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INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O

®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3nuecKkoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH J1I0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LEHHOCTH Oe3omacHOro oOpa3a MKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- copMHUpPOBaHHOCTh HaBbIKA pe(dIeKCHUU, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOI'o e MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (PUIUUECKHX
3HAHUM;

- HHTEPEC K MPAKTUIECKOMY U3yUYEHUIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUS:

- OpUEHTAlMsl Ha NMpUMEHEHHE (PU3MUECKUX 3HAHUM JUIs pelleHHs 3a1ad B
00JIaCTH OKpY’KaloIlIeW Cpenpl, IUIAaHUPOBAHMSI IOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

- OCO3HaHHUE III00AJILHOTO XapaKTepa SKOJIOIMYECKHX IMpoOJeM U IMyTell ux
pelIeHus;

8) amanTanum K M3MEHSIIOIUMMCH YCJOBHAM COLMAJIBHOW WM NPHPOIHOM
cpeabl:

- TOTpeOHOCTh BO B3aWMOJEHCTBUM MPHU BBIIOJHEHUU UCCIEIOBAHUA U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTHUX;

- TIOBBIIIEHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENbHOCTD;

- IOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (OpPMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl 0 PUBNYECKUX OOBEKTAX U SIBICHUSAX;

- 0CO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIIETEHTHOCTEH B 00JlacTH
bu3uKy;

- IUITAHUPOBAHUE CBOErO Pa3BUTHS B NPUOOPETEHUM HOBBIX (U3UUECKUX
3HAHUM;

- CTpEMJIEHHE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3H MPUPOIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

- OLIEHKa CBOMX JECHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO

oO1mero o6pa3oBanus y o0ydarornierocs: OyayT copMUpoOBaHBI MeTANIPeIMETHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiliCTBUS

Bba3zoBble JJoruueckue JeMicTBUA:
e BBIABIATh M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



e yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(pUKALMU, OCHOBAHUS AJIS
0000IICHHS U CPAaBHEHHS,;

e BBIIBJISATH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBAEMbIX (paKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBIBISTh MPUYMHHO-CJICACTBEHHBIC CBSI3U MPU H3YYCHUH (PUINYECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEIIMYUH;

e CaMOCTOSITEIBLHO BBIOMpATh CIIOCOO perieHus y4deOHOW (U3NUecKou
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckme 1eiCTBUSL:

® HCIOJbH30BaTh BOIPOCHI KaK UCCIIEI0BATEIBLCKUM MHCTPYMEHT MO3HAHUS;

e IIPOBOAMTH MO CAMOCTOSTEIBHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

e OIICHMBATh Ha TPUMEHHMOCTbh U JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WJIM IKCIIEPUMEHTA;

e CaMOCTOSITEJIBHO (hOPMYIHPOBATH OOOOIICHHS U BBHIBOJBI IO PE3YJIbTATaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

e TMPOTHO3MPOBATh BO3MOXKHOE JaibHElWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATOIOKEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nunpopmanmueii:

e TPUMCHATH PA3IMYHBIC METOJIbI, HHCTPYMEHTBI M 3aIPOCHI TIPH TIOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

e AHAM3HWPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (DOPM TMIPEICTABICHHUS;

e CaMOCTOSITENIBHO BBIOMpPATh ONTHUMAIBbHYIO (QOpMYy TPEACTaBICHUS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe el CTBUS:

e B Xxoje 0OO0CyXjeHHUs y4eOHOro Marepualia, pe3ysibTaTOB JIa0OpPaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

e COMOCTAaBJATh CBOU CYXKIEHUS C CYXKICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, OOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3UIIHM;



e BBIPAXAaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX M MMChMEHHBIX TEKCTAX;

e TyOJMYHO MPEJCTABIATH PE3YJIbTAThl BBHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

e IOHMMATh H  HWCIOJb30BaTh  TPEHMYIIECTBA  KOMAaHIHOH |
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

e TPUHUMATH [IETM COBMECTHOW NEATETHLHOCTH, OPTaHU30BBIBATH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;

e BBINOJIHATH CBOIO YacTh PabOTHI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

e OILICHMBATh KAa4e€CTBO CBOETr0O BKJAJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusauus:

e BBIABISITH MPOOJEMBI B )KM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIS pelieHns (pU3nUeCcKUX 3HaHUi;

e OpUEHTHPOBATHCS B  PA3IMYHBIX MOAXOJAAX MPHUHATUS  PELICHUM
(MHIMBUAYaJIbHOE, TMPUHATHE PEUIEHUs B TPYIIE, NPHUHITHE PEIICHUM
rpyIIon);

® CaMOCTOSITEIbHO COCTABIISATh AJITOPUTM pelIeHUs] (PU3NUYECKOM 3a1aun WU
IUIaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JieN1aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJjiaraTh IiaH €€ U3BMEHEHUS,

e OOBSACHATHP MPHUYMHBI  JIOCTIKEHUS  (HEIOCTHIKEHHUS) pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATEIBLHOCTH (B TOM YHCJIE€ B XOJ BBINOJIHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh CeOSl HA MECTO APYTOro YeJoBEKa B XOJE CHOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;

e MpHU3HABaTh CBOE MPABO Ha OIMMOKY MpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty o0yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIMXKEHUS, Aehopmalius
(ympyrasi, mjacThudeckas), TPEHHE, IIEHTPOCTPEMHUTEIBLHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIallbHO30PKOCTh,
CHEKTpPbl UCIYCKAaHUS U MOTJIONICHUs, aib(a, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SiFIEpHAsl SHEPTETHKA,

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUXEHHE, CBOOOJIHOE
MaJICHUE TEJl, PABHOMEPHOE IBUKEHUE IO OKPYKHOCTHU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, MNPSIMOJIMHENHOE pacCIpOCTPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHHE OEJIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIyYEHUS ) TI0 OMHUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpyXaroleM Mupe (B TOM 4yucie (QU3UYecKHe SIBICHUS B MPHUPOJE:
MPUJIMBHI U OTJIUBBI, IBUXKeHUE TU1aHeT COJIHEUHOW CUCTEMBI, PpEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE NEWCTBHE BUIMMOTO,
yIbTPpaduOIECTOBOTO W PEHTTCHOBCKOTO M3JYyYEeHHM, €CTECTBEHHBIN
paauoaKTUBHBIM (DOH, KOCMUYECKHE Jy4d, PaJdOaKTUBHOE H3ITyUYCHHE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAMOAKTUBHBIX W3IYYEHUW Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOJIb3YSI
dbu3ndecKue BEIWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHE, TMEPEMEICHHE, IMyTh, YIIOBas



CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
OPYXUHBI, KUHETUYECKash SHEpPrusi, IOJHAs MEXaHW4YecKas >SHEpIus,
NEPUOJ U YacTOTa KoieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMJICHUS CPEAbI), TP OMUCAHUU
IPABWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIHOJIb3YEMBIX BEJINYMH,
0003HaUYEHUs M EOUHMLBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHIUI CYNEPIO3UIUA CWI, IPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBACHATh (PU3NYECKHE TPOLECCHl M CBOMCTBA TeJd, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB C OMOpod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OMHUpaOIIMEcs Ha cucremMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBbI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHUs], TPOBOAUTH PAcUEThl U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIUNYUHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(Gu3NYECKUX METO/OB, MCIOJb3ys OMHCAHUE HCCIIECJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBATh NPABWIBHOCTH MOPsJIKa
MPOBEICHUS]  UCCIENOBAaHUS, JIeNlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
¢dusznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHH, 3aBUCHUMOCTh NEpUOAa KoJeOaHWN NPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT



aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHs MpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITA U €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSMBIX W3MEPEHUM, ONpeessis
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoiel JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOpPaA);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3HUECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHU
Ipy PaBHOYCKOPEHHOM [IBIDKEHMM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHus): IUIAaHUPOBATh HCCIENOBAaHUE, CAMOCTOSTENBHO CcOOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPapUKOB, JIeJIaTh BBIBOIBI IO
pe3ylbTaTaM HCCleI0BaHNUS;

MPOBOJUTH KOCBEHHBIC HW3MEPECHHS (U3MUYECCKUX BEIWYUH (CPEIHSSI
CKOpPOCTb M YCKOpPEHHME Teja TpU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBHITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIE PE3yIbTaThI C YIYETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS WM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CIOUAOMETP, NATYMKU TOJOXKEHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,



9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuiabCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKHX 3a/]ad, ONTHYECKHE CXEMBI MIJis
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HH 1711 oOecrniedeHnsi 0€30MacHOCTU MpU OOpalIeHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370pOBbSI M COONIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3aMpOC, HAXOAUTD
IyTH ONpPEAENICHHs IOCTOBEPHOCTU MOJIYYEHHOW MH(OpPMALMK HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK HCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



