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Beenenne

PabGouas ImporpamMma 3JIEKTHUBHOI'O Kypca I10 (bl/IBI/IKe JJIA 9 xnacca cocTaBlieHa B COOTBETCTBHHU C:

e @enepanbHbIM 3akoHOM OT 29.12.2012 Ne 273-03 «0O6 obOpazoBanuu B Poccuiickoi
Oegepanuny (¢ I3MEHEHUSIMU 110 cocTosiHUIO Ha 07.06.2016);

o depmepa’bHBIM KOMIIOHEHTOM [ OCyIapcTBEHHOro 00pa30BaTEIbHOTO  CTaHIApTA
OCHOBHOTO 0o011ero oopazoBanus (ot 05.03.2004 Ne1089);

e MPUMEPHOH 00pa30BATEIHLHON MTPOrPAMMOIT CpEAHETO 001Iero 00pa3oBaHus;

Pabouas mporpaMMa cocTaBiieHa Ha OCHOBE (elepajbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOIO
00pa30BaTEeNbHOTO CTAaHAApTa OCHOBHOTO 0OIIero oOpa3oBaHUS ¥ MPUMEPHBIX MPOrpaMm
OCHOBHOT0 00111eT0 00pa30BaHMs.

Kypc mo BbIOOpY mpenHa3HadeH asi MOATOTOBKHM OOy4arommxcst 9-X KIaccoB, KETAIOLIMX
nproOpECTH OMBIT MPAKTUYECKOTO MPUMEHEHHUs 3HaHUH 1o (usuke, moaroroButbes k O3, a
TaK K€ JUIi OCO3HAHHOTO BBIOOpa MpOQMILHON HANpPaBICHHOCTH OOYYEHHS B CTapLIed ILIKOJIE.
[Tporpamma kypca 1o BbIOOpY coryiacoBaHa ¢ 0a30BBIM KypCOM M IO3BOJIUT OOYyYaroIIMMCS
yrIIyOUTh U paCUIMPHUTH CBOM 3HAHUS U YMEHHUSL.

Iesn kypca:

e pacumMpeHHe Kpyro3opa oOydaroummxcss ¥ YriayOleHue 3HaHHWH MO0 OCHOBHBIM TeMaM
6a3oBoro kypca Gpusuky;

e (QopmupoBaHUE MPEACTABICHUI O MOCTAHOBKE, KJIAcCH(UKAIMH, TPUEMaX U METOJax
petieHus GU3NYECKUX 3a/1a4;

e JaTh OOYy4YaroLIMMCs NPEACTABICHUE O MPAKTUYECKOM NPHUMEHEHHH 3aKOHOB (PU3HKH K
U3YYEHUIO (U3MYECKUX SIBJIEHUI M IPOLIECCOB, MPOUCXOAAIIUX B OKPYXKAIOIIEM Hac
MUpE.

JlocTrkeHHe ITHX LieJed 00eCIeunBaeTCsl PEICHUEM CIEYIOIUX 3a4a4:
e CO3JaHHUE YCJIOBUH JJI Pa3BUTHUSl yCTOMUMBOIO MHTEpeca K (U3HKeE, K PEIICHUIO 3aay;

° q)OpMI/IpOBaHI/IC HaBBIKOB CaMOCTOATCIBHOT'O HpI/IO6peTeHI/I5{ 3HaHUM U IMPUMCHCHUC UX B
HECTAaHAAPTHBIX CUTYyallUusX;

e pa3BUTHE  OONICYYeOHBIX  yMEHHI: 00001IaTh, aHAIW3UPOBATh, CPABHUBATH,
CHUCTEMAaTU3UPOBATh Yepe3 PEIICHUE 3a/1aY;

e pPa3BUTHUE TBOPUYECKUX CIIOCOOHOCTEHM 00YUaAIOIINXCS;
e pa3BUTHE KOMMYHHUKAaTHBHBIX YMEHHUI paboTaTh B apax U rpyrmre;

e [IOKa3aTb IMPAKTUYCCKOC TMIPHUMCHCHUC 3aKOHOB (1)I/IBI/II(I/I ucpe3 pCHICHUC 3a/ady,
CBA3aHHBIX C ABJICHUSAMU U MMPOLUECCAMU, ITPOUCXOAAIIMMHU B OKPYKAIOIIEM HAC MHPE.

