpaHCIIopTe

[IpoBesieHrE ONMBITOB, IEMOHCTPUPYIOLUX 3aBUCUMOCTb CHJIbI
B3aUMO/JeHCTBUS KaTYyLKHU C TOKOM U MarHuTa OT CHUJIbI U Ha-
MpaBJIeHUsI TOKA B KaTyIlIKe.

AHasiu3 cuTyalnui NpakKTU4eCKOT0 MPUMEHEHHUS 3JIeKTPOMarHu-
TOB (B GBITOBBIX TEXHUYECKHUX YCTPOHUCTBAX, MPOMBIIIJIEHHOCTH,
MeJUIIUHE).

H3y4yeHue [eHiCTBUSI MAarHUTHOTO MOJisT HA MPOBOAHUK C TOKOM.
H3yyeHue AelCTBUS 3JIEKTPOJBUrATEIA.

H3amepenue KII/l asiekTpogBUraTeibHON yCTaHOBKHU.
Pacrno3naBaHue W aHa/INU3 Pa3JIMYHBIX MPUMEHEHUH 3JIEKTPO-
ABUraTesield (TpaHCIOPT, 6BITOBBIE YCTPOUCTBA U JP.)

JJIeKTPOMArHuT-
Hasd MHAYKIUA
(44)

OnbiTel Papages. SIBieHue
3JIEKTPOMarHUTHON HHJYK-
uuu. [IpaBusio Jlenna.
dnektporeHepaTtop. Cnoco6bl
MoJIy4eHHUs 3JIeKTpUiecKoi
SHepruu. JJeKTPOCTAaHUU
Ha BO30GHOBJIAEMbIX UCTOY-
HUKax dHepruu

OnbIThI O HCC/IeJOBAHHUIO ABJIEHUA 3J'IeKTp0MaFHI/ITHOﬁ UHAYK-
OUuHu: uccijsieJjoBaHHue U3MEeHEeHU! 3HaUYeHHUs U HallpaBJIeHUA
HUHAYKIIMOHHOTI'O TOKa

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

TemaTu4ecKuit
06JI0K, TeEMa

OcHOBHOe cojep:KaHue

OCHOBHbI€E BU/Ibl J€ATEeJIbHOCTH y4aluXcs
(Ha ypoBHe y4eOHBIX AelCTBUIl)

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHU4YecKoe
ABWKEeHH e

M CIIOCOGHI €T0
onucaHuda (10 4)

MexaHUYeCKOe ABHKEHUE.
MaTepuasibHas TO4YKa.
Cucrema otcuyéTta. OTHOCHU-
TEeJIbHOCTh MEeXaHHU4eCKOTO
JOBUKEHMUS.

PaBHOMepHOe NpsiMOJIMHEN-
Hoe ABW>XeHUe. HepaBHOMep-
HOe NpsIMOJIMHENHOe JBUXKe-
Hue. CpeHASA U MTHOBEHHas
CKOPOCTb TeJia IPU HEPABHO-
MEPHOM JIBUXKEHHUU.
YckopeHnue. PaBHOyckopeH-
HOe MpsMOJIMHENHOe JBHXe-
Hue. CBO6OJHOE MajleHHe.
OnbiTel N'anunes.
PaBHOMepHOe ABUKeHHE

o OKpy»KHoCTHU. [lepuon

YU YyacToTa oGpalieHus.
JluHeliHasA U yraoBasi CKOpo-
ctu. lleHTpocTpeMuTe/IbHOE
yCKOpeHue

AHanus ¥ o6CyKAeHHEe PA3JIMYHbIX IPUMEPOB MEXaHUYECKOTO
JABHKEHHUS.

O6Ccy/ieHHe TpaHUL IPUMEHUMOCTH MOJIeJIM «MaTepHUalbHas
TOYKa».

OnrcaHue MeXaHUYeCKOro JBH)KEHUS Pas3IMYHBIMU CIOCOOGAMHU
(ypaBHeHUe, Tabuna, rpadukK).

AHa/M3 *XKM3HEHHBIX CUTYallUH, B KOTOPBIX IPOABJIAETCS
OTHOCUTEJIbHOCTb MEXaHUYECKOTO JIBUXKEHHSI.

Ha6utoieHre MexaHUYeCKOro JBH)KEHUSA Tesla OTHOCUTEJbHO
pPa3HBIX TeJ OTCYETA.

CpaBHeHMe NyTel U TPaeKTOPHUH ABHXKEHHSA OJHOIO U TOIO e
TeJla OTHOCHUTEJNBbHO Pa3HbIX TeJ OTCYETA.

