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IHosicHuTeabHAaA 3aIIUCKA

Pabouas mporpamma mno yueOHOMY mpeaMery «®Du3nka» Ha YpPOBEHb CPEAHETO

obmiero oopazoBanus (10-11 kmaccel) pa3paboTaHa Ha OCHOBE:

- @eiepadbHOTO TOCYAAPCTBEHHOIO0 00pa30BATENbHOIO CTaHAapTa CpPEIHEro

o0111ero 0Opa3oBaHus;

- IlpumepHoii mporpaMmbl CpeHET0 00I1Iero oOpa3oBaHMs IO MPEIMETY

«Dusukay;

- Pabouas mnporpamma k smHMH YMK IS Mskumesa, M.A. IlerpoBoit/M.A.

ITerpoBa, N.I'. KynukoBa. — M.: [Ipoda, 2019.

- ¢ yueroMm paboueit nporpammbl Bocniutanuss MBOY COILL Ne43 r. benropoaa.

Pa6ouas mporpamma cootBetcTByeT TpedoBanusm ®I'OC COO.

Pabouas mporpamma npenHazHaueHa ais uzydeHus ¢usuku B 10-11 kmaccax

YPOBHS CPEAHETO O0IIEro 00pa30oBaHUsl MO YYEOHUKaM.

1. ®uzuka (6a30BbIi W yrayOmeHHbldt ypoBeHb). 10 kmacc. YdeOHuK (aBTOPHI
Mskumes I'. 5., [TerpoBa M.A., CtemmranoB C.B. / Tlox pen. Biacosoii I'.11.).

2. ®usuka (6a30BbI U yrayOneHHbIH ypoBeHb). 11 kmacc. YdeOHUK (aBTOpBI
Mskumies I'.4., ITetpoBa M.A., Crenanos C.B. / ITox pex. Biacosoii I'.11.)

Bbei6op pmaHHBIX Y4eOHHMKOB OOYCJIOBJIIEH TEM, YTO OHHU COOTBETCTBYIOT
denepaabHOMY TMEPEUHIO YUYEOHHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO TIPU
peanuszaiuy, HMEIONIMX TOCYAapCTBEHHYIO aKKpPEAUTAINI0, 00pa30oBaTEIbHBIX
nporpaMM  HayajJibHOrO  OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro  OOIIero
obpazoBanust Ha 2021 — 2022 yueOHBIH TO.

ey n3yvyenuss PU3NKM B CPEIHEN IIKOJIE CICAYIOLIHE:

1) ¢dopmupoBaHHE CHCTEMbI 3HAHUH 00 OOMMX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAax, TEOPHSIX, MPEJCTaBICHUN O JeHcTBUU BO BcelleHHON (U3UYECKHUX
3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBHSIX;

2) (¢dopMupoBaHME YMEHHs HCCICIOBaTh M aHAJIU3UPOBaTh Pa3HOOOpPA3HbIC
bu3ndecKue SBJICHUS M CBOWCTBA OOBEKTOB, OOBSICHATH MPUHIMIBI PAOOTHI U
XapaKTEPUCTHKH TPUOOPOB W  YCTPOMCTB, OOBSACHATH CBSI3h OCHOBHBIX
KOCMUYECKUX 0OBEKTOB C re0PU3NUECKUMH SBICHUSIMU;

3) oBnajeHHWe YMEHHMSIMH  BBIJIBUTaTh THIOTE3bl HAa  OCHOBE  3HAHHS
OCHOBOIIOJIATAIONINX (U3NUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, TPOBEPSTH HX
AKCIIEPUMEHTATBHBIMU CPEACTBAMH, (POPMYIUPYS 1I€Tb UCCIICIOBAHNS;

4) oBiaJeHHE METOJAaMU CaMOCTOSITCILHOIO IUIAHMPOBAHUS HM  IPOBEACHUS

GU3MYECKUX  OJKCIIEPUMEHTOB, ONHCAHMS WM  aHajdu3a  MOJYyYEHHOMU
U3MEpPUTENbHON HH(OpMalMK, OonpeAeNeHuss JOCTOBEPHOCTH MOJIyYEHHOTO
pe3yibTaTa;

5) dQopmupoBaHWe yMEHHH IPOTHO3MPOBATh, AHAJIU3UPOBATH W OIICHUBATH
MOCJIC/ICTBASL  OBITOBOM ¥  TIPOM3BOJCTBEHHOW JIEATEIHOCTH YEJIOBEKa,
CBSA3aHHOM C (U3MYECKMMH TIPOLIECCAMH, C TIO3HMIMHA  3KOJOTHYECKOU
0€e30IMacCHOCTH.

[Iporpamma pa3paboTana Ha OCHOBE (eAepaTbHOTO 0a3MCHOTO y4eOHOTO TIaHa
JUIsE 00pa30BaTeNbHBIX yupekaeHuil PO, B COOTBETCTBUU C KOTOPHIM HA M3y4YEHHE



Kypca ¢pu3nku Ha 6a30BoM ypoBHE BbIaeneHo 136 dacos, B Tom uucie B 10 kiacce
— 68 gacos (2 yacoB B HeAem0), B 11 kinacce — 68 gacoB (2 4acoB B HEJICIIIO).

MNJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA
JINYHOCTHBIMU pe3yJibTaTaMu 00y4YeHUs] (PU3MKE B CPEJIHEH IIKOJIE SIBJISIFOTCS:
= B cdepe OTHOIICHUN OOyYarOIIUXCs K ceOe, K CBOeMYy 30POBBIO, K
MO3HAHUIO ce0s — OpUeHTAlus Ha JOCTHXKCHUE JIMYHOTO CYACThS,
peanu3aliio TO3UTHUBHBIX JKU3HCHHBIX IIEPCIIEKTHB, HWHUIIMATUBHOCTD,
KPEaTUBHOCTD, TOTOBHOCTh u CITOCOOHOCTh K JIMIHOCTHOMY
CaMOOTIPEICIICHUIO, CIIOCOOHOCTh CTAaBUTh IEIH W CTPOUTH >KHU3HCHHBIC
IJIaHbI; TOTOBHOCTh U CHOCOOHOCTH O0OecrieuuTh cebe M CBOMM OJIM3KUM
JIOCTOMHYIO JKH3Hb B TMPOIIECCE CaMOCTOSTCIbHOM, TBOPUYECKOU U
OTBETCTBEHHOUW JEITCIbHOCTH, K OTCTAMBAHUIO JIMYHOTO JIOCTOUHCTBA,
COOCTBEHHOT'O MHEHHUS, BbIpadaThblBaTh COOCTBEHHYIO MO3HUIIHMIO I10
OTHOIIECHUIO K OOIIECTBEHHO TIIOJIUTUYECKUM COOBITHUSIM MPOILJIOrO0 U
HACTOSIIIIETO Ha OCHOBE OCO3HAHUS U OCMBICIICHUSI HCTOPUHU, JTYyXOBHBIX
IIEHHOCTEM UM JOCTHXKEHUW Halled CcTpaHbl, K CaMOpPa3BUTHIO H
CaMOBOCIIMTAaHUIO B COOTBETCTBHH C OOIICYECIIOBEUYSCKUMH IICHHOCTSIMH M
ujeajaMy IpakJIaHCKOTO OOIIECTBA; MPUHATHE U peaiu3allUui0 IIEHHOCTEH
300pOBOTO U 0Oe30macHOro ooOpasza KU3HHU, OEpPEeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE€  OTHOMIEHWEe K  COOCTBEeHHOMY  (U3UYECKOMY |
MICUXOJIOTHYECKOMY 31OPOBBIO;

