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Hoacnumenwvnasn 3anucka

Pabowas mporpamma yuyebHoro mpenmera «®u3nka» paspaboTaHa B COOTBETCTBHHU C
tpeboBanusimMu @I'OC OO0, ¢ yueTom nmpUMepHOH OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBIOCHOBHOTO
obmero odpazoBanus (og06pena ®YMO, mporokoi ot 08.04. 2015 r. Ne 1/15(B penakuuu mpoToKoja
Ne 1/20 ot 04.02.2020), Ha ocHoBe aBTOpckoii mporpammel H.B. ®unonosuy, E.M. I'yrauk «Pabouas
nporpamma K suaIE Y MK A.B. Ileprpimkuna, E.M. I'yrauk ®@usuka 7-9 knacce», M.: Ipoda, 2017r.;
yuebHOoro turana MBOY «Cpennsisi oOmeoOpa3oBaTenbHas IIKONa» C.AWKHHO; TPUBEICHA B
COOTBETCTBHE B 4YacTHU COJEPKaHHS M TpPeOOBaHMH K pe3yiabTaTaM OCBOCHHS C TpeOOBaHHSIMHU
denepanbHOl 00pa30BaTENBHON MPOrPaMMOl OCHOBHOTO 00mmero oOpa3oBaHus (yTBEp>KIECHHOM
npuka3oM MunucrepcTBa mnpocsemienusi Poccuiickoit ®@epepannu ot 18.05.2023 r. Ne370 «O6
yTBepkAeHUH (peepaabHOi 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs»).

[IkonbHBIA Kypc (U3MKHM — cHCTEMOOOpa3yoomuil Uil €CTeCTBEHHO-HAyUHBIX IPEIMETOB,
MIOCKOJIbKY (pM3MYECKUE 3aKOHBI, JIEKAIIME B OCHOBE MHUPO3/aHHUs, SBISIOTCS OCHOBOM COAepkKaHUs
KypCOB XHMMHUH, Ouonioruu, reorpadpun u actpoHoMuu. ®usnka BOOpPYKaeT MIKOJIHHUKOB HAYyYHBIM
METOJIOM [TO3HAHUS, I03BOJISIIOIIMM 10J1y4aTh OOBEKTUBHbBIE 3HAHUS 00 OKPYXKAIOLIEM MUPE.

B 7 u 8 kmaccax mpouCXOAMT 3HAKOMCTBO C (PU3MUECKMMHM SIBICHHMSIMH, METOJOM HAYYHOI'O
NO3HaHUs, (OPMUPOBAHUE OCHOBHBIX (PU3MUECKUX IOHSITUM, NPUOOpPETEHHE YMEHUH H3MEpSATh
¢du3nueckrue BEIWYMHBI, TPOBOAUTH J1a0OPATOPHBIA IKCHEPUMEHT IO 3aJaHHON cxeme. B 9 kiacce
HAUMHAETCs M3y4YeHHE OCHOBHBIX (PM3MUECKUX 3aKOHOB, JaOOpaTOpHble PabOThl CTaHOBATCA Oosee
CJIO’KHBIMH, IIKOJIBHUKU Y4aTCsl IUIAHUPOBATh SKCIIEPUMEHT CaMOCTOSTENIBHO.

ey u3ydyeHus: GU3UKU B OCHOBHOM ILIKOJIE CIIEAYIOIINE:

— YCBOEHHE YYalllUMHUCS CMbICIIAa OCHOBHBIX ITOHATHM U 3aKOHOB (PM3KKH, B3aUMOCBSA3H MEXKIY HUMU;

— (GOopMHUpOBAaHHE CHUCTEMBl HAy4YHBIX 3HAHUU O MpHUPOAE, €€ (yHIAMEHTAIbHBIX 3aKOHax MJIs
MIOCTPOEHHUSI MTPEICTABICHUS O (PU3NUYECKOM KapTHHE MUDA;

— cucTeMaTH3anus 3HaHUM 0 MHOrooOpa3suu OOBEKTOB U SIBICHHUM MPHUPOJIbI, O 3aKOHOMEPHOCTSX
IPOIECCOB M O 3aKOHaX (M3MKU Ui OCO3HAHHUS BO3MOXKHOCTH Pa3yMHOI'O HCHOJIb30BAHUS
JOCTUKEHUM HayKH B lajbHEHIIeM pa3BUTHHU LIMBUIN3ALINN;

— (opmupoBaHue yOexI€HHOCTH B T03HABAEMOCTH OKPY’KAIOIIET0 MUPA U JOCTOBEPHOCTH Hay4YHBIX
METOJIOB €T0 U3yUYECHHUS;

— OpraHu3alys SKOJIOIMYECKOT0 MBIIUIEHHUS U LIEHHOCTHOI'O OTHOIIEHHUS K IIPUPO/IE;

— Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH yyaliuxcs, a Takke HHTepeca
K pacIIMpPEHUIO U YIIyOJeHUI0 (pU3NUEeCKUX 3HaHUI 1 BbIOOpa (GU3UKHU KakK MPO(UIBLHOT0 IpeaMeTa.

JlocTikeHue 1eneit obecreunBaeTcs peluieHneM CIeAyIOnX 3a1a4:

— 3HAaKOMCTBO YYAIllUXCSl C METOJOM HAy4YyHOTO MO3HAHMSA U METOJaMH MCCIIEeOBaHUS OOBEKTOB U
SIBJICHU IPUPOJBL;

— TpuoOpeTeHue yJaluMucs 3HAaHUH 0 MEXaHUYECKUX, TETJIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX
SIBJICHUSAX, (PU3NUECKUX BEIMUNHAX, XapaKTEPU3YIOIIHNX ITH SIBIICHUS;

— (¢opMHpOBaHUE y y4alllUXCs yMEHHH HaOIr0JaTh MPHUPOJHBIE SBICHHUS M BBINOJIHATH OIBITHI,
nabopaTopHble paboOThl U HKCIIEPUMEHTAIbHbBIE HCCIIEJOBAHUS C UCTIONIb30BAHUEM U3MEPUTEIBHBIX
puOOPOB, MHUPOKO MPUMEHSEMBIX B TPAKTUYECKON KU3HU;

— OBJIAJICHHE YYalUIUMHUCS TaKUMH OOIEHAyYHBIMU MOHITHSIMH, KaK MPUPOAHOE SBJICHUE,
SMIUPUYECKN YCTAHOBJIEHHBIH (akT, mpodiiema, TUIOTEe3a, TEOPETHUECKUH BBIBOJ, PE3Yy/bTaT
9KCIIEPUMEHTAILHON IIPOBEPKH;



— TOHUMAaHHE YYaIIUMUCS OTIIMYMM HayYHBIX JaHHBIX OT HEMPOBEPEHHON MH(OpMAINH, IICHHOCTH
HAayKd [UIS YAOBJETBOPEHHUS OBITOBBIX, IPOM3BOJACTBEHHBIX M  KYJIBTYPHBIX IOTpeOHOCTEH
YeJIoBeKa.

YueOubrii nmpeamer «@Du3nka» SBISETCS OJHUM M3 3BCHHEB B (DOPMUPOBAHHH €CTECTBEHHO-
HAYYHBIX 3HAHUN YYaIlUXCsl HApSIIy ¢ XUMUEH, Ouonorueid, reorpadueid. [IpuHImn nmoctpoeHus Kypea
- o0beIMHeHne n3y4aeMbIX ()aKTOB BOKPYT 00X (GU3UYECKUX UAEH. DTO MO3BOIMIO pacCMaTpUBaTh
OTJIe/IbHBIC SBJICHUS U 3aKOHBI KaK YaCTHBIE clyyau 0oJiee 00LIMX MOJI0KEHUI HAyKH, YTO CIOCOOCTBYET
MOHMMAaHHUIO MaTepHaa, pa3BUTHIO JIOTHYECKOTO MBIIUICHHUS, @ HE TPOCTOMY 3ayYMBAHHIO (haKTOB.

N3ydeHne cTpoeHMsl BELECTBA B 7 KJ1acce CO3/1aeT IPEACTaBICHUS O I03HaBAaEMOCTH SIBJIEHUH, UX
00yCJIOBJICHHOCTH, O BO3MOXKHOCTH HENPEPHIBHOTO YIIyOJIEHUS W TONOJIHEHUS 3HAHWM: MOJIeKyJa -
aTOM; CTpPOEHME aTroMa — D3JEKTpPOoH. Jlajgee 3TW 3HaHUSA HUCHOJB3YIOTCA IPU H3YYEHHHM MAacCChl,
IUIOTHOCTH, JIaBJICHUs Ta3a, 3akoHa [lackais, 00bsACHEHNH U3MEHEHUsI aTMOC(EPHOTO IaBIICHHUS.

B 8 knacce mpomoikaeTcss MCHOJIB30BaHUE 3HAHUW O MOJIEKyJaX MPU W3YYEHHUU TEIIOBBIX
aBieHnil. CBeeHUs MO 3JEKTPOHHOM TEOPUH BBOJSTCS B pasjeiie «DNeKTpuUecKue siBiieHus». Jlanee
M3Yy4aroTCs 3JEKTPOMArHUTHBIE U CBETOBBIE SIBJICHUS.

®uszurka 9 Knacca pacupsieT U CUCTEMATU3UPYET 3HAHUS MO (PU3HKE, MOTyYCHHbIE YYalllUMUCS B
7 u 8 Kjaccax, MogHMUMAs UX Ha YPOBEHb 3aKOHOB.

Yuebnbiii npeamer «®dusmka» CrmocoOCTBYeT (OPMHPOBAHUIO Y OOYYArOIIUXCS YMEHHU
0e30macHO  KCMOJB30BaTh  JlabopaTopHOEe OOOpYyIOBaHWE, TMPOBOIUTH  ECTECTBEHHO-HAY4YHBIE
UCCJIEIOBaHMSI U SKCIEPHUMEHTBI, aHAJIM3UPOBATh IOJIyYE€HHbIE PE3yJbTaThl, MPEACTABIATh U HAY4YHO
apryMeHTHUPOBATh M10JY4EHHbIE BBIBOBI.

Wzyuenne mnpenmera «®Dusuka» B dYactTd (GOPMUPOBAHHUS y OOYHYAIONIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX METOJNOB (HAOIIOJeHHE, H3MEpEeHUe, OIKCIEPUMEHT,
MOJIEIUPOBAHKE), OCBOCHUS MPAKTUUYECKOT0 MPUMEHEHHs HayYHBIX 3HAHUH (PU3UKHU B )KU3HU OCHOBAHO
Ha MEXIPEIMETHBIX CBA3AX ¢ mpenMeramu: «Matematukay, «MHpopmatukay, «Xumus», «buomaorusy,
«["eorpadusy, «Ikonorus», «OCHOBBI 0€30MACHOCTH KU3HEAEATEIBHOCTH.

[Ipu opranuzanuu mpouecca oOydyeHUs B paMKax JaHHOHM HporpaMMbl IpEAINoiaraeT
IPUMEHEHUEM CUCTEMHO-/IEATEIbHOCTHOTO MOAX0/a.

B npornecce nzydyenust yuedGHOro nmpeamMeTa HCIOJb3YIOTCS clieAyronue GopMbl TPOMEKYTOUHOTO
KOHTPOJIS: TECTOBBII KOHTPOJIb, KOHTPOJIbHBIE Pa0OThI, CAMOCTOSATENIbHBIE NI1a00PaTOPHbIE PAOOTHI.

VYcBoeHue yueOHOro marepuaia peaau3yercsi ¢ IMPUMEHEHHEM OCHOBHBIX TPYMI METO/0B
oOydeHHs W HMX COYETaHWs: METOJAaMM OpraHU3allud M OCYILIECTBICHUS Y4eOHO-IIO3HABATEIbHOMN
NeSITEJIbHOCTH: CJIOBECHBIX (paccka3, yueOHas Jjekuus, Oecefa), HArISIAHBIX (WILTIOCTPALIMOHHBIX U
JEMOHCTPALIMOHHBIX), MPAaKTUYECKUX,IPOOIEMHO-TIOUCKOBBIX O] PYKOBOJACTBOM IIpenojaBaTess U
CaMOCTOSITENIbHOM paboTOM ydamuxcs.

