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PABOYASA ITPOI'PAMMA

yueOHOro npeamera «@uznka»

7-9 kiacc, 0a30BbIil YPOBEHb U3YUYEHUS




IHHOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma mo ¢u3MKe OpHEHTHPOBaHA Ha ydammxcs 7-9 kiaccoB W pa3paboraHa Ha
OCHOBE CJICAYIONINX JOKYMEHTOB:

1. ®denepanbHBIl TOCYAapCTBEHHBI 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO 0O0IIEro oOpa3oBaHHA
(npukaz MunoOpraayku PO ot 17.12.2010 Ne 1897);

2. IlpumepHast ocHOBHasi 0Opa3oBaTebHas IporpaMMa OCHOBHOIO 00Iero oopasoBaHus (0m00peHa
pemenreM (eaeparbHOro METOAMYECKOTO 00beTUHEHHs TI0 00meMy oOpa3oBaHHI0, IpoTokoia ot 08.04.2015
Ne 1/15);

3. Hporpamma E.M. T'yrauk, A.B. Ilepbrmkumn.  IIporpamMmbl uis  00mieoOpa3oBaTebHBIX
yupexaenuii. ®usznka. Actponomus.7-11 kmaccel / cocraButenu B.A. Koporun, B.A. Opnos.- M.: JIpoda,
2010. — 334c.

PaGouas mporpamma obecrieueHa ydeOHWKaMH, YYeOHBIMH TIOCOOHMSMH, BKJIIOYCHHBIMH B
(denepanbHBII TIepevYeHb YYEOHHKOB, peKoMeHayeMbiIxMmuHoOpHaykn P® kK wucnons3oBaHuio (TpuKas
Muno6paaykun PO ot 31.03.2014 Ne 253 ¢ m3menenusmu ot 08.06.2015 Ne 576, ot 28.12.2015 Ne 1529,
0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016 Ne 1677, ot 08.06.2017 Ne 535, ot 20.06.2017 Ne 581,
ot 05.07.2017 Ne 329:

A.B.Ilepprkun. ®usuka. 7 kinace. «JIpoda», M., 2017.

A.B.Ileprrmkun. ®usuka. § kinace. «JIpoda», M., 2017.

[epermkun A. B., EEM.I'ytHuk. ®usuka. 9 xace. «poda», M., 2018.

[lkona BOpaBe B TeueHHWE 3-X JIET HUCIIOJIB30BaThb B 0Opa30BaTENIbHOW JESTENbHOCTH YYSOHHKH,
npruoOpeTeHHbIe A0 BCTYIJICHUS B CHITy nprkasa ot 28.12.2018 Ne 345.

[Iporpammoii orBomuTcs Ha u3ydeHue ¢usnku 210 gacoB, KOTOpBIE paclpenesieHbl MO KiaccaM
CJICIYFOIIUM 00Pa30M:

7 xiacc — 70 yacoB, 2 yaca B HEACIIO;

8 ximacc — 70 gacos, 2 yaca B HEACIIIO;

9 kmacc - 102 ygaca, 3 yaca B HEZIEJIIO.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA.
JIn4HOCTHBIE pPe3y/IbTAThI

Ilampuomuueckoe 6ocnumanue:
— MpPOsIBJIEHUE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHHMCKOM (pU3MUecKoit
HayKU;
— IIEHHOCTHOE OTHOILEHHE K JTIOCTUKEHUAM POCCUNCKUX YUEHBIX-(DHU3HUKOB.
I'pasicoanckoe u Oyxo6Ho-Hpa6cmeeHHOE 60CHUMAHUE:
— TOTOBHOCTb K aKTHBHOMY YYacCTHIO B OOCYXJEHUHU OOIIECTBEHHO-3HAYMMBIX U ITHYECKHX
po0JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IMPUMEHEHUEM JOCTIKEHUN PU3HKHY;
— OCO3HAaHME BAJKHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B ACSATEIBHOCTA YYEHOIO.
Acmemuueckoe ocnumanue:
— BOCIIPHUATHE ICTETUYECKUX KadyeCcTB (PU3MYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.
Llennocmu nayunozo nosnanus:
— OCO3HaHUE IIEHHOCTH (PU3MUECKOM HAayKH KaK MOLIHOIO WHCTPYMEHTa IO3HaHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI;
— pa3BUTHE HAyYHOMU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIE0BATENILCKOM NeATEIbHOCTH.
Dopmuposanue Kynbmypbl 300p06bs U IMOUUOHATILHOZ0 01A20NOTIYHUUA

— OCO3HaHME IIEHHOCTH 0€30MacHOro o0pas3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHDE,
BOKHOCTH TIpaBWJI 0€30MacHOro MOBEICHMS Ha TPAHCIIOPTE, HAa JIOporax, ¢ AJICKTPUYCCKUM U
TEIUIOBBIM 000pPYZOBaHUEM B JOMAIIIHUX YCIOBUSIX;
— c(opmupoBaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MPaBa HA OMIMOKY M TaKOTO ke
IpaBa y Ipyroro 4eioBeKa.
Tpyoosoe éocnumanue:
— aKTUBHOE Y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a7a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJOTHYECKONH M COIMAIIbHON HAMpaBICHHOCTH, TPEOYIOMIMX, B TOM YHCIE W (PU3UIECKHUX
3HAHUII;
— HHTEpeC K MPAKTHUYECKOMY U3YUYEHUIO MPodeccuid, CBI3aHHBIX ¢ (PU3UKOH.
IKonozuueckoe eocnumanue:
— OpHUEHTalMs Ha NpuMeHeHHe (U3MUECKUX 3HAHWM Ui pelieHus 3anad B o0JjacTu
OKpY’KaloIe cpeipl, TUIAaHUPOBAHUS TOCTYIKOB M OIIEHKM WX BO3MOXHBIX TOCIIEICTBUM JIJIs
OKpY’KaloIllen cpebl;
— OCO3HAaHME II100ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U TTyTeH UX PEIICHHUs.
Aoanmayus odyuarouuxca K UsMEHAIOWUMCA YC108UAM COUUAIbHOU U RPUPOOHOTL CPeObl.
— TOTPEeOHOCTH BO B3aUMOJICHCTBUH TIPH BHITIOJIHEHUH MCCIIEIOBAHUM M MTPOEKTOB (PH3nUeCcKOn
HaIPaBJIE€HHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;
— TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO eI TeIbHOCTB;
— MoTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM YuCiIe GOPMYTUPOBATH UIECH, TOHSITHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBIICHUSAX;
— OCO3HaHHE ASPUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIETEHTHOCTEH B 00JaCTH (PU3UKY;
— IUIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (DU3UYECKUX 3HAHUN;
— CTpeMJICHHE aHAIM3UPOBATh M BBISBIATH B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUIA;
— OIIEHKa CBOMX JCMCTBUH C YYETOM BIUSHUS Ha OKPYKAIOIIYIO CpEAYy, BO3MOMKHBIX
II100adbHBIX MOCIEACTBHM.

MeTtanpeameTHblie pe3yJabTaThl
YHuBepcaibHble yueOHbIE O3HABATEJIbHbIE /1€l CTBUSA
ba3zoevle nozuueckue oeiicmeus:
— BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHUN);
— YCTaHaBJIMBaTh CYIIECTBCHHBIM MPU3HAK KJIaCCU(PUKAINKM, OCHOBAHUSA JUIsi OOOOIICHHUS |
CpaBHEHUS,
— BBIABIIATh 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpuBaeMbIX (akTaxX, MaHHBIX U
HaOIIOJICHUSX, OTHOCSAIIUXCS K (PU3UIECKUM SIBJIICHUSIM;
— BBUIBJISITH TIPUYMHHO-CJICIICTBEHHBIC CBSI3M TPH U3YYCHUU (PU3NYECKUX SBICHUH U
MIPOIIECCOB; JIeJIaTh BHIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIIOUCHHH,



BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3HUECKUX BEJIIUYUH;

— CaMOCTOATENBHO BHIOMpPATh Ccroco0 pemeHus y4deOHOW (QHU3MUECKO 3aaadud (CpaBHEHHUE
HECKOJIbKUX BAapUAHTOB pEIIEHUs, BIOOp Hambosee MOAXOIALIEro ¢ Yy4€TOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

— HUCTIOJIB30BaTh BOIIPOCHI KaK MCCIE0BATENbCKUNA HHCTPYMEHT IO3HAHUS;

— TMPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOKHBIA (PU3HUECKUIA
AKCIIEPUMEHT, HEOOIIbIIIOE UCCIeI0BaHUE (PUZNYECKOTO SIBIICHUS;

— OLEHHMBATh HAa NPUMEHHMMOCTb M JIOCTOBEPHOCTh HH(MOpPMAIMIO, IOIYYEHHYIO B XOJ€
WCCIIEIOBaHUS WM SKCIIEPUMEHTA;

— CaMOCTOSITENFHO (HOPMYITHPOBATH OOOOIIEHUS W BBIBOJLI MO pPE3yJabTaTaMm IMPOBEAEHHOTO
HaOJI0/IeHUs, OIIBITA, UCCIICOBAHNUS;

— TMPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKXKe
BBIIBUTATh MPEINON0KEHUs 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:

— MPHUMEHATh Pa3UYHBIE METOABI, HHCTPYMEHTHI M 3alpochl TNpPU TIOMCKE U oTOope
nHGOPMAIINY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3ndYecKoi 3a1a4m;

— aHAJM3HUPOBATh, CUCTEMATH3HPOBATh U WHTEPIPETHPOBATh HHPOPMAIIUIO PA3IMYHBIX BUI0B
1 (hopM IpeICTaBICHNUS;

— CaMOCTOATEIbHO BBIOMpAaTh ONTUMAIbHYIO (QOpMYy MpEACTaBICHUS HHPOpPMALUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d HECIOKHBIMU CXEMaMH, JAUarpaMMaMi, HHOH rpadukoil u
UX KOMOWHAIUSMU.

YHuBepcaibHble yueOHble KOMMYHHUKATHBHbBIE j1eiicTBUS

Obwenue:

— B X0JIe OO0CYXJIeHHUsI y4eOHOTrO MaTepualia, pe3yabTaToB JIa0OpaTOPHBIX padOT U MPOEKTOB
3a/laBaTh BOIPOCHI MO CYHIECTBY OOCY>KIaeMOW TeMbl M BBICKAa3bIBaTh HJICH, HAIlCNIEHHBIE Ha
pelIeHre 3a7jauu ¥ Noiep KaHue 0J1aroKenareIbHOCTH OOLICHMS;

— COTOCTAaBJIATh CBOU CYKIIEHUS C CYXKICHUSMHU OPYTUX YYACTHUKOB JMATIOra, 0OHapyKUBATh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

— BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

— MYOJMYHO TPEICTaBIATh PE3YyJIbTAThl BBHITOJHEHHOTO (PU3MUECKOTO OIBITA (IKCIEPUMEHTA,
WCCIIETOBAHMUS, IPOEKTA).