- B cdepe oTHomieHUM oOyyarmmxcsi K Poccunm kak k Poaune
(OTeyecTBY) — pOCCHUMCKasi HACHTUYHOCTb, CIIOCOOHOCTHh K OCO3HAHUIO
POCCUNUCKOW HASHTUYHOCTH B TIOJIMKYJIBTYPHOM COIIMYME€, YYBCTBO
MMPUYACTHOCTU K UCTOPUKO-KYJIbTYPHOU OOIITHOCTH POCCUUCKOTO HaApoja U
cynbbe Poccumn, marpuoTu3M, TOTOBHOCTh K CIIyKeHHIO (OTedyecTBY, €ro
3allUTe; YBAXXEHHE K CBOEMY HapOJy, YYBCTBO OTBETCTBEHHOCTH TIE€pe]l
Poaunon, ropanocte 3a cBOM Kpau, cBOorw PoauHy, 3a nponuioe u
HacToOsIIee MHOTOHAIITHOHAJIBHOTO Hapoga  Poccuwn, YBaXKCHUE
rocyJIJapCTBEHHBIX CHUMBOJIOB (rep0, d¢mar, THUMH); QopMHUpOBaHUE
YBAXKXCHUSI K PYCCKOMY S3bIKy KakK TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoirt  @PDenepanuu, SBISIOUIEMYCA  OCHOBOM  POCCHMCKOU
UJICHTUYHOCTH U TJIaBHBIM (DAKTOPOM HAITMOHAIBLHOTO CaMOOMPEICICHUS;
BOCITUTAHUE YBAXXCHUS K KYJIbTypE, S3bIKaM, TPAOHIIUSIM H OObIYasIM
HapoOJ0B, IpoxuBaromx B Poccurickou denepanuu;

= B cdepe OTHOINEHUN OOydYarOIUXCs K 3aKOHY, TOCYJapCTBY H K
rpaXXJIaHCKOMY  OOIIECTBY — TPaXJaHCTBEHHOCTh, Tpa)kaaHCKasi
MO3UIINSI aKTUBHOTO M OTBETCTBEHHOTO HYJIEHA POCCHUHCKOTO OOMIEeCTBa,
OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TpaBa W  OOS3aHHOCTH,
YBaKaroIIEro 3aKOH W IPABOMOPSIOK, OCO3HAHHO  IMPUHUMAIOIIETO
TPAJAUIIMOHHBIC HallMOHaJIbHbIC u oO111eueIOBeYECKUEe
IT'YMaHUCTHYECKUE U JIEMOKPATHYECKHE IEHHOCTH, TOTOBOIO K YYaCTHUIO
B OOILIECTBEHHOMW >XM3HU; MPU3HAHUE HEOTUY>K/IAEMOCTH OCHOBHBIX MpPaB
U cBOOOJ 4YeNIOBEKa, KOTOpbIE IMPUHAIIESKAT KAXKIOMY OT POXKJICHUS,
TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX HOpaB U CBOOOI 06e3



HapyHIeHUsI MpaB U CBOOOJ APYTUX JHUI, TOTOBHOCTb OTCTauWBaTh
COOCTBEHHBIE IpaBa M CBOOOJBI 4YEJIOBEKAa W TpakJaHUMHA COIJIACHO
OOIIEeTIPpU3HAHHBIM MMPUHIUINIAM U HOPMaM MEXJIyHapOJAHOIrO MpaBa U B
coorBercTBUM ¢ KoHcturynmen Poccuinickon denepanuun, npaBoBasi U
MOJINTUYECKAsI rpaMOTHOCTb; MHUPOBO33pEHUE, COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAYKUM M OOILECTBEHHOM HNpPaKTUKH,
OCHOBaHHOE€ Ha Juajore KyJbTyp, a TaK- X€ pa3jM4HbIX (HOopM
OOILIECTBEHHOI'O CO3HAHWsI, OCO3HAHUE CBOETO MECTa B MOJIMKYJIBTYPHOM
MUpE; HWHTEpUOpU3aAllMsl LEHHOCTEH MAEMOKpaTUM U COLHaJIbHOU
COJIMJIAPHOCTH, FOTOBHOCTh K  JOTOBOPHOMY  PEryJHpOBaHHUIO
OTHOIIEHUH B TpyNII€ WIA COLHUAJIBHOW OpraHu3aluu; TOTOBHOCTH
OOy4YarmMXcsd K KOHCTPYKTUBHOMY YYAaCTUIO B IPUHSITUW PELICHUM,
3aTparvBarolIUX IIpaBa U UHTEPECHI, B TOM YHCJI€ B Pa3JIMYHBIX (popmax
OOIIIECTBEHHOI  caMOOpraHu3alliM, CaMOYIIPaBJEHUs, OOIIECTBEHHO

3HaYMMOU eI TEJIbHOCTU; OPUBEPKEHHOCTh ujaesm
WHTEpHAlMOHAJIM3Ma, JPY>KObI, paBEHCTBA, B3aMMONOMOIIU HapOJIOB;
BOCOUTAHHUE  YBaXXHUTEJIBHOTO OTHOILIEHUsI K  HAMOHAJIbHOMY

JIOCTOUHCTBY JIFOJICH, HMX YYyBCTBaM, pPEJIUTHO3HBIM YOEXKIECHUSIM;
FOTOBHOCTh OOyYaroUIUXCsl IIPOTUBOCTOSATh HJEOJOTMH DKCTPEMU3MA,
HallMoOHaJu3Ma, KceHodoOuH,  KOppynuud, JUCKPUMHHAIUKA 10
COLIMAJIBHBIM, PEJIMTHO3HBIM, PAacOBbIM, HAIIMOHAJBHBIM IIPU3HAKaM U
JIPYTUM HETATUBHBIM COIIHMAJIBHBIM SIBICHUSIM;

= B cdepe OTHOUICHHUN OOydarolUuXcs C OKPYXaIOUIUMHU JIFOIbMH —
HPABCTBEHHOE CO3HAaHWE UM TOBEJCHUE Ha OCHOBE YCBOCHHS
00IIIeYeIOBEYEeCKUX EHHOCTEH, TOJIEPAHTHOTO CO3HAHUS WU TOBEJICHHUS B
NOJUKYJIBTYPHOM MHPE, TOTOBHOCTH U CHOCOOHOCTHU BECTH JHAJIOT C
IPYTUMH JIOAbMH, JOCTUTATh B HEM B3aUMOIIOHUMAHMUsI, HAXOJAUTH OOIIINE
LIETA U COTPYAHUYATH JJI UX JTOCTHIXKSHUS; TPUHSITUE TYMAaHUCTUICCKUX
LHEHHOCTEH, OCO3HAaHHOE, YBaXHUTEIbHOE W  JO0OpOKeJIaTelIbHOE
OTHOLIEHHUSI K JIPyrOMYy 4YEJIOBEKY, €ro MHEHUIO, MHPOBO33PEHUIO;
CITOCOOHOCTEM K COIMNEpPEeKUBaAHUIO U (POPMUPOBAHUS TMO3UTHBHOTO OT
HOILIEHUsI K JIIOJASIM, B TOM YHCJIE€ K JIMIAM C OrpaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI U HHBaJIHUJaM; OCpPEXHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILICHHE K (PUBHUECKOMY U TMCUXOJIOTHUYECKOMY
3JIOPOBBIO JIPYTHX JIOJEeNd, YMEHHE OKa3blBaTh MEPBYIO MOMOIIIb;
dbopmMupoBaHUe BRIpAKCHHOW B MOBEJICHUN HPABCTBEHHOUW MO3UIIUU, B TOM
4HCJIE CIIOCOOHOCTH K CO3HATEJIbHOMY BBIOOpPY /100pa, HPABCTBEHHOTO
CO3HAHHWsSI UM TIOBEACHHUSI Ha OCHOBE YCBOCHHUSI OOIICYSIOBEUYECKUX
IICHHOCTEH ¥ HPaBCTBEHHBIX YYBCTB (YECTH, J0JIra, CHPABEIIUBOCTH,
MUWJIOCEepAUsT € JAPYXKEJoOUs); KOMIIETEHIIMH COTpyAHHUYECTBA CO
CBEPCTHUKAMM, IeTbMH MJIQAIETO BO3pacTa, B3pOCIBIMH B
oOpa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-UCCIeI0BATEIIHCKOM,
MPOEKTHON U APYTUX BUJAX AESITEIbHOCTH;