MecTto npeamera B y4eOHOM IIaHe

Pa6ouas mporpamma paccuutana Ha 238 yacoB. B 7-8 kiaccax 68 yacoB mo 2 yaca B HeJleINIO,
B 9 Kknacce -102 yaca o 3 yaca B HEZEIO.
Y4eOHO-MeTOINUECKOE 00ECIIEUEHHE:
1. A.B. Ilepsimkun «®usnka 7» - M.: JIpoda
2. A.B. Ilepoimkun «®usnka 8» - M.: JIpoda
3. A.B. Ilepoikun, E.M. I'ytHuk «@usuka 9» - M.: [Ipoda



Cooeprrcanue odyuenus

7 Knace

Pa3zoen 1. @u3uka u eé ponb 6 NOHAHUU OKPYHCAIOWLE20 MUPA

®du3uka — HayKa o npupoze. SBinenus npupoasl. PU3ndecKue sBICHNS: MEXaHUYECKHE, TEILIOBBIE,
AJIEKTPUYECKUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BennunHbl. M3mepenne pusndeckux pennynd. Gusznueckue npudbopsl. [lorpemHocts
u3MepeHuii. MexxayHapoaHas CUCTeEMa €IMHMUII.

Kak ¢usuka u gpyrue ecTecTBEeHHbIE HayKH HM3Yy4aroT mpupony. EcTecTBeHHOHaydHBbI MeTox
MO3HAHMs: HaOJIOJeHHe, MOCTAaHOBKA HAayYHOTO BOIPOCA, BBIIBM)KEHUE THIIOTE3, IKCIEPUMEHT IO
IPOBEPKE TUIIOTE3, 00bsICHEHHE HabIroaeMoro siBieHus. Onucanue GU3NIECKUX SIBICHUN C TOMOIIBIO
MOJEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeILUIOBBIC, dJICKTPUYECKIE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.
2. ®usnueckue npuOOPHI U MpoLEeaypa NPSAMBIX U3MEPEHUM aHATIOrOBBIM U LIU(PPOBBIM IPUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

OrnpeziesieHre EHbI ACICHUS Kbl K3MEPHUTEIBHOI0 IPHOOpa.

N3mepenne paccTOsTHUN.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MabIX TE.

N3mepenne TemmepaTypsl MpyU HOMOIIHM KUIKOCTHOI'O TEPMOMETPA U AaTUMKa TEMIIEpaTyphl.
[IpoBenenune wuccienoBaHUsl MO TPOBEPKE THUIIOTE3bI: JaJbHOCTh IMOJETA IMIAPHUKA, MYIIEHHOTO
TOPU30HTANBLHO, TEM OOJIbIIIE, YeM OO0JbIlIe BHICOTA ITYCKA.
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Pa3zoen 2. Ilepsonauanvusie ceedenus 0 cCmpoeHuu eeuiecmea

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, T0KA3bIBAIOIINE IUCKPETHOE
CTpOEHHE BEIECTBA.

JBm>xeHnue yacTtull Bemecta. CBA3b CKOPOCTH JIBIXKCHHS YaCTHI] C Temreparypoid. bpoyHoBckoe
nBkeHue, muddysus. BzanmonelicTBre 4acTUIl BEIIECTBA: MPUTHKEHUE U OTTAIKMBaHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOSHHE Ta30B, JKUAKOCTEH U TBEPABIX (KPUCTATTHUECKUX )
Ten. B3auMocBsA3b MeXay CBOWCTBaAaMHU BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUAX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUN BO/bI. CMaunBaHue U KAWL PHBIE
aBieHus. TenaoBoe paclIupeHne u ckaTue.

Hemoncmpayuu.
1. Habmronenne OpOyHOBCKOTO JIBHIKCHHSI.
2. HaGmonenue muddysun.
3. HaGmionenwue sBieHU, OOBSICHSIOIIMXCS IPUTSHKEHUEM UM OTTAIKMBAHUEM YaCTHII BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OueHkKa quamMeTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHueM (poTorpaduii).
2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.



3. OIBITEI IO O6H2lpy>KCHI/IIO ﬂeﬁCTBHﬂ CUJI MOJICKYJISIDHOTO HNPUTSIKCHUA.
Pa3zoen 3. /leurcenue u é3aumooeiicmeue meJ
Mexannueckoe aBrkeHue. PaBHOMepHOe M HepaBHOMepHOe nBmkeHUe. Ckopoctb. CpemHss
CKOpOCTb IPH HEPABHOMEPHOM JIBH>KEHUU. Pacu€T myTn U BpEMEHH IBUKEHHUS.

SBnenue mHepuuu. 3aKoH MHepLUM. B3aumozeiicTBue Tesl Kak MpUYMHA MU3MEHEHMs] CKOPOCTH
IBUKEHUST Tel. Macca kak Mepa uHepTHOCcTH Tena. IlnoTHocTe BemiectBa. CBsI3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €JUHHUIE 00BbEMA BEIIECTBA.

Cua Kak XapakTepuCTHUKa B3auMoiercTBus Te. Cuia ynpyroctu v 3akoH ['yka. MI3mepenue cuiibl
C MOMOIIBIO TUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuia TsbkecTu. Cuila TSHKECTH Ha APYTuX IUIaHeTax.
Bec tena. HeBecomocTs. CiiokeHHE CUII, HAalIpaBJIEHHBIX 110 OAHOM NpsiMOl. PaBHOaeCTBYIOMIAs CHJL.
Cuna tpenus. TpeHue cKoIbXKEHUs U TPEHUE 1TOKOsI. TpeHne B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOnroneHne MexaHM4eCKOro ABUKEHHUS TElIa.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABH)KECHHUS.
Habiroienue siBiIeHUsI UHEPIUH.

HaGnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.

IR

Jlabopamopuusie padbomot u onvimol.

1. OrmpeneneHue CKOPOCTH PaBHOMEPHOT'O JBUKEHMS (ILIapUKa B KUJKOCTHU, MOJEIHU IEKTPUUYECKOTO
aBTOMOOWJISL U TaK Jlanee).

2. OmnpeneneHue CpeHEd CKOPOCTU CKOJIbKEHUS OpyCcKa MM IIapuKa M0 HAKIIOHHOH IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJIOTO Tea.

4.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsKeHUs (J1eopMalluin) Npy>KUHbI OT MPUIOKEHHON
CHJIBI.

5. OmnbIThl, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJILKEHHSI OT Beca Tejla M XapakTepa
COIPHUKACAIOLINXCS TTOBEPXHOCTEH.

Paszoen 4. /lagnenue meepovix men, ycudKocmeil u 2a3oe

Hasnenue. CriocoObl YMEHBIICHHS W YBEIWYCHHUS JaBieHHs. [laBmeHue raza. 3aBHCHUMOCTH
JaBIIeHUsS Ta3a oT 00BbEMa, Temmeparypbl. llepemaua maBneHust TBEPABIMH TEIAMH, KUAKOCTSIMH H
razamu. 3akoH [lackans. [TneBMaTH4eckre MalHbL. 3aBUCUMOCTD JIABJICHHS KUAKOCTU OT TUIyOUHBI.
I'uppocrarnueckuit mapanokc. CooOrmmatomniecs cocysl. I 'uapaBiuyeckie MeXaHU3MBbl.

AtMmocdepa 3emin u atMmocepHoe AaBieHue. [IpuunHbI cylecTBOBaHUS BO3IYIIHON 000JI0UKH
3emum. OmbiT Toppuuerm. U3mepenune armocdepHOro AaBieHHs. 3aBHCHMOCTh aTMOC(HEpPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [Ipubops! 11t u3mepenus aTMOChEpHOTro JaBIeHHs.

JleticTBHE )XKMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromias (apXxuMenoBa) Cuia.
3akon Apxumena. [TnaBanue ten. Bo3gyxormiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenaua naBiieHUS KUJIKOCTBIO U Ia30M.
Coo0maronirecs: CoCy/Ibl.

I'mppaBamyeckuit mpecc.
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[TposiBnenue neiicTBust aTMOChHEpPHOTO JaBICHHUS.

3aBUCUMOCTH BBHITAJIKUBAIOIIECH CHITBI OT 00bEMa MOTPYKEHHON YaCTH TeJla U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOILEH CUJIBI BECY BHITECHEHHON KUJAKOCTH.

VYcenoBue miiaBaHMs TeN: IUIABaHUE WM IOTPYXKEHUE TeIl B 3aBUCUMOCTH OT COOTHOLICHUS
IUIOTHOCTEH TeJIa U )KUJKOCTH.

Jlabopamopnuvie pabomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOrPYKEHHOH B )KHIKOCTh YaCcTH TeJa.
OnpeneneHre BEITAIKUBAIONICH CUIIBI, IEUCTBYIOIICH Ha TEJO, MOTPYKEHHOE B KUJKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIIECH CHIIBI, ICMCTBYIOLIECH HA TEJIO B KUIAKOCTH, OT MacChl
Tena.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHUJIBI, JEHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH TeJIa M OT IJIOTHOCTH KUIAKOCTH.
KoncTpynpoBanue apeoMeTpa uiym KOHCTPYUPOBAHUE JIOJKHU U ONIPEIETIEHUE €€ TPYy30II0ABEMHOCTH.

Pazoen 5. Paboma u mownocme. Iuepeus.

Mexannueckas padora. MOIIHOCTb.

[IpocThie MeXaHHM3MBI: pbIYAr, OJIOK, HAKJIOHHAs IUIOCKOCTh. lIpaBmiio paBHOBECHs pbIvara.

[Ipumenenne mpaBmiia paBHOBECHs pbluara K OJoKy. «3omoroe mpaBmwio» Mexanuku. KIIJ] mpocteix

MCXaHU3MOB. HpOCTHe MCXaHU3MBbI B 6BITy N TCXHHUKE.

Mexanndaeckas OHEPIUs. Kunernueckas u MOTCHIMAJIbHAs SHCPIUA. HpeBpameHHe OJHOI'o BUaa

MEXaHUYECKOM 3HEPruu B APyroul. 3aKOH COXpAHEHUS SHEPTUU B MEXAHUKE.

1.

w

Hemoncmpayuu.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomovt u onvimel.

Onpenenenue pa®OThl CHIIBI TPEHMsI NMPU PABHOMEPHOM JIBMXKEHUM Teja MO TOPU3OHTAIbHON
MTOBEPXHOCTH.

HccnenoBanue ycll0BUM paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHON IITIOCKOCTH.

W3y4eHne 3aK0Ha COXPAHEHNS MEXaHUUECKOM SHEPTUN.

8 knacc

Pazoen 6. Tennoewte si6/1enus.

OcHOBHbBIE TMOJOXKEHUS MOJEKYISIPHO-KMHETUYECKOM TeOopuu CTpoeHMs BeulecTBa. Macca u

pasMEpbl aTOMOB U MOJICKY!I. OHBITIJI, MOATBCPIKAAONIUEC OCHOBHBIC IIOJIOKCHUSA MOJICKYJIAPHO-
KHHETHISCKOM TCOpHHU.

Mogenmu TBEPAOro, >XUIKOTO M Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramwinueckue u

amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, KHAKOCTEH M TBEPIBIX TEJ HAa OCHOBE IOJIOKEHUU

MOJICKyHSIpHO-KHHCTH‘-ICCKOﬁ TCOpHU.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWKEHUS YacTUIl. BHYTpeHHsA

sHeprus. CriocoObl U3MEHEHUs! BHYTPEHHEN SHEpruu: Tervionepeaaya U coBepiuieHue padoTsl. Bumbl

TEIIONEpCaAaAYH: TCIJIOMPOBOJHOCTE, KOHBCKI WA, U3JTYUYCHUC.