Ananu3 Tekcra 'anniesa 06 OTHOCUTENBHOCTH JIBHXKEHUS;
BBITNIOJIHEHHE 33JJaHUH 110 TEKCTY (CMBICJIOBOE YTEHHeE).
OnpejiesieHre cCpefjHEN CKOPOCTH CKOJIbXKeHHsI OpycKa WM JBU-
»KeHHU s IIapHUKa 10 HAKJIOHHOM MJIOCKOCTH.

AHanus u 06CcyKAeHue CIoCO60B NMPUOIMKEHHOTO ONpeeeHUs]
MTHOBEHHOH CKOPOCTH.

OnpejiesieHHe CKOPOCTH PaBHOMEPHOTO ABIXKeHHUs (IlapukKa

B KUJKOCTH, MOJIeJIU 3JIEKTPHUYECKOT'0 aBTOMOOUJIA U T. I1.).
OnpejiesieHde MyTH, IPOHIEHHOIO 32 JAaHHBIN NPOMEXKYTOK
BpPEMEHH, U CKOPOCTH TeJla 110 rpad Ky 3aBUCUMOCTH Iy TH
pPaBHOMEPHOI'0 JBH)XEHUS OT BPEMEHHU.

06cyx/ieHre BO3MOXXHBIX NMPUHLHUIOB AeHCTBUA NPUOOPOB,
M3MepAPIHUX CKOPOCTh (CNHAOMETPOB).
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BbluKc/ieHHe NYyTH U CKOPOCTH NPH PaBHOYCKOPEHHOM HpPsSMO-
JIMHEMHOM /IBMKEHUH TeJia.

OnpejiesieHHe NMPOWAEHHOr0 IMYTH U YCKOPEHUSs JABHXKEHUs TeJsa
1o rpaduKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O MpPsIMO-
JINHEWHOTO ABMXKEeHUSA TeJla OT BpeMeHHU.

OnpejiesieHde yCKOPEHUs TeJsla IPH PaBHOYCKOPEHHOM JIBMIKe-
HHUH 110 HAKJIOHHOH NJIOCKOCTH.

W3MepeHHUe NeproJia U 4aCTOThI 06paLleHNs Tela 10 OKPYKHOCTH.
OnpejiesieHre CKOPOCTH PaBHOMEPHOI'O JBMXKEHHUA TeJla

110 OKPYXHOCTH.

PemeHue 3a/1a4 Ha onpe/iesieHHe KUHEMAaTHYeCKHUX XapaKTepH-
CTHUK MeXaHUY€eCKOTO JBHXKEHHS PA3JIMYHbIX BU/IOB.
PacrnosHaBaHUe U NIPUOJIMIKEHHOE ONMCAaHNUE PA3JUYHBIX BU/IOB
MeXaHUYeCKOro JBM>KEHHUA B IPUPO/Jie U TeEXHHUKe (Ha IpuMepax
CBOOOJHO NMaJJA0IUX TeJl, ABHXKEeHUS ) KUBOTHBIX, He6GeCHBIX
TeJI, TPAHCIOPTHBIX CPEACTB U Jp.)

B3aumoaelicTBue
TeJs (20 9)

[lepBhblit 3ak0H HhroTOHA.
BTopoii 3akoH HeroToOHa.
TpeTuit 3akoH HproToHa.
[IpyHLMI Cyneprno3uLiuu
CUJIL.

Cusa ynpyrocTty. 3aKoH
I'yka. Cusia TpeHus: cuia
TPeHHUS CKOJIbXeHHs, CHUJIa
TpeHUs MOKOs, Apyrue BUAbI
TpeHUs.

Cuja TSKeCTH Y 3aKOH
BCEMHUPHOTO TATOTEHHS.
YckopeHHe cBOGOJHOTO
najieHusd. [IBM>KeHHe IJIaHeT

Ha6sroieHue U 06CyK/leHUE OMbITOB C IBUXKEHUEM TeJia NPHU
YMEHBIIEHUH BJIUSHUS APYTUX TEJI, IPENSITCTBYIOIIUX JBUXKE-
HUIO.

Ananus tekcra l'asnies c onvucaHreM MbICEHHOTO 3KCIIepHU-
MeHTA, 000CHOBBIBAIOILET0 3aKOH UHEPIIMHU; BbINIOJIHEHHE
3aJlaHUM 11O TeKCTY (CMBbICIOBOE YTEHUE).

O6cyx/ieHHe BO3MOXXHOCTH BBINOJIHEHUS 3aKOHA MHEPIUHU

B pa3JIMYHBIX CHCTEMaX OTCYEéTa.

