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IIOACHUTEJIbBHASA 3AIINCKA.

Pabouasi TmporpaMMa COCTaBjieHa B COOTBETCTBHMM C TpeboBaHusMu DefepasbHOTO  TOCY/IapCTBEHHOTO
obpa3oBaTe/bHOTO CTaHJapTa OCHOBHOro obiiero obpasoBanus (PI'OC OOQO); TpeboBaHUSIMU K pe3yibTaTaM OCBOEHMS
OCHOBHOM 00pa30BaTe/ibHOM MpOrpamMmbl (JIMUHOCTHBIM, MeTarpeMeTHbIM, IpeAMeTHbIM); OCHOBHBIMM TIOXOJaMH K
pa3BUTHIO U (OPMHPOBAHMIO YHUBEPCATbHBIX yueOHbIX AeiicTBuii (YY) A/is OCHOBHOTO 00I1ero obpa3oBaHusi, Ha OCHOBe
aBTOPCKOM IIPOrpamMMbl OCHOBHOTO 00Irjero o6pa3oBanus mo ¢u3mke B 7 kmacce (aBtopel: A. B. Ilépemmkun, H. B.
®unonosuy, E. M. ['yTHUK)

denepanbHBIA 6a3UCHBIM YueOHBIN IJ1aH 11 00pa3oBaTeIbHLIX yupexkaeHui Poccutickoii ®egepariyivi oTBOUT 6 YacoB
B HeJiesTto J1s1 00si3aTe/IbHOTO n3yueHus (H3UKU Ha 6a30BOM yPOBHE CTYIIeHH OCHOBHOTO 0011iero obpa3oBanusi. B Tom unciie
B 7-9 Kjaccax 110 2 yueOHbBIX Yaca B HeZie/ito. B maHHOM paboueit iporpaMMe Ha u3yueHue (pU3WKU B 7 Kacce OTBOAUTCS 2
yaca B HeJle/Tto, 13 pacuéTta 34 yuebHble HeJjenu — 68 yacoB B rof.

PervioHaibHbIM KOMIIOHEHT OCYI[eCTBJISIETCSI HAa KaXX/I0M YPOKe (hparMeHTapHO.

Pabouasi rporpamMmMa azarntdpoBaHa /s ydamuxcs ¢ OB3, obyuaroruxcsi B 3ToM Kiacce. CocTaBeHbI

Pa3HOYPOBHEBbIE KOHTPOJIbHBIE PA0OThI, COOTBETCTBYIOIIME TPEM YPOBHSIM 00yueHUs (TIPUIOKEHHE).

Ilnanupyemblie pe3y/JbTaThl OCBOEHUsI Y4eOHOro mpejMeTa .

JINUHOCTHBIE pe3y/IbTaThl:

* c(hopMUPOBAHHOCTH TI03HABATE/IbHBIX UHTEPeCOB, MHTEe//IeKTYalbHbIX ¥ TBOPUECKUX CITIOCOOHOCTeN yualluxcs;

* y0eXx/IeHHOCTb B BO3MOXXHOCTH TI03HAHWS TIPUPO/IbI, B HEOOXOAWMOCTH Pa3yMHOTO HCII0/Ib30BaHHUS [JOCTKEHUI
HayKu U TEXHOJOTWM [jis Ja/JbHeWIero pasBUTHs Ye/IOBeUeCKOro oOIecTBa, yBakeHHe K TBOpPLIAM HayKU U TeXHUKH,
OTHoOIIIeHHe K (h13UKe KaK 7IeMeHTy 001ijeuesioBeueckoil KybTypbl;

* CaMOCTOSITETbHOCTh B IPHOOpeTeHNM HOBBIX 3HAHUM U MPAKTUUeCKUX YMEeHUI;

* TOTOBHOCTb K BBIOOPY JKU3HEHHOTO ITyTH B COOTBETCTBUN C COOCTBEHHBIMU MHTEpeCaMH U BO3MOXXKHOCTSIMU;

* MOTHBAI[Us 00pa30BaTeIbHON JIeITe/IbHOCTU IITKOJIbHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO TOAXO0/a;

* (hopMupOBaHUe 1[eHHOCTHBIX OTHOIIIEHUN APYT K APYTY, YUMUTE/0, aBTOpaM OTKPBLITHUH U M300peTeHUi, pe3y/ibTaTaM
obyueHwusl.

MeTtanpe/jMeTHbIe pe3y/IbTAaThI:

* OB/Ia/leHHe HaBblKaMM CAMOCTOSITeJIbHOTO MpUOOpeTeHHsi HOBBIX 3HAHWM, OpraHv3alyd yueOHOU [JesiTe/IbHOCTH,
MOCTAaHOBKHU LieJiel, MJIaHMPOBaHUsl, CAMOKOHTPOJISI U OLIeHKM pe3y/IbTaTOB CBOEW [eATeSbHOCTH, YMEHUsIMU TpeABU/EeTh
BO3MOJKHbI€ pe3y/IbTaTbl CBOUX JEHUCTBUMU;



* TIOHMMaHKe pa3Tuuniid MeXKJy UCXOAHbIMU (DaKTaMU U TUMOTe3aMu [i7isi UX 00BsICHEeHUS], TeOPeTUUeCKUMU MOJeIsIMU
Y peaJbHBIMU OObEeKTaMU, OBJaJ/leHHe YHHBepCalbHbIMU YueOHbIMHU AeMCTBUSAMU Ha TpPUMepax TUIoTe3 AJisi 00bsSICHEHUS
W3BECTHbIX (DAKTOB U SKCIIEPUMEHTA/IbHOM TIPOBEPKH BBIJBUTAaeMbIX THUIIOTe3, pa3pabOTKU TeopeTHUYecKuX Mozesiei
TPOLIECCOB WJIW SIBJIEHUM;

* (hopMHUpOBaHUE yMeHUU BOCIIPUHWMATh, TepepadaThiBaTh U TPeAbSBISATE WHGOPMAIHMIO B C/IOBECHOW, 0Opa3HOM,
CUMBOJIMYECKOU (hopMax, aHaTM3MPOBaTh U TiepepabaThIBaTh MOMyUeHHYI0 HH(MOPMAIHIO B COOTBETCTBUH C ITOCTABI€HHBIMH
3a/lauaMU, BbI/IeJIATb OCHOBHOE CO/lep>KaHWe MPOYUTAHHOTO TeKCTa, HaXO[UTh B HEM OTBeThI Ha MOCTaB/IeHHbIe BOIIPOCHI U
v3/araTh ero;

* TIppoOpeTeHre OMbITa CaMOCTOSATETLHOTO TMOMCKA, aHa/iu3a U oTbopa MHMOPMAaIMKM C UCIOJb30BaHUEM Pa3TuUHbIX
HMCTOUYHUKOB W HOBBIX MH(GOPMAaILIMOHHBIX TeXHOJIOTUM [I/Is pellleHus TI03HaBaTe/IbHbIX 3a7iay;

* pa3BUTHE MOHOJIOTMUECKOW U AUAJOrHyeckoi peud, yMeHHUsl BbIpa)KaThb CBOU MBIC/IA U CITIOCOOHOCTH BBICTYLINBATh
cobece/lHMKa, TIOHUMAaTh €r0 TOUKY 3peHHs], IPU3HaBaTh MPaBo APYroro uejgoBeka Ha MHOe MHEHUE;

* OCBOEHMe TIpUEMOB [eMCTBUM B HeCTaHJApPTHBIX CUTYyal[UsiX, OB/aJleHhe SBPUCTUUECKUMHU MeTOAAMM pelleHUs
ripobJiem;

* (hopmupoBaHue yMeHHI paboTaTh B TPYyMIe C BBIMOTHEHWEM Ppa3/IMUHbIX COI[MA/IbHBIX DPOJieM, Tpe/CTaBIsaTh U
OTCTauBaTh CBOU B3TJISiAbI U YOEXKIeHNUs, BECTH JTUCKYCCHIO.