KonuyecTBo TemnoTel. Y ienpHas TEIUIOEMKOCTD BelllecTBa. TermiooOMeH 1 TETIOBOE paBHOBECHE.



VYpaBHeHue TemaoBoro 6ananca. [lnaBneHue u OTBepJeBaHHE KPUCTAJUIMYECKHX BEIIECTB. YeNbHas
Teruota rasneHus. [lapooOpasoBanue u koHaeHcanus. VMcmnapenue. Kunenue. YnenbHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(EPHOTO IaBICHHUS.

BnaxnocTs Bo3ayXa.
OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHMUSL.

[punnuns! padoTs! TeroBeix nsurareneid KITJ[ TemnoBoro nsurarens. TemioBsie nBurateny u
3aIUTa OKPY>KAIOLIEN CPEbL.

3aKkoH COXpPAaHCHUS U NPCBPALICHUS SHCPIr'UK B TCIUIOBLIX MPOLCCCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysumn.
HabGnronenue siBeHn CMauYMBaHUS M KalTWJUIIPHBIX SIBJICHHUH.
Hab6nronenue TenioBoro pacimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HArpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTyphbl.
Bupel Terionepenayu.
OxaxkJIeHue MpU COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEITHUMH CHJIAMH.
. CpaBHEHHUE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. HabOnronenue xumnenus.
. HabGmroienne mocTositHCTBA TeMIIepaTyphl MPHU TIABJICHUH.
. Mojenu TenJIOBBIX ABUTATEIICH.
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Jlabopamopuvie padomol u onvimel.

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.

OneITHI IO BBIpALIMBAaHUIO KPUCTAJUIOB [TOBAPEHHOM COJIM MM caxapa.

OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Onpeznenenue AaBIeHNUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0bEMa M HarpeBaHus WU

OXJIAXKICHUS.

6. IlpoBepka rumoresbl JUHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIeparyphbl.

7. HaOmronenue u3MeHEHMs] BHYTPEHHEW SHEpPrUM Teja B pe3ysibTaTe TeIulonepenadyd U padboThl
BHEIIIHUX CHIIL.

8. HccnenoBaHue siBIEHUS TEJIOOOMEHA MTPU CMEILIMBAHUU XOJIOAHON U TOpsiueii BOJIBI.

9. OrmpeneneHne KOJIWYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW MPH TEIUNIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LUINHAPOM.

10. OnpexneneHue yAeabHON TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca HCnapeHus.

12. OnpeneneHne OTHOCUTEIbHON BIa)KHOCTH BO31yXa.

13. OnpeneneHne yaeabHON TEIIOTHI IUIABJICHUS JIbJIA.

arowneE



Pazoen 7. Inekmpuueckue u MacHuUmMHole A61EHUA

Onektpuzanus Ten. J[Ba poja 35eKTpUuecKuX 3apsanoB. B3aumonencTBue 3apsKEHHBIX TeEl.
3akon KynoHna (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJI OT BEJIIMYMHBI 3apsiioB U
PAacCTOSIHUSA MEXY TeJIaMu).

Onextpudeckoe nosie. Hanpspk€HHOCTh snexTpudeckoro mnois. [IpuHunun cynepnosuuun
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTapHbBIN eKTprudeckuii 3apsia. CTpoeHue aroma.
[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCJIOBHS CYHIECTBOBAHUS JJIEKTPUUYECKOTO Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeMCTBUSL 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckasd 1nenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoIpoTUBIIEHHE
IPOBOJIHUKA. YJEIbHOE CONpPOTUBIEHHE BemiecTBa. 3akoH Oma aiusd  y4yacTka LEMNH.
ITocnenoBarenbHOE U MapaJIeIbHOE COSANHEHNE IPOBOTHUKOB.

Pabota 1 MOLIHOCTD 37IEKTpUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu u
NOTPEOUTENH FIEKTPUIECKOM SHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

ITocTostHHBIE MarHuTel. B3auMoaelcTBHE MOCTOSHHBIX MArHUTOB. MAarHuTHOE IIOJI€.
MarnauTHoe noJjie 3eMJIM U €ro 3HadeHue Juis ku3HU Ha 3emuie. OnbIT Dpcerena. MarHutHoe 1mose
3JI€KTpI/I‘~I€CKOFO TOKa. HpI/IMeHeHI/IC BHCKTPOMaFHI/ITOB B TCXHUKE. I[ef/'ICTBI/Ie MAar"dmTHOT O I10JII HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEINIb TOCTOSTHHOTO TOKa. VIConp30BaHe 3EKTPOABUTaTEeH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia ANeKTpUUECKUX 3apsSA0B M B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJNIeKTpOoCTaTUYECKast UHTYKLIUS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonaenupoBaHHU€e CHIIOBBIX JUHUN 3JIEKTPUYECKOTO MOJIA.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JIefiCcTBHS 2IIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJKOCTH.
. I'a30BbIl pa3psia.
. I3mepenue cuitbl Toka aMnepMeTpoM.
. I3mepenne 3neKTprUiYecKoro HarpsiKeHUs] BOJIbTMETPOM.
. Peocrar u Marasus conpoTuBiIeHUM.
. B3aumoiericTBrEe MOCTOSHHBIX MATHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH PA3AEIEHHUS IIOJIOCOB MAarHUTa.
. MoaenupoBaHue MarHUTHBIX MMOJIEH MOCTOSHHBIX MArHUTOB.
. OmsIT Dpcrena.
. MaruuTtHoe noje Toka. JJIeKTPOMarHur.
. JleficTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOJIBUTaTEINb MOCTOSIHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimol.

OnbITh IO HAOIIOACHUIO STICKTPU3ALUH TET UHAYKLIUEH U IPU COTPUKOCHOBEHUH.
HccenenoBanue nelCTBUS JIEKTPUYECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopxka u mpoBepka paboThl AMEKTPUUECKON 1IN MOCTOSTHHOTO TOKa.

W3mepeHne U peryampoBaHue CHIIbI TOKA.

o PR



5. HM3mepeHue U perynupoBaHHe HAPSHKCHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HIYILIETO 4Yepe3 PE3UCTOP, OT CONPOTUBIICHUS
PE3UCTOpa U HANIPSDKEHUS HA PE3UCTOPE.

7. OmnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTHBIICHUS MPOBOJAHHUKA OT
€ro JJIMHBI, IUIOLIAIN IIONIEPEYHOr0 CEYEHU U MaTepHralla.

8. IlpoBepka mpaBuia CIIOXKEHUS HANPSOKEHUW IIPU IOCIEAOBATEIBHOM COCIUHEHUU [BYX
PE3UCTOPOB.

9. IlpoBepka npaBuia JUIsl CUJIbl TOKA IIPY NApAJUIEITBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpeznenenue pabOThI AIEKTPUUYECKOIO TOKA, UAYILIETO Yepe3 PE3UCTOpP.

11. OmpeneneHre MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPe3 JIAMIIOUKY, OT HAIPSyKEHUS Ha HEH.

13. Onpenenenue KIIJ[ HarpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aMMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3ICIICHUH.

16. MccnenoBanue 1eHCTBUS DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBHS KATYIIKH C TOKOM U MarHuTa
OT CUJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHue nelcTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHue paboThl JIEKTPOABUraTEesl.

20. 3mepenne KII/l anexrpoaBuraresbHON yCTAHOBKHU.

Ceemosuie a6nenus
JlyueBas Moxenb cBera. Mcrounuku cBera. [IpsMonuHeliHOE pacnpoCTpaHEHUE CBETa.
3armenus Connia u JIyael. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

[Ipenomienue cera. 3aKOH MpeIOMIICHHUsI cBeTa. [lonHOEe BHYTpEHHEE OTPaKCHHE CBETA.
Hcnonib30BaHME MTOJIHOTO BHYTPEHHETO OTPAXKCHHS B ONITUYECKIX CBETOBOJIAX.

Jlunza. Xon nydeit B aunH3e. OnTuyeckas cucrema (oroarnmapara, MUKPOCKOIIAa U TeIECKOIa.
I'ma3 xak onrtnveckas cucrema. bim3opykocTs 1 JaTbHO30PKOCTb.

Jlabopamopnan paooma

1. I3yuenue cBOWCTB N300paKeHUs B JINH3AX.

9 knacc

Pa3zoen 8. Mexanuueckue sg1enusn
Mexanunueckoe nBuxkeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCUTENIBHOCTb
MEXaHWYECKOTO JBWXKEHUsA. PaBHOMepHOe mpsAMONIMHENHOE JBHKeHHE. HepaBHOMepHOE
NpsIMOJIMHENHOE JABMKEeHHE. CpenHsdss M MIHOBEHHAas CKOPOCTb Tella P HEPABHOMEPHOM
JBUKCHHH.
VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEHHOe ABKeHne. CBoboaHoe manenune. OmbIThI
[Nanunes.

PaBHOMepHOe aBMXkeHHE TO OKpykHOCTH. [lepwonm m wacrora oOpameHus. JIuaeiHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepsbiii 3akoH Hprorona. Bropoii 3akoH Herorona. Tperuii 3akoH Herorona. IIpunHiuun
CYNEPIO3UINH CHJL.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHus: cuila TpeHHUs CKOJIbKEHUs, CHJIa TPEHHUS MTOKOS,
Jpyrue BUJbI TPEHUS.

Cuna TsKeCTH ¥ 3aKOH BCEeMUPHOTO TATOTEHUS. Y CKOpeHue CBOOOJHOrO naieHus. [IBuxenue
manet Bokpyr CounHia. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U neperpy3ku.

PaBHOBecue MaTepuanbHOM Touku. AOCOMIOTHO TBEP0E Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec Tena. W3menenne ummnynbca. Mmmynbe cuibl. 3aKOH COXpaHEHMsI UMITYJbCa.
PeaktuBHOE NBHXKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PabGoTa cui TsbkecTd, ynpyroctu, TpeHus. CBs3b
Hepruu W pabotel. [loTeHmanpHas SHEpPrus Tena, MOAHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHunaneHas 3Heprus cxarod npyxuHsl. KuHernueckas sHeprus. Teopema 0 KMHETUYECKOU
SHEPruu. 3aKOH COXPAHEHHS] MEXaHUUYECKON IHEPIHUH.

Hemoncmpayuu.

=

Habiroienue MexaHn4eckoro JBUKEHUS Tea OTHOCUTENBHO PAa3HbIX TEJl OTCUETA.

CpaBHeHHE MyTel U TPAEKTOPHI IBM>)KEHHS OJTHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HBIX TEI
OTCU€Ta.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

Habmtoienue IBM>KEHUS Tella 0 OKPYKHOCTH.

Hab6nronenne MexaHuueckux siBJICHUH, TPOUCXOAAIINUX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIILHO KaOHHeTa (DPU3HUKH.

7. 3aBUCUMOCTH YCKOpPEHHUS TeJla OT MAacChl Tejla U JICUCTBYIONICH Ha HETO CHUJIBI.

8. HaOmronenue paBeHCTBa CHJI IPU B3aUMOJICHCTBUH TEII.

9. l3MmeHeHue Beca Tena pU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umnyibca npu B3auMOJACHCTBUU TEN.

11. IIpeoGpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHEHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue uMIyjbca pu adCOIIOTHO YIIPYroM B3aUMOJICHCTBUU.

14. HabmroieHre peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MEXaHNYECKOW SHEPTUU MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHHEe MEXaHNYECKOW YHEPTUH NPU JABM)KEHUU TeJIa MO/ IEHCTBUEM IIPYKUHBI.

no
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Jlabopamopuvie padomol u onvimel.