2. Conep:xxanme y4eOHOI0 Kypca.

3akoHbl MexaHuku (31 4)

MexaHuueckoe IBUXKEHHME W €ro BHIbl. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MeXaHH4YecKoro napwxeHus. Tpaexropusa. Ilyrs. PaBHOMepHOe mnpsMonuHeiHoe nuxeHue. CKOPOCTb
PaBHOMEPHOTO NIPSIMOJIMHEMHOro nBMKeHus. HepaBHOMepHOoe mnpsMonuHelHoe nBrxkeHue. CpenHsas
ckopocTb. PaBHOyckOpeHHOe nBHKEeHHE. YckopeHue KuHemarudeckue ypaBHEHHs IPSAMOJIMHEHHOIO
JIBUKEHMS. J[BUJKEHUE Tella 10 OKPYXHOCTU C IOCTOSSHHOM IO MOJYJI0 cKopocThlo. Ilepmon m uacrtora
oOpamienusi. Jluneitnass u yrioBasi ckopocTu. LleHTpocTpemuTenbHoe yckopeHue. BsaumopeiicTBue ten
Macca Ttena. M3MmepeHue macchl Tena MHpPU IMOMOIIM B3aUMOIEHCTBUA. JIMHaMHUYECKHE XapaKTEPUCTHKHU
MexaHuueckoro nsrxkeHus. Llentp Tsokectu. 3axkonsl Herorona. IlpuHnmn ornHocurensHocTH ['anmnes.
I'panunpl npumennmoctu 3akoHOB Hprorona. UMmynbsce Tena. 3aMKkHyTasi cUcTeMa Tel. 3aKOH COXpPaHEHUS
umnynbca. PeakTuBHOe jBWKeHHME. PeakTuBHBIM aBuratens. MexaHudeckas pabota. MOIIHOCTS.
[ToreHnnanpHast U KUHETUYECKAs SJHEPIHsl. 3aKOH COXPAHEHUSI MEXaHUYECKOW YHEPTUH.
M HBapraHTHOCTh YCKOPEHHUSI.

JL.P. Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO IBUKEHUSY.

K.P. Ne 1 «3axkonbl HeroToHa».

K.P. Ne 2 «3ak0oHBI COXpaHEHHSI.

JlaGopaTopHbie ONBITHI.

N3yuenne BTOoporo 3akoHa HreroortoHa. M3ydenune tperbero 3akoHa Herotona. HccimenoBanue
3aBUCHUMOCTH CHUJIBI YIIPYTrocTH OT Aedopmanuu. VMcenenoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOpMAJIbHOTO AaBieHus. M3Mepenue MexaHn4eckoil paboThl.

[InanupoBaHHbBIE PE3YIbTATHI
Ha yposne 3anomunanus
¢u3nueckrue BEIMYUHBI U UX YCIOBHBIE 0003HAUEHUS: IyTh, NIEPEMEIIEHUE, BPeMs, CKOPOCTb, YCKOPEHHE,
Mmacca, cujia U eAMHUIIBI U3MEPEHUS;
¢du3nueckne npudopkl: TMHEHKA, CEKYHI0MEp, phlYakHbIE BECHI, TUHAMOMETP;
METO/bI U3y4YeHHUsl GU3NUYECKUX SIBIICHUM: HAOII0AeHNE, SKCIIEPUMEHT, TEOPHUSI.

BocnpousBoauts:

OTIpe/ieNIeHus] TIOHATHI: MaTephalibHasi TOYKa - MOJENIb B MEXaHMKe, 3aMKHYyTas CHCTeMa TeJl U3MEpeHHe
(GU3NIECKOI BeTMUMHBI, IIEHA JISICHUS IKaJIbl H3MEPUTEIHFHOTO IPUO0Pa;

kA ompenesieHUs] TIOHATUI: MEXaHHMUECKOE JIBWKEHHE, CUCTeMa OTCUYETa, TPAeKTOpus ,p.I.J, CBOOOJHOE
HaJIeHNe, IBIKEHHUE TI0 OKPYXHOCTH C IMTOCTOSHHOM IO MOAYJIIO CKOPOCTBIO; TEPHOJ] M YacToTa OOparmieHus,
MeXaHU4JecKasi paboTa U MOITHOCTh, YHEPTHSI.

*#%* (hopMyJIbl OTHOCUTEIHHOM MOTPEIIHOCTH U3MEPEHUI.

Ha yposne nonumanus

[IpuBOOUTE NPUMEDHI:




Pa3nuyHbIX BHUIOB MEXAHMYECKOTO JBIIKEHUS, WHEPLUUATIbHBIX M HEUHEPIHAIbHBIX CUCTEM OTCUETa,
(bU3UYECKUX CBOMCTB TEJ U BEIIECTB, (PU3NIECKUX TPHOOPOB;

&% CBSI3h MEXKIY (PU3HMUESCKUMU BETUYHMHAMU, (PU3HUYECKUX TCOPHIA;

OOBSCHATD:

Ousnyeckue SABICHUS, B3aUMOJCHCTBUE TeJ, SBJICHHE HWHEPLUUHU, MPEBpALlEHUE MOTCHIHUAILHOU U
KMHETUYECKON IHEPTUU U3 OJHOTO BUA B APYTOM. .

[Tonnmath: BEKTOPHBIM XapakTep (PU3MUECKUX BEJIMYMH: IEPEMEIIECHUsl, CKOPOCTH, YCKOPEHHS, CHUIIbI,
UMITYJIbCA; OTHOCHTEIHHOCTh MEPEMEIICHHS, CKOPOCTH, UMITYJIbca U WHBAPHAHTHOCTH YCKOPEHUs, MacChl,
CWJIBI, BpEMEHH;, YTO Macca- Mepa HHEPTHBIX U IPABUTALMOHHBIX CBOWCTB TeJa; YTO YHEPTHs XapaKTePU3yeT
COCTOSTHUE Tella U €ro CIOCOOHOCTh COBEpIIaTh padoTy; CyIIECTBOBAHUE I'PAaHUI] TPUMEHUMOCTH 3aKOHOB:
3akoHOB HpIOTOHA, 3aKOHAa BCEMUPHOIO TATOTEHHUs, 3akoHa ['yka, 3aKOHOB COXpaHEHHUS HMIyJIbca U
MEXaHUYECKON YHEPTUU:

3HaYeHHE 3aKOHOB HBIOTOHA M 3aKOHOB COXpaHEHUs Al OOBSCHEHHs CYIIECTBOBAHUS HEBECOMOCTH W
Neperpy30K, ABMKCHUS CITyTHUKOB IJIAHET, PEAKTHBHOTO JIBUKCHHSI, IBUKCHHUE TPAHCIIOPTA

[Tonnmath:pyHIaMEHTATBHYIO DPOJb 3aKOHOB HBIOTOHA B KJIaCCHYECKOM MEXaHUWKE Kak (U3NYECKOM

TEOpUH; TIPEICKA3ATCIbHYI0O UM  OOBSCHUTCIBHYIO (YHKIMH  KJIACCHYCCKOW MEXaHUKU; poIb
dyHIaMEHTAIBHBIX (U3NYCCKUX OIBITOB- ONbITOB [ammines u KaBenawia- B CTpyKType (DHU3HUECKOMN
TEOpHH.

*¥% CYIIeCTBOBAHHUE CBSI3EH M 3aBUCUMOCTEH MEXTY (GU3NICCKUMHU BEIINIHHAMHU

Ymemn:
Ipumenamo 6 cmanoapmHuIX CUMYayusx
Ctpoutb, aHATU3UPOBATH U YUTATh TpaUKH 3aBUCUMOCTH OT BPEMEHU: MOJYJISA U TPOEKIIUK YCKOPEHUS
PaBHOYCKOPEHHOTO ABWKCHUST MOJYJIS U IPOSKIIUUA CKOPOCTH PAaBHOMEPHOTO M PaBHOYCKOPEHHOTO
JBUKCHHS, KOOPIUHATHI, IIPOCKITUU ¥ MOIYJISI IIEPEMEIICHUST PABHOMEPHOT'O U PABHOYCKOPEHHOTO
JIBUKEHHS; 3aBHUCHUMOCTH: CHJIbI TPEHHSI CKOJIBKEHUS OT CUIIbl HOPMAIBHOTO JaBJICHUS, CHIIbI YIPYTOCTH OT
nedopMaruu; onpeaensTh No rpadukaM 3Hau€HUE COOTBETCTBYIONINX BETUYHH;