HeoOxonumMocTh co34aHMS JaHHOM MpOrpaMMbl IPOJMKTOBAaHA TEM, 4YTO TpeOOBaHUS K
HOJTrOTOBKE MO (PM3UKE BHITYCKHUKOB BO3POCIH.

B mporpamme paccMarpuBarOTCs TEOPETUYECKHE BOIPOCH, B TOM YHCIE MOHSATHS, CXEMBI U
rpaduKy, KOTOPhIE YaCTO BCTPEUAIOTCS B HK3aMEHAIIMOHHBIX 3aJ[aHUAX, a TAK)Ke MpaKTHYecKas
4acTh. B mpakTH4yeckoi 4acTH pacCMaTPUBAKOTCS BOMPOCHI MO PEIICHUIO KCIIEPUMEHTAIbHBIX
3aJa4, KOTOpbIe MO3BOJSIOT MPUMEHATh MaTeMaTHUYeCKHUE 3HAHMS U HABBIKH, CHOCOOCTBYIOT



TBOPUYECKOMY M OCMBICIEHHOMY BOCHpHUATHIO Marepuana. Kpome Toro, Kypc mnpezamnosiaraer
0TpabOTKY HaBBIKOB U YMEHUI MPH MPOBEICHUH JIa0OPATOPHOTO NMPAKTUKYMa.

Penrenne mpakTHYECKHX 3a/ilad TBOPYECKOTO XapaKTepa, PEIIeHUE SKCIEPUMEHTAIbHBIX 33134
JeNIaeT 3HaHus oOydarmuxcs 6oyee ry0OKUMHU, OCO3HAHHBIMH U MTPAKTHYECKH JEHCTBEHHBIMH,
a TaK)Ke 3aMETHO IOBBINIACT WX MHTEpec K (u3uke. LIeHHOCTh 3amau ompenensercs, Mpekie
Bcero, Toi (hu3mdeckoit mHpopMalmeit, KoTopyro oHH coaepxar. [loaromy ocoboro BHUMaHUS
3aCITy’)KMBAIOT 33J]aud, B KOTOPBIX OMHCHIBAIOTCS KJIACCHYECKUE (YHIAMEHTAIBHBIC OTBITHI U
OTKPBITHS, 3aJ0)KUBIIIHE OCHOBY COBPEMCHHOW (DHM3HMKH, a TaKKe 3aqadd, B KOTOPBIX €CTh
npucymye GU3nKe METObl HCCIICIOBAHNS.

Hauubiii kypc paccuutan Ha 34 yaca. Ha 3aHSATHSAX TOPUMEHSIOTCS KOJUIEKTUBHBIE U
UHAMBUAYalIbHbIE (OpMBI pabOTHI: MOCTAHOBKA, pELICHHME U OOCYXKIEHHE pelIeHHs 3ajad,
NOJArOTOBKA K OJMMIIMazaM, HabOp M COCTaBJIEHHME 3a/Jay IO ONPEIEICHHOM TEMAaTUKE U Jp.
Kypc mnpenmnonaraer BBINOJIHEHHE CaMOCTOSTENBHBIX pa0dOT HaJ TECTOBBIMHM 3aJ[aHUSIMU,
MIPOBEPOUYHBIC Pa0OTHI, PEIICHHE 3aHUMATEIIBHBIX M IKCIEPUMEHTAIBHBIX 3ajad, MPOBEICHUE
1ab0paTOPHBIX padoT.

Peanuzanus nanHou IIporpaMmbl OpUCHTUPOBAHA HA y‘le6HBIC IIOCOOHS:

1. OI'D. ®usmka: TeMaTHYECKHUE W THIIOBBIE dK3aMCHAIIMOHHBIC BapuaHThl/ mon pea. E.E.
KamzeeBoii. — M.: M3natenbcTBo «HanuonaasHoe oOpa3oBanuey, 2018.

2. bepmanckuii M.E., bepmanckas E.A. Meroasl pemeHus 3amad 1o ¢usuke.- M.:
Hapoanoe obpazoBanue, 2001.