1. KonHcTpyupoBaHue TpakTa JijIsl pa3roHa U JAJIbHEHUINEr0 paBHOMEPHOTO JIBMXKEHHUS IIIApUKa WITH
TEJIEeKKH.

2. Ompenenenue cpeHel CKOPOCTU CKOJIBKEHUSI OpycKa WM JABUKEHUS IIapuKa 10 HAKIOHHON
MJIOCKOCTH.

3. OmpeneneHne yCKOpEHUs Tela MpyU PaBHOYCKOPEHHOM JIBU)KEHUHU 10 HAKJIOHHOM MJIOCKOCTH.

4. HccrnenoBaHue 3aBHCHMOCTH IMYTH OT BpPEMEHU NPHU PABHOYCKOPEHHOM JBWXKEHUU 0e3
Ha4YaJbHOW CKOPOCTH.

5. TlpoBepka rumoTe3bl: €clid MpU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HayallbHON CKOPOCTU MYTH

OTHOCSITCS] KaK Psii HEYETHBIX YHCEIT, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OTMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAaJIbHOTO JIaBJICHHUSI.

Onpenenenne ko3P uimeHTa TPEHUS CKOIbKCHHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

Ornpenenenne pabOThl CUITBI TPEHUS TIPU PAaBHOMEPHOM JBHKEHUHU TeJa M0 TOPU30HTATHHOU

MOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTH NP TOIBEME TPy3a C UCIIOIH30BAHUEM HETIOBIKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

11. M3y4eHue 3aK0HA COXPAHEHUS SHEPTUH.

©®~No

Pa3zoen 9. Mexanuueckue Konedanusn u 601Hbl.

Konebarenbroe nBmxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHWW: TEPHOJ, YacToTa,
aMIuTyna. MaremaTud4ecKuii M IPYXKUHHBIM  MadTHUKU. [IpeBpaimenue oSHepruu Ipu
K0JIe0aTEeIbHOM JIBHKEHUH.

3aryxatomue koseOaHus. BwiHyXkaeHHBbIC KoyieOaHusa. Pe3oHanc. MexaHWYecKue BOJIHBI.



CBolicTBa MexaHMUeCKUX BOJIH. [IpononbHbIe U nonepedHble BOAHBL. [[JIMHA BOIHBI U CKOPOCTH €€
pacnpocTtpaHeHusi. MeXaHM4eCKHUE BOJIHBI B TBEPAOM TEJE, CEHCMUUECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa 1 BeicOTa ToHA. OTpaykeHue 3ByKa. MIHQpa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.

HaOnronenue koneGaHuit Tes1 oJ| 1eHCTBUEM CHUJIIBbI TSDKECTH U CHJIBL YIIPYTOCTH.
HabGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaOnroneHue BbIHYX/I€HHBIX KoJeOaHH U pe30HaHca.

PacnipocTpanenne npoaoabHbIX U TONEPEYHBIX BOIH (HA MOJIENHN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

oubkwdpE

Jlabopamopuusie pabomot u onvimol.

Omnpenenenne 4acToThl U Ieproia KoiaeOaHui MaTeMaTHYecKOro MasTHHKA.

Omnpenenenne 4acToThl U NEpHoia KoaeOaHui NPyKUHHOTO MasiTHUKA.

HccnenoBaHue 3aBUCUMOCTH MepUo/ia KoJeOaHU MOIBEIIECHHOTO K HUTH TPy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIEpH0/1a KOJIeOaHUM NPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH Tepro/ia KoJieOaHHi rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh IEpUOJa KOJIEOaHUM NPYKMHHOIO MasiTHUKa OT
MaccChl Tpy3a U KECTKOCTH MPYKUHBIL.

7. U3mepeHue yckopeHHUs: CBOOOIHOTO Ma/ieHUs.

oarwbdE

Pa3zoen 10. InekmpomazHummuoe nose u 31eKMpPOMAZHUNHbLE GOTHD.

MaruautHoe nosie. Onbitel @apajes. SIBieHue 3u1eKTpOMarHuTHOW HMHIAYKUUH. IIpaBuio
Jlenna. Dnektporeneparop. CrocoObl MOMyYeHUsT dIEKTPUUECKON SHEPTHH. DIECKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

ONEeKTPOMarHuTHOE MoJie. DIEeKTPOMarHUTHbIE BOJIHBI. CBOWCTBA 3JI€KTPOMArHUTHBIX BOJIH.
[IIkana 31eKTpOMarHUTHBIX BOJIH. Mcrionb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH /111 COTOBOM CBS3H.

SHCKTpOMaFHI/ITHaH InpupoJaa CBCTa. CKOpOCTb cBeTa. BoaHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW MHAYKIIUH.

OmnsiTel Dapanes.

3aBUCHUMOCTh HAMpaBICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUIN €ro BOSHUKHOBEHHUSI.
DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BomHOBEIE CBOIICTBA CBETA.

ok wdRE

Jlabopamopnwvie padbomot u onvimul.

1. OmbITHI IO UCCIIEIOBAHUIO SBIEHUS 3JIEKTPOMAarHUTHON MHAYKLUU: UCCIIEIOBAaHNE U3MEHEHUN
3HAYEHMsI M HAMPABIICHNS WHIYKIIHOHHOTO TOKA.
2. VzyueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tene(doHa.

Paszoen 11. Céemogvie agnenus.
JlyaeBass momenb cBera. Mcrounukm cBeta. [IpsiMonmHEiHOE pacmpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETa.

[Ipenomnenne cBeta. 3akoH mpeioMieHUs cBeTa. [lolHOE BHYTpEeHHEE OTpakKeHHE CBETA.
Hcnonp30BaHue TTOJTHOTO BHYTPCHHCTO OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nydeit B muna3e. OnTuyeckas cucrema (oroarmapaTra, MUKPOCKOTIA M TEIECKOIIA.
I'ma3 xak onruueckas cucrema. bin3opykocTs U JaJbHO30PKOCTb.



Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToOHA. CliOkKEHHE CIIEKTPAIBHBIX [BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpsamosiMHENHOE PaCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOI.

Xox tydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakeHUi C MTOMOILBIO JIUH3.

. IIpunnun neiictus ¢oroamnmnapara, MUKPOCKONA U TEIECKOIIA.
10. Mogens rnasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lonydeHue 6enoro cBeta MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.

© oo N ok wDhE

Jlabopamopnwvie pabomot u onvimeul.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPasKEHUS CBETOBOTO JIyda OT YIJIa MMaJICHHUS.

W3yueHne XxapaKTepUCTHK U300paKCHUs TIPEIMETa B IJIOCKOM 3epKaJle.

HccnenoBanue 3aBUCUMOCTH YTiIa MPEIOMIICHHS CBETOBOTO JIyda OT YIJla IMaJeHHus Ha TPaHUIE
«BO3TyX—CTEKIIO.

[Tomy4yenue n300paskeHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3HI.

OMnBITH TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OMNBITHI MO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

w N

N o ok

Pazoen 12. Keanmoevie saenenus.

OmneiThl Pesepdopna u mnanetapHas mojens atoma. Mogens atoma bopa. VMcmyckanue u
norJomnieHre ceera atoMoM. KBauTel. JInHelWyaTbie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(ha, OeTa- u ramma-u3nyudenus. CTpoeHue aToMHOro sijpa. Hykinonnas
MOJIeNIb aTOMHOTO sfipa. M3otomnel. PannoaktuBHbie peBpatienus. [lepruos momypacmnamaa aTOMHBIX
anep.

SnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsSIOBOTO M MAaCCOBOTO YHCEN. DHEPrusi CBS3U
aTOMHBIX siiep. CBsA3b Macchl U dHEpruu. Peakumu cunTe3a u neneHus sep. ctouHuku sHepruu
CoHIa ¥ 3BE31.

ﬂz[epHaﬂ OHCEPICTHUKA. I[eﬁCTBHH PaaAOaKTUBHBIX I/IS.TIy‘-ICHI/Iﬁ Ha JXUBBIC OPTraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4eHHUs U TOTJIOMIECHHUS.

CrexTpsl pa3IuyYHbIX Ta30B.

CnekTp Bogopoaa.

Habmtoienue TpekoB B kamepe BunbcoHa.

Pabora cuéruyrka HOHU3UPYIOMIUX U3TYyISHHH.

Perucrpanus uznydeHuss IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.

ok wdE

Jlabopamopuwie pabomul u onvimol.

1. HalumroneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYy4ECHHUS.



2. HccnenoBanue TpeKoB: U3MEPEHUE SHEPTHH YACTHIIBI 10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
3. H3MmepeHue painoakTUBHOTO (OHA.

Cmpoenue u r80110uusn Beenennoii.

['eoneHTpUYeCcKass U TEIHOIEHTPUYECKAsT CUCTEMbI MUpa. Dusnueckas mpupoja HeOECHBIX
ten Conneunoit cucremsl. [Ipoucxoxaenue Conneunoit cucrembl. @uznueckas npupoaa ComnHila u
3Be31. Ctpoenue Beenennoit. OBomtonns Beenennoit. I'unoresa bosbioro B3peiBa.

Iloemopumenvno-odoouiarouiuii MooyJs.

[ToBTOpUTENHEHO-0000IIAOMINK MOIYIb MIPEIHA3HAYEH Ui CUCTEMATH3AIMH M 00O0O0IICHUS
IIPEIMETHOTO COAEPIKAHUSI U OIbITA JEATEIBHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca
¢u3uKy, a TaKkKe A MOATOTOBKHM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (HU3UKE JUIS
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Tpu M3y4eHUH JAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI 1E€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEUNBAETCS TIOCTHIKEHUE MPEAMETHBIX U METAIIPEIMETHBIX IJITAHUPYEMBIX
pe3yabTaToB oO0y4deHHs, (HOpPMHUPYETCs €CTECTBEHHOHAay4YHasi TPAMOTHOCTh: OCBOCHHE HAayYHBIX
METOJIOB HCCIIEJJOBaHMs SIBJICHUM NpPUPOAbl U TEXHUKU, OBJIAJEHUE YMEHUSMU OOBSICHSTDH
(duznyeckue sBJICHUs, IPUMEHSS OTY4YEHHbIE 3HAHUSI, pelIaTh 3aJa4l, B TOM YHCJIE€ KAaUeCTBEHHBIE
Y HDKCIIEPUMEHTAJIbHBIE.

[IpuHIMIINAIBHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3iesa pealu3yeTcs 3a C4ET TOro, 4T
oOyuaroluecs BBIIOIHSIOT 3aaHtsl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HaHUU pacro3HaBaTh U HAYYHO OOBICHITH (PU3MUYECKUE SBIICHUS B
OKpYXKarolllel MPUPO/Ie U IOBCEIHEBHOM JKU3HH;

UCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBAHUS (U3UYECKUX SIBICHUM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HanboJiee BaKHBIX JTOCTM)KEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HanpHuMep, MPAKTUUYECKOrO HMCIOIb30BaHUS Pa3IMUHBIX MCTOYHHUKOB DHEPIMM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.



ITnanupyemoie pe3yiomamaol 0C60EHUA RPOZPAMMbL

N3yuenune pu3uku Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs HAMPABICHO HA JOCTHKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEILHBIX PE3yIbTATOB.