Coemecmnasn deamenbHocms (CompyoHu4ecmeo):

— MOHMMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W HHIWBUIYaTbHOM pabOThl mpu
pelIeHnr KOHKPETHON (hu3nYecKoil mpoOaembl;

— MPUHUMATH LIEJTM COBMECTHOU JEATEILHOCTH, OPTaHU30BBIBATH JEHCTBHS MO €€ TOCTHKEHHUIO:
pacmpenenaTb poyid, oOCYXIaTh MPOIECCHI W PE3YJIbTaThl COBMECTHOM paboThl; 0000I1IaTh
MHEHUS HECKOJBKUX JTFO/ICH;

— BBINIOJIHATH CBOIO YacTh pabOTHI, TOCTUTas Ka4eCTBEHHOTO pe3ylibTaTa II0 CBOEMY
HaIpPaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;

— OIICHWBATh KA4eCTBO CBOETrO BKJIaJa B OOLIMHA TPOMYKT O KPUTEPUSM, CAMOCTOSTEIHBHO
chOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS. Y HUBEPCAIbHBIE YUeOHBIE PETyISITHBHBIC
JEUCTBUSA

Camoopzanuzayus:

— BBIABIIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYalMsIX, TPEOYIOIIMX JUISI PEIICHHS
¢bu3NUYeCKUX 3HAHUH;

— OPUEHTHPOBATHCS B PA3IUYHBIX MOIX0JaX MPUHATHUS PEIIeHUN (MHAUBUAYaAIbHOE, TPUHSITHE
pellIeHns B IpyMnIie, IPUHITHE PELLICHUN TPYIIOoi);

— CaMOCTOSITEIbHO COCTaBIIATh AJITOPUTM pelieHus (U3MUecKOd 3ajadyd WM  IJIaHa
UCCIIEIOBAaHUsI C  y4ETOM HUMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUaHThI PEILICHUH;

— 1enatb BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

Camoxoumpons (pegpnexcusn):

— J1aBaTh aJIEKBaTHYIO OLICHKY CUTYaI[MH U IIpejiaraTh miaH e€ H3MEHEeHHUS,;

— OOBSCHATH MPUYUHBI TOCTHHKCHUS (HETOCTHIKEHHS) PE3YJIbTaTOB

NEeSTeNbHOCTH, JaBaTh OIEHKY IPHOOPETEHHOMY OIIBITY;



— BHOCUTb KOPPEKTHBBI B JAESITEIBLHOCTH (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PUINYECKOTO
WCCJICIOBAaHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKIINX TPYJHOCTEH;

— OLIGHUBAaTh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBHUSM.

Imoyuonanvulii unmMeneKm:

— CTaBUTH ce0sl Ha MECTO JIPYTOTo 4eloBeKa B XOJE CIOpa MM JUCKYCCHH HA HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro.

Ilpunamue ceds u opycux:

— MpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelieHur (PU3NYECKUX 3a/lad WIH B YTBEPKACHUAX
Ha HAay4YHbIE TEMBI U TAKOE e MPABO JPYroro 4esioBeKa.

IIpenmeTHble pe3yabTaThl
7 knace

- WCIIOJIb30BaTh MOHATHUS: (PU3MYECKHE M XUMHUYECKUE SIBJICHHS, HAOIIOJCHHE, YKCIEPUMEHT,
MOJIeTIb, TUIIOTE3a, CIUHUIBI (PU3NYECKUX BENUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpIOE, MKHUOKOE, Tra3000pa3HOE), MEXaHWYECKOEe [IBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSAMOJIMHEHHOE), TPAaeKTOPHs, paBHOJICHCTBYyIOIIAs cuj, aedopManus
(ympyras, miaacTu4eckas ), HeB€COMOCTh, COOOIIAIOIITUECS COCY/IBI;
-paznuyath sBieHUS (AUQdy3us, TEIUIOBOE [BUKEHHE YacTHIl BEIIECTBA, -paBHOMEPHOE
JIBIDKEHUE, HEpAaBHOMEPHOE IBIKEHUE, MHEPIHS, B3aMMOACHCTBUE TEIl, pAaBHOBECHE TBEPIBIX
TeJ C 3aKperIEHHOW OCBhIO BpAaIEHUS, Nepeada JaBlIeHUs TBEPABIMU TENaMHU, KUIKOCTSIMH U
razamu, aTMocqepHoe HaBlieHHE, IUIABAHUE TEJ, MPEBPAIICHUS MEXAaHHMYECKOW SHEPruu) IO
OMMCAHUI0O WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIMBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE
(u3nyuecKoe sIBICHUE;
- pacrio3HaBaTh INPOSBICHUE U3YYCHHBIX (DU3NYECKHX SIBICHUH B OKpYXarolleM MHpE, B TOM
grcie (U3NYEeCKre SBICHHUS B NPUPOJE: MPUMEPHI IBUKCHUS C PA3IMYHBIMH CKOPOCTSMHU B
KHUBOM M HEXHMBOH mpHpojie, NecTBUE CHUJIBI TPEHHs B MPUPOJE U TEXHHUKE, BIHMSIHHE
aTMOC(EpHOTO NIaBJICHUSI HA JKUBOW OpPraHW3M, IUIaBaHWE PbIO, PHIYard B TEJE YeNOBEKa, MPH
TOM TEpPEeBOJIUTH MPAKTHUECKYI0 3ajauyy B y4yeOHY0, BBIIENATH CYIIECTBEHHBbIE CBOWMCTBA
(npu3HaKM) pU3NUECKUX SIBICHUIA;
- OIUCBIBaTh H3YYEHHBIE CBOMCTBAa Ten M (PU3MYECKHE SIBICHUS, HUCIONB3YysS (u3nyeckue
BEJIMYMHBI (Macca, 00BbEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTD,
CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tela, CHJla TPEHHs, AaBlieHue (TBEPAOro Tema, KHUIKOCTH,
rasa), BBITAJIKMBAIONIAs CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, TICYO CHIIBI, MOMEHT CHIIBI,
KOA(QQHUIMEHT MOJIE3HOT0 JEHCTBHS MEXaHM3MOB, KMHETHYECKas U MOTEHIUAlbHas SHEPrus),
NpH ONWCAaHWK TPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICH WCIONB3YEeMBIX BEIHYWH, HX
0003HaYeHHUs M EAMHUIBI (PU3UYECKUX BEJIWYHMH, HAXOOUTH (POPMYIIbI, CBSA3BIBAIOIINE TAaHHYIO
(GU3NYECKyI0 BEIWYHHY C JAPYTHMH BEIMUYMHAMH, CTPOHUTH Irpa)MKy W3YUYEHHBIX 3aBHCHMOCTEH
(U3NYECKUX BETUYNH;
-XapaKTepH30BaTh CBOWCTBA Tel, (hU3MUYECKHE SBJICHUS W MPOIECCHI, HCIONB3Ys TpaBUiIa
CJIO’KEHUsI CHJI (BAOJIb OAHOM MpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, mpaBUiIo
paBHOBecHs pbraara (0J10Ka), «30JI0TO€ MPABHIIO» MEXaHUKH, 3aKOH COXPaHEHHSI MEXaHHUECKOU
SHEpPruM, TMpH ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTeMaTHYeCKOe BEIpaKCHNUE;
-00BSACHATh (DU3UYECKHE SBJICHUS, MPOIECCHl U CBOMCTBA TeNl, B TOM YHUCJIE MU B KOHTEKCTE
CUTYalluil NMPaKTUKO-OPUECHTHUPOBAHHOTO XapaKTepa: BhISBISTh MPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTpOUTH OOBsACHEHHE M3 1-2 JOrMYecKMX IIaroB ¢ omopoi Ha 1-2 M3y4eHHBIX CBOWCTBA
(bu3nyecKux sBICHUN, GU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
-pemaTh pacuéTHble 3a1aud B 1—2 neicTBUs, MCIONB3YsS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
¢u3nyuecKkrue BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJaud 3alHChbIBaTh KPATKOE YCIIOBUE,
MOJICTABIATH (PU3NUECKUE BEITUYMHBI B (DOPMYJIBI U IPOBOAUTH PACUETHI, HAXOJUTH CIIPABOYHbIE
NaHHbIe, HEOOXOIMMBbIE MJIi pEeUIeHHs 3a/lad, OLIEHUBATh PEATUCTHYHOCTb MOJYy4EHHOM
(bU3HUECKOI BEIUYUHBL;
-pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh NMPU MOMOIIU (DU3MUYECKUX METOAOB, B
ONMCAaHUM WCCIIENOBaHMS BBIIENATH IPOBEPSAEMOE MPEAINONIOKEHUE (TUIOTE3Y), Pa3luyaTh U



HUHTEPIPETUPOBATH MOJYICHHBIN PE3yJIbTAT, HAXOAUThH OIIHOKU B XOJIC OIBITA, JETATh BBHIBOIBI
IO €ro pe3yJibTaram;

-[IPOBOJIMTH OIBITHI 110 HAOIIOACHHIO (DU3MYECKUX SBJICHHHA WIH (PU3MIECKUX CBOWCTB TEII:
(bopMyIHpPOBaTh TMPOBEPSAEMbIC TPEANOIOKEHHSI, COOMpPaTh YCTAHOBKY M3 MPEIJIOKCHHOTO
000pyIOBaHUsI, 3aITUCHIBATH XO/1 OMBITa U (POPMYIIUPOBATH BHIBOJIBL;

-BBINIOJIHATD TPSIMBbIE H3MEPEHUS PACCTOSIHHMS, BpPEMEHM, MacChl Tela, 00béMa, CHUJIbl U
TEMIIEPATYpPhl C MCIOJIb30BAHHEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3AMKUCHIBATH MOKA3AHHSI
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUN;

