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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamJIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
bu3uKu;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIISIIOLLEH
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpPaBWJI OE30IaCHOTO TOBEJIECHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTb HaBbIKa peIeKCUH, MPU3HAHKUE CBOETO IIPaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B PEIICHUWU MPaKTHYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;



e — MHTEpEC K MPAKTUUYECKOMY U3YUEHUIO TPodeCcChii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUus 3a/ad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJI00AJTLHOIO XapakTepa SKOJIOTHYECKHX MpoOJeM H IMyTed X
pelieHus;

e 8) amanTanuum K U3MEHSIOIIMMCH YCJIOBUSAIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e — TOTPEOHOCTh BO B3aUMOJICCTBUM TPHU BBHIIIOJIHEHUU HCCIICIOBAaHUN U
POEKTOB (DU3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX;

e — TIOBBIICHUWE YPOBHS CBOCH KOMIIETEHTHOCTH 4YE€pe3 IMPAKTUUYECKYIO
NEATEIBbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (OPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00acTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHWH HOBBIX (PU3MUECKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHHs IpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHuss y oOyuvaromierocsi OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelicTBUA:
e BBISBIATHP M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHMSI IJIS
0000IIIeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHoM pu3ndeckoi 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY ITUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHbIC METOJbl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMYy MPEICTABICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
OaroxeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISAITh CBOM CYXICHUS C CYXJICHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3ZHIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOIMYHO TIPEJCTABIATh PE3yIbTaThl BHIMOJTHEHHOTO (DH3UIECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);



MIOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAHHOW U HHIUBUAYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESATENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesiTb poiH, OOCYKIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJIbTATa IO
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/1bl;

OLICHUMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AITOPUTM pellieHus: (pU3NUecKon 3a1auul Win
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeajiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEHOCTMDIKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3MYECKOTO  HCCIICIOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYyalllid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro YeaoBeKa B XO/Ie CIiopa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHBbBIL, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perieHUH HU3NIECKUX 3a71a4 UK
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOro.

MPEAMETHBIE PE3YJIBTATDBI
Ha u3yuenne ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus otTBoguTcs B 9 kimacce — 102 wyaca (3 dyaca B HeJENo).



K xonIty 00yueHus B 9 Kjacce mpeaMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIb30BaTh IMOHATHSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXXEHUS, Aedopmalius
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJECOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATrHUTHBIE BOJHBI, IIIKajIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, 6eTa- 1 raMMa-u3IIydeHHUs,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

pasznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHUMOJICHCTBHE
TeJ, pPEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM TPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OEJIOTro CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpyXamleM Mupe (B TOM uuciae (QU3MYECKHE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABUXKEHUE MIaHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTParUOIECTOBOTO W PEHTTCHOBCKOTO U3JIYyYEHHUH, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOAHBIX MHHEPANOB, JEWCTBUE PANAMOAKTHBHBIX M3IyYEeHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBA (IIPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeHSSi WU MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUsl, BEC Tejla, HUMIYJIbC Tella, HMIIYJIbC CHUJIBI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAJIbHAs SHEprus Teda,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU



NPYKUHBI, KHHETUYECKas JHEPT U, TOJTHASI MEXaHUYECKasi SHEPTHs, IEPUO.T
U 4YacToTa KojeOaHu#, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEIOMJIEHUS Cpeabl), NpPH ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYHUHY C APYTUMHU BEIMYMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYMEPIO3UIIMA CHJI, TMPUHIUII OTHOCUTENbHOCTH [ 'amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX PEaKlUAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMaTUYECKOE BHIPAKECHHUE,