U3MEPSATH CKOPOCTh PABHOMEPHOTO JIBUYKEHUS, MTHOBEHHYIO U CPEJHIOI0 CKOPOCTh, YCKOpEHUE
PaBHOYCKOPEHHOTO JBIKEHUS, KOOPPHUIIMEHT TPEHUS CKOJIBKEHHUS, KECTKOCTh PYKUHBI;  BBIMOTHSITH MO/
PYKOBOJICTBOM YYHTEJISI HITH TI0 TOTOBOM MHCTPYKIIUU YKCIIEPUMEHT TI0 U3YYCHUIO 3aKOHOMEPHOCTH
PaBHOYCKOPEHHOTO JBW)KCHHUS, 3aBHCHMOCTH CHJIBI TPSHUS CKOJIBKEHHUS OT CHIJIBI HOPMAaJIBLHOTO JIaBJICHHUS,
CHWJIBI YIIPYTOCTH OT JedopMaIuy;

***  pUMEHSATH: KHHEMAaTUYEeCKHUE YPABHCHHS JIBIKCHUS K PEIICHHUIO 3371a9 MEXaHUKH; 3aKOHBI HploTOHA 1
GbopMyIBI K PELICHUIO 3a/a4 CIEAYIONUX THUIIOB: JBUXKEHHE TEN MO OKPYKHOCTH, ABM)KCHHE CITyTHHUKOB
TUTAHET, YCKOPEHHOE JIBIDKEHHE Tell B BEPTHKAIBHON MIIOCKOCTH, JBMKEHUE TPU ACHCTBUU CHIIBI TPEHUS

(HaxoJeHNE TOPMO3HOTO IMYTH, BPEMEHU TOPMOKEHUS ), IBUKEHHUE IBYX CBA3AHHBIX TeJ( B BEPTHUKAIbHOU U



TOPU30HTAILHON IUIOCKOCTSIX). 3HAHUS 3aKOHOB MEXaHHMKH K OOBSCHEHHIO HEBECOMOCTH U TEpErpy3oK,
JBUKEHMSI CITYTHUKOB IUIAHET, JBUKEHUE TPAHCIIOPTA.
YMeTb: 3anmuchiBaTh ypaBHEHHs MO TpaduKaM 3aBUCUMOCTH OT BPEMEHH: MPOEKIUH W MOMAYIIS
NepEMELIEHMS], KOOPAUHATBI, IPOEKLIUU U MOIYJsl CKOPOCTH PAaBHOMEPHOTO U PABHOYCKOPEHHOTO JIBUKEHUS;
3aBUCUMOCTH: CHJIBl YIPYrocTd OT JAehopMaliM, CUIbl TPEHHUS CKOJBXEHUS OT CHUJIbl HOPMaJIbHOI'O
JIaBJICHUs; YCTAHABIMBATh B IPOLECCe MPOBEACHMS HCCIEAOBATENbCKOTO SKCIEPUMEHTa JaHHBIE
3aKOHOMEPHOCTH;
*#%* mpuMeHATh 3aKOHbI HbroTOHAa M (GOpMynbl K pEIIEHHIO 3a7ady THUIOB: JBH)KEHUE CBSI3aHHBIX TeJ,
JBUKEHHE TeJa 10 HAKIIOHHOM IJI0CKOCTH.
Ipumenamo 8 HecmanOapmMHvIX CUMYAYUAX

O6o0Omare u KiIaccu(UUUPOBATh: PA3IUYHbIE BHJIbI MEXAHHMUYECKOrO ABMKEHMs; 00 ypaBHEHUSX
JBIDKEHUS; O JMHAMUYECKUX XapaKTEepUCTHKaX MEXaHMYeCKUX sBICHUH M 3akoHOB HproToHa, 00
HHEPreTUUECKUX XapaKTEPUCTUKAX MEXaHUYECKUX SBJICHUI U 3aKOHAX COXPAaHEHUS B MEXAHUKE.

[TpuMeHATh METO/Ibl €CTECTBEHHO-HAYYHOI'O IO3HAHUS, B TOM YHCJIE UCCIIE0BATENILCKUM, K U3YUEHUIO

MEXAHUYECKUX SIBJICHUN, HHTEPIPETUPOBATH MIPEI0JIaraéMble UM IOJy4YE€HHBIE BHIBOJIBI ;
*#% OueHUBATh CBOIO JESITENHLHOCTD B MPOLIECCE Y4eOHOTO MO3HAHMUS.
MexaHn4yeckue KoJeOaHus1 U BOJIHBI (8 1)
KonebarensHoe npuxkenue. ['apmonndeckoe xonedanue. Maremarndeckuili mastHuk. Konebanus rpysa Ha
npyxutne. CBobonHble koneOanus. [IpeBpamienust sHepruu npu KojaeOaTeJbHOM JABM)KEHUHU. 3aTyXarolliue
KoseOanus. BeiHyXx/1eHHbIe KojeOanus. Pe3onaHc.

Pacnipoctpanenue konebanuit B ynpyrux cpeaax. IlpomonbHbele u nmonepednbie BOJIHBI. CBS3b MEXITY
JUIMHHON BOJIHBI, CKOPOCTBIO BOJIHBI U 4YaCTOTOW KoJIeOaHUH. 3aKOH OTpa’KeHHsI MEXaHUYECKUX BOJIH.
CkopocTb U yCKOpeHHe MpH KosiedaTenbHOM IBHkeHUH. NHTepdepenus u qudpakius BOJIH.

JI.P. Ne 2 «M3ydenue koyie0aHNUi MAaTEMaTUUECKOTO U MPYKUHHOTO MasiTHUKOB.
JL.P. Ne 3 «M3mMepeHne yCKOpeHusi CBOOOHOI O MaJJeHHs € IIOMOLIbI0 MATEMaTHYECKOTO MAsTHUKAY.
K.P. Ne 3 « Mexanndeckue KoeOaHus ¥ BOJTHBI
JlaGopaTopHble ONBITHI N3ydyenune kosebanuil rpysa Ha mnpyxkuHe. M3mepeHue KECTKOCTH
IPYKUHBI C TOMOILBIO MPYKUHHOTO MasATHUKA.
[TnanupoBaHHbIE PE3yIbTATHI
Ha yposne 3anomunanus
Ha3zvieamo
¢du3nUecKre BeTMYUHBI U UX YCIOBHBbIE 0003HAYECHHUS, €IMHHUIIBI U3MEPEHUS: CMEIlleHUEe, aMILTUTY/a,
NEepUOJ, YacToTa, UIMHA U CKOPOCTh BOJIHBI;
Bocnpouzeooumy: onpeeneHus MoJeneil MEXaHUKH: MaTeMaTHYeCKUH MasgTHUK, IPYKUHHBIH MasTHUK
HNOHATHS: KojebaTelbHOE ABUKEHHE, BOJTHOBOE JABMKEHHE, CBOOOIHBIE KOJeOaHusl, COOCTBEHHbIE

KOJ'Ie6aHI/I$I, BBIHYXJICHHBIC KoJicOaHUS. PE30HAHC, IOMECPEUYHAasa BOJIHA IPOJOJIbHAaA BOJIHA, CMCIICHUC,



aMILTUTYJa, IEPUOJ ¥ YaCTOTa KOJIeOaHUM, JUIMHA U CKOPOCTh BOJIHBI, MEXaHWUYeCKas BOJHA,
3BYKOBasi BOJIHA,

dbopMymbI: Ieproia KoJieOaHU MaTeMaTUIECKOTO MasiTHUKA, Teproaa KoJleOaHui MPyKHHHOTO
MasiTHHKa, CKOPOCTH BOJIHBI,

Onucvigams

HaOII0JaeMble K0JaeOaHus U BOJIHEI ;

BocpousBoauTs:

OIIpeIeTICHNE MOJICITN KOJIeOAaTebHON CUCTEMBI;
onpeneneHue IBiIeHU: nudpaxnus, nHTepPEpeHIIU;
*#% hopMyIbl MAKCHMYMOB 1 MUHUMYMOB HHTEP()EPEHIIMOHHOM KapTHUHBI.

Ha ypoene nonumanus
OOBSACHATH:
IpoLecC YCTAHOBJICHUS KOJeOaHUN MPY)KMHHOTO ¥ MaTEeMaTH4YeCKOT0 MasiTHUKOB, TPHYHHY
3aTyXaHus KojeOaHuil, MpeBpalleHue SHEPTUH IPU KoJIeOaTeIbHOM JIBUKEHUH, TIPOIIECC
o0Opa3oBaHus Oerymiel BOJHBI CBOHCTBO BOJHOBOTO JBM)KEHUS, ITPOIIECC 00pa30oBaHU
UHTEpPEPEHINOHHON KapTHHBI;
I'paHUIBI TPUMEHUMOCTH MOJIeJIEHl MAaTEMAaTHYECKOTO U MPYKUHHOTO MasITHUKOB.
Ilpusooums npumeput.
K0J1e0aTeNbHOTO U BOJHOBOTO JBM)KCHHH, yu€Ta M HCIIOJIb30BAHHE PE30HAHCA B MPAKTHUKE;
O0BsicHATH 00pa30BaHNE MAKCUMYMOB U MUHUMYMOB HHTepPEPEHIIMOHHON KapTHHBI.
o0pa3oBaHue MONEPEYHOMN U MPOAO0JIbHOIN BOJHBI;
pacmpocTpaHeHHE 3ByKa B CpPEJe;

IMPOUCXOKIACHUC 3Xa.