Ha6stoieHue 1 06Cy>KAeHYEe MEXaHUYECKHUX SIBJIEHUH, ITPO-
HUCXOJSIIUX B CUCTEMe OoTcuéTa «Tesierxkka» Ipu e€ paBHO-
MEepHOM M YyCKOPEHHOM JBM>KEHUH OTHOCHUTEJbHO KabuHeTa
dusuKu.

JlelicTBHS C BEKTOPAMH CHUJI: BbINIOJIHEHHE 33/JaHUH 110 C10Ke-
HHUIO U BBIYUTAHUIO BEKTOPOB.
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IIpodosicerue maban.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

Bokpyr CosiHua. [lepBas
KOCMHUYeCcKasi CKOPOCTh.

HeBecoMmocTb u neperpysku.

PaBHOBecue MaTepuasbHOMI
TO4YKHU. AGCOJIIOTHO TBEpJOe
TeJsio. PaBHOBecue TBEpAoOTO
TeJla C 3aKpeINJIEHHOHN OChIO
BpalleHus. MOMeHT CHJIBL.
LlenTp TSKECTH

Ha6stoenve u/uin nposefieHHe ONBITOB, JeMOHCTPUPYIOLINX
3aBHCHMOCTb yCKOPEeHHUs TeJsla OT IPUJIOKEHHOU K HeMY CHUJIBI

M Macchl TeJia.

Ananus 1 06'bsiCHEHMe SIBJIEHUH C HCII0JIb30BaHUEM BTOPOTO
3akoHa HproToHa.

Pemenue 3asa4 ¢ Mcnosb30BaHMeM BTOPOTo 3aKoHa HeproToHa

Y NTpaBHUJIA CJI0KEeHUS CHJL.

OnpejesieHHe >XECTKOCTHU NPY>KUHBL.

AHanus cuTyalnui, B KOTOpbIX Hab/0al0Tcs ynpyrue gedop-
MallMH{, ¥ UX 00'bSICHEHHE C UCIIOJIb30BaHHEM 3aKoHa ['yka.
Pemenwue 3az1a4 c ucrosib30BaHueM 3akoHa ['yka.
HccnenoBanne 3aBUCHMOCTH CUJIBI TPEHHUS CKOJIbXKEHHS

OT CHUJIBI HOPMAJIbHOTO AaByieHUs. O6cyx/jeHue pe3yJbTaTOB
HCCJIeJOBaHHUS.

OnpepeneHne Ko3pduLieHTa TPeHUS CKOJIbXEeHHsI.

H3MepeHUe CUJIBI TPEHUS TOKOS.

Pemenure 3aza4 ¢ Ucnosib3oBaHueM GOPMYJIbl AJI CUJIbl TPEHUSA
CKOJIbXKeHHS.

AHau3 ABUXKeHUS TeJl TOJIBKO Mo/ AeiCTBUEeM CUJIbI TSXKe-

CTH — CBOGOJHOIO NaJleHUs.

06 bsiICHEHVe He3aBUCMMOCTH yCKOPeHUsl CBOGOAHOrO0 NajeHus
OT MaccChl TeJia.

OneHKa BeJIMYMHBI CUJIbI TATOTEHHUS, AeHCTBYOIel MeXay
ABYyMsI TeslaMHu ([Jis1 pa3HbIX Macc).

Ananus ABWKeHUs HebeCHBIX TeJ NoJ AelCTBHeM CHJIbl TATOTe-
HUA (C UCIOIb30BaHMEM JONOJHUTENbHBIX UCTOYHHUKOB HHOOD-
Malluu).
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PemreHue 3aJja4y ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMUPHOIO TSATrOTe-
HUSA U GOPMYJIbI JIs1 pACUETa CUJIbI TXKECTH.

AHaJIN3 OPUTHHAJIBLHOIO TEKCTA, OMUCHIBAOLIETO MPOSIBIEHHUS
3aKOHa BCEMHUPHOIO TSATOTEHUST; BBIOJHEHHE 3alaHUH 110 TeK-
cTy (CMBICJIOBOE YTEHHE).

Ha6sroieHue U 06Cyx/ieHMe ONBITOB 10 U3MEHEHUIo Beca TeJsia
MPU YCKOPEHHOM JABHXKEHHH.

AHanu3 ycioBHil BOSHUKHOBEHHSI HEBECOMOCTH U Iepe-
IPY3KH.

PelreHue 3a1a4 Ha onpeJieJieHHe Beca TeJla B Pas3JIMYHbIX
YCJIOBHSIX.