3. Mopxkotyn B.JI. ®usuka. Bce 3akonbl 1 popmynsl B Tabnunax. 7-11 k.- M.: BJIAJIOC,
2007.

4. Jlykammk B.M., MBanoBa E.B. COopuuk 3amau mo ¢msmke 7 — 9 kmacchl.- M.
IIpocsemenue, 2009.

Pe3yabTaThbl 0CBOEHUS JIEKTUBHOIO Kypca
B pe3ynbraTe n3yueHus Kypca o0ydaronuics 10KeH
3HATh / MIOHUMATD:

e CMBIC] (pU3HYECKHX BeJMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHiia, MMIYJIbC, pabora,
MEXaHMYEeCKass JHEprusi, BHYTPEHHs HHEprusi, aOCONIOTHAs TemIepaTypa, CpemHss
KHHETHYECKasi JHEPrus YacTHI[ BEIIECTBA, KOJMWYECTBO TEIUIOTHI, AJIEMEHTapHBIN
ANEKTPUUECKUH 3apsI;

e CMBICJ]I (l)l/l3l/1‘leCKI/IX 3aKOHOB KJIaCCHYECKOH MCXAaHUKH, BCEMHPHOI'0 TATOTCHUA,
COXpAaHCHUA OHCPTHUHU, HUMIIYyJIbCAa W JJICKTPUYCCKOTO 3apsaaa, TCPMOAWMHAMUKH,
BHCKTpOMaFHHTHOﬁ WHAYKIHUH,

e CMBICJ NOHATHII: GU3HYECKOE SBJICHUE, THIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICHCTBHE, JIIEKTPOMArHUTHOE TIOJie, BOJIHA, (OTOH, aTOM, aTOMHOE SApO,
WOHU3HPYIOITUE U3Ty4eHUs, TIJIaHEeTa, 3Be3/1a, rajaKkTuka, Beenennast.

yMeTb:
o TPpaBWIbHO 0GOPMIIATH 33/1a4H;
o TPOHU3BOJIUTH PacyeTsl 1o Gpu3nuecKkum Gopmyinam;

o IMPOU3BOAWUTL PACUCTBI IO ONPCACICHUIO KOOpAWHAT TCII JIA JIF000TO BUa
JBHXXCHU A,



MPOU3BOAUTH PACUYCTEI IO ONPCACICHUIO TCIIJIOBOT'O Oananca TCII,

pemiaTh KAYCCTBCHHLIC U Fpa(bI/I‘-IGCKI/Ie 3aJa4u,

CHUMAThb BCC HGO6XOI[I/IMBIC JaHHBIC C Fpa(l)I/IKOB U IIPOU3BOOUTDH HCO6XOI[I/IMBI€

pacueTsl;

3aIlMCBbIBATh SAJACPHBIC PCAKIIUU;

COCTaBJIATH YpaBHCHUA ABHUIKCHU A,

OIMMCBIBATH ITPOLECCHI IIPHU ITIOMOIIXW YPABHCHUA TCIIJIOBOI'O 6ancha;

IPUMEHSATh 3aKOH COXPAHEHUS MEXaHWYECKOM SHEpruu, 3aKOH COXPaHEHUs
UMIIYJIbCa IPU PELICHUH 3a/1a4;

IIOJIB30BAaTbHCA J'Ia60paTOpHBIM O60py,HOBaHI/ICM, IIPOBOAUTH OIIBITHI;

3aIIUCBIBATh PE3YJIbTAThl U3MEPEHHUsS C YUETOM MOIPEIIHOCTEN.