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATD
PUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 IOTUYECKUX
[IaroB ¢ OMopoi Ha 2-3 U3Y4YEHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMYNUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 33J]a4M 3alUChIBATh KPATKOE yCIOBUE, BHISBIIATh
HEJIOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M OLICHUBATH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/OB, MCIOJNb3Yysl ONMUCAHHE HCCIIEOBAaHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh MOpPSAIKA
NPOBEJCHUS  HMCCIIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢usznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsl HPHEPrHH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIIEKTP, U3YyYEHHE CBOMCTB HM300pa)K€HUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY U3 HM30bITOUHOro Habopa
000pyZ0BaHUs, ONUCHIBATH X0/ ONBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;



MPOBOJIUTH MPU HEOOXOJAUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUMN, OTpeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMOill BennuuHbl ((POKycHOE paccTosHuE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPH
PAaBHOYCKOPEHHOM JBWKEHMM 0€3 HadyaJlbHOM CKOPOCTH, MepHoja
KOJICOAaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus U yriia MpejoMJICHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (PHKCHpOBaTh pe3yJabTaThl IMOJYYCHHOW 3aBUCHMOCTH
(¢bu3MYeCcKUX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs,

MPOBOJUTH KOCBEHHBbIE U3MEPEHHUS (U3MYECKUX BEIMYUH (CpEeaHsIs
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckass paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHHI MaTeMaTH4eCKOro M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomeid JHH3bI, pPaJAUOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYHUCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyIbTATHI C YUETOM 3aJIaHHOMN
IIOrPETHOCTHA U3MEPEHUN;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS H3YyYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHUA (B TOM YHCIE:
CIUZOMETP, MATYMKW TOJOXKECHUsSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuWiIbCOHA), HCMONB3YyS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peuieHur  y4yeOHO--TIPaKTUYECKUX 3aJlay, ONTUYECKHE CXEMbl s
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M cOOMparolIei JIMH3E;



e TMPHUBOAUTH MpUMEpPHl  (HAXOAUTh HMHGOPMALMIO O  MpHUMepax)
MPAKTHUYECKOTO HCIOJB30BaHUs (DU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHnsi 0€30MacHOCTH MpH oOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3J0POBbsI U COOIIOACHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYKaIoLIel cpere;

e OCYIIECTBIATh TOUCK HWHOOpPMAIMU (HUIUIECKOTO COACPKAHUSI B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
IYTH OMpPEIEJICHHUS TOCTOBEPHOCTH MOIy4YeHHONW MH(pOpMAIUK Ha OCHOBE
UMEIOIINXCSA 3HAHUH U JOTOTHUTEIBHBIX UCTOYHUKOB;

e HCIIOJIb30BATh MPH BBHIOJHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/7aBaTb COOCTBEHHbIC NMUCHMEHHBIC U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIEI0BATENbCKON
JESATENIbHOCTH, TMPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éTOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.

« COIEPXAHHUE OBYYEHUA

Pasznea 1. MexanuyecKkue siBJICHMS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMoninHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMONIMHEHOe BrkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMMX’EHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[Tepseiit 3ak0oH HeroToHa. Bropon 3akon Herorona. Tpertuii 3akon HeroToHa.
[TpuHIMII CYyTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJla
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsixecTH.



Nmnynbe Tena. MI3MeHeHne umiyibca. VIMIynbe cuiibl. 3aKOH COXPAaHEHHS
uMITyJbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTOCTH,

TpEeHHUSI.

CBs3b OHCPIUU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTIHUA TCJIa, ITIOAHATOrO Ha

IIOBEPXHOCTHIO 3eMiM. [loTeHIInanpHas SHEPIys CKaToil npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o v kW

10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHuuecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME TyTE€d W TPACKTOPUN JABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mMepeHne CKOPOCTH U YCKOPEHUS PSIMOJIMHEUHOTO JIBUKEHMUS.
HccnenoBanue Mpu3HaKoOB PABHOYCKOPEHHOT'O JBUKEHUS.

HaOmnronenue ABMKEHUS TeJia MO OKPYKHOCTH.