AHasiu3s cuJ1, AeWCTBYIOIIUX Ha TeJIo, MOKOsIIeecs Ha OIope.
OmnpeJesieHHe LeHTPA TSKECTH PA3/JIUYHbIX TeJl

3akKkoHBbI coxpa-
HeHuA (10 4)

WUmnynbc Tena. UsMeHeHue
nuMnyabca. UMnyJsibc cuabl.
3aKOH COXpaHeHUA UMY Jb-
ca. PeakTuBHOe BH>XeHUe.
MexaHu4yeckasi paboTa u
MOLIHOCTb. Pa6oTa cus
TAXeCTH, YIIPYTOCTH, Tpe-
HUsA. CBA3b dHEPIUHU U pa-
GOTHI.

[loTeHMa/JIbHASA SHEPT U
TeJla, NOJHATOTO HaJ, IOBepX-
HOCTbI0 3eMJHU. [loTeHIMa/Ib-
Hasi SHeprus CKaTou npy-
JKUHBL.

Kunerunyeckas sHeprus.
TeopeMa 0 KHHETHYECKOH
SHEPruu.

Ha6sroieHue U 06CyK/leHUE OIbITOB, IEMOHCTPUPYIOLIUX
nepejavyy UMILy/IbCa IPU B3aUMO/IeICTBUHU TeJl, 3aKOH COXpaHe-
HMS UMITyJIbCa IPH a6COJIIOTHO YIIPYTrOM U HEYNIPYTrOM B3aUMO-
OEeNUCTBUH TeJlL

AHasnus cuTyalnui B OKpy»Karolied )KU3HHU C UCI0JIb30BaHUEM
3aKOHA COXpaHEHUS UMIyJbCa.

PacnosHaBaHMe SIBJIEHUS PeaKTHBHOIO JBMXKEHUS B NPUPOJe
u TexHuke (MC — 6uoJsiorus).

[IprMeHeHNe 3aKOHA COXPAaHEHHUS UMILYJIbCa AJIs1 pacyéTa
pe3yJ/IbTaTOB B3aUMOJENHCTBHUS Tesl (Ha NpuMepax HeyInpy-

roro B3aMMO/IeCTBUS, yIPYroro LeHTPaJbHOTO B3aUMO-
JeHCTBHUA IByX OJMHAKOBBIX TeJI, 0JJHO U3 KOTOPbIX HENO/-
BUXKHO).

PeleHue 3a/1a4 € HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS UM-
myJibca.

OnpejesnieHre paboThI CUJIbI YIPYTOCTH NIPU NOABEME rpy3a

C HCII0JIb30BAaHUEM HEIOABHXHOTO U MOJBHXHOTO GJIOKOB.
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IIpodosicerue maban.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

3aKOH COXpaHEeHHUs MeXaHHU-
4YeCKOU sHepruu

H3MepeHUE MOLHOCTH.

H3MepeHUe NMOTEHLHMABHOW 3HEPrUU ynpyro aepopMHpoBaH-
HOU NpYKUHBI.

M3MepeHre KUHETHYECKOM SHEPryUH TeJa MO AJIMHE TOPMO3HOTO
My TH.

JKCneprUMeHTa/IbHOE CPAaBHEHUE H3MEHEHUsS IOTEHIMaJbHOH
Y KMHETHUYEeCKOH 3HEprui Tesa Npu ABMXKEHUHU 110 HAKJIOHHOH
[IJIOCKOCTH.

JKclepyUMeHTa/JIbHas IPOBEPKA 3aKOHA COXPaHEeHUsI MexXxaHHYe-
CKOH 3HEepPTUH NPH CBOOOJHOM NMaJAeHHUH.

[IprMeHeHHe 3aKOHA COXPAaHEHUA MEXaHUYECKOW 3HEPTUU
JUIsl pacyéTa NoTeHLHaJbHON U KUHETUYECKOH 3HEPrui Tesa.
PemeHue 3a1a4 ¢ MCI0JIb30BAaHHEM 3aKOHA COXpAaHEHU MeXa-
HUYeCKOH S3HEepTUHU

Pa3aen 9. Mexanuu

ecKue Kosie6aHMs U BOJIHBI (15 4)

MexaHu4YecKue
KoJs1ie6anus (7 4)

KosiebaTenbHOe ABHXKEHHE.
OCHOBHbBIE XapaKTepPHUCTUKHU
KoJiIe6aHUH: TepuoJ, 4acToTa,
aMIIMTyAa. MaTeMaTH4ye-
CKHH U NPY>KUHHBIA MasiTHU-
ku. [IpeBpaleHre aHepruu
IIPY KOJIeGaTeIbHOM JIBHKe-
HHUU.

3aTyxarolue KoseGaHHUsl.
BbIHY>K/1eHHbIE KOJ1e6aHUs.
Pesonanc

Ha6uroenve Kose6aHui noj AeldCTBUEM CHJI TSKECTH U YIIpy-
FOCTHU U OGHapy»KeHHe M0 06HbIX KOJIe6aHUN B OKPY’KaloIleM
MHUpe.