-IPOBOIUTH HMCCJIEJOBAHUE 3aBHCUMOCTH OJHOM (U3MYECKOH BEIMYUHBI OT JPYrol C
HCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHHUH (3aBUCMMOCTH IyTH PaBHOMEPHO JBMIKYIIETOCS Tela OT
BPEMECHH JIBIDKEHUS Tella, CHJIBI TPEHUsS CKOJIBKEHHUS OT Beca Tela, KadecTBa 00pabOTKU
MOBEPXHOCTEW TE M HE3aBUCUMOCTU CHJIbI TPEHHUS OT IUIOLIAIX COMPUKOCHOBEHUS TEN, CHJIbI
YOPYTrOCTH OT YJJIMHEHUS TPY>KUHBI, BHITAIIKUBAIOMICH CUJIBI OT 00BEMA MOTPYKEHHOW YaCTH
Tela U OT TUIOTHOCTH >KMJIKOCTH, €€ HE3aBHUCHMOCTH OT IIJIOTHOCTH Tejia, OT TJIyOWHBI, Ha
KOTOPYIO TMOTPY>KEHO TEJO0, YCIOBHM IUIaBaHUs TEJ, YCIOBUM PAaBHOBECHS phluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIENOBaHUS, COOMpPATh YCTAHOBKY U BBHINOJHATH
M3MEPEHHs, CJeays MNPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yJbTAaThl IMOTYyYECHHOMN
3aBUCHMOCTH (U3NYCCKUX BEIIMYMH B BHJIC MPEIJIOKEHHBIX TaOMWI W TpaduKoOB, JCiaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;
-IIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NUYECKHX BEIWYHMH (IJIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOrO TENa, CWia TPEHUS CKOJILKEHUS, JAaBJICHHUE BO3/1yXa, BBITAJIKHUBAIONIAS CHIIA,
JeMCTBYIOIAs HA MOTPYKEHHOE B )KUJKOCTh TEJO, KOIPPUIIMEHT MMOIE3HOr0 IEHCTBUS MIPOCTHIX
MEXaHH3MOB), CIEIysl MPEUIOKCHHON WHCTPYKIIMU: TIPHU BBITIOJHEHUN H3MEPECHUN COOMpaTh
SKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOW BEJIMUMHBI;
COOTIOATh MpaBUia TEXHUKHU O€30MMaCHOCTH MPH paboTe ¢ 1a0opaTOPHBIM 000PYAOBAHUEM;
-YKa3bIBaTh NPUHLUIBI ACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCY/IbI, OapOMETp, phlYar, MOJBUKHBIN U HETOBUKHBIN OJIOK,
HaKJIOHHAS MJIOCKOCTh;
-XapaKTepru30BaTh MPHUHIUIBI JEUCTBUS M3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB C
omopoi Ha WX oOmnucaHus (B TOM YHCIE: TOMIIMIHHUKU, YCTPOMCTBO BOAOMPOBOAA,
TUAPABIMYECKUI Tpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoOMETP), HCIOIb3YS
3HaHHUA O CBOMCTBaX (UIMYECKUX SBICHUH U HEoOXOoAuMble (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
-IIPUBOAMTH MPUMEPHI (HAaXOIUTh HHPOPMAIMIO O MPHMepax) MPaKTHUYECKOTO HCIOJIb30BaHUs
(hbU3UYECKUX 3HAHUI B TIOBCETHEBHOM JKM3HU sl 0O0ecTiedeHus1 0€30MacCHOCTH TIPU OOPAIIEHUH C
npubopaMu U TEXHHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 370POBBbS M COONIOACHUS HOPM
AKOJIOTUYECKOTO TTOBEJICHHS B OKPYKAIOIIEH Cpeie;
-OCYIIECTBIISITh OTOOpP MCTOYHWUKOB WMH(poOpmaiuu B VHTepHETE B COOTBETCTBUU C 3aJIaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M MYTEM CpPaBHEHUS Pa3IUYHBIX
WCTOYHUKOB BBIICIATh WH(MOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;
-MCTIOJIb30BaTh TPHU BBITIOJIHEHHH YYE€OHBIX 3aJaHUNl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO cofepX aHUs, CIPaBOYHBIE MaTepuasbl, pecypchl cetu HHTepHET, BIaAeTh
npuéMaMHl KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOpPMAIMU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;
-cO3/laBaTh COOCTBEHHBIC KpAaTKUE TMHCHMEHHBIE W YCTHBIE COOOIIEHWsS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaUu (PU3HUECKOTO COJIEPKaHUsI, B TOM YHUCJIE MyOIUYHO J1eJaTh KpaTKue
COOOIIEHUsI O pe3ylbTaraX MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPU STOM TPAMOTHO
WCIIOIh30BaTh M3YYCHHBIM MOHATUUHBIN ammapar Kypca (GU3UKH, COMPOBOXAATh BBICTYIUICHHE
MpE3EHTALUEN;
-TIpHU BBITIOJIHEHUH y4€OHBIX TIPOEKTOB U MCCIICOBAHUIN paclpeaesisITh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHLIMH 3aJadyaMH, CJICAUTH 3a BBIIOJHCHUEM ILIaHa JICHCTBHH,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JIEATCILHOCTh TPYIIIBI, BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8 kaacc.
-MCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABMKEHHE aTOMOB M MOJIEKYI,



arperatHble COCTOSHUSI BEILECTBA, KpUCTaNIMYecKue U amopdHbIe Tesa, HACHIIEHHBIN U
HEHACBIIICHHBIA I1ap, BJIAXKHOCTb BO3[yXa, TEMIEparypa, BHYTPEHHssS DJHEpIus, TEILUIOBOMU
JIBUTATENIb, DJIEMEHTAPHBIA JJICKTPUYECKUN 3apsil, JJIEKTPUUYECKOE I0Jie, MPOBOAHUKU U
AUSJICKTPUKH, MHOCTOSIHHBIN 3JICKTpI/I‘-IeCKI/II71 TOK, MaroHuTHOC I10JIC,

-paznuyarth SBJICHUS (TEIUIOBOE pAacIIMpPEeHHE U CxKaTHe, TeIulonepeaada, TeIIoBOe paBHOBECHE,
CMauUMBaHUC, KAIIWJUIAPHBIC ABJICHHA, MCHAPCHUC, KOHACHCAI WA, IIABJICHUC, KPUCTAJUIM3AlUA
(oTBepaeBaHuE), KHUIIEHHME, TeIUionepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIIMS, HU3ITyYEHHE),
AJIEKTpHU3alMs Tell, B3aUMOACWUCTBUE 3apsAoB, JEHCTBHUA AIIEKTPHUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM,
QJICKTpOMArHuTHasA I/IH,HyKL[I/ISI) M0 ONMCAHHIO HMX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PUZNYECKOE SBIICHUE;

-pacno3HaBaTh IMPOSIBICHUE HM3YyYEHHBIX (PU3MUECKHUX SIBICHUU B OKPYXKAIOIIEM MHpPE, B TOM
YHUCJIC (1)I/I3I/I‘IGCKI/IG SABJICHUA B IPHUPOAC: MOBEPXHOCTHOC HATSIKCHUC U KAITMJIJIAPHBIC SABJICHUA B
MIPUPOJIE, KPUCTAILIBI B MpUpoae, uznydyenue ColHlla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHMe POCHI, TyMaHa, HHEs, CHETa, JJIEKTPHUECKHUE SIBIICHUS B aTMOC(epe, SIEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3emiu, Apeld MOIICOB, POJIb MATHUTHOTO MOJS JUIS
KU3HHU Ha 3eMJie, MOJSPHOE CHUSHHE, IIPH 3TOM IMEPEBOJAUTH MPAKTUUYECKYIO 33a/layy B YUCOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWMCTBA (TPU3HAKHM) (PU3NYECKUX SIBIICHUMN;

-OMUCHIBaTh HW3YYEHHBbIE CBOMCTBa Ten M (U3MYECKHE SBJICHMS, HCHOIb3Ys (U3HNUEcKHe
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSS dHEPrusl, KOJIMYECTBO TEIUIOTHI, YAeNIbHas TeIJI0OEMKOCTh
BEIIECTBA, YAENbHAs TEIUIOTa IUIABJICHUS, YAENbHas TEIUIoTa MapooOpa3oBaHUs, yAeIbHAas
TEIUIOTa CropaHusl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOM MAIIUHBI,
OTHOCUTEINIbHAS BJIAXXHOCTh BO3IyXa, JJIEKTPHUUECKUH 3apsl, CHUja TOKA, OJIEKTPUYECKOEe
HanpsDKeHHUEe, CONPOTUBIIEHUE IPOBOJHUKA, YIEIbHOE CONPOTUBIIEHUE BelIeCcTBA, padoTa H
MOIITHOCTH 3JICKTPHUYECCKOTO TOKa), Ipru ONMHMCAaHUHU IMPABUIBHO TPAKTOBATbH (1)H3I/I‘-I€CKPII>1 CMBICJI
HCIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U €IUHUIBI (U3UUECKUX BEIUYHH, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOLIME JAHHYI (PU3MYECKYI0 BEIMYMHY C APYTMMH BEJIUYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (pU3MUECKUX BEIUYHH;

-XapaKTCprU30BaTh CBOMCTBA TECII, (1)I/ISI/I‘~I€CKI/I€ SABJICHUSA W MPOLECCHI, HCIOJIE3YyA OCHOBHBLIC
MIOJIOKEHHSI MOJIEKYJISIPHO-KHUHETHUECKOW TEOPUH CTPOEHUS BEILIECTBA, IPUHLUI CYNEPIO3ULIIH
nmosie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa i ydacTka Ielu,
3akoH JDxoyns—JleHIa, 3akOH COXpaHEHHMs SHEpPruH, TIpH H3TOM JaBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTHUECKOE BBIPAKEHHUE;

-00BACHATh (PU3MYECKHE IMPOLECChl M CBOWCTBA TeNl, B TOM YUCJIE€ U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa: BBIABIATHL NPUYUHHO-CICACTBECHHBIC CBA3U, CTPOHUTH
o0bsiICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ Omnopoil Ha 1-2 u3ydeHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

-pemaTh pacuéTHbIe 3a1aud B 2—3 JEWUCTBUS, UCHOJB3YS 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIOIINE
¢u3nveckre BETMYMHBI: Ha OCHOBE aHAM3a YCIIOBHSI 3aJayll 3allUChIBATh KPaTKOe YCIOBHE,
BBISBJISTH HENOCTAaTOK MJAHHBIX [UIsl pEIICHUs 3aJadyd, BHIOMpATh 3aKOHBI U (OPMYIIHI,
HGO6XOHI/IMBI€ JJIA eé peICHus, MPOBOJUTH paC‘-IéTBI U CpaBHHMBATb IIOJIYUYCHHOC 3HAUCHUC
(bu3MYECKOI BEUYNHBI C U3BECTHBIMU JTAHHBIMU;

-paciio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO PCHIUTH IIPpH ITOMOIIN (1)I/ISI/II-IGCKI/IX METOJ0B,
UCTOJb3Yysl OMNHMCAHUE HCCIENIOBaHMs, BBLACIATH MPOBEpsSEMOE MPEANOI0KEHUE, OLIEHUBAThH
IMPaBHUJIBHOCTDL MMOPAAKa MPOBCACHUA UCCIICAOBAHMs, 1€J1aTh BBIBOABI;

-IIPOBOJIUTH ONBITHI MO HAOMIOACHHUIO (DU3MUECKUX SBIECHUN WM (U3UYECKUX CBOMCTB Tel
(KamwuUIsipHbIE  SIBJICHMSI, 3aBHCUMOCTH JIaBJICHHS BO3AyXa OT €ro o0ObEMma, TeMmIepaTyphl,
CKOpOCTH ImpoHecCa OCThIBAHUA W HArpeBaHusg IIPpU HU3JTYYCHUU OT I1BCTA Hsnyqalomeﬁ
(moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCIAPEHMs] BOJBI OT TEeMIepaTyphbl KUAKOCTH H
IJIomanun eé MOBCPXHOCTHU, IJICKTpU3ALHA TCJII U BBHHMOHeﬁCTBHG QJICKTPHUYCCKUX 3apdaa0B,
B3aMMOJICIICTBIE TOCTOSHHBIX MAarHUTOB, BH3yalM3allMsi MarHUTHBIX TOJIeH TOCTOSHHBIX
MarHuToB, [[GI>'ICTBI/I$I MAaroiuMTHOIO IOJid Ha MPOBOAHUK C TOKOM, CBOICTBa 9JICKTpOMArHura,
CBOMCTBA  3JEKTPOJABUTATENS  IMOCTOSHHOTO  TOKa):  (QOpMYJIHpOBaTh  IpPOBEpsieMbIe
MPENOI0KEHUs, COOMPaTh YCTAaHOBKY W3 NPEAJIOKEHHOTO OOOpYIOBAaHMS, OMUCHIBATH XOJ
ombITa U (HOPMYIHPOBATH BHIBOIbL;



-BBIIIOJIHATD MPSAMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BJIaXXHOCTU BO3/1yXa, CHUJIBI
TOKa, HANpPSHKEHHUS C MCIOJB30BAaHMEM aHAIOTOBBIX MPUOOPOB M JATYMKOB (PH3MUECKUX
BEJIMYMH, CPABHUBATh PE3YJIbTATHI H3MEPEHUH C yUETOM 331aHHOM aOCOJIFOTHOM OTPEIIHOCTH;
MPOBOJIUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JpPYrod
UCIOJIb30BAHUEM IPSMbBIX M3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHUS IPOBOJHHMKA OT €ro
JUIMHBI, IJIOLIAAN MONEPEYHOI0 CEYEHMsI U YAEIBbHOIO COIPOTUBIIEHUS BEIIECTBA ITPOBOJHUKA,
CWJIBI TOKa, UAYLIETO 4Yepe3 IPOBOJHUK, OT HANPSHKEHHs Ha IIPOBOJHMKE, MCCIEIOBAHUE
IIOCJICZOBATEILHOTO W MapajuleIbHOIO  COEIMHEHUN  NPOBOJHUKOB):  IUIAHUPOBATH
UCClIeIoBaHKNe, COOUPATh YCTAHOBKY UM BBIIOJIHATh U3MEPEHUs, CIIeys MPEATIOKEHHOMY IUIaHy,
(buKcupoBaTh Pe3yIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJE TAaOIUI] U Tpa(uKOB, AeIaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;
-[IPOBOAUTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIUYMH (yAeiIbHAs TEIUIOEMKOCTh BEILECTBA,
COINPOTHBIIEHUE MPOBOJHMKA, paboTa M MOIIHOCTb AJIEKTPUYECKOIO TOKA): IUIAHUPOBATH
U3MEpEeHus, cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NMPeII0KEHHON MHCTPYKLNH, U
BBIUUCIISATH 3HAUEHNUE BEIUUUHBI,
-co0I0AaTh TpaBUIIa TEXHUKU 0€3011acHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYI0BaHUEM;
XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS N3YYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OIOPOM Ha MX ONMCaHUs (B TOM YHUCIIE: CUCTEMA OTOIUICHUS IOMOB, TUTPOMETD, I1apoBas
TypOuHa, aMIepMETpP, BOJBTMETpP, CUETUMK IJIEKTPUUYECKON IHEPIHH, JIEKTPOOCBETUTEIbHBIC
puOOpHI, HarpeBaTeNIbHbIE HIEKTPONPUOOPHI (IIPUMEPHI), HIEKTPUUECKHE MTPETOXPAHUTENH,
ANEKTPOMArHuT, JIEKTPOJBUraTeNlb MOCTOSHHOIO TOKAa), MCIOJb3Ys 3HAHMSI O CBOWMCTBAxX
(bu3nYecKUX sIBICHUH 1 He0OX0UMble (PU3UYECKHE 3aKOHOMEPHOCTH;
-pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA U U3MEpPUTENbHbIE NPUOOPHI MO CXEMaM U
CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBI TEepMOMETp, TepMOC, IICUXPOMETp, TUTPOMETD,
JIBUTATEIb BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Lenel ¢ MOCIEN0BaTENbHBIM U NapaUIEIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3iuydas yCIOBHbBIE
0003HaYEHHUSI SJIEMEHTOB JIEKTPUUECKUX LENeil;
-IPUBOJUTH MpPUMEpPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO MCIOJIb30BaHUS
(u3MUecKrX 3HaHUI B OBCETHEBHOM YKU3HHU JUIsl 0OecrieueHust 0€30MacHOCTH P OOpalleHuH ¢
npubopaMM U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370pOBbS U COOJIIOJCHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY>KaIOILEH Cpeae;
-OCYIIECTBIISITh MOUCK MHOpMauu (usnueckoro coiepxanus B VHTepHeTe, HA OCHOBE
UMEIOLMXCd 3HAHUW U NYTEM CpaBHEHUS JOIOJHUTENbHBIX HMCTOYHHMKOB BBIICIATH
nH(pOpMaINIO, KOTOPasi SBJISIETCS MPOTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh IMpPH BBIMOJIHEHWH Y4YEOHBIX 3aJaHUM HAY4YHO-TIOMYJSPHYIO JIUTEPATypy
(bU3MIECKOT0 CoiepIKaHus, CIIpaBOYHbIE MaTepUallbl, pecypchl ceTH MIHTepHeT, BlaieTh
npruéMaMH KOHCIIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHus UMHPOPMAIMKU U3 OJHOW 3HAKOBOM
CHUCTEMBI B JIpYTYIO;
-cO3/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE U KpaTKUE YCTHBbIE COOOIIeHUs, 00001as nH(OpMaInio
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOTO COJEPKaHMs, B TOM UYUCIIE MyOIUYHO MPECTABIAThH
pe3ynbTaThl MPOEKTHOM WM HCCIIEeNOBaTeNbCKOM JIE€ATEIbHOCTH, MpPH 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YUYEHHBIH MOHATUHHBINA ammapaT Kypca (pU3HKH, COMPOBOXAATh BHICTYIJICHHE
MpEe3EHTALNEN;
-TIpH BBITIOJHEHUU YYEOHBIX NMPOEKTOB M HUCCIIECAOBAHUH (PU3MUECKUX MPOIIECCOB paclpeensTh
00513aHHOCTH B T'PYIIIE B COOTBETCTBHH C MOCTABJIEHHBIMU 33/1a4aMU, CJIEIUTh 3a BBINOJIHEHUEM
IJIaHa JEeWCTBUM M KOPPEKTUPOBATH €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIA BKJIAa B
JESATEIIBHOCTh  TPYIIBI, BBICTPAWBAaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHE,  MPOSBIIAA
TOTOBHOCTb pa3periaTh KOH()IUKTHI.

9 kJiace

- HUCHOJb30BaTh TMOHATHS: CUCTeMa OTCY€Ta, MaTepualibHas TOYKa, TPAaEeKTOPHS,
OTHOCHTEJIbHOCTh MEXaHWYECKOI0 JIBMKEHUs, Nedopmanus (ympyras, IUIacTHUECKas), TPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPETPy3KH, LEHTP TSKECTH, abCOIIOTHO
TBEPIOE TENO, LIEHTP TSHKECTH TBEPAOIO TElsla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHHs U BOJHHI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M NAIbHO30PKOCTb, CIIEKTPHI MUCIYyCKaHHUs M TOTJIOLIeHU, albda, 0eTa- u
raMMma-u3JydeHus, U30TOIbl, iepHas YHEPreTHKA;



- pasnuyarh sABIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOEe [BIDKEHHE, CBOOOJHOE MaJeHHe Tel, PaBHOMEPHOE
JBMDKEHUE IO OKPY)KHOCTH, B3aMMOJICHCTBHME TeJ, PEaKTHBHOE MBIKEHHE, KojeOaTelbHOoe
JBIDKEHUE (3aTyXalolle M BbIHY)KICHHbIE KOJICOAHHUs), PE30HAHC, BOJHOBOE JIBUXKCHHE,
OTpaKE€HHE 3BYyKa, MNPSAMOJIMHEHHOE PpAacCHpOCTPAHEHHUE, OTPAXKEHHE M IPEIOMJICHHE CBETa,
IOJJHOE BHYTPEHHEE OTPaKCHHE CBETA, pa3jiolkeHHe Oeoro CBeTa B CIEKTP U CIO0XKEHHE
CIEKTPAJIbHBIX 1IBETOB, IMCIIEPCUSl CBETA, €CTECTBEHHAs paJAMOaKTHUBHOCTb, BO3HHUKHOBEHUE
JIMHENYaToro CHEKTpa HU3JIy4eHMs) MO ONMCAaHUI0 WX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBJICHUE;

- pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUN B OKpYXarolleM MHUpe (B TOM
quciae (GU3MUecKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIUBBI, ABM)KeHHE MaHeT CosHeuHOH
CUCTEMbI, PEAKTHUBHOE JIBWJKEHUE JXUBBIX OPraHM3MOB, BOCIPUATHE 3BYKOB YKMBOTHBIMH,
3eMJIETpsICEHUE, CEWCMUYECKHUE BOJIHBI, LIyHaMH, 5XO0, LIBETAa TeJ, ONTUYECKUE SBICHHS B
npupojie, OHOJIOTHYECKOE [EHCTBHE BUAMMOTO, YIbTPA(pHUOJIETOBOTO W PEHTTEHOBCKOTO
U3IYYeHUH, €CTECTBEHHBIH paAMOaKTHBHbIM (DOH, KOCMHMYECKHE JIy4d, paJUOaKTHUBHOE
U3JIyYE€HUE MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE pPAJMOAKTUBHBIX M3JIYYEHUH HAa OpraHHU3M
YeJIOBEKa), IPU 3TOM IEePEeBOJIUTh MPAKTUYECKYIO 33/1a4y B yueOHYI0, BBIJICJIATh CYILIECTBEHHbIE
CBOHCTBA (PU3HAKH) PU3HUUECKUX SBICHHN;

- OIMCBHIBaTh HW3YYEHHBIE CBOWMCTBAa Teln M (U3WYECKHE SIBICHUS, HCIONB3YS (Du3mueckue
BEJIMYMHBI (CPE/IHSAS U MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUXKEHUH, YCKOPEHUE,
[epeMeIleHle, IyTh, YIJIOBas CKOPOCTb, CWJIa TPEHUs, CWJIa YIPYIOCTH, CHJIA TSXKECTH,
YCKOpEeHUe CBOOOJHOrO MaJieHHs, BEC Tella, UMILYJIbC Tesla, UMIIYJIbC CHUJIbl, MEeXaHH4YecKas
paboTa M MOIIHOCTh, MOTCHUUAIbHAS SHEPTUs Tela, MOAHATOTO HAaJ IMOBEPXHOCTHIO 3EMIIH,
MIOTEHLIMAJIbHAs JHEPrUsl CXKATOM IPYXUHBI, KUHETHUYECKAs DHEPTHUs, IOJIHAsg MeXaHWdecKas
SHEprus, Nepuoj M 4YacTtoTa KoseOaHUM, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTelb IPEIOMIIEHHS CPElbl), NP ONUCAHUM IPABWIBHO TPAaKTOBATh
¢u3n4YecKui CMBICI MCIIOIb3YEMbIX BEIMYUH, 0003HAUEHUS M €IUHMILBI (PU3HMUECKUX BEIHYUH,
HaXOoJUTh (hOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH TPaPUKH NU3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIHUMH;

-XapaKTepHU30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHHUS M TPOLIECCHl, HCIOJIb3Yys 3aKOH
COXPAHEHHUs JHEPTUH, 3aKOH BCEMHMPHOIO TATOTEHHs, MPUHLMII CYNEPHNO3ULUU CHJI, TIPUHLUI
oTHocuTenbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS WMIIYJIbCA, 3aKOHBI
OTpaKCHHs U IIPEJIOMJICHUS CBETAa, 3aKOHBI COXPAHEHUs 3apsAA0BOIO M MAacCOBOTO YMCEN IIPU
SJIEPHBIX PEAKLMSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBAa Tell, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIHi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
00bsICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOpPOW Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemaTh pacuéTHbIE 3a1a4M (OMUPAIOLIUECS HAa CUCTEMY U3 2—3 YpaBHEHUH), UCIIONb3Ysl 3aKOHBI
u (opMyIbl, CBs3bIBalOIIMEe (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBUSA 3a/Jadyu
3alUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIIME WM M30BITOUYHbIE JaHHBIE, BHIOUPAThH
3aKOHBI U (OpPMYJbl, HEOOXOJWMBbIE IJs pELIEHHUS, MPOBOJUTH pacu€Thl U OICHUBAThH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUSHHsI (PU3MUECKON BEIIMUMHBI,

- pacro3HaBaTh MNPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MpPU MOMOIIM (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHUE WCCIENOBaHMs, BBIIEIATh IPOBEPSEMOE IPENIIOJIOKEHUE, OLIEHUBATh
IIPaBUIBHOCTh MOpSAAKA IPOBEAEHUS MCCIEJOBAaHUA, [eJIaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOJCHUN U OTIBITOB;



- TPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUNA WM (U3HMUECKUX CBOWCTB Te
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs SHEPruHu, 3aBHCUMOCTH MEpHOia
KosieOaHUH PY>KUHHOTO MasiTHUKA OT Macchl rpy3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTh OT
aMIUIATYIbl MallbIX KoJeOaHUU, MPSIMOJIMHEHHOE paclpoCTpaHEHHUE CBETa, Pa3JIoKeHHE Oenoro
CBETa B CIEKTP, M3yUCHHUE CBOWCTB M300pa)XEHUS B TIOCKOM 3€pKajie ¥ CBOWCTB M300paKEHHS
npeaMeTa B coOuparolieil TuH3e, HaOI0JeHHe CIJIONIHBIX U JIMHEHYaThIX CIEKTPOB U3ITyUEHUSs):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHMUs, OMHICHIBATD X0/
OTIbITa U €ro Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

- MPOBOJUTH MPH HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHH, ONpeaensis cpeqHee 3HaueHue
U3MeEpsIeMO BeTWYUHBI ((POKYCHOE PACCTOSHHE COOMpAIOIICH JIMH3bI), 00OCHOBBIBATH BBIOOD
crioco6a u3MepeHus (M3MEepUTEITBHOTO TPrOopa);

- MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIMYHH C MCIOJIH30BAHUEM MPSMBIX
M3MEPEHUH (3aBHCHMOCTh IIYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM JBIDKEHUH 0€3 HavyaabHOMH
CKOpPOCTH, Mepuojia KoineOaHuii MaTeMaTHUECKOTO MasiTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH YTJia
OTpaXEHUs CBETa OT yrja MajJeHus W yIyla MpeJIOMIIEHUs OT YIjla MaJeHus): IUIAaHUpPOBATh
UCCIIEIOBaHKNE, CaMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJbTAThl MOJYYEHHOMN
3aBHUCUMOCTH (M3WYECKUX BEIMYMH B BHAEC TaONMMIl W TpaduKOB, AENaTh BBIBOABI II0
pe3ylbTaTaM HCCIeI0BaHNUS;

- IPOBOJUTH KOCBEHHbIE HM3MEpEeHUs (PU3MYEeCKHX BENUYHH (CpedHssl CKOPOCTh U YCKOPEHHE
TeJa MpU PaBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHUE CBOOOIHOTO MaICHHUs, KECTKOCTD MPYKUHBI,
KOX(QQUIHMEHT TPEHUsI CKOJBKEHHs, MeXaHHuecKas paboTa M MOIIHOCTh, YacTOTAa M TEPUOJ
KojeOaHUi MaTeMaTH4eCKOro M NPYKUHHOTO MAasTHUKOB, ONTHYECKas CHiia coOuparomiei
JUH3BI, PAJMOAKTHBHBIA (OH): TUIAHHPOBATH H3MEpPEHHs, COOMpATh SKCIEPUMEHTAIHHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHHUs], CIeys MPEI0KEHHOW HHCTPYKIIUHU, BBIYUCIATH 3HAUCHHE
BEIMYMHBI W aHAJIM3UPOBATH IOJYUYEHHBIE PE3YNIbTaThl C YYETOM 3aJaHHON TOTPEIIHOCTH
U3MEPECHU;

- co0MI01aTh MpaBUiIa TEXHUKU O€30M1aCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;
pa3nuyaTh OCHOBHBIE NMPU3HAKU U3YUYCHHBIX (U3UUYECKUX MOJENed: mMaTepuaibHas TOYKa,
abCOJIIOTHO TBEP/IOE TEO, TOUEUHBI HCTOYHUK CBETA, JIy4d, TOHKAs JIMH3a, [IJIJaHETapHas MOJIENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT0 $1/1pa;

- XapakTepHU30BaTh MPUHIMIBI JEHCTBHS M3YYEHHBIX HMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpO Ha WX OMHCaHUS (B TOM YHCIE: CIUAOMETP, AATYHKH TOJOKECHHS, PACCTOSIHHUS H
YCKOpEHHUs, pakera, 53XOJIOT, OYKHM, IepUCKol, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOII, JTO3UMETp, Kamepa BuibcoHa), MCHONIb3ysl 3HAHUS O CBOMCTBAaX (U3MUECKHUX
SABJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

- WCIOJIb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB M  TEXHOJIOTMYECKHUX TIPOLECCOB TNpU PEHIeHUH y4eOHO-
MPaKTUYECKHUX 3ajlay, ONTUYECKHE CXEMbl JJIsl OCTPOEHUSI N300pakKeHUH B IMJIOCKOM 3epKalie U
coOuparoIie JHH3E;

- TIPUBOJIUTH TPUMEPHI (HAXOAUTh WHPOPMALAIO O MPUMEPAX) MPAKTHUECKOTO HCITOIB30BAHHS
(¢u3nUecKuX 3HaHUN B TIOBCETHEBHOM XKHU3HU [T oOecrieueHHs 6€301MacHOCTH MPU OOpaIIEHUH C
npubopaMH W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS W COONIOJCHHS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KAIOILEH CPENE;

- OCYILLIECTBIATh MOUCK MH(POpMaIuH (pu3ndeckoro cojaepkanus B UHTepHETe, caMOCTOSITENbHO
(bopMyIHpys TTOMCKOBBIM 3ampoC, HAXOAWTh MYTH ONPENEICHUS JOCTOBEPHOCTH ITOJY4YEeHHOMN
nH(pOpMaIUY Ha OCHOBE UMEIOIINUXCSI 3HAHUH U JONOJTHUTEIbHBIX HICTOUHUKOB,;

- HWCHOJB30BAaTh MPU BBHINOJHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO JIMUTEPATypy
(bu3MUYecKOoro cojepxaHus, CIpPaBOYHBIE MaTepuaibl, pecypcbl cetu HTepHeT, BiageTh
npuéMamMi KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMAIMU M3 OJHOM 3HAKOBOMH
CUCTEMBI B JIPYTYIO;

- C037aBaTh COOCTBEHHBIC MHUCHBMEHHbBIE U YCTHBIE COOOIICHMS Ha OCHOBE HMH(OpMAIMH U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJIEpKaHUs, MyOJUYHO MPEACTaBIATh PE3yIbTaThl



HpOGKTHOﬁ 501050 HCCHCHOB&TGHLCKOP'I ACATCIIBHOCTH, IIPpU JOTOM TIPAMOTHO HUCIOJIB30BATh
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COILEPKAHUE YYEBHOI'O ITPEIMETA
7 KIIACC
Pa3nen 1. ®u3uka u eé posib B MO3HAHUM OKPYKAIOIIEro MUpa
®uznka — Hayka o npupoze. SBiaeHus npupoxasl. Duznueckue SBICHUS: MEXAHUYECKHE,
TEIJIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Ouznyeckue BenWYUHBL. M3mepenue ¢usznyeckux BenuYUH. DU3NYECKUe MPUOOPHI.
[TorpemnocTs n3MepeHnuii MexayHapoaHas CUCTeEMa €IMHUL.
Kak ¢usuka um gpyrue ecTecTBEHHbIE HayKd M3ydaloT nmpuponay. EcTecTBeHHOHAy4YHBI METO[
MO3HAHMS: HAOJIO/IEHNE, MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBMKEHHUE THIOTE3, SKCIIEPUMEHT
10 POBEPKE TUMNoTe3, 00bSICHEHUE HA0MI0aeMoro saBieHus. Onucanue pu3n4eckux sBICHUH ¢
IIOMOILBIO MOJIEIIEH.
Jlemoncmpayuu
Mexanuyeckue, TEIIOBbIe, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBHIC SIBJICHUS.
duznyeckue NpudOpPsI U Mpolieaypa NPsSIMbIX U3MEPEHHH aHaTOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopmvie pabomul u onvimul
Omnpenenenre UEHbI IeICHUS Kbl U3MEPUTEIBHOTO Mprbopa.
N3mepenue paccTossHUAMN.
N3mepenne o0bEMa KUIKOCTH U TBEPIOTO TeJa.
Onpenenenre pa3smMepoB MabIX TEN.
N3mepenne Temneparypbl HOpH MOMOLIM UIAKOCTHOTO TEPMOMETpPAa U JIaTYUKA TEMIEPATYPBHI.
[IpoBenenue wuccienoBaHusl MO MPOBEPKE THUIOTE3BI: NATBHOCTH MOJIETA IIApUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OO0JbIle BHICOTA ITYCKa.
Pa3nen 2. [lepBoHayalibHbIE CBe/IEHUSI 0 CTPOEHUH BellecTBa
CrtpoeHue BelmiecTBa: aTOMbI U MOJIKYJIBI, UX pa3Mmepbl. OMBITHI, TOKa3bIBAIOIIUE THUCKPETHOE
CTPOEHHUE BEILIECTBA.
JlBwxkenue dactuil BemecTBa. CBsI3b CKOPOCTH JABWKEHHUST YACTUII C  TEMIIEpaTypoi.
BbpoynoBckoe nBmwxkenue, nuddysus. BaummoneiicTBHe YacTHI] BEIIECTBA: NPUTKEHUE H
OTTaJIKUBaHUE.
ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATUINYECKUX )
Ten. B3auMoCBsI3b MEXAy CBOMCTBAMHM BEHIECTB B PA3HBIX arperaTHBIX COCTOSIHUSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Jlemoncmpayuu
Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.
Ha6mronenue nuddysun.
HaGmonenue sBneHuit, 00BSCHSIIONUXCS MPUTSIKEHUEM WIIH OTTAIKUBAHUEM YaCTHUIl BEIIECTBA.
Jlabopamopusie pabomul u onvimol
OreHka auameTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHUEM (GoTorpaduii).
OMBITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS TA30B.
OnbITHI 10 OOHAPYKEHUIO EHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKCHHUS.
Pa3nen 3. /IBU:KeHHMe ¥ B3aMMOIeliCTBHE TeJl
Mexannueckoe JBHKeHHE. PaBHOMepHOe W HepaBHOMepHoe mABuxkeHue. Ckopoctb. CpenHsis
CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHHUU. PacuéT myTu u BpeMeHH IBUKEHHUSL.
SIBnenne uHepuuM. 3aKOH MHEpLMH. B3anMopelcTBue Ten Kak NPUYMHA U3MEHEHUS CKOPOCTU
JNBUKEHUs Tell. Macca kak Mepa uHepTHocTH Tena. [lmoTHoCcTh BemecTBa. CBA3b IIIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHHIIE 00BEMA BEIIECTBA.
Cuna kak xapakTepucTuKa B3auMozencTBus Tena. Cuna ynpyroctd M 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIBIO TUHAMOMETpA. SIBJI€HHE TATOTEHUS U cuia TsokecTH. Cuiia TsShKecTH Ha



npyrux rutaHerax. Bec Tena. HeBecomocts. CliokeHHE CHII, HAIIPABJIEHHBIX IO OJHOM MPSAMOM.
PaBHopelictBytomas cwi. Cuna TpeHusi. TpeHuE CKOJbXKEHUS W TpeHue IMOKos. TpeHue B
MIPUPOJIC U TEXHUKE.

Jlemoncmpayuu

Habmonenne MexXaHWYecKOro JBMKCHHS —Teda.

N3mepenne ckopocTu NpSMOIUHENHOTO IBUKEHHUS.

Habntonenue siBieHUs] HHEPLIUU.

Habmtoienne nu3MeHeHus: CKOpOCTH MpU B3aUMOJCHCTBUH TEJI.

CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TEJL.

Ciio)eHue Cuil, HalpaBJI€HHBIX MO OJHON MPSMOM.

Jlabopamopuvie pabomul u onvimol

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIApUKa B KUAKOCTH, MOZEIHU
AIEKTPUYECKOTO aBTOMOOHIISA U TaK JIajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJbKEHUS OpyCcKa WM IIapuKa MO HAKJIOHHOM MIIOCKOCTH.
Ornpezenenne MmI0THOCTU TBEPOTO Tea.

OneITHI, JEMOHCTPUPYIOIINE 33aBHCHMOCTh DPACTSOKEHHS (AeopMmari) MPYKAHBI  OT
IIPUIIOKEHHOMN CHIIBL.

OnbIThI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT Beca Tejla U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienue TBEPABIX TeJ, )KUAKOCTEH H ra3oB

Hasnenne. CriocoObl yMCHBIIICHUST W yBEIWYCHHs AaBiicHUs. [laBieHume raza. 3aBHCHMOCTH
JaBJICHUA Ta3a oT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMHU TeIaMH, KHIKOCTIMHU
u razamu. 3akoH [lackans. [IHeBMaTH4yeckne MamuHbl. 3aBUCHMOCTH JIaBJICHUS >KUIKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmiaromuecss  cocynasl. [ 'mapaBinyeckue
MEXaHU3MBI.

ATtMmocdepa 3emnu u atmocdepHoe naBneHue. [[puunHbI CylecTBOBaHUS BO3AYLUTHONW 000JI0YKH
3emun. OnbiT Toppuuerun. U3mepenne armochepHOro AaBieHuUs. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI Ha/l YpoBHEM Mops. [Ipubops! niist u3mepenusi aTMoC(pEpHOTro 1aBJICHUS.
JleiicTBHE KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BriTankuBaromas (apXxumMenoBa) cuia.
3akon Apxumena. [InaBanue ten. BozmyxomniaBanue.

Jlemoncmpayuu

3aBHUCHUMOCTbD JIaBJICHUS Ta3a OT TeMIIEPaTypBhl.

[lepenaua naBneHus: KUIKOCTHIO U Fa30M.

Coobmarommecs: CoCybl.

I'mppaBnuueckuit npecc.

[IposiBneHue neicTBust aTMOCPEPHOTO JTABIICHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT O0BbEMa MOTPYKEHHOM dYacTH Tela M IUIOTHOCTH
KHUKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue maBaHusA TeN: ITUTABAaHWE WJIM TOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamopusie pabomul u onwvimol

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYXKEHHOW B JKUIKOCTh YaCTH
Tena.

OrnpezeneHne BBITAIKMABAIONIEH CHIIbI, JEUCTBYIOIIEW Ha TEJNO, MOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBHCMMOCTU BBITAJIKHUBAIOIICH CHJIbI, JCHCTBYIOIIEH HAa TEJNO B KUIKOCTH, OT
Macchl Tena.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, JIEUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH TEJa U OT INIOTHOCTH JKUAKOCTH.
KoHcTtpynpoBanue apeomerpa WiIM  KOHCTPYMPOBAaHHME JIOAKM M ONpeleieHue  eé
IPy30I0AbEMHOCTH.



Pa3znen 5. PaGora u MOIIHOCTDH. DHEpPrus
Mexanunueckas pabora. MOIIHOCTb.
[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecusi phlyara.
[IpuMeHeHne mpaBmiIa paBHOBECHS phiuara K OJIOKY. «3ooroe mnpaBuiio» Mexanuku. KII
MIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas 3Heprusi. Kunetuueckast v noreHuuanbHas sueprus. [Ipespaienne oqHoro Buaa
MEXaHWYECKOM PHEPTUHU B IPYroi. 3aKOH COXPAHEHUSI SHEPTUH B MEXAHHUKE.
Jlemoncmpayuu
[IpuMepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopusie pabomol u onvimol
Ompenenenue pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUHU TeJla MO TOPU3OHTAIBHOU
MTOBEPXHOCTH.
HccenenoBanue yciioBHil paBHOBECHS phlyara.
N3amepenne KIIJ] HaKI0HHOM TIIOCKOCTH.
N3yueHune 3aKoHa COXpAaHEHHS] MEXaHUUECKOU SHEPTUH.

8 KJIACC
Pa3neu 6. TensioBble siBJIEHUsI
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpHHM CTpPOEHMs BellectBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIC MOJOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKOI TEOpHUHU.
Mopenu TBEPAOTO, >KHAKOTO W Ta3000pa3HOTO COCTOSHHMM BemiecTBa. Kpucramimueckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB ra3oB, )KUJIKOCTEH U TBEP/BIX TEJ HA OCHOBE MOJIOKEHUN
MOJICKYJIIPHO-KUHETUUECKOW Teopun. (CMauuMBaHWe W KalWUISIPHbIE sBIEHUSA. TermioBoe
pacuIMpeHue U cKaTue.
Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMIKEHHUS YacTUIl. BHyTpeHHss
sHeprusi. CrnocoObl U3MEHEHHs] BHYTPEHHEH SHEpruu: Teronepeaada U COBEpIICHHE PabOThI.
Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE.
KonuuecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. 1emiooOMeH | TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTATITMYECKHX
BEIIECTB. YenbHas TeruioTa tuiaBieHus. [lapooOpa3zoBanue u KoHaeHcarusa. Mcnapenwue.
Kunenue. YnenpHas TeroTa mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPATypbl KHIICHHS OT
aTMOC(EepHOTO JaBJICHHUS.
BnaxnocTs Bo3ayxa.
DHeprusi TOIIMBA. Y AeNbHAs TerjioTa cropaHus. [IpuHIUIBI pabOTHl TEIUIOBBIX IBUTATENICH
KIIJI renmoBoro auraresns. TeniaoBble ABUTATENH U 3aIUTa OKPY>KAIOIIEH Cpeibl.
3aK0H COXpaHEHUs U MPEBPAIECHUS YHEPTHH B TETJIOBBIX MTPOIIECCAX.
Jlemoncmpayuu
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nuddysum.
HalGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHH.
Habmroienne TemnoBoro pacuimpeHust Ted.
N3menenune naBieHus ra3za Mpu M3MEHEHUH 00bEMa M HAarPEBAaHUH W OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Bunael rerionepenayn.
OxmnaxaeHue Ipy COBEPIICHHH PabOTHI.
Harpesanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
CpaBHeHHE TEMIO0EMKOCTEN pa3INYHbIX BEILIECTB.
HaOmronenne KumeHus.
HaGmoienre mocTostHCTBa TeMITEpaTyphl MPH TUTaBICHUH.
Moneny TeIIOBEIX ABUTATEICH.
Jlabopamopmvie pabomvl u onvimul
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.



OnbITHI 110 BRIPAIMBAHUIO KPUCTAJIIOB [IOBAPEHHOM COJIM MJIU caxapa.

OnbIThl 10 HAOJIIOACHUIO TEMJIOBOTO PACIIMPEHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEl.
Ornpezenenue qaBiaeHus BO3ayxa B 0aJUIOHE HITTPUIIA.

OmnbITH, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTD JABICHHS BO3JyXa OT €ro 00bEMa W HarpeBaHHs HIIU
OXJIaXKICHUSI.

IIpoBepka rumnore3bl JMHEHHOW 3aBUCUMOCTH JJIUHBI CTOJOMKA KMIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TEMIIEpaTypHl.

HaOntonenne u3MeHeHHss BHYTPEHHEH HSHEpruy Tejla B pe3ysibTaTe TeIlonepenadyd U padoTsl
BHEILIHUX CUJI.

HccnenoBanue sBiIeHUs TEMI000MeHa IPU CMEIIMBAaHUU XOJIOJHON U ropsiueii BOAbI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJXYYEHHOTO BOJOW TpPU TEIUIOOOMEHE C HarpeTbiM
METAJUINYECKUM LIMINHAPOM.

Omnpenenenue yaeabHON TEMIOEMKOCTH BEILLIECTBA.

HccnenoBanue mporecca UCIapeHus.

OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3/yXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nes 7. JnekTpuyeckue 1 MarHUTHbIE SIBJICHUS

Onextpuzanus Tei. JlBa pojaa 3MEKTpUUYECKUX 3apsiioB. B3aumojeicTBue 3apspKEHHBIX Tel.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJIEHCTBHS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsi/iOB U
pPacCcTOSHUS MEX]Y TEIaMH).

Onexrpuueckoe mnosie. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [lpuHuun cyneprnosunuu
ANEKTPUYECKUX TOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsioB. DJIEMEHTapHbIM 3ekTpudeckuil 3apan. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS IEKTPUYECKOTO TOKA. VICTOUHUKH ITOCTOSHHOTO
ToKa. JlelicTBUS 3JEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUN
TOK B JKHJIKOCTSIX U ra3ax.

Onextpuueckas uemnb. Cuna Toka. DiekTpuueckoe HanpspkeHue. COnpoTHBIIEHNHE MPOBOIHUKA.
VYaenpHOE conpoTHBIEHHE BenlecTBa. 3akoH Oma g ydactka nenu. [locnenoBarenbHoe n
napajuiesIbHOE COeIMHEHNE TIPOBOIHUKOB.

Pabota u MOLIHOCTB 3yeKTpUyYeckoro Toka. 3akoH Jlkxoynsi—JleHna. DnekTpuueckue Lenu H
MOTPeOUTENH IEKTPUUECKOM 3Hepruu B 6bITy. KopoTkoe 3ambIkaHUe.

ITocTosiHHBIE MarHUTHI. B3anMoaelicTBHE OCTOSHHBIX MarHUTOB. MarHuTHoe nosie. MarautHoe
rosie 3eMJIM M €T0 3HaYeHue ISl )Ku3HU Ha 3emiie. OnbIT Dpcrena.

MarautHoe nose 3JeKTpUYEcKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TexHUKE. JlelicTBue
MarHMUTHOTO TIOJII Ha TPOBOJHHUK C TOKOM. OJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa.
Hcnonb30BaHue AIIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

ONEBITE ®dapanes. SIBnenune AIEKTPOMATHUTHOMN WHIYKIUHA. [TpaBuno Jlenna.
Onexrporereparop. CnocoObl MOMYyYEHHUS JIEKTPUUECKOW HHEPruu. ODIEKTPOCTAHLMH Ha
BO300OHOBJISIEMBIX UICTOYHHUKAX SHEPTUU.

Jlemoncmpayuu

DJeKTpu3anus Tell.

JIBa posa JIEKTPUYECKUX 3apsI0B U B3aUMOJEICTBUE 3apsyKEHHBIX TEIl.

Y CTpoHCTBO U IEHCTBHE IIEKTPOCKOTA.

OnexTpocTaTH4ecKast UHAYKIIHS.

3aKOH COXpaHEHHUs IEKTPUUECKHX 3apsIJI0B.

IIpoBOIHMKY U AUDIIEKTPUKHU.

MogenupoBaHie CHIIOBBIX JIMHUNA 3JIEKTPUYECKOTO TOJISL.

HcTOYHNKH TOCTOSIHHOTO TOKA.

JleficTBUSA SIIEKTPUIECKOTO TOKA.

DNEKTPUUECKUN TOK B JKUIKOCTH.

I"a30BbIii pa3ps.



N3mMepeHne cuiibl TOKa aMIEPMETPOM.

N3MepeHune 3J1eKTpUYECKOro HaNpsKeHUsT BOJIbTMETPOM.

Peocrar u mara3uH cONpOTHUBIICHUM.

BzanmojeiicTBre TOCTOSHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS TIOJIFOCOB MAarHUTA.
MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
OmnsIT Opcrena.

MarauTHO€ noJie ToKa. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENb



IlepBbit 3akoH Hprorona. Bropon 3akon Hsrorona. Tperuit 3axkon Hsrorona. IIpuHnun
CYIEPIO3ULIMH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: Cuila TPEHHUS! CKOJIBXCHHs, CHJIa TPEHUS II0KOS,
IpYTHE BUIBI TPECHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOI'O TATOTEHHUA. Y CKOpEHHE CBOOOAHOrO najeHus. JIBukeHue
ma”eT Bokpyr Coinnua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U TeperpysKu.
PaBHoBecue MarepuanbHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEpIOro Tena ¢
3aKpeIIEHHON OChO BpanieHus. MomeHT cuibl. LleHTp TsxecTy.

Nmnynec Tena. M3menenue wummnynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHMsS] HMMITYJIbCA.
PeaktuBHOE IBUKEHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBsi3b SHEPTUU
u pabotsl. [loTeHumanpHas SHEprust Tena, IOAHATONO HaJ IOBEPXHOCTBIO  3EMIIH.
[TorennmanpHas 3Heprus cxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
9HEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu

Habnronenne MexaHU4ecKoro ABHKEHMS Tesla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHuE IyTel U TPAEKTOPUM JBUKEHUS OJHOIO U TOTO XK€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJ
OTCY€Ta.

N3mepeHue ckopocTy U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUSI.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

Habnronenne nBuKeHUs TeJa 1Mo OKPYKHOCTH.

HaGntoneHne MexaHWYecKUX SIBICHHMH, MPOUCXOIAIIMX B cucTteMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTEIIFHO KaOMHETa (PU3UKH.

3aBUCUMOCTD YCKOPEHMS TeJla OT MAcChl TEJIA U JEHCTBYIOLIEN HA HETO CUJIBL.

Habuntoienue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUY TEll.

H3MmeHeHne Beca Tena Npu yCKOPEHHOM JIBUKEHHH.

[Iepenava nMirynsca npyu B3anMOJEHCTBHAN TEII.

[IpeoOpa3oBanusi  SHEPrMM MpPU  B3aUMOJICHCTBUU  Tel.

CoxpaHeHne UMITyJbca MpU HEYIPYTOM B3aUMOJAECHCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COIIOTHO YIIPYTrOM B3aWMOIEHCTBUU.

HabmtoneHne peakTUBHOTO IBUXKEHMS.

CoxpaHeHne MeXaHMYeCKON 3HEePTUr IpyU CBOOOHOM MaJIEHUH.

CoxpaHeHne MEXaHMYECKON SHEPTUH IIPU JBUKEHHUH TENa MO AEUCTBUEM IIPYKUHBI.
Jlabopamopusie pabomul u onvimol

KoHcTpynpoBanue TpakTa [uisi pa3roHa U JAJIBHEHWIIEr0 PaBHOMEPHOIO ABM)KEHMS ILIApUKa WIN
TEJEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJIbXEHHs Opycka WM JIBUXKEHUS IapuKa MO HAKIOHHOH
IIJIOCKOCTH.

OnpeneneHne yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM [BMKEHHM 10 HAKJIOHHOM IUIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JIBHKEHHH 0e3
HAa4aJIbHOW CKOPOCTH.

[IpoBepka runoTe3pl: €ciau MpU PaBHOYCKOPEHHOM JIBM)KEHHUU 0€3 HayaJbHOM CKOpPOCTH IMyTH
OTHOCSITCS KaK psAJl HEUETHBIX YUCEJI, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHHU OJUHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.
Ompenenenne K0dpHUIMEHTA TPEHUS CKOTBKCHHUS.

Onpenenenne )XECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS IMPH PABHOMEPHOM JBIKCHMM Tela IO TOPU3OHTAIHHOMN
MTOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIPYTOCTH MPHU MOABEME TPYy3a C UCHOIB30BAHUEM HEIOJBUKHOTO
U TIOABUKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexannueckue K0/1e0aHUS U BOJHBI



KonebarenbHoe papmwkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJEOaHW: TNepuojJ, 4acToTa,
aMIUMTyga. Marematuueckuii M OpPYKUHHBIM MasTHUKU. [lpeBpamieHue »sHepruu npu
K0J1e0aTeNbHOM JABH)KEHUU.

3aryxatomme KoneOanus. BeiHyxeHHble koieOanus. Pe3onanc. MexaHMYecKue BOJHBI.
CaoiicTBa MexaHn4eckux BoJiH. [IposiosibHbIE U MOnEepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHUYecKHe BOJIHbI B TBEPIOM Tel€, CEHCMUYECKUE BOJIHBI.

3BykK. ')poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. MIH(pa3Byk u yIbTpa3ByK.
Jlemoncmpayuu

Habnronenue xonebanuii Te mox AWCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTU U Ha NPY>KUHE.

HaGnronenne  BBIHY)KACHHBIX ~ KOJIGOAHMH M pE30HAHCA.

PacnipocTpanenue mpoJoJabHbIX U ONEPEYHBIX BOJIH (HA MOJIEIHN).

HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTUUYECKHUI pE30HAHC.

Jlabopamopnwsie pabomol u onvimol

Omnpenenenre 4acTOTHl U NEpUOAA KOIeOaHUI MaTeMaTHUYeCKOro MasTHHUKA.

Omnpenenenne 9acTOTHI M MEPHOAA KOJICOAHUH MPYKMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIepHOa KoJIeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEpUOAa KOJeOaHUM NPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH Teproa KoyiebaHHi rpy3a, MOABEIIEHHOTO0 K HUTH, OT MacChl Irpy3a.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh INEpUoAa KoJeOaHWW MNPYKUHHOIO MAasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTU IPYKUHBI.

N3mepenue yckopeHus cBOOOIHOIO NaACHHUS.

Pazgen 10. DiekTpoMarHuTHOe MoOJe M 3JIeKTPOMATHUTHBIE BOJHBI OJIEKTPOMArHUTHOE
nosie.  DJeKTpOMarHuTHble  BOJHBL. ~ CBolcTBa  3JIeKTpOMarHuUTHBIX — BoiH.  [llkana
JIEKTPOMAarHUTHBIX BOJIH. McrIonb30BaHUEe 2IEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupojaa ceeta. CKopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.
Jlemoncmpayuu

CBoiicTBa AEKTPOMArHUTHBIX BOJIH.

BosiHOBBIE CBOICTBA CBETA.

Jlabopamopmwsie pabomvl u onvimul

N3ydeHue cBOMCTB 371€KTPOMarHUTHBIX BOJIH C IIOMOIIBI0O MOOUIIBHOTO TenedoHa.

Pa3nea 11. CBeToBble siBJICHUS

JlyueBas moznenb ceta. Mctounuku csera. [IpsMonnHeliHOe pacrpocTpaHEHHE CBETa. 3aTMEHUs
Connua u JIynsl. Otpaxkenue cseta. [Inmockoe 3epkano. 3aKOH OTpaKE€HHs CBETA.

[Ipenomnenue cBera. 3akoH mpenoMieHUs cBera. [loaHOe BHYTpEHHEE OTpa)K€HHE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nydeit B snmH3e. OnTuyeckas cucrema QoToarmapara, MUKPOCKONA W TEJIeCKOoTa.
I'ma3 kak ontudeckas cucreMa. biM3opykocTh U AabHO30PKOCTb.

Paznoxxenune Oenoro cBera B cnekTtp. OmnbiTel HbioroHa. CrokeHHE CIEKTpPalIbHBIX IIBETOB.
Hucnepcus csera.

Jlemoncmpayuu

[IpssmonuHEITHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenune u300pakeHUH B IJIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xox nydeit B coOuparomiei JuH3e.

XoJ Jiydel B pacCeUBarOLICH JINH3E.

[Tonyuenune n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Tpunnun neiictBus oToanmapara, MUKPOCKOIA U TEIECKOIIA.

Mopens riasa.



Paznoxenue 6e10ro cBera B CIIEKTP.
[Tonyuenue Oenoro cBera Npu CII0)KEHUU CBETAa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimol
HccenenoBanue 3aBUCMMOCTH YIUIA OTPAKEHUS CBETOBOT'O JIy4a OT YIUIA ITaJICHHUS.
N3ydenne xapakTepucTHK N300pakeHUs MIpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja MaJeHUs Ha IpaHuLe
«BO3AYX—CTEKJIO».
[Torydenune n300pakeHUi C MOMOIIBI0 COOUPAIOIICH JTMH3BI.
Omnpenenenre GOKYCHOT'O PaCCTOSHUSL U ONITUYECKOM CUJIbI COOMPAIOIIEH JTUH3BI.
OMnBITH IO PA3NIOKEHUIO OETIOTO CBETA B CIEKTP.
OnpITHI 110 BOCHIPUATHIO IIBETA MTPEIMETOB MPHU UX HAOIIOICHUH Yepe3 LIBETOBbIC (DUIBTPHI.
Pa3nen 12. KBaHTOBBIE sIBJICHUSI
Omnwitel Pezepdopna u mnmanerapHas mozens aroma. Mogenb atroma bopa. Hcnmyckanwe u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.
PamnoaktuBHOCTh. Anb(a, Oeta- U raMmma-uznydeHus. CTpoeHre aTOMHOTO siipa. Hyknonnas
Mozenb aroMHoro sanpa. M3ortombl. PammoaxkTtuBHBIE npeBpamienus. llepuox mnosypacnana
ATOMHBIX SIJED.
SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiIOBOrO U MAacCOBOIO YHCEI. DHEPIusl CBSI3U
aToMHBIX sziep. CBA3b Macchl W SHepruu. Peakuuu cuHTe3a u JeneHus sjaep. McrouHuku
sHepruu CoJIHLIA U 3BE3L.
SAnepHas sHepreTuka. JleMcTBUSA PaIHOAKTUBHBIX U3JIyYCHHU HA KUBBIE OPTAHU3MBI.
Jlemoncmpayuu
CrieKTphl U3TY4E€HUS U MOTJIOIIEHUS.
CrieKTphl pa3ianyYHbIX I'a30B.
CrnexTp Boziopoa.
Habmtonenue TpekoB B kamepe BuiibcoHa.
Pabora cuérurika MOHU3UPYIOIINX U3JTYYEHUH.
Perucrpanus usny4eHus IpUPOAHBIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopmsie pabomul u onvimol
HaGnroneHue CIUTOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JTyUSHHUS.
HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUU YaCTULIBI 10 TOPMO3HOMY IYTH (110 oTorpadusim).
W3mepeHue painoakTUBHOTO (oHa.