= B cdepe oOTHOHmIEHHIH OOYYaIOMIMXCS K OKPY’XKaloIIeMy MHUPY, K
JKUBOM TIpUPOJAE, XYHNOKECTBEHHOM KyJIbType — MHUPOBO33pPEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHU, 3HAUUMOCTH
HayKd, TOTOBHOCTh K HAy4YHO-TE€XHHYECKOMY TBOPUYECTBY, BJaJE€HHUE



JIOCTOBEpHON HH@OpMAIIME O MEPEIOBBIX HOCTMIXKEHHUSIX W OTKPBITUSIX
MUPOBOM U OTEYECTBEHHOW HayKH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSIX 00 YCTpOMCTBE MHpa U OOIIECTBAa; TOTOBHOCTh U CIIOCOOHOCTH K
o0pa3oBaHUIO, B TOM YHCJE CaMOOOpa30BaHUIO, HAa MOPOTSHKEHUHM BCEH
’)KU3HH; CO3HATEJIbHOE OTHOIIEHHE K HENPEPBIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO YCIIEIIHOW NMPO(GECCUOHAIBHON U OOIIECTBEHHOMN JESITEIbHOCTH;
DKOJIOTUYECKasl KyJIbTypa, O€peXHO€ OTHOLIEHUS K POJHOU 3eMile,
NpUPOAHBIM OorarcTtBaM Poccun m Mmupa, HOHUMAHUE BIUSHUST COLIUAJIBHO-
SKOHOMMYECKUX MPOIIECCOB Ha COCTOSIHUE NOPUPOJHONM M COLMAJIbHOM
cpenbl, OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOJHBIX PECYpPCOB, YMEHUU U
HaBBIKOB Pa3yMHOI'O0 MPHUPOIOIIOIB30BAHUS, HETECPIIMMOIO OTHOIIECHUS K
TICUCTBUSIM, TIPUHOCSIIIUM Bpe dKOJIOTUU; TIPUOOPETEHUE OIIhITAa DKOJIOTO-
HaArpaBJICHHOW JESATEJIBbHOCTH; ACTETHYECKOE OTHOIICHUS K MUpY,
TOTOBHOCTB K 3CTETUYECKOMY O0YCTPOMCTBY COOCTBEHHOI'O ObITa;

- B cdepe OTHOUIEHHWH OOydYaroluxcs K Tpyay, B cdepe conuajibHO-
SKOHOMHWYECKUX OTHOILIEHHUU — YyBa)K€HHE BceX (POpPM COOCTBEHHOCTH,
TOTOBHOCTH K 3alllUTE€ CBOEH COOCTBEHHOCTH; OCO3HAHHBIN BBIOOp OyayIiein
npodeccun Kak MyTh U CHOCOO peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB; TOTOBHOCTh OOy4aromuxcsi K TPYJAOBOM HOpodeccuoHaIbHOU
NESITEJIbHOCTU JUIA HOAIOTOBKHM K PELICHUIO JIMYHBIX, OOILECTBEHHBIX,
rocyJaapCTBEHHBIX, OOIIIeHAITMOHAIIbHBIX npooseM; MoTpeOHOCTh
TPYAUTHCS, YBAXKEHUE K TPYAY U JIIOJSIM TPYy/ia, TPYJIOBBIM JOCTUKEHUSM,
TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K Pa3HbIM
BUJaM TPYAOBOU JESITECIbHOCTH, TOTOBHOCTHh K CamMOOOCITYy>KHUBaHHIO,
BKJIFOUYasi OOyUYE€HHUE U BBIMOJHEHUE JOMAIITHUX O0sI3aHHOCTEH.
MeranpeaMmeTrHblie  pe3yabTaThl OOy4deHHsT (U3UKE B CpEIHEW IIKOJIe
MpEeCTaBICHBI TPEMS TPYIIIIaMU YHHUBEPCAIbHBIX YUEOHBIX NeHCTBUM.
PerynstuBHbBIC yHUBEpCATbHBIE YUeOHbIE NEHCTBUS

BpInyCKHUK HAay4YUTCH:

=  CaMOCTOSITEJIbHO ONpeAeasaTh LeJiu, CTaBUTh U (POpMYyJIHpPOBATH
COOCTBEHHBIC 3a/laud B OOpa30BaTEJIbHOM JICSITEIbHOCTH U >KU3HEHHBIX
CUTYyaLUsX;

= OLICHMBATh PECYpChbl, B TOM YHCJIE€ BpeMs U ApPyrue HemMaTepualbHbIC
pecypchl, HEOOXOAUMBIE IJIs1 JTOCTHUXKEHUSI TOCTABJICHHOMN paHee 1eJu;

= COIIOCTaBJSITh HMMEIOIIUECS BO3MOXHOCTU UM HEOOXOAUMBIC ISt
JIOCTHKCHHUSI 1ISTA PECYPCHI;

= OpraHu3oBbIBaTh 3((PEKTUBHBINA MNOUCK PECYPCOB, HEOOXOAUMBIX IS
JTOCTHKCHHUSI TOCTABJICHHOM 11€ITH;

=  ONPEIEIISITh HECKOJBKO ITyTEH JTOCTHIKSHUS OCTABIICHHOM 1I€/TH;

= BbIOMpATh ONTUMAJBHBIA IIyTh JOCTHIXKCHHUS ILEJIHU C Yy4YEeTOM
3(p(PeKTUBHOCTH  pacxXxoJOBaHUSI  PECYpCOB U  OCHOBBIBAsICh  Ha
COOOpaKECHUSIX dTUKHU U MOPAJIH;

- 3amaBaTh IapamMeTpbl W  KPUTEPUH, NO KOTOPHIM MOYXHO
OIIPENEIINTD, YTO 1I€JIb JOCTUTHYTA;

=  COIIOCTaBJISITH IOJYYEHHBIN pE3yJIbTaT ACATEJIBHOCTH C MOCTABICHHOM
paHee LENbIO;



=  OLIEHUBATh IIOCJIEJACTBUSI JOCTUKEHUSI MOCTABJICHHOMN LIEJIUB y4eOHOM
eI TEIIbHOCTU, COOCTBEHHOM KU3HU U YKHU3HU OKPYKAFOIIHUX JTFOJICH.
[lo3HaBaTeNbHbIE YHUBEPCAIbHBIE YUEOHbIE AEHCTBUSA

BrinycKHUK Hay4uYUTCS:

= KPUTHUYECKHM OLIEHUBATh U MHTEPIPETUPOBATHh UH(POPMALIMIO C pa3HBIX
MMO3UIIU;

= pacrno3HaBaTh U (PUKCUPOBATH NPOTHBOPEUHS B MH(POPMAITUOHHBIX
UCTOYHUKAX;

=  HCHOOJIb30BaTh pa3jIMYHbIE MOJEIbHO-CXEMAaTHUYECKHE CPEIACTBa ISt
MPEJICTABJICHUSI  BBISIBJICHHBIX B  WHQPOPMAIIMOHHBIX  HWCTOYHUKAX
MIPOTUBOPEYUU;

=  OCYLIECTBJISATh Pa3BEpPHYTbIH MH(MOPMAIIMOHHBIN MOUCK U CTABUTH HA
€ro OCHOBE HOBbIC (y4e€OHbIC U TO3HABATEIBHBIC) 3aJ1a4U;

= HCKaTh U HaXOAUTH OOOOIIIEHHBIE CIOCOOBI pEIISHUs 3a/1a4;

= [OPUBOAUTH KPUTHUUYECKHE apryMeHTbl,  Kak B OTHOIICHUH
COOCTBEHHOTO CYXJICHUSI, TAK U B OTHOINEHUH NEHUCTBUU U CYXKJICHUU
ApYyroro;