AHasnns KoJsie6aHUH rpy3a HAa HUTH U Ha NIpy»kuHe. OnpejeseHue
YacTOThI KOJIEGAaHUH MaTeMaTUYECKOT0 U PYKUHHOT'0 MasiTHU-
KOB.

HaGurofeHue 1 06'bsICHEHHE SIBJIEHUSA Pe30HaHca.
HccnenoBaHre 3aBUCMMOCTH NepUOa KoJleGaHUH NO/ABELIEHHO-
ro K HUTH I'py3a OT JJIMHBI HUTH.

[IpoBepKa HE3aBUCHMOCTH NEpPUOZA KosebaHUH Ipysa, ojBe-
LIEHHOTO K JIEHTe, OT MacChl rpy3a.
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Hab6sroeHne U 06Cy»/jeHU e ONBITOB, IEMOHCTPUPYIOIIUX
3aBHUCHMOCTb IepHoJia KoJe6aHUH NMPYy>KUHHOI'0 MasiTHHUKA

OT MaccChl rpy3a U »KECTKOCTH NPY>KUHBI.

[IpuMeHeHHe MaTeMaTHYEeCKOTO U MPYKHHHOTO MassTHHUKOB

B KayecTBe MoJieJIel /15 ONMCAHUA KoJle6aHHH B OKpY KaolieM
MHpe.

PemeHue 3a7ja4, CBSI3aHHBIX C BBIYHMCJIEHHUEM UJIM OLLEHKOH
4yacToThl (mepuoja) KoaeGaHUMU

MexaHu4ecKHue
BOJIHBIL. 3BYK
(84)

CBo¥icTBa MeXaHHUYeCKHUX
BOJIH. /lsinHa BoJIHBI. Mexa-
HUYECKHEe BOJIHBI B TBEPJ0M
TeJie, ceiCMHUYeCKUEe BOJIHBL.
3Byk. [poMKOCTB 3ByKa

Y BbIcOTa TOHA. OTpakeHUue
3ByKa. UHOpa3Byk U yabTpa-
3BYK

O6GHapy>keHHe U aHAJIN3 BOJIHOBBIX SIBJIEHUH B OKpY>KaloleM
MHDe.

Ha6srozeHre pacnpocTpaHeHUsl MPOAOJIbHBIX U IOMEepeYHbIX
BOJIH (Ha MoJesin) ¥ O6HapyKeHHe aHAJOTHUYHbIX BUJOB BOJIH
B IpUpo/e (3BYK, BOJsIHbIE BOJIHBI).

BbI4ric/ieHVe JJIMHBI BOJHBI M CKOPOCTH PAcIpOCTPaHeHHUs
3BYKOBBIX BOJIH.

JKcleprMeHTalbHOE ONpejeseHHe IPAHHUL] YaCTOThI CJABIIIUMbBIX
3BYKOBBIX KOJIeGaHUH.

Ha6sroieHMe 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM
4YHUC/le C UCMOb30BaHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6/rozeHre 1 06bsICHEHHE SIBJIEHUST aKyCTHYECKOr0 pe3o-
HaHca.

AHayy3 OpUrHHAJIBHOTO TEKCTA, IOCBSAIIEHHOr 0 HCI0JIb30Ba-
HUIO 3ByKa (WJIH YJIbTPa3ByKa) B TEXHHKe (3X0JI0KALIHS,
yAbTPa3BYK B MeJHUIMHE U AP.); BbIIOJHEHHUE 3aZlaHUN 110 TeK-
cTy (CMBIC/IOBOE YTEHHE)

Pasgen 10. JJ1eKTpOMarHuTH

oe 1moJie U 3JIEKTPOMarHuTHbIe BOJIHBI (8 1)

J/IeKTPOMAarHuT-
Hoe 1oJie

aﬂeKTpOMaFHI/ITHOQ nmoJie.
aﬂeKTpOMaFHI/ITHbIe BOJIHBI.

HOCTpoeHPIe paCCY)K,C[eHPIﬁ, O6OCHOBbIBaIOLLH/IX B3aMMOCBA3b
3JIEKTPHUY€CKOI'O U MArHUTHOTO noJiem.




