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00s13aTeNnBHOM MpeIMeTHOM 00s1acTu «ECTecTBeHHO-HAYyYHBIC IPEIMETHI » pa3paboTaHa B
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COTJIaCOBaHA 3aMECTHUTEIIEM JTUPEKTOPA M0 yueOHO-BOCITUTATEIHLHOM padoTe.
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IHosicHuTebHAS 3aNIMCKA.

[Iporpamma 1o ¢Qu3uke Ha YPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHU K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, npexactraBieHHbx B DPI'OC OO0, a Ttakke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmwu mpenojaBaHus y4eOHOTO
npenmera «OU3nKa.

Conmepxanue  mporpaMmbl 1Mo (HU3UKE  HampaBleHO  Ha  (OpMUpOBaHHE
€CTEeCTBEHHOHAYYHOW TPaMOTHOCTH OOYyYaloOUIMXCSd W OpraHu3alui0 H3y4deHHs (QHU3UKA Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBannitk DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXKIPEIAMETHBIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHusl.

[IporpamMa 1o (M3MKe yCTaHABJIMBAET paclpeneieHrne y4eOHOro mMaTepualia 1Mo TojaaMm
oOydeHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCJIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCsl.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MTOMOIIN YIUTEIIO
B CO31aHUU paboyel MporpaMMel 1o y4eOHOMY MTPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SBICHUM, N3Y4aeMbIX XUMHUEH,
Ouosorueii, actpoHoMueld U Qu3ndeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPeIoCTaBiseT HauOojee sICHble OOpa3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOMYYESHHUs JOCTOBEPHBIX 3HAHUH O MHpe.

Opna W3 rIaBHBIX 3a/1a4 (pU3M4eckoro oOpa3oBaHHs B CTPYKType oOIIero o0pa3oBaHUS
COCTOUT B (POPMHUPOBAHMHM ECTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOy4aronuxcs.

N3yuenne ¢u3ukm Ha 0a30BOM YpOBHE MPEIOAaracT OBJIAJACHHUE CIEAYIOIIMMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSCHSTH SIBJICHUS;
OILICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICOBAHMUS,
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbBIE 10KA3aTEIbCTBA JJIS TIOJyYEHUS BBIBOJIOB.

[lenu wm3yueHust (U3MKKM HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs ONpEIENCHB B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®Pusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE O00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Koimermn Munncrepersa npocsemenuss Pocculicko ®enepanyu
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun usyvyenus ¢puznku:
npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroIlMXCs K HaydyHOMY M3YYEHUIO HPUPOJIH,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MTO3HAHU U (POPMUPOBAHUE UCCIIET0BATEIBCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHHs MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupOBaHUE TPEACTABICHUNA O poiH (DU3UKHU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE NPEJICTaBICHUN O BO3MOXKHBIX cepax Oyaymed nmpodeccuoHaIbHON NesITeTbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JlajbHEMIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHre STUX Lened mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHust 00€CIIeUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:
npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHHM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,
AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;



NpHOOpETEHNE YMEHHI ONMUCHIBATh U OOBSICHATH (DM3MUYECKUE SBJICHHSI C HCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHU;

OCBOCHHE METOJIOB PEICHHS MPOCTEUITNX PacUETHBIX 3a7a4 C UCIOJIb30BaHUEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHH HAOMIOAATh NPUPOJTHBIC SIBICHUS W BBIIOJHATH OIBITHI, JIA0OpATOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEAOBAHNUS C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;
OocBOoeHHUE MPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHUS, BKITFOYAst HHPOPMAITHIO
0 COBPEMEHHBIX JTOCTHKEHUIX (DU3UKHU, aHATU3 U KPUTUYECKOE Ol[CHUBaHUe HH(OpMAaIINH;
3HAKOMCTBO €O cdepamu Tpo(ecCHOHAIBHON eATEIbHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wusyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHUs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Helemo), B 8 kiacce — 68 yacoB (2 yaca B
Henento), B 9 kitacce — 102 yacoB (3 yaca B HEJEINI0)

[Ipennaraemslii B mporpaMmme mo ¢pu3uke nepedeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
PEKOMEHIATEIbHBINA XapaKTep, yYUTENb JeNaeT BHIOOp MpOBENEHHUs J1abOpaTOPHBIX PadOT U
OTIBITOB C YU4ETOM MHIUBUYaIbHBIX OCOOCHHOCTEN 00yJaroIInXCsl, CIIMCKA SKCIIEPUMEHTATILHBIX
3aJJaHMi, TIpeIaraeMbIX B paMKax OCHOBHOTO IrOCYIapCTBEHHOTO dK3aMeHa o (hH3HKe.



1. IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NpeaMeTa.

W3yuenne QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs HAlpaBIEHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEAMETHBIX M PEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B pesynbrate usyuenus (u3MKM Ha YpOBHE OCHOBHOIO 0OLIEro oOpa3oBaHUS Y
oOyuarorerocst OynyT c(opMUPOBaHBI CIEYIOLIME JHYHOCTHBIE Pe3yJbTAThI B YaCTU!

1) naTpHOTHYECKOr0 BOCIIUTAHUS:
— IPOSIBJIGHUE HHTEpeca K HCTOPUUM M COBPEMEHHOMY COCTOSHHIO POCCUICKONH (U3MYECKOi
HayKH;
— IICHHOCTHOE OTHOILEHHE K JOCTHKEHHSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpa/JIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHHUM OOIIECTBEHHO 3HAYUMBIX M ITUYECKHUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JOCTHKCHUN (PU3UKH;
— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JESATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHUSA:
— BOCIIPUATHE HCTETUUECKUX KauecTB (PU3UYECKON Hayku: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:
— OCO3HAHHE LIECHHOCTH (PU3MUECKON HAayKU KaK MOLIHOIO MHCTPYMEHTAa MO3HaHMsI MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPBI;
— pa3BUTHE HAyYHOM J1I0003HATEIBHOCTH, HHTEPECA K HCCIEI0BATENbCKOM 1A TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
— OCO3HAHME LIEHHOCTH 0e30I1acHOro obpasza *KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTH TNpaBWil 0€30IaCHOr0 IOBEJCHUS Ha TPAHCIOPTE, Ha J0POrax, ¢ JIEKTPUYECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHSAX;
— c(OpMHUPOBAHHOCTh HaBbIKAa pe(IEKCHM, MPU3HAHUE CBOETrO MpaBa HAa OIIMOKY M TaKOro XKe
IpaBa y Apyroro 4eioBeKa;

6) Tpya0BOro BOCIIUTAHUSA:
— aKTUBHOE Yy4YacTHe B DELIEHUH NPAKTUYECKUX 3ahady (B paMKax CeMbH, oOpa3oBaTelbHOU
OpraHM3aluu, ropoja, Kpas) TeXHOJIOTHYECKONH M COLMAIIbHON HaIlpaBIEHHOCTH, TPEOYIOIIUX B
TOM YHCJIE U PU3NYECKUX 3HAHUM;
— UHTEPEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:
— OpUEHTAIMs Ha IpUMeHeHue (U3MUYECKUX 3HAaHUM Ui pelIeHus 3aa4 B 00JIaCTH OKpYyKarolen
Cpelipl, MJIAHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOYKHBIX IOCJIEJACTBUI UIsl OKpY)Karolen
Cpelpl;
— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTell UX peleHus;

8) aganTannu K M3MEHSIOLMMMCH YCJIOBUAM CONHMAJIBLHON ¥ IPUPOIHOM CPeAbI:
— NOTPEOHOCTh BO B3aUMOJICHCTBUM MPU BHIIOJHEHUM HCCIIEIOBAaHUI M MPOEKTOB (hHU3HUECKOI
HaIpaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;
— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;
— NOTPeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHH, B TOM yuciie (GOopMyIHpoBaTh UAEH, MOHITHS,
TUNOTE3bI O (PU3UYECKUX 00BEKTaX U SIBICHUSIX;
— 0CO3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acT (pu3mkw;
— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMUIA;
— CTpEMJICHHE aHaJU3UPOBATh U BBIABJIATH B3aWMOCBSI3HM MPHUPOABI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C HCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



— OLIEHKa CBOMX [JEHUCTBUM C Y4ETOM BIMSHUA Ha OKPYXKAIOUIYIO CpeAy, BO3MOXKHBIX
1J100aIbHBIX TOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynmbraTe oOCBOeHHS mporpammbl o0 (uU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuyatomerocsi OyayT cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKIIIOUAIONUE TIO3HABATEIbHBIC YHHUBEpPCAJIbHBIC YYeOHBIC JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIC yueOHbIE NEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe eiiCTBUS
Ba3oBble JJornueckue aeiicTBus:

e BBIIBIITH U XapaKTEPU30BaTh CYLICCTBEHHbIC IPH3HAKN 00BEKTOB (SBIICHUI);

e YCTAaHABIMBATh CYLICCTBEHHbIH MPU3HAK KIacCH()UKALUK, OCHOBAHUS Uil 000OLICHHS WU
CpaBHEHU;

e BBIIBISITH 3aKOHOMEPHOCTH M IPOTHBOPEYMs B paccMaTpHBaeMbIX (akTax, HaHHBIX H
Ha6JHOI[eHI/I$[X, OTHOCAIIIUXCSA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

e BBIIBISITH [PUYUHHO-CICICTBEHHBIC CBSA3M TPH HU3y4eHHH (GU3HYCCKUX SIBICHUN U
mponeccos, JCJIaTh BBIBObBI C HCIIOJIBb30BaHUEM ACAYKTHUBHBIX u HUHAYKTHUBHBIX
YMO3aKJIFOUCHU, BBIIBUTaTh THIIOTE3bI O B3AUMOCBS3AX (PU3UUCCKUX BEITHYHH;

e CaMOCTOSITEJIHHO BBIOMpATh CIOCOO pemieHus y4deOHOH (u3mueckol 3amaum (CpaBHEHUE
HECKOJIBKHX BapUAHTOB PEILCHUS, BEIOOP HAnOOJIee NOAXOAAIIETO ¢ y4ETOM CaMOCTOSTEIHLHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ncciienoBareibcKue AeiCTBHUA.

e HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

e TPOBOJIUTH IO CAMOCTOSITEJIBHO COCTABICHHOMY IUIaHY OIIBIT, HECIIOKHBIA (U3NIECKUN
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;

e OLEHUBaTh Ha MPUMEHMMOCTh U JIOCTOBEPHOCTh HH(OPMAILINIO, MOIYYEHHYIO B XOJe
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

e  CaMOCTOATENbHO (HOPMYIHPOBaTH OOOOIIEHHMS] M BBIBOJABI IO pE3yJbTaTaM MPOBEAEHHOIO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

e TIPOTHO3UPOBATH BO3MOXKHOE JajbHeilllee pa3BUTHE (PUINYECKUX I[IPOLIECCOB, a TaKkKe
BBIJIBUTATh MPEANOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

e MPUMEHATh PA3IUYHBIE METOJbl, WHCTPYMEHTBl U 3alpochl NpU TMOUCKE U OTOOpe
MH(pOpMalLlMU WIK JaHHBIX C YYETOM IMPEAIoKeHHOU yueOHO! (hru3nueckoi 3a1auu;

e  AHAJIM3MPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATh HH(DOPMAIMIO pa3IMYHBIX BUI0B U
dbop™m mpecTaBIeHNUS;

e CaMOCTOSATEJILHO BBIOMpPATh ONTUMAIBHYIO (OpMY TMpelacTaBleHUs UHPOpMALUU U
WTIOCTPUPOBATH pelllaeMble 3a7jaul HECTIOKHBIMHM CXEMaMH, TuarpaMMamMu, HHOU rpadukoit
U UX KOMOMHALUSMH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUS:



e B X0Je OOCYXIEHHsI y4eOHOro marepuaja, pe3yJbTaToB JabopaTOpHBIX pabOT M MPOEKTOB
3aJaBaTh BOMPOCHI MO CYLIECTBY 00CYKJIa€MOI TEMbl U BbICKA3bIBaTh WMJIEH, HAlIEJICHHbIC Ha
peleHne 3a7a9u ¥ MoJIepKaHue 0JIaroKenaTeIbHOCTH OOIICHMS;

e  CONOCTAaBISITH CBOM CYXICHHS C CYXKICHUAMU JIPYTMX YYaCTHUKOB JaMajiora, oOHapyXUBaTh
pa3JIMYME U CXOJICTBO MO3ULIHIA;

e  BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

e MyOJWUYHO TMPEICTABISTH PE3YIbTATHI BBIMOJIHEHHOTO (DPU3MUYECKOTO OIBITa (IKCIICPUMEHTA,
HCCJIEIOBAHMSI, IPOEKTA);

e T[OHUMATh W UCIOJB30BaTh MPEHMYIIECTBA KOMAHIHON W WHAMBUAYAILHOH pPabOTHI pH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIIeMBbI;

e TPUHUMATh LEJIU COBMECTHOM ESATEIIbHOCTH, OPraHU30BbIBATD JIEUCTBUS MO €€ TOCTHXKCHUIO:
pacnpeensiaTh poju, 00CYXAaTh MPOLECCHl M Pe3ysbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJBKUX JTIOACH;

e BBINOJHATH CBOK YacTh paboOThl, JOCTUTas KauyeCTBEHHOTO pe3ylbTara [0 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

e OIEHUBATh KAa4eCTBO CBOEr0 BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOJICUCTBUS.

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusauus:

e BBIBIATH NPOOJEMBbl B KU3HEHHBIX M YYEOHBIX CHUTYalUsX, TPeOYIOIIUX JUIsl pelleHus
(bu3nyeCKUX 3HAHMIA;

e OPUEHTHUPOBATHCS B PA3IMUHBIX MOJXO0/AaX MPUHATHS pEelIeHUN (MHAMBUIYaJIbHOE, IPUHATHE
pelIeHus B rpynIe, NPUHITHE PELLIEHUH TPYIOoil);

e CaMOCTOSATEJIbHO COCTaBJATh AITOPUTM pelieHus (u3nyeckod 3agauyd MM IJIaHa
UCCIIENIOBAaHU C y4ETOM HUMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUAHTBI PELICHUM;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOﬂb, IMOLMOHAJIBHBLIA HHTEJLIEKT:

e  JIaBaTh a/ICKBAaTHYIO OIIEHKY CUTYallUH U IpeJyiaraTh IIaH €€ N3MEHEHMUS,

e OOBSCHATH NPHUYMHBI JIOCTHKEHUS (HEIOCTHUIKEHHUs) pPE3ylbTaTOB JEATENbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBINOJHEHUS (PU3MUECKOTrO
UCCJIEIOBaHMSI UM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, U3MEHUBIIMXCS CUTYaluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3yJIbTATa LIEJIU U YCIOBUSM;

e CTaBUTbH ceOs HA MECTO IPYroro 4ejloBeKa B XOJE CIOpa WIM AUCKYCCHU HAa HAYYHYIO TEMY,
MIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyroro;

e IPU3HABATh CBOE MPABO Ha OMIMOKY NP peHIeHUH (PU3MUECKUX 3a7ad WIH B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI M TaKOE € MIPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonHmy oOyueHus B 7 kJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHU:



UCIIOJIb30BaTh MOHATHA: (PU3MUECKHE W XMMHMUYECKUE SIBJICHHs, HaOJIO/EHUE, SKCIIEPUMEHT,
MOJIeJb, TUIIOTE3a, EAMHUIIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BelecTBa (TBEPIOE, >KUJKOE, ra3z000pa3HOE), MEXaHUYEeCKOe JBHKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MNPSIMOJMHEHHOE), TPAaeKTOpHUs, PaBHOJEHCTBYIOIAs cuia, AepopMmarius
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pa3nuuath sBieHUs (AudQysus, TEIIOBOe IBMKEHHE YacTUIl BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUS, B3aUMOJICHCTBUE TEJ, pABHOBECHE TBEPIBIX
TEJI C 3aKPEIUIEHHOM OChIO BpalllEHUs, ITepeaayda JaBJIeHUs TBEPIAbIMU TEIAMHU, )KUJIKOCTSIMHU U
razamu, arMoc(epHoe JaBleHHE, TUIaBaHUE Tell, MPEBPAICHUS] MEXaHHUECKOW SHEPTHH) IO
ONMCAHUI0 HMX XapaKTEepPHBIX CBOWCTB M HA OCHOBE OMNbBITOB, JEMOHCTPHUPYIOLUIUX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBJICHHUM B OKPYXKAIOIEM MHpPE, B TOM
griciie (PU3MYECKUE SBICHUSI B MPUPOJC: MPUMEPHI ABUKCHHS C PA3TUYHBIMU CKOPOCTSIMH B
JKUBOW W HEXHMBOM MNpPUPOJE, NEUCTBUE CHJIbI TPEHUS B IMPUPOJAE M TEXHUKE, BIIUSIHHE
aTMOC(EepHOTO JIaBJICHUS HA KUBOW OPraHU3M, IUIABaHUE PhIO, PbIUary B TEJe YelIoBeKa, Ipu
9TOM TEPEeBOAMTH MPAKTUYECKYIO 3a/lady B yueOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) HU3NYECKUX SIBIICHUI;,

OMKCHIBATh HW3YYECHHBIE CBOWMCTBA Tel U (DU3MUECKHUE SIBJICHUS, HCIONB3Yys (u3mueckue
BEJIMYMHBI (Macca, 00BbEM, IIIOTHOCTh BEUIECTBA, BPEMSI, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CUJIa YIOPYrOCTH, CUJa TSDKECTH, BeC Tejla, Cuila TpEHHs, JAaBlieHue (TBEPAOro Teia,
KHUJIKOCTH, Ta3a), BBITAJIKUBAIOIIAs CHJIa, MEXaHMYecKas padoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHWJbI, KOA()(UIMEHT TMOJe3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYeCKas U
MOTEHIIMAIbHASL SHEPIHsi), MPU OINUCAHUM TPABWIBHO TPAKTOBATh (DU3HUUYECKUN CMBICI
UCIIONIb3YEMBIX BEJIMYMH, WX OOO3HAYCHHs] M €AMHULBI (DU3MUECKUX BEIMYMH, HAXOIUTh
(dhopMyITBI, CBSA3BIBAIONINE JAaHHYI0 (PM3HUYSCKYIO BEIIMYMHY C JPYTUMHU BEIIMYMHAMHE, CTPOHUTH
rpaduKu U3y4YEeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIIUNYMH;

XapaKTepu30BaTh CBOMCTBA Tel, ()M3MYECKHE SBICHHS W IPOIECCHI, UCIIONB3Ys MpaBHUIIa
CIOXeHHs] cull (BIONb OJHOM mpsaMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHUSl pbluara (0J0Ka), «30JI0TOE€ MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUS
MEXaHMYECKOM IHEPTUH, IPHU ITOM JIaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3allHCHIBATh
€ro MaTeMaTUYeCKOE BhIPAKEHUE;

O0BSACHATh (DU3UYECKUE SIBICHMSI, MPOLIECCHl U CBOWMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil TPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUIMHHO-CIICICTBEHHbBIC
CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOrMYeCKHUX IIAaroB C Omopoil Ha 1-2 HU3yUeHHBIX
CBOICTBa (pU3NUECKUX SBIECHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacuéTHbIe 3a7auu B 1—2 AeMCTBUSI, UCMONB3YS 3aKOHBI U (JOPMYJIbI, CBSA3BIBAIOIINE
(¢u3nyecKkne BEIMUYMHBI: HA OCHOBE aHalIM3a yCJOBHS 3aJaud 3allMChIBaTh KPATKOE YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYUHBI B (OPMYIbl U MPOBOAUTH PACUEThl, HAXOIUTh
CIPAaBOYHBIEC JIaHHbIE, HEOOXOAUMBIE JMJIs pELICHHUS 3a/]ad, OLEHUBAThb PEATNCTUYHOCTh
HOJYy4eHHOM (hr3MYecKOi BETMUHHBI,

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3HUECKUX METOMAOB, B
OTHMCAHUU WCCIEOBaHUS BBIACNIATH NMPOBEPsSEMOe MPEANOI0KeHHE (TUIOTE3Y), pa3inuaTh U
MHTEPIIPETUPOBATh TOJYUYEHHBIH pe3yJbTaT, HaXOAMTh OLIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

MPOBOAMTH OMNBITHI MO HAOTIOACHHUIO (U3NYECKUX SIBICHUN WM (PU3MYECKUX CBOMCTB TeN:
dbopMynUpoBaTh MPOBEpsieMble MPEAMOIOKEHHUS, COOMPATh YCTAaHOBKY U3 MPEATI0KEHHOTO
000py/10BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBITIOJHATH TPSIMbIE H3MEPEHUs PACCTOSIHHS, BPEMEHH, MAacChl Tena, 00bhEéMa, CHIBI U
TEMIEPATypbl C HCIIOJIb30BAHUEM AaHAJIOTOBBIX W LHU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0CONMIOTHOM MOTPELTHOCTH U3MEPEHUH;

MIPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DU3WYECKON BEJIMYMHBI OT JPYroul ¢
HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM (3aBUCUMOCTH MYTH PAaBHOMEPHO JABMXKYLIETOCs Tella