- aHaAJIU3UPOBATHL UM IPeoOpPa3OBBIBATH NPOOIEMHO-IIPOTUBOPECUUBHIC
CUTYyalluH;

= BBIXOJUTH 3a pPaMKH YYEOHOTO TIpeIMEeTa ¢ OCYIINECTBIISITH
LEJICHAIMTPABJICHHBIN TTONUCK BO3MOXKHOCTEH IITUPOKOTO MEePeHoca CPeJICTB U
CITOCOOOB JICHCTBUS,

= BBICTpaMBaTh WHIWBUAYAIBHYIO OOpa3oOBaTCIbHYIO TPACKTOPHIO,
YYHUTHIBAsT OTPAHUYCHUSI CO CTOPOHBI APYTHX YYaCTHUKOB M PECYpPCHBIC
OTpaHUYCHUS;

= MEHATh W YAEPKHUBATh pa3Hble TMO3UIIMH B TO3HABATEIBHOM
nesTeIbHOCTU (OBITHh YUYEHHWKOM ¢ yuuTeineM; (opMyIaupoBaTh
oOpa3oBaTeIbHBIN 3alpOC W BBINOJHITHh KOHCYJBTATUBHBIC (DYHKIIUHU
CaMOCTOSITEJIbHO;, CTaBUTh IpoOJIeMy HU padoTaTh HaAJ €€ PEHICHUEM;
YIIpaBIsSTh COBMECTHOM Mo3HaBaTEJIbHOM JEeSITEJIbHOCTHIO u
O TYUHSTHCS ).

KoMMyHHUKaTHBHBIC YHUBEPCABHBIC YUeOHBIC NCHCTBUS

BrIyCKHUK Hay4YUTCS:

=  OCYHIECTBJISITH AEJIOBYIO KOMMYHHUKAIIHIO, KAK CO CBEPCTHUKAMU, TaK U
CO B3pOCIBIMH (Kak BHYTPHU oOpa3oBaTeIbHOU OpraHU3alud, TaKk U 3a €€
npeaejiamMu);

= TPU OCYIIECTBICHUM TPYIIIOBONW pabOThl OBITh KaK PYKOBOIHUTEIIEM,
TaK U YJIEHOM MPOEKTHOW KOMaHObl B pPa3HbIX pPOJsIX (reHepaTopoM
Ue, KPUTUKOM, UCIIOJTHUTEJIEM, MPE3CHTYIONIUM U T. 11.);

= Ppa3BEepHYTO, JIOTUYHO M TOYHO H3JaraTb CBOIO TOYKY 3pPEHHUS C
HCIIOJIb30BAHUEM  aJIeKBAaTHBIX (YCTHBIX UM MHUCBMEHHBIX) SI3BIKOBBIX
CPE/ICTB,;

= pacno3HaBaTh KOH(JIMUKTOI€HHbIE CUTyallUM W MpeaoTBpallaTh
KOHGJIMKTHI IO UX aKTUBHOU (a3bl;

= KOOPAMHUPOBATH MU BBINOJHATHL PadOTy B YCJIOBUSIX BHUPTYaJIbHOTO
B3aUMOAEUCTBUSI (MM COYETAHUsI PEAJIbHOTO U BUPTYaJIbHOTO);



= COIJIACOBBIBAThH TO3UIAU WICHOB KOMAaHJIBI B TIpoliecce padOThI HaJl
OOIIIUM TPOTYKTOM/PEIIICHUEM;

= TOPEACTaBISATh  MYOJWYHO  PE3yjIbTaThl  HHAWBHUAYAJTIHbHOU WU
rpynrnoBOd AEsTEIBbHOCTH Kak TIiepeJl 3HaKOMOM, Tak Hu [epen
HE3HAKOMOU ayIUTOPUEU;

- noaduparh MapTHEPOB IS JICJIOBOM KOMMYHHKAIIMM MCXOJISI U3
COOOpa’keHU! pPe3yJIbTaTUBHOCTU B3aUMOAECHUCTBUSI, a HE JHUYHBIX
CUMIIaTUM;

= BOCOPHHUMATh KPUTHUYCCKHE 3aMEUYaHUsI KaK pPecypc COOCTBEHHOTO
pa3BUTHS;

= TOYHO W eMKO QOpMyJIUpoOBaTH KakK KPUTUYECKHE, TaK U
0100pUTEJIbHBIE 3aMEYaHusl B aJpec JPYTruxX JIOJAEU B paMKax JICITOBOU MU
oOpa3zoBaTeyibHON KOMMYHUKAIIMM, wu30erass NOpu HSTOM JHMYHOCTHBIX
OLICHOYHBIX CYXICHUM.

[IpenmeTtHbie pe3ybTaThl 00ydYeHUs (PU3UKE B CPEIHEN IIKOJIE MPEACTABICHBI
1t 6a30BOro (2 4 B HEEIIO) U paciiupeHHOro (3 4 B HEJICII0) BApUAHTOB
U3y4deHUus: Kypca (QPU3HUKU.

BrinyckHUK Ha 0a30BOM ypPOBHE HAYYUTCS:

- JIGMOHCTPpUpPOBATH Ha TIpUMEpax Pojdb U MECTO (PUUKH B
(bopMupoBaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHBIX TEXHUKH W TEXHOJIOTHM, B IPAKTHYECKOU JEsITEIIbHOCTU
101,

- IIOKa3bIBaTh Ha NPHUMEpPaAX B3aUMOCBA3b MEXIY PU3UKOU U APYTUMHU
€CTECTBECHHBIMH HayKaMM;

- yCTaHaBJIWBATh B3aWMOCBSI3b €CTECTBEHHOHAYYHBIX SIBJICHUM U
MIPUMEHSITh OCHOBHBbIE (PU3UYECKHE MOJEIN JJII WX ONUCAHUS WU
OOBsICHEHHUS,

= HCIIOJb30BaTh HHQPOpMAIIUIO (PU3NUECKOTrO COJEpPKAaHUS NOpH
pelieHnuu y4eOHBIX, MPAKTUUYECKUX, MNPOEKTHBIX M HCCIEI0BATEIBCKUX
3a7a4, UWHTETpUpysT HHPOpPMAIUIO H3 PA3JIUYHBIX HCTOYHUKOB U
KPUTUYECKHU €€ OIICHUBAs;

- pa3nMuaTh MU YMETh HCHOJB30BaTh B YUEOHO-HCCIIEAOBATEIbCKOMN
JIeITeJIbHOCTH METOAbl HAYyYHOT'O WUCCJIEeIOBaHus (HaOIIOISeHUE, OMMUCAaHUE,
U3MEpPEHUE, DKCIEPHUMEHT, BBIJIBUKECHUE THIIOTE3bI, MOJICJIUPOBAHUE U T.
n.) u ¢GopMbl HaydHOro Tio3HaHus ((pakTel, 3aKOHbI, TEOPHH),
JIEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAyYHOM MO3HAHUH;

= TPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMNH,
BBIOUpAsi U3MEPUTEIIbHBIE NPUOOPHI C y4ETOM HEOOXOIMMOW TOYHOCTH
U3MEPEHHUM, TUIAaHUPOBATh XOJ HW3MEpPEHUN, mnojydaTb 3HA4YCHHUEC
U3MEPSIEMON BEJIMYMHBI W OLICHUBATh OTHOCHUTEJIbHYIO MOTPENIHOCTH
n3MepeHus no popmyiam;

= BBINOJHATH HCCIEIOBAHUS 3aBUCUMOCTEN MeXAYy (PU3NUYECKUMU
BEJIMYMHAMU: TPOBOJUTH M3MEPEHHUSI W  ONpPeAesisiTb Ha OCHOBE
HWCCIIeNOBAaHMsI 3HAUYCHHME MapaMeTpoOB, XapaKTEPU3YIOUIUX JIaHHYIO
3aBUCUMOCTH MEXK/1y BEJIMYMHAMU, U JIeJIaTh BHIBOJ C YYETOM MOTPEIIHOCTH
U3MEPEHUU;