9¢

ewwedlodu senoged seHdawmd|]

IIpodosicerue maban.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

M 3JIEKTpOMar-
HUTHbIE BOJIHBI
(64)

CBoOHCTBa 3JIEKTPOMarHHUT-
HbIX BOJIH. [lIkasa 3j1eKTpo-
MarHUTHBIX BOJIH. Uctos1b30-
BaHHE 3JIEKTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3U.
JyiekTpoMarHUTHasi IpUpoaa
cBeTta. CKOpOCTh CBeTa.
BoJsiHOBBIE CBOMICTBA CBeTa

JKcrepuMeHTaJlbHOEe U3yUYeHUe CBOUCTB 3JIEKTPOMarHUT-
HBIX BOJIH (B TOM YHCJie C TOMOIbI0 MOGUIBHOTO TeJie-

dona).

AHanu3 peHTreHOBCKUX CHHMKOB 4YeJIOBEYeCKOro opra-
HH3Ma.

AHaJiu3 TeKCTOB, ONMMUCHIBAIOIINX MPOSIBJIEHUS 3JIEKTPOMarHUT-
HOT'0 U3JIy4YeHHUs B IPUPO/E: X KUBble OPTaHU3MbI, U3JIYUEHUS
HebeCHBIX TeJl (CMbICJIOBOE YTEHUE).

Pacro3naBaHue W aHA/INU3 Pa3JIMYHBIX MPUMEHEHUH 3JIEKTPO-
MarHUTHBIX BOJIH B TEXHUKE.

PeureHue 3aZja4 ¢ UCMOJIb30BaHUEM GOPMYJ AJIsI CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, JJIMHbI BOJTHBI U YaCTOTHI

cBeTa

Pasgen 11.

CBeToBbI€ siBJIeHUA (15 4)

3aKoHBI pacnpo-
CTpaHeHHUsl CBeTa
(64)

HctoyHuku cBeTa. JlyyeBasa
MogeJ b cBeTa. [IpsaMosnHen-
HOE pacnpocTpaHeHUe CBeTa.
3atMmeHus CosHua u JIyHbl.
OTpakeHue cBeTa. [ls1ockoe
3epKaJjio. 3aKOH OTpaXKeHUs
cBeTa.

[IpenomyieHue cBeTa.

3aKOH NpeJsIOMJIEHUS CBETA.
[los1HOe BHyTpeHHee oTpaxe-
HHe cBeTa. Mcnosib30BaHUe

Ha6usroseHne onbITOB, IEMOHCTPUPYIOIIMX IBJIEHUE IPSIMOJIH-
HEeHHOTO pacHpoCTpaHeHUs CBeTa (BO3HHKHOBEHHE TE€HH U I0JIY-
TEeHH ), U UX UHTepIpeTalus C UCMOJAb30BaHUEM MOHSATHUS
CBETOBOTO JIy4a.

06 BsICHEHHE U MOJIeJIMPOBaHHe COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

HccnemoBaHue 3aBUCUMOCTH yTIJjla OTPaXKe€HHUsI CBETOBOTO JIy4a
OT yrJia MaJieHus.

M3y4yeHue CBOMCTB N306pakeHHUs B IIJIOCKOM 3epKaJie.
Hab6sroeHre 1 06'bsiCHEHHE ONBITOB 110 NMOJIYYEHHUIO U306pake-
HUI B BOTHYTOM U BbINYKJIOM 3epKaJsiax. Ha6toeHue u 06bsic-
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BHYTPEHHEro OTpa)XeHHd
B OIITU4YE€CKHUX CBETOBOJAX

HEeHHe ONbITOB IO NPEJIOMJIEHHUIO CBE€Ta Ha r'paHUlle Pa3JINYHbIX
cpej, B TOM 4HUcCJie OIbITOB C IIOJIHBIM BHYTPEHHHUM OTpPaXXEeHHEM.
I/ICCJ'Ie/'_'[OBaHI/Ie 3aBHUCHUMOCTH yrIJia [IpeJIOMJIEHUA OT yrJa
nmageHusda CBE€TOBOIO Jiyda Ha rpaHUILle «KBO3AYyX—CTEKJIO».
PacnosHaBaHue SIBJeHUH OTpaXXeHHd U NpesioMJIeHUA CBeTa

B HOBCeﬂHeBHOﬁ KU3HU. AHAJIU3 U 06'bsICHEHHWE SIBJIEHUS
OIITUYECKOr'o MHUpaxa.

PeureHue 3aa4d C UCIIOJIb3OBAHHUEM 3aKOHOB OTpPaXE€HUA

U I[IpeJIOMJIEHHUA CBeTa

JIMH3BI U ONTH-
YyecKue Npu6opbl
(64)

JIuH3a, X0 Jiydyel B JIMH3e.
OnTuyeckasi CUCTeMa.
OnThyeckue  NPHUOOPHI:
doToannapaT, MUKpPOCKOII

U Teseckor. ['J1a3 Kak ontTuye-
ckasi cucrtema. binsopykocTth
U JaJIbHO30PKOCTh

[lonydyeHue M306parkeHUN C MOMOILBIO COGUpaLell U pacceu-
Balollle JIUH3.