IIpeagMeTHBbIe pe3y/IbTaThI:

* 3HaHUS O TpHUPOjle BaKHENIMX (H3MUeCKUX SIBJIEHHWM OKDY’Kalolllero Mupa U TOHUMaHUe CMbIC/Ia (PU3NUeCKUx
3aKOHOB, PaCKphIBAIOI[UX CBSI3b U3yUEHHbIX SIBJIEHUH;

* yMeHHs TIO/Ib30BaThCA MeTO/JaMM HAay4yHOrO0 WCC/Ie/iIOBaHUSI SIBIEHUW TPUpO/bl, MPOBOAUTHL Hab/t0jeHus,
TIJIAHUPOBATh U BBITIOMHATh 3KCIIepUMeHThI, 00pabaThiBaTh pe3y/abTaThl U3MEPEeHUH, TIPe/ICTaB/IATh Pe3y/IbTaThbl U3MEePEeHUM C
nomoibo Tabmuil, rpadukoB U ¢dopMysa, oOHapy>KWBaTh 3aBUCUMOCTH MeXAy (GHU3MUeCKUMH Be/MYMHAMH, OOBSICHSTH
TMOJIyYeHHbIe pe3y/bTaThl U [ieJ1aTh BbIBO/bI, OLEHMBATh IPAHULIbI TTOTPEIITHOCTEN pe3yabTaTOB U3MEPEeHU;

* YMeHUs TIDUMEHSITh TeOpeTUUecKue 3HaHus 10 (U3MKe Ha MpaKTHKe, pellaTh (pU3MyecKre 3a7iaud Ha MpPUMeHeHUe
MOJTyYeHHbIX 3HAHWU;

* YMeHUS ¥ HaBBIKU TTPUMEHSITh MO/TyYeHHbIe 3HaHUS AJis 00bsICHEeHUS TIPUHLIUATIOB /1eHCTBUS Ba)KHEUIIINX TeXHUIEeCKUX
YCTPOMCTB, pellieHus TIPaKTUUeCKUX 3aZiau TTIOBCeTHeBHOM »KMU3HU, 0becrieueHrst 6€30T1aCHOCTH CBOe yKU3HH, PalliOHA/TLHOTO
TIPUPO/0TI0Ib30BaHUS U OXPaHbl OKpPYKatolljeli cpe/ibl;

* (opmupoBaHue yOexaeHHs B 3aKOHOMEDHOW CBSI3M W I103HABAEMOCTH SIBJIEHWMM TMPUPOJBl, B OOBEKTUBHOCTH
Hay4HOr'0 3HaHUS, B BEICOKOU 1IeHHOCTH HayKW B Pa3BUTUU MaTepUaibHOU U yXOBHOM KY/bTYPhI JItO/1el;



* pa3BUTHe TEOPeTUYEeCKOrO MbIIIeHUs] Ha OCHOBe (OPMUPOBAaHUS YMEHMM ycCTaHaBiAMBaThb (DakKThbl, pas3/inyaTrh
MPUYUHBI U C/e[CTBUs, CTPOUTb MOJENU U BbIIBUraTb TUIIOTe3bl, OTHICKWBaThL U (HOPMYJIMPOBAaTh [OKa3aTelbCTBa
BBI/IBUHYTBIX THUIIOTE3, BBIBOAUTD M3 JKCTIepUMeHTaIbHbIX ()aKTOB U TeOpeTHUeCKHUX Mojiernei (hu3nyeckre 3aKOHbI;

* KOMMYHUKATHBHbIE YMeHUs JOK/IaJbIBaTh O pe3yJbTaTaX CBOEro UCCIe[JOBaHKsI, yUaCTBOBaTh B UCKYCCHH, KPAaTKO U
TOYHO OTBEYaTh Ha BOTIPOCHI, UCI0/Ib30BaTh CIIPABOYHYIO JIMTEPATYPy U Apyrve UCTOYHHUKUA MH(POPMaLIUH.

BBE/IEHUE

YueHUK HayuuTCS:

cobstroaTh TipaBUsia 6€30MacCHOCTH U OXPaHbI TPy/a Mpu paboTe ¢ yueGHBIM U TabopaTOPHBIM 000PYZOBaHUEM;

TIOHMMaTh CMBIC/I OCHOBHBIX (PU3MUECKHWX TEePMHUHOB: (r3nueckoe Teso, (Qu3Mueckoe siBjieHHe, (u3nueckas BeIWYMHa,
e/IMHULIbI U3MepeHus;

TIOHKMMAaTb POJIb SKCIIePUMEHTa B M0/IyueHUH HayuyHoW UH(opMaLuy;

TIPOBO/IUTH MPsiMble U3MepeHusi PU3NUeCKUX BeJIMUMH: BpeMsi, PaCCTOsIHUE, TeMIiepaTypa; IMPY 3TOM BbIOHMPATh ONTHUMaJIbHBIN
crocob u3MepeHus 1 UCTI0/Ib30BaTh TTPOCTEMIITHEe METO/IbI OLIEHKH TOTPeITHOCTel W3MepeHHH.

VICTIO/Ib30BaTh TPU BBITIOJIHEHUM Y4YeOHBIX 3a/jau HayuHO-TIOMYJISIPHYIO JIUTepaTypy O (M3WYeCKUX SIBJIEHUsIX, CIIpaBOUHbIe
MaTepuaJibl, pecypchl IHTepHeT.

YueHuk nosyuum 603MO*CHOCMb HAYUUMbCA:
0CO3HaBaTh LIEHHOCTb HAYUYHBIX UCC/e[JOBaHWH, poJsib (DU3UKU B pacCIIMpeHuy Tpe/iCTaB/ieHu 00 OKpysKarolleM MHupe U ee
BKJ/Ia/l B y/IyYllleHUe KaueCTBa >KU3HUY;
CpPaBHUBAThb TOUHOCTh U3MepeHUs] (PU3NUECKUX BeTUUMH T0 BeJIMUYMHE UX OTHOCUTETbHOW TMOTPEeIIHOCTU TIPU MPOBEeAEeHUH
MPSIMbIX U3MEPEeHUN;
BOCTIpUHUMAaTh MHGOpMaluio GU3UUeCKOro COJiep)KaHWs B HAy4HO-TIOMYJISIPHOW JuTepaType U CpeACTBaXx MacCOBOM
vHpOpMaLMK, KPUTHUECKH OL[eHWBATh TOy4YeHHYI0 WH(MOpMAIMI0, aHa/M3UpYysl ee cojiep)kKaHue W JaHHble 00 MCTOUHUKE
vH(popMaLuy;
Co3/1aBaTb COOCTBeHHbIE TTMChbMEHHbIe U YCTHbIEe CO0DIIeHHsI 0 (PH3UUeCKUX SIBJIEHUSIX Ha OCHOBE HECKOJIbKUX MCTOYHUKOB
vH(bOpMalL1H, COTTPOBOXK/IAaTh BLICTYTIEHHE TIpe3eHTallel, yuuThiBas 0COOEHHOCTH ayAUTOPUU CBEPCTHUKOB.
HCTI0/Tb30BaTh TI0/TyueHHbIe HaBbIKK U3MepeHUi B ObITY;

MOHMMATh POJIM YUYeHbIX Hallleil CTPaHbl B Pa3BUTUU COBPEMEHHOM (PU3MKU Y BUSIHUM HAa TEXHUYECKUI U COLIMA/IbHBIN

rporpecc.

ITEPBOHAYAJIBHBIE CBEJAEHUWSA O CTPOEHNU BEIIIECTBA.



YueHuk HayuuTcs:

o MOHUMaTh TPUpPOAY (U3MUeCKUX SIBJIEHWM: paclliMpeHue Tej TIpU HarpeBaHud, Auddy3us B raszax, >XUAKOCTIX U
TBEP/bIX TejaX, CMauMBaHWe W HeCMauWBaHHe Teyl 0oJiblllasg CKUMAaeMOCTh Ta30B, Majas CKUMaeMOCTh >KUJKOCTeM U
TBEPAbIX TeJl;

o CTaBUTh OIBITHI TI0 UCC/IeIOBAaHUIO0 (DU3UUYECKUX SIBJIEHUM WA (U3UUYECKUX CBOMCTB TeJl MPU WU3YUEHUM CKOPOCTH
npotekaHusi Auddy3un OT TeMriepaTyphbl, WCC/IeJ0BaHUSl 3aBUCMMOCTH CMauWBaHUSI U HeCMauyuBaHUs TeJl OT CTPOEHMs
BeIIeCTBA, BbISBJIEHUS CTeleHH CKUMAeMOCTH >KUAKOCTU W Tas3a; Mpy 3ToM (opMyaupoBaTh mnpobiemy/3asauy yueGHOTO
3KCIIepUMEHTa; TIPOBOJUTh OMbIT U (POPMY/IMPOBATh BHIBO/BI.

i MOHUMAaTh POJib SKCIIePUMEHTA B MOJyUeHUU HayYHOW MH(OpMaluy;

o TIPOBO/IUTD TIPSIMbIe W3MepeHus HH3NUeCKUX BeTMUHH: PaCCTOsTHUe, 00beM, TIPU 3TOM BBIOMpATh ONTUMAJIBLHBIA CIIOCO0
v3MepeHus U UCM0JIb30BaTh MPOCTEMIIIe MeTO/Ibl OLIEHKU MOrPeIIHOCTeN U3MepeHU.

o TPOBO/IUTh KOCBEHHble U3MepeHUs1 (PM3UUeCKUX BeJMUMH: BBIUMC/IATH 3HaueHWe BeMUMHbI W aHaJIU3UpOBaTh
TI0/TyYeHHbIe pe3y/IbTaThl C YUeTOM 3a/JaHHOM TOUHOCTU W3MepeHHi MPY U3MepeHU: pa3MepoB MasbiX Tes, 00beMa;

J TIPUMEHSITh 3HAaHUS O CTPOEHUH BellleCTBa U MOJIEKYJIbl Ha MPAaKTUKE;

YueHuK nosyuum 603MOHCHOCMb HAYYUMbCA:

VICII0J/Ib30BaTh MPUEMBI OCTPOEHUS (PU3NYEeCKUX MOJesiel, TOUCKa U (POPMYJ/TMPOBKHU [10Ka3aTe/IbCTB BbIABUHYTHIX TUIIOTE3 U

TeOpeTUYeCKUX BbIBOJOB Ha OCHOBE SMIIMPUYECKU YCTaHOB/IEHHBIX (DaKTOB;

CpaBHMBAaTb TOYHOCTb M3MepeHUs (PM3UUeCKHUX BeJUYMH M0 BeWUMHEe WX OTHOCUTEJBbHOM IMOTPeIIHOCTH NPU NPOBeJeHUH

MPSIMBIX U3MEpPeHU;

CaMOCTOSITE/IbHO MPOBO/JUTh KOCBEHHbIe M3MepeHUs] U UCC/Ie[loBaHUsl (PU3MUEeCKUX BEIMUMH C MCIO0Jb30BaHUEM DPa3/InyHbIX

croco06oB u3MepeHus: (HHU3UUECKUX BeJTMUKH, BEIOMPATh CPe/iCTBA M3MEPeHHs C YUeTOM HeoOXOJUMON TOUHOCTH U3MepeHUH,

000CHOBBLIBaTh BbIOOp crocoba u3MepeHHs, a/leKBaTHOTO TIOCTaB/AeHHOW 3ajiaue, MPOBOJUTH OLEHKY [OCTOBEPHOCTH

T10JIyYeHHBIX Pe3y/IbTaTOB;

BOCIIPUHMMAaTh HWH(OpPMaLMI0 (PU3NYECKOr0 COJlep)KaHUsl B HAy4HO-TIOMYJISIPHOW JUTepaType W CpeACcTBaXx MacCOBOM

vHpOopMalLiY, KPUTHUUeCKH OLeHUBATh TOy4YeHHYI0 WH(GOpMAIUIo, aHa/IM3WpYysl ee cojJiep)kaHue W JjaHHble 00 MUCTOUHUKE

vH(dopmaluy;

WCTIO/Tb30BaTh TMIOTyYeHHbIe 3HAHUsI O Crocobax u3mepeHust PU3NUecKuX BeMunH, 0 Juddy3un U CKOPOCTH ee TIPOTeKaHus1, O

B3aMMO/IeHICTBUM MOJIEKYJI, CBOMCTB BeII|eCTB B Pa3/IMUHBIX arperaTHbIX COCTOSIHUSIX B TIOBCEeJHEBHOM >KM3HU (OBIT, 3KOIOTHS,
OXpaHa OKpY’Karoler cpe/ibl), TPUBOJUTH PUMEpHI.



B3AVIMO/IEVICTBUE TEJI.

YueHUK HayuuTCS:

pacrio3HaBaTb MeXaHWUYeCKue SIBJeHHs M OObSCHATh Ha OCHOBe WMEIOIUXCS 3HAaHWM OCHOBHBbIE CBOMCTBA WM YCJ/IOBHS
TpOTeKaHUsl 3TUX SIBJIEHWH: MeXaHWuecKoe [BW)KeHHe, pPaBHOMEpHOe U HepaBHOMEPHOe [IBU)KeHWe, OTHOCUTE/bHOCTh
MeXaHUUeCKOro JIBW)KeHUs], UHepIIvsi, B3auMO/IeliCTBUe TeJl, BCeMUPHOe TSArOTeHUe;

OMMChIBATh M3yUeHHbIe CBOWMCTBA Te/l U MeXaHWUYeCKue SIBJIeHHsI, UCTI0/Ib3ys (Pu3nuecKre BeJIMUMHBIL: MyTh, CKOPOCTh, Macca
Tesa, TJIOTHOCTh BelecTBa, cuia (Cuia TsHKeCTH, CWia yNpyrocTH, CWiia TPeHWsl); MNP ONMCAHWM MPaBU/IbHO TPAaKTOBATh
bu3nUecKrii CMbIC/T UCTIO/Bb3YeMbIX BeJIMUMH, WX 0003HaUeHUs U eIMHULbI W3MepeHUs], HaX0AuTh (DOPMY/ibl, CBSI3bIBAIOIIIE
JlaHHY0 (hH3MYeCcKyro BeJTMUUHY C APYTUMU BeJIMUMHAMU, BBIYMC/ISITh 3HaUeHue (pU3UuecKoi BeJIMUMHbI;

aHa/IM3MpoBaTh CBOMCTBA TeJ, MeXaHWUYeCKUe SIBJIeHUs] M TIPOLIeCChl, UCTOJb3ysl (PU3nueckre 3aKOHbI: 3aKOH BCEMHPHOIO
TATOTEHUs], 3aKOH ['yKa; Mpy 3TOM pa3/inuaTh CJIOBeCHYIO (DOPMYJ/IMPOBKY 3aKOHA U €ro MaTeMaThuueCKoe BbIpayKeHUe;
pa3nuMyaTh OCHOBHBIE MPHU3HAKU W3YUeHHBIX (DU3MUeCKUX Mo/lefieil: MaTepuaibHast TOUKa;

peliaTh 3aJlau, UCMOJb3ysl (r3nMuyeckre 3aKOoHbI (3akoH ['yka) u opmyJibl, CBsi3biBatolljde (hU3UUecKue BeTUUuHbI (IyTh,
CKOpOCTh, BpeMs, Macca Teja, IJIOTHOCTh BelllecTBa, 0O0beM Tena, CHaa YIIPYroCTH, PABHOJENCTBYIOIIAs [BYX CHUJ,
HaripaB/IeHHbIX IO OJIHOM TPsIMOM): HAa OCHOBe aHaju3a YC/AOBUSI 3aJaud 3alucChbiBaTb KpaTKOe YCJIOBHE, BbIJENSTh
bu3nUecKre BeJIMUUHBI, 3aKOHBI ¥ (DOpPMYJIbI, HEOOXOUMBIe [I7Is ee pellieHus], TTIPOBOAUTL pacyeThl U Ol[eHUBaTh PeaybHOCTD
TOJTyYeHHOTr0 3HaueHus (hr31uueCckou BeJIMUrHbI;

pacrio3HaBaTh MPOOIEMbI, KOTOPbIe MOYKHO PEIIUTh TP MOMOIY (HHU3NUeCKUX METOZ0B; aHaJU3MPOBATh OT/Ie/TbHbIEe STarlbl
TIpOBe/IeHUsI UCC/Ie[JOBaHW U UHTEPIIPeTHPOBATh pe3y/bTaThl HA0MH0JeHUH U OTIbITOB,

MOHUMAaTh POJIb SKCIIePUMEHTA B TT0JIyYeHUH HayYHOU UH(OpMaLIK;

TIPOBO/IUTH TPsIMble M3MepeHHUst (PU3NUeCKUX BeJIMUMH: BpeMsi, pacCTOsIHUe, Macca TeJia, C1ja, BeC, Cujia TPeHUsI CKOJIb)KeHUs,
CWIa TpeHUsS KaueHusi, 00beM, IPU 3TOM BbIOMPATh ONTHUMAa/bHBIN CIIOCO0 M3MepeHHsI U MCIIOb30BaTh IIPOCTEUIIe METObI
OLIeHKU MOTPeITHOCTeN U3MepeHUHN.

TIPOBO/IUThH UCC/Ie[JOBaHKe 3aBUCUMOCTelN (PU3NUeCcKUX BeJIMUMH C MCT0/Ib30BaHUEM TIPSIMbIX U3MepeHUl: MpoiieHHOTo Ty TH
OT BPEMEHHU, YJTMHEHUS TTPY>KUHbI OT TIPUJIOXKEHHOU CUJIbI, CUJIbl TSPKECTH TeJla OT ero MacChl, CHJ/Ibl TPEHUSI CKOJIb)KEeHHUS OT
TJIOL[aJ COTIPUKOCHOBEHUSI TeJl W CW/bI, TpWXXKUMaloLleld Telo K MOBEpPXHOCTU (HOPMAaJbHOTO JaBjieHWs); TIPU 3TOM
KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCUPOBAaTh Pe3y/bTaThl TO/yUeHHOW 3aBUCHMOCTUA (PM3NUEeCKUX BEJIMUMH B BUje Tab/UI] U
rpa@uKoB, Ae/aTh BHIBOJBI 110 pe3y/ibTaTaM UCCe0BaHMUS;

TPOBO/IUTh KOCBEHHble M3MepeHHsi (DU3MUEeCKHUX BEJUUMH: CKOPOCTb, IJIOTHOCTh Teja, PaBHOAEWCTBYIOIIAsl [IBYX CUJ,
JENCTBYIOIIMX Ha TeJI0 W HAIpPaB/IEHHBIX B OFIHY W TIPOTHBOIOJIOXHBIE CTOPOHBI, TIPX BBITOJIHEHUH W3MeEpPeHH CoOupaTh



3KCIepUMeHTabHYI0 YCTaHOBKY, C/eAysl TIpeJIO)KeHHOW WHCTPYKLMH, BBIUMC/ISATh 3HaueHWe BeTMYUHbI U aHaJIUu3MpOBaTh
ToJlyYeHHbIe pe3y/bTaThl C YUeTOM 3a[JaHHOW TOYHOCTU U3MePeHU;

CTaBUTh OIBbITHI TI0 HCC/IeJOBaHUIO (H3UUECKUX SIBJIEHWM WA (PU3NUYeCKUX CBOWCTB Ten 0e3 HMCIO/b30BaHUS TIPSIMBIX
W3MepeHu; py 3ToM (popMyIMpoBaTh Npob/ieMy/3aiauy yuebHOTo KCTriepruMeHTa; cO6HMpaTh YCTaHOBKY U3 TIPeJI0XKEHHOT O
060py/j0BaHUsT; TIPOBO/IUTE OMBIT U (HOPMY/IMPOBATh BHIBO/IbI;

aHa/IM31POBaTh CUTYal[UW MPAKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, y3HaBaThb B HUX MPOSiBJieHHWEe U3yUeHHbIX (DU3NUecKUxX
SIBJIEHUM WIM 3aKOHOMEPHOCTeM U TIPUMEHSTh WMeIIIUecs 3HaHUS [/ UX OOBsCHeHUS; HaxXOAUTh CBSI3b MEXAY
(h13MUeCKMMY BeJIMUMHAMU: CUJION TSDKeCTH U MacCoW TeJjia, CKOPOCTU CO BpEMEHEeM U MyTeM, IJIOTHOCTHU TeJia C ero MacCcom
1 00BeMOM, CHJION TSKeCTH U BeCOM TeJla;

TTOHUMAThb TIPUHIUIBI JeNCTBUS AUHAMOMETpa, BeCOB, BCTPEUAIOIINXCS B IMOBCEAHEBHOW »KHU3HHU, U CIIOCOO0OB obecrieueHUst
6e301acHOCTH TIPU UX UCITO/Tb30BAHUY;

TepeBOUTh (PU3NUeCcKre BeIMUMHBI U3 HecucTeMHbIX B CU 1 Hao60poT;

WCTI0JTb30BaTh MPHU BITIOJIHEHUM yueOHBIX 3a/lay HayUHO-TIOMYJ/ISIPHYIO JIUTePAaTypy O (pU3nuecKux siBlIeHHUsIX, CTIPaBOYHbIe
MaTepua’ibl, pecypcbl IHTepHeT.

YueHuk nosyuum 603MOMCHOCMb HAYYUMbCA:

0CO3HaBaTh LIEHHOCTh HAYUYHBIX UCC/Ie[JOBaHWM, posib (PU3UKU B pacCIIMpeHud Tpe/iCTaB/ieHu 00 OKpysKarolleM MUupe U ee
BKJ/Ia/l B y/IyYllleHUe KaueCTBa )XKU3HUY;

WCII0/Ib30BaTh MPUEMBI OCTPOEHUST (PU3MUECKUX MOJesiel, TOUCKa U (POPMYJ/TMPOBKHU 10Ka3aTe/IbCTB BbIABUHYTHIX TUIIOTE3 U
TeOpeTUUeCKUX BbIBOJOB Ha OCHOBE SMIIMPUYECKU YCTaHOB/IEHHBIX (DaKTOB;

CpaBHUBaTh TOUHOCTb M3MepeHust (pr3nuecKuX BeJIMUMH: BPeMsi, PacCTOsIHUE, Macca Tesla, CM/a, Bec, 00beM, 10 BeJTMUrHe UX
OTHOCHTE/IbHOU MOTPELIHOCTH MPY NPOBeIeHNH MPSIMbIX U3MepeHNl;

CaMOCTOSITE/IbHO TIPOBOJUTE KOCBEHHbIE M3MEPEeHUs U MCC/IeJOBaHUsl (PU3NUECKUX BeJIMYMH C MCI0JIb30BaHUEM Pa3TMYHbIX
crioco00B U3MepeHUs: GU3NUECKUX BEJIWYUH: CKOPOCTb, IJIOTHOCTh TeJja, PaBHO/ENCTBYIOLAs ABYX CWJ, [JeHCTBYIOLIUX Ha
TeJI0 U HarpaBJ/ieHHbIX B OJHY W MPOTHBOIOJIOXKHbIE CTOPOHBI; BbIOMpaTh Cpe/CTBa M3MEepeHHUsi C yuyeToM HeoOXoumoi
TOYHOCTU U3MepeHU, 000CHOBBIBATh BLIOOP criocoba M3MepeHHsi, afleKBaTHOTO TOCTaB/IeHHOMN 3ajiaue, MPOBOAUTH OLIEHKY
JIOCTOBEPHOCTH MOTy4YeHHbIX pe3yJ/bTaToB;

BOCIIPUHMMATh HWH(OpPMaLMI0 (PU3NYECKOr0 COJlep)KaHUsl B HAy4HO-TIOMYJISIPHOW JUTepaType W CpeACcTBaX MacCOBOM
vHpopMaliM, KPUTHUECKH OL[eHUBATh TOy4YeHHYI0 WH(MOpMAIUI0, aHa/M3UpYysl ee cojiep)kKaHue W JaHHble 00 MCTOUHUKE
vH(pOopMaLuy;



co3/laBaTb COOCTBeHHbIE TTMChMEHHbIe W YCTHbIE CO00IIeHHsI 0 (H3UUeCKUX SIBIEHUSIX Ha OCHOBe HEeCKOJbKUX MCTOUHUKOB
vH(hOpMaI1H, COTTPOBOXK/IATh BLICTYTUIEHHE TIpe3eHTalliel, yUMThIBast 0COOEHHOCTH ayAUTOPUN CBEPCTHUKOB.

HCTI0/Tb30BaTh 3HAHUS O MeXaHUUECKUX SIBJIEHUSX B TTOBCEAHEBHOM >KU3HU /IJis1 0OecrieueHUs: 6€30TIacCHOCTH TIpU oOpalijeHuH
¢ rpubopaMy ¥ TeXHUUYECKUMH YCTPOMCTBAMH, Jijisi COXpaHeHUs 3[J0pPOBbsI U COOIOIeHUsT HOPM 3KOJIOTHUYEeCKOTO TOBe/IeHHsI
B OKpy»XKatolllel cpefie; MPUBOJUTH TPUMepPbl MPAKTUUECKOTO WCIO0/b30BaHUSI (PU3MYECKUX 3HAaHUM O MeXaHWUYeCKUX
SIBJIEHUSIX U (DU3MYeCKUX 3aKOHax;

pa3nuuaTh TPaHULIbl TPUMEHUMOCTU (DU3MUeCKUX 3aKOHOB, MOHUMAaTh BCeoOIMi XapakTep (yHJamMeHTaJbHBbIX 3aKOHOB
(3aKOH BCEMUPHOT'O TATOTEHWS) U OTPAHUYEHHOCTh MCII0/Ib30BaHMUs YaCTHBIX 3aKOHOB (3akoH ['yka u zip.);

HaXO/WTh afleKBaTHYIO TIpeJ/IOKeHHOW 3ajilaue (U3MUeCKyr Mojiefb, paspellaTb MpobseMy Kak Ha OCHOBe UMEIOIIUXCS
3HaHUM 110 MeXaHWKe C UCT0/Ib30BaHUEM MaTeMaTUUeCcKOro anrnapara, Tak 1 Mpy TTIOMOIIU MeTOZ0B OLIeHKU.

JlaB/ieHUe TBepABIX TeJl, )KUAKOCTeHd ¥ ra30B

YueHUK HayuuTCH:

pacro3HaBaTb MeXaHW4YecKue siBleHHs M OObSCHATb Ha OCHOBe HMEIOIMXCsS 3HaHWM OCHOBHBbIE CBOMCTBA WM yCJ/IOBUS
MpOTeKaHUsi 3TUX SIBJIeHWM: aTMocdepHOe [aBjieHue, Tepefaya JaBJeHUs TBEPJbIMU TejaMH, >KUJKOCTSMU M ra3aMu,
aTMocdepHoe [aB/ieHue, TJlaBaHUe TeJl, BO3yXOIlIaBaHWe, PACII0/I0KeHUe YPOBHS >KUAKOCTH B COOOIIAIOLIUXCS COCYZaX,
CyII[eCTBOBaHME BO3YIIHOW 000/10UKH 3eMJTH, CITOCOOBI yBeTMUEHHUSI M YMEHbBIIIeHUs JaBIeHYST;

OMMCHIBAaTh U3yUYeHHbIE CBOMCTBA TeJl U MeXaHUYeCKHe SIBJIeHHUs], UCM0JIb3ysl (JU3MuYecKre BeJIMUMHBL: [jaB/ieHre, TeMrnepaTypa,
T/I0IaZib OTMOpPhI, 00beM, CH/a, TJIOTHOCTb; TNPH OMMCAHWM TMPAaBWILHO TPAKTOBaTh (hHM3MUECKH CMBIC/ HCIOJ/Ib3yeMbIX
Be/IMUMH, WX 0003HaueHHsl U eJUHUIIbl U3MepeHusi, HaXOAUTb (POPMYJIbl, CBSI3bIBAlOIIMe JaHHYIO (DH3UUECKYH BEeJMUUHY C
JPYTMMH BeJTMUYMHAMU, BBIUMC/ISTh 3HaUeHre (hU31uueCcKOu BeJIMUMHbI;

aHa/M3MpOoBaTh CBOMCTBA Tesl, MeXxaHUYeCKue SIBJIeHUsT U TIPOLIeCChI, UCIOMb3ys (pu3nuecKue 3aKOHbI: 3aKOH [lackarssi, 3aKoH
Apxume/ia; Mpy 3TOM pa3/iiuaTh CJIOBECHYIO (DOPMYJ/IMPOBKY 3aKOHA U €ro MaTeMaThueCKoe BbIDayKeHUE;

peliaTh 3a/iauu, UCHOJIb3Ysl (hrU3ruecKue 3aKOHbI (3akoH Ilackans, 3akoH Apxumezia) U (OpMYJibl, CBSI3bIBAIOIIME (DU3NUECKUe
BeJIMUMHBI (Macca Tesa, TJIOTHOCTh BeLecTBa, CWIA, JaBJeHHe, [aBjleHue Ha JHO M CTeHKU COCyZad): Ha OCHOBE aHa/iu3a
yCJIOBUSI 3aZlaui 3alMChIBaTh KPaTKOe YC/IOBHE, BbIEATh (PU3HUecKre BeJIMUMHbI, 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE /IJIs ee
pellieHu s, MPOBO/IUTh pacyeThl U OLIeHUBaTh PealbHOCTh MOJyYeHHOI0 3HaUeHUs (PU3UUeCcKor BeJTMUUHBI.

pacrio3HaBaTh Mpo6/ieMbl, KOTOPble MOYKHO PeIIUThb TP MOMOIY (H3UUeCKUX MeTOZOB; aHaJM3MPOBaTh OT/e/bHbIe JTarlbl
TIPOBe/IeHUs MCC/IeIOBaHN M MIHTEPIPEeTHPOBATh Pe3y/ibTaThl HAabJTI0/IeHHM U OTIBITOB,

MOHUMAaTh POJib IKCIIePUMeHTa B TI0/IyYeHUW HayuyHOU UH(OopMaluu;



TIPOBO/IUTH TIPSIMbIe U3MepeHusT (hH3NUeCKUX BeJIMUKH: 00beM, aTMocdepHoe AaBeHHe; TPU 3TOM BbIOMpaTh ONTUMAaJIbHbIN
C11oco0 u3MepeHus U UCII0/Ib30BaTh IIPOCTEHIITHE METO/IbI OLIEHKH MOrPEIIHOCTeH N3MepeHul;

MPOBOAUTL KOCBEHHbIE U3MEpPeHUs (PU3NUeCKUX BeJIMUWH: JaBJe€HUe >XUJKOCTU Ha JHO U CTEHKM COCyJa, cuia Apxume[a;
TIpU BBITIOJIHEHUU U3MepeHul coOupaTh 3KCIepUMeHTalbHYI0 YCTaHOBKY, C/le[lysl TIpe/JIoKeHHOW WHCTPYKIIUU, BBIUKC/SATh
3HaueHWe Be/IMUYMHBI U aHa/TM3UPOBaTh MOJ/yYeHHbIe pe3y/bTaThbl C YUeTOM 3a/IlaHHOW TOUHOCTH U3MepeHuH;

MPOBOIUThL UCC/IeloBaHNe 3aBUCMMOCTel (hU3MUeCcKUX BeJIMUKH C UCM0JIb30BaHWEM MPSMbIX U3MepeHM: cuia ApxuMe/ia OT
00beMa BBITeCHEHHOM TeJIOM BO/IBI, YCJIOBUH TI/IaBaHUS Tefa B )KUIKOCTU OT IeMCTBUS CUIIbI TSHKECTH M CUJIbI ApXuMe/a; TIpH
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (DUKCHUPOBAaTh pe3yJ/bTaTbl TMOTYUYEHHOM 3aBUCMMOCTU (DU3MUYEeCKHUX BeJUUMH B BU/E
Tab/UI] ¥ TPAUKOB, [leflaTh BLIBO/IBI 110 pe3y/bTaTaM HMCC/IeJOBaH!S;

CTaBUTh OIBITBHI TI0 WCC/IeJOBaHUIO (U3MUECKUX SIBJIEHWM WM (PU3NUeCKUX CBOWCTB Ten 0e3 HCIO/b30BaHUS TIPSIMBIX
W3MepeHUit; mpu 3ToM hopMyIMpoBaTh MpobyieMy/3aauy yueOHOT0 3KCIIepuMeHTa; COOMpaTh yCTaHOBKY W3 MPe//I0)KeHHOTO
060pyJ0BaHusT; TIPOBOIUTE OTIBIT U (DOPMYJIMPOBATh BLIBO/IbI;

aHa/IM3UpOBaTh CUTYAlL|UM MPAKTHKO-OPMEHTHPOBAHHOIO XapaKTepa, y3HaBaThb B HUX TIPOSiB/ieHHWe W3YUeHHbIX (PH3UYeCKUX
SIBJIEHUN WJTH 3aKOHOMEPHOCTEH U TIPUMEHSITh UMEIOIIecs 3HaHUs JJ1s X 00bsICHeHMS;

TTOHUMAThb TIPUHIUIILI AeMCTBUSI OapoMeTpa-aHepoH7ia, MaHOMETpa, IOPIIHEeBOr0 >KUJKOCTHOTO HAcoca, THIPaBIHUYECKOTO
Tripecca, yC/JI0BHs UX 0e3011aCHOT0 UCITO/Ib30BaHMS B TIOBCEAHEBHOM XKU3HH;

WICTI0/Tb30BaTh MPH BBITIOJIHEHWH yUeOHBIX 3a/lau HayUHO-TIOMYJ/ISIPHYIO JINTEPATypy O (PU3NUeCKUX SIBIEHHUSX, CIIPABOUYHbBIE
MarepuaJbl, pecypchkl IHTepHeT.

YueHuk nosyuum 803MOMCHOCMb HAYUUMbCS:

0CO3HAaBaTh 1IEHHOCTh HAYYHBIX MCC/IeZIOBAHUMN, POJIb (DM3UKK B pacIIMpeHUM Tpe[CcTaB/ieHHnl 00 OKpY’KarolljeM MHpe U ee
BKJIa/l B y/IyullleHUe KaueCTBa >KU3HU;

WCTI0/1b30BaTh TIPHUEMbI TOCTPOeHUsT (hU3UUeCcKUX Mojiesiel, Toucka U (popMyJIMPOBKHU /10Ka3aTe/bCTB BbIABUHYTHIX TUIIOTE3 U
TeOpeTUYeCKUX BbIBOJOB Ha OCHOBE SMIUPUUECKU YCTaHOBJIEHHBIX ()aKTOB;

CaMOCTOSITEeJTbHO TIPOBOJUTH KOCBEHHbIE M3MEPEHUS] U UCC/IeJOBaHUsl (PU3NUECKUX BEJIMYMH C MCIO0JIb30BaHUEM DPa3TMUHbIX
crocoboB n3mMepeHust GU3NUECKUX BeTMUKH, BLIOMpATh CPe/iCTBa M3MePeHUs C yUeTOM HeoOXO0JuMOM TOYHOCTH U3MepeHuH,
000CHOBBLIBaTh BBIOOp criocoba W3MepeHUs, a/leKBaTHOTO TIOCTaB/eHHOW 3ajiaue, MPOBOJUTH OL€HKY [JOCTOBEPHOCTH
TMO/TyYeHHbBIX Pe3y/bTaToB;



BOCIIPUHMMAaTh HWH(OpPMaLMI0 (PU3NYECKOr0 COJlep)KaHUsl B HAy4HO-TIOMYJISIPHOW JUTepaType W CpeACcTBaX MacCOBOM
vHpopMalLiY, KPUTHUeCKH OL[eHUBATh TOy4YeHHYI0 WH(GOpMAIUIo, aHa/M3UpYysl ee cojep)kKaHue W JaHHble 00 MCTOUHUKE
VH(pOopMaLuy;
co3/laBaTh COOCTBEHHbIE TTUChbMEHHbIE U YCTHBIe COOOIIeHUsT 0 (PU3NUeCKUX sIBJIEHUSIX HAa OCHOBE HECKOJIbKMX MCTOUYHHKOB
vH(bOpMalL1H, COTTPOBOXK/IAaTh BLICTYTIEHHE TIpe3eHTalel, yuuTbiBas 0COOEHHOCTH ayAUTOPUU CBEPCTHUKOB.
VICTIO/Ib30BaTh 3HAHMSI O MeXaHWYeCKUX SIBJIEHUsIX B MOBCEIHEBHOW »KU3HU i1 obecrieyeHusi 6€30MacHOCTH MpU obpallieHnu
c ipubopaMu ¥ TeXHUUECKUMU yCTPONCTBAMU, [ijisi COXpaHeHHs 3[10POBbsi U COO/TIOIeHs HOPM 9KOJIOTHUYeCKOr o TOoBe/IeHuUsT
B OKpY’Karollleli cpefle; MPUBOAUTHL TMPHMMepPbl TMPAKTUYECKOrO0 MCMO/Ib30BaHUs (U3NUECKUX 3HAHUKW O MeXaHMYeCKUX
SIBJIEHUSIX U (P3UUeCcKUX 3aKOHaX; PUMephI UCI0/Ib30BaHUsI BO30OHOBJISIEMbIX HCTOYHUKOB SHEPIUy;
pasnMyarh rpaHULibl IPUMEHMMOCTH (PM3UUeCKUX 3aKOHOB, ITOHMMAaTb OTPaHWYEHHOCTh WUCIO/Ib30BAHUS YaCTHBIX 3aKOHOB
(3akoH Apxumesa U 1ip.);

HaXOUTh aJleKBaTHYIO TIpe/I0XKeHHOH 3aiaue (hr3uuecKyro Mo/ieslb, pa3peliaTh NpobieMy Kak Ha OCHOBe UMEIOLIUXCS

3HaHUU 110 MeXaHUKe C UCI0/Ib30BaHMeM MaTeMaTU4yecKoro arrapara, Tak U [py OMOLLY MeTO/I0B OLIeHKH.

PaboTa 1 MOIHOCTH. DHEPrHsl.
YueHUK HAyuUTCS:
pacrio3HaBaTb MeXaHUUeCKue sIBJieHUsI M OOBSICHSITb Ha OCHOBE WMEIOIIMXCS 3HaHUM OCHOBHbIE CBOMCTBA WM YCIOBUS
MIPOTEKaHMs 3THX SIBJIEHU: PABHOBECHE TBepZbIX TeJl, UMEIOIINX 3aKpeIJIeHHYI0 OCh Bpall|eHus], MpeBpalljeHre OJHOro BU/a
KUHETUUeCKOW SHepruu B [Ipyrou;
OMUCHIBATh W3YUEHHbIE CBOKCTBA TeJl U MeXaHWUYeCKWe SIBJIEHHS, WCIIO/b3ysl (PU3MUeCKHe BeJIMUMHBI: CUIa, KMHeThYecKas
SHeprusi, MOTeHLua/lbHasi SHeprus, MexaHuuyeckass paboTa, MexaHWyeckas MOIIHOCTb, KII/l mpu coBepiieHru paboThbl C
VICTI0/Ib30BaHMeM MIPOCTOr0 MeXaHU3Ma; IIPY OMMCAHUU [TPaBUIbHO TPAKTOBATh (PU3UUECKUN CMBIC/T UCTIO/Ib3YEMbIX BETUUMH,
ux 0003HaueHUs1 U eJUHULIbI U3MepeHUsi, HaX0JUTb (OPMYJIbl, CBSI3bIBaOLLMe JAHHYIO (PM3WUYEeCKYIO0 BeJUUMHY C JAPYTUMU
Be/IMUMHAMU, BbIUMCJIATh 3HaUeHUe (PU3NUeCKOr Be/TMUMHBI;
aHa/IM3UpOBaTh CBOWCTBA Tes, MeXaHUUeCKWe SIBJIeHUSl U TPOLeCChl, UCMHO/b3ys (PM3UUeCKre 3aKOHbI: 3aKOH COXPaHeHHs
5HEepPruy; Mpu 5TOM pa3nyvaTh CJIOBECHYIO (D)OPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTh4YeCcKoe BbIpayKeHHUE;
peliaTb 3a/jayM, MCIOJb3ys (PU3nMyeckre 3aKOHbI (3aKOH COXpaHEeHUsl SHepruv) U (opMysibl, CBS3bIBaroLIve (pU3UUeCKHUe
Be/IMUMHbl (KWHeTUUecKasi SHeprusi, MoTeHLMa/lbHasi SHeprus, mexaHuueckasi paboTa, mMexaHWuecKasi MOIIHOCTb, KII/]
IIPOCTOr0 MeXaHU3Ma, yC/IOBUe PaBHOBECHSI CHJ/I Ha pbluare, MOMEHT CHJIbl): HA OCHOBE aHa/lv3a YC/I0BHUs 3a/lauM 3arvChIBaTh
KpaTKoe YC/IOBHUe, BBIJENATh (pu3nueckue BeIUUMHbI, 3aKOHbI U (OpMYyJibl, HeOOXOAUMbIe /il ee pelleHusi, NPOBOJUTh
pacueThl ¥ OLIeHMBAaTh PeajbHOCTb MOJIyUYeHHOT0 3HaueHHs1 (Pr31ueCcKom BeIMUUHBI;



pacrio3HaBath Mpo6/IeMbI, KOTOPbIe MOYKHO PEITHUTh TTPH TOMOIIH (HU3UUYEeCKHUX METO/|OB; aHATM3UPOBAaTh OT/e/TbHbIE 3Tarlbl
TIPOBe/IeHUs MCC/IeIOBaHN M MIHTEPIIPEeTHPOBATh Pe3y/IbTaThl HaOJTIO/[eHHUI U OTIBITOB,

CTaBUTh OIBITBHI TI0 WCC/IeJOBaHUIO (U3MUECKUX SIBJIEHWM WM (PU3NUeCKUX CBOWCTB Ten 0e3 HCIOJb30BaHUS TIPIMBIX
W3MepeHUit; mpy 3ToM hopMyIMpoBaTh MpobyieMy/3asauy yueOHOT0 3KCIIepUMeHTa; COOMpaTh YCTaHOBKY W3 MPe//I0)KeHHOTO
060pyJ0BaHusT; TIPOBOIUTD OTIBIT U (DOPMYJIMPOBATh BLIBO/IbI;

MOHKUMaTh POJib SKCIIepUMeHTA B MOyYeHUH HaydHOU UHhOopMallvu;

TIPOBOAUTL TIPsiMble W3MepeHUs] (M3NUeCKHUX BeJWUMH: PacCTOsSIHUE, CWJia); TPH 3TOM BBIOMPATh ONTUMAJILHBIA CIIOCOO
M3MepeHUs U UCM0JIb30BaTh MPOCTEMUIIIe MEeTO/Ibl OLIEHKU MOrPEIIHOCTeN U3MepPEeHU.