Ymemn:
IIpumenamo 6 cCmanOApPMHbBIX CUMYAYUSX:
OPUMEHSITh GOPMYJIIBI IEPHOAA U YaCTOTHI KOJIeOAaHUI MaTEeMaTUUYECKOTO U MPYKUHHOTO MasiTHUKOB,
JJTUHBI BOJTHBI K PEIICHUIO 3a/ay;
OTpeeNsITh YKCIepUMEHTAIbHO TepHUO/1 KoliebaHuil Tpy3a, MOJBEIIEHHOTO Ha HUTH U NMPY>KUHHOTO
MasiTHUKOB.
YMeTh: IpUMEHITh GOPMYIIBl MAKCUMYMOB U MUHUMYMOB aMIUTUTY/Ibl KOJEOaHUN K aHAU3Y
WHTEepPEePEHIIMOHHON KapTUHBI; YCTAHABIMBATH B MPOIECCE MPOBEICHUS HCCIEI0BATEIbCKOTO
JKCTIEPUMEHTA XapaKTep 3aBUCHMOCTHU MEepHoJIa KOJIeOaHN MasTHUKOB OT MapaMeTpoB
KOJIEOATEIBHBIX CUCTEM.
Ilpumenamo 6 HeCMaHOAPMHBIX CUMYAYUSAX!

Knaccudumuporars u 00001maTh:



Bunpl Mmexannveckux kojaeOaHUil U BOJIH, 3HAHUS O XapaKTEPHUCTUKAX KOJEOATEIbHOTO U BOJHOBOTO
JIBWKEHUM, 0 CBOMCTBAX MEXaHHYECKHUX BOJIH..

BrnaneTrs U IpUMEHATD:

MeTtonbl €CTECTBEHHOHAYYHOI'O ITO3HAHUS, B TOM YHCJI€ UCCIEN0BATENbCKUM, K U3YUEHUIO
3aKOHOMEPHOCTEN KoyieOaTenbHOro ABUKEeHUA. HTepnpeTupoBaTh: NpeAnoIaracMple niu
NOJy4EHHBIE BHIBOJIBI;

OueHnBaTh: KaK CBOIO JEATEIbHOCTD B IpOllecCe yUeOHOTO MO3HAHMS, TaK U HAYYHbIC 3HAHUS O
K0Jie0aTeJIbHOM U BOJIHOBOM JBH)KECHUMU.

DleKTpOMaruuTHble siBjaeHus (204)

[TocrositHHBIE MarHuThl. MAarHuTHOE TMOJ€ IIOCTOSHHBIX MAarHUTOB. MarHuTHoe moje 3eMilu.
MarsauTtHoOe 1ose NEKTPUYECKOro Toka. MaruutHas uaaykuus. JInHuy MarauTHOM MHAyKUuu. [Ipumenenus
MarHuTOB U 3JIEKTPOMAarHUTOB.

JleiicTBrE MarHUTHOIO NOJISl HA POBOJIHUK C TOKOM. DJIEKTPOABUIATENb IOCTOSHHOTO TOKA.

SBnenue osnekTpomarHuTHOM uHAyKuuH. Onbitel ®Dapaned. Maruuthbeiii nortok. Hampaienue
MHAYKIHOHHOrO ToKa. IIpaBuno JleHna. B3anMOCBS3b 2JEKTPUUYECKOrO0 M MarHUTHOro noiueil. I'emeparop
IIOCTOSTHHOTO TOKa.

Camounayknus, WHIYKTUBHOCTh KaTymiku. l[lepeMeHHBIH 3ieKTpudeckuii Tok. TpaHcdopmarop.
[Tepenaua snexkTpuyYeCcKO IHEPTUU. 3aKOH JICKTPOMArHUTHOM MHIYKIIUH.

@DponmanvHvie 1abopamopHvlie pabomol

4.M3yueHne MarHuTHOTO IOJISL TOCTOSIHHBIX MarHUTOB.

1. CoOopka s7eKTpoMarHuTa 1 €ro UCIbITaHHE.

2. JlelicTBME MarHUTHOTO TOJISI HA IPOBOTHHUK C TOKOM.

3. HW3ydenue paboThI 37€KTPOIBUTATENS TIOCTOSIHHOTO TOKA.

4. H3ydeHue siBIEHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

JL.P. Ne 4 «3ydeHune sIBICHUS JIEKTPOMArHUTHOW MHIYKIIHH.

K.P. Ne 4 «DnexTpoMaraHuTHast HUHIYKLIHS.
DJIEKTPOMATHUTHBIE K0JIeOaHusI U BOJIHBI (12 1)

Konnencarop. OnekTpuueckass eMKOCTh KoHaeHcaTopa. KomebatenbHblii KOHTYp. CBOOOAHBIE
JJIeKTpOMarHuTHele KosneOaHus. IlpeBpamienus »sHeprum B KojebarteabHOM KoOHType. IlepemeHHbIN
anekTpuueckuii Tok. Tpanchopmarop. Ilepenaya snekrpuueckoit sHEpruu.

DNEKTPOMarHUTHOE T0JI€. DHEPTUS JIEKTPOMArHUTHOTO MOJIsL. DJIEKTPOMAarHUTHbBIE BOIHBI. CKOPOCTH
pacnpocTpaHeHus JIEKTPOMAarHUTHBIX BOJH. Pannonepenaua u paguomnpuem. TeneBuieHue.

DnekTpoMarauTHas npupoga csera. Ckopocth cBeta. [[ucnepcust cBera. BomHOBbIE CBOWCTBA CBETA.
[IIkana 371€KTpOMAarHUTHBIX BOJIH. BiMsHNE 3/IEKTPOMAarHUTHBIX U3JIy4€HUN Ha KUBBIE OPTaHU3MBI.

K.P. Ne 5 «DnekTpoMarauTHble KOJIEOAHUS 1 BOJIHBIY.

JlaGopaTopHbie ONBITHI



Hab6mronenne wuntepdepennun cera. HaOmromenue mudpakmum cBera. COoOpka JeTEKTOPHOTO

panuonpuéMuuka. M3yuenue paboTsl TpaHcopmaropa.
[TmanupoBaHHbBIE PE3yIbTATHI

Ha yposne nomunanus
OOBSICHATB: (U3NUECKUE SBICHUS: DIICKTPOMArHUTHAST UHIYKIIHSI, CAMOUHTYKIIHS ;
IpoIecC BOSHUKHOBEHUS U CYIIECTBOBAHMUS AJIEKTPOMArHUTHBIX KOJIEOAHUH B KOHTYpE, IPEBpallCHHE
SHEPIruU B KOJICOATEIEHOM KOHTYpE, POIIeCC 00pa30BaHUs U PaCIPOCTPAHEHHUE IICKTPOMArHUTHBIX BOJH,
U3JTYyYCHUE U TPUEM JICKTPOMArHUTHBIX BOJIH,
NPUHIUIT JEHCTBUS M YCTPOMCTBO: TEHEpATOpa MOCTOSHHOTO TOKa, FeHepaTopa IePEMEHHOT0 TOKa,
TpaHchopmaropa, IETSKTOPHOTO PaJAUOTIPUEMHNKA, TIPUHIIHIT IEPEAaYH FIEKTPUICCKON SHEPTHH.
O00CHOBBIBATH:
AJIEKTPOMArHUTHYIO TIPUPOJIY CBETA;
UCIIOJI30BaHUE JICKTPOMATHUTHBIX BOJIH PAa3HBIX JMANIA30HOB,;

2 ypoBeHb. OOBICHITE:

IIPUHLIMIIBI OCYIIECTBICHNS MOAYJIALIMY U JETEKTUPOBAHMS PaAMOCUTHATIA;
poab 3kcniepuMeHToB ['epua, A.C. IlonoBa u TeopeTnyeckux nccineroBaHuil MakcBeiia B pa3BUTHH YUYEHUS
00 2JIEKTPOMArHUTHBIX BOJIHAX.

Ha yposne 3anomunanus
NMOHSATHSA: MArHUTHBIN MOTOK (D), UHAYKTUBHOCTH MPOBOAHUKA( 1),37eKTPOEMKOCTH(C), KOdpPHUIIEeHT
Tpanchopmaiuu (k), eTMHUIIBI TUX BenmunH: BO, ['H, @;
JMarna3oHbl 3JIEKTPOMAarHUTHBIX BOJIH.
dusnyeckne yCTPOHCTB: TeHEpaTop MOCTOSHHOIO U IEPEMEHHOr0 TOKa, TpaHchopMaTop
BocnpousBoauTs: onpeaeneHnue MOJENIN UACaTbHbIN KojebaTenbHbI KOHTYp, TpaBuiio JIlenna, popmyss
MarHUTHOT'O MOTOKA ,.UHAYKTUBHOCTH NPOBOJHKKA, EMKOCTH KOHJIEHCATOPA, Neprojaa kosuebanuit OMB,
OMII ,nucniepcust.