Onpegenenre GpOKYyCHOro pacCTOSSHUA M ONTHYECKOH CHJIbI
cobuparoLei JIMH3bL.

AHanu3 ycTpoicTBa U NPUHLIMIIA e CTBUSI HEKOTOPBIX ONTHYE-
CKHUX MPpHUO0POB: poToannapara, MUKPOCKOINA, TeJIeCKomna

(MC — 6uoJsiorusi, acTpPOHOMHUS ).

AHanus siBJieHUH 6JTM30PYKOCTH U JaJIbHO30PKOCTH, IPUHLIMIIA
nerctBus o4koB (MC — Guosiorus)

Pa3ioxeHune
6eJIoro cBeTa
B cniekTp (3 4)

PasnoxxeHue 6esioro cBeta
B crieKTp. OnbiTel HhloTOHA.
CJio’KeHMe CeKTpaJsbHbIX
uBeToB. /lucnepcus cBeTa

Ha6sroieHue 10 pa3Jio’KeHUI0 6esIoro CBeTa B CHEKTP.
Hab6siroeHre ¥ 06'bICHEHHE ONBITOB 10 NOJYYEHHUIO 6EI0T0
CBeTa IPU CJI0KEHHHU CBeTa Pa3HbIX LIBETOB.

[IpoBesieHre U 0O'BSICHEHHE ONBITOB MO BOCIPUATHIO LiBETa
NpeJMeTOB NPU UX HAGJII0J€eHUH Yepe3 IBETOBble GUIbTPbI
(uBeTHbIE OUKH)

Paspaen 12. KBaHnToBble ABaeHusd (17 4)

HcnyckaHnue
Y MorJiouieHue

OneiTel Peszepdopsa u nnane-
TapHas MoJieJib aTOMa.

O6cyx/aeHMe Liesn onbITOB Pesepdopsa 1o uccie 0BaHUIO
aTOMOB, BBIIB)KEHHE TUIIOTE3 O BO3MOXXHBIX pe3yJibTaTax
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OkoHuaHue mab.

TemaTu4ecknii
0J10K, TeMa

OcHoOBHOe coJiepikaHue

OcHOBHBbIE BH/BI 1€IT€ILHOCTH yYALIIUXCHA
(Ha ypoBHe y4eOHBIX el cTBUiIl)

CBeTa aToMOM
(44)

Mopaesb aTtoMa bopa. Ucny-
CKaHMe U IOIJIoleHWe CBeTa
atoMmoM. KBaHThbI. JInuHeH4a-
Thle CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT NPEAI0IAaraeMoro CTpoeH!s1 aTOMOB,
dopMyMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
O6cyx/ieHre NPOTUBOPEYUH IJIaHEeTapHOW MoJesid aToMa

Y OCHOBaHMUH J1g runore3bl bopa o0 cTanoHapHBIX 0pOGUTAX
3JIEKTPOHOB.

Ha6uroieHye CIJIOLIHBIX U IMHEHYaThIX CIEKTPOB U3JIy4eHHUs
pa3/IM4YHbIX BelecTB. O0'bICHEHHE JINHEHYAThIX CIEKTPOB
HU3JIy4eHHUs

CTpoeHue
aTOMHOTrO fAApa
(64)

PaguoakTuBHOCTB. Asibda-,
6eTa- U raMMa-U3JIy4eHHU .
CTpoeHUe aTOMHOTO f/pa.
HyksionHas Mozenb aTOMHOTO
aapa. U3oTonbl. PagnoakTus-
Hble npeBpaleHus. [lepuop,
noJiypacrnazga.

JleicTBUSA paguOaKTUBHBIX
U3JIy4YeHUH Ha >KUBble
OpraHu3Mbl

O6cyx/ieHrue BO3MOXHBIX TMIIOTE3 O MOJEJISIX CTPOEHUS spa.
OnpejiesieHre cocTasa si/iep M0 3aZJaHHbIM MaCCOBBIM U 3apsiJi0-
BBIM YMCJIAM U 10 NIOJIOXKEHUIO B IePUOIUYECKOH cucTeMe
aneMeHTOB (MC — xumus).

AHaM3 U3MeHeHUs COCTaBa A/pa U ero MoJ0XKeHH!s

B NIePUOJMYECKON CHUCTeMe NPH A-paZMOaKTUBHOCTH

(MC — xumus).

HccnenoBaHve TPEKOB @-4aCTHIL, [10 TOTOBBIM poTorpadpusmM.
O6HapyXeHHe U U3MepeHHe paZHallMOHHOro GoHa C NOMOIIbI0
JlO3UMETPA, OLleHKAa ero MHTeHCHUBHOCTH.