HaOmnronenne MexaHWn4eCcKuX sIBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBUCHUMOCTh YCKOPEHUS T€Jla OT MAcCChl T€Jla M JIEUCTBYIOLIEH HA HETO
CHJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMITYJIbCA PU HEYNTPYTOM B3aUMO/ICVCTBHH.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Hab6nronenmne peakTUBHOTO ABUKECHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.

1.

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPH PAaBHOYCKOPEHHOM
JBMOKCHUU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OTMHAKOBEI.



5. MccnenoBaHue 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBXXEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.
Omnpenenenne kodhGUIEEHTa TPEHUS CKOTBKCHUS.
Onpenenenue KECTKOCTH NPYKUHBI.

8. OmnpeneneHue padOThl CHIIbI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJa T0
TOPU30HTAIBLHON TOBEPXHOCTH.

9. Ompenenenue pabOThl CHUJIBI YOPYrOCTH TMpPU TNOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

10. I3y4ueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3gen 2. MexanunuyecKue Ko1e0aHus U BOJHBI.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepuo,
4acToTa, aMIUINTyJAa. MaTteMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPTUU MPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. [IpomonbHble H
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWM T IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompepenenuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAaATHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIepHOJIa KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH Mepuoja  KoJjaeOaHwmii
MPYKMHHOTO MasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUs.

Pa3nen 3. DjeKTpoOMarHuTHOE 1oJie ¥ 3JIeKTPOMArHUTHbIE BOJIHBI.
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ONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBOICTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pasnen 4. CBeroBble siBJICHMS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u Jlynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTPa)XEHUSI B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyyent B muH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKkoCcTh U JaabHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JIUH3.

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jyya OT yria
NaJICHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUSI CBETOBOIO JIy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BIL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znen 5. KBanTOBBIE SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NOroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HW3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX sanep. CBsA3p Macchl W AHEpPruM. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTp BOgoOpo/a.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIHM YacCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aluH
1 00001IeHNS TTPEAMETHOTO COACPKAHUS U OIBITA IEATEILHOCTH, TPUOOPETEHHOTO
Py U3YYCHUH BCETO Kypca (PU3MKHU, a TaKKe JJIsi MOATOTOBKA K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBaETCsl JOCTUKEHHUE NMPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue



ABJICHHS, NPUMEHSS I[IOJYYEHHbIC 3HAHUWSA, pElarh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIHATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanus3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHSIOT 3aaHUs], B KOTOPBIX UM IpeaJiaracTcs:
HAa OCHOBE IIOJIYYCHHBIX 3HAHWN pacro3HaBaTb M HAYYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITOJI30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YUCJIE 1A POBEPKU TUIIOTES U MOTYUYEHHS] TEOPETHUECKUX BBIBOJOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HCTOUHUKOB
SHEPrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIHUH.
TEMATHUYECKOE IINTAHUPOBAHUE

KoauuecTtBo
Ne i/ HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI
JacoB
Pa3zgen 1. Mexann4yeckue siBJICHUSA
1.1 MexaHn4ecKOoe JIBHKEHUE U CIIOCOOBI €TI0 OIMCAHUS 10
1.2 Bzaumopeiictsue el 20
1.3 3aKOHBI COXpaHEHUs 10
Hroro no paszneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
2.1 ‘ MexaHHYeCKHE KOICOaHuUs
2.2 ‘ MexaHnuyeckue BOJIHBI. 3BYK
Hroro no paszneny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 ‘ DNEKTPOMArHUTHOE MOJI€ U ANEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny
Pa3nen 4. CBeToBbI€ SIBJIEHHUS
4.1 3aKOHBI paclpOCTPAHEHUS CBETa
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CEKTP
Hroro mo pazneny 15
Pa3nen 5. KBanToBble siBJICHHS
51 Hcnyckanue v NOriaoneHue CBeTa aToMOM
5.2 CrtpoeHue aTOMHOTO sipa
5.3 SnepHble peakyun
Hroro o pasneny 17