OnuceiBaTh: QyHIaMeHTalIbHbIE Qu3ndeckue onbiThl Dapajies; 3aBUCUMOCTh EMKOCTH KOHEHCAaTopa OT
IUIOLIA/IN TUTACTUH, PACCTOSHUS MEX1Y HUMH U HAJIMYUS B KOHIEHCATOPE NUIJIEKTPUKA; METObI N3MEPEHUS
CKOPOCTH CBETa; OMBITHI 110 HAOIIOACHUIO SIBICHUN AUCTIEPCUH, HHTEpPEpEeHIUN U TUPaKIUU CBETA; LKAy
OMB
.2 YpOBEHB
Bocnpou3Boauts: onpeseneHne GU3NUECKUX BETMYNH: aMIUIUTYJHOE U JISHCTBYIOIIEEe 3HAUCHHS
HaIIPSDKEHUS U CUJIBI IEPEMEHHOTO TOKa. OnmuckIBaTh: CBOMCTBa OMB

YMmers:
IIpumenamo 6 CmanoapmHeIX CUMYAYUSX:
OTIpeIEIIATh HEM3BECTHBIE BEJIMUMHBI, BXOAAIIUE B (OPMYJIIbl: MArHUTHOT'O IOTOKA, MHIYKTUBHOCTH,

Ko unrenTa Tpanchopmaluu;



Onpenenars HalpaBlIeHHE UHAYKIMOHHOTO TOKa;
BBINONMHATE POCTHIE OMBITHI 110 HAOIIOACHUIO JUCTIEPCUH, TU(PAKIIMK U UHTEp(EPEHLIMHU CBETA;
®opMupoBaTh 1EJIb U TUIIOTE3Y, COCTABIATH IUIaH IKCIEPUMEHTAIbHON padOTHI;
[TpumensTH: POpPMYIBI IEPHUOIA DIEKTPOMATHUTHBIX KOJICOAHUH 1 AITMHBI SMB K PELICHHIO 3a]1a4,
aHAJM3UPOBATh U OLIEHUBATH PE3YJIbTAThl HAOIIOIEHUS U SKCIICPUMEHTA.
IIpumensamo 6 necmanoapmuuix cumyayusx: 1 yposens
000011aTh pe3yabTaThl HAOIIOJCHUN U TEOPETHYECKUX TIOCTPOCHHUH,
IPUMEHSTH MOyYCHHbIE 3HAHUS JIUIsl 0OBSCHEHHUS SBICHUHN U MTPOIIECCOB;
2 ypoBeHb
cHCTEeMaTU3UpOBaTh: cBoiicTBa OMB pannonuanasona u ontudyeckoro auanasona.  O06001maTk: 3HaHUA 00
OMB pa3zHoro nuarnasoHa.

JyieMeHTbl KBAHTOBOM pusuku (16 4)

OmnsiT Pesepdopaa. [lnanerapuas monens atoMa. CIEKTpBI UCITYCKAHHSI U TIOTJIOIICHHS.
CrniekTpanabHbIi aHAIIN3.

SIBnenue paanoakTUBHOCTU. Anbda-, 6eta- 1 ramma-u3nydeHus. CocraB atTomMHoro siapa. [IpoTon u
HEUTpoH. 3apsn saapa. Maccooe uucio. M3oronsl. Pagroakrususle npespaienus. llepuon nomnypacnaza.
SAnepHoe B3aumoeiicTBUe. DHEPrusl CBsI3M sapa. SnepHblie peakuuu. Jlenenue anep ypana. Llennas peakuusi.
S nepHsblit peakTop.

buonoruueckoe neiicTBUEe paJuoaKTUBHBIX U3JIy4eHUN U UX npuMeHeHue. Cuetuuk Ielirepa.
Jo3umetpusi. SlnepHast sHEpreTuka 1 npodaeMbl SKOJIOTHH.

2 ypoBEHb
Asnenue porodrddekra. ['mnoresa [Inanka. @oton. POTOH U ANEKTPOMATHUTHAS BOJTHA 3aKOH
paaMoaKkTUBHOrO pacnajia. Jlepext Macchl M S3HEPreTUYEeCKUI BBIXOI IAEPHBIX peakiuil. TepMmosaepHbie
peakuuu JlIeMeHTapHble YacTULbl. B3anMHbIe peBpallieHns JIEMEHTapHbIX YaCTHII.
K.P. Ne 6 «CtpoeHne aToMa 1 aTOMHOTO s1ipa. Sl iepHble CHIIBD».
K.P. Ne 7 «DnemMeHTbl KBAHTOBOUM (PU3UKN».
[InanupoBaHHbBIE PE3YyIbTATHI

Ha ypoene sanomunanus

Hasvieamo:

(¢u3MUeCcKyro BETMUMNHY U €€ YCIOBHOE 0003HaUEHHE: MOTJIONIeHHas 103a u3nydenus (D); equauily sToi
BEIUYUHBL: [p;

HOHSITUS: CIIEKTP, CIUIOIIHON 1 JIMHEHYaThIN CIEKTP, CIEKTP UCITYCKaHUs, CIIEKTP NOIJIOUIEHHMS], TPOTOH,
HEWUTPOH, HYKJIOH;

MOJIENIU: MOJIeNIb CTpoeHus aroMa ToMcoHa, IIaHeTapHas MojiesIb CTpoeHHs aToMa Pesepdopaa, mpoToHHO-

HEUTPOHHAS MOJAEIb SApa;



(u3nyeckue ycTpoiicTBa: kamepa BiiibCcoHa, siIepHBIN peakTop, aTOMHAsl IEKTPOCTAHLIUSA, CUETUHK
I'eiirepa.
Bocnpouzeooumy:
OIpeieNIeHUs TOHATHH U (PU3MUECKUX BEIMUYHMH: PaJUOAKTUBHOCTD, PaJIMOAKTUBHOE U3ITyUeHHE, albda-,
Oera-, raMMa-u3J1y4eHHE, 3apsAJ0BOE YNCIO0, MACCOBOE YMCIIO, U30TOII, PaJMOaKTUBHbBIE IIPEBPAILECHNUS,
NepUo/ Motypaciaja, s1epHble CUJIbl, SHEPTHUS CBS3U AJIpa, JEpHas peakius, KpUTUIecKas Macca, ernHas
AJepHas peaKuus, MOMJIOIIEHHAs 103a U3JIy4eHUs, JIEMEHTApHAs 4acTULA.
Onucvieams.
OMBITHL: OIBIT Pe3epdopaa no paccenBanuio anb(a-yactul, onbIT Pesepdopaa o onpeneneHuro coctapa
pazOaKTUBHOTO U3JIYy4YCHHUS,
LEIHYIO AEPHYIO PEAKIUIO.

2 ypoBEHb

BocnpousBoauts: onpenenenne moHATHNA U pu3nuecKuX BenudnH: GoTodPdexT, KBaHT, GOTOH, TeeKT
MAacChl, JHEPIe€TUYECKUI BBIXOJ AEPHON PEaKLIUU, TEPMOSIIEpHAs PEaKLIMsl, JIEMEHTAaPHbIE YaCTULBI,
AQHTUYaCTULbl, aHHUTUJIALMSA, aJpOH ,JIENTOH, KBapK,

3aKOH paJIMOaKTUBHOIO pacnania;

dopmyinbl: 1edeKTa Macchl, SHEPTUU CBSI3U sJIpa
Ha yposne nonumanus:
Obvschams:
¢du3nyeckue siBIEHUS: 00pa30BaHKE CIUIONIHBIX U JIMHEHUATBIX CHEKTPOB, CIEKTPOB UCITYCKAHUS U
NOTJIOUIEHMS], paJIMOAKTUBHBIN pacnaj, AeJeHUE sIep ypaHa;
npupofy anbga-, 6eTa- 1 raMMa-u3JIydeHHi;
IUTAHETAPHYIO MOJIETb aTOMA, IPOTOHHO-HEUTPOHHYIO MOJEIIb SIpa;
IIPAKTUYECKOE UCIOIb30BAaHUE CIIEKTPAIIBHOIO aHAJIN3a U METOJ]a MEUEHBIX aTOMOB;
MPUHIINN ACHCTBUS U yCTPOUCTBA: KaMepa BuiibcoHa, 1epHOTro peakTopa, aTOMHOM 3JIEKTPOCTAHIIUH,
cyerurka ['eirepa;
JENCTBUE PalMOAKTUBHBIX U3JIyYEHUHN U X IPUMEHEHHE.
Tonumams:
OTJIINYMSI SIIEPHBIX CHUJI OT CHJI TPABUTALIMOHHBIX U DJIEKTPUYECKHX;
IPUYMHBI BBIICTIEHUS DHEPTUU NTPE0OPa30BaHUA AP U3 OTAEIbHBIX YACTHI] MU MOIJIOMICHUS SHEPTHH JIIs
pacIleIUIeHNs AIpa Ha OTJENIbHbIE HYKJIOHBI.
Dkonoruyeckue npoOaeMsl U MpoOIeMbl SAepHOI 0€30MacCHOCTH, BO3HUKAIOLINE B CBSI3U € UCIOJIb30BAaHUEM
SIIEPHON PHEPTHH.
2 ypoBeHb. IloHMMATB: POJIb SKCIIEPUMEHTA B U3YYEHUH KBAaHTOBBIX SIBJICHUI, MOJEJIEN B IIPOLIECCE
HAy4YHOTO N03HaHus ( Ha IpUMeEpE MOJENIEH CTPOEHUS aTOMa U s1/1pa); BEPOSITHOCTHBIN XapaKkTep 3aKoHa