Conep:xaHue 3JIEKTUBHOI0 Kypca Gu3uku 14 9 kiacca

Ne Tema, pa3ien Coaepxxanue
dusuka 9 kaacc
1. BBenenue. Kak paborate Hamx TecTOoBBIMU 3amaHusMu. OOmime
Kaaccuduxanus TpeOoBaHUSl TpU pelieHud (U3NYECKUX 3aJad. Tarlbl
¢usnyecKkux 3aga4. | pemeHus ¢$u3nUeckoil 3amaun. Pabora ¢ TekcTOM 3amaun.
OcHoBHbIE AHanu3 Qusuyeckoro siBneHUs. PasnuuHble npuemMsl U
TpeOoBaHus K crocoObl  pemieHuss (U3MYECKUX — 3a/ad:  aJITOPUTMEI,
COCTABJICHHIO 327124 | AaHAJIOTUU, TEOMETPUUYECKUE TIPUEMBI.
2. Kunemaruka Koopnunatheiit MeTon pemieHus 3anad (MpSAMOJIMHEHHOE
MaTepuaabHOil TOUKHM | ABMKeHUe). ['paduyeckuit  Meron  pemieHus — 3ajad
(mpsiMonMHEHHOE ABHKeHHE). MeToaunKa pelieHus 3a1ad Ha
OTHOCUTCIIGHOCTh ~ JIBIDKEHUS TPU  U3YYCHHUH  OCHOB
KMHEeMaTuKu. Pemenue 3a1a4y Ha JBIKEHHUE MaTepHUaTbHOM
TOYKH 1O OKpyxkHocTH. CoctaBieHue TabmuILl “Bumb
JBUKEHUS .
3. JuHamMuka Knaccudukanust cun (cocraBnenune Ttabnauiel). Pemienue
MaTepuaIbHOI 3aJjad Ha OCHOBHBIE 3aKOHBI JMHAMUKH (KOOpPIAMHATHBIMH,
Touku. CTaTuka rpagudecKuii METO/Ibl). 3aauun Ha onpeaeNeHue
XapaKTePUCTHK paBHOBECHS buznuecKux CUCTEM
(paBHOBECHE MAaTEpHAILHOW TOYKH, pABHOBECHE TeEIa,
MMEIOIIET0 HEMOIBIKHYIO OCh BpaieHus ). LIeHTp TskecTH.
Pemenne 3agad  Ha  ONpeNeICHHE  XapaKTEPHCTHUK
nokosimeicss  xuakoctu.  CocraBneHue — oOoOmIaromniei
Tabaunel “Cratuka’.
4, 3akoHbl coxpaHenusi | PemieHue 3a1a4q Ha 3aKOH COXpaHEHUs MMITylbca. Pemenue

3ajjady Ha ompejeneHre paboThl M MOIIHOCTU. PermieHue
3aJ1a4 Ha 3aKOH COXpaHEeHMs ¥ MPEeBPAICHUs] MEXaHUYECKOM
sHepruu. CocraBiieHue TaOIUIIBI “3aKOHBI COXPAHEHUS .




Mexannueckue
KOJ1€0aHUA U BOJHBI

Pemienne 3amady  Ha  oOmpenereHHEe — XapaKTEPUCTUK
TapMOHUYECKUX KoJe0aHuil. Pentenue 3a71a4 Ha
OIpeeICHUE XapaKTEePUCTUK YIIPYTHUX MEXaHUYECKUX BOJIH.