= HCIIOJB30BaTh JJIsI OMUCAHUSI XapakTepa NpPOTEKaHHUs (PU3NUECKUX
nporeccoB (pU3NUECKUE BEJIWYMHBI U AEMOHCTPHUPOBATH B3aUMOCBS3b
MEX1y HUMMU;

=  HCHOOJIb30BaTh JJIsI OIMCAHWUs XapakTepa IpOTEeKaHus (PU3NUECKUX
IIPOLIECCOB (PU3NUECKHUE 3aKOHBI C YUYETOM I'paHUL] UX IPUMEHUMOCTH;

- peuaTh KadyeCTBEHHbIE 33aJlauu (B TOM 4YHCJIE U MEXIPEIMETHOTO
XapakTepa), HCHOJIb3ys MOJEIHU, (PU3NYECKHEe BEJIMYWHBI M 3aKOHBI;
BBICTpANBaTh JOTHUYECKH BEPHYIO LIENOYKY OOBSICHEHUs (JI0Ka3aTeIbCTBA)
MPEUIOKEHHOTO B 3a/Ja4e mpoiiecca (SIBJICHUs);

- pewmaTth pacyeTHbIE 3aJa4yd C sIBHO 3aJaHHOU (PpU3NUECKON MOACIIBIO:
Ha OCHOBE aHaIu3a YyCJIOBUS 3aJa4d BBIJICISATH (PU3UUYECKYIO MOJEIb,
HaxXoOOUTh (PU3NUECKHUE BEIUYHUHBI ¢ 3aKOHBI, HEOOXOAUMBIC U
JIOCTAaTOYHBIC JJISI €€ PEIIeHUs, NPOBOAUTH pacdeTbl U MPOBEPSITh
MOJTy4YCHHBIN pe3yIbTarT;

= y4YUTHIBATh TPAHUIIBI TIPUMEHEHUS HU3YYEHHBIX (HUZHUIESCKUX
MOJICIIEH TIPU PEUICHUU (PU3NIECKUX U MEXIIPEIMETHRIX 3aj1ay;

= TIIPUMEHSTH 3HAHUsI O TIIpUHOUOAX padoTbl U  OCHOBHBIX
XapaKTEepUCTUKAX U3YUYECHHBIX MalluH, OPUOOPOB U JIPYTUX TEXHUUYECKUX
YCTPOMCTB JIs1 PEUICHUs] MPAKTUYECKHUX, yUYEOHO-UCCIIEHOBATECIBCKUX U
HPOEKTHBIX 3a7a4;

= WCIIOJIb30BaTh 3HaHUS O (PU3NYECKUX OOBEKTax ¢ Mpoleccax B
MOBCEAHEBHOM >KU3HU IJIsI OOecTieueHUsi 0€30IMaCHOCTH IIPU OOpaIlleHUU C
npudopaMu U TEXHUUYESCKHUMH YCTPOMCTBAMM, JJISI COXPAHEHUS 3J0POBbS U
COOJTIOICHUSI HOPM YKOJIOTHYECKOTO MOBEACHUSI B OKpY>KaroIle cpeae, s
NPUHATHS PELICHUM B TOBCEIHEBHOM )KU3HU.

BeimyckHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOXXHOCTH
HAYy4YUTHCS:

= IIOHMMAaTh U OOBSICHATH LIEJIOCTHOCTh (PU3UYECKON TEOPUHU, pa3avuvaTh
rpaHULbl €€ NPUMEHUMOCTH U MECTO B psIAY APYTUX (PU3NUYECKUX TEOPUil;

- BJAAETh NpPHEMaMH MOCTPOEHUsI TEOPETUUECKUX JI0KA3aTEIbCTB, a
TaK>Xe MPOTrHO3UPOBAHUSI OCOOEHHOCTEN NMpOoTeKaHUsl (PU3NUECKUX SIBICHUMN
M TIPOIIECCOB Ha OCHOBE TIIOJYYCHHBIX TEOPETHYSCKUX BBIBOAOB H
JIOKa3aTeJIbCTB;

=  XapakTepu30oBaTh CHCTEMHYIO CBSI3b MEXIy OCHOBOIIOJAraroIIuMHU
Hay4YHBIMUA TOHSITUSIMH: TIPOCTPAHCTBO, BpeMs, maTepus (BEIIECTBO,
moJie), IBU>KEHUE, CHUJIa, DPHEPTHUS,

= BBIABUTATh THUNOOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATAOIINX
(pr3znyeckrnx 3aKOHOMEPHOCTEN U 3aKOHOB;

= CaMOCTOSITEJIBHO  IUIAHUPOBATh W  IIPOBOJUTH  (puU3NUECKHUE
SKCOEPUMEHTHI;

- XapakTepu3oBaTh  rioOajdbHbIE  OpPOOJEMBI,  CTOSIIME  Hepen
4eJOBEUYECTBOM: DHEPreTUYECKHE, CBHIPbEBBIE, AKOJOTHYECKHE U pPOJib
(bu3uKU B perIeHnu 3TUX NpooIeM;

- peuiaTh MNPAKTUKO-OPUEHTUPOBAHHBIE Kadye€CTBEHHbIE W PACUYETHBIC
(pusnueckne 3amayn Cc BBIOOPOM (PU3NUECKON MOAEIN, UCHOJIb3Ys
HECKOJIBKO (PU3MYECKUX 3aKOHOB HIM (POPMYJ, CBSI3BIBAIOIIUX



U3BECTHBIE PU3UUECKUE BEITUIYHUHBI;

= OOBSACHATH NOPUHOHUIBI PaObOTHI MU XaAPAKTEPUCTUKH H3YUCHHBIX
MaIlluH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;

= OOBSICHATH YCJIOBUSI IIpUMEHEHUsI (PU3NYECKUX MoJAeJer mnpu
pemieHuu (PU3NYECKUX 3a7lad, HaAXOAUTh aJ€KBAaTHYIO IIPEJIOKEHHOMU
3a/1aye (pU3HMYECKYIO0 MOJieib, pa3peniatb MNpodjeMy KaK Ha OCHOBE
WMEIOIINXCsl 3HAaHUHM, TaK U IIPHU ITOMOIIU METOA0B OILICHKU.

COAEPXKXAHUE NIPEJMETA

®u3MKa U €CTECTBEHHOHAYYHBIA METOJ O3HAHUS IPUPOIbI

IIpeameTHBIE pe3yIbTaThl OCBOCHUS TEMBI TTO3BOJISIOT:

— JaBaTh ONpeAeJICHUs NOHATUM: pUu3ndecKas BeJIndnuHa, pu3ndyeckKkui
3aKOH, Hay4Has TUIOTE3a, MOJICJb B (PU3UKE, DIIEMEHTapHas YacTulia,
pyHnameHTaIbHOE B3aUMOIEUCTBHE;

—  [OPUBOJUTH HNPUMEPHI OOBEKTOB U3YyUYEHUS (DUUKHU;

— OpUBOAUTH OazoBbie (PUBHMYECKUE BEIIMYHUHBI, KpPAaTHBIC U JIOJIbHBIC
€OUHUIIbI, OCHOBHBIE BHJIbI (QyHIAMEHTAJIbHBIX B3aUMOJEUCTBUU, HX
XapaKTEpUCTUKU, PAIUYyC NCUCTBUS,

—  OIIMCHIBATh U MPUMEHSITh METOJIbl HAYYHOT'O UCCIIEAOBAHUS B (PU3UKE;
— JAeNiaTh BBIBOJIbI O TpaHUIAX MPUMEHUMOCTU (PU3UUECKUX TEOPUM, X
OPEEMCTBEHHOCTH, CYIIECTBOBAHUU CBSI3€ W 3aBUCHUMOCTEN MEXKIY
(pusrnyeckuMu BEJIMYUHAMU;

—  paznuyaTth OpsSIMble U KOCBEHHBIEC M3MEPEHUsT (PU3NYECKUX BEIIUYMH;
MOHUMATh CMBIC]T aOCOJIOTHOM Y  OTHOCHUTEJIbHOM MOTPENIHOCTEH
U3MEPECHUS;

—  UHTEpHOpeTupoBaTh (PU3NUYECKYIO HHEPOPMAIUIO, TIOJIYYECHHYIO U3
Pa3HBIX UCTOUYHUKOB.