PAAOAKTUBHOI'O U3JTYYCHUA, XapaKTEp U YCIIOBUSA BO3SHUKHOBCHUA peaxunﬁ CHHTE3a JIETKUX AACp U



BO3MO>XHOCTb MCIIOJIb30BaHMsI TEPMOSIEPHON YHEPTHH; CMBICII aHHUTUIISILIUY 3JIEMEHTAPHBIX YaCTUIl U UX
BO3MO>KHOCTH POKJIAThCsI TapamH.

. Ha ypoBHe npuMeHEHMsI B TUITUYHBIX CUTYalHsIX.

YMeTb: aHAIM3UPOBATh HAOJIIOJaeMble SBJICHHS UM ONbBITHI HCCIe0BaTENeH U OOBACHATh IPUUUHBI UX
BO3HUKHOBEHUS H MIPOSIBIICHUS; ONPEACIATH U 3alUChIBaTh 0003HAYCHHE SApa JIF0OOT0 XUMUIECKOTO
3JIEMEHTA C YKa3aHMEM MacCOBOIO U 3apsiI0BOIO YHUCET;
3allUCBIBATh peakiiy anbda-u GeTa-pacnanos;
onpeaessATh: 3apsAJ0BbIE U MACCOBBIE YHCIIA JIEMEHTOB, BCTYAIOIIMX B SJACPHYIO PEaKLUIO WU
o0pa3yronuxcs B €€ pe3ysbTaTe; IPOAYKTHI SACPHBIX PEAKIMHA WM XUMUYECKUE 3JIEMEHTHI Sep,
BCTYMAMOIIUX B PEAKLIHIO; IEPUOJ II0Jypacana paluOaKTUBHBIX JJIEMEHTOB.

IIpuMeHsTh: 3HaHUS OCHOB KBAHTOBOM (DM3UKM JUISl aHAJIN3A U OOBSACHEHUS SIBJICHUN IPUPOABI U TEXHUKH.

2 ypoBEeHb YMeTh: UCIOJIb30BaTh 3aKOH PaJMOAaKTUBHOIO pacnaja JUlsl OIPEIEICHHs YUCIIa PACIIaBIINXCS U
HEepacMaBIIUXCs JIEMEHTOB U EPUOJT UX MOIYPaciaia; paCCUUTHIBATh 1e()EKT MAcChl U SHEPTUIO CBS3U
a1ep; 0ObSACHATH YCTPOMCTBO, HA3HAYEHUE KaXA0I0 AJIEMEHTA U paboTy AIEPHOI0 peaKkTopa.

Ha ypoBHe npuMeHEeHMsI B HECTaHAAPTHBIX CUTYaLUsX .

YMeTh: aHaNU3UPOBATh KBAHTOBBIC SIBJICHUS,

CPABHUBATH: s/ICPHbIC, IPABUTALIMOHHBIE U DJIEKTPUUECKUE CUIIBI , JEHCTBYIOINE MEXKY HYKJIOHaMU B
aape, 06001aTh MOJyYSHHbIE 3HAHUS; IPUMEHSTh 3HaHUSI OCHOB KBAaHTOBOM (pu3MKH U1 00BSICHEHUS
HEU3BECTHBIX PaHEE SBJICHUI U MTPOLIECCOB.

2 YpOBEHb.

Hcnoab30BaTh: METO/IbI HAYYHOTO MO3HAHUSA: AIMIIUPHUYECKUH ( HAOII0IEHUE U 3KCIIEPUMEHT) U
TeopeTudeckue ( aHanusz, 00001eHNe, MOACTMPOBAHNE, AHATIOTUS, MHAYKIUS) IPU U3YUYE€HUHU DJIEMEHTOB
KBaHTOBOM (PU3UKH.

K.P. Ne 8 «2nemMeHTbI KBaHTOBOM (DPUBHUKM».

Bcesiennas (12 v)

Crtpoenue u macitadsl Beenennoil. ['eonieHTpryeckas u remoleHTpruIecKasi CHCTEMbI MUpa. 3aKOHbI
JBIKeHUs miaHeT. CTpoeHue U MaciuTalObl coTHeUHOU cucteMbl. Pazmepsl mianet. Cucrema 3emis-JlyHa.
[Ipunussl.

Bunumoe nemxenue minaner, 3831, Connua, JIyael. ®a3zel JIynsl. [Inanera 3emis. JIyHa- ecTecTBEHHBIN
cnyTHUK 3emud. [limanersr 3eMHoM rpynnel. [Imanersi-rurantel. Maneie Tena COTHEYHOM CHCTEMBI.
CounHeuHas cucTeMa- KOMIUIEKC TeJl, UMEIOIIUX 0011ee MPOUCX0KIeHne. MeTo/ 1l aCTpOHOMUYECKHX
uccnenoBanuii. Pannoreneckonsl. CeKTpanbHbIi aHATN3 HEOECHBIX TEIl.

2 YpOBEHB.

JIBukeHre KOCMUYeCKUX 0OBEKTOB B I0JIE CUJIBI TATOTeHUs. Vcnonp3oBaHue pe3yibTaToB KOCMUYECKUX
UCCIIEJOBAaHUM B HayKe, TEXHUKE, HAPOJIHOM XO35HCTBE.

JI.P. Ne § «Onpenenenue pazMepoB JIyHHBIX KPaTEPOB).



JL.P. Ne 6 «Ormpenenenue BHICOTHI M CKOPOCTH BBIOpOCA BEILIECTBA U3 ByJKaHa Ha ciyTHHKe FOmurepa Hoy.
K.P. Ne 9 «Bcenennasy.
JlaGopaTopHbIi ONBIT
N3yuenne pororpaduii maaHeT, KOMET, CIIYTHUKOB, MOJIYYEHHBIX C TOMOIIbIO HA3€MHBIX 1 KOCMUYECKUX

HaAOII0ICHUH.

[InanupoBaHHBIEC PE3yIbTATHI

Ha ypoene 3anomunanus
Haszvieamo:
bu3nyYecKre BEIMYUHBI U UX YCIOBHBIC 0003HAYCHMS: 3BE3/IHAS BEeIMUMHA (M), pacCTOSTHUE 0 HEOECHBIX
tedn (r); eIUHUIBI ITUX BEIUYUH: TK, CB.TOJ;
MOHATHA: co3Be3aus bonbmas Menpenuia u Manas Measeauna, mianeTsl COTHEYHOM CUCTEMEL, 3BE3HEIC
CKOILJICHUS
ACTPOHOMUYECKHE MPUOOPHI U yCTPOUCTBA: ONTHYECKUE TEIIECKOIBI U PAIUOTENECKOIIBL;
¢a3bl JIyHbl;
OTJINYME TEOLIEHTPUUECKON CUCTEMBI MUPA OT T€ITUOIICHTPUUECKOM.
Bocnpouzsooums:
OTpeIeTICHUS TIOHSATUI: aCTPOHOMHUYECKAs €IMHUIIA, CBETOBOM TOJI, 30IMaKaIbHbIE CO3BE3/IHS,
TEOLICHTPUYECKAs U FeJIUOLIEHTPUYECKAs] CUCTEMbI MUPA, CAHOIMUYECKHUI MECSL, CUIEPUUECKUN MECSIII;
MOPSIIOK pacroyioxkeHus raHeT B COTHEYHOU CUCTeMe; TOHITHE COJTHEYHOTO M JIYHHOTO 3aTMEHUI;
SBJICHUS: IPUJIMBOB U OTJIMBOB, METEOPA U METEOPUTA.