6. MouJiekyasipHast Pemenne kauecTBEHHBIX M PACUETHBIX 33J1a4 HA U3MEHEHHUE
Pusuxa. BHYTPEHHEH SHEPruu Tejl B IIpoliecce TeIUlonepeaaun.
Tepmoaunamuka Pemenue 3aau Ha onpeaeneHue BIaKHOCTH BO3yXa.
7. 3akoHbl MOCTOTHHOTO | Pemenue 3amay pa3HOro TUma Ha ONMCAHUE JIEKTPUUECKUX
TOKA Hernel MOCTOSHHOIO TOKa C IMOMOIIbI0 3akoHa Oma ajis
OJIHOPOJIHOTO y4yacTkKa uemnu, 3akoHa Jxoynsa-Jlenna,
3aKOHOB IOCJIEIOBATEIBLHOTO U MapaJlIeIbHOTO COCTMHEHUIN
MIPOBOJHUKOB. PelieHne 3amay Ha pa3auyHble IPUEMBI
pacuera CONPOTHUBIICHUS AIEKTPUUYECKUX LIETICH.
ITocTanoBka u pelieHue (bpOoHTATBHBIX
AKCIIEPUMEHTAIIbHBIX 3a/1a4.
8. MarsuTHoe moJie. XapaKkTepUCTUKU  DJIEKTPOCTATUYECKOTO W MArHUTHOTO
DJleKTpUYecKHne noyie. 3amayu pa3HbIX BUJOB HA OIMUCAHUE MAarHUTHOTO
KoJIeOaHMsl M BOJIHBI | MOJIs1 TOKA: MarHUTHAasi MHAYKIUS, MarHUTHBIM MOTOK, CHUJIa
Awmmnepa. CocTaBiieHue 0000IaromuX TaOIHII.
9. CaeToBble siBjieHHs1 | Pemienue 3agay 10 T€OMETPUYECKOM OINTHUKE: 3aKOHbI
OTpaXEHUS M TPEJIOMIICHUSI CBETa, JIMH3BI, IOCTPOCHUE
M300paKeHH, JaBaeMbIX JIMH30M.
10. JlabopaTropHblii JlaboparopHbie pabOTHl Ha ONPEICICHUE BBITAIKHUBAIOIICH
NPaKTHKYM CUJIBI, KOO(PUIIMEHTA >KECTKOCTH MPY>KUHBI, OMpPEICICHUS
IJIOTHOCTU TeJa, Nepuoja KoJeOaHWil MasTHUKA, BUIBI
COCIMHEHUS TPOBOJHUKOB, OMpeneseHus (HOKyCHOIro
PacCTOSIHUSI COOMPAIOIIEH JTUH3HI.
TemaTnyeckoe IaHMPOBAHUE.
No Ha3Banue Tembl ypoka KoanuectBo
4acoB
®usnka 9 kiace
Beenenue. Knaccudukamus ¢usznueckux 3agad. OCHOBHbIE TpeOOBaHUS K 1
COCTABJICHHIO 3aJ1a4
1. Beoauseiii uHcTpykTtaxk mno Th. ®dusmnueckas 3amaya. Kmaccuduxarms 1
3amay. [IpaBmia u npuemMsl pemeHus pu3nyecKux 3aaad.
Kunemaruka MaTepuajJibHON TOYKH 4
2. PaBHOTIEpeMEHHOE IBIKEHUE H €T0 TpaduyecKoe MpeacTaBIcHHe. 1
3. YpaBHEHHE TPACKTOPUU JABHKEHUS TeJa HA TNIOCKOCTH. 1
4, 3amaun Ha ABMIKEHUE TeJa 1O OKPY>KHOCTH. 1




Pemenue 3amau.

JAnnamuka MaTepuaabHoil Toukn. CTaTuka

6. 3ajaud Ha OCHOBHBIE 3aKOHBl JHMHAaMUKU: 3akoHbl HbroTOHA, 3aKoH
BCEMHUPHOI'O TATOTEHUS.

7. 3ajaun  Ha OCHOBHBIE 3aKOHbl JUHAMUKU: YINPYrOCTH, TpPEHUS,
COIPOTUBIICHUS.

8. 3aauy Ha ABMXKEHUE TEJ MO/ JEHCTBUEM HECKOJIBKUX CHJL.

9. 3amaun  Ha ONpEACTCHHE XapaKTEPUCTHK pPaBHOBECUS (U3NYECKHUX
CHCTEM.

10. | 3agaun HA  NOPUHOMI  OTHOCUTEIIFHOCTH:  KHHEMAaTHYEeCKHE U
JUHAMUYECKHE  XapaKTepUCTUKU  JBWXKEHHMA  TeJa B Pa3HbIX
MHEpLHAIbHBIX CUCTEMaX OTCUETA.

AKOHBI COXpPaHEeHUs!

11. | 3akoHBI cCOXpaHEHHS] B MEXaHUYECKHUX IIpoLeccax.

12. | Pemenne 3aad HECKOJNBKHUMH CIIOCOOAMH. 3aJadyd Ha ONpEICIICHUE
paboThl ¥ MOLITHOCTH.

13. | 3agauum Ha 3aKOH COXpaHEHUs U MPEBpAILEHUs] MEXaHUYECKON SHEPTUH.