MEXAHUKA
IIpenmerHsie pe3ysibTaTbl OCBOCHHUS TEMBI ITO3BOJISIOT:
— J1aBaTh OIIpEAECIICHUS IMOHATHUM: MEXaHUYECKOEe JBU)KCHUE,

MaTtepualjibHasi TOYKa, TEJI0O OTcYeTa, CHUCTeMa OTCYeTa, TPACKTOpHUsI,
IMOCTyNaTeJIbHOS JIBM)KCHHE, BpalllaTeIIbHOC JIBDKCHHUE, PaBHOMEPHOEC
MPSIMOJIMHEHHOE JIBHYKCHUE, PABHOYCKOPEHHOEC

—  OpsIMOJIMHEHWHOE JIBH)KCHHE, CBOOOJHOE MaJeHUE, OTHOCUTCILHOCTh
MEXaHUYCCKOTO JBWIKCHUSI, HHEPIIMAJIbHAasi CUCTEMa OTCYeTa, HHEPTHOCTb,
IICHTP TSDKECTH, HEBECOMOCTB, IIeperpy3ka, IIEHTp MacC, 3aMKHYyTasi
CUCTEMa, PCAKTUBHOEC JIBIDKCHHE, YCTOWYHMBOEC, HEYCTOWYHUBOE H
0e3pa3ImYHOe paBHOBECHS, [a0COIIOTHO yIPYTU U aOCOIIOTHO HEYNPYTHUH

ynapei]l, abGcomoTHO TBepmoe Teno, TIHAPOCTATHYECKOE aBJICHHE,
KojedaTelIbHOE JIBUKEHHE, KoJjiebaTelbHasi CHUCTEMa, BbIHYXIEHHbBIC
KOJIeOaHUs, MEXaHUYECKHUI PE30HAHC, BOJIHA, BOJIHOBASI MOBEPXHOCTh, JyY,
MY3bIKaJIbHbBIA TOH;

—  UCIIOJIb30BaTh TAOJHUYHBINA, rpadUUYEeCKU U aHATUTUYECKUU CIOCOOBI
OMMCAHUSI MEXAaHUYECKOTO ABUKEHUS;



— aHanW3WpoOBaTh TrpadUKA PABHOMEPHOTO W PABHOYCKOPEHHOTO
OPSIMOJIMHEMHOTO  JIBUJKEHUM, YCJIOBHUSI BO3HUKHOBEHUSI CBOOOJHBIX
KOJI€0aHUM B KOJIEOATEJIbHBIX CUCTEMAX, 3ABUCUMOCTH NPOEKIIUU CKOPOCTH
1 YCKOPEHUSI TAPMOHHUYECKH KOJIEOITIOIIEHCS] TOYKH OT BPEMEHHU, IMTPOIIECCHI
MMpEBpaIleHUs] PHEPTUU NPU FAPMOHUUYECKUX KOJICOAHUSX, TIOTEPU IHEPTUU
B pEaJIbHBIX KOJIEOATEIbHBIX CHCTEMaX, OCOOCHHOCTH pPacHpOCTPAHCHUS
NOTIEPEYHBIX U MOPOJOJBHBIX BOJIH B CpE€JlaX, 3BYKOBBIX BOJIH, OCHOBHBIC
XapaKTEpUCTUKU 3BYKa;

— [OPUBOAMUTH oONpenesieHus: (PU3UUECKUX BEJIUYHH: TI€peMElleHHUE,
CKOPOCTb, OPOMAEHHBIN NYTh, CPEAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTb,
cpelHsis IyTeBasi CKOPOCTh, CPEAHEE YCKOPEHHUE, MTHOBEHHOE YCKOPEHHE,
YCKOpEHHE CBOOOJHOIrO IMajaeHUsl, MIEpHUO]d U YacToTa oOpalleHus, yrioBas
CKOPOCTB, LIECHTPOCTPEMHUTENBHOE YCKOPEHHUE, Macca, CHUjla, CUJla TAKECTH,
rnepsasi KOCMHUYECKasi CKOPOCTh, CHUJIA YIIPYTOCTH, BEC TEJIa, CHUJIa TPECHUS
MOKOsI, CUJIa TPEHUSI CKOJIBKEHUSI, UMITYJIbC MaTe€pUalbHON TOUYKH, padoTa
cwibl, MoIHOCTh, KII/J[ ™Mexanu3zma, MexaHWUYeCKasi D>DHEPrus,
KMHETUYECKAsl HEPrusi, MOTEHIHAJIbHAsI DHEPryusi, MOMEHT CHJIbI, IJIECYO
CWJIbI, CHJa JaBJI€HHUs, cujia Apxumena, IepuoJ], 4dacTtoTa u Qaza
KOoJIeOaHUM, JJIMHA BOJIHBI U CKOPOCTh €€ PpaciupOCTpPaHECHUSI; 3alIUChIBATh
€IIUHUIIBI u3MepeHus: puszndeckux BeauduH B CU;

—  dopMyIHpOBaTh: 3aKOH CJOXKEHHS CKOPOCTEH, MPUHIHUIT (3aKOH)
WUHEPIIUM, 3aKOHbI HBIOTOHA, MPUHIWNO CYOEPIO3ULIUU CUJI, OPUHIIUI
oTHOcuTenbHOCTU [ anmunes, 3akoHbl Kemuepa, 3aKOH COXpaHEHUs
UMIyJIbCa, 3aKOH BCEMHPHOI'O TATOTE€HHUs, 3aKOH I'yka, Teopemy O
KUHETUYECKOU HDHEPIHUU, 3aKOH COXPAaHEHUsI MEXaHHMYECKOU DHEPIruu,
NEPBOE M BTOPOE YCJIOBHUS PAaBHOBECHUS TBEPAOrO TeEJA, ITPUHIIUII
MHWHHUMYMa NOTEHIIHAJIBHOU SHEPTrUH, 3aKoH Ilackans, 3akoH Apxumena,
YCJIOBME IIJIABAaHUA TEI, [ ypaBHEHUE bepHynnu];

—  BBLAEJIATH OCHOBHBIC MPU3HAKU (PUBUUYECKUX MOJEJICH, UCTIOIb3YyEMBbIX
B MEXaAHHWKE: MaTepualibHas TOYKa, HWHEpIHaJibHas CHCTEMa OTCYETa,
CBOOOJIHOE TEJO, 3aMKHyTas CcHUcTeMa, aOCOJIIOTHO TBEpPJO€ TEJO,
ujaeagbHasi KUJIKOCTh, TapMOHHYECKHWE KOoJieOaHusl, MNPy KUHHBIN
MasiTHUK, MATEMAaTUYECKUN MasiITHUK;

—  OIIMCBIBATh JIKCOEPUMEHTHI: MO H3MEPEeHUI0 Kod(UuImeHTa TpEeHUs
CKOJIBYKEHUSI, I10 M3YYEHHUIO OCHOBHBIX IIOJIO)KEHUM CTAaTUKU U
TUAPOCTATUKHU, TI0  HAOIIOIEHWIO W  HU3YYEHUIO  OCOOCHHOCTEH
KOJIeOaTeJIbHOTO M BOJIHOBOTO JIBHYKCHUM; (yHIaMEHTAJIbHBIC OIIBITHI
I'anmunes, Kasenaumia u ap.;