AHanr3 6M0JIOrMYECKUX U3MEHEHUH, TPOUCKOSLIUX MO/
JeUCTBUEM PaJUOaKTUBHBIX U3aydyeHU (MC — Guosorus).
Hcrosp30BaHKe paIMOAKTHUBHBIX U3JIyYeHUH B MeJUIIMHE

(MC — 6uoJsiorus)

ApepHble
peakuuu (7 4)

AnepHble peakuu. 3aKOHbI
COXpaHeHHs 3aps/0BOro

Pewenue 3a4a4 C UCIIOJIb3OBAHHWEM 3aKOHOB COXpaHEHUA
MaCCOBbIX U 3apAJO0BbIX YHCeJI Ha onpeesieHHe pe3yJbTaTOB
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Y MaCCOBOTO YU CeJl. JHePrus
CBsI3U aTOMHBIX s7ep. CBA3b
Macchl U 3Hepruu. Peakuuu
CUHTe3a U JeJlIeHUs s/ep.
HUctoynuku aHepruu CosiHIa
U 3BE3/I.

fnepHas sHepreTuka

AJePHBIX PeaKLUH; aHaIu3 BO3MOXHOCTH WJIM HEBO3MOXXHOCTH
SAEepHOU peaKI1Hu.

OneHKa 3HEPTUU CBSI3U sZiep C UCHO0JIb30BaHUEM GOpPMYIIbI
JHHIITeHHa.

06cy>x/ieHHe NTepCIeKTUB UCI0JIb30BaHUsA YIIPABJISAEMOr0
TepMOSIEPHOT0 CUHTE3a.

O6cyxeHre IPEUMYLIECTB U 9KOJIOTUYECKUX TPOGJIEM,
CBSI3aHHBIX C A epHOM sHepreTukoi (MC — 3koJiorus)

IloBTOpPUTEIBHO-06061aI0IIUI MOAYJIb (9 1)

CucremaTusanus
U 06001eHne
peJMeTHOr 0
coJlep>KaHus

Y ONBITA fes-
TEJbHOCTH,
NpUOGPETEHHOTO
MIPU U3yYEeHUH
BCero Kypca
dusuku

0606111eHHE COlePXKAHUA
KaXJI0ro U3 OCHOBHBIX
pa3zaesioB Kypca GU3UKU:
MexaHHYeCKue, TeIJIOBhIE,
3JIEKTPOMarHUTHBIE, KBAHTO-
Bble ABJIEHUA.

Hay4HbIi MeTO/i TO3HAHUS U
ero peasimsanus B pusude-
CKHX MCCJIeJIOBaHUSX.

CBs13b QU3UKHU U COBPEMEH-
HbIX TEXHOJIOTUH B 06J1aCTH
nepejiayu HHpopmaluy,
3HepreTHUKe, TPAHCIIOPTE

BeinmosiHeHHe y4eOGHBIX 3aJlaHUH, TPeOYOLHX JeMOHCTpALUuU
KOMIIETEHTHOCTEH, XapaKTEepU3YIIIUX eCTeCTBEHHOHAYYHYIO
rpaMOTHOCTb:

6 NIpUMEeHEeHHs MOJYYeHHbIX 3HAaHUH [IJI1 HAQYYHOTO 00'bsICHEHUS
du3ndecKux sABJIEHUN B OKpYy»Kallled Mpupoje U MOoBCeHEB-
HOMU KM3HU, a TAKXKE BbISIBJIEHUsI PU3UYECKUX OCHOB psjia
COBpEMEHHBIX TEXHOJIOTUH;

6 MpUMeHeHHs] 0CBOEHHBIX 3KCIEePUMeHTaJbHbIX YMEHUN JJIs
Hccael0BaHUA PU3NYEeCKUX SIBJIEHUH, B TOM YHCJIE JJIS
MPOBEPKU FMIIOTE3 U BhISIBJIEHUs 3aKOHOMEPHOCTeH.

PellleHHe pacyéTHBIX 3a/]a4, B TOM YHCJIe pe/noJiarawiiux

HCNoJIb30BaHUEe QU3UYECKOU MOJIeIM U OCHOBAHHbBIX Ha COJiep-

>)KaHUU Pa3JIMYHbBIX pa3JesoB Kypca GU3HUKHU.

BrInmosiHeHMe U 3a1]UTa IPYNIIOBBIX MJIY UHAWBUAYAJIbHBIX

MPOEKTOB, CBSI3aHHBIX C COAePKaHUEM Kypca GU3UKHU