Pasznes 6. [loBTOpUTEIbHO-00001IAK0IMIA MOAYJIb




6.1 [ToBTOpeHue u 06001IeHNE CoaepKaHus Kypca GU3HKH 3a 9
' 7-9 kiace
Uroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
KosmuecTBo
Nenm/m = Tema ypoka
4yacos
1 MexaHunueckoe ABMKeHHE. MarepuanbHas TOUKa 1
9 Cucrema orcuera. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1
JIBYDKEHUS
3 [TyTb 1 nepemMernieHue. 1
Omnpenenenre KOOpAUHATHI JABMXKYILIErocs Tena.
5 PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHHE 1
6 I'paduku koopaAKMHATEL, YT U CKOPOCTU PAaBHOMEPHOTO 1
JIBYDKCHUSI.
; [IpssMonuHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1
VYckopenue
8 CKOpOCTb MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO 1
nBwxkenus. ['papuk ckopoctu
9 [Iepemenenue npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM 1
JIBY)KCHUH.
10 Pemenue 3amgau o teme: "lIpsamonuneiinoe 1
PaBHOYCKOPEHHOE JIBIKEHHE".
11 CoboaHoe nagenue ten. OnbiTel ['anunes
12 JIBukeHue Tena, OpOIIeHHOTO BEPTUKAIBHO BBEPX.
13 PaBHOMEpHOE IBHKEHUE IO OKPYKHOCTH. 1
[{eHTpOCTpEMUTENBHOE YCKOPEHUE
14 [lepuon u yactora obpauieHus. JluneiHas 1 yriaoBas 1
CKOPOCTH
15 IToBTOpeHue Temsl: "MexaHnueckoe JBHKEHHE" . 1
16 IIepsbiit 3axk0oH HprotoHa. IIpyHIMI OTHOCUTEIBHOCTH 1
lanunes.
17 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS Crla 1
18 Pemenue 3anau Ha npuMeHeHKe 3aKk0HOB HploTOHA. 1
19 Tperuit 3akon HeroToHa. 1
20 Cuna ynpyroctu. 3akoH ['yka 1
21 Pemenne 3amau mo teme «Cuita ynpyrocTuy 1
29 JlaGopatopHas pabota «OnpeeneHne sKeCTKOCTH 1

IPYKUHBDY




JlaGopatopHas pabota "Onpexnenenue ko3dduimenra

23 TPEHHUS CKOJIbKEeHUS"

24 Cuna tpenus. Pemenue 3agau no teme «Cuia TpeHus»

o5 Pentenue 3amaud mo treMe "3axonsl HeroTona. Cuma
ynpyroctu. Cuna tpeHus"

26 3aKOH BCEMUPHOT'O TATOTEHHUS.

97 ITepBas kocMuyeckas ckopocts. HeBecomocTs 1
Heperpy3Ku.

28 PaBHoBecue maTepuanbHOW Touku. MomeHT cuiibl. LlenTp
TSAKECTH.

29 Pemenue 3amau mo reme "Mowment cuiel. Llentp tsoxectn"

30 [ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe
"MexaHndeckoe aBrKeHue. Bzanmoaeiictsue Ten"

31 KonTtponpHast pabora o Teme "MexaHU4ecKoe JBHKECHUE.
BsaumoneiictBue ten"

39 Nmnynse Tena. UMnysbe cubl. 3aKOH COXpaHEHUs
UMITYJIbCA.

33 Pewenue 3anau no reme "3akoH COXpaHEHUs UMITyJIbca"

34 VYpok-koH(pepenuus "PeakTuBHOE ABUXEHUE B IPUPOC U
TeXHHUKE"

35 Mexanuueckasi paboTa 1 MOLUTHOCTb

36 PaboTa critbl TSOKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS
JlaGopatopHas pabota «OnpeneneHne paboTsl CUIIbI

37 TPEHMsI IPU PABHOMEPHOM JIBUKEHUU TeJla 10
TOPU30HTAIBHON TOBEPXHOCTU»

38 CBs13b sHepruu u paboThl. [loTeHnnanbHas sHeprus

39 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPrUu

40 3aKOH COXpaHEHUsl PHEPTUU B MEXAHUKE

41 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA COXPaHEHUS
DHEPIHUH.

42 KonebaTenbHoe NBUKEHUE U €T0 XapaKTePUCTUKU

43 Bennuunsl, Xxapakrepusyromnye KoyiedarenbHoe
JIBIDKEHUE.

44 MaremaTnueckuil ¥ IpyKUHHBIN MasITHUKH

45 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH NepHOa
¥ YaCTOTHI KoJIeOaHuH rpy3a Ha HUTH OT JUITMHBI HUTH.

46 [IpeBpatieHye sHEPrun Npyu MEXaHUYECKUX KOJICOaHUSIX.
3aryxaromue KojnebaHus.

47 Breinyxnennsie konaebanus. Pe3onanc.

48 Pemrenue 3ama4 mo teme: "Mexanuyeckue Konebanus'".




Mexaunueckue BoHBL. CBOMCTBA MEXAHUYECKHUX BOJIH.

48 [TpononpHBIE U TIOTIEPEUHbIE BOIHBI 1

49 Ypok-koHpepenmus "MexaHnuecKrue BOJIHBI B TBEPAOM 1
tene. CelicMuyeckue BOJIHBI"

50 3ByK. PacmipocTpaneHue u OTpakeHHE 3ByKa 1

51 Ypok-uccnenoBanue "HalOuo1eHrne 3aBUCUMOCTH BBICOTHI 1
3ByKa OT YacTOThHI"

59 I'poMKOCTB 3ByKa M BICOTA TOHA. AKYCTUYECKHI 1
pe30HaHC

53 Ypok-koHbepenmus "YnbpTpa3ByK U HHOPaA3BYK B 1
MPUPOJIC U TEXHUKE"

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI 1
coxpaHeHHs. MeXaHW4ecKre KOJIeOaH s U BOJTHBI"

55 KonTponbhas pabota no Teme "3aKOHbI COXpaHEHUS. 1
Mexannueckue KojieO0aHusl U BOJTHBI"

56 MarnuTHOe 1oJjie ¥ ero rpaduueckoe n3o00paxeHHe.

o7 Hamnpagnenue Toka u €ero MarHUTHBIX JTUHUH.

58 OO6Hapy>xeHre MarHUTHOTO TIOJIS 110 €r0 JICHCTBUIO Ha 1
aNeKTpudecKuit ToK. MHIyKIMsS MarHUTHOTO TOJIS.

59 WNunyknuus marautHoro nostst. Pemenue 3aaau.

60 MarHuTHBbII HOTOK.

61 JlaGopaTtopHast pabota «M3yueHue siBneHus 1
AIIEKTPOMATHUTHON UHIYKITUN.

62 Hanpasnenue nnaykimonHoro toka. [Ipasuo Jlena. 1

63 [TosryueHne nepeMeHHOro ToKa. 1

64 [Tepenaua snexrpuyeckoit snepruu. Tpanchopmarop. 1

65 DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMAarHUTHBIC BOTHBI 1

66 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH 1
Ypok-konpepentus "llkana 31eKTpOMarHUTHBIX BOJH.

67 Hcnonb30BaHKe 2IEKTPOMArHUTHBIX BOJH JJISE COTOBOM 1
cBsA3H"

68 Pemenue 3a1ay Ha onpeesieHrne 4acTOThl U JITHHBI 1
AIIEKTPOMATrHUTHOW BOJIHBI

69 [ToryueHue 31eKTPOMAarHUTHBIX KOJIEOAHUH. 1
KoneGaTenbHbIi KOHTYP.