— [paccmaTrpuBaTh ABMXKEHUE Tejia, OPOLIEHHOTO TOPU30HTAIBHO U IO
YTJIOM K TOPU30HTY, BOSHUKHOBEHHUE CUJIbI CONIPOTHUBJICHUS MPU JABUKECHUU
TE€JX B XHUAKOCTAX W Tra3zax, JUHAMHUKY IBHWKECHHUS Tejla MO OKPY>KHOCTH,
YCTPOWMCTBO, OPUHIUMN JICHCTBUSI U NPUMEHEHHUE PEAKTUBHBIX NBUraTeEJICH,
TEOpEeMy O JIBMXXEHUHU IICHTPA MacCC, JaMUHApPHOE U TypOYJICHTHOE TCYCHUE
JKMIKOCTH,  HCIIOJIb30BAaHWE  ypaBHEHHUs  bepHysim B  TEXHHKE,
BO3HUKHOBEHHE MOIbEMHOM CHJIIBI KpPhIJIa CaMOJIeTa, aBTOKOJIeOaHMsl |;

—  ONIpEenesisiTh TOJIOKEHHE Tejla Ha IUIOCKOCTH B JOOOW MOMEHT
BPEMEHHM, paccMaTpuBaTh CcBOOOJHOE majgeHue Tea O0e3 HadaabHOU



CKOpocTH, mpeoOpazoBaHusi [ anuies, ABMIXKEHHE TeJja M0 OKPY>KHOCTH C
MMOCTOSTHHOW TI0 MOJYJIO CKOPOCTHIO, OCHOBHYIO (IPsIMyIO) M OOpaTHYIO
3a/layd  MEXaHWUKH, JBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB 3€MJIH,
OCHOBHBIC CBOWCTBa pabOThl CUJIbI, KHHETHUYECKOW DHEPTUU, OTIUUUS
NOTEHIHNAJIIBHON DHEPIrUM OT KHHETUYECKOMW YHEPTrUH;

— [BeIBOOMTH 3akoH Ilackasns]|, mojlyyaTs ypaBHEHUsI ABUKCHUS I'py3a
Ha OPY>XUHE U JIBUKEHUSI MATEMaTUYECKOTIO MasiTHUKA;

— 3anuchiBaThb KHWHEMATHYECKHE YPaABHEHUSI  PABHOMEPHOIO U
PaBHOYCKOPEHHOTO  HOPSIMOJIMHEMHOIO  ABWXXEHUSI, PABHOMEPHOTO
JIBUOKEHUSI 110 OKPY>XHOCTH, YpPaBHEHHE TapMOHHMYECKUX KOJeOaHUM,
ypaBHEHHUE IBUXKCHUS JJII BBIHYKJICHHBIX KOJIcOaHUi, (GOopMysbl IJIs
pacdyeTra TIEpUOAOB KOJ€OaHMil HOPYKUHHOTO M MaTeMaTUYECKOTIO
MasiTHUKOB;

— pa3nuyaTh TE€OLUEHTPUYECKYIO UM TICIUOUEHTPUUYECKYIO CHCTEMBI
OTCYeTa;

— [OPUBOAMTH 3HAUCHUSI: YCKOPEHHS CBOOOAHOro mnaaeHus BOJIU3U
HNOBEPXHOCTU 3€MJIM, I'PABUTAIIMOHHOMU IMOCTOSSHHOM, IIEPBOU U BTOPOU
KOCMHYECKUX CKOPOCTEN s 3EMIIU;

—  TPUMEHATH T[IOJIy4YE€HHbIC 3HaHUs [PU OIMHCAHUM YCTpPOMCTBA U
NpUHOMOA JICUCTBUS OpubopoB (Hampumep, AWUHAMOMETpa), MOpH
OOBSICHEHUH SBJICHUM, HAOIIOJaeMbIX B IPUPOAE U ObITY (Harmpumep, poib
CHJI TPEHHUS B JABWIXXEHUU TEJ), IPU PEIICHUM 3a]1a4.

MOJIEKVYIJIAAPHASA ®U3NUKA U TEPMOJINHAMUKA

IIpenmeTHbIe pe3yabTaTbl OCBOEHUS TEMbI NO3BOJISIOT:

— J1aBaTh OIIPEACJIECHHs MOHSITHW: TEepMOJUHAMHUUYECKass CHCTEMa,
TEIUIOBOE (TE€pMOJIMHAMHYECKOE) paBHOBECHE, aOCOJIOTHBIM HYJIb
TeMIrepaTypbl, U30IIPOIECC, U3OTCPMHUUCCKUMN, N300apHBINA, N30XOPHBIN
U aauabaTUYeCKUM TMPOILIECChl, TEIJIOOOMEH, TEIJIOU30JIUpPOBaHHAS
cUcTemMa, TEIUJIOBOM JBUrareilb, 3aMKHYTBIA [HUKJ, HEOOpATUMBIMI
POLIECC, HACBHIIIIEHHBIN I1ap;

— TOPHUBOAUTH ONpeeeHUs (PU3NIYECKUX BEIUYHH: OTHOCUTEIIbHAs
MOJIEKYJIsipHasi (MJIM aTOMHasi) Macca, KOJIMYECTBO BEIIECTBa, MOJISIpHAasI
Macca, TeMIlepaTypa, BHYTPEHHsIsI HDHEpPrusi UAeaJIbHOIO Trasa,
CpEIHEKBaJpaTUYHAsA CKOPOCTh, HauOOJIee BEpOsITHAsI CKOPOCTD,
KOJIMYECTBO TEIUIOTHI, yaenbHas TEIJIOEMKOCTh BEILIECTBA,
TEIJIOEMKOCTh Te€Jia, MOJISIpHasi TEILUIOEMKOCTh BeniecrBa, KII/]
TEMJIOBOT'O ABUTraTelsl, yJieJibHasl TEIJIoTa rmapooopa3oBaHUs >KHUIKOCTU,
aOCOJIIOTHAas1 U OTHOCH- TE€JbHas BJAXHOCTh BO3J/lyXa, TOYKa pPOCHI,
[MOBepXHOCTHAsA PHEPTUsl, NAaBJIE€HWE HACBIIIEHHOrO mnapal, yJejabHas
TEeIJIOTa TIUJIABJIEHHUS;, 3alHChIBaTh E€IMHUILIBI HU3MEPEHUs (PU3NUECKUX
BeauuuH B CU;

—  dopMyaHupoBaTh U OOBSICHITH OCHOBHBIEC MOJIOXKEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHUU CTPOEHUS BEILIECTBA;

— HaOmOIaTh M OOBSICHSTH SIBJICHHUSA: OpPOYHOBCKOE JBHXXCHUE,
mnddys3usi, HCMapeHue, KOHACHcaIus, CcyOiumalius, KHIICHUE,
MJIaBJICHUE, KpUCTAJLIM3allHsl, aHU30TPOMHUSI MOHOKPUCTAJLIIOB;

—  kJaccuUuIMpoOBaThH arperaTHble COCTOSIHUS BEIIIECTBA,



XapaKTEPU30BaTh HN3MEHEHHUS CTPYKTYpPbl AarperatHbiX COCTOSITHUU
BerniecTBa mpu Ga30oBbIX IEPEX0aaxX;

— dopMyIHUpoOBaTh: HYJIEBOU 3aKOH TEPMOJAMHAMHKH, 3aKOH boMms—
Mapuotra, 3akoH ['eli-Jltoccaka, 3akoH Illapiss, oObeaAUHEHHBIMI
ra3oBbIi 3aKOH, 3aKOH JlajbTOHA, 3aKOH COXpPaHEHHUS DHEPTrUH, MEePBbIA U
BTOPOM 3aKOHBI TEPMOJUHAMUKH;

— TOHUMATBh CMBICI: ypaBHeHUs KianeWpoHa, ypaBHEHHSI COCTOSIHUS
ujaeailpbHOTrOo rasa (ypaBHeHUss MeHeneeBa—KiianeipoHna), OCHOBHOTO
ypaBHeHus1 MKT, ypaBHEeHHs TETUIOBOro OajiaHca;