MPOBOAUTL WCC/eOBaHWe 3aBUCUMOCTeN (PU3NUeCKUX BeWYMH C HCIO0/Ab30BaHUEM TMPSIMbIX W3MEpPEHWW: MNpPU 5TOM
KOHCTPYMPOBAaTh YCTaHOBKY, (PMKCHPOBaTh Pe3y/bTaThl MOMYUYEeHHOM 3aBUCMMOCTU (DHM3MUeCKUX BeJIMUMH B BUje TaOMMI] 1
rpadrKOB, /leJlaTh BLIBO/bI 110 Pe3ybTaTaM UCC/ie/IOBaHUS;

TPOBOIUTh KOCBEHHbIe M3MepeHHsl (PU3nueCKrUX BeJIMUMH: Orpe/ie/ieHrde COOTHOILIEeHUsS] CUJI U Tijieu Zijisi paBHOBeCHsl pbluara;
TIPYU BBITIOTHEHWY W3MepeHui cobrpaTh 3KCTieprMeHTabHYI0 YCTaHOBKY, Caefys TIpeIoyKeHHOW WHCTPYKLUU, BBIUUC/ISATh
3HaueHWe BeJIMYMHBI U aHa/TM3UPOBATh MOJIyYEHHbIe Pe3y/bTaThbl C YU€TOM 33a/IaHHOU TOUHOCTH U3MEePEeHUH;

aHa/IM3UPOBaTh CUTYallUU MPAKTUKO-OPUEHTUPOBAH-HOTO XapaKTepa, y3HaBaTb B HUX IPOSIBJIEHWE U3YUYEHHbIX (MU3UUYECKUX
SIBJIEHUM WM 3aKOHOMEPHOCTeM U TPUMEeHSATb UMEIOIINecs 3HaHus A1l UX 00bsCHeHus;

MOHWMAaTh TIPUHIUIILI JIeHCTBUS pbluara, 0J/I0Ka, HAK/JIOHHOW TUJIOCKOCTH, YC/IOBHSI WX 0e30MMacHOrO WCII0/b30BaHUS B
TOBCeIHeBHOM »KU3HHU;

HCII0/Tb30BaTh MPU BBIMOJHEHUN YUeOHBIX 3aau HAayUHO-TIOIYJ/ISIPHYIO JIUTEpaTypy O (DHU3UUeCKHX SIBJIEHHSIX, CIIPAaBOYHBIE
Marepua’bl, pecypcebl IHTepHeT.

YueHuk nosyuum 803MOHCHOCMb HAYYUMbCS:

0CO3HaBaTh 1IEHHOCTh HAYYHBIX MCC/IeZIOBAHUM, POJIb (DM3WKH B pacCIIMPEHUH TIpeJCTaB/IeHHN 00 OKpY’Karoll[eM MHpPe W ee
BK/a/l B yJ/lyullleHHe KaueCTBa >KU3HU;

HCII0/Tb30BaTh MpHeMbl OCTpOeHHs (hHU3MUecKUX Mo/iesiel, MorMcka U (OpMYJIMPOBKM [i0Ka3aTebCTB BbIIBUHYThIX TUIIOTE3 U
TeOpeTUUYeCKUX BbIBOJIOB Ha OCHOBE SMIMUPUUECKU YCTaHOB/IEHHBIX ()aKTOB;

CpaBHUBaThb TOUHOCTb M3MepeHHUs (PU3NUeCKUX BEJMYMUH 0 BeJWYMHE UX OTHOCHUTE/bHOW TOTPELIHOCTH TIPU NpPOBeJeHun
MPSIMBIX M3MEpPEeHU;

CaMOCTOSITe/TbHO TPOBOJUTL KOCBEHHbIe U3MepeHUs] U UCC/ie[oBaHUs (hU3MUeCKUX BeTMUMH C KUCMO0JIb30BaHWEM Pa3/TUUYHBIX
C1I0CcO00B U3MepeHus: PU3NUeCKUX BeTMUWH, BRIOWpaATh CpeACTBAa U3MEPEHHSI C yUeTOM Heo0X0[MMOI TOUHOCTH U3MepeHuH,



000CHOBBLIBaTh BBIOOp criocoba W3MepeHUs, a/leKBaTHOTO TIOCTaB/AeHHOW 3ajiaue, MPOBOJUThL OLEHKY [OCTOBEPHOCTH
TMOJTyYeHHbBIX Pe3yJ/bTaToB;

BOCIIpUHUMAaTh MHGOpMalvio (GU3UUeCKOro COJiep)KaHWs B HAy4yHO-TIOMYJISIPHOW JMTepaType U CpeACTBaXx MaCcCOBOM
uHpOpMalMY, KPUTHUECKH OL[eHWBATh TOy4YeHHYH0 WH(MOpMAIMIo, aHa/M3UpYysl ee cojiep)kKaHue W JaHHble 00 MCTOUHUKE
vH(popmaLuy;

co3/laBaTh COOCTBEHHbIE MTUChMEHHbIE U YCTHBIE COOOIIeHUsT 0 (PU3NUECKUX sIBJIEHUSIX HAa OCHOBE HECKOJIbKMX MCTOUYHHKOB
vH(bOpMaLKH, COTTPOBOXK/IAaTh BLICTYTUIEHHE TIpe3eHTalel, yuuTbiBas 0COOEHHOCTH ayAUTOPUU CBEPCTHUKOB.

WCTI0/Tb30BaTh 3HAHUS 0 MeXaHUUYEeCKUX SIBJIEHUSIX B TTOBCeAHEBHOM »KHU3HU /1Jisi 0OecrieueHust 6€30MacHOCTH TIpU o0OpaliljeHu!
¢ ipubopaMy U TeXHUUECKUMH yCTPONCTBAMU, [Ijisi COXpaHeHHsl 3710POBbsi U COO/TIOZIeHs HOPM 9KOJIOTUYeCKOT O TOBe/IeHusT
B OKpY’Karollleli cpefie; TMPUBOAUTL TMPHMeEpPbl TMPAKTUYECKOTO0 MCIO/Ab30BaHUsI (DU3MUECKUX 3HAaHUKW O MeXaHMYeCKUX
SIB/IEHUSIX U (PU3UUECKUX 3aKOHAaX;

pa3/inyath TPAHULIBI TIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHMMaTh BCeoOIMii XapakTep (yHJaMeHTa/JbHbIX 3aKOHOB
(3aKOH cOoXpaHeHHsI MeXaHU4YeCKOW SHepPIrun);

HaXOJWUTh aJileKBaTHYIO TIPe//I0KeHHO! 3aziaue (hr3nuecKyro Mo/ieflb, pa3peliaTh MpobieMy Kak Ha OCHOBe HUMEIOIIUXCS
3HaHUU 110 MeXaHWKe C UCI0J/Ib30BaHMEM MaTeMaTHUUYeCKOro arraparta, Tak U Py MOMOLLYA MeTO/I0B OL|eHKU

Cojiep>kaHue yueOHOro mpegMera

(68 UACOB, 2 YACA B HE/IEJTIO)
I. BBEJIEHUE (4 4)

dusmrka — HayKa o npupojie. Pusuueckue siByieHus. Prsnueckue cBoiicTBa Ten. Hab/oeHre U onvcaHyie GU3nuecKux
ssBreHud. Pu3ndeckre BeJUUUHBL. V3MepeHus (QU3NUeCKHMX BeWUYMH: [JIMHBbI, BpPeMeHH, TemIiepaTypbl. Pu3nyecKue
ripubophl. TOUHOCTH ¥ MOTPENIHOCTL 3MepeHuit. MeXXayHapoiHast cucTeMa equHuI]. @u3rKa U TeXHUKA.

LlemoHcmpayuu u onbimbl:
N3mepeHue pasMepoB TeJl.
M3MepeHMe pacCTOSTHUM.
V3mepeHvie BpeMeHU MeXy yJapaMu Iy/bca

dpoHmanbHas aabopamopHas paboma:

Ne 1. OnipesenieHue 11eHbI Jie/IeHUS ©3MEepPUTEeIBbHOr0 Mprbopa



I1. IEPBOHAYAJIBHBIE CBEJEHUSA O CTPOEHNUN BEIIIECTBA. (5 yacos.)

Crtpoenue BeljectBa. OMbIThI, JOKa3bIBalOl[e aTOMHOE CTPOEHUE BellleCTBa. TeryioBoe BUKeHHe aTOMOB U MOJIEKY/I.
bpoyHoBckoe nwxenue. [Inddysus B raszax, KUAKOCTAX U TBEPAbIX TefaxX. B3aumoaencTBre yacTul] BelljecTBa. ArperaTHble
COCTOSTHMS BelrlecTBa. Mogie/ld CTPOEHHUSI TBEPAbIX Tesl, >KUIKOCTer W Ta3oB. OObsicHeHWe CBOWMCTB ra3oB, JKHUAKOCTeH U
TBEp/IbIX TeJl HA OCHOBE MOJIEKY/IIPHO-KUHETUUEeCKUX TIpe/iCTaB/IeHUM.