B pesynprate wu3ydeHus (U3MKM HaA YpOBHE OCHOBHOIO 0OOILIEro o0pa3oBaHUA Yy
oOyuarorterocst 0yayT c(hopMUPOBaHbI CIEAYIONINE TUUYHOCTHBIE PE3YJIbTAThI B YACTH:
1) naTPHOTHYECKOT0 BOCIIUTAHUS:

MPOsIBIIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hU3HUECKON HAYKU;
[IEHHOCTHOE OTHOIIIEHUE K JOCTI)KEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) I'paKaIaHCKOIro U 1yXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUS

T'OTOBHOCTb K Q4KTUBHOMY Y4Y4aCTHIO B O6CY)K,I[€HI/II/I 06I_HGCTB€HHO 3HAYUMBIX 1 3THYCCKHX
HpOGJ’IGM, CBA3aHHBIX C MPAKTUYCCKUM IIPUMEHCHUEM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,
OCO3HAaHHUEC BAX)KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIIUIIOB B ACATCIIBHOCTHU y‘-IéHOFO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:
BOCTIPUATHE OCTETHUECKUX KauecTB (U3MYECKOW Hayku: e€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
OCO3HAHME LIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BA)KHEHUIIIEH COCTABIISIONIEH KYJIbTYpPHI;
pa3BUTHE HAYYHOH JIF0O03HATEILHOCTH, HHTEpECa K UCCIIE0BATENLCKOM eI TeIbHOCTH;

5) dopMupoBanus KyJbTYpPbI 310POBbS U IMOLMOHAIBHOTO 0J1ar0NMOJTyYHA:
OCO3HAaHHE IIEHHOCTH 0e30macHoro o0pas3a KH3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpE,
BOKHOCTH TpaBUJl 0€30I1aCHOTO TOBEACHHUS HAa TPAHCIIOPTE, HA JOPOTax, C DJIEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;
c(hopMUPOBAHHOCTH HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha ONTHOKY U TaKOTO K€ IpaBa
y JIpyroro 4ejoBeKa;

6) TpyaoBoro BocnuTaHus:
aKTUBHOE YydYacTHE B pEIICHHM NPaKTUYECKUX 3a7ad (B paMKax ceMbd, 00pa30BaTelIbHON
OpraHu3aliy, ropoja, Kpas) TeXHOJOTHUYECKOW M COIMAIbHOM HalpaBIEHHOCTH, TPEOYIOIIUX B
TOM 4ucIe U GU3NYECKUX 3HAHU;
UHTEpEC K MPAKTUYECKOMY U3yUeHHIO Npodeccuil, CBA3aHHBIX ¢ (GUUKOIL;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS:
OpHEHTAIMs Ha MpUMEHEeHHEe (PU3MUECKUX 3HAHUM JUIsl pelieHus 3a/1ad B 00JIaCTH OKpY’Karolei
Cpenpl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH WX BO3MOXKHBIX TMOCJEICTBHH MJIsI OKpYXKaromiei
Cpelibl;
OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

8) amanTanuu K U3MEHSIOIMUMCS YCJIOBHAM COUMAIbLHO M MPUPOTHOM Ccpebl:
NOTPEOHOCTh BO B3aMMOJACHCTBUM TP BHITIOJTHEHHH HWCCIEIOBAaHUN W MPOEKTOB (pU3MUECKOi
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

MOBBIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHIECKYIO IS TEIHHOCTD;

MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4YHCIEe (HOPMYIUPOBATH UICH, IMOHSITHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

OCO3HaHHE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu GU3UKH;
MJIAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHU;

CTPEMIICHHE aHAJTM3UPOBATh M BBISBIATH B3aUMOCBSI3H MTPUPOILI, OOIIECTBA U YKOHOMHUKH, B TOM
YHUCJIE C UCTIOIb30BaHNEM (PU3HYCCKUX 3HAHUM;

OIICHKA CBOMX JEHCTBHI C Y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TIOOATBHBIX
IMOCJEICTBUH.



MeTtanpeameTHbie pe3yJabTaThl

B pesynbpTaTe ocBO€HHS IPOrpaMMbl 1Mo (hU3UKe Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUs

y oOyuaromerocss OyayT chOpMHpPOBaHBI MeTaNpeIMeTHbIe Pe3yJbTaThbl, BKIIOYAIOIINEC
IMMO3HABATCJIIbHBIC YHUBCPCAJILHBIC yqe6HHe ﬂeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHHUBCPCAJILHBIC
yueOHbIe JIeMCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yueOHbIE AEHCTBUSI.

ITo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘leﬁHBle JelCcTBUA

Ba3oBble JJoruuyeckKue JeiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBICHHU);

YCTaHABIIMBATh CYIIECTBEHHBIM NPH3HAK KIACCH(PUKAIMU, OCHOBAHUS s OOOOIICHHUS W
CpaBHEHHS,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHBOPEYHsI B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HAOJTFOICHUSX, OTHOCSIIMXCS K (PU3HUECKUM SIBIICHHSIM;

BBISIBJISITh IPUIMHHO-CIICJCTBCHHBIC CBSI3M NMPU M3yYEeHUW (PU3NYCCKUX SIBICHUH M TPOIECCOB,
JIeNIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JICAYKTHBHBIX U MHIYKTUBHBIX YMO3aKIIOUYCHUH, BBIJIBUTATh
TUTIOTE3bI O B3aMMOCBSI3SIX (PH3UYECKUX BEITHYNH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pemieHus ydeOHOM ¢u3nueckoil 3amaum (cpaBHEHUE
HECKOJIbKMX BApUAHTOB DELICHUs, BHIOOp HamboJiee MOAXOMALIETO ¢ YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTCPHUCB).

Ba3oBrble ncciienoBarebCcKHe AeiCTBHUA.

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

IPOBOJIUTH TI0 CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIH (U3NIECKUN
HKCIEPUMEHT, HEOOIIbIIIOE UCCIeI0BaHHE (PU3UUYECKOTO SBICHHUS;

OILICHUBATh Ha IPUMEHUMOCTD U JIOCTOBEPHOCTh MH(OPMALIHIO, TOITYYEHHYIO B X0/1€ UCCIIEI0BaHUS
WJIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hopMynHupoBaTh 000OIIEHHS M BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOIO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOKHOE JlajlbHEHIIee pa3sBUTHE (PU3NUYECKUX MPOIIECCOB, a TAK)KE BBIABUTAThH
HPENOI0KEHU 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

IMPUMEHSTH Pa3JInYHbIE METO/Ibl, THCTPYMEHTHI 1 3aIIPOCHI IPU IOUCKE M 0TOOpe HH(pOpMauK Win
JAHHBIX C YUETOM INpPEJIOKEHHOM yueOHOM pu3ndeckoii 3a1auu;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(GOPMAIMIO PA3IMYHBIX BUAOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTHMaJbHYIO (opMy mpeacraBieHus HHPOpMALMU U
WUTIOCTPUPOBATH pellaeMble 3a/1a4 HECI0KHBIMU CXEMaMHu, TnarpaMMaMu, MHOU rpaduKoil U ux
KOMOHMHAIIUSIMH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUSA:

B Xoze OOCYXJeHHs Yy4yeOHOro Mmarepuaia, pe3yabTaTOB JIA0OPATOPHBIX PAOOT W TMPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl M BBICKA3bIBAaTh HJICH, HalleJICHHBIC Ha
pelleHre 3a7a4u U ToJiiepKaHue 0J1arokenareaIbHOCTH OOIIEHMS;

COIIOCTABJISITh CBOM CYXJICHUS C CYXICHUSMH JPYI'HX Y4YaCTHUKOB AHMAJora, OOHapyXHWBaTh
pa3iniue u CXoACTBO H03I/II_[PII>'I;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX W MUCHBMEHHBIX TEKCTAX;

nyOJIMYHO TIPECTABIIATh PE3YJIbTaThl BBIIOJHEHHOTO (DU3MUECKOro OMbITa (IKCIEPHMEHTA,
WCCJICIOBAHMS, IPOEKTA);



e TOHUMAaTh U UCIOJB30BATH MPEUMYIIECTBA KOMaHIHON U HHANBUAYAIBHON paOOThI P pEIICHUN
KOHKPETHOU (hPU3UUYECKOM MPOOIEMBIL;

e TMPUHUMATH €I COBMECTHOW NESATENIbHOCTH, OpPraHU30BBIBATH JEUCTBUS MO €€ JOCTHXKEHUIO:
pacmpeaensaTh poJid, 00CYKAaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOJIBKHX JTIOACH;

e  BBINOJIHATH CBOKO YaCTh PabOTHI, TOCTHTasi KAYECTBEHHOTO PE3y/IhTaTa 10 CBOEMY HAMPABICHHUIO U
KOOPJMHUPYS CBOU ACHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;

e OICHUBATh KAa4eCTBO CBOETO BKJIAJa B OOMIMA MPOIYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS
Camoopranuszanmsi:

e BBUIBJIATH MPOOJIEMBbl B JKM3HEHHBIX W YUYEOHBIX CHUTyalUsiX, TpeOyloIUX s peLleHus
(bu3nyeCKUX 3HAHUI;

e OpPUEHTHUPOBATHCS B PA3IMUYHBIX IMOAXOJAaX NPUHATHUS pelleHUH (MHIUBUAYaAIbHOE, NPUHATHE
pelIeHus B rpyIIe, IPUHITHE PELLICHUH TPYIOoi);

e  CaMOCTOSTENILHO COCTABIISTh AJITOPUTM PELIeHUs GU3NUECKOM 3a/1aun WM IJIaHa UCCIIe0BaHMS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpeIaracéMble
BapHaHThI PELICHUI;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬁMOKOHTpOJIb, 3MOLMOHAJIBHBIA HHTEJLJIEKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTyallMy U IIPeJIararh IIaH €€ U3MEHEHUS;

e  OOBSICHATH MPUYMHBI JOCTHKEHUS (HEOCTUKEHUS) pPe3yIbTaTOB JESATEIbHOCTH, /1aBaTh OLICHKY
nproOpPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHBBI B JESITENBHOCTb (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PUINYECKOTO
UCCIIIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHUXCS CHUTYallWid,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM,;

e CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCHHM Ha HAyYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

e TIPU3HABATh CBOE MPABO Ha OLIMOKY MpHU PElIeHUH (PU3NYECKUX 3a/1a4 WIH B YTBEPXKICHUSAX Ha
Hay4HbIE TEMBI U TAKOE YK€ IIPABO IPYroro.

IIpenmeTrHble pe3yJIbTaThl

K xoniy oOyuenus B 7 kjiacce peIMETHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPAKaTh
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHUI:

e HCIOJIb30BAaTh IOHATUA: (PU3NYECKHE W XUMHYECKHE SIBJICHHS, HAOIIOJEHHE, SKCIEPHUMEHT,
MoOJielb, THIOTEe3a, €IUHUIBl (QU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemecTBa (TBEPAOE, JKUAKOE, Tra3000pa3HOEe), MEXaHHUYECKOe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSAMOJIMHEHHOE), TPAeKTOpus, paBHOAEHUCTBYyIOIIas cuia, JaedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

e pasnuyath siBJeHUs (audy3usi, TEMI0BOE ABHKEHNUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBUYKEHUE,
HEpPaBHOMEPHOE JBWKEHUE, HWHEPLHMs, B3aUMOJACIHCTBUE Tell, pPABHOBECHE TBEPIBIX TEH C
3aKpEIUIEHHON OCBIO BpalleHUs, epeaadya JaBJIeHUs TBEPAbIMU TEJIaMU, )KUIKOCTSIMHU U Ta3aMH,
atMochepHoe TaBieHHe, IJIaBaHUE Tell, IPEBPAIICHUS MEXaHUYECKOW YHEPTHH) 110 OIMMUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;



pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NUYECKUX SBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
¢du3nueckue SBICHUS B MPUPOJE: MPUMEPHI JABWKEHUS C PA3IMYHBIMU CKOPOCTSAMHU B >KUBOH U
HEXMBOW MpPHUpPOJE, ACHCTBHE CUJIBl TPEHHUS B MPUPOJE M TEXHUKE, BIMSHHE aTMOC(EPHOTO
JIABJICHUS HA KUBOW OpPraHU3M, IUIABAHUE PBIO, PHIYArd B TEJ€ YEJIOBEKa, MPU STOM IEPEBOJIUTH
MPAKTUYECKYIO 3a7]auy B yueOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (DU3HUECKUX
SIBIICHUI;

OTMKCHIBATh N3YUYECHHBIE CBOMCTBA Te U (PU3UUECKUE SABIICHUS, UCIIONB3YS (DU3HMUECKHUE BETUUMHbI
(Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, yTh, CKOPOCTb, CPETHSS CKOPOCTh, CHJIAa YIPYTOCTH,
CWJIa TSDKECTH, BeC Tella, Cuila TpeHud, JaaBleHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITQJIKMBAIOIAS CHUJIA, MEXaHWYeckass paboTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIBI,
KO3 (UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KUHETUYECKas U MOTeHIIMAIbHAS SHEPIHsl ), IPU
OIMCAHHH MPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAYECHUS
U eIUHUIBI (PU3MYECKUX BETUYMH, HaXOIUTh (HDOPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH I'padMKy MU3YyYCHHBIX 3aBUCUMOCTEH (hHU3MUYECKHX
BEJIMYUH;