OT BPEMEHHU JBMXKEHUS Teja, CHUJIbI TPEHHs CKOJBKEHHs OT Beca Tena, KayecTBa 00paboTKU
MOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIbI TPEHUS OT IIJIOIAAN COPUKOCHOBEHUS TEII, CHUIIBI
YIPYTOCTH OT YIUTMHEHUS MPYKUHBI, BRITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTpyKEHHON YacTu
TeJa M OT IUIOTHOCTH KMJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJsa, OT INIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM MJIaBaHUS TN, YCIOBHH paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOIO HMCCIEIOBAHUSA, COOMPATh YCTAHOBKY U BBIIOJHSTH
U3MEpEHUus, Cleaysd TNpPeAJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3YIbTaThl IOJTYYEHHOU
3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUJAC NPEAJIOKEHHBIX TaOIMIl M IpaHKOB, AeiaTh
BBIBO/JIbI 110 pPE3yJIbTaTaM UCCIIEJOBAHMUSI;

e IIPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BEIMUYUH (IUIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOrO Te€ja, CWIAa TPEHUS CKOJBXKEHMs, JABJIEHUWE BO3/lyXa, BBITAIKUBAIOLIAs CHUIIA,
JeHCTBYIOIAs HAa NOrPYKEHHOE B JKUAKOCTh TeNO, KOAIPGUIMEHT IOJIE3HOTO JeicTBUA
IPOCTBIX MEXAHU3MOB), CIeAys NPEIJIOKEHHON MHCTPYKLMU: IPU BBITOJIHEHUU HW3MEpPEHUN
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOM BEJINYMHBI,

e coOMOaTh MpaBUia TEXHUKH 0€30MaCHOCTH MPpH paboTe ¢ 1a00opaTOpHBIM 000PYI0OBaHUEM;

e yKa3plBaTh HNPUHLUIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBI, TEPMOMETD,
JMHAMOMETp, COOOINAIONINECS COCYABI, O0apoMeTp, pbhlYar, MOABMXKHBIA W HENOJBH)KHBIN
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;

e  XapaKTepU30BaTh MPUHLMUIBI AEHCTBUSI W3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMopoil Ha uX onucaHus (B TOM 4Mcie: MOALIMIIHUKH, YCTPOHCTBO BOJIONPOBOAA,
TUIPABIMYECKUN IIpecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOW HACOC, apEOMETP), UCHOIb3Ys
3HAHUSI O CBOMCTBAaX (DU3MYECKUX SBICHMH U HEoOXOAMMBbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOAMUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEpax) NPAKTUYECKOI0 UCIOIb30BAHUS
(¢u3nyecKux 3HAHUN B I[IOBCEJAHEBHOM MKHU3HU JUIsl oOecreueHuss O€30IacHOCTU IpH
oOpamieHun ¢ mnpubopaMM M TEXHUYECKHMMM YCTPOMCTBAMM, COXPAHEHUs 370pOBbS U
COOJIIOIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKPYIKaIOILEH Cpejie;

e  OCYILECTBJIATh OTOOpP UCTOYHUKOB MHGpopManuu B MHTepHETe B COOTBETCTBUM C 3a/1aHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUNW W IYTEM CpPaBHEHUS PA3IUYHBIX
UCTOYHUKOB BBIJIEIATh UH(OPMAIIHMIO, KOTOPAs ABJISIETCS MPOTUBOPEUUBOI UM MOKET OBbITh
HEJIOCTOBEPHOM;

e HCMOJb30BATh IPHU BBIIOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JIUTEPATypy
buznyecKkoro cojiepxkaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTtu HTepHeT, BnaneTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpAaTKUE IHCBMEHHbIE M YCTHBIE COOOLIEHMS Ha OCHOBE 2-3
UCTOYHUKOB HH(OpManuu (U3NYECKOTO COJAEPKAHMS, B TOM 4YHCIIE MYOJIWYHO J€aTh
KpaTkhe COOOLIeHHs O pe3ysbTaTax IPOEKTOB WM Y4YeOHBIX HCCIIEAOBAaHHUM, MpPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIN MOHATHUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALNEH;

e IIpU BHIIOJHEHUH yYEOHBIX MPOEKTOB U UCCIEIOBAHUM pacrpeneisTh 0013aHHOCTH B TpyIIe
B COOTBETCTBMM C IIOCTABJIEHHBIMU 3aJa4yaMH, CIEIUTH 3a BBIIIOJHEHUEM IlJIaHa JNEHCTBH,
aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TIPYIIIbI, BBICTPaUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJECHCTBHE, YUUTHIBASI MHEHUE OKPY)KAIOILIHX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

e HCHOJIb30BATh MOHATHA: MacCa U pasMCpbl MOJICKYJI, TCIIJIOBOC IBUKCHUEC aTOMOB U MOJICKYII,
arperatHbl€ COCTOSHUSA BCIICCTBA, KPUCTAJUIMYCCKUE U aMOp(l)HBIe TEIa, HaCI)IH_[eHHHﬁ u



HEHACBILIECHHBIN Iap, BJIAXHOCTh BO31yXa, TEMIlEpaTypa, BHYTPEHHsSsS DHEPIHs, TEIUIOBOM
JIBUTATElb, 3JEMEHTApHBIA AJIEKTPUUYECKHH 3apsifl, DJIEKTPUYECKOEe TIO0Je, MPOBOJHUKH U
JIMRJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

pasinyath SBJIEHUS (TEIJIOBOE paclUIMpeHHe U cXaTue, TeIulolepenaya, TelIoBOe
paBHOBECHE, CMayMBaHUE, KalWLISPHbIE SIBJICHMS, UCIIApEHHE, KOHJEHCALlMs, IJIaBJICHUE,
KpHUCcTalu3anus (0TBepieBaHNe), KUIIEHHE, Terionepeaada (TemIonpoBOAHOCTb, KOHBEKIINS,
U3JTyYEHUE), IEKTpU3aLMsl Tell, B3aUMOAECHCTBHUE 3aps/i0B, AEUCTBUS JIEKTPUUECKOrO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCWCTBUE MAarHUTOB, J€HCTBME MAarHUTHOTO TMOJsS Ha
IIPOBOJAHMK C TOKOM, RJIEKTPOMAarHUTHasi MHAYKIMS) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JJaHHOE (PU3UYECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SBICHHHA B OKPYKAIOLIEM MHpPE, B TOM
yucie Gpu3nuecKue sBJICHUs B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KAIIWIIISIPHBIE SIBJICHUS
B MpUPOJE, KPUCTALIBI B IpUpoae, usnydeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, MHEs, CHera, 3JeKTpUYecKue sBIEHHs B atMocdepe,
AIIEKTPUYECTBO JKMBBIX OPTraHU3MOB, MAarHWTHOE ToOJ€ 3eMiH, Jpei¢ MOoIICOB, pPOJIb
MarHUTHOIO NOJS s JKU3HM Ha 3emile, MOJSIPHOE CHUSHUE, INPU 3TOM IEPEBOIUTH
NPaKTUYECKYI0 3aJady B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bu3nUecKux sBICHUIA;

OINKCBHIBATh W3YYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBICHUS, HCIONB3YS (PU3UUIECKUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSsS SHEpPrus, KOJUYECTBO TEIUIOTHI, YyJeJbHas
TEIUIOEMKOCTh ~ BELIECTBAa,  yJelbHas  TEIUIOTa  IUIABJICHUS,  yJA€JIbHAas  TeEIUloTa
napooOpa3oBaHMs, yJedbHasg TEIUIOTa CropaHHus TOIUIMBA, KOI(D(UIMEHT IM0JIe3HOTO
JEHCTBUS TEIUIOBOW MallMHbI, OTHOCUTEJIbHAS BJIAXKHOCTb BO3/1yXa, JJIEKTPUUECKHUI 3apsij,
CHJIa TOKa, OJJEKTPUYECKOE HAINpPsDKEHUE, CONPOTUBICHHUE IIPOBOJHHUKA, YJEIBHOE
CONPOTUBIIEHUE BEIIECTBA, padOoTa M MOUIHOCTH AJIEKTPUYECKOTO TOKA), MPU OMNHUCAHUU
IPaBUIbHO TPAKTOBAaTh (DU3MYECKHIM CMBICI HCIOJIB3YEMbIX BEJIUYMH, OOO3HAYEHUS U
eMHUIBI (PU3MUYECKUX BEIHYWH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3NIECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTh TpaUKH M3YYEHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIMYNH;

XapakTepu3oBaTh CBOMCTBA TeJd, (PU3MUECKUE SIBICHUS U IPOLECCHl, UCHOJb3Ys OCHOBHBIE
MOJIO)KEHUS ~ MOJIEKYJISIPHO-KUHETHMYECKON  TEOpUM  CTPOEHHMS]  BEIIECTBA,  IMPUHIUI
CYINEPIIO3UIINHU TT0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsjaa, 3akoH Oma ais
yyacTka Ienu, 3akoH Jlxkoyns—JleHna, 3aKOH COXpaHEHHUs SHEPruu, IMpU STOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBACHATh (PU3NYECKUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CHUTYyallHi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH IPUUYMHHOCIIEICTBEHHBIE CBA3H, CTPOUTH
00BsicHEHHE U3 1—2 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (HU3HUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aJauu B 2—3 NEHCTBUS, MCIONb3Yys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBMA 33aJaud 3alUCHIBAaTh KPAaTKOE YCIIOBHUE,
BBISIBJISITH HEJAOCTAaTOK JAHHBIX JJIsl pEIIeHus 3aJayd, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEoOXouMBble JUIsl €€ peleHMs], MPOBOAUTh Pacuy€Thl U CPaBHUBATH IMOJYYCHHOE 3HAYCHUE
(¢u3nYeCcKOi BETNYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh IMpPOOJIEMBbI, KOTOPbIE MOXXHO PEUIMTh MPHU MOMOIIM (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OMKMCAHME HCCIEI0OBAaHUS, BBIIEIATH IMPOBEPSiEeMOE IMPEANooKeHHe, OLEHUBATh
IIPABWJIBHOCTb MOPsIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIAaTh BBIBOIBI,

MPOBOAMTDH OIBITHI MO HAOMIOAEHUIO (DU3MYECKUX SBICHUN WM (U3NYECKUX CBOWCTB TEN
(KanmuJUIIpHBIE SIBIICHUS, 3aBHCUMOCTH JABICHHMSA BO3JyXa OT €ro o0bEéMa, TeMIepaTyphl,
CKOPOCTH TpoIlecca OCTBbIBAaHWS W HArpeBaHUs NpPU H3JIyUYEHUU OT LBETa H3JIydaronieu
(moromaoIei) MoOBEpPXHOCTH, CKOPOCTh HMCIAPEHUs BOJABI OT TEMIepaTypbl KMIKOCTU U
ioniad e€ MOBEPXHOCTH, 3JEKTPU3AIMsl Tel U B3aUMOJEHCTBUE DJIEKTPUUECKUX 3apsJIOB,
B3aMMOJIEMCTBUE ITOCTOSHHBIX MarHWTOB, BHU3yalM3aldsi MAarHUTHBIX IIOJIEW IMOCTOSHHBIX