LlemoHcmpayuu u onbimbl:

Nuddysus B pacTBOpax U rasax.

Mopenb XaoTHUeCKOro ABV)KEHHS MOJIEKYJI B rase.
Mojenb 6pOYHOBCKOTO JBM>KEHUSI.

CuernuieHre TBepAbIX TeJl.

HNemoHcTpaliys 06pa3iioB KPUCTA/UTMUECKUX TeJl.
[leMOHCTpauys Mojiesield CTPOeHUsT KPUCTA/UTMUECKUX Tel.
BeipainyBanue KprUcTaaioB TOBAPEHHOW COIM WM caxapa.

dpoHmanbHas aabopamopHas paboma:

Nel. OmpefesieHue 1jeHbI Je1eHUsI MeH3YPKU.

Ne 2. OnpesiesieHre pa3MepoB MajbIxX TeJl.

I11.B3aumojericrBue Tel. (23 uac.)

MexaHuueckoe [BWXeHHe. MartepuasbHasi TOUKa Kak Mojenb (ru3ndyeckoro tena. OTHOCUTETbHOCTh MeXaHUYeCKOro
nBrkeHus. dusnueckre BeIMUMHBI, HEOOXOJUMbIe [JIsi ONMCAHUSI ABWXKEHUS W B3aWMOCBSI3b MEXJy HUMU (TpaeKTOpHS,
MyTh, CKOPOCTb, BpeMsi [BWKeHUs). PaBHOMepHOe ¥ HepaBHOMepHOe [BWXeHue. ['pDauKy 3aBUCUMOCTH TMyTH U MOAYJIsSt
CKOpPOCTH OT BpeMeHU JBwkeHust. IHepuwms. VIHepTHOCTD Tesl. B3aumogerictBue Ten. Macca Tena. VMi3mepeHue MaccChl Tesa.
[1notHOCTE BewjectBa. Cua. Equnaniiel cubl. Cuiia TsoKeCTrU. 3aKOH BCeMUPHOTo TaroteHus. Cujia ynpyroctu. 3akoH ['yka.
Bec Tena. CBsA3b MeXXJy CUJIOW TSDKeCTU M Maccou Tena. Chsia TsKeCTH Ha Apyrux riaHetax. JIuHamometp. CroxeHue JBYX
CWJ/, HamnpaB/eHHBbIX MO OAHOM mnpsmou. PaBHogercTByromiasi cuina. Cuna TpeHus. TpeHue CKOMbXeHHs. TpeHue MOKOS.
TpeHue B Tipupo/ie U TexHUKe. Du3nueckas nMpupoza HebecHbIX Tes CoTHEUHOH CUCTEMBI.



JemoHcmpayuu u onbimsl:
PaBHOMepHOe TMPsSIMOJIMHEeHHOe JABMKEeHHUE.
3aBUCHMOCTh TPAaeKTOPHWH JIBV)KEeHHS Tesla OT BbIOOpA Tesla OTCUeTa.
M3mepeHrie CKOPOCTU PaBHOMEPHOTO IBMXKEHMUS.
fABnenue vHepLyun.
V3mepeHue CUJIBL.
Ornpenienenue Ko3(pduiivieHTa TPeHUsT CKOJIb)KEHUS.
OmnpeiesieHre XKeCTKOCTU MPY>KUHBI.
C/io>xeHue CWJ/1, HallpaB/IeHHbIX 10 OJJHOM TIPSIMOM.
WccnenoBaHve 3aBUCUMOCTH CUJIbI TPEHHsI OT CU/IbI HODMaJIbHOTO JaBjieHusi (C mpejCcTaB/ieHWeM pe3yJbTaTOB B BHJE
rpaduka unm TabauIs).
WccienoBaHue 3aBUCMMOCTH MacChl OT o0bema (C TipeJicTaBieHreM pe3y/ibTaToB B BUle TpadrKa UK TabJIrLbI).
WccienoBaHre 3aBUCUMOCTH AieopMalii MPY>KUHBI OT TIPUIOXKEHHOW CW/Ibl (C TIpe[CTaB/ieHWeM pe3yJ/IbTaTOB B BH/E
rpadvka WM TabIuLIbI).
dpoHmanbHas aabopamopHas paboma:
Ne 3. I3mepeHure macchl Tesla Ha pblUakKHbIX Becax.
Ne 4. 3mepeHue oObema Tera.
Ne 5. OnipesiesieHue MJIOTHOCTU TBEPAOIO TeJla, U3MepeHue TIJIOTHOCTH XKUJKOCTH.
Ne 6. I'pasiyipoBKa MpY>KUHbI U U3MepeHre CU/ TMHaMOMEeTPOM.
No 7. BbIsicHeHHe 3aBUCMMOCTU CUJIbI TPEHUSI CKOJTbKEHUS OT TIJI0Ia /[ COTIPUKOCHOBEHUS TeJl U TIPYKUMAFOIIe CUJTBI.

IV./laB/eHue TBepbIX Te/, >KUJKOCTeH U ra3os. (21 yac)

HaBnenue. /lapneHwe TBepAbIX Tesl. EAuHUIBEI m3MepeHUs1 [aBjeHus. CriocoObl u3MeHeHHs [aBijieHus. [laBieHue
JKUIKOCTeH 1 ra3oB. 3akoH [lackans. [laBneHue KUAKOCTH Ha JJHO M CTeHKH cocy/a. Coobmaromuecs: cocyael. Bec Bo3ayxa.
AtMocdepHoe pgaBieHue. V3mepenue atmocdepHoro pasneHus. OnbiT Toppuuennu. bapomerp-anepous. MaHowmeTp.
ATtMocdepHoe ZiaBfieHre Ha pa3/IMuHbIX BbICOTax. ['UpaBaMyeckrie MexaHu3Mbl (mipecc, Hacoc). [laBieHue KUAKOCTH U ras3a
Ha [Orpy>KeHHOe B HUX TeJsio. ApxyuMmezoBa cuia. [1naBanue tes v cynos. Bo3ayxoriaBaHue.

LlemMoHcmpayuu u onbimbl:
bapomertp.

N3mepeHre aTMOC(EPHOTo [AaBIeHUS.



OrmbIT ¢ wapom [lackans.

['mppaBnnueckuii rpecc.

VcciegoBaHue 3aBUCMOCTH Beca Tejla B )KUAKOCTUA OT 00beMa TIorpy>kKeHHOM YacTH.
dpoHmanvHas aabopamopHas paboma:

Ne 8. OnipeiesieHre BbITa/JIKUBAIOILel CUJIbI, IeHCTBYOIel Ha MOTPY)KeHHOe B XKUIKOCTb TeJsI0.

Ne 9. BhisicHeHue yC/I0BUH TI/laBaHUs Tesa B )KUIKOCTH.

V. Pa6ora u MomHOCTh. JHeprus. (10 uacos.)

MexaHuueckasi pabota. MomHocTb. ITpocTbie MexaHu3mMbl. MomMeHT cuibl. LleHTp TsbkecTu Tena. Peiuar. PaBHoBecue
CHUM Ha pblyuare. Pbluarm B TexHUKe, ObITy U mipupofe. [loABMWKHBbIE M HeNOABWKHBIE On0ku. PaBeHCTBO paboT mipu
WCIIO/Ib30BaHMHM MPOCTBIX MeXaHWU3MOB («30/I0TOe TpaBU/I0 MEXAaHUKK»). Y CJIOBUS PABHOBECHUSI TBEPJOrO Tesa, UMEIOILero
3aKperyiIeHHYI0 OCh ABMWXeHUs. Koa(duLMeHT 1osie3HOro AeiCTBUsI MeXaHU3Ma.

OHeprus. [loTeHManbHass U KMHeTHYecKas 3Heprus. [IpeBpailieHre OQHOTO BUJA MeXaHUUECKOM 3HEPruu B APYrou.
3aKOH COXpaHeHUs TTOJIHOW MeXaHU4eCKOM SHePrum.

Lemoncmpayuu u onbimbl:
PaBHOBecHe Tesia, UMeIOLLer0 OCh BpallleHUs.
OnpepeieHMe MOMEHTa CUJIBI.
HaxoxxzeHue 1jeHTpa TsSKeCTH IJIOCKOro TeJia

dpoumanbHas aabopamopHas paboma:

10. BeisicHeHMe yC/I0BYS paBHOBECHS pbluara.

11. Onpepenenvie KI11 npy nogbeMe Tesa Mo HaKJIOHHOW MJIOCKOCTH.

VI. IToBTOpenue(5)



	• коммуникативные умения докладывать о результатах своего исследования, участвовать в дискуссии, кратко и точ­но отвечать на вопросы, использовать справочную литерату­ру и другие источники информации.