XapaKTepru30BaTh CBOWCTBA Tell, GU3NIECKHE SIBICHHS M IPOIIECCHI, UCIIOB3YS IPABUIIA CIIOKECHHUS
cuJ (BIONb OJTHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, IpaBHIIO PAaBHOBECHS
pbruara (6J10Ka), «30JI0TOE TTPABUII0» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOM IHEPTUH, TIPU
9TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;
OOBSICHATH (PU3MUECKUE SBICHUS, TPOIIECCHI M CBOWCTBA TEIl, B TOM YHCJIE B KOHTEKCTE CUTYallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
oO0BsicHeHHe W3 |—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4EHHBIX CBOMCTBA (DPU3MUYECKUX
ABIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacyéTHble 3agadd B 1—2 JEHCTBUS, WCIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
dbusnyecKkne BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIATH (PU3MUYECKHE BEIWYHHBI B (DOPMYIBI M IPOBOJUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JTaHHble, HEOOXOJMMBbIE Ui pEIIeHUs 3a/ad, OLEHUBATh PEATUCTHUYHOCTh TMOJYyYCHHON
(UBUYECKON BEITMYUHBL;

pacrio3HaBaTh HpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3MUYECKUX METOJI0B, B
ONMCAaHWH HWCCIIEOBAHUS BBIICISATH IMPOBEPSEMOE MPEINONIoKeHne (TUIOoTe3y), pa3indarh U
MHTEPIPETUPOBATH MOITYUYEHHBIN pe3yabTaT, HAXOJUTh OIIMOKH B X0J1€ OIbITA, JEJaTh BEIBOBI IO
€ro pe3yibTaTaM;

IPOBOJUTH OMNBITHI MO HAOMIOACHHIO (DU3UYECKUX SIBJIEHUM WM (U3NYECKUX CBOMCTB Tel:
dbopMynupoBaTh MPOBEPSIEMbIE MPENAINOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI,

BBITTOJIHATH IPSIMBIE H3MEPEHHSI PACCTOSTHUS, BPEMEHH, MacChI Tella, 00bEMa, CHITBI 1 TEMITEPATyPhI
C HCIIOJIb30BAaHUEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3alUCHIBATh MOKa3aHUS MPUOOPOB C
y4€TOM 3a/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH U3MEPEHMUI;

IPOBOJUTH HCCIENOBAaHWE 3aBHUCHUMOCTH OJHOM (U3MYECKON BeNMYMHBI OT JApYyrod ¢
UCTIOJIB30BAaHUEM TPSIMBIX M3MEPEHHH (3aBHCHMOCTH ITyTH PAaBHOMEPHO JBMKYIIErOCs Teia OT
BPEMEHHU JBIDKEHHs Teja, CUJIbI TPEHHUsl CKOJBKEHHUS OT Beca Tella, KauecTBa 0O0pabOTKU
MOBEPXHOCTEH TeT W HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOMIAJN CONPUKOCHOBEHUS TEJ, CHJIBI
YIPYTOCTH OT yJUIMHEHUS MIPYKUHBI, BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPYKEHO TeJOo, YCIOBUH IJIaBaHUA Tell, YCIOBUM paBHOBECHS pbluara 1 OJIOKOB), y4acTBOBATh B
TUTAHUPOBAHUH YI€OHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY M BBITIOJTHATH U3MEPEHUS, CIIEYs
NPEUIOKEHHOMY TUIaHy, (DUKCHPOBaTh pPE3Y/IbTaThl IMOJYYEHHONH 3aBHCUMOCTH (PU3MUYECKUX
BEIMYMH B BUJE TNPEMIOKEHHBIX TaONMMIl M TpaduKOB, JelaTh BBIBOJBI TI0 pe3yibTaTaM
UCCIIEIOBaHMS;

MPOBOJIUTh KOCBEHHBIC W3MEpEHUs] (PU3MUECKMX BEIMYHMH (IIOTHOCTH BEIIECTBA JKUAKOCTH WU
TBEPJOTO TeNa, CHUjla TPEHUS CKOJIbKEHHUs, JaBJIEHHE BO3/yXa, BBITAJIKUBAIOIIAs CHJIA,
JIEMCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTh TEJ0, KOAPPHUIIMEHT MOJIE3HOTO JAEHCTBHS IPOCTHIX
MEXaHHU3MOB), CIEeAysl MNPEUIOKEHHOW HMHCTPYKIMH: MpPHU BBHIMOJHEHUM H3MEPEHHH coOupaTth
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE UCKOMOM BEJTMYUHBI;

co0JIr01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;



e yKa3blBaTh IPHUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONIUecs COCyIbl, OapoMeTp, pbldar, MOJBUKHBIM U HEMOJIBM)KHBIA OJIOK,
HaKJIOHHAs IIOCKOCTB;

e  XapaKTepu30BaTh MPUHIIHUIIBI IEHCTBHUS H3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C ONOPOH
Ha UX ONHUCAHUA (B TOM UYHUCIIe: NOJIINUITHUKY, YCTPOUCTBO BOJONPOBOA, TMIPABIMUECKUI Mpecce,
MaHOMETp, BBICOTOMEp, TMOPIIHEBOH HACOC, apeoMeTp), HCIONb3ys 3HAHUA O CBOWCTBAax
(bu3nuecKkux sBICHUH U HEOOXOJUMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e MPHUBOAMUTH NpUMEPHl (HAXOIUTh MH(GOPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3n4ecKrx 3HaHUH B MIOBCEHEBHOW JKU3HU 11 oOecrieueHust 0€30I1aCHOCTH IIPU OOpaIlleHUH C
npubopaMu M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3I0POBbS U COOJIOACHUS HOPM
9KOJIOTHYECKOT0 MOBE/ICHUS B OKPYXKAIOLIEH cpere;

e OCYILECTBIJISAITh OTOOpP HMCTOYHUKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUMHU C 3a/JaHHBIM
IIOUCKOBBIM 3alIPpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUH M IYyTEéM CpPaBHEHUS DPA3JIUYHBIX
UCTOYHUKOB BBIJICIATh MH(OpMAIMIO, KOTOpasi SBISETCS NMPOTHBOPEYMBOW WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

e WCHOJB30BATh TMPH BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUil HAYYHO-TIONYJSIPHYIO JIUTEPATypy
(bu3M4ecKoro coaep kaHus, ClipaBOYHbIE MaTepPHAJIbl, PECYpChl ceTH VIHTEepHET, BaJeTh IpuéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, mpeoOpa3oBanHusi MH(GOpPMAUM W3 OJHOW 3HAKOBOW CHCTEMBI B
APYTy1o;

e  CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHbMEHHBIE U YCTHBIE COOOIICHUST HA OCHOBE 2—3 MCTOYHUKOB
uHpopMaLuu (pU3NUECKOro COJEepKaHUs, B TOM YHCiIe MyOJINYHO JIeaTh KPaTKUe COOOIIEHUs O
pe3ynabTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHWN, TPH 3TOM TPaMOTHO HCIOIB30BATh
U3y4EHHbII MOHATUHHBIN anmnapar Kypca (pU3MKH, COIPOBOXKIATh BHICTYINICHHE ITPE3CHTALIUEH;

e IIPU BBHINIOJHEHUHU yYEOHBIX MPOECKTOB M MCCIEIOBAHMNA pacrpenesiarTh 00s3aHHOCTH B TPYIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMM 3aJlayaMH, CJEIUTh 3a BBIIOJHEHUEM IUIaHA JEHCTBHIA,
aJICKBaTHO  OILIGHUBATh COOCTBEHHBIM BKJIAJ B JICATEIBHOCTh TPYMIBI, BBICTPAMBATH
KOMMYHHKaTHBHOE B3aMMOICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenus B 8 kiiacce nmpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

e HCIIOJIB30BATh IMOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYI,
arperatHple COCTOSIHMSI BEIIECTBA, KPUCTAIIMYECKME U aMOp(HbIE Tesa, HACBhILIEHHBIH U
HEHACBILICHHBIN Map, BIAXHOCTb BO3[yXa, TEMIlEpaTypa, BHYTPEHHSS DHEPIHs, TEIJIOBOU
JBUTATEb, JJIEMEHTApHbIA JJIEKTPUUYECKUN 3apsll, JJIEKTPUUYECKOE ToJie, MPOBOAHUKU U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

e pa3In4YaTh SIBJIECHUS (TEIJIOBOE PACHIMPEHHME M C)KaTUe, TeIIonepeaada, TEIIOBOE paBHOBECHE,
CMauMBaHME, KallWJUIAPHBIEC SIBICHUS, HUCIAPEHHME, KOHACHCALMs, IUIABJICHHUE, KPUCTAJIIM3alus
(oTBepreBaHME), KWIIEHUE, TeIulonepenaya (TerIoNpOBOJHOCTh, KOHBEKIMS, H3Iy4eHHE),
NIEKTpU3ALNs TeJl, B3aUMOJECHCTBUE 3apsAI0B, NEHUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJIEWCTBHE MArHMTOB, JEWCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM,
IIEKTPOMAarHUTHas: MHAYKLUSA) 10 ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (DU3NUYECKHX SBICHUH B OKpYXKAIOIIEM MHUpE, B TOM YUCIIEe
buznuecKkue ABIEeHUs B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHNE U KallWJUIIPHBIE SBJIEHUS B IPUPO/IE,
KpPHUCTaJIBI B IpHpoJIe, n3nydenue ConHia, 3aMep3aHnue BoJ0EMOB, MOPCKHE OpU3bl, 00pa3oBaHKe
pOChl, TyMaHa, WHes, CHera, JJIEKTpUYECKHE SIBJICHHS B aTMmocdepe, 3JIEKTPUUYECTBO >KUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apei] MOI0COB, POJIb MArHUTHOTO TOJISA JUIS JKU3HU Ha
3emJie, TOJSPHOE CUSHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33aJauy B y4eOHYIO, BbIIEIATh
CYIIIECTBEHHBIE CBOMCTBA (NPU3HAKK) (PU3HUECKUX SBICHUMH;

e ONUCHIBATH U3yYCHHBIE CBOMCTBA TeJl U (PU3UUECKHE SIBICHUS, UCIIONb3Ys PU3NUYECKIE BEITUUUHBI
(TemmepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIJIOTHI, yJeNbHAs TEIJIOEMKOCTh BELIECTBa,
yJleNbHas TEeII0Ta IIaBJIeHMs], yeIbHas TeII0Ta NapooOpa3oBaHus, yAeIbHAs TEIIOTAa CTOPaHUs
TOIJINBA, KOA(P(OUIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAS BIAXKHOCTH
BO3/yXa, JJIEKTPUYECKUH 3apsjl, CHUJa TOKa, JJIEKTPUYECKOE HAaMpsKEHHUE, CONPOTHUBICHHE
IIPOBOJHUKA, Y/IEIHHOE CONMPOTHBIICHHE BEIIECTBA, Pa0OTa M MOIIHOCTb IEKTPHUECKOTO TOKA),
IIPY ONMCAaHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT HCIIOIB3YEMbIX BEJTMUUH, 0003HAYEHHUS



U eIUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE NAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTHUMH BEIWYMHAMH, CTPOUTH TpadUKH H3YyYEHHBIX 3aBUCUMOCTEH (DU3MYECKHX
BEJIMYHUH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKUE SIBJICHUS M TPOIECCHI, HCIOJIB3YsS OCHOBHBIC
MOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU CTPOCHHS BELIECTBA, MPUHIIMII CYNEPIIO3ULIUN
1oJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3aps/ia, 3aKkoH OMa JIJIs ydacTKa Leru, 3aK0H
Jxoyns—Jlenua, 3aKOH COXpaHEHUs SHEPTHH, IIPU ITOM JJaBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA
U 3aIIUCBIBATh €0 MATEMATHUECKOE BBIPAKCHUE;