TEMATHYECKOE INTAHUPOBAHHUE

7 Raace
Ne Paszpnen KoanuecrBouacos Yuér padoueiinporpaMmmbl
n/n y4eOHOro BOCIIUTAHHUSA
npeaMera Bcero | Kontp. | IlpakTnu.

padotrsl | PaboTbi

1  |®wusuka u eé poin 5 - 2 VYcranosnenue
B TIO3HaHUU JIOBEPHUTEITHHBIX
OKPY’KaIoILEero OTHOILIECHUHA MEXTYYUUTEIEM U
MHpa YYEHUKaMH, CTIOCOOCTBYIOIITIX
MO3UTUBHOMY BOCHPUSATHIO
y4aIuMucs
TpeOOBaHUH U POCHOYIUTEIIS.
2 IlepBoHauanbHbBIE 3) - - YcraHoBneHue
CBCIACHUSA O CTPOCHUU JOBEPUTEIILHBIX
BCIIIECTBA OTHOLLEHUN MEXIYYYUTEIIEM U

YYEHHUKaMH, CTIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPUSATHIO
yUaIIMHACS

TpeboBaHuil 1 IPOCHO
YUUTEIS.




JBuxxenue u
B3aHlMOJIECIICTBUE
T

21

Co3nanue

OJIarONPHUATHBIX YCIOBUHN ISt
Pa3BUTHUACOLNAIBLHO 3HAYMMOTO
OTHOUIICHHUA IIKOJBbHUKOB K npnpone
KaK MCTOYHHKY KHU3HU Ha 3eMIie,
OCHOBE CaMOTroee CyIleCTBOBaHMUS,
HY)KJIAIOIIICHUCS B 3alTUTE U
IIOCTOAHHOMBHHUMAHHWHU CO CTOpOHBI
YyeJIoBeKa

JaBneHnue
TBEPBIXTEI,
JKUAKOCTEN U

ra3oB

18

Coznanue

0JarONpUATHBIX YCIOBUHN AT
Pa3sBUTHUA COUATIBHO 3HAYUMOI'O
OTHOILIEHMSI IIKOJIbHUKOB K IPUPO/IE
KaK UCTOYHHKY JKU3HU HA 3€MJIC,
OCHOBE

CaMoro ee CyLIeCTBOBaHMUs,
HYKJIAIOIIEHUCs B 3aIUTE U
HOCTOSIHHOM

BHHUMaHUU CO CTOPOHBIYEIOBEKA

Pabota 1 MOIITHOCTB.
OHeprus

12

Coznanue

0JIAarONPUATHBIX YCIOBUN IS
Pa3BUTHS COIMATILHO 3HAYMMOTO
OTHOIIIEHHUS IKOJFHUKOB K TIPUPOJIC
KAaK MCTOYHUKY KU3HHU Ha 3eMIe,
OCHOBE

CaMoro €€ CYyIIeCTBOBaHUs,
HYKJIalOILIEHCs B

3allIATE U MOCTOSHHOMBHUMAHHUH CO
CTOPOHBIYEIIOBEKA

IToBTOpHUTENBHO-
00o6maronuii
MOAYJb

Hcnonb30BaHre BOCIUTATEIBHBIX
BO3MOKHOCTEHN COJIEP KAHUS
yuebHoromnpenmeta «Du3nkay» yepes
JIEMOHCTPAIHIO JIETSM IPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MTOBE/ICHHUS, TTPOSIBIICHUS
YeIOBEKOIO0US U
T0OpPOCEPICIHOCTH.

UTOI'O

68 3

8 kiacc

/o

HanmenoBanue
pa3nena
NPOrpaMMsbI

KoaunuecTBo uacoB

Bcero

Kowurp.
padoTbl

IIpakTuy.
padoTbl

Yuér padoueii
nmporpaMmbl BOCIIMTAHUSA

IToBTOpenue tem 7
KJ1acca

VYcraHoBieHue

JIOBEPUTEIBHBIX

OTHOUIIEHUN MEXIYYUYUTEIEM U

€ro yueHUKaMH,

CIOCOOCTBYIOIINUX TTO3UTUBHOMY
BOCIIPHUATHIO yUAITUMUCATPEOOBAHUHN 1
npoch0 yuuTesst




TenmoBwie
IIBJICHU .

11

VYcranoBneHue

JIOBEPUTEITbHBIX

OTHOIICHUIA MEXYyYIUTEIIEM U

€ro yuYeHUKaMHu,

CIOCOOCTBYIOIIMX TIO3UTHUBHOMY
BOCTIPUATHIO YIAITUMUCATPEOOBaHUI
¥ IPOChO yuuTens

M3MeHeHME
arperaTHbIX
COCTOSTHU M
BelecTBa

11

Co3nanue

0JIArONPUATHBIX YCIIOBHM IS
pPa3BUTHUS COIMATTBHO3HAYUMOTO
OTHOILIEHUS IIKOJbHHUKOB K
MPUPOJIE KaK UICTOYHUKYKU3HU Ha
3emiie, OCHOBECaMOTr'o e¢
CYILIECTBOBAHMS,

HYXKJAroNIelcs B 3allUTen
MMOCTOSTHHOM

BHUMaHHUH CO CTOPOHBI

DNeKTPUUYECKH
CSIBJICHUSI.

26

Coznmanue

OIIarOnpUATHBIX YCIOBUN IS
pPa3BUTHS COITUATBHO3HAYUMOTO
OTHOILIEHHUS IIKOJbHHUKOB K
MPUPOJIE KaK UICTOYHUKYKU3HU Ha
3emMire, OCHOBECAMOTO €€
CyIIIECTBOBAHMS,

HYK/JIalOIIEHCs B 3alIUTEN
MMOCTOSSHHOM

BHUMaHHUH CO CTOPOHBI

DnexTpoMarau
THBIC SIBJICHUS

Co3nanue

0JIArOTIPUATHBIX YCIOBUM IS
pPa3BUTHS COLIMAIIBHO3HAYMMOTO
OTHOIICHUA INKOJIBHUKOB K
NPUPOJE KaK HICTOYHUKYKU3HU Ha
3eMire, OCHOBECAMOTO €€
CYILIECTBOBAHMS,

HYK/JIAIOIIENCS B 3aIUTEN
IMOCTOSHHOM

BHUMAaHUH CO CTOPOHBI YEJIOBEKA

CBeTOBbBIE
SIBJIEHUST

Co3pnanue

ONaroNpHUsTHBIX YCIOBHH IS
Pa3BUTHUSA COLMATBHO3HAYMMOTO
OTHOLIECHHUSI IIKOJIBHUKOB K
MPUPOI€ KaK UICTOUHUKYKU3HU Ha
3emiie, OCHOBECAMOTO €€
CYyILIECTBOBAHMS,

HYKJIAIOILEHUCS B 3alUTEH
IIOCTOSIHHOM

BHHUMaHUU CO CTOPOHBI Y€I0BEKa




[ToBTOpEeHUE

Hcnonp30BaHne BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJEPKAHUS
yuebHoronpenmera «dOusuka»
4yepe3 IEMOHCTPALUIO ACTIM
IPUMEPOB OTBETCTBEHHOTO,
IpaXkITaHCKOTO

MOBE/ICHUS, TPOSBICHUS
YeJI0BEKOIIO0US 1
T00pOCepIeIHOCTH

uToro

68 4 10

9 kaacc

n/n

Pasznen
y4eOHOro
npeaMera

KoanuyecTBo 4yacoB

Bcero IMpakTuy.

PadoThl

KonTtp.
padoTbI

YuéTt padouei
NpOrpaMMbl BOCIIMTAHUS

3aK0oHBI
JIBYDKCHUS U
B3aNMOJICHCTBH
ST

27 2 2

[ToGyxneHue mKOILHUKOB
co0JroJaTbHa ypOKe OOLIETPUHSThIE
HOPMBI ITOBEICHMSI, ITpaBUIIa OOLICHUS
CO CTapLIMMH U CBEPCTHUKAMH,
MPUHLIMIIBI y4eOHOMN

JUCLUIUINHBI U

CaMOOpPraHHU3aLUU.

[IpuBneueHre BHUMaHUSAIIKOJIBHUKOB
K LIECHHOCTHOMY aCIEKTY U3y4aeMBbIX
Ha ypoKax

SIBJICHUH, OpraHU3aLMsINX

paboThI ¢ oTyyaeMol HaypoKe
COLIMAJIBHO 3HAYMMOI MH(popMaIen

Mexanuueckue
KoJe0aHns u
BOJIHBI. 3BYK.

16 2 1

[IpuBneueHre BHUMaHUSAIIKOJIBHUKOB
K LIEHHOCTHOMY aCIEKTY U3y4aeMbIX
Ha ypoKax

SBJICHUH, OpraHu3anus ux paboThl ¢
MOJYy4aeMOHA YPOKE COLUAIBHO
3HaYMMO nHpopmanuei

DJIEKTPOMarHuTHOE
nose

20 1 2

Cozmanune

OJIarONpUSATHBIX YCIOBUN IS
pa3BUTHS CONMATEHO3HAYMMOTO
OTHOIICHHUS IIKOJBbHUKOB K 3HAHUSIM
KaK HHTEJUIEKTYaIbHOMYPECYpCy,
oOecrieunBaromiemMy Oyayiiee
YeloBeKa

Ctpoenue aToma
HaTOMHOIO AApa

20 1 2

Hcnonb30BaHne BOCIUTATEIbHBIX
BO3MOKHOCTEHN COJEp KaHUs
ydaeOHOTrOTpeIMeTa 4yepe3
ACMOHCTpalUio ACTAMIIPUMEPOB
OTBETCTBEHHOTO, IPa’KJaHCKOTO
MMOBCACHMU, ITPOABJICHU A
YEJIOBEKOJIIOOHS 1
JI0OpOCEPICUHOCTH




IToBTOpEHUE

16

Hcnonb30BaHne BOCIUTATEIbHBIX
BO3MOKHOCTEH COJEpKaHU
yueOHoronpeamera «Pu3nka»
gyepe3 IEMOHCTPALUIO AETAM
MIPUMEPOB OTBETCTBEHHOTO,
IPakJaHCKOT'O

MOBE/ICHUS, TPOSIBIICHUS
YeJIOBEKOIIO0US 1
no0pocepaeyHoCTH

Pe3eps

UToro

102