Onucvieamo:
Ha0II0/TaeMOoe CYTOYHOE JIBIKEHHE HeOecHOi cdeph; BUJIUMOE TIETJIE00pa3HOE IBIKEHUE TIaHET;
['eonieHTpUYECKYIO U TENUOIEHTPUYECKYIO CUCTEMBI MUpa; n3MeHeHHs (a3 JIyHbI.
Jewxenue 3emin BOKpyr ComHIIA, 2JIEMEHTHI JIYHHON TTOBEPXHOCTH, SIBJICHUE TIPEIIECCUH, U3MEHEHUE BU1a
KOMETHI B 3aBUCUMOCTH OT paccTosHus 10 CoiaHua.
Ha ypoene nomunanus

IIpuBoauTHL NpuMepsbI: HEOECHBIX TeJl, BXOAAIIMUX B cCOCTaB BceneHHO, nIaHeT 3eMHOM TPYIIIbI U
MJIaHET-TUTAHTOB, MANIBIX TeJl COJTHEYHOM CUCTEMBI, TEJIECKOIIOB: pe(pakTopoB U pedIeKTOPOB,
PaIUOTENeCKONOB; PA3TUYHBIX BHIOB U3TYYCHUS HEOECHBIX TET; Pa3IMYHbBIX 10 (JOpME CITyTHUKOB TIAHET.

O0BsICHATH: TIeTIIc00pa3HOE JBHUKCHHE TJIAHET; BOSHUKHOBEHUE TIPUITMBOB HA 3eMIie; ABMKCHUE
noyiroca Mupa cpesu 3BE3/1; COTHEUHBIC U TYHHBIC 3aTMEHUS; SIBIICHUE METE0Pa; CYIIECTBOBAHUS XBOCTOB
KOMET; UCTIOJIb30BAHMS PA3JIMUYHBIX CITYTHUKOB B ACTPOHOMHH M HAPOTHOM XO3SMCTBE.

OueHuBaTh: TEMIEpaTypy 3BE3/ M0 UX LIBETY.

Ha ypoBHe npuMeHeHHs B THITMYHBIX CUTYalUsIX

YMerb: HaX0AUTH Ha HEOE HanboJIee 3aMETHBIE CO3BE3NIUS U IPKHE 3BE3IBI;



OIMCHIBATh: OCHOBHBIE THITHI HEOSCHBIX TEJ U sIBJICHUN BO BceneHHoi, 0CHOBHbBIE 0OBEKTHI
CoJtHEe4HO CUCTEMBI, TEOPUU POHCX0XkAeHUST COTHEYHON CHCTEMBI; ONIPEEIIATh pa3Mepbl 00pa30BaHUN Ha
JlyHe; paccuMThIBaTh JaTy HACTYIUIEHUs 3aTMEHUI; 00OCHOBBIBATh UCIOIb30BAHNE UCKYCCTBEHHBIX
CIyTHUKOB 3€MJIM B HAPOJAHOM XO3MCTBE U HAYYHBIX MCCIEIOBAHUSAX.

IpumensiTh: napHUKOBBIN 3 ekt A7 00bICHEHHS YCIOBHIA Ha MJIaHETaX.

YMeTh: IPOBOAUTH MPOCTEHIIINE ACTPOHOMUYECKHE HAOIIOICHS,

O0bsacHATH: n3MeHenue (a3 JIyHsl, paznuune MexXy T€OLEHTPHUUECKOW M IrelIMOLEHTPUIECKON
CHUCTEMAMHU MUDA;

OnucpiBaTh: OCHOBHBIE OTIMYUS IJIAHET —TUTAHTOB OT IUIAHET 36MHOW I'pYyIIbl, (U3NUECKUE
npoiieccbl 00pazoBanusi COIHEUHON CUCTEMBI.

Ha ypoBHe npumeHeHMs B HECTaHAAPTHBIX CUTYyaLUSIX

O000maTh: 3HaHUSA: 0 GU3NUECKUX PaA3NUYMIX IUIaHET, 00 00pa30BaHUU IJIAHETAPHBIX CHCTEM Y
JIpYrux 3BE31.

CpaBHuBaTB: pa3Mepbl HEOECHBIX TEJI; TEMIEPATYPHI 3BE3]] pa3HOIO 1[BETA; BO3MOKHOCTH HAa3EMHbIX
Y KOCMHUYECKUX HaOIIOCHUI.
IIpuMeHATH :10TyYeHHbIe 3HaHUS 1151 OOBSICHEHNSI HEM3BECTHBIX paHee HEOECHBIX SBJICHUN U

IMpoIcCCoOB.

IToBTOpenune ,peseps (4 yaca).

TemaTn4ueckoe IJIAHUPOBAHUE ¢ YKA3aHUEM YaCOB HA OCBOCHHE pa3acjia

Pa3nen KoanuectBo KonnuectBo
4acoB 110 4acoB 1o paboueit
roCyJ1apCTBEHHOM nporpamMmme
mporpamme
3aKOHBI MEXaHUKH 31 31
1
MexaHuveckue KoJie0aHUA U BOJTHBI 8 8
2
JIeKTPOMATHUTHbIE 20 20
3
SIBJICHUSI
DJIeKTPOMATrHUTHBIE KOJIEOaAHNSI U 10 12
4
BOJIHBI
DJIeMeHThI KBAHTOBOH (pU3nKHn 16 16
5
Bcenennas 12 12
6
IToBTOpenue. Peseps 8 3
7
Hroro 105 102




3. Temaruueckoe IIJIAHUPOBAHHE C YKA3AHUEM KOJIUYECCTBA YaCOB HA OCBOCHHUE TE€MbI.

9 kiacce

994acos (33 Hemenn/3 yaca B HeIeJIIO)

Pa3nen Ne Tema ypoka KoimuecTBo aara
ypoka 4acoB
3aKOHBI MEXaHUKH 1/1 OcHOBHbBIE TOHATHUS MEXaHUKH. 1 02.09
314
2/2 | PaBHOMEpHOE MPSIMOJIMHEHHOE 1 03.09
newkenue. ['papudeckoe
NPE/ICTaBICHUE PABHOMEPHOTO
NBWOKeHUs. BxomHas
JIMarHOCTHUKA.
3/3 | Pemienue 3a7a4 Ha paBHOMEPHOE 1 05.09
IIPSIMOJIMHEMHOE JIBUYKEHUE.
4/4 | OTHOCUTEIBHOCTD 1 09.09
MEXaHUYECKOTO JIBUKCHUSI.
5/5 | Yckopenue. PaBHoyckopeHHOE 1 10.09
PSIMOJIMHEIHOE IBUIKCHUE
6/6 | I'paduku 3aBECHUMOCTH 1 12.09
CKOPOCTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JIBH)KCHUH
7/7 | Ilepemerienue npu 1 16.09
PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
8/8 | Pemienwue 3a1au Ha 1 17.09
PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBUYKEHUE.
9/9 | Jlaboparopnas pabota Ne 1 1 19.09
«HccienoBanue
PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS.»
10/10 | CoboxaHOe mageHue 1 23.09
11/11 | JIBuxkeHue Tema Mo OKPYKHOCTH 1 24.09
C MTOCTOSIHHOM MO MOJYJIIO
CKOPOCTBIO
12/12 | Pemienue 3aga4u «3aKOHBI 1 26.09
JIBUOKCHUS] KHHEMATUKN)
13/13 | KourposbHas pabora 1mo TeMe « 1 30.09
3aKOHBI JABWIKEHHUSI
KUHEMATHKI
14/14 | Ilepserii 3akoH HproToHA. 1 01.10
15/15 | BzaumonetictBue Ten. Macca u 1 03.10
cuia
16/16 | Bropotii 3akoH HeroToHa. 1 14.10
17/17 | Tperwnii 3akoH HproToHa. 1 15.10
18/18 | JIBu>KkeHUE UCKYCCTBEHHBIX 1 17.10
CIYTHHUKOB 3eMJIN.
19/19 | HeBecoMoCTh U TIEPETPY3KH. 1 21.10