OO0BSACHATH (U3MUECKHE MPOLECChl W CBOMCTBA Tel, B TOM 4YHCIIE U B KOHTEKCTE CHUTyaluil
MPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHOCIEACTBEHHBIE CBSI3H, CTPOUTH
00BbsICHEHHE W3 |—2 JOTMYECKHMX IIaroB ¢ OMopod Ha |1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiate pacy€éTHbIE 3a1aydl B 2—3 JIEHCTBUS, MCIOJb3YS 3aKOHBI U (OPMYIIbI, CBSA3BIBAIOIINE
dus3nyecKue BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBUS 33Jaud 3allMCHIBATH KPATKOE YCIOBHE,
BBISIBJISITH HEJAOCTATOK JIAHHBIX JUIsl pPELIeHUs 3aJauyd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOMUMBIC Il € pPEIIeHUs, MPOBOJUTH PAcU€Thl M CPaBHUBATH IOJTYYCHHOE 3HAYCHUC
buznyecKoil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEHIMTh TP IMOMOIIM (U3HUYECKUX METOJIOB,
UCIIONIBb3YSl OINMCAHUE WCCIEIOBAHM, BBIACIATH IPOBEPSIEMOE MPEINON0KEHNE, OLIEHUBAThH
MPABWJIBHOCTb MOPSIIKA MPOBEICHUS UCCIICIOBAHMSI, JICJIATh BBIBO/IBI,

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUM WU (DU3HUECKUX CBOMCTB Tel
(3aBUCHMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHusl MpH H3IYYCHHH OT I[BETa M3JIydaromiei (MOTrJoLIaromieil) MOBEPXHOCTHU, CKOPOCTh
UCTIAPEHUS BOJBI OT TeMIIEPaTyphl )KUIKOCTH | IIOMAAN €€ MOBEPXHOCTH, DICKTPU3ALUS TSI U
B3aMMOJICHCTBHE  DAJCKTPUUYECKUX  3apsA/IOB, B3aUMOJICHCTBUE  TMOCTOSHHBIX  MarHuTOB,
BU3YyaIM3allisi MarHUTHBIX TIOJIEH ITOCTOSHHBIX MArHWTOB, JIEHCTBUS MAarHUTHOTO TIOJS Ha
MPOBOJHMK C TOKOM, CBOIMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOIBUTATENIsl IOCTOSTHHOTO TOKA):
GopMyITMpPOBaTh TPOBEPSICMBIE TPEAIOIOKCHHSI, COOMPATh YCTAHOBKY W3 IPEIIOKEHHOTO
000py/I0BaHusl, OMUCHIBATh X0/ OMBITA U OPMYTUPOBATH BHIBO/IBI,

BBITIOJTHSATH MPSMBIC U3MEPEHUS TEMIIEPATyPhl, OTHOCHTEIHLHONW BIKHOCTH BO3/yXa, CHIIBI TOKA,
HANPSDKEHUS. C MCIOJIh30BAaHUEM AHAJIOTOBBIX MPUOOPOB W JATYUKOB (DU3MUYECKUX BEITUYHH,
CpPaBHUBATH PE3yJIbTAaThl U3MEPEHUH C YUETOM 3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH;

MPOBOANTH UCCIICJOBAHME 3aBHUCUMOCTH OJHOM (PHU3WYECKOW BEIMYUHBI OT JAPYrol ¢
HCIIOJTb30BAHUEM TIPSIMBIX U3MEPECHHH (3aBUCHMOCTE COTPOTHBIICHUS ITPOBOIHHUKA OT €T0 JITTHHBI,
TUTOMIA/IN TIOTIEPEYHOT0 CEYSHHSI U YACIbHOTO COIPOTUBIICHHUSI BEIIIeCTBA MPOBOAHHKA, CHUJIBI TOKA,
UIYIIEro Yepe3 MPOBOIHUK, OT HANIPSHKEHUS Ha MPOBOJAHUKE, UCCIIEIOBAHUE MOCIIEI0BATEIBHOTO
U TIapajuIeIbHOTO COEIMHEHUH TPOBOIHUKOB): TUIAHUPOBATh HCCIEI0BAaHUE, COOMPATh YCTAHOBKY
Y BBITIOJTHATH H3MEPEHUS, CIIEAYS MPEAIOKCHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTaThI TIOTYyICHHON
3aBUCHUMOCTH B BUJI€ TaOIUIl U TpadUKOB, AeTaTh BHIBOABI MO Pe3yabTaTaM MCCIEIOBAHUS;
MIPOBOJIMTH KOCBEHHBIC M3MEPCHHS (PU3NICCKUX BETUYHH (yIeiabHas TEIUIOEMKOCTH BEIECTBA,
COMPOTHUBIICHWE TIPOBOJHMKA, paboTa M MOIIHOCTh DJIIEKTPUYECKOTO TOKA): TUIAHUPOBAThH
U3MEpeHUs, COOMPaTh IKCIECPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEATOKCHHON WHCTPYKIIUU, U
BBIUMCIISTH 3HAUCHNE BETMUUHBI,

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MIPUHIIUIIBI JEHCTBHS N3YUYEHHBIX TPUOOPOB U TEXHUYECKHUX YCTPOMCTB C OMIOPOA
Ha WX ONHUcaHus (B TOM YHCJIC: CHCTeMa OTOIUICHHS JIOMOB, THTPOMETp, IapoBas TypOWHA,
aMIepMeTp, BOJBTMETP, CUETUMK DIICKTPUUYECKOW IHEPTUH, SIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJIbHBIC DIEKTPOIPUOOPHI (TPHUMEPHI), JIIEKTPUICCKUE TIPETOX PAHUTEIH, JICKTPOMArHHT,
AIIEKTPOJIBUTATENb MTOCTOSHHOTO TOKA), UCIIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHHUNA U
He0OXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W W3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (3KUIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHETO CTrOpaHHUs, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI 3JEKTPHUUECKUX IIerei ¢
MOCNIEAOBATEIbHBIM U MAPAUICIBHBIM  COCIMHEHUEM JJIEMEHTOB, pa3linyas yCIOBHBIC
0003HaYeHHsI 3JIEMEHTOB AJIEKTPUUECKUX LETei;

MPUBOJIUTH TpPUMEPHl (HAXOAUTH MH(OPMALHIO O TpHUMEpax) MPAKTHYECKOTO HUCIOIb30BaHUS
(U3UYECKUX 3HAHHWI B TIOBCEIHEBHOM KU3HM I o0ecredeHus: 0€30MacHOCTH MPU OOpAIeHUH C



npudopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 310pOBbS M COONIONCHHS HOPM
HKOJIOTHYECKOTO MOBE/ICHHS B OKPY>KaIOLIeH cpelie;

e OCYIIECTBIATh TMOHMCK HH(popManuu (u3ndeckoro conepkaHust B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUH U MyTEM CpAaBHEHHSI JOTTOJHUTEIBHBIX UCTOYHUKOB BBLICATH HH(POPMALIUIO,
KOTOpasi SABJISIETCS TPOTHBOPEUMBON HIT MOYKET OBITh HEJJOCTOBEPHOM;

e HCNOJB30BATh TMPH BBHINOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIONYJSIPHYIO JIUTEPATypy
(Gu3MYECKOTO0 ColepKAHNUS, CITPABOYHBIC MaTepHAIIbI, PeCypChl ceTH MIHTepHeT, BIaieTh npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, mpeoOpa3oBaHusi MH(DOpPMAIUMM W3 OJHOW 3HAKOBOW CHCTEMBI B
JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIE COOOIEHUs, 00001as HHPOPMALIUIO U3
HECKOJIBKUX HCTOYHUKOB (DPU3MYECKOro coNepKaHUS, B TOM 4YHCIE ITyOJIMYHO HPEACTABIATH
pe3yibTaThl MPOSKTHOW MIIM MCCIENIOBATEIbCKON JIEATENIbHOCTH, TMPH OSTOM TI'PaMOTHO
UCIIONIb30BAaTh M3YYEHHBIH MOHATHHHBINA ammapar Kypca (U3UMKH, COMPOBOKAATH BBICTYIIJICHUE
MPE3EHTALUEN;

e TIPU BHINOJHEHUU YYEOHBIX MPOEKTOB W HMCCIEAOBAHUN (PU3NYECKUX MPOLECCOB PACHPEACITIATH
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTABICHHBIMHU 3a/1a4aMH, CIECIUTH 33 BBITOJHEHHEM
IUlaHa JIGHCTBUH W KOPPEKTUPOBATh €ro, aJEKBAaTHO OLIGHUBATh COOCTBEHHBIH BKIaJl B
JeSITeTbHOCTD TPYIIIBI, BBICTPanBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBHUE, POSBIISS TOTOBHOCTh
pa3pemarb KOH(IUKTHL

K xoniy oOyueHus B 9 kiiacce peIMEeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

e HCHOJb30BATH MOHATHS: CUCTEMA OTCUYETA, MaTepHaabHasl TOUKA, TPACKTOPHsI, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKEHMS, neopmanus (ynpyras, IIaCTUYECKas ), TpEHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTH, aOCOIHOTHO
TBEPOE TEJO0, UEHTP TSHKECTU TBEPJOTO TEa, paBHOBECHE, MEXAHUYECKUE KOJIEOaHUsI U BOJIHBI,
3BYK, MH(QPA3BYK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30pPYKOCTh U J1aJbHO30PKOCTh, CIEKTPhl UCIYCKAHUS W TOIJIONIeHHUs, anbda, Oeta- u
ramma-Mu3JIy4eHUs, U30TOIbI, II€PHAs YHEPTETHKA;

e pasnuyarth SABJIEHUS (PaBHOMEpPHOE W  HEPAaBHOMEpPHOE NPSIMOJIMHEHHOE  JBHUKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE BI)KEHUE, CBOOOIHOE Ma/IeHUE TeJll, PABHOMEPHOE JIBUKEHHE
[0 OKPYXXKHOCTH, B3aMMOJEHCTBHE TeJl, PEaKTUBHOE JIBUKEHHE, KojeOaTesJbHOE JBUKEHHE
(3aTyxarolye U BBIHYXKJICHHBIE KOJIeOaHNUs1), PE30HAHC, BOJIHOBOE JIBUKEHHE, OTPaXKEHHUE 3BYKa,
HNPSIMOJIMHEMHOE pacHpOCTpPaHEHUE, OTPAKEHHUE M IPEIOMIIEHHUE CBETa, IOJHOE BHYTPEHHEE
OTpa’K€HHE CBETa, Pa3NioKeHHE OEJoro CBeTa B CIEKTP M CIO0KEHUE CIEKTPAJIbHBIX I[BETOB,
JUCTIEpCUsl CBETa, E€CTECTBEHHas pPaJUOAKTHUBHOCTb, BO3HHWKHOBEHHE JIMHEHYaTOro CrekTpa
U3JIY4EHUs1) 10 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JIaHHOe (U3HYECKOE SBJICHHE;

e pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUECKUX SBJICHUH B OKPYKAIOLIEM MUpE (B TOM YHCIIe
duznueckue SBJICHUS B MPUPOE: MPUINBBI U OTJIMBBI, JABHKEeHUE TulaHeT COJIHEYHON CHUCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
ceificMHuUecKHe BOJIHBI, IlyHaMU, 3X0, LIBETa TeJI, ONTHUYECKUE SBJIECHUS B IPUPOJIE, OMOJIOTHYECKOE
JeicTBUE BHUIUMOIO, YJIbTPapHUOJIETOBOTO M PEHTTEHOBCKOIO M3IIyYeHHMH, €CTeCTBEHHBIN
paZvoakTUBHBIN ()OH, KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE HU3JIyY€HUE MPUPOAHBIX MUHEPAJIOB,
JEICTBUE pPAJMOAKTUBHBIX MW3JIyYEHUH HAa OpPraHW3M 4YeEJIOBEKa), NP ATOM IEPEBOAUTH
MPAKTHUYECKYIO 3aj]auy B yueOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DU3HUECKUX
SIBIICHUI;

e  ONUCHIBATH U3yYEHHBIE CBOMCTBA TeJl U (PU3UUECKHE SIBICHUS, UCIIONb3Yys (PU3NYECKIE BEITUYUHBI
(cpemHsii M MrHOBEHHas CKOPOCTh Tejla NpU HEpaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMenieHue, NyTh, YIiioBas CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHUs, BEC Tela, UMIIYJIbC Tela, HMILYJIbC CHIIBI, MEXaHudeckas pabora u
MOIIHOCTb, MOTEHIMAJIbHAS YHEPT U TeJla, TOJHATOrO Ha/l HOBEPXHOCTBIO 3€MJIH, TOTEHIIUAIbHAs
DHEPrusl CXKATOW NMPYKUHBI, KWHETHUYECKAs SHEPIUs, MOJIHAsI MEXAaHWYECKask dHEprus, epuoa u
4yacToTa KoJIeOaHUH, UIMHA BOJIHbI, FPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, [I0KA3aTeNb
MPEJIOMIJICHUS CPEJIbI), IIPU OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3MUECKUIT CMBICIT UCIOIB3YEMbIX
BEJIMYMH, 0003HAYEHUS U €AUHUIBI (PU3NUECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE



JAHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTh TIpapUKU H3YyYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA T, (PM3NUYECKHE SBICHUS U IIPOLIECCHI, UCTIONIB3YS 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIMII CYTIEPIIO3UIIUH CHUJI, TPHUHIIAI OTHOCUTEIbHOCTH
["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMIIYJbCA, 3aKOHBI OTPAKEHUS U MPEJTOMIICHUS
CBETa, 3aKOHBl COXPAaHEHUS 3apsAJ0BOIO U MAacCCOBOIO YHUCEI NPHU SAECPHBIX PEAKLUAX, IPU STOM
JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MaTEMaTHYECKOE BbIPaKEHUE;
OO0BSICHATh (U3NYECKHE TPOIECChl W CBOWCTBA TEN, B TOM YHCIE€ U B KOHTEKCTE CHUTyalUi
IIPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BbISBIATh NPUUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOMUTH
o0bsicHeHHEe U3 2—3 JIOTUYECKUX ILIAroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTth pacyéTHbIE 3a/1a4M (ONUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIOJIb3Ysl 3aKOHBI U
dopmynbl, cBsA3bIBarOIIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJIOBUS 3aJauyM
3aMMChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTAIONINE WM H30BITOYHBIC NaHHbIE, BHIOWPATH
3aKOHbl U (OpMyJbl, HEOOXOAMMBIE sl PEUICHUs, IPOBOJUTH pacuyéTbl M OLEHHUBATh
PEATMCTUYHOCTD MOIYYEHHOTO 3HaUCHHs (PU3MUeCcKOl BEIMIHUHEI,

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXKHO pEIIUTh NP HOMOIIM (PU3UYECKUX METOJIOB,
UCIOJIb3YSl OINMCAHUE HCCIEIOBAHMs, BBIACIATH IPOBEPAEMOE INPEIOI0KEHUE, OLEHUBAThH
IPaBUIBHOCTh TOPSJKAa IPOBEACHUS HCCIEAOBaHMs, JlelaTh BbIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

IPOBOJUTH ONBITHl 0 HAOMIOJCHUIO (PU3MUECKUX SBICHUM WIM (PU3MYECKHX CBOWMCTB Tell
(u3yueHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHUs HHEPIHM, 3aBUCUMOCTb IEpHOJa
KoJIeOaHUI MPYKUHHOI'O MasiTHUKA OT Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MaJIbIX KOJICOAHHM, TPSIMOIMHEHHOE PACIPOCTPAHCHHUE CBETA, Pa3joKeHHE OEIoro
CBETa B CIIEKTP, U3yYEHHUE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKaje M CBOICTB M300pa)KeHUs
npeaMeTa B coOuparoleil JuH3€e, Ha0Jt0IeHNE CIUIOLIHBIX U JIMHEHYAThIX CIIEKTPOB M3IyYEHUs):
CaMOCTOSITENIbHO cOOMPATh YCTAaHOBKY U3 M30BITOYHOIO Habopa 00OpYyJOBaHUS, OMHUCHIBATH XOJ
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOJIUTH NPH HEOOXOJUMOCTH CEpPHIO NPSMBIX H3MEPEHHH, ompejaesss cpeiHee 3HaueHue
HU3MepsieMoi BeMUYMHBI ((POKYCHOE pacCTOsSTHUE COOMparoIiei JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTENHLHOI0 Ipudopa);

IPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (M3NYECKUX BEIMYMH C HCIOJB30BAHUEM MPSMBIX
U3MEpeHuil (3aBUCUMOCTb IyTH OT BPEMEHHU MpPU PAaBHOYCKOPEHHOM JIBUKEHMU 0e3 HavyaJbHOMH
CKOPOCTH, Nlepuoja KoneOaHuil MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTHU, 3aBUCUMOCTH YIJia
OTpaKeHHsI CBeTa OT yrja MaJeHHs M yrjia NpeloMIIeHHs OT yrja HaJeHus): MJIaHUPOBaTh
HCCJIEJOBAaHKUE, CAMOCTOSATEIbHO COOMpATh YCTAaHOBKY, (PUKCHUpPOBATH PE3yJbTaThl MOTYYEHHON
3aBHCUMOCTH (PU3UYECKUX BEJTMUMH B BUJE TaOJIUIl U rpauKOB, JIeJIaTh BBIBOBI 110 pPe3yJbTaTaM
UCCIIEJIOBAHMUS,

IPOBOJUTH KOCBEHHbIE MU3MEPEHUs (PU3NYECKUX BEIUYMH (CpelHsAs CKOPOCTh M YCKOpPEHHE Tena
IpU PaBHOYCKOPEHHOM [IBUKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTb MPYXKHHBI,
KOO(QPUIMUEHT TPEeHUs CKOJIbKEHHs, MeXaHHuecKas pabdoTa M MOIIHOCTh, YacTOTa U MEPUOJ
KoJie0aHUI MaTeMaTUYeCcKOro U MPYKUHHOTO MasiTHUKOB, ONITUYECKas CHJIa COOMpPAIOIIen JTUH3BL,
pPaMOaKTUBHBIA (DOH): TUIAHUPOBATh M3MEPEHUs, cOOMPATh HIKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITTOJTHATh M3MEPEHHUS, CIeNysI MPEUI0KEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAUCHUE BEIWMIHHBI U
aHAJIM3UPOBAThH MOJyYEHHbIE PE3YyJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUH;
coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3nnyaTh OCHOBHBIE TPU3HAKM H3YUEHHBIX (U3MUECKUX Mojenell: MaTepualibHas TO4YKa,
a0COTIOTHO TBEPJOE TEJI0, TOUEUHBIN NCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, TUIAHETapHask MOJIENb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTeprU30BaTh IMPUHIIAIIBI IEHCTBHS H3yYEHHBIX IPUOOPOB U TEXHUYECKHUX YCTPOICTB C OMOPOH
Ha MX OMMUCAaHUs (B TOM YHUCIE: CHUAOMETP, JATUUKU IOJIOKEHHs, PACCTOSIHUS U YCKOPEHUS,
pakeTta, 9X0JI0T, OUKH, IEpUCKOI, (hoToaInapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOI, J03UMETD,
Kamepa BuibcoHa), uMcnonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SABJICHUH M HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCTONb30BaTh CXEMbl M CXEMAaTUYHbIE PHCYHKHM M3YYEHHBIX TEXHMUYECKMX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPH PEIICHUHN YIeOHO-TTPAKTHYECKUX



3a7jay, ONTUYECKHE CXEMbI Ul MOCTPOEHUS M300pakeHUH B IJIOCKOM 3€pKajle U coOuparoiei
JINH3E;

IPUBOANUTH TPUMEPHl (HAXOIUTh HMH(POPMALMIO O MpUMEpax) MPaKTUUYECKOro HCIOIb30BAHUSA
¢u3nUecKruX 3HAHUN B TIOBCEIHEBHOW KU3HU Il oOecrieueHust 6€30IacHOCTH P OOpaIEeHUH C
npubopaMu M TEXHUUYECKMMM YCTPOMCTBAMH, COXPAaHEHMs 370pPOBbS U COOJIOACHUS HOPM
HKOJIOTUYECKOTr0 MOBEIEHHS B OKPYKAIOLIEH CpeLE;

OCYILECTBIIATh MOUCK MHpOpManuu (U3NYECKOTro coaepkaHus B MHTepHeTe, caMOCTOSTEIbHO
dbopMynupys TOMCKOBBIA 3allpoc, HAXOAWUTh MYTHU OMPEICNICHUS JIOCTOBEPHOCTU MOIYUYCHHOU
MH(pOPMAaLIMU Ha OCHOBE UMEIOLIMXCS 3HAHUN U JONOJHUTEIbHBIX HCTOYHUKOB,;

UCIOJIb30BaTh IIPU  BBINOJHEHUM YYEOHBIX 3aJaHUA HAyYHO-TIONYJSIPHYIO JIMTEpaTypy
(bu3M4ecKoro coaep kaHus, ClipaBOYHbIE MaTEPHAJIbl, PECYpPChI ceTH VIHTEepHET, BIafeTh IpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, npeoOpa3oBaHus MH(POpPMAIMM W3 OJHOW 3HAKOBOW CHCTEMBI B
ApYTy*o;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE HH(OpPMAIUM U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOro COJEpKaHMs, IYOJWYHO MPEICTaBIATh PEe3yJbTaThl
HpOGKTHOf/’I NI I/ICCJIGI[OBaTeJII)CKOfI ACATCIIBHOCTU, TIpU OTOM TI'PaMOTHO HMCIIOJIb30BAaTh
U3y4eHHbIN MOHATUHHBINA amnmapar W3ydaeMoro pasjena (pU3MKu U CONPOBOXKIATh BHICTYIJICHUE
Ipe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



Temamuueckoe niaanupoeanue

7 Knacc
Ne Kom-Bo U3 HUX
n/n Teva 4acoB K.p J.p
1 ®dwusrka u ¢€ poJib B MO3HAHUU OKPYIKAFOIIETO 4 1
MHpa.
5 [TepBoHavaNbHBIC CBEJCHUS O CTPOCHUH 6 1
BCIICCTBA.
3 JIBrm>kKeHrE U B3aMMO/ICHCTBHE TEII. 22 2 5
4 JlaBiieHME TBEpPABIX TEII, KUJIKOCTEN U 20 5 5
ra3oB.
5 PaboTa 1 MOIITHOCTH. DHEPTHS. 16 1 2
Hroro: 68 5 11
8 knacc
No Kon-Bo W3 HUX
n/m Tewa 4acoB K.p J.p
1 TertoBbIe SIBIICHUS. 23 2 3
2 DNEeKTPUYECKUE U MAarHUTHBIC SIBJICHHUS. 33 1 7
4 CBETOBEIC SBJICHHSL. 10 1
5 Hrorosoe noBTopeHue. 2 1
Hroro: 68 4 11
9 Kknacc
Ne Kom-Bo U3 HUX
Tema
n/n 4acoB K.p Jp
1 MexaHndecKkue sSBICHHUS. 34 2 2/1
2 MexaHnyeckue KoneOaHus U BOJTHBL. 3BYK. 14 1 1
3 DJIEKTPOMarHuTHOE MOJIE U 24 1 2/1
AIIEKTPOMArHUTHBIC BOJHBI. CBETOBBIE
SIBJICHUS.
4 KBanTOBEIE ABJICHUS 19 1 2
5 Crtpoenue u 3Bomtonusi BceneHHOM. 5
6 Hrorosoe noBTOopeHue. 6 1
Hroro: 102 6 7/5
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