Mexanuyeckne KoJie0aHUA M BOJTHBI

14. | Jlunamuka konebaTtenpbHOro MABMKEHHUA. lIpeBpallleHue HHEpruM mpu
TrapMOHUYECKUX KOJeOaHMIX.

15. | DnexTpoMarHuTHble KojeOaHMs. Pa3nuuHble BUABI CONPOTHBIECHUH B
L[ENU IEPEMEHHOT0 TOKa.

16. | Pewenue 3amau o Teme «MexaHHYECKHE KONCOAHUS 1 BOIHEI.

17. | Pemenue 3anau no Teme «DNEKTPOMAarHUTHbIE KOJIeOaHHsI U BOJTHBD».

Moaexkyasipnas ¢pusuka. Tepmogunamuka

18. | KayecTBeHHbIE 3214l HA OCHOBHBIE TMOJOXKEHUS 1 OCHOBHOE ypaBHEHUE
MoJieKymsipHo-kuHeTnueckoi teopun (MKT).

19. | 3amaum Ha ompeneNeHNe XapaKTEPUCTHK BIAKHOCTH BO3AyXa. 3aJa4yd Ha
TEIIOBBIE IBUTATEIH.

20. | [IpumeHeHHE 3aKOHOB TEPMOJIMHAMMKH ITPH PEILICHUHU 3a7ay.

AKOHBbI MOCTOSTHHOTO TOKA

21. | Pacuer snmektpuueckux Ienei. [Ipumenenne 3akoHa Oma JuIsl TTOJTHOM
LENH.

22. | 3amaun pa3HbIX BUAOB: 3akoHa Jlxoyns — JleHuma, 3akoHOB

MOCJICAOBATCIIBHOI'O U MapaJICIIbHOTO COG)IHHCHHI}'I.




23.

[TocraHoBKa W pelieHuE (PPOHTAIBHBIX HKCIIEPUMEHTAJIbHBIX 3a7ad Ha
oTpesiesieHue MOoKa3aHuil MpHUOOPOB MPH M3MEHEHHH COTIPOTUBIICHUS TE€X
WM WHBIX YYaCTKOB LENH, HA ONPENENICHHUE CONPOTUBICHUN YYaCTKOB
LENH U T. 1.

MarnuTHoe noJjie. JJjeKTpuYecKue KoJIeOaHUus U BOJIHbI

24. | 3ajauM Ha pa3IUYHbIE NPUEMBbl pacueTa COINPOTHBIIEHUS CIOXKHBIX
ANEKTPUYECKUX LIETIEH.

25. | 3amaum pa3HbIX BUAOB: 3akoHa Jlxoyns — JleHma, 3akoHOB
IIOCJIE0BATENBHOIO U NAPAJLIEIBbHOTO COCIUHEHUM.

26. | 3amauM pa3HbIX BMJIOB Ha ONHCAHHE SBJICHUSA 3SJIEKTPOMATHUTHOM

WHAYKIOHUU: 3aKOH BHCKTpOMaFHHTHOﬁ HHAYKIOWH, IIPaBUIIO HeHua,
HHAYKTHUBHOCTbD.

CBeToBbBI€ SIBJICHHS

27. | IlocTpoeHue X0/1a CBETOBBIX JIyueii, IOCTPOCHHE N300PKECHHUN B JIMH3AX.
28. | 3amauM MO TEOMETPUYECKON ONTHKE: 3epPKaJia, ONTHYECKHE CXEMBI.
29. | Pemenus 3amay Ha BOJIHOBEIE CBOICTBA CBETA.

JlabopaTopHbIi NPAKTHKYM

30. | Knaccudukanus npuOopoB. 3HAKOMCTBO ¢ 000pYI0BaHHUEM.

31. | JIaGopaTopHBIil MPAKTUKYM 110 MEXAHUKE.

32. | JIabopaTOpHBIi MPAKTUKYM I10 JIEKTPUUECTBY.

33. | JlaBopaTopHbIil IPaKTHUKYM IO ONTHKE.

34. | OGo0maroliee 3aHATHE 110 METO/IaM U MpUEeMaM pelleHHs (pU3HUecKuX 3agad. 3adyer Mo

AJIEKTUBHOMY KYpCY