20/20 | JIBmxeHHe Tela Mo ASHCTBUEM 22.10
HECKOJIbKUX CHIL.
21/21 | Pemenue 3amau 24.10
22/22 | KonTponbHas paboTa 1o TemMe « 28.10
OCHOBBI MEXaHUKHU. 3aKOHBI
Hprotonay»
23/23 | Ummyabce Tena. 3akoH 29.10
COXpaHEHHsI UMITYJIbCA.
PeakTnBHOE NBH)KEHUE.
24/24 | Pemienne 3amau 31.10
25/25 | Mexanuueckas pabota u 04.11
MOIITHOCTH
26/26 | Pemenune 3amau 05.11
27/27 | Pabora u moTeHIManbHAas 07.11
SHEPIUs
28/28 | Pabota u KuHETHYECKas SHEPrus 11.11
29/29 | 3akoH COXpaHCHHSI 12.11
MEXaHUYECKOM SHEPTHH
30/30 | Pemrenne 3agau. O0o0mIEeHE 14.11
3HaHMUH MO TeMe « 3aKOHBI
COXPaHECHHUSI.
31/31 | [IpoBepounasi pabora «3aKOHBI 25.11
COXPaHEHHSI»
MexaHnnuyeckue 32/1 | MaremaTH4eCKHid U IPYKUHHBIN 26.11
KO0JIe0aHUS U BOJIHBI MasATHUKHA
84
33/2 | Ilepuox konebGanuii 28.11
MaTEeMaTHYECKOTO U
NPY)KUHHOTO MasiTHUKOB
34/3 | JlJaboparopHast pabota Ne2 02.12
«M3yuenue koneOaHMi
MaTEeMaTHYECKOTO U
IPYKUHHOI'O MasiTHUKOB"
35/4 | JlTaboparopras pabota Ne 3 « 03.12
W3mepenue yckopeHus
CBOOOJIHOTO TTaJICHUS C
MOMOIIIBI0 MATEMaTHYECKOTO
MasiITHUKa)
36/5 | BeinyxaeHHble KoueOaHus. 05.12
Pe3onanc
37/6 | MexaHuueckue BOJHBI. 09.12
Penrtenue 3amau
38/7 | CBoiicTBa MEXaHUYECKUX BOJH. 10.12
39/8 | KonTtponbHas paboTa mo Teme 13.12
«MexaHnueckue KoJeOaHus u
BOJTHBI ,»
OaekrpomarauthHbie | 40/1 | IlocTossHHBIE MarHUTHI. 16.12

apiaenus 20

MarunutHoe
mnoiJie.




41/2-
42/3

JIp Ned«U3zyuenue
MArHUTHOIO MOJIst
NOCTOSTHHBIX MAaTrHUTOB.
MaruuTtHoe

nose 3eMin

17.12

43/4-
44/5

MarunutHoe 1osie
3JIEKTPUYECKOI0 TOKa

19.12

45/6

IIpuMeHeHre MarHuToB.
JlaGopaTopHas padora Ne 5
«CoOopKadIeKTPOMATHUTA U
€ro UCTBITAHNE.

23.12

46/7-
47/8

JleficTBE MAarHUTHOTO IOJIS

Ha MIPOBOJIHUK C TOKOM
JlabopaTopnasi padota Ne 6
«JlelicTBHE MATHUTHOIO

10JIsl HA MPOBOJAHUK C TOKOM)

24.12

48/9

ONeKTpOABUTATED.
JlaGoparopHasipaGora Ne
7 «A3y4yeHue padboThl
3JIEKTPOJABHUIaTe s
NOCTOSTHHOTO TOKa).

26.12

49/10

SIBneHue 3IIeKTPOMAarHuTHOM
UHAYKIHIH.

09.01

50/11

MarsuTtHbIA HOTOK.

13.01

51/12

Hamnpasnenne nHIyKIIMOHHOTO
TOKa.
[IpaBuiio Jlenua.

14.01

52/13

JlabopaTopnasi pabota Ne 8*
«HA3yueHue siBjIeHUs
3JIEKTPOMArHUTHOM
HHIYKIHW.

16.01

53/14

CamouHayKIIHS.

20.01

54/15

IIepeMeHHBIN 3IIEKTPUYECKUI
TOK.

21.01

55/16

Tpancdopmarop

23.01

56/17

[Tepenaua snexkTpudeckon
SHEPTHUH.

27.01

57/18-
58/19

Pemrenue 3amad mo treme
«ITepeMenHBII
AJIEKTPUYECKUAMN TOK

28.01

59/20

IIpoBepounas paGoraNeS no
TeMe

«JIeKTPOMATHUTHBIE
SIBJICHUS»

30.01

JJIeKTPOMATHUTHbIE
KO0JIe0aHUs M BOJHBI
12 4

60/1

Kongencarop.

03.02




61/2 | KonebGaTenbHbBIN KOHTYP. 04.02
CBoOoHbIE
AJIEKTPOMArHUTHBIE KOJICOaHMsI.

61/3 | BemHyXIeHHbBIE 06.02
AJIEKTPOMArHUTHBIE KO-
ne0aHmsL.

63/4 | Pemienue 3amau 10.02
«DNEKTPOMAarHUTHBIC
KojeOaHus»

64/5 | DneKTpOMarHUTHbHIE BOJHBI. 11.02

65/6 | Mcnonb3oBaHue 13.02
JIEKTPOMATHUTHBIX BOJTH
JUTS TIepeIayun
nH(poOpMaIuu.

66/7 CBoiicTBa 3JIEKTPOMAarHUTHBIX 25.02
BOJIH.

67/8 | CBolicTBa 3JIEKTPOMArHUTHBIX 27.02
BOJIH.

68/9 | DnexkTpomMarHuTHas IPUPOIA 03.03
CBeTa

69/10 | IlIkaya 3IeKTPOMAarHUTHBIX 04.03
BOJIH

70/11 | OGobmeHue Mo Teme 06.03
«DNEKTPOMAarHUTHbIC
KOJIeOaHUs»

71/12 | IIpoBepounasi pa6oTaNe6 mo 11.03
TeMe
«JJIeKTPOMArHUTHbIE
KO0JIeOaAHMS NBOJIHBI».

DJIeMeHThI 72/1 | ®oroaddext.Pemenne 3amay. 13.03
KBAHTOBOH (pu3uku
164

73/2 | Ctpoenue aToma. 12.03

74/3 | CexkTpsl UCITyCKaHUS U 17.03
TOTJIOTICHHSI

75/4 | PamnoakTUBHOCTG. 18.03

76/5 | CocTaB aTOMHOTO sijipa 20.03

77/6 | PagnoakTuBHBIE PEBPALCHUS 24.03

78/7 | SlmepHble CHIIBI. 25.03
KparkoBpemeHHast KOHTPOJIbHAS
pabota

79/8 | SlmepHble peaKIuH. 27.03

80/9 | JedexT mMacchl. 31.03
OHEPreTU4eCKUil BBIXO/T
SIICPHBIX PEAKITHI

81/10 | Pemenue 3a1au 01.04

82/11 | Hdenenwue siuep ypana. [{emnas 03.04

pCaKknus.




83/12 | SAnepuslii peaktop. SnepHast 1 14.04
DHEPreTUKa
84/13 | TepmosimepHbIE pEAKIIHH. 1 15.04
85/14 | JleiicTBus paMOaKTUBHBIX 1 17.04
U3JIYYCHUN M UX IPUMEHCHHE.
86/15 | DneMeHTapHBIC YACTHUIIHI. 1 21.04
87/16 | KonTponbHas paboTa 1o Teme « 1 22.04
DJeMeHTBl KBaHTOBOH (pr3HKI»
Bcesiennas 12 4 88/1 | CtpoeHue u MacmTadbl 1 24.04
Bcenennon
89/2 | Pa3BuTHe peaCcTaBICHHUI O 1 28.04
CHCTEME MHpA.
90/3 | Crpoenue u maciTadbl 1 29.04
Bcenennon
91/4 | Cucrema 3emis — Jlyna 1 05.05
92/5 | ®uznueckas IpUPOJia MIAHETHI 1 06.05
3emutst v €€ €CTEeCTBEHHOTO
crytHUKa JIyHbI.
93/6 | JJabopatopHas pabora Ne5 1 08.05
«Ormpenenenue pasmMepos
JIYHHBIX KPaTEPOBY.
94/7- | IInanetsl. JJaboparopuas pabota 2 12.05
05/8 | Ne6. «OnpeneneHue BHICOTH U
CKOpPOCTH BBIOpOCA BEIIECTBA U3
ByJiKaHa Ha cyTHHKe FOnuTepa
How.
96/9 | Masbie Tena CoHeuHOM 1 13.05
CHCTEMBI.
97/10 | ConHeyHas cucTeMa- KOMILIEKC 1 15.05
Tell ,MMEIOIINX oO0IIIee
IPOUCXOXKICHHUE.
98/11- | Hicniosp3oBaHue pe3yabTaToB 1 19.05
09/12 | KOCMHYECKUX UCCIIETOBAaHHI B
HayKe, TEXHUKE W HApOTHOM
xo3sictBe. [loBTOpeHue mo reme
Bcenennas
IMoBTOpEHMe. 100/1- | dusuka: UCTOPHS OTKPHITUN U 1 20.05
101/2 | cBepuieHH. 3aKOHOMEpPHAsI
CBSI3b U TIO3HABAEMOCTb SIBIICHHI
NpUPOABL. «MBI TO3HAEM
MPUPOIbI TAWHBI, YTO CKPBITHI
MHOYECTBOM JIHUHH. . .»
IToBTOpEHUE.
102/3 | UtoroBas KOHTpOJIbHAS paboTa 1 22.05
HUTOTO 102