70 DneKTpoMarHuTHas npupoza ceera. CKOpocTh CBETa. 1
BousiHOBBIE CBOJICTBA CBETA

71 3aKkOH OTpa)k€HHs CBeTa. 3epkaia. Pemenue 3agaq Ha 1
MPUMEHEHHE 3aKOHA OTPaKEHUs CBETa

72 [Ipenomnenune cBera. 3aKOH MPEJIOMJICHUS CBETA 1




[TonHoe BHYTpEeHHEE OTpakeHHE cBeTa. Mcronb3oBaHue

73 MTOJITHOTO BHYTPEHHET0 OTPAKCHUSI B ONITHYECKHUX 1
CBETOBOJIAX

74 Paznoxenue 6enoro ceera B criekTp. OnbiTel HploTOHA. 1
CnoxeHue ciekTpaiabHbIX 1IBETOB. [lucnepcus cera

75 JlaGopaTopHas pabora "HaOmroaeHue 1ucrepcun CBeTa 1
IIPU MPOXOKJICHUH €r0 CKBO3b IMPU3MY".

76 Ypok-npaktukym "HabmroaeHne cieKTpoB UCITycKaHus". 1

77 Ucnyckanue u nornomieHue ceera atomoM. KBaHTEHI. 1
JInnelyaTeie CIIEKTPBI

78 [ToBTOpeHue TemMbl:" DaeKTpoMarHuTHOE noJie. BoiHoBbIE 1
CBOICTBa cBeTa".

79 IlBeTa Tei. 1

80 CamocTtosrenbHas pabota no teme: "MexaHuueckue u 1
AJIEKTPOMAarHUTHbIE BOJIHBI".
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP U

81 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH X HAOIIOJCHUH Yepe3 1
[[BETOBBIC (DUIIBTPHI.

82 PannoakTuBHOCTE M €€ BUIBI 1

83 Crpoenue atomHoro siapa. Hykinonnas mozens 1

84 [Toctynater bopa. Moaens aroma bopa. 1

85 DKCTepUMEHTAIbHBIE METOAbI UCCIIEOBAHUS YaCTHII. 1

86 JlaGopaTtopHas pabota "M3ydeHue TpeKoB 3apsKEHHBIX 1
gacTull'".

87 Crtpoenue atomHoro siipa. Hykinonnast Mmojiens. 1

88 PannoaktuBHbIe npeBpanieHus. M30Tomnsl 1

89 Pemenue 3aa4 o teme: "PasnoakTHBHBIE TpeBpaIieHus "

90 CamocTtosrenbHas pabota o teme:" CTpoeHue aToma. 1
PagnoaxTuBHBIE IpEBpaIcHu".

91 DHeprus CBSI31 aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH.

92 Pemenue 3anau no teme "Snepusie peakuun’.

93 SInepHble peakuy. 3aKOHBI COXPAHEHMS 3apsA0BOTO U 1
MacCOBOT'O YHUCEI
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

94 "DNEeKTPOMAarHUuTHOE MoJie. DIEKTPOMArHUTHBIEC BOJIHBI. 1
KBanToBsie siBneHus"

95 KonTtponbHas pabota no teme "DneKTpOMarHuTHOE T0JIE. 1
DJIEKTPOMarHuTHbBIE BOJIHBI. KBaHTOBBIC SABIEHUA".

96 PaGora ¢ Tekctamu o Teme "KBaHTOBas U simepHas 1
¢buzuka"

97 [enenue saep ypana. llennas peakiusi. 1




98

SAnepHelii peakTop. ATOMHAas SJHEPIreTHKA.

99

100

TepmosinepHas peakuusi. crounuku sHepruu CoaHua u
3BE3 1L

Pemenue 3amaud no treme "Anepusie peakuuun'

101

102

JleficTBHS paqOaKTUBHBIX U3JIy4EHUU HA KUBbBIC
OpraHu3Mbl. 3aKOH PaIlOaKTUBHOIO pacnajia.

[ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1Mo Teme
"KBanToBas u sinepHas ¢pusuka'
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