—  BBLACJATH OCHOBHBIC MPU3HAKHU (PUBHIESCKUX MOJECIICH, UCITOJIb3YyEMBbIX
B MOJICKYJISIpDHOUW (U3HKE: TepMOIMHAMHUYECKAasi CHCTEMa, PAaBHOBECHOE
COCTOSIHUE€ CHCTEMBI, PABHOBECHBIU MPOIECC, TEIUIOU30JIUPOBAHHAS
cucreMa, HuJcalibHbIA Ta3, HJAcaJIbHbBIM TEIUIOBOW ABHUrareib, IHUKII
Kapho;

—  HWCIOJIb30BaTh CTATHCTUYECKHU IOJAXOJ OJisI OIMCAHHS ITOBEIACHUS
COBOKYMHOCTH OOJIBIIOTO YHCJIa YacTHUIl, BKJIIIOYAIOIIUN BBEIACHUEC
MHKPOCKOITUYECKUX u MaKpPOCKOITUYECKHUX napaMeTpoB;
TEPMOAMHAMUYECCKUU METO/I npu paccMOTpEHUU CBONCTB
MaKpPOCKOITMYECKHUX TeJl 0e3 TMpeJcTaBIeHUu o0 1704 BHYTPECHHEM
CTPOCHHUH; YPaBHEHHUE TEIJIOBOrO OajlaHca IpH peIIeHUH 3a/1a4;

— ONHCBIBATh  OKCIIEPUMEHTBI: 1O  HAOJIOJCHUIO W  HU3YYCHHUIO
U30IIPOIIECCOB, ITI0 WU3MEPEHHUIO VYJICJIbHOM TEIUIOEMKOCTH BEIIECTBA;
ONBITHI, WUIIOCTPUPYIOIHUE H3MECHEHHE BHYTPCHHEW SHEPruM Teja NOpH
coBeplIeHUuH padoThl; pyHIaMeHTalbHbIe onibIThI LlTepHa, J>xoys u ap.;
— OOBSICHATH Ta30BbI€  3aKOHBI Ha  OCHOBE MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU CTPOCHHUS BEIIECTBA, 3aBUCUMOCTH JaBJICHUS
raza OT KOHIEHTpallMhd €ro MOJIEKYJ W TEeMIIEpaTypbl, CBS3b
TEMIIEPpATYypPbl W CPEIHEHW KHUHETUYECKOW HHEPruM XAOTHUYECKOTO
JABUKEHUSI MOJIEKYJI, CTPOCHUE U CBOUCTBA TBEPABIX U aMOP(PHBIX TEI,
rpadpudeckuii  CMbBICT pabOThl, HEBO3MOXXHOCTh CO3JaHHUS BEYHOIO
ABUTATEIIsI, HEOOpPaTHMOCTh TCIUIOBBIX sIBJICHHWM, 1ukia KapHo,
OpPOUECChl, MPOUCXOMSANINE B HACAIBHOU XOJOJWJIBHOU MAaIllHUHE,
pabotaroreit o 1ukiay KapHo, 3aBUCUMOCTh TeMIiepaTypbl KHIICHUS
’KUJIKOCTH OT BHEIIHEIO JIaBJICHUS;

— [paccmarpuBaTh 3aBUCUMOCTHh BHYTPEHHEU SHEPruv HUJcaibHOTO Tras3a
OT 4YHCJIa CTeNneHer CBOOOJbI MOJIEKYJI, CBOMCTBA KHUIAKOCTEH,
MNOBEPXHOCTHOE HATSIKECHHUE, KalWUISIpHBbIE SIBJICHHUS, CMAayYMBAaHUE WU
HECMauyMBaHWE, TEIUIOBOE PACHIMPEHHUE KUJIKOCTEM UM TBEPABIX TEI,
TEMJIOEMKOCTh ra3a B U30IIpoIeccax, U30TEPMY peaJIbHOTO ras3aj;

—  [OPHUMEHSTH NEPBBIN 3aKOH TEPMOAUHAMHUKHU K U30IPOIIecCaM;

— [0o6cyxnaTh yBeIuueHHUE 00beMa BOJIbI ITPHU €€ 3aMEepP3aHUuH |;

— o00cyxIaTh IIpUMEHEHHE aJnabaTUYeCKHUX IIPOIECCOB B TEXHUKE
(TpuUHIATT ASHWCTBUSI AU3EITHHOTO ABUTATEIIS), SKOJOTHUICCKUE TPOOTIEMBbI
WCIIOJIb30BaHUs TEIUIOBBIX MAIIWH, 3HAYEHHE BJIAXKHOCTU BO3JyXa B
’KH3HH YE€JIOBEKA;

— TMPUBOJIUTH 3HAUCHHUS: IIOCTOSIHHOW ABOrajpo, YHHBEpCAJIbHOU
ra3oBOM IMMOCTOSIHHOM, IMOCTOsIHHOM boibiiMaHa;



— OPUMEHSTh NOJYYEHHbIE 3HAaHUsST OpPU ONHUCAHUM YCTPOMCTBA U
MPUHIIMIIA JEUCTBUS MTPUOOPOB (Hampumep, TEPMOMETpa, KaJOpHUMETPa,
KOHJEHCAIlMOHHOIO TUI'POMETPA, BOJOCHOIO TMIPOMETpA, ICUXPOMETPA),
TEIUIOBBIX MAIllUH, IPU OOBSICHEHUM SIBJIEHUW, HAOJII0Ja€MbIX B IPUPOJE U
OBITY, IPU PEILICHUM 3a]1a4.

DJIEKTPOAMHAMUKA

IIpenmeTHsbie pe3yibTaThl OCBOCHUS TEMBI ITO3BOJISIIOT:

— JaBaTh ONPEAECIECHUS NOHSITUM: DJIEKTPHU3ALUS TeEJI, DJICKTPHUUYECKHU
W30JMPOBAHHAS  CHUCTEMA  Te€JI, DJEKTPUUYECKOE  TMOoJe, JIMHUHU
HaIPSY)KEHHOCTH AJIEKTPOCTATHYECKOTO oJIs, OJTHOPOJIHOE
3JIEKTPUYECKOE MOJI€, SKBUNOTEHIIMAJIbHA MOBEPXHOCTH, CBOOOJIHbIE U
CBsI3aHHBIE  3apsiibl, KOHJAEHCATOp, NOoJigpUu3alus  AUIJIEKTPHUKA,
3JIEKTPOCTAaTUYECKAasT UHAYKIUS, DIEKTPUUECKUIN TOK, CTOPOHHUE CHIJIBI,
SIEKTPOJIMTUYECKAas  JIMCCOllMalMsl, HOHU3alMs rasza, MarHuTHOE

B3aHMOJICHMCTBUC, JIUHUHA MarduTHOM UHIYKIIWH, OJIHOPOAHOE
MArHUTHOE TOJI€, 3JIEKTPOMAarHUTHass WHIAYKIUSA, UHIYKIIMOHHBIU TOK,
CaAMOMHIYKIHS, KoJieOaTeIbHbIN KOHTYP, BBIHYKICHHBIC

JICKTPOMArHUTHBIE KOJIeOaHHUsI, TEPEMEHHBIH TOK, [pe€30HaHC B II€NH
OEPEMEHHOTO TOKa]|, D3JIEKTPOMAarHUTHOE IIOJI€, 3JIEKTPOMAarHUTHasl
BOJIHA, MOAYJISIIIUS, JIMH3A, TJIaBHBIN (HOKYC JHUH3bI, ONTUYECKUU HEHTP
JIUH3bI, (OoKalbHasA TJIOCKOCTh JIMH3bI, aKKOMOJAIUs, JUCIIEPCHs,
uHTepdEpeHIUsI, KOTepPEeHTHