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IInanupyemsle pe3ysbTaThl

JInyHOCTHBIE PE3YNILTATHI

B pesynprare wusydenus npenmera «@PusMka» Ha ypoBHE o0OIIero oOpa3oBaHUA Y
oOyyaromuxcst OyayT copMUpOBaHBI CICAYIONINE TUYHOCTHBIE PE3YIbTATHI:

2padicOanCKoO-nampuomuyecKkoe 60CnUmanue.

— TPOSIBIIEHUE MHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hm3ndecKoit
HayKH;

— HEHHOCTHOE OTHOIIECHHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX (PU3UKOB.

0YX0BHO-HPABCMEEHHOE 80CRUMAHUE:!

— TOTOBHOCTh K aKTUBHOMY y4acTHIO B 0OCYXJIEHUU OOLIECTBEHHO-3HAYMMBbIX M 3THYECKHX
po0JeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUN (PU3UKY;

— OCO3HAHME BaXKHOCTH MOPAIBHO-3TUYECKUX IIPUHIUIIOB B ACATEIBHOCTH YYEHOIO.

acmemuyecKoe 60CnumaHrue:

— BOCHPUATHE ICTETUYECKUX KadecTB (PU3MUECKOW HAyKU: €€ TapMOHHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH.

YEeHHOCMU HAYYHO20 NO3ZHAHU.

— OCO3HaHHE LEHHOCTH (PU3MYECKOM HAyKH KaK MOILIHOIO MHCTPYMEHTa IIO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPBI,

— pa3BUTHE HAY4YHOU JTH0003HATEITLHOCTH, HHTEPECA K UCCIIEeI0BATEIbCKON AEATEIbHOCTH.

@opmuposarue Kyrbmypuvl 300p06bsl U IMOYUOHATLHO20 ONALONONYYUAL:

— OCO3HaHUE LIEHHOCTH 06€3011acHOr0 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE,
BaXHOCTU IpaBWJl O€30IIaCHOIO IOBEJCHMS Ha TPAHCIOPTE, HA JIOpPOrax, C JJIEKTPUYECKHUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

— c(OPMHPOBAHHOCTH HAaBbIKA Pe(IICKCUH, TIPU3HAHUE CBOETO TPaBa Ha OMIMOKY U TAKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa.

mpyoosoe 60ChumaHnue:

— aKTMBHOE y4yacTHE€ B PELICHHWHU MPAKTHYECKHX 3a/ad (B paMKax CeMbHM, LIKOJIbI, FrOpoja,
Kpasi)

TEXHOJIOTUYECKOM U COLMaIbHON HAIIPABICHHOCTH, TPEOYIOIUX B TOM YHCIEe U (PU3NYECKUX
3HAHHMH;

— UHTEpEeC K MPaKTUYECKOMY U3YUEHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOI.

9KON02UHECKOe 60CNUMAHUe.

— OpHEHTalus Ha NpUMEHEHHe (U3NYECKUX 3HAHMM JUId pelieHus 3aaad B 00JIacTH
OKPY’KaloIlleW Cpenbl, IJIAaHUPOBAHUSA IIOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX ITOCJIEICTBHM I
OKpPY’KaIoILleH Cpebl;

— OCO3HaHHeE I100ATbHOr0 XapaKTepa IKOJIOTUYECKUX NMPOOJIEM U MyTel UX pelIeHHUs.

adanmayus 06y4aue2ocs K USMEHAIOUWUMCS YCILOBUAM COYUATLHOU U NPUPOOHOU CPeobl:

— MOTpeOHOCTh BO B3aUMOJEHCTBUU NIPU BBIIOJHEHUU UCCIECJOBAHUN U IPOEKTOB
(bu3n4ecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

— MOBBIIIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 ITPAKTUUECKYIO 1EATEIIbHOCTD;

— mnoTpeOHOCTh B ()OPMHUPOBAHMU HOBBIX 3HAHUM, B TOM 4Hcie (GOpMyIUpoBaTh HJEH,
MOHSTHS, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBJICHUSX;

— 0CO3HaHMe Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

— IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII;

— CTpeMJICHHE aHAJTM3UPOBATh U BBISBIATH B3aMMOCBSI3U IPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OILICHKa CBOMX JCWCTBUH C Y4Y4€TOM BIMSHUSA HAa OKPYKAIOUIYIO Cpely, BO3MOXKHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

MertanpeameTHble pe3ynbTaThl
B pesynbrare wu3ydeHus yueOHoro mpeamera «®usnmka» 00ydarOLIMICS OBIAJCeT
YHUBEPCAJIbHBIMU IT03HABATEIbHBIMU JICHCTBUAMMU:



bazoevle n0o2uieckue 0etcmeust:

— BBISIBJISITh M XapaKTePU30BaTh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBJICHUH);

— YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIMK, OCHOBAHMS JJIs1 0000IIeHUs U
CpPaBHEHUS;

— BBISBIATh 3aKOHOMEPHOCTH W IPOTHBOPEUYUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

— BBISABIATh NPUYUHHO-CIICJICTBEHHBIC CBS3M MPU H3YyYCHUH (PUINYCCKUX SIBICHUH H
IIPOLIECCOB; JIeNIaTh BBIBOJBI C MUCIOJIb30BAaHUEM JEAYKTUBHBIX M MHIYKTHBHBIX YMO3aKJIIOYCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3UUYECKUX BEINYHH,

— CaMOCTOSITEIBLHO BBIOMpATh CHOCOO pemieHus ydeOHON (u3MYecKoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEIICHUs, BBHIOOP HamOOJee MOIXOJSAIIET0 C Y4ETOM CaMOCTOSITEIILHO
BbI/IETICHHBIX KPUTEPHUEB).

bazosvie ucciedosamenbeKue 0eucmsusl:

— HCII0JIB30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI NHCTPYMEHT TO3HAHUS;

— MPOBOJUTH MO CAMOCTOSATEIHHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXHBIA (hU3HUECKUN
9KCIIEPUMEHT, HEOOJIbIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHMUS,

— OLICHWBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh WH(OPMAIMIO, MOJYYCHHYIO B XOJIE
MCCJICIOBAHMSI UITU SKCIIEPUMEHTA;

— CaMOCTOATEIBHO (OPMYJIMPOBATH 00OOIIECHHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEASHHOTO
HaAOII0/ICHUS, OIBITA, UCCIICIOBAHMUS,

— MPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3MUSCKHX IPOIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

paboma ¢ unghopmayueu:

— TpPHUMEHSATHh pAa3IWYHbIE METOJbI, MHCTPYMEHTBHl M 3ampochl TIpU TMOUCKE M OTOOpe
UH(OPMALIMU WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHOU (PU3NIeCKO 3a1aun;

— aHANIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO PA3TUYHBIX BUIOB
U GOpM IpeCTaBICHHS,

— CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy NpeaCTaBiIeHUs WHPOpMALUU U
WLTIOCTPUPOBATH PElIaeMbIe 3a/1a4l HECIOXKHBIMA CXEMaMH, TharpaMMaMi, HHON rpauKoi U uX
KOMOWHAIIUSIMU.

B pesynbrare n3yYHuBepcaibHbIe KOMMYHUKATUBHBIE ICHCTBUS

Obuenue:

— B X0/ie 00CYXJIeHHsI yueOHOTO MaTepuaia, pe3yJbTaToB JJa0OPAaTOPHBIX PabOT U MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl U BBICKA3bIBaTh WJCH, HAllEJICHHBIC Ha
pelIeHHe 33a]a9H 1 TIOJIICpKaHKE 0J1aroKeIaTeIbHOCTH OOIICHS;

— COTIOCTABJISITh CBOM CYXKICHHS C CY>KJICHUSIMU IPYTHX YYaCTHUKOB JHANIOra, 0OHApYKUBATh
pa3auvue U CXOJCTBO MO3UIINH;

— BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

— IyOJIMYHO MPEACTABIIATH PE3YIbTATHI BBITOJHECHHOTO (PU3NYECKOTO OTBITA (IKCIIEPUMEHTA,
HCCJICTIOBAHMUSI, TPOCKTA).

CoBMmecTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

— TIOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUIYaTbHOW pabOThI Mpu
pelIeHNH KOHKPETHON (pr3HUecKoil mpoOIemsl;

— TpPUHUMATH 1€ COBMECTHOW JIeATEIbHOCTH, OPTaHM30BBIBATH JEUCTBUSA MO €€
JOCTIKEHUIO: PacIpeeliATh POJU, OOCYXKIATh MPOIECCHl U Pe3yabTaThl COBMECTHOH pabOTHI;
0000111aTh MHEHUS HECKOIBKUX IO

— BBHIMOJHATH CBOIO YacTh pPabOTHI, JTOCTHTas KAYeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HATIPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;

— OIIEHWBATh KAYeCTBO CBOETO BKJIAJa B OOMIMH MPOJYKT IO KPUTEPUSIM, CAMOCTOSTEIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

YHUBEpPCATBHBIE PETYIATUBHBIEC IEHCTBUS

Camoopranu3anusi:

— BBIABIIATH MPOOJIEMBbI B JKU3HCHHBIX W YYCOHBIX CHTYAIHSX, TPEOYIOMUX JUIS PEIICHHUS
bu3NYECKUX 3HAHMIA;



— OpHUEHTHPOBATHCS B pA3IUYHBIX MOAXOAAX MPHUHATHS pELIEHUN (MHIMBUIYyaIbHOE,
NPUHATHE PELLEHMS B TPYIIE, IPUHATUE PEIIEHUH IPyNIoi);

— CaMOCTOATCIBHO COCTABJIATH AJTOPUTM PCIICHUA (bH3H‘-I€CKOﬁ 3aJa4yud HWIM IIJIaHa
UCCIICIOBaHMS C YUETOM UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTHPOBATh
IIpeJIaracMble BApUAHTBI PEILICHU;

— JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpOJIb:

— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IUIaH €€ N3MCHECHNS,

— OOBICHATE IMPUYUHBI JOCTUKCHUA (HGI[OCTI/I)KGHI/ISI) PE3YIbTATOB ACATCIIBHOCTH, JaBATbh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTbH (B TOM 4YHCJIC B XOJ BBIIIOJTHCHUA (1)H3I/I‘ICCKOFO
UCCIICIOBAaHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHMBIIUXCS CHUTYalMi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

— OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSIM.