MarHuToB, AEUCTBHUSI MATHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMAarHura,
CBOMCTBA  DJIEKTPOABMraTeNsl IOCTOSHHOTO  TOKa):  (OpPMYIMPOBATH  IIPOBEpsSEMbIE
IPENOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 00OPYHIOBaHMS, OMUCHIBATH XOJ
OIbITa U POPMYJIUPOBATH BBIBOJIBI;

BBIIOJIHATh NPSMbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIbHON BIAXKHOCTH BO3AYyXa, CHIIbI
TOKa, HANpPSDKEHUS] C HCHOJIb30BAHMEM aHAJIOTOBBIX NPUOOPOB M JATUUKOB (PU3MUECKUX
BEJIMYMH, CpPaBHUBATh pE3yJbTaTbl HU3MEPEHUN C Yy4ETOM 3aJaHHOM  aOCOJIIOTHON
HOTPEIIHOCTH;

IPOBOJIUTH HCCJIECIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYrod ¢
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUIl (3aBUCUMOCTh CONPOTHUBICHHUS HPOBOJHHUKA OT €ro
JUIMHBI, IUIOIIAJU IIONEPEYHOI0 CEYEHHs M  YACIBHOIO CONPOTHUBIIEHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKAa, UAYLIETO 4Yepe3 IPOBOJHUK, OT HANPSDKEHWs Ha IPOBOIHMKE,
UCCIICIOBAHUE  IOCIEIOBATENIBHOIO M NApajlIeIbHOTO  COCIMHEHMH  IPOBOJHHUKOB):
IUIAHUPOBaTh HUCCIIE0OBAaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH HM3MEpPEHUs, Cleays
IPEeUI0KEHHOMY TUTaHy, (PUKCUPOBAThH Pe3yIbTaThl MOJIYYeHHON 3aBUCUMOCTH B BHJIE TaOJIUI]
U rpaUKoB, /1e1aTh BbIBO/BI 110 PE3yIbTaTaM UCCIIEIOBAHNUS;

POBOJIUTh KOCBEHHBIE W3MEPEHUs (PHU3MUECKUX BeNWYHH (yHeNbHAs TEIIOEMKOCTD
BEIIIECTBA, CONPOTHUBICHHE IPOBOAHUKA, PAabOTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKa):
IUIAHUPOBATh U3MEPEHHUs, COOUPATh 3KCIEPUMEHTAIIBHYIO YCTAaHOBKY, CJIEYs NPEAJI0KEHHON
WHCTPYKLMH, Y BBIYUCIIATh 3HAYEHUE BEJIMYNHBI;

COOITIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHHUEM;
XapakTepu30BaTh MPUHIMIbBI JEHCTBUS M3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OMOpOl Ha UX ONUCaHUS (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TMTPOMETp, MapoBast
TypOUHa, aMIIEpPMETP, BOJIBTMETP, CUETUUK IEKTPHUUECKON SHEPrUH, 3JIEKTPOOCBETUTEIIbHBIE
puOOpbI, HAarpeBaTeIbHbIE 3JIEKTPONPUOOPH! (IIPUMEPHI), FNEKTPUUECKUE MTPETOXPAHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb MOCTOSHHOIO TOKa), MCHOJIb3ys 3HAHUSA O CBOWCTBAaX
(du3nyeCKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh [IPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKAaM (KUAKOCTHBI TEpPMOMETp, TEPMOC, IICUXPOMETP, THUTPOMETD,
JIBUTATelIb ~ BHYTPEHHEr0 CropaHMs, DJIEKTPOCKOI, pPEOCTaT), COCTaBJIATh  CXEMbI
AIIEKTPUYECKUX LIENeH C IOCIeN0oBaTeIbHbIM U MapajlIeIbHbIM COEAMHEHHUEM DIIEMEHTOB,
pasinyas ycJaoBHble 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;

IPUBOJIUTH NMPUMEPHI (HAXOAUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO MCIIOIb30BaHUS
¢u3nyeckux 3HaHUH B TOBCEIHEBHON JKM3HM [uid oOecreueHHs O€30MacHOCTH MpHU
oOpaileHun ¢ npudopaMu U TEXHMYECKHMHU YCTPOMCTBAMM, COXPAaHEHHUS 3J0pPOBbSI M
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHUS B OKpY Karollei cpejie;

OCYIIECTBIISATh MOUCK HMH(pOpManuu (QU3NYecKoro cojepkaHusi B VHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAaHMW W IyTEM CPaBHEHMS JIONOJHUTEIBHBIX HCTOYHUKOB BBIIEISTH
uH(pOpMalLMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOM MM MOXKET ObITh HEJJOCTOBEPHOIA;
UCTOJIb30BaTh MPH BBINOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYNISAPHYIO JIUTEPaTypy
(du3nyecKoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cethu VHTepHeTr, BiajaeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIE IHUCHbMEHHbIE U KpaTKWE YCTHbIE COOOLIeHHs, 00o00Imas
MH(GOPMALIMI0O U3 HECKOJIbKMX HCTOYHUKOB (PHU3UYECKOr0 COJEp’KaHus, B TOM YHCIE
NyOJIMYHO TIPEICTABIATh PE3YJbTAaThl MPOEKTHOM WM HCCIIEAOBATENLCKOM JesITeIbHOCTH,
IpU 3TOM TIPaMOTHO HCHOJIb30BaTh M3yYEHHBIH NOHATUHHBIM ammapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

IpU  BBINOJIHEHUU y4YEOHBIX TIPOEKTOB M  HCCIEAOBAHUNA (PU3MUECKUX MPOILIECCOB
pacripenesiaTh 0043aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH, CJICAUTh
3a BBIIOJIHEHHWEM IUJJaHa JEeWCTBUH U KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBATh



COOCTBEHHBI BKJIA] B JIEATEIBHOCTh TPYIIBI, BLICTpAaUBAaTh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, POSBIISAL FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOydenus B 9 kJacce mpeaMeTHbIE Pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

e UCIOJNB30BaTh IOHATUS: CUCTEMAa  OTCU€ra, MaTepualbHas TOYKAa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JBIKEHUs, Aedopmanus (ymnpyras, IUIacTHUECKas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEPETpy3KH, LIEHTP TSHKECTH,
abCOJIIOTHO TBEPJOE TENIO0, LEHTP TSKECTH TBEPAOrO Tejla, PaBHOBECHE, MEXaHWYECKHE
KoJIeOaHUsI U BOJHBI, 3BYK, MH(pa3ByK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaJa
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIalbHO30PKOCTb, CIIEKTPbI UCIYCKAaHUS U
HOTJIOIIEHMS, anb(da-, 0eTa- 1 raMMa-u3Ty4eHus], U30TOIbI, SAePHAS YHEPTETHKA;

e pa3iuyarh sBJIEHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE MABIDKEHHE, CBOOOIHOE TMaJCHUE TEJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJIEHCTBHE Te€J, pPEaKTHUBHOE IBM)KEHHUE, KoJjeOaTelbHOe
JBUKEHHE (3aTyXalollMe W BBIHYXKJEHHbIE KOJeOaHus), PEe30HAHC, BOJIHOBOE JABW)XECHHUE,
OTpa)Ke€HHE 3BYyKa, MPSAMOJIMHEHHOE PacHpoCTpaHEHUE, OTPaKEHHE M IPEIOMIIEHUE CBETa,
MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKEHHE Oesloro CBeTa B CHEKTP M CIOXKCHHE
CHEKTPAJIbHBIX LBETOB, JUCIEPCHUs CBETA, €CTECTBEHHAs PaJlMOAKTUBHOCTb, BOSHUKHOBEHHE
JMHENYaToro crnexkTpa M3JIydyeHHs) MO ONMCAHMIO UX XapaKTEpPHBIX CBOICTB W Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

e pacro3HaBaTh NMPOSBICHHE M3YYCHHBIX (DU3NYECKUX SBICHUU B OKPY)KAIOMIEM MHpE (B TOM
yucie (u3nYecKue SBJICHUS B IPUPOJIE: NMPUIUBBI U OTIUBBI, JBHXKeHUE MmiaHeT ColHeuHon
CUCTEMBI, PEAKTUBHOE JIBM)KEHUE JKUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB UBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHaMHM, 3XO, IBETa TeJl, ONTUYECKHE SIBICHUS B
npupojie, OWOJIOTHYECKOE JACHUCTBHE BUIAMMOTO, YIbTPA(PHOIETOBOTO M PEHTI€HOBCKOTO
U3IYy4YEeHUH, E€CTECTBEHHbIN pPaJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE
U3ITy4YeHUE MPUPOJHBIX MHHEpANOB, NEHCTBUE PaJMOAKTUBHBIX M3JIYyYEHMH Ha OpraHu3M
4eJoBeKa), MpPHU HTOM IMEPEeBOAUTh MPAKTHUECKYI0 3ajadyy B y4eOHYI0, BBIJICIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUYECKUX SBJICHUM;

e ONUCHIBATH H3YyYEHHBbIE CBOWCTBA Ted M (PU3UUECKUE SBICHUS, HCIONB3YS (U3NUYECKUe
BEJIMYMHBI (CpelHssi M MIHOBEHHAas CKOpPOCTh Teja IPU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpPEHHE, TMEpEMELICHNE, MIyTh, YIJIOBas CKOPOCTh, CHJIA TPEHMS, CHJIA YIPYTOCTH, CHJa
TSKECTH, YCKOpPEHHE CBOOOJHOIO MaJieHus, BEC Teja, HUMIIYJIbC Tejda, HUMIYJIbC CHJIBI,
MeXaHu4eckass paboTa M MOUIHOCTb, MNOTEHIMAJbHAs HHEPrus Tena, MOJHATOr0 Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUs CKATOW MPYKUHBI, KNHETHYECKAasl YHEPIHus,
MOJIHAasE MEXaHWYecKas SHeprus, MepuoJl U 4acToTa KoJjeOaHWi, /UIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIICHUS CPEeJbl), IPU ONUCAHUU
NPaBUIbHO TPAKTOBAaTh (DU3MUYECKHI CMBICT HCIOJNb3YEMbIX BEJIUYMH, OOO3HAYEHUS U
eAMHULIBI (PU3MYECKUX BEJIMYMH, HAXOJAUTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpapuKH M3YYEHHBIX 3aBUCHUMOCTEH
(UBUYECKUX BEITUYNH,

e XapaKTepu3oBaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS M MPOLECCHI, HCIOJIb3YS 3aKOH
COXpaHEHHUsI SHEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHLUI CYIEPIO3ULIUN CUJI, TPUHIIUIT
OTHOCUTENIBHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMIIYJIbCA, 3aKOHBI
OTpaXeHUsI U MPEJIOMIIEHUS CBETa, 3aKOHbI COXPAHEHMsI 3apsSA0BOr0 U MAaCCOBOIO YKCEN MPH
SJICPHBIX PEaKIMsIX, IPU ATOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA M 3alUCBHIBATH €TO
MaTeMaTUYECKOE BhIPAKEHUE;



OOBSICHATH (PU3MUECKUE MPOIIECCHl U CBOMCTBA TN, B TOM YUCJIE M B KOHTEKCTE CHTyaLUi
MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BISBIATH IPUUUHHO-CIICACTBEHHbBIE CBS3U, CTPOUTH
00BsicHeHHE U3 2—3 JIOrMYEeCKHX IIaroB ¢ OMOpOW Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud (OMUpAIOLIMEecs Ha CUCTEMY U3 2—3 ypaBHEHHUM), HCIONb3YS
3aKOHBI U (HOPMYyIIbI, CBSI3bIBAIOLINE (DU3UYECKUE BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBHS
3a[aud 3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTAIOIINE WM M30BITOYHBIC AHHBIC,
BbIOMpaTh 3aKOHBI U (OPMyJIbI, HEOOXOAMMBIE IJIsi PEUICHHs, MPOBOAUTH PACUYETHI U
OLICHUBATh PEATTUCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NYECKON BETMUHUHBL;

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO DPEUIUTh MPU MOMOUIM (U3NYECKUX METO/OB,
UCIIOJIb3YSl ONMCAHUE HCCIENO0BAHUS, BBIIEIATh IPOBEPSIEMOE IPEANONIOKEHUE, OLEHUBATh
MPAaBWIBHOCTh TMOPSAJIKA MPOBEACHUS HUCCIIEIOBAHMs, AENaTh BBIBOJABI, WHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

MPOBOAMTDH OIBITHI MO HAOTIOJEHUIO (DU3MUECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEN
(u3yuenue BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXPAHEHHUs PHEPIHM, 3aBUCUMOCTb IEPHUOAA
Kosie0aHU# NMPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIUTYJbl MaJlbIX KoJIeOaHUM, MPSMOJIMHEHHOE pPaCIpOCTPAHEHUE CBETA, Pa3jI0KECHUE
0enoro cBera B CHEKTpP, M3y4YEHUE CBOICTB HM300pa)KEHUS B IUIOCKOM 3€pKajie U CBOMCTB
U300paXeHHsT TpeaMeTa B COOMparonieil JIMH3e, HAONIOJACHHWE CIUIONIHBIX W JIMHEHYATBIX
CHEKTPOB U3IY4YEHHS): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
000py/10BaHus, ONUCHIBAThH XOJ1 ONbITA U €0 PE3YJIbTaThl, POPMYJINPOBATH BHIBOJIBI;
MPOBOAMTDH MPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX U3MEPEHUH, ONpeaenss CpeHee 3HaYCHHE
U3MEepsieMOU BeHUMHBI (OKYCHOE pacCTOSTHUE COOMpPArONICH JIMH3BI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0opa);

MIPOBOJUTH MCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NUECKHUX BEIMYHMH C MCIIOJIB30BAHUEM IPSIMBIX
U3MEpEeHUil (3aBUCHUMOCTh MyTH OT BpPEMEHU IPU PABHOYCKOPEHHOM JIBIKEHUHU 03
HAYaJIbHOM CKOPOCTH, NEpHoja KoJeOaHWHW MaTeMAaTUYECKOr0 MasTHHKA OT JUIMHBI HUTH,
3aBHCHUMOCTH YIJla OTpPaXEHHUS CBeTa OT yrja NaJeHUs U yriia MpeliOMIICHUs OT Yria
NaJeHUs): INIAHUPOBATh UCCIIEJOBAaHUE, CAMOCTOATEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYHMH B BUJE TaOIUIl U TpaduUKOB,
JIeJIaTh BBIBOJIBI 110 pPE3y/IbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3NUYECKUX BEIMYUH (CPEIHssI CKOPOCTh U YCKOpPEHHE
Tela TNpU PABHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHME CBOOOJHOTO TMaJeHusi, KECTKOCTh
MPYXKHUHBI, KOO(PPUIIMEHT TPEeHUsI CKOJIbKEHUS, MeXaHn4eckasi paboTa U MOIIHOCTb, YacTOTa
U TepuoJ; KojeOaHMH MaTeMaTHMYeCKOro W MPYKUHHOTO MAasTHUKOB, OINTHYECKas CHJia
coOuparomieid JMH3bI, pPAJAWOAKTUBHBIM (OH): TIIAHUPOBATH M3MEpPEHHUs, CcOOHUpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJHATH W3MEPEHUs, Cleays MNpeasIoKeHHON
WHCTPYKIUH, BBIYUCIIATh 3HAYEHUE BEJIMUUHBI U aHAIIM3UPOBATh MOJIYUEHHBIE PE3YJIbTAThI C
Y4E€TOM 3a/IaHHON MTOTPENTHOCTH U3MEPEHU;

co0uTr0/1aTh MpaBHUJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYyI0BaHUEM;
pa3IuyaTh OCHOBHBIE MPHU3HAKW H3YYEHHBIX (U3MYECKHUX MOJENel: MaTepualibHas TOYKa,
a0CoMIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAas JIMH3a, IJIaHEeTapHas
MoO/JIeJIb aTOMa, HYKJIOHHAsl MOJI€Ib AaTOMHOTO f]Ipa;

XapaKTepU30BaTh MPUHIUIBI ACWCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpol Ha MX OMHMCAHUA (B TOM YHCIE: CIIHJIOMETP, AATYUKU TOJOXKEHHS, PACCTOSIHUS U
YCKOPEHHUs, paKeTa, 5XOJIOT, OYKM, IEpPUCKoN, QoToanmapaT, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOII, J103UMETp, KaMepa BuiibcoHa), MCHOIB3ysl 3HAHUS O CBOMCTBAX (U3UYECKUX
SBJICHUN U HEOOXOMMbIe (PU3NUYECKHe 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKHX YCTpOICTB,
U3MEPUTENIBHBIX TMPUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB MpPHU pPELICHUH Yy4eOHO-
MPAKTUYECKHX 3a/1a4, ONTUYECKHE CXEMBbI JJIsl IOCTPOSHHS N300paKeHH B IUIOCKOM 3epKajie
U cobuparoleit JInH3e;



MPUBOUTH MPUMEPHI (HAXOAUTHh HHPOPMAIUIO O MPUMEPAX) MPAKTHIECKOTO HCIIOTH30BAHUS
(GU3MYECKUX 3HAHWK B TOBCEIHEBHOM >KM3HU A oOecrieueHuss Oe30MacHOCTH TIpH
oOpaieHun ¢ mpudOpaMH U TEXHHYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUsS 3J0POBbSI U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIICH CpesIe;

OCYIIECTBIISATh ~ MOUCK  HWHpopMaruu  Qusudeckoro  cojepxkanuss B  VHTepHere,
CaMOCTOSTENIbHO  (OPMYJIMPYsS TOUCKOBBIA  3alpoC, HAxXOJWUTh IIyTH OINpPEACIICHUS
JIOCTOBEPHOCTH  IOJYYCHHOH wWH(pOpMAmMM HAa OCHOBE HMCIONIUXCS 3HAHUA U
JIOMOJIHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BAaTh TIPHU BBITIOJHEHUHM YYE€OHBIX 3aJaHUl HAYYHO-TIOMYIISIPHYIO JIUTEPATYPY
(U3UYECKOTO COJNep KaHMsl, CIPABOYHBIC MaTepHalibl, pecypchl cetd WHTepHeT, BiaaeTh
npuéMaMyi KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIUN U3 OJHON 3HAKOBOUH
CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIIEHUS HA OCHOBE MH(POpMAIUU W3
HECKOJBKMX HMCTOYHUKOB (PU3MUECKOTO COJEp)KaHMs, MyOJWYHO TPEICTABIATh PE3yJbTaThl
MIPOCKTHOM WM HCCIEI0BATENbCKOM JESITEIbHOCTH, MPU 3TOM TI'PAMOTHO HCIOJIb30BAThH
W3YYEHHBI TIOHSATHHHBIA ammapaT HW3y4aeMoro paszjena (QU3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAIMEH C YIETOM OCOOCHHOCTEH ayIMTOPHH CBEPCTHHKOB.



2. Coaepxxanue y4eGHOro nmpeamera.
7 KJIACC
Paznen 1. ®u3nka u eé poJib B NO3HAHUU OKPY/KAIOLEero MUpa.

®dusuka — Hayka O npupone. SAsnenus npupoasl. PU3NyYecKue sSBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNMWYHHBL. M3Mmepenue Qu3nueckux BenuunH. Duznueckue MNpUOOPEHIL.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €JIMHHII.

Kak ¢usuka m gpyrue ecTecTBEHHBbIE HAyKW M3Y4aloT NMpUpoay. EcTecTBeHHOHaYWHBIH
METOJ IO3HaHMA: HaOJIOJeHHE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bu3n4ecKuX SBICHUN C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHquCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAIrHUTHBLIC, CBCTOBLIC SABJICHUS.
2. ®usuyeckue NpuoOOphl U MpoLeaypa MPSAMBIX U3MEPEHUH aHAJOrOBBIM U LHU(POBBIM
npudopom.

Jlabopamopnuvie pabomut u onvimol.

OmnpeneneHne EHbI JeICHUS KAl H3MEPHUTEIBLHOTO TPHOOopa.

N3mepenne paccTOsTHUN.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne Ttemneparypbl NOpH TOMOILIM JKUJKOCTHOTO TEPMOMETpAa M JaTyuKa
TEeMIIepaTyphI.

6. IIpoBenenue wuccineoBaHUsI 1O MPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJIETA IIAPUKA,
MYIIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTYCKA.

oW e

Paznen 2. HepBOHa‘{aﬂbHLIe CBE€/ICHUSA 0 CTPOCHUH BeUIeCTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbl, HMX pa3Mepbl. OMbITHI, 10Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBmkenue uactul BeniecTBa. CBsA3b CKOPOCTH JBM)KEHMSI 4YaCTUI[ C TEMIIEpPAaTypoH.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelicTBHEe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, IKUAKOCTEH W TBEPIBIX
(kpucTainyeckux) Ted. B3anMocBs3b MEXIy CBOMCTBaAMM BEIIECTB B pPa3HBIX arperaTHbIX
COCTOSIHUSIX U HMX aTOMHOMOJEKYJSpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JABHKEHHS.

2. HaGmoaenue muddysun.
3. HaGmionenue sBIeHM, OOBSICHSIOMIUXCS MPUTSHKEHUEM WIH OTTATKUBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimul.



1. Ormenka quaMeTpa aToMa METOJIOM PAZIOB (C HCToNIb30BaHuEM (oTorpaduii).
2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHUS Ta30B.
3. OmnbIThI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHMUSL.

Pa3nen 3. /IBu:keHre U B3auMo/ieiicTBHE TeJl.

Mexannueckoe JBuKeHue. PaBHoMmepHOe W HepaBHOMepHoe BkeHHE. CKOpOCTb.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacd€T myTu U BpeMeHU ABUKECHHUS.

SlBnenue wuHepuuu. 3aKoH MHEpUUH. B3aumonelcTBue Tell Kak MpPUYMHA W3MEHEHHS
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mepa umHepTHOcTH Tena. [lmoTHocTh BemiecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTuKa B3auMmojencTBua Teil. Cuna ynpyroctd W 3akoH ['yka.
W3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuiia Tsokectu. Cuna
TSDKECTH Ha Apyrux IiaHetax. Bec Ttena. HeBecomocth. CrokeHUE CHUJI, HAImpaBJICHHBIX IO
ozHOI npsmoil. PaBHozelicTBytonas cuit. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B mpupojie U TEXHUKE.

Hemoncmpayuu.

HaGumroieHne MexaHHuecKoro JBIKEHHS Tea.

H3mepeHne ckopocTH MPSIMOIMHEHHOTO IBIKCHHUS.
Habumronenue siBjaeHUs] UHEPIUH.

HaGumoneHne n3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUH TeIl.
CpaBHEHHE MacC 10 B3aUMOAEHCTBHUIO TEI.

CrnoxeHue cuil, HallPaBJIEHHBIX 10 OJJHON MPSAMOH.

© U s wN R

Jlabopamopnwvie pabomot u onvimel.

1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuKa B KUIKOCTH, MOJAEIHU
AIIEKTPUYECKOTO aBTOMOOWMIIS M TaK Jiajiee).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJbXKEHHs Opycka WIIM IIapuKa MO HAKIOHHOMN
MJIOCKOCTH.

3. Ompexenenue MIOTHOCTH TBEPJOTO TeEINA.

4. OnbIThl, JEMOHCTPUPYIONIHNE 3aBHUCHUMOCTh pacTshKeHUs (AedopMaiiviv) MPY>KUHBI OT
MPUIOKEHHOM CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tejia u
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBieHue TBEPABIX TeJl, KUAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHbIIICHUS U yBeNIWYeHUs aBiieHus. [aBnenue raza. 3aBUCUMOCTb
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenava naBneHus TBEPABIMU TeaMH, KUAKOCTIMU
u rasamu. 3axoH Ilackamnsa. IlHeBMarndeckne ManIvHbl. 3aBUCHUMOCTH JaBJICHUA XHUIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXAaHU3MEI.

AtMocdepa 3emuin u armocdepHoe AaBieHue. [IpHUMHBI CYIIECTBOBAHUS BO3AYIIHOMN
o6omoukn 3emnu. Onwir Toppuyennu. M3mepenue atmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBIeHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE JKUIKOCTH ¥ Ta3a HA MOTPYKEHHOE B HUX Teo. BrITankuBaromas (apXxume1oBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.
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Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHuUs: KUIKOCTHIO U ra30M.

CooOmarommecs COCy/Ibl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKMBAIOUICH CHIIBI OT 00BbEMa MOrpyKEHHOMN YacTH Tela U IJIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOILEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue 1maBaHusl TeN: TUIABaHUE WM TOTPY>KEHHE Tell B 3aBUCUMOCTH  OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwvie pabomot u onvimeul.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyXEHHOW B KMJKOCTb
4acTHU TeJa.

OnpeneneHyue BBITAIKUBAIOIIEH CHJIBL, JACUCTBYIOLIEM Ha Teno, MOIPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCHUMOCTH BBITAJKMBAIOLIEH CHUJIbI, ICUCTBYIOIIECH HA TEJIO B KHUJIKOCTH,
OT Macchl Tena.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHUJIbI, AEHCTBYIOLIEH Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOTrPYKEHHON B JKMJKOCTb YAacTH Tejla U OT IUIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHUE JIOAKM U OIpPEIEICHHE €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.
[TpocTeie MexaHU3MBI: phIuar, OJIOK, HAaKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.

[Ipumenenue mpaBmiia paBHOBECHs pbluara K OJoKy. «3osioToe TpaBuio» MmexaHuku. KITJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckasi v noteHiuai€bHas 3ueprus. [IpeBpamnienue oqHoro

BH/JIa MEXAHUYECKOMN OHCPTHHU B I[pyTOI\/’I. 3akoH COXpPaHCHUS SHCPIr'U B MCXAaHUKE.

1.

w

Hemoncmpayuu.

[TpruMepbI MPOCTHIX MEXAHNU3MOB.

Jlabopamopnuvie padbomut u onvimol.

Onpenenenne pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBJKEHUU Tella 110
TOPU30HTAIILHON TOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECHS pblYara.

N3mepenne KII/] HakTOHHON IITOCKOCTH.

M3ydeHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM HEPTUu.



8 KJIACC
Pa3nes 1. TensioBble siBJICHUS.

OcHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpUHU CTpoeHMs BellecTtBa. Macca
M pa3Mepbl aTOMOB M MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE ITOJIOXKEHUS
MOJICKYJIIPHOKMHETHUYECKOU TEOPHH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE TIOJIOKEHUHN
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. (CMayuBaHWE M KalWULIpHbIE siBIIeHUs. TeruioBoe
pacIIMpPEHHE U CHKATHUE.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKEHHUS YACTHIL.
Buyrpennsst sHeprusi. CrmocoObl W3MEHEHHsS BHYTPEHHEH JHEpruu: Terionepenada u
coBeplieHue padboThl. Bupl Teronepenaun: TemIoNpOBOIHOCTh, KOHBEKIUS, U3TYyUCHHE.

KonuyecTBo TemnoThl. YaelbHas TEIMIOEMKOCTh BEIIECTBA. TeMIo00MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. [lnaBneHue u OoTBepJeBaHUE KPUCTAIIMYECKHUX
BEIIIECTB. YelbHas TemioTa IuaBieHnusa. [lapooOpasoBanue u koHaeHcamnus. Vcmapenwue.
Kunenue. YnenbHas Ttemiota mnapooOpa3oBaHUs. 3aBUCUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JTaBJICHMSL.

BnaxuocTs Bo3ayxa.

DHeprus TOMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner  pabotel TeroBeix apurarenedd KIIJ[ TemmoBoro nsuratens. TemoBbie
JIBUTATENIN U 3aIUATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpauuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
Habmronenue nuddysum.
Habmronenune siBieHui cMaunBaHUs M KaITWJUISIPHBIX SIBICHUH.
HaGnroeHue TerinoBoro pacuMpeHus Tel.
V3meHeHne naBneHns ra3a Mpu H3MEHEHHH 00BhEMa M HarpeBAaHUH WITH OXJIAXKICHUH.
[TpaBuia u3MepeHus TeMIepaTyphl.
Bunae! Tenonepenaun.
OxJnaxaeHne mpu COBEPIICHUH PaOOTHI.
HarpeBanwne npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
. Habmronenne kumneHus.
. HaGnronenue mocTossHCTBA TeMIIepaTyphl IPH TJIaBJICHUU.
. MoJienu TerIoBbIX ABUTATEICH.

© o N Ok whE
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKESHUS.

OnBITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh IO HAOJIIOACHUIO TETJIOBOTO PACIIMPEHHS Ta30B, KHUJIKOCTEH U TBEPBIX TEJ.
Omnpenenenue JaBieHNs BO3lyXa B OaJUIOHE IIIpHIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHHs BO3/AyXa OT €ro oobéma u
HarpeBaHus WINA OXJIaKICHUSI.

o whE



6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJNIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMIlepaTyphl.

7. HaOmroneHnne M3MEHEHUsS BHYTPEHHEH SHEPruu Tejla B pe3yibTaTe TEIUIONepenadud u
paboOThI BHEITHUX CHIL.

8. HccnenoBaHue SIBICHUS TEINIOOOMEHA MTPU CMEITUBAHUY XOJIOAHON U TOPSYCH BOIBI.

9. OmpezaesieHre KOJIMYECTBA TEIUIOTHI, TOJYYCHHOTO BOJOW MPH TETNIOOOMEHE C HAarpeThIM
METAJUINYECKUM LIMJIUHAPOM.

10. Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue nmpouecca uCnapeHus.

12. OnpeneneHue OTHOCUTEIbHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yeabHON TeIUIOThI MIaBJICHUS JIbJA.

Paznen 2. 3J1eRTpuqec1me U MAarHuTHBIC SIBJICHUSA.

Onexkrpuzauus Ten. [[Ba poxa anekTpuyeckux 3apsaoB. B3aumopeicTBue 3apsmKEHHBIX
Tes. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUS MEXKTY TEIaMH).

Onextpudeckoe nose. HanpskEHHOCTH anekTpuyeckoro mnois. ITpunmun cyneprno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaaoB. DJIEMEHTapHbIN anekTpuuyeckuil 3apsan. CrpoeHue
atoma. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO0 3aps/ia.

ONeKTpUYeCKUi TOK. YCIOBHMsS CYIIECTBOBAHUS JJIEKTpUUYECKOro Toka. Mcrounuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEeKTpUYECKU TOK B )KUIKOCTAX U ra3ax.

Onekrpuueckas wnenb. Cuiia Toka. OnekTpuyeckoe HampsikeHue. ConpoTuBiIeHUE
IPOBOJHHUKA. Y/IeJIbHOE CONPOTUBJIECHUE BellecTBa. 3akoH Oma Juid  ydacTka Ielu.
[TocnenoBarenbHOE U MapaiebHOE COEUHEHHE TPOBOJHUKOB.

PaboTa u MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH J[xoynsi—JIeHna. DnekTpuueckue Henu
U TIOTPEOUTENHN AIIEKTPUIECKON SHEpruH B ObITy. KOpoTKOE 3aMbIKaHHeE.

[TocTtosiHHBIE MarHUTHL. B3auMonelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE IOJe€.
MarnuTtHOe noJie 3eMJIM U ero 3HaYeHHe NS *Ku3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe mose
AIIEKTPUUYECKOTr0 TOKa. [IprMeHeHe 3JIeKTpOMarHuToB B TeXHUKE. J[eficTBHe MarHUTHOTO MOJIs
Ha T[POBOJHUK C TOKOM. OJEKTPOABHUIaTeNb IOCTOSHHOTO ToKa. Mcrnonb3oBaHue
3NIEKTPOABHUraTeNeil B TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

Onpiter  ®apanes. SBnenue snekrpomarHuTHoW — uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMYyYEHMsS HJIEKTPUUECKOW HHEPIruu. ODIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa poJia 2JIEeKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
IIpOoBOTHUKYM M AMDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUYECKOIO I1OJIS.
M cTOYHMKH ITOCTOSITHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUHN TOK B )KUIKOCTH.

11. T'a30BbIl pa3psn.

12. VI3mMepeHue CHIIbl TOKa aMIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3mepenune 3eKTpuyecKoro HanpsKEeHUs BOIBTMETPOM.

Peocrar u mara3uH COpOTHBIICHUM.

BsanmoelicTBre MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3JICJICHUsI MOJOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

Uccnenosanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Oneitel @apagnes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOT'O TOKA OT YCIOBUM €ro BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimol.

o U wNE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OMBITHI 110 HAOIIOACHUIO JIEKTPU3ALUN TEI UHAYKIIMEH U P COMPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDTICKTPUKH.

COopka u IpoBepKa pabOTHI JEKTPHUIECKOH ISTH ITOCTOSIHHOTO TOKA.

H3mepeHue u peryJInpoBaHUe CUIIBI TOKA.

W3mepenne u peryaupoBaHue HANPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJIYIIETO Yepe3 PEe3UCTOP, OT CONMPOTUBICHUS
pe3ucTopa U HalpsKEHHUs] Ha PE3UCTOpeE.

OMnBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS! TPOBOAHUKA
OT €ro JUIMHBI, IJIOLIAA1 NONEPEYHOI0 CEUEHNUs U MaTepHuaa.

[TpoBepka mpaBuiIa CIOXKEHHUSI HAIPSHKEHUH MPH MOCTIEI0BATEIBHOM COSAMHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MMapaJlIeIbHOM COSAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOIO TOKA, UTYILLIET0 YEPE3 PESUCTOP.

Omnpenenenre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICTSIEMO Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYLIETO Yepe3 JIAMIIOUKY, OT HalpsyKEeHUs Ha
HEW.

Omnpenenenne KIIJ] narpeBatens.

WccnenoBanne MarHUTHOTO B3aWMOJEHCTBUS MMOCTOSTHHBIX MarHUTOB.

N3yyenne MarHUTHOTO TIOJSI TIOCTOSSHHBIX MAarHUTOB TIpH WX OOBEAMHEHUU U
pa3JelIeHUN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAMPaBIIEHHUS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MarHUTHOTO TOJISI HA IIPOBOJAHHUK C TOKOM.

KouctpynpoBanue u nusydenue paboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHON yCTaHOBKHU.

OnbITel MO HCCIAEAOBAHUIO SIBICHUS AJIEKTPOMATHUTHOM WHIYKLUWU: HCCIEIOBAaHUE
W3MEHEHUH 3HaYEHHUS U HAINPaBJIEHUS WHIYKIIMOHHOTO TOKA.



9 KJIACC
Pa3zgen 1. Mexanuueckue siBJICHHUA.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBHWKEHHUs. PaBHOMepHOe mpsiMoiMHENHOe aBMkeHue. HepaBHomepHoe
npsiMOJIMHEHOe JBH>keHHe. CpelHsii U MTHOBEHHAs CKOpPOCTh Tejla MHpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyCKOpeHHOE mpsiMosinHeliHoe aBrkeHne. CBoboaHoe mageHue. OnbIThl
[Nanunes.

PaBHOMEpHOE ABIKEHHE TIO OKpYXHOCTH. [lepmon u vacrora obOpamienus. JIuneliHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

Ilepsbiit 3akoH Herorona. Bropo#t 3akoH Herorona. Tperuit 3akoH Herorona. IIpumHnun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIBKCHHs, CUJa TPEHUs
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOJHOTO TaJeHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
IIepErpy3KHu.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3MeHenune mmiynbca. UMmynabe cuiibl. 3aKOH COXpPAaHEHHUsI HMMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi pabota U MOMIHOCTh. Pabora cui TsxkecTH, ynpyroct, TpeHus. CBs3b
sHeprun U padothl. [loTeHmanpHas S>HEPrusi Tena, MOJHATOTO HAJl TOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus cxxatoil npyxxunbl. Kunetnueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

=

HaGnronenne MexaHM4ecKoro ABMKEHHsI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.
CpaBHeHue myTell M TpPaeKTOpUN IBUKEHHUS OJHOIO M TOTO K€ Tejla OTHOCHTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs MPSMOJIMHENHOTO IBUKECHUS.

HccenenoBanue NpU3HaKOB PaBHOYCKOPEHHOTO IBUKECHHUS.

Habumronenne ABM>XeHUs Tesla Mo OKPYKHOCTH.

HaOnronenne MexaHW4ecKUX SIBICHUH, MPOUCXOMALIMX B cucTeMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENIbHO KaOWHeTa (PU3HKHU.

7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MAcChl T€NIA U AEUCTBYIOLIEH Ha HErO CHIIBIL.

8. HaOmtonenue paBeHCTBa CUJI IPU B3aUMOJEHCTBUM TE.

9. M3meHeHnue Beca Tena IpU YyCKOPEHHOM JIBUKCHUH.

10. Ilepenaua umnyiibca py B3aUMOJACHCTBUU TE.

11. IIpeoOpa3oBaHUs SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHEHHE NMITYJIbCA IPU HEYIIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHue UMITyJIbCca IPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmroieHre peakTHBHOTO JBUKECHUSI.

15. CoxpaHeHHEe MEXaHWYECKON HEPTHH MTPU CBOOOIHOM a/IEHUH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPruu Npu ABMKEHUH Tella 0] AEUCTBUEM MPYKUHBI.

n

o g s w

Jlabopamopnwvie padbomot u onvimul.



o

10.

11.

KoHcTtpynpoBanue TpakTa A pa3roHa W JaJbHEHIIEro paBHOMEPHOIO JIBUXKEHMS
HIapHKa UK TEIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHsS OpycKa WM JBM)KCHHUS IIapHKa II0
HAKJIOHHOH IJIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tela IPH PABHOYCKOPEHHOM JIBKEHWH MO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NMpPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
HayaJbHOM CKOPOCTH.

[TpoBepka rUNoOTE3bl: €CIU MPH PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauyalbHOW CKOPOCTH
YT OTHOCSTCA Kak psii HEYETHBIX YUCENI, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU
OJTMHAKOBBI.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHMSI CKOJBXEHHUS OT CHUJIbl HOPMAalbHOI'O
JTaBJICHUSL.

Onpenenenue k03pPULNEHTA TPEHUS CKOIbKEHHSL.

Onpenenenue KECTKOCTU IPY>KUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS TPU PaBHOMEPHOM JBM)KEHUH Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue pa®OThl CHIIBI YOPYTOCTH IpH NOABEME Ipy3a C MCIOJIB30BAaHUEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

M3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

Paszgea 2. Mexannuyeckue KoJ1e0aHUA U BOJHBI.

KonebarensHoe JBHIKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU KoJIe0aHMii: nepuoa, 4acrora,

aMIMTyna. Marematudeckuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHepruu Ipu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxaromue Kojebanus. BeiHyknennsie kosiebanus. Pezonanc. MexaHu4yeckue BOJIHBI.

CaoiicTBa MexaHn4eckux BOJH. [IponoabpHbie U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
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HaGnronenue koneGaHuii Tes1 O/ IEHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
HaOGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumroienne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.

PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

no

Omnpenenenue 4acTOTHl U Meproia KoiaeOaHui MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenne 4acTOThl U Mepro/ia KoineOaHui Mpy>KUHHOTO MasiTHUKA.

WccnenoBanue 3aBUCHMOCTH TI€pHOAA KOJIEOAHWUN TOJBEIICHHOTO K HHUTH Tpy3a OT
JUIMHEI HUTH.

HccnenoBanue 3aBUCUMOCTH TepHO/a KOJICOAHWM TPYKUHHOTO MAasSTHHKAa OT MacChl

rpysa.
[TpoBepka HEe3aBUCUMOCTH Iepro/a KoieOaHui rpysa, NOJBEIIEHHOIO K HUTH, OT MacChl

rpysa.
OnbIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTh Mepro/ia KojJeOaHui MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.



7. W3mepeHue yckopeHHs! CBOOOIHOTO MaCHHUS.

Paznen 3. 3J'[eKTp0Mal"HI/ITH06 moJie u 3JICKTPOMArHuTHLIC BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJEKTPOMArHUTHbIE BOJIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasia 35eKTpOMarauTHBIX BOJIH. VCIIonb30BaHNE 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DJeKTpoMarHuTHas npupoza cera. CKopocTs cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBo#cTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BomnoBble cBoMCTBa cBETA.

Jlabopamopnwvie pabomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.
Pa3nen 4. CBeToBbI€ AABJIEHUS.

JlyueBasg mopens cBera. Mcrounuku cera. I[IpsAMOIMHENHOE pacHpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomiienue cBeta. 3aKoH npesnoMieHus cBera. [losHoe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonb30BaHue MOJIHOTO BHYTPEHHEI0 OTPAXKEHUs B ONITUYECKUX CBETOBO/IAX.

Jlunza. Xox mydeir B smH3e. Onrtudeckas cucrema (oroammapara, MHKPOCKONA H
Tesieckomna. 1'1a3 kak onTuyeckas cucteMa. biu3opykocTs U 1albHO30pKOCTb.

Paznoxenue G6enoro ceera B cnektp. OnbiTel HetoToHa. Cli0kKeHHEe CIIEKTPaIbHBIX 1IBETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpssMONMHENHOE paCIIPOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

ONnTUYECKUN CBETOBOI.

Xon yuelt B coOuparomiei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yenne n300paxeHnit ¢ MOMOIIBIO JTHH3.

. Ilpunnun nefictBus ¢poroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moaens riasza.

11. Paznokenue 0emoro cBeTa B CIIEKT.

12. Tlomy4eHue Oenoro cBera Mpu CIOKEHUH CBETa Pa3HbIX 1[BETOB.

© o No ok wN R

Jlabopamopuwvie pabomul u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH yrijia OTpaxXxCHusl CBETOBOTO JIyda OT YyIJia MMaaACHUS.

I/ISYLICHI/IC XapaKTCPUCTHUK I/1306pa)KCHI/I$I npeamMcETa B IJIOCKOM 3CpKaJic.

3. HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH yrIJia IPCIOMIJICHHSA CBCTOBOI'O Jiyda OT yIJia MaACHHUSA Ha
T'paHUIC «BO3AYX—CTCKIIO».

n



[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Onpenenenne POKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.

OMnBITHL IO PA3TI0KEHHUIO OEIOTO CBETa B CHEKTP.

OnpITEl 1O BOCHPHUATHIO I[BETA MPEIMETOB NpU HMX HAOIIOJEHUU dYepe3 I[BETOBbBIC
(GUIBTPHL.

No g s

Pa3zgen 5. KBanToBbIe IBJICHUS.

OmnbiThl Pesepdopaa u mmanerapHast Mmozens atomMa. Mogens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIIEKTPHI.

PagunoakTuBHOCTE. Anbda-, Oera- m ramma-usnydeHus. CTpoeHHE aTOMHOTrO sjpa.
Hyxnonnas wmopgens atoMmHoro szapa. HMsoromsl. PannoaktuBHble mnpespamenus. Ilepuon
[10JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U MacCOBOIO YMCE. DHEPIrHsl CBS3U
aToMHbIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u geneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YC€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3J1y4€HUs U TIOTJIOIECHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CrnekTtp Bomopoza.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéryrika HOHU3UPYIOMIUX U3TYyICHHH.

Perucrpanus n3irydeHus: IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.

o gk wnNE

Jlabopamopnuvie padbomut u onvimol.

1. HaOmroneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITYUYCHHUSL.

2. HccnenoBaHue TpeKOB: M3MEpPEHHE SHEPrMM 4YacTUIBl IO TOPMO3HOMY MyTH (IO
¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO-0000MIAOIMIT  MOIYAh  TNpeaHA3HAueH [UIs  CHCTEMAaTH3allud |
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEbHOCTH, TPHOOPETEHHOTO MPH U3YyUEHUHU
BCETO Kypca (PM3MKH, a TaKKe JUIsl OATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY I10
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT Y4eOHBIN MpeaMeET.

[lpy W3y4YeHWW MJAHHOTO MOAYINS PEATU3YIOTCS H  CHCTEMATHU3HPYIOTCS  BUIBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecreuumBaeTcs JOCTHXKEHME NPEIMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaToOB 00ydeHUs, (hOPMHUpPYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMSA,
pelath 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIATBHO EATEIPHOCTHBIM XapaKTep JAHHOTO pasjelia pean3yercs 3a CYET TOro,
4TO 00y4aroLIrecs BBIMOIHAIOT 33/1aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

- Ha OCHOBE IIOJIYUCHHBIX 3HAHWH pPACMO3HABATH W HAYYHO OOBSACHATH (PU3UUECKHE
SBJICHUS B OKpY>KaIOIIeH NpUPOE U MOBCEIHEBHON KU3HMU;

- UCTIOJIF30BaTh HAyYHBIE METOJIBI UCCIEOBAHNS (DU3NIECKUX SBICHUN, B TOM YHCIE JIJIS
MPOBEPKU TMITOTE3 U TOJTYUYEHHUS TEOPETHUECKUX BBIBOJIOB;



- OOBSACHSATH HAaYYHBIC OCHOBBI HanOojiee BaKHBIX JOCTHKEHUI COBPCMCHHBIX
TGXHOJ'IOFI/II\/'I, HanmpuMmep, MPAKTUYCCKOro HMCIIOJIb30BaHUA Pa3JIWYHBIX MCTOYHHUKOB JSHCPIrUM Ha
OCHOBC 3aKOHa NPCBpallCHUA U COXPAHCHUSA BCCX U3BCCTHLIX BUIOB SHCPIUH.



3. TeMmaTH4ecKkoe NJIAHUPOBAHME, B TOM YHCJIe ¢ y4eTOM padoyeii mporpaMMbl
BOCIIMTAHNS.

Tematudeckoe IUTaHUpOBaHUE MO (u3mMKe Ui 7-9 KIIACCOB COCTaBJICHO C y4YeTOM padouei
IporpaMMbl  BOCIIMTAHUSA. BOCHUTATENBHBI MOTEHIMAT JAaHHOTO Y4eOHOro mpeaMera
o0ecrieyrBaeT pean3aluio CICIYIONNX IIEJICBhIX IPUOPUTETOB BOCIUTAHUS OOYYaIOUIHXCS
00O, co3nanue OJArONPUATHBIX YCIOBUW JJISi Pa3BUTHS COIMAIBLHO 3HAYUMBIX OTHOIICHUN
HIKOJBHUKOB, H, TIPEXK]IC BCETO, ICHHOCTHBIX OTHOIICHUI:

1. x Tpyly Kak OCHOBHOMY CIOCOOY AOCTHXKEHMsI MM3HEHHOTO OJaronojyyusi 4esloBeka,
3aJI0Ty €ro YCIEUTHOTO MPO(eCCHOHATBHOTO CaMOONPEACTICHHS U OUTYIIEHUS! YBEPEHHOCTH B
3aBTpAlHEM JHE;

2. K CBOEMY OTEYeCTBY, CBOed Mayioil u Oosbmioii PonuHe kak MecTy, B KOTOPOM YelOBEK
BBIPOC U IIO3HAJ IIEPBBIC PAJIOCTH U HEyNa4yH, KOTOpas 3aBelllaHa eMy IIPelIKaMHu U KOTOPYIO
HYXXHO 0o0eperars;

3. K IpuUpoJe Kak HMCTOYHUKY >KM3HM Ha 3emile, OCHOBE CaMOI'0 €€ CYIIEeCTBOBAHUS,
HY)KJarollelcs B 3alllUTe U OCTOSIHHOM BHUMAHUM CO CTOPOHBI YEJIOBEKA;

4. K MUpPY Kak INIJaBHOMY IPUHLUIY YEJIOBEYECKOI'0 OOILEKUTHUS, YCIOBHIO KPENKOMl IpyKOBbl,
HaJIAKMBaHUsl OTHOLIEHUM C KoJleraMu 1o padote B OyaylieM U co3JaHus 0J1aronpHusTHOIO
MHUKpPOKJIMMaTa B CBOeH COOCTBEHHOI ceMbe;

5. K 3HaHMAM KaK MHTEUIEKTYyaJbHOMY pecypcy, oOecreunBaronieMy Oyayliee 4eloBeKa, Kak
pe3yibTaTy KpOIOTIUBOrO, HO YBJIEKaTEIbHOI0 Y4eOHOIo TPy /1a;

6. K KyIbType Kak JyXOBHOMY OoOrarcTtBy oOmiecTBa M Ba)KHOMY YCIIOBHIO OIIYIIECHHS
YeJIOBEKOM IOJHOTHI IIPO’KUBAEMOM )KU3HU, KOTOPOE JAI0T €EMY YTEHHUE, MY3bIKa, HCKYCCTBO,
TeaTp, TBOPUECKOE CAMOBBIPAKEHUE;

7. K 3JJ0POBBIO KaK 3aJIOTy JOJTOW M aKTUBHOM HM3HH Y€JIOBEKa, €r0 XOpOLIero HaCTpOSHHs U
ONTUMUCTUYHOIO B3IJIS1a HA MUD;

8. K OKpYXalolUM JIIOASIM Kak 0e3yClIOBHOM M aOCOJIOTHON LIEHHOCTH, KaK paBHONPaBHBIM
COLIMAJIbHBIM TapTHEpPaM, C KOTOPHIMH HEOOXOAMMO BBICTpAauBaTh JOOpPOKEIATENIbHbIE U
B3aUMOIIO/JICPKHUBAIOIIME  OTHOLICHHUS, JAIOIIME YEeJIOBEKY pajocTb OOLIeHUs |
MO3BOJISAIOIINE U30€eraTh YyBCTBA OJINHOYECTBA;

9. k camuM ce0e Kak X035€BaM CBOEH cy1bObI, CAMOOIPEAEIIAIOUIMMCS U CaMOPeaIN3YIOIIUMCS
JUYHOCTSIM, OTBEUAIOIIIMM 3a CBOE€ COOCTBEHHOE OyayIee.



7 KJIACC

N Ha3Banue pa3jiena, moapaseiia Koauuecrso
n/n ’ 4acoB
Paszgen 1. ®usuka u €€ posib B NO3HAHUU OKPYKAKIIEr0 MUPa 6
1.1 | ®usuka - HayKa O MPUPOJIE 2
1.2 | ®usznyueckue BETMYUHBI 2
1.3 | EctecTtBeHHOHAy4YHBIH METOJI TO3HAHUS 2
Pasznea 2. [lepBoHayaibHbIE CBEJeHUS 0 CTPOCHUH BellleCTBA 5
2.1 CtpoeHue BemnecTra 1
2.2 | JIBmxeHue U B3aMMOJICHCTBIE YaCTHII BEIECTBA 2
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl 21
3.1 MexaHn4ecKoe NBUKEHUE 3
3.2 | Muaepnusi, macca, TUIOTHOCTh 4
3.3 | Cuna. Bunsr cun 14
Pa3nen 4. /laBjenue TBEPABIX TeJ, KUAKOCTEH H ra3oB 21
4.1 | laBnenwue. [lepenava naBneHus TBEPABIMUA TEIAMH, KHIKOCTIMU 3

Y razaMu

4.2 | JlaBneHUE KUIKOCTH 5)
4.3 | AtmochepHOE TaBJICHHE 6
4.4 | JleficTBUE )KUJKOCTH U ra3a Ha NOrpy>KEHHOE B HUX TEJIO 7
Pasznea 5. Pa6ora u MmomHoCTh. JHEpPrust 12
5.1 PabGora 1 MomHOCTH 3
5.2 | IIpocThie MEXaHU3MBI 5)
5.3 | MexaHnuueckas SHEprus 4
Pe3epBHOE Bpemsi 3
OBHIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 68
8 KUIACC

N Ha3Banue pa3aena, noapasaea Koamecrso
n/n ’ 4acoB
Pa3nea 1. TeruioBble siBJ1eHUS 28
1.1 | CrpoeHue u cBOICTBA BellecTBa 7
1.2 TenoBble TpoLecChl 21
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS 37
2.1 | Dnekrpuueckue 3apsbl. 3apsHKEHHBIC TENa U MX B3aMMOJICHCTBHE 7
2.2 | IloCcTOSIHHBIN DIIEKTPUYECKHIA TOK 20
2.3 | MarHuTHbIC SBJICHHS 6
2.4 DNEeKTpOMaruuTHasT HWHIYKIHS 4
Pe3epBHOE Bpemsi 3
OBHIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 68




9 KJIACC

Ne HazBaHnue pa3nesa, moapasiena Koamuecrso
n/n ’ JacoB
Paszgea 1. Mexanuuyeckue siBJeHUSA 40
11 MexaHn4yecKoe ABHKEHHE U CIIOCOOBI €r0 OIUCAHUS 10
1.2 BzaumoneiicTBue Ten 20
1.3 | 3akOHBI COXpaHECHUS 10
Paszngea 2. Mexanuuyeckue KoJ1e0aHUA U BOJHBI 15
21 MexaHn4ecKHe KoaeOaHus 7
2.2 | MexaHWYeCKUe BOJIHBI. 3BYK 8
Pa3zgen 3. DiieKTPOMArHUTHOE 10JIE ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI 6
3.1 | DieKTpoMarHMTHOE HOIE U HIEKTPOMATHHTHBIE BOJHBI 6
Paszaen 4. CBeToBbIe ABJICHUSA 15
4.1 | 3aKOHBI pacCIPOCTPAHECHUS CBETA 6
4.2 | JIuH3bl M ONTHYECKHE PHOOPHI 6
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3
Pa3znen 5. KBaHTOBBIE ABJIEHHSA 17
51 Vcniyckanue v NOTJIONIEHHE CBETa AaTOMOM 4
5.2 CTtpoeHre aTOMHOTIO siipa 6
5.3 SnepHble peakiuu 7
Pa3nes 6. [loBTopuTe1bHO-0000 1AM MOAYJIb 9
6.1 [[ToBropenue n 0606menne coaepKanms Kypca hH3nKH 3a 7-9 kacc 9
OBIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102
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