[IpenmeTHbIe pe3yabTaThl

7 xJj1acc

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE AOJKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
o0y4aromuxcs: yMeHHui:

— WCIIOJIb30BaTh MOHATHSA: (PU3UICCKHE U XMMUYCCKHE SBJICHUS; HAOJIOICHUE, SKCIICPUMEHT,
MOJIeJTb, THIIOTE3a; SAMHUIBI (PU3MYECKHX BEIIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemecTBa  (TBEpHOE, IKUIKOE, Ta3000pa3HOE); MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, paBHOACHUCTBYIOIAs CHll, jaedopmanws (ympyras,
MJIACTUYECKAs), HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

— paznuyarh sBicHuUs (Iuddy3us; TEIoBoe IBMKEHHE YaCTHUI[ BEUISCTBA; PABHOMEPHOE
JIBIDKCHHE; HEPAaBHOMEPHOE JIBHUKCHUE; HHEPIUS; B3aUMOCHCTBUE TE; pABHOBECUE TBEP/IBIX TEJ C
3aKpeIUIEHHOM OCBhIO BpalCHUS; Tepe/iaya JIaBJIeHUs] TBEPIBIMHU TEJaMH, KMJIKOCTSIMU U Ta3aMu,
atMoc(epHOE JaBJICHHE, TUTABaHUE TEJ; MPEBPAIICHUS MEXaHHMYECKOW DHEPTUH) 1O ONMHUCAHUIO MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JIECMOHCTPUPYIONINX JaHHOE (PU3HUECKOEC SIBJICHHCE;

— pacrno3HaBaTh MPOSIBICHNE N3YYCHHBIX (DU3HUECKUX SBJICHHI B OKPYXKAIOIIEM MHUPE, B TOM
yucie GU3nYeCcKre SIBJICHUS B MIPUPO/JIE: MPUMEPHI IBMKEHHUS C PA3TUYHBIMUA CKOPOCTSMH B SKMBOM
¥ HEKUBOU TNpUpOe; NEHCTBHE CUJIBI TPEHHUS B MPUPOJE U TEXHUKE; BIUSHHUE aTMOC(EPHOTO
JIaBJICHUs Ha JKUBOW OPraHHW3M; IUIAaBaHUE PbIO; pblYaru B TeJie YeJIOBEKa; MPH 3TOM MEPEBOAUTH
MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBONCTBA/MPHU3HAKU (HU3HMUECKUX
SIBIICHHI,

— OIKCHIBaTh M3YyYEHHBIE CBOMCTBA Tel M (U3MYECKUE SBICHUS, UCTHOIB3Ys (U3MUECKUe
BENMYUHBI (Macca, 00BEM, TIJIOTHOCTH BEIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
VIPYTOCTH, CUJa TSKECTH, BEC Tella, CHJia TPeHUs, JaBlieHHe (TBEPAOrO Telna, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MeEXaHW4ecKas padoTa, MOIIHOCTb, IUIEUYO CHJIBI, MOMEHT CHJIBI,
KOd((UIIMEHT MOJIE3HOT0 NEHCTBUS MEXaHW3MOB, KMHETUYECKas M MOTEHINAIbHAS YHEPTHs); MpU
OTMCAHUU MPABWIBHO TPAKTOBATh (PM3H- YECKUN CMBICI UCIIOJIb3YEMBIX BEJIMUYUH, X 0003HAYEHUS
U eIUHUIBI (PU3NYECKUX BEIUYUH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOLINE TaHHYI0 (U3HUECKYIO
BEIIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TpadUKH HM3YyUYEHHBIX 3aBHCHUMOCTEH (PU3HMUYECKUX
BCJIMYUH;

— XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SIBJICHUS M IPOIIECCHI, UCIIONB3Ys MpaBUiia
CIOXeHHs CUT (BAOJb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumesa, MPaBUIIO
paBHOBecus pbryara (0J0Ka), «30JI0TO€ MPABHIIO» MEXAHHWKH, 3aKOH COXpPAaHEHUS MEXaHHYECKOU
SHEPTrUH; MPHU TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aMUCHIBATh €T0 MAaTEMaTHUYECKOE
BBIPQKCHHE;

— 00BACHATH (UBNYECKUE SBIICHUS, MPOIECCHl U CBOMCTBA Tell, B TOM YUCJIE U B KOHTEKCTE
CUTyallMii TPAKTUKOOPHEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHO-CIIEICTBEHHBIE CBS3H,



CTpOUTH OOBSACHEHHE U3 |—2 JOrMYECKMX IIAaroB C OMOpoil Ha 1—2 u3yueHHBIX CBOWCTBA
(Gu3nNYecKUX sIBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemars pacuéTHblE 3amaud B 1—2 JeWCTBUS, HUCHONB3ysd 3aKOHBI U (OPMYIIHI,
CBsI3bIBaIOIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHalW3a yCJIOBUS 33aJaud 3allUCBIBaTh KPAaTKOE
yCIIOBHE, I1OA-

CTaBIATh (pU3MUECKUE BEIUUYMHBI B (OPMYIIBI U IPOBOJUTH PACUEThl, HAXOJUTh CIPABOYHBIE
JTaHHbIe, HEOOXOAMMBIE JJISl PELICHUs 331a4, OI[CHUBATh PEATUCTUIHOCTD MOJYYSHHOH (Pu3ruecKon
BEJIMYMHBI;

— pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEUIUTD MPH MOMOIIH (PU3HMYECKHX METOIOB; B
ONHCAaHUM HCCIENOBAaHMUS BBIIEIATh IPOBEPSIEMOE NPEANONoKeHUue (TUIOTe3y), pa3iauyaTb M
UHTEPIPETHPOBATH MOIYYEHHBIN PE3yabTaT, HAXOAUTH OMIMOKM B XOJI€ OIBITA, JIEJIaTh BBHIBOJBI 110
€ro pe3yJbTaram;

— MPOBOAUTH OMBITHI [0 HAOIOJICHUIO (PU3UUECKUX SBICHUHN WM (PU3HYECKHX CBOMCTB TEI:
(GbopMynupoBaTh IMPOBEPSEMbIE IPEANOJIOKEHHUA, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0Ba- HUS, 3aITUCHIBATh X0/ OIBITA U (HOPMYITHUPOBATH BHIBOIBI;

— BBIIOJHATh HpPSMbIE U3MEPEHUs PACCTOSHUSA, BPEMEHHU, Macchl Tena, 00béMa, CUJIbl U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX MPHOOPOB; 3aMHCHIBATh MOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

— MPOBOJUTH HCCJIEIOBAHUE 3aBUCHUMOCTH OJHOM (M3MYECKOM BEIMYMHBI OT JPYroM ¢
UCIOJIb30BAaHUEM MPSMbIX M3MEPEHUH (3aBUCMMOCTH IYTH PaBHOMEPHO IBMIKYLIETOCs Tejla OT
BPEMEHHU JIBIDKCHHS TeNa; CWJIBI TPEHHS CKOJBXKEHHS OT Beca Tella, KadecTBa 0O0paboTKU
IOBEPXHOCTEH Tel M HE3aBUCHUMOCTHU CHJIbI TPEHHs OT IUIOIIAJAM CONPUKOCHOBEHMS TEJI; CHJIbI
YIOPYTOCTH OT YAJUHEHUS NPY>KUHBL;, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHOM YacTH Teja U
OT IIJIOTHOCTH >KUJKOCTH, €€ HE3aBHCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJI0; YCIOBUI IIaBaHUsl T€J, YCIOBUM paBHOBECHUS pbluara U OJIOKOB); y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOI'0 MCCIE0BAaHUs, COOMPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIEAys
NPEUIOKEHHOMY IIJIaHy, GUKCHPOBATH PE3YIbTATHI MTOIYYEHHON 3aBUCUMOCTH (PH3UIECKUX BETUINH
B BUJIE€ IPEJIOKEHHBIX TaOJIMIL U Tpa(UKOB, Ae7aTh BIBOABI 110 pe3yJbTaTaM UCCIEI0BaHMS;

— MPOBOJIUTH KOCBEHHBIE H3MEPEHHSI (PU3MUECKUX BEIWYHH (TUIOTHOCTH BEIIECTBA KHUIKOCTH
U TBEPIOro Teja; cuila TPEHUs CKOJIBKEHMS; JaBJICHHME BO3JyXa; BbITAJKUBAIOLIAs CHIIA,
JEHCTBYIOIIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO; KOAPPHUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHU3MOB), CJenys MNPEUIOKEHHOW HMHCTPYKLUHU: MpPHU BBINOJHEHUM HU3MEpeHUil coOupath
HKCIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

— co0JIr0/1aTh MpaBUIIa TEXHUKK 0€30I1aCHOCTH IIpU padboTe ¢ 1a00paTOpHBIM 000pYI0BaHUEM;

— YKa3bIBaTh MPUHIMIbI AEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIIMEcs COCyAbl, 0apoMeTp, pblyar, MOJBUKHBIA M HEMOJABIKHBIN OJOK,
HAKJIOHHAs IJIOCKOCTB;

— XapaKTepu30BaTh MPHUHIIMIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB C
OIOPOM Ha MX ONHUCaHMs (B TOM YMCIE: MOAIIUIHUKHN, YCTPOUCTBO BOAOIPOBOJA, THAPABINYECKUI
npecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MUCIONIb3Yys 3HAHUS O CBOWMCTBAX
¢bu3nuecKux sBIECHUNA U HEOOXO0Mble (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— T[PUBOAUTH TMpHUMEpPbl / HAaXOAUTh HUHGPOPMALMIO O MpUMEpax MPAKTHUECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B OBCEAHEBHOM KM3HHU JUIs oOecrieueHus: 6e30MacHOCTH MpU
oOpailieHuu ¢ npubopaMu M TEXHUUYECKMMH YCTPOMCTBaAMM, COXPAHEHMSI 370POBbsI U COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHMS B OKPYKAIOLIEN CPEE;

— OCYUIECTBJIATh OTOOp HMCTOYHUKOB HMHGpopManuu B ceTd VHTEpHET B COOTBETCTBHH C
3a/laHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUN U MYTEM CPaBHEHMS Pa3IMYHbIX
HMCTOYHUKOB BBIIETATh HH(GOpPMAIUIO, KOTOpas SIBISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

— HCIOJb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
¢du3ugeckoro

coJlep’KaHusl, CIPaBOYHbIE MaTepHAIIbI, peCypchl ceTH VIHTepHeT; BiaaeTh NpuéMamMu KOH-



CIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOpPMAIMK W3 OAHOW 3HAKOBOW CHCTEMBI B
APYTYIO;

— co3/1aBaTh COOCTBEHHBIE KpAaTKUE MHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB HMH(pOpMamuu (U3HYECKOTO COJMCPIKAHUS, B TOM YHCIE IMyOJUYHO JIeiaTh KpaTKue
COOOIeHUsT O pe3yldbTaTaX IMPOCKTOB WM YYEOHBIX WCCIEAOBAHUN; TpPU STOM TPaAMOTHO
UCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBINA ammapar Kypca (U3HKH, COIPOBOXIATh BBICTYILICHUE
MPE3EHTALUEM;

— IPH BBINOJHECHUU YYCOHBIX NMPOCKTOB M HMCCICAOBAHUN PACIPEACIATh O0S3aHHOCTH B
TpyNIe B COOTBETCTBUU C TOCTABICHHBIMU 3aJ[a4aMu, CIEAUTH 33 BHIMOJTHCHUEM IUTaHA JICWCTBUM,
aJIcKBaTHO  OIICHMBATh COOCTBCHHBIM BKJAJ B  JICATEIBHOCTh TPYIIBI; BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsi MHCHHUE OKPY KAFOIIIHX.

8 kJacc

[IpenmerHble pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
o0yyaromuxcs: yMEeHui:

— HCHOJb30BaTh IOHATUSA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUINYECKUE U aMOp(HbIEC Tela, HACKIIECHHBIN U
HEHAChl- IIEHHBIM Iap, BJIAXHOCTb BO3AyXa; TEMIIEpaTypa, BHYTPEHHSAS OSHEPrusi, TEIUIOBOM
JIBUTATENb; DJIEMEHTAPHbIM 3JEKTPUYECKUN 3apsil, DJJIEKTPUYECKOE II0J€, IPOBOJHUKU U
JUBJIEKTPUKH, IIOCTOSHHBIHN 3J1€KTPUYECKUIN TOK, MArHUTHOE I10JIE;

— pa3nmuyarh sBICHHA (TEIJIOBOE paCIIMPEHHUE/CKaTHe, TeIulonepeaada, TerIoBOe
paBHOBECHE, CMauMBaHUE, KaNWULIpHbIE SBJICHUSA, HCHApeHHe, KOHACHCAlMs, IJaBJICHUE,
KpucTaym3anusi (OTBepAEBaHME), KHUIIEHHE, TeIulonepenaya (TerionpoBOAHOCTb, KOHBEKLIUS,
U3JIy4EHHUE); SJIEKTpU3alMs Tell, B3aUMOACUCTBUE 3apsiioB, IEHCTBUS HIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMblKaHHME, B3aUMOJECHCTBUE MAarHWTOB, JEHCTBHE MAarHUTHOIO MOJS HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHIYKIMs) [0 ONHU- CAHUI0O MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

— pacrio3HaBaTh IPOSBIECHUE U3YUEHHBIX (PM3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM
ymciie GU3NYECKUe SIBJICHMSI B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE M KalWJUIAPHBIC SIBJICHUS B
HpUpojie, KpUCTAJUIbl B mpupoje, usnydeHue CoiHlla, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3zoBaHue

pOCBI, TyMaHa, UHEesl, CHEra; >JEKTPUYECKHE SIBIEHUS B arMocdepe, 3JIEKTPUUECTBO >KHUBBIX
OpraHM3MOB; MAarHUTHOE ToJjie 3eMiH, Apeld Moo COB, POJIb MATHUTHOTO MOJIA JJIS KU3HU Ha
3emiie, MOJISIPHOE CH- SIHUE; IIPU 3TOM MEPEBOAUTh MPAKTUYECKYIO 3aJjauy B y4eOHYIO, BBIACIATDH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NYECKUX SBJICHUM;

— ONKCHIBaTh M3Y4YEHHBIE CBOMCTBA TeNl W (PU3MYECKHE SBICHMS, UCHONb3yd (hru3uueckue
BEJIMYMHBI (TemIepaTrypa, BHYTPEHHSSI SHEprusi, KOJMYECTBO TEIUIOTHI, y/AeNbHas TEIJI0EMKOCTh
BEIIIECTBA, yJeNbHas TEMJIoTa IUIaBJIeHUs, yelbHas TeIUI0Ta MapooOpa3oBaHus, yelbHas TemIoTa
CrOpaHMsl TOIUIMBA, KOA(DPUIMEHT NOJE3HOTro MEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTENIbHAs
BIQKHOCTb BO3[yXa, OJJIEKTPUYECKHI 3apsj, CHUla TOKa, DJJIEKTPUYECKOE HaIpsHKEHHE,
CONPOTUBIIEHUE MPOBOAHMKA, YJECJIbHOE CONPOTHUBIIEHUWE BELIECTBa, paboTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA); IPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCTIOIb3yEeMBbIX
BEJIMYMH, 0003HAuU€HUs U €AMHULBI (PU3MYECKUX BEJIMYMH, HAaXOAUTHb (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTh TpapuUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

— XapaKTepH30BaTh CBOMCTBA T, PU3NUECKUE SBJICHUS U MPOILECCHI, UCIOIb3Ys OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHHUs BEIIECTBA, MPUHLHUI CYHNEpPIO3ULIUN
oJIeH

(Ha Ka4eCTBEHHOM YpOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa JiIsl ydyacTKa LIeTH, 3aKOH
Jlxoyns - JleHna, 3aK0H COXpaHEHHs SHEPTUU; TIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA
Y 3aIIUCBIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;

— 00BACHATH (PU3NYECKUE MPOLIECCHl U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH
00Bbsic- HeHHe U3 1 - 2 JTOTrMYecKuX MIAroB ¢ Onopoil Ha 1 - 2 U3yyeHHBIX CBOMCTBA (pU3HUECKUX
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SBJICHUN, (PU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH; peraTh pacyéTHbIC 33/1a41 B 2 - 3 1eHCTBUS,
UCTIOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (PU3UUECKUE BETMUNHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a1a4M 3aIUCBHIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTAaTOK JAHHBIX JUIS PELICHUs 3a]ayd,
BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ pelIeHus, IPOBOJUTH PacuéThl U CPAaBHUBATD
MOJy4EHHOE 3HaYeHUE (PU3NIECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

— pacrio3HaBaTh Mpo0JIeMbl, KOTOPbIE MOXKHO PEIINTh IPU NOMOIIU (PU3NYECKUX METOJO0B;
UCIIONIb3Ysl OINHUCAHME HCCIENOBAHUSA, BBLICIATH IIPOBEPSIEMOE MPEANON0KECHUE, OLEHUBATH
IIPABWJIBHOCTb IOPsIIKA IPOBEIEHUS UCCIICJOBAHMS, J€JIaTh BBIBOJIBI,

— TPOBOJUTH OIBITHI MO HAOIIONEHUIO (PU3MUYECKUX SIBICHUN WM (PU3UUYECKUX CBOWCTB TEI
(KanuJUIApHbIE SBJIEHUA, 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro 00béMa, TeMIepaTyphbl; CKOPOCTH
Ipo- IIecca OCTHIBAHUS/HATPEBAHUSA TPH MU3ITYYEHUH OT IBETa W3JIyYaroUIeH/moraomaromei
IIOBEPXHOCTHU; CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPBI )KUAKOCTH U IUIOLIAAN €€ TIOBEPXHOCTH;
EKTPU3ALUs TEI U B3aUMOJEHCTBHUE 3JICKTPUYECKUX 3apsioB; B3aUMOJACUCTBUE ITOCTOSHHBIX
MarHuTOB, BU3yaIU3alysl MArHUTHBIX 10JIEH IOCTOSTHHBIX MarHUTOB; IEHCTBUS MATHUTHOTO IOJIS Ha
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABUTATENS IOCTOSHHOIO TOKA):
(bopMynupoBaTh IMPOBEPSEMbIE IPEINOJIOKEHHUs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUS; OMUCHIBATH XOJI OIBITA ¥ (POPMYITUPOBATH BHIBOJIBL;

— BBIIIOJIHATD IIPSIMBIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAYKHOCTH BO31YyXad, CHUJIbI
TOKA, HANPSHKEHUS! C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NYECKUX BEJIMYMH;
CpaBHUBATh PE3yJIbTAThl H3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

— TPOBOJAUTH HCCIIETOBAHHE 3aBHCUMOCTH OJHOW (PM3MYECKOW BEIMYMHBI OT IPYrou ¢
UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUl (3aBUCHUMOCTh CONPOTUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI,
IJIOIIA MONEPEYHOr0 CEYEHUS U YAECIBHOIO COIIPOTHUBIICHHS BEIIECTBA ITPOBOJIHMKA; CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE; UCCIIEJOBAHUE M1OCIIEI0OBATEIBHOTO U
1a- pajuIeJIbHOTO COESIMHEHUH MPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0OBAHNE, COOMPATh YCTAHOBKY U
BBINOJIHATh M3MEPEHMs, ClIeAys NPEeAJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTAaThl MOJy4YEHHOH
3aBUCHUMOCTH B BUJI€ TaOJIML U TpaUKOB, A€IaTh BHIBOJBI 10 PE3yJbTaTaM UCCIIEI0BAHUS;

— TNPOBOJUTH KOCBEHHBIE M3MepeHMs] (U3NYECKUX BeIMUYUH (yAeJabHas TEIIOEMKOCTb
BELIECTBA, COPOTUBJIEHUE MPOBOHUKA, pa00Ta U MOUTHOCTh 3JIEKTPUUYECKOT0 TOKA): IJIAHUPOBATh
U3MEpPEHus, COOUpPaTh SKCHEPUMEHTAIbHYI YCTAHOBKY, CIEAys IMPEUI0KEHHOM HHCTPYKLUH, U
BBIYMCIIATh 3HAYEHUE BEJIUYMHBI,

— co0J1r01aTh IPaBUJIa TEXHUKH 0€30MacHOCTH pU padoTe ¢ 1a00opaTOPHBIM 000PY0BaHUEM;

— XapaKTepu30BaTh NPHUHIIUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTIOpOil Ha MX OMMCcaHUs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBasi TypOuHa,
aMIepMEeTp, BOJBTMETP, CUYETUUK DJIEKTPUUECKONM HSHEPrUH, 3JIEKTPOOCBETUTENIbHbIE MNPUOOpHI,
HarpeBaTelbHbIe JIEKTPOIIPUOOPH! (IPUMEPHI), HIEKTPUUECKUE MTPETOXPAHUTENH; SJIEKTPOMArHumT,
AJIEKTPOJIBUraTeNlb MOCTOSSHHOTO TOKA), MCIOJIb3YSl 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUU U
HEOOXOUMBbIE

¢duznyeckue 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEpUTENIbHbIE TPUOOPHI 110 CXeMam
Y CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIh
BHYTPEHHETO CrOpPaHHUs, DIIEKTPOCKOIl, PEOCTAaT); COCTABIATH CXEMBI AJIEKTPUUYECKUX LENEH C
MOCJIEI0BATENbHBIM U MApAIJIEIbHBIM COEIMHEHNUEM AJIEMEHTOB, Pa3jinyasl yCIOBHbIE 0003HAUEHUS
AJIEMEHTOB DJIEKTPUYECKUX LIETIEH;

— INPUBOJUTH IPUMEPHI/HAXOAUTH UHPOPMAIUIO O MPUMEPax MPAKTUYECKOTO UCIIOJIb30BAHUS
¢u3nuecKux 3HaAHUN B MOBCETHEBHOM XM3HM JUIs oOecrieueHus: 6€30MacHOCTH MPH OOpaIleHUH C
npu0o- paMu U TEXHUYECKHMMM YCTPONCTBAMH, COXPAHEHHUS 3I0POBbsi M COOIIOACHHUS HOPM
HKOJIOTUYECKOIO MTOBEJCHUS B OKPYKAIOLIECH Cpelie;

— OCYILIECTBIATH MOUCK HH(OpMaLIMK PU3NIECKOTO co/iepKaHus B ceTh IHTepHeT, Ha OCHOBE
UMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS JOMOJHUTEIBHBIX UCTOYHUKOB BBLICATH WH(POPMAIIHIO,
KOTOpasi SIBJISIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCHOJb30BAaTh NPU BBIMOJHEHUM YUYEOHBIX 3aJaHUN HAy4YHO-TIOMYJISIPHYIO JHTEpATypy
(bu3NYECKOro coJiepKaHus, CIIpaBOYHbIE MaTepHalIbl, pecypchl ceTh MHTepHeT; BnaaeTs npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
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— co3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUs, 0000mas
UH(QOPMAIMIO M3 HECKOJIBKUX HMCTOYHHUKOB (PM3MUYECKOTO COAEP)KaHMSA, B TOM YHUCIE IYOJIHMIHO
NPECTABIIATh PE3yIbTAThl IPOSKTHOW MIIM UCCIIEA0BATEIBCKON eI TEIBHOCTH; IPU ITOM TPAMOTHO
UCTIONIb30BaTh HM3YYEHHBIN MOHATHUIHBIA ammapaT Kypca (M3MKH, CONPOBOXKAATh BBICTYIJICHUE
MPE3EHTALNEM;

— TpU BHIIOJIHEHHH YYEOHBIX IIPOEKTOB M HCCIICAOBAHUN (PU3MYECKUX MPOIECCOB
pacrpenenaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBUHU C TOCTABICHHBIMH 3aJlauaMH, CIEIUTH 32
BBITIOJTHEHUEM IUTaHa ICHCTBUI M KOPPEKTUPOBATH €ro, aeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA[]
B JICSTEIBHOCTH TPYIIIBI; BEICTPAUBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MIPOSBIISISI TOTOBHOCTh
paspemats KOH(IUKTHL

9 xnacc

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Y
00ydJarouuxcsi yMEHHI:

— WCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYETa, MaTepUalibHAs TOYKAa, TPACKTOPU,
OTHOCHUTEJILHOCTh MEXaHUYECKOTO ABWXKEHUsA, Achopmanus (ympyras, IJIacTHYECKas), TPEHHE,
[EHTPOCTPEMHUTEIPHOE YCKOPEHUE, HEBECOMOCTh U TMEPETPY3KH; IEHTP TSHKECTHU; aOCOIIOTHO
TBEPJIOE TEJIO, IEHTP TSHKECTH TBEPIOTO TeJla, pABHOBECHE, MEXaHUUYECKHE KOJIeOAHUs W BOJIHBI,
3BYK, HH(PA3BYK U yIbTPA3BYK; JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIA AJICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAbHO30PKOCTh, CIEKTPhI MCIyCKaHUS W MOTJOLIEHUS; anbda, O6eTa U ramma-
W3JIyYEHHUS], U30TOIIbI, IAEPHAs SHEPTETUKA;

— pasnuyaTh SBJICHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE IMPSMOJIMHEHHOE JBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUXKEHUE, CBOOOAHOE MaICHUE TN, PABHOMEPHOE JBUYKEHHUE 110
OKPYKHOCTH, B3aUMOJICHCTBUE Te€J, pPEaKTHUBHOE [ABI)KEHUE, KoJiebaTeabHOe JIBIKEHHE
(3aTyxaromme W BBIHYXKJCHHBIC KOJeOaHWs), pe30HAHC, BOJHOBOE IBW)KCHHE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAXKEHHE M NPEIIOMJIIEHUE CBETa, IOJHOE BHYTPEHHEE
OTPaXKCHHE CBETAa, pa3jioKeHUe OEeJoro CBeTa B CIEKTP M CIOKEHHUE CIICKTPaJbHBIX IIBETOB,
JIUCTIEPCHUSl CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HHMKHOBEHHME JIMHEHYATOrO CHEKTpa
M3JIY4CHHS) 10 OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (PU3HYECKOE SBJICHHCE,

— pacro3HaBaTh MPOSIBICHNE N3YUCHHBIX (PU3UUYECKUX SBJIICHUH B OKpPYKAIOIIEeM MUpE (B TOM
yrcne (u3ndeckue SBICHHUS B TMPHUPOAE: NPUIUBBI M OTIUBHI, JABIKeHUE IUIaHeT ColHEYHOMN
CHCTEMEI,

PEaKTUBHOE ABUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB dKUBOTHBIMU, 36MJIETPSICEHUE,
CeCMUYECKHE BOJIHBI, IIyHaMHU, 9XO0, I[BETA TEJ, ONTHYECKUE SBJICHUS B MPUPOJIC, OMOIOTHUECKOE
NEeiCTBHE BUAMMOTO, YIAbTPA(QHOIETOBOTO U PEHTITCHOBCKOTO H3JIYyUYEHUH; eCTECTBEHHBIN
panuoakTUBHBIA (DOH, KOCMHUYECKHE JIYYH, PAIUOAKTUBHOE H3Ty4YE€HHUE IMPUPOJHBIX MHUHEPAJIOB;
JEMCTBUE PAJAMOAKTUBHBIX HW3JIYYEeHUH Ha OpPraHu3M 4YelloBeKa), MpH 53TOM NEpPEeBOAUTH
MPaKTUYECKYIO0 3a7a4y B Y4YeOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKH (PU3MUECKHUX
SIBIICHUI;

— ONUCHIBaTh W3y4YEHHBIE CBOWCTBA Tel M (U3UYECKUE SBJICHHS, UCIONB3Yys (pu3nueckue
BEJIMYMHBI (CpEeIHssE U MTHOBEHHAs CKOPOCTh Tella MpU HEPAaBHOMEPHOM JBHKEHUHU, YCKOPEHHUE,
MepEMEILICHUE, MyTh, YIJIOBask CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYTOCTH, CHUJIa TSHKECTH, YCKOPEHUE
CBOOOJHOTO Ma/ICHUS, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CUIIbI, MEXaHUYECKasi paboTa U MOIITHOCTb,
MOTEHIMAIbHAA SHEPrus TeJa, MOAHSATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHAIbHAS SHEPrus
CKATOM TPY>KUHBI, KHHETUYECKasi IHEPrus, MOJHAs MEXaHUYecKas 3HEeprus, MepHoJ U YacToTa
KoJeOaHuil, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPETOMIICHUSI CPEJIbl); TIPH OMUCAHUH MPABUIBHO TPAKTOBATH (DU3MUECKHI CMBICI UCHOIB3YEMBIX
BEITMYMH, 00O3HAYCHUS W EIUHUIIBI (PU3NYECKHX BEIUMYHH, HAXOIUThb (DOPMYJIBI, CBS3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEITUYMHY C JPYTHMH BEIHYMHAMH, CTPOUTh TpaduKH M3YUYEHHBIX
3aBUCUMOCTEHN (PM3UYECKUX BEIHYNH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBJICHHS U TPOIECCHI, HUCIOJB3Yys 3aKOH
COXpaHEHUsI DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIMUI CYMEPIO3UINN CHJI, TPUHIIHI
oTHocutenbHOCTH ["anunes, 3akonsl Hpi0TOHA, 3aKOH COXpaHEHHSI UMITYJIbCA, 3aKOHBI OTPAKEHUS 1
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MPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsJ0BOT0O U MaCCOBOTO YKCEN TPH SIICPHBIX PEaAKIIHSIX;
Ipy 5TOM JaBaTh CJIOBECHYIO (OpPMYIHMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKCHHCE;

— OOBSACHATH (pU3MUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHO-CIICCTBEHHBIC CBSI3U, CTPOUTH
00bsIC- HEHUE M3 2—3 JIOTUYECKHUX IIaroB ¢ OMOPOW Ha 2—3 M3y4YEHHBIX CBOMCTBAa (M3HUYECKHUX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacu€THbIC 3a/1auu (OMUparoUINecs Ha CUCTeMY U3 2— 3 ypaBHEHHI), UCIIONb3YS
3aKOHBI U (HOPMYJIBI, CBS3bIBAIOIIME (PU3NUECKHE BEIWYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3aJauu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOUIME WM HM30BITOYHBbIC JaHHBIC, BHIOMpATH
3aKOHBI M (OPMYINIBI, HEOOXOAMMBIC JJISi pELIeHHs, MPOBOAUTH pPACUYEThl M  OLEHHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HaYEHUS (PU3NYECKON BETUUYHHBI;

— pacro3HaBarh MPOoOJIEeMBbl, KOTOPhIE MOKHO PEIIUTh MPU MOMOLIM (PU3UIECKUX METOJIOB;
UCIIONIb3YSl OMUCAaHUE WCCIIENOBaHMs, BBIICIATh IPOBEPAEMOE IMPEANOJNIOKEHHE, OLEHUBATh
NPaBWIBHOCTh TMOPS/AKA MPOBEACHUS HCCIEJOBAaHUS, [EJIaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

— MPOBOAUTH OMBITHI IO HAOIIOCHUIO (PU3NICCKUX SBICHUN WM (DU3MYECKUX CBOWCTB TEll
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUS SHEPrUH; 3aBHUCUMOCTh IEpUOJa
KOJICOaHUH TPY>KUHHOTO MasTHHKA OT MAaccChl Tpy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUIMTYBI MaJbIX KOJeOaHUI; MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, pas3joxeHue Oeaoro
CBETa B CIEKTP; M3YYEHHUE CBOHCTB M300pa)XKCHHUS B IUIOCKOM 3€pKalieé M CBONCTB H300pa)KeHUs
npeaMeTa B coOHuparoieil TuH3e; HaOMI0ACHUE CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO HabOpa 00OpYIOBaHHS, ONKCHIBATH XOJI
OTIBITA U €T0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

— MPOBOAMTH NMPH HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHH, ONPEIeNisisi CpeJHee 3HAUCHUE
u3MepsieMoil BenW4YuHBl ((POKYCHOE pacCTOSHUE COOMparoIiel JUH3bI); 0OOCHOBBIBATH BBIOOP
croco6a M3MepEHUs/M3MEPUTEIILHOTO IPUOopa;

— MPOBOJIUTH UCCIIEIOBAaHIE 3aBUCUMOCTEN (PU3NUECKUX BETUYHH C UCTIOIb30BAHUEM MPSMBIX
U3MEepeHU (3aBUCUMOCTH ITYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadyalbHOH CKO-
pocTu; mepuoja KojeOaHWN MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HUTH; 3aBHCHUMOCTH YTIJia
OTpa)XKEHMsI CBETA OT YIUIa MaJICHUs U yIJia IPEeJOMIICHUS OT YIJla NaJeHUs): IJIaHUPOBATh UCCIIE0-
BaHUE, CAMOCTOSTEIHbHO COOMPATh YCTaHOBKY, (PUKCHUPOBATH pPe3yNbTaThl MOJTYIEHHON 3aBUCUMOCTH
(GU3NIECKUX BETMYMH B BUJIE TAOJIUI] U TPAPHUKOB, AETATh BEIBOJBI TI0 PE3yJIbTaTaM HUCCIIEIOBAHMS,

— MPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (PU3HMUECKUX BEIUUUH (CpEIHSSI CKOPOCTh M YCKOPEHHE
TeJa TMPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOTHOTO IMAJeHHUs, KECTKOCTh MPYKUHHI,
KOX(P(UIIMEHT TPEHUS CKOJIBKEHUS, MeXaHWueckas paboTa U MOIIHOCTh, YacTOTa U MEPHO
KOJICOAHWH MaTeMaTHYECKOTO U TMPYKUHHOTO MAasSTHUKOB, ONTHYECKAsi CHiIa COOMpAIOIIeH JTHH3HI,
paZMoOaKTUBHEIN (OH): MIAHHUPOBATh W3MEPEHHs; COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh M3MEPEHUS, CIEAYs MPEIIOKESHHOW WHCTPYKIIMHU; BBIUUCIATH 3HAUYCHUE BEIIMYUHBI U
AHATM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YUETOM 33JaHHON MOTPEUTHOCTH U3MEPEHHIA;

— co0ur0/1aTh MpaBuiIa TEXHUKU 0€30I1aCHOCTH ITPpH padboTe ¢ 1ab0paTopHBIM 000pYAOBAHUEM;

— pa3nuyuaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (DU3MUECKHX MOJENel: MaTepuanbHasi TOUKa,
a0COIIIOTHO TBEP/IOE TENO, TOUCHHBIM MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJEIb
aToMa, HyKJIOHHasI MOJIeJIb aTOMHOTO Spa;

— XapaKTepU30BaTh MIPHUHIIHITEI ICHCTBUS U3YUYCHHBIX TPHOOPOB U TEXHUIECKUX YCTPOUCTB C
OTIOPOY Ha UX OMHUCAHUS (B TOM YHCIIE: CIIUIOMETP, NaTYHKHU MOJOKEHUS, PACCTOSHUS U YCKOPEHUS,
pakeTta, 9X0J0T, OYKH, MEPUCKOTI, (POTOAITIAPAT, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOII, JT03UMETD,
KaMmepa BuibcoHa), MCTHONB3ysl 3HAHUS O CBOWMCTBAaX (DM3MUECKUX SIBICHHH W HEOOXOAMMBIE
du3nveckne 3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMbl U CXEMATUYHBbIC PUCYHKH H3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
MU3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB MPH PEIICHUH y4eOHO-TTPAKTHYECKUX
3a]a4; ONTUYECKHE CXEMBbI JJIsl TOCTPOSHUS M300pakeHUH B IUIOCKOM 3epKajie U coOMparoleil JInH3e;

— MIPUBOJIUTH MPUMEPHI/HAXOUTh UHPOPMAITUIO O IIPUMEPAX MPAKTHYECKOTO UCIIOTb30BAHUS
¢u3nUecKux 3HaAHUN B MMOBCETHEBHOM XKM3HM JUIA oOecredyeHus: 0e30MacHOCTH Mpu OOpalIeHun ¢
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npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHUS 3JI0pOBbsI U COONIONEHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILEH cpefe;

— OCYHIIECTBJIATH MOMCK HH(POpMauM (UIUUIECKOTO COACpKaHUS B ceTu MHTepHerT,
CaMOCTOSITENIbHO (HOPMYIHPYs MOMCKOBBIM 3allpoc, HaXOAUTh MYTH ONpEAENeHUsI TOCTOBEPHOCTH
HOqueHHOﬁ I/IH(i)OpMaI_II/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUU U JOITIOJIHUTCIIbHBIX UCTOYHHUKOB,

— HCIOJb30BaTh MPU BBHIMOIHEHUHM YYE€OHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JIMTEPATYpPy
(U3HYECKOTO COJIEpKaHus, CIIPABOYHBIC MAaTEPHAIIbI, peCypchl ceTr MHTepHeT; BIaaeTh npuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMALMK U3 OAHON 3HAKOBOI CHCTEMBI B IPYTYIO;

— CO34aBaTb CO6CTB€HHLI€ MNHUCbMCHHBIC U YCTHBIC COO6IJ.I€HI/I$I Ha OCHOBC I/IH(bOpMaI_[I/II/I nu3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUECKOTO COACpKAHMS, MyOIMYHO NPEICTaBIsATh pPe3yJIbTaThl
HpOeKTHOf/’I HJIN HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTH,; IIPXU 3TOM I'PaMOTHO UCIIOJIL30BATh H3y’-l€HHBII7[
MOHSTUIMHBIN anmapar u3y4yaeMoro paszzena GU3UKU U COIPOBOXK/IATh BBICTYIIJICHUE MTPE3EHTAINEH C
y4€TOM OCOOCHHOCTEHN ay/IUTOPUHN CBEPCTHUKOB.

Copepxanne yaeOHOTO MpeMeTa
7 xnacc

Pasznen 1. ®usuka u €€ poib B IO3HAHUU OKPYKAIOIIETO MUPa

Ou3nka — HayKa O MPHPOJE, M3ydaeT (hU3MYECKHE SBICHUS: MEXaHWYECKHE, TEIUIOBBIC,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckne BenWUYWHBL. 3mepenuwe ¢usndeckux BenuunH. @Duznyeckue MPUOOPEHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢usuka u 1pyrue ecTecTBeHHbIC HAYKU M3Y4aloT MPHUPOTy. ECTeCTBEeHHOHAYYHBIN METO]
NO3HAHUsA: HaOII0/IeHUEe, TOCTAHOBKA HAyYHOI'O BOINPOCA, BBIABMIKEHHE I'MIIOTE3, SKCIIEPUMEHT I10
IPOBEPKE THIIOTE3, OOBsICHEHHE HabmomaeMoro siBueHus. OmmcaHue (U3NYECKUX SIBICHHH C
IIOMOUIBIO MOJIENIEH.

JlemoHcTpanuu

1. Mexanuyeckue, TeIIoBbIe, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®uszuueckre TpUOOpPHl U Mpoleaypa MPSMBIX HU3MEPEHUN aHaJOroBbIM U IHU(PPOBHIM
npubopom.

JlaGopaTopHbie pabOThI U OTBITHI

1. Onpenenenue EHbl JeNIeHUS IKAIbl K3MEPUTEIHLHOTO MPUOOpa.

2. 3mepeHune pacCTOSHUM.

3. U3mepenne 00bEMa )XKUIKOCTH U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJIbIX Tell.

5. W3mepenue Temmeparypbl TpH TIOMOIIM >KUIKOCTHOTO TEpMOMETpa U JaTudKa
TEeMIIepaTyphl.

6. [IpoBeneHue uccienoBaHus O MPOBEPKE TUIIOTE3BI: TATHHOCTH MONIETA IAPUKA, MYIIEHHOTO
TOPU3OHTAIILHO, TeM OO0JIbIIIE, YeM OOJIBIIE BBHICOTA MYCKA.

Paznen 2. IlepBoHavanbHbIe CBECHUS O CTPOCHUH BELLIECTBA

CrtpoeHue BelecTBa: aTOMbI U MOJICKYJIBI, X pa3Mepbl. OMBITHI, TOKa3bIBAIONINE JTUCKPETHOE
cTpoeHue BemiecTBa. OnbIThI, TOKa3bIBAIOLINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBmxenne yactul, BemiecTBa. CBsI3b CKOPOCTH JBMKEHHS 4YacCTHI[ C TEMIEPATypOH.
BpoynoBckoe nBmwxkenue, auddysus. B3aumonmelcTBHE YACTHI] BEIIECTBA: TNPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHbple  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U  TBEPABIX
(KkpucTa/TMYeCKUX) Tel. B3auMOCBSI3b MEXIy CBOWCTBAaMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIIEKYJISIPHBIM CTpoeHrueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BO/IBI.
B3anmocBA3b MeXIy CBOMCTBAMHM BEIIECTB B PAa3HbIX arperaTHbIX COCTOSIHUSIX U HX
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ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUN BOIbL. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

JeMoHcTpanuu

1. HaGmronenue 6pOyHOBCKOTO ABHYKCHHS.

2. Habmonenue muddysum.

3. HaOmronenue sBIEHUH, OOBSICHSIOMMXCS TPUTSHKEHUEM WIH OTTAIKUBAHHEM YaCTHII
BEILIECTB.

JlaGopaTopHbie pabOThI U OIBITHI

1. Onenka auamerpa aroma METOA0M PsIIOB (¢ UcIosib3oBaHueM (hoTorpadumii).
2. OnbITH IO HAOTFOICHUIO TETUIOBOTO PACIIHPEHHSI Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.

Paznen 3. JIBukeHue u B3aMMOICHCTBHH

Mexannueckoe nBrmxkeHue. PaBHoMepHOE U HepaBHOMepHOe aBrkeHHe. CkopocTs. Cpennsis
CKOpPOCTb IIPU HEPABHOMEPHOM IBHKEHUHU. Pacu€r myTtu m BpeMeHU IABHKEHUsA. PaBHOMEpHOE U
HepaBHOMepHOE ABMKeHHEe. CkopocTh. CpenHsis CKOpOCTh TP HEPABHOMEPHOM JIBUKeHUU. Pacuér
IIyTU U BPEMEHU JIBUKECHHUSL.

SIBnenue nHepUMH. 3aKOH HHEpUMH. B3aumoaeiicTBre Ten Kak IpUuuHa U3MEHEHHSI CKOPOCTHU
JIBUKEHUsT Tenl. Macca kak Mepa mHepTHOCTH Tena. IlnoTtHocTh BemectBa. CBs3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BbEMA BelleCTBa.

Cuna kak xapakTepucTuka B3auMoaenctus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C ITIOMOIIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUs U cwila TshkecTH. Cuia TSKECTH Ha ApYTrux
wianerax (MC). Bec Ttena. HeBecomocth. CroXeHHE CHUJI, HANPaBICHHBIX MO OJHOM NpPAMOM.
PaBHopelcTByronas cui. Cuna TpeHus. TpeHne CKOJIBKEHUS U TPEHHE NTOKOos. TpeHue B IPUPOJE U
texuuke (MC).

JemMoHcTpanuu

1. HabmroneHne MexaHU4eCKOro ABHKCHUS Tela.

2. I3mepeHune CKOpOCTH MPSIMOJIMHEHHOTO JIBUKECHUSI.

3. HaGmroieHue sIBICHUS HHEPLUH.

4. HabnroieHre M3BMEHEHUs1 CKOPOCTH MPH B3aUMOJIEHCTBUU TEJl.
5. CpaBHeHHE Macc 0 B3aMMOACHCTBHIO TEJ.

6. CnoxeHue cujl, HalpaBJICHHbIX 110 OJHON IPSIMOM.

JlaGopaTopHbie pabOThI U OTBITHI

1. OnpezneneHue CKOpPOCTH PAaBHOMEPHOIO JIBWXKEHMs (IIapUKa B JKUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. I1.).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa IO HAKJIOHHOU
MJIOCKOCTH.

3. Onpenenenne MIOTHOCTU TBEPIOTO TeENA.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsDKEHUS (IedopMaluy) MPYXKUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHHsSI OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPIBIX TEN, )KUIKOCTEN U ra30B

Hasnenue. CriocoObl YMEHBIIICHHS W YBEIUYCHUS JaBiieHHs. [[aBmeHue ra3a. 3aBHCHUMOCTH
JaBJeHUs ra3za oT 00béMa, Temrieparypsl. [lepenada naBneHus TBEPABIMHU TellaMU, KUIKOCTSIMH U
razamu. 3akoH Ilackamsa. IlHeBMaTHYeckwe MaIIWHBL. 3aBUCHMOCTb IaBJIEHHS JKHUIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. Coobmaromuecs cocyasl. [ napaBmnyeckue MeXaHU3MBbI.

Atmochepa 3emnm u armochepHoe mgamieHue. [IpUUMHBI CYIIECTBOBAHUS BO3TYIITHOMN
obonouku 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOToO [aBieHHS. 3aBHUCHUMOCTH
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aTMOC(EepHOTO TaBJICHUS OT BBHICOTHI HaJ ypoBHEM Mops. [Ipubops! 11t n3mepenust arMmochepHoro
JIaBJICHMUSL.

JleiicTBHE KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Telo. BelTankuparomas (apxumenoBa)
cuia. 3aKOH

Apxumena. [lnaBanue ten. BoznyxorniaBanue.

JleMoHCTpanyuu

1. 3aBuCcHMOCTD JaBieHUs ra3a OT TEMIIEPATYPBI.

2. Ilepenaya naBiaeHUs )KUJKOCTHIO U Fa30M.

3. CooOmraronirecs: CoCyIbl.

4. I'mppaBiarueckuii mpecc.

5. [IposiBnenue necTBust aTMOCHEPHOTO TaBJICHHS.

6. 3aBUCUMOCTb BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela M IJIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJKUBAIOLIEN CUJIBI BECY BHITCCHEHHOM KUJKOCTH.

8. YciioBue 11aBaHus TEI: MJIABAHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TE€JIa U XKUJKOCTH.

JlabopatopHbie pabOThI U OTIBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh YACTH
TeJa.

2. OnpeneneHue BhITAIKUBAOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B JKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIIEH CHUJIbI, ICUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT
Macchl Tena.

4. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, JCHUCTBYIOIICH Ha TEJIO
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTU TEJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKU U OMpeneicHue e¢
rPY30M0AbEMHOCTH.

Paznen 5. Pabora u MomHOCTE. DHEprus

Mexanunueckast pabota. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHue paBuiia paBHOBECHUS pbldara K 0J10Ky. «3osnoTtoe npasmiio» Mexanuku. KIT/I mpocteix
MexaHu3MoB. [IpocThie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunetnyeckas u nmoTeHUHalibHas sHeprus. [IpeBpaiienue ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

JeMoHcTpanun
[Tpumepsl IPOCTHIX MEXAaHU3MOB

JlaBoparopHble pabOThI U OMBITHI

1. Ompenenenue paboThl CUIIbI TPEHUS IPH PABHOMEPHOM JIBUYKEHUH TeJIa 110 TOPU30HTAIbHON
MOBEPXHOCTH.

2. UccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Usmepenne KII1/] HakTOHHO# MIIOCKOCTH.

4. VzyueHue 3aKO0HA COXPaHEHUsI MEXaHHUUECKOW YHEPTUU.

& Kimacc

Paznen 1. TenoBble siBneHus

Mopenu TBEPIOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHHWI BemecTBa. Kpucrammudyeckue u
amop¢ubie Tena. OObICHEHNE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJOKEHUI
MOJICKYJIIPHO-KMHETUYECKOW Teopun. (CMauMBaHWE W KaMWUISAPHBIE SBJICHHS. 1eIJIOBOE
pacIIMpEeHHe U CKaTHhe.

12



Temneparypa. CBsi3b TeMIEPATYpPbl CO CKOPOCTHIO TETNIOBOTO JBUKEHUS YACTHIL.

Buytpennsis sHepruss CrocoObl M3MEHEHHS BHYTPEHHEH »JHEpPruM: TeIulonepeaada Hu
coBepirieHre paboThl. BUbl Teruionepeaun: TerionpoBOAHOCT, KOHBEKITUS, H3ITYICHHUE.

KommuecTBO TemimoTel. YIenpHas TEIUIOEMKOCTH BeELIECTBA. 1emIooOMEH M TEIIOBOE
paBHOBecue. YpaBHEHHE TeIuioBoro Oananca. IlnaBieHne W OTBEpAEBaHUE KPUCTAIITMUYECKUX
BEIIECTB. YJleibHas TeruioTa ruiaBieHus. [lapooOpa3zoBanmne m koHaeHcarusa. Mcmapenne (MC).
Kunenne. VYaenpHas Temiota napooOpa3oBaHMs. 3aBHCHMOCTh TEMIIEpATypbl KUIEHHS OT
atMocdepHoro naBienus. BnaxHocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntumne! padotel TerioBbiX aeurateneit. KITJ[ tenmoBoro npurarens. TemioBbie qBUraTeIn
U 3amuTa okpyxatoued cpenasl (MC). 3aK0oH COXpaHEHHsSI U MPEBPAIICHUS SHEPTUU B TEILIOBBIX
nporeccax (MC).

JeMoHcTpanuun

. HaGmonenne 6poyHOBCKOTO JBHKEHUS.

. Habmronenue nuddysum.

. HaGmonenue siBieHU I CMauyrMBaHKS M KalTWJUISPHBIX SIBJICHUN.
. HaGmonenue TeniaoBoro pacuimpeHust Tel.

. I3Menenue naBieHus ra3a npu M3MEHEHHH 00bEMa M HArPEBAHUH MJTH OXJIAXKICHHH.
. [IpaBuiia u3aMepeHus TeMIepaTypsl.

. Buapl Teronepenaun.

. OxJaXxIeHre MpU COBEPIICHUH PAOOTHI.

. HarpeBanue nipu coBepiieHnu padOThl BHSITHUMU CHUJIAMHU.
10. CpaBHeHME TEIIOEMKOCTEHN pa3IM4HbIX BELIECTB.

11. HaOmroneHue KuIeHus.

12. HalGuroieHre IOCTOSTHCTBA TEMITepPaTyphl IPH TIJIABJICHUU.
13. Mozenu TemIoBbIX IBUTATENIEH.

O 00 1 N N B W —

JlaGopaTopHbie pabOThI U OIBITHI

1. OnbITH IO OOHAPYXKEHUIO JEMCTBUS CHIT MOJIEKYJIIPHOTO IPUTSKEHUS.

2. OnpITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COMM MM caxapa.

3. OnbITHI 1O HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUJKOCTEH U TBEPBIX TEl.

4. OnpeneneHue AaBiICHUS BO3/lyXa B Oa/NIOHE HITIPHIIA.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHus
WITA OXJIAXK/ICHUSI.

6. IIpoBepka rUIOTE3bl JHMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEMITEPATYPHI.

7. HabmtoieHne n3aMeHeHs BHyTpEHHEH 3Hepruu Teja B pe3ysbTare Terionepeiaun u padoTbl
BHEIITHUX CHIL.

8. MccnenoBanue siBeHMs TEINIOOOMEHA IPU CMELIMBAHUN XOJIOHON U ropsiueit BOJIBI.

9. Onpenenenne KOIMYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW MPH TEIDIOOOMEHE C HArpeThIM
METATMYECKUM LUTHHIPOM.

10. Ompenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. Onpenenenre OTHOCUTEILHON BIIAXKHOCTH BO31yXa.

13. Onpenenenue yaenbHON TEUIOTHI IUIABIEHUS JIbJA.

Paznen 2. DnexkTpuyeckue U MarHUTHBIE SIBJICHUS

SJ'ICKTpI/IBaI_[I/ISI TCII. I[Ba poaa SJICKTPUUCCKHUX 3apsa0B. B3aHMO,I[CI>'ICTBI/Ie 3apPsKCHHBIX TCJL.
3aKkoH Ky.]'IOHa (SaBI/ICI/IMOCTL CHIJIbI B3aI/IM0I[eI\/IICTBI/I5[ 3apsKCHHBIX TEJI OT BCIWYHHBI 3apiaa0B U
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pPacCTOSIHUSL MEXAYy TelaMu). JJieKTpudyeckoe mnojie. HampskE€HHOCTh 3JIEKTPUYECKOrO MOJs.
[TpuHIMT CYyTIEPIO3UINH FIEKTPUUECKUX

noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEeMEHTapHbIN dJeKTprudYecKui 3apsaa. CTpoeHue aroma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

DONEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBaHMS JJIEKTpUdyeckoro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JIeHCTBUSI SJIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax.

Onexrpuueckas nemnb. Cuiia Toka. JJaeKTpuueckoe HanpsikeHue. ConpoTUBIIEHNE TPOBOAHUKA.
VYaenpHOE colpoTuBIeHHE BemecTBa. 3akoH Oma mia ywactka nenu. llocienoBaTtenbHoe u
napajuieJIbHOEe COSJUHEHNE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTB AEKTpUUYECKOro ToKa. 3akoH [[xoyns— Jlenna. DnekTpuueckue ey u
MOTPEOUTENHN SIEKTPUUECKOM 3HepTrun B ObITYy. KOpOTKOE 3aMBbIKaHUE.

[ToctositHHble MarHuThl. B3auMopeicTBUE€ NOCTOSHHBIX ~ MarHUTOB. MarHuTHoe ToJe.
MarnuTtHoe noJie 3eMJIM U €ro 3HaA4eHHe JJis KUu3HU Ha 3emse. OnbiT Dpcrena. MarHuTHoe moje
JNEKTPUUYECKOT0 ToKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[eficTBUE MarHUTHOIO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb TOCTOSIHHOTO TOoKa. Mcronb30BaHue 3J€KTPOABUTATENEH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onpiter  ®apanes.  SBneHue  3IeKTpOMarHuTHOM — uHAykuuu. IlpaBwio  Jlenna.
OnektporeHepatop. CrnocoObl MOMY4YeHHS DIEKTPUUYECKONW HSHEPruu. OJNEeKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

JlemoHcTpanuu

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJCHCTBUE 3apsSXKEHHBIX TEll.
Y CTpoiCTBO M IEMCTBUE AIIEKTPOCKOIIA.

DneKTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHUsI JICKTPUUYECKUX 3aPsI0B.

[IpoBOAHMKYN U AUDIICKTPUKH.

MoaenupoBaHi€ CUJIOBBIX JTUHUM 3JIEKTPUIECKOTO TOJIS.
VCTOYHHMKH OCTOSTHHOTO TOKA.

JlericTBUS DIIEKTPUYECKOTO TOKA.

10. DnexkTpuyecKkuil TOK B KUAKOCTH.

11. I'a30BbIi1 paspsa.

12. VI3amepeHue cuibl TOKa aMIIEpMETPOM.

13. 3mepeHne 3IeKTPUIECKOTO HAIPSIAKEHUST BOJIBTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTHBIIEHUI.

15. B3aumopaelicTBHE IOCTOSHHBIX MAarHUTOB.

16. MogenupoBaHue HEBO3MOXKHOCTH pa3JIeIeHUs MTOJIFOCOB MarHUTA.
17. MonenupoBaHuE€ MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OmbIT OpcTena.

19. MarauTHOE 110JI€ TOKA. DJIEKTPOMAarHur.

20. JleficTBuE MarHUTHOTO IOJIsSI HA IPOBOJAHUK C TOKOM.

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBJICHUS DJIEKTPOMArHUTHON MHITYKIIHH.

23. Onbrtel Gapages.

24. 3aBUCUMOCTb HaIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS .
25. DneKTporeHepaTop oCTOSHHOIO TOKA.

e e Aol

JlabopatopHbie pabOTHI U OTBITHI

1. OnBITHI IO HAOTIOEHUIO NIEKTPU3AIUYU TeN MHAYKIIMEH U MPU COTPUKOCHOBEHUHU.
2. UccnenoBanue NEMCTBUS SJIEKTPUUYECKOTO OIS HA TPOBOAHUKH U AUIICKTPUKH.
3. COopka 1 mpoBepKa pabOoThI MEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
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4. 3mepeHue U peryinupoBaHUe CUIIbI TOKA.

5. I3MepeHue u peryaupoBaHie HANPSKECHHUS.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TOKa, MIYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3uCcTOpa U HAIPSKEHUS Ha PE3UCTOPE.

7. OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUUECKOTO COITPOTUBIICHUS IPOBOJHUKA OT
€ro JUTMHBI, TUIONIA/Id TIONIEPEYHOr0 CEYeHHUs M MaTepHala.

8. IlpoBepka mpaBmiia CIOXKEHMsI HAIIPSHDKEHUNW IPU MOCIEA0BATEIbHOM COECJUHEHUH JBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia JJIsl CUJIbl TOKA IIPU NIAPAJUIETBHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenue paboThl JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3uUcTop.

11. Onpenenenue MOLUTHOCTHU JIEKTPUUYECKOTO TOKA, BBIJEIIEMOI Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOouyKy, OT HanpsKeHUs Ha
HEW.

13. Onpenenenune KIIJI narpeBarens.

14. ViccnenoBanrne MarHUTHOTO B3aUMO/IEHCTBUS IOCTOSTHHBIX MarHuTOB.

15. VI3yueHue MarHuTHOTO IOJIS IOCTOSSHHBIX MAarHUTOB IIPU WX OObETUHEHUH U Pa3AelICHUH.

16. MccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSL KaTYUIKA C TOKOM H
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTYIIKE.

18. M3yuenue neicTBUS MAarHUTHOTO MOJS HA TPOBOJAHUK C TOKOM.

19. KorctpynpoBaHue 1 U3ydeHue padOThI SJICKTPOIBUTATEIIS.

20. U3mepenne KII/] a5ekTpoaBUraTebHOM YCTaHOBKH.

21. OnbITel NO HCCIENOBAHUIO SIBJICHMS 3JIEKTPOMAarHUTHOM MHIYKIMHU: MCCIIEI0BaHUE
M3MEHEHUH 3HAaYeHUsI U HAMPaBJICHUs HHAYKIIMOHHOTO TOKA.

9 knacc

Paznen 1. Mexanuueckue sBlIeHUs

Mexannueckoe nBukeHHe. MarepuanbHasg Touka. Cucrema orcué€ra. OTHOCHUTENBHOCTH
MEXaHMYECKOrO0  JABWXKEHUSA. PaBHOMepHOEe IpsAMOJIMHENHHOE JBH)KEeHHME. HepaBHOMepHOE
NpsIMOJIMHENHOE JBHKeHue. CpenHss M MIHOBEHHAs CKOPOCTh Tela IIPU HEPABHOMEPHOM
JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe HpsMonuHelHoe aBikeHue. CBoOoaHoe mnajaeHue. OnbIThI
[anunes. PaBHomMepHOE nBIKEHHME IO OKpY)HOCTH. Ilepron u vactota oOpamieHus. Jluneinas u
yIJI0Basi CKOPOCTH.

[{eHTpOoCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoi 3akoH Herorona. Tperuii 3akoH HeroroHa. IIpuHnmn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHsI CKOJIBKEHUS, CUJla TPEHUs IOKOS,
JIpyTrue BUIbI TPEHHUSL.

Cuna TsSKEeCTH M 3aKOH BCEMHUPHOT'O TATOTEHUS. Y CKOpeHUe CBOOOAHOTO MajieHus. J[BuxkeHue
wianet Bokpyr Connua (MC). IlepBast kocMuyeckasi ckopocTs. HeBecoMocTh 1 nieperpy3KkH.

PaBHOBecue MatepuanbHOM Touku. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. W3menenwe wummynbca. VMiynbc cuibl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeaktuBnoe nBmxkenue (MC).

Mexanuueckast paboTa U MOIIHOCTh. PaboTa cuit TshKecTH, ynpyroctu, Tpeaust CBs3b SHEpruu
u pabotsl [loTeHnuanpHas sHEprus Teia, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnuanbHas
PHEprus ckaroil npyxuubl. Kunernueckas sHeprus. Teopema 0 KMHETUYECKON SHEPrUH. 3aKOH
COXPAHEHHsI MEXaHUYECKOW SHEPTHH.

JemoHcTpanyu

1. HabmroteHne MexaHn4ecKoro JBUKESHHsI TeJla OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE TyTel U TPACKTOPUI BUXKEHUS OJTHOTO M TOTO YK€ TeJIa OTHOCUTEIHHO Pa3HBIX
TEJI OTCYETA.
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3. I3MepeHue CKOpoCTH U YCKOPEHHUSI TPSIMOJIMHENHOTO IBUKEHUS

4. UccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS .

5. HaGmroieHue JBM>KEHUS Tena MO OKPY>KHOCTH.

6. HabGmoienne MexaHW4eCKUX SIBIICHUM, MPOUCXOIIUX B cucTeMe OTcuéTa «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCUTENIbHO KaOMHeTa (hU3UKH.

7. 3aBUCUMOCTh YCKOPEHHSI TeJla OT MacChl Tejla U JeHCTBYIOIEH Ha HETO CUJIBI.

8. HabOnroneHue paBeHCTBA CUJI IIPU B3aUMOJEHCTBUM TEI.

9. 3MeHeHue Beca Teja Mpu yCKOPEHHOM JBUKCHHH.

10.Ilepenaua umiynbca Ipu B3aUMOJEHCTBUU TE.

11.ITpeoOpazoBanus SJHEPTUU TIPH B3aUMOJICHCTBUH TEI.

12.CoxpaHeHue UMITyJIbCca IPU HEYTIPYTOM B3aUMOJICHCTBUMU.

13.CoxpaHeHue UMIyJibca Mpy aOCOIOTHO YIIPYTOM B3aUMOJCHCTBUU.

14 . HabmtoneHne peakTHBHOTO IBHYKCHHSL.

15.CoxpaHeHre MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHne MEXaHMYECKOM HEPTUU IPU JBMKEHUH TeJa 110/ JHCTBUEM NIPYKUHBI.

JlabopatopHbie pabOThI U OTIBITHI

1. KoncrpyupoBanue Tpakra Juisi pa3roHa U JaJbHEHIIero paBHOMEPHOIO IBUXKEHUS LIapuKa
WIIN TEIIEHKKH.

2. OmpenerneHue cpenHed CKOPOCTH CKOJbXEHHUS Opycka WIM IBM)KCHHUS IIapuKa 10
HAKJIOHHOM TJIOCKOCTH.

3. Omnpenenenve YCKOpeHHsI Teja MPH PAaBHOYCKOPEHHOM JIBIXKEHHUH [0 HAKIOHHOM
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBUXKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka TUIMOTE3bI: €CIHM MPU PAaBHOYCKOPEHHOM JABM)KEHHUU 0€3 HayalIbHON CKOPOCTH
IyTH OTHOCSTCS KaK Psii HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE IIPOMEKYTKH BPEMEHU OIMHAKOBHI.

6. MccrnenoBanue 3aBUCIMOCTH CHJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJILHOTO JIaBIICHUSI.

7. Onpenenenne KodpUIMEHTA TPEHUS CKOJBLKCHHUS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Onpenenenue pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JBUKEHUU TEJIa M0 TOPU3OHTAIBHON
MOBEPXHOCTH.

10.0mpenenenne pabOThl CHJIBI YIOPYTrOCTH TIpH TOABEME Tpy3a C HUCIOJIb30BAHHEM
HEMOABHKHOTO U TMOABUKHOTO OJIOKOB.

11.M3yuenune 3aK0Ha COXpPAHEHUS YHEPTUU.

Paznen 2. Mexanuyeckue KonebaHHs U BOJIHbI

KonebatenbHoe paBuxeHne. OCHOBHBIE XapaKTEpUCTUKU KoJieOaHMI: IMepuoJ], 4YacToTa,
amMIuiMTtyna. Martematuueckuid W TPYKHUHHBIM  MasTHHKH. [IpeBpaleHne SHEpruu mpu
Kose0aTeJIbHOM JBM)KEHMU. 3aryxarouue KosneOaHus. BpiHyxneHHble konebanus. Pe3onanc.
Mexannueckue BoiaHbl. CBOMCTBA MEXaHUYECKUX BOJH. [Ipo JOTIbHBIE U TTOTIEpeYHbIe BOMTHEI. [lTnHa
BOJIHBI U CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHndyeckue BOJHBI B TBEPAOM Teje, CEHCMUYECKHE
BosiHEI (MC).

3ByK. 'poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yIbTpa3BYK.

JeMoHCTpanuu

1. HaGmronenue koneGaHuii Tes MO JeHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH.
2. Habnronenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaGmroieHe BHIHYXJIEHHBIX KOJIeOaHUN U pe30HaHca.

4. PacripocTtpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHUECKUI PEe30HAHC

JlaGopaTopHbie pabOThI U OTIBITHI
1. Onpenenenue 4acTOTHI U IEpUOAA KOJIeOaHU MAaTEMAaTUYECKOTO MAsITHHUKA.
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2. OnpeneneHre 4acTOTHI U MEPHOAA KOIeOaHUH MPYKUHHOTO MasTHUKA.

3. UccnenoBanue 3aBUCUMOCTH NepUoJia KolneOaHUH MOABEIEHHOTO K HUTH Ipy3a OT JJIMHbI
HUTH.

4. UccrnenmoBanue 3aBUCUMOCTH TIEpHOJ1a KOJICOaHMI MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH TepHOa KojeOaHHid rpys3a, MOJABEUICHHOTO K HUTH, OT Macchl
rpysa.

6. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD IEpHO/1a KOJEOAHUN NPYKUHHOTO MasiTHUKA OT
Macchl rpy3a 1 KECTKOCTU MPY>KUHBI.

7. U3MepeHue yCKOpeHust CBOOOAHOTO TaACHHUS.

Pa3znen 3. DiaexTpoMarHuTHOE MOJIE U AJIEKTPOMATrHUTHBIE BOJIHBI

DNEeKTPOMAarHUTHOE MoJe. DICKTPOMarHUTHEIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
IMxana OJICKTPOMArHMTHBIX BOJIH. Hcnonnp3oBanue QJICKTPOMArHMuTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas npuposa cBera. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBeETA.

JeMmoHcTpanu
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoirHOBEIE CBOMCTBA CBETa

JlaGopaTopHbie pabOThI U OIBITHI

1. 3y4yeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH € IOMOIIbIO MOOMIJIBHOTO TenedoHa

Paznen 4. CBeTOBEIE SIBIECHUS

JlyueBag mopens cBera. Mcrounuwku cBera. lIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnienue cBera. 3akoH MpenomieHusl cBera. [loiHOe BHyTpeHHee OTpa)KeHUE CBETa.
Hcnonp30BaHKEe OTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAX.

Jlmnza. Xox myyeit B muH3e. Ontuyeckas cucrema (oToarnmapara, MUKPOCKOIa H TEJIeCKOIa
(MC). I'na3 kak ontu4eckas cucreMa. bin3opykocTs U JabHO30PKOCTb.

Paznoxenne 6enoro ceera B cnekTp. OnbiTel HetoToHa. COXKEHHE CHEKTPAIbHBIX LIBETOB.
Hucnepcus ceTta.

JeMoHcTpanuun

1. IIpssMOnMHENHOE pacIIPOCTPAHEHHE CBETA.

. OTpaxkeHue cBeTa.

. [Tonyuenune n300pakeHHil B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
. [Ipenomiienue ceera.

. OnTudeckuii CBETOBO/I.

. Xop myueil B coOuparomiei JuH3e.

. X011 JIy4eil B paccenBaroleH JIMH3E.

. I[Tomy4yenne n3o00paxeHuit C MOMOIIBIO JIMH3.

. [IpuHnun neficTBus gporoanmnapaTta, MUKpPOCKOIA U TEJIECKOIA.
10.Mopens rnasa.

11.Pa3znoxenue 6eoro cBeTa B CIEKT).

12.ITonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.

O 0N L B Wi

JlabopatopHbie pabOThI U OTIBITHI

1. UccnenmoBanne 3aBUCIMOCTH yTJIa OTPa)KEHUS CBETOBOTO JTyda OT YTIJia IMaJICHHUS.

2. VzydyeHnue xapakTepuUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKalie.

3. UccrenoBanue 3aBUCUMOCTH yIJia MPEJIOMJICHHS CBETOBOTO Jiyda OT YIjla MaJCeHUs Ha
TPaHUILIE «BO3IYX—CTEKIIO.

4. Tlomydenne n300paxeHU ¢ TOMOIILI0 COOMPAFOIICH JIMH3BI

5. Onpenenenue (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI CO OUparoIiei TUH3bI.

6. OTIBITHI TI0 Pa3JIOKEHHUIO OEIIOTO CBETA B CIEKTP.

7. ONBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOCHUN Yepe3 [[BETOBbIC (DUIIBTPHI.
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Pa3nen 5. KBaHTOBLIE SIBJIEHUS

OmnbiTel Pezepdopna u mutanerapHas mozaenb aroma. Mogaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PaguoaktuBHOCTE. Anbda, OeTa u rammam3nydeHus. CTpoeHHe aTOMHOTO siapa. HykimoHHas
MOJEJIb

aTOMHOTO sapa. M30Tonsl.

PannoaktuBHble npeBpamieHus. lleproa nonypacnana aToOMHBIX 11€p.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOIO M MAacCOBOTO YHUCEN. DHEPrusi CBS3U
aTOMHBIX sfep. CBA3b Maccel U 3Hepruu. Peakunu cuHres3a u nenenus saep. IcTouHuKH sHEpruu
Comnnna u 3831 (MC).

Snepnas snepreTuka. JIeiCTBUS pagoaKTUBHBIX U3TYYeHUH Ha kuBbIe opranu3mMel (MC).

JeMoHcTpanuun

1. CriekTpbl U3J1y4€HUs U NOIJIOIIEHNUS.

2. CexTpsl pa3auyHbIX ra3oB.

3. Cnextp BoaOpoOIa.

4. HabmoneHne TpekoB B Kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYYEHUH.

6. Peructparus u3ny4eHust IPUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

JlaGopaTopHbie pabOThI U OIBITHI

1. HaGnroieHue CIUTOMIHBIX ¥ TMHEHYATHIX CIIEKTPOB U3TY4CHUSI.

2. HccnemoBaHue TPEKOB: HM3MEPEHHUE SHEPrHHM YaCTHUIBl 10 TOP MO3HOMY IyTH (10
¢dororpadusm).

3. 3mepeHue paauoakTuBHOTO (hoHa.

[ToBTOpHUTENHEHO-00001IAIOIINI MOTYITH

[ToBTOpPUTEIEHO-0000IIAOIMNK MOTYSIb TIPEIHA3HAYCH IS CHCTEMATU3alUd U 000OIICHUS
MPEIMETHOTO COJEP>KAHUSI U OMBITA AEATEIHLHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
¢u3uky, a Takxke Ui MOArOTOBKHM K OCHOBHOMY TOCYNAapCTBEHHOMY 9K3aMEHY IO (U3UKE IS
o0yyaromuxcsi, BBIOPaBIINX 3TOT yU4eOHBIH MpeaMer.

[Tpu n3yueHnn JAaHHOTO MOYJISl pEeaIU3yI0TCS U CUCTEMaTU3UPYIOTCS BUJIBI AESITEILHOCTH, Ha
OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTHIKEHHE NMPEIMETHBIX M METalpeAMETHBIX IIAaHHUPYEMBIX
pe3ynbTatoB oOyueHus, (GOpMUPYETCS €CTECTBEHHO-Hay4yHasi TPaMOTHOCTb: OCBOCHHE Hay4HBIX
METO/0B HCCJEIOBaHUs SIBJICHUN TPUPOABI W TEXHHUKH, OBJIQJCHUE YMEHUSMHU OOBICHATH
¢buznyeckue BICHUS, IPUMEHSS OJydYeHHbIE 3HAHUSI, peIllaTh 3aJ1a4M, B TOM YHCJI€ KaUeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHAIBHO AESATEIBHOCTHBIN XapaKkTep JaHHOTO pas3zelia peain3yeTcs 3a CYET TOro, 4YTOo
y4aluecs BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM IIPEAJIaraeTcs:

— Ha OCHOBE IOJIYUE€HHBIX 3HAaHUH pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpYXarollel MPUPOE U IOBCETHEBHOM JKNU3HY;

— HCMOJIb30BaTh HAyYHbIE METO/bI UCCIEN0BaHUS (PU3MUECKUX SBJICHUM, B TOM 4YuCIe AN
IIPOBEPKHU TMIIOTE3 U MOJIYYECHHSI TEOPETUUECKUX BBIBOJIOB;

— OOBSACHATH HAY4YHbIE OCHOBBI Han0oJiee BaKHBIX TOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUH,
HanpuMep, NPaKTUYECKOTO MCIOJIb30BaHUS PAa3IMUHBIX MCTOYHUKOB DHEPIrMM Ha OCHOBE 3aKOHA
MPEeBpaLIeHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTUU.

Kaxgas ©3 TeM JaHHOTO paszena BKIIOYAET OKCIEPUMEHTAIBHOE HCCIEI0BAaHUE
obOobmaromiero xapakrtepa. Pasgen 3aBepiuaercs HNpoOBEAEHHEM IUArHOCTHMUYECKON M OIEHOYHOM
paboThI 32 KypC OCHOBHOM IIIKOJIBI.
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Temarnueckoe MjIaHUPOBAHUE
7 xnacc
Pabouast mporpamma 0OCHOBHOTO 001Iero 00pa3oBaHus 1o npeameTy «DPu3nKa» cocTaBJIeHA

Ha OCHOBE IUIAHUPYEMBIX pE3YyJIbTAaTOB LEHHOCTHO-HAYYHOTO I103HAHM, IPEJICTABICHHBIX B
nporpamme Boctiutanust MAOY «Jluneii-unrepuar Nel» r. AnpmerbeBcka Pecriyonuku TaraperaH.

Ne | HaumenoBanue paszaena Koanuectso 30P/LIOP
4acoB

1 |®usuka u e€ poib B TIO3HAHWUU 6 http://www.fizika.quo.by/
OKPY’KaIOIIero Mupa

2 | [lepBoHauanbHBIC CBEJICHUS O CTPOCHHH 5 http://www.fizika.quo.by/
BEIIECTBA

3 | JIBmKeHUE U B3aMMOICHCTBHE TEI 21 http://www.fizika.quo.by/

4 | JlaBneHue TBEPABIX TEIN, >KUIKOCTEH U 21 http://www.fizika.quo.by/
rasoB

5 | PaboTa 1 MOImHOCTH. DHEPTHUS 15 http://www.fizika.quo.by/

8 Kiacc

Pabouast nporpaMmma oCHOBHOro o01ero oopazoBanus o npeamery «®usnka» cocraBieHa
Ha OCHOBE IUIAHUPYEMBIX pE3YyJIbTAaTOB LEHHOCTHO-HAYYHOTO I103HAHMs, IPEJICTABICHHBIX B
nporpamme Bocniutanusg MAOYVY «Jlunei-unreprar Nel» r. AnbmerseBcka Pecriyonuku TaTapceras.

Neo | HaumenoBanue pazzena KomuuecTBo D0P/1IOP
4acoB
1 | TeruoBbIe siBICHUS 28 http://www.fizika.guo.by/
2 | DnexTpuvecKrue M MarHUTHBIC SIBICHUS 37 http://www.fizika.quo.by/
3 | Pe3epBHOE Bpems 3 http://www.fizika.quo.by/
9 kiacc

Pabouas nmporpamMmma 0CHOBHOIO 0011ero o0pa3oBaHus Mo npeamery «Pu3uka» cocTaBieHa
Ha OCHOBE IUIAHUPYEMBIX pE3YJbTAaTOB I[IEHHOCTHO-HAyYHOI'O TIIO3HAHUs, IPEJACTAaBICHHBIX B
nporpamme Boctiutanusg MAOY «JIuneii-unrepaar Nel» r. AnpmerbeBcka Pecriyonuku TarapceraH.

Ne | HaumenoBanue paszaena Komnuectso 30P/LHOP
4acoB
1 | MexaHndeckue SIBJICHHUS 40 http://www.fizika.guo.by/
2 | Mexanndeckne KoieOaHus 1 BOJIHEI 15 http://www.fizika.guo.by/
3 | DIeKTpOMarHuTHOE nose 5 http://www.fizika.quo.by/
AJICKTPOMATHUTHBIE BOJIHBI 6
4 | CBeTOBLIE ABICHUS 15 http://www.fizika.guo.by/
5 | KBaHTOBBIE IBIICHUS 17 http://www.fizika.quo.by/
6 | [ToBropuTenpHO-0000MIAONINI  MOYITb 9 http://www.fizika.quo.by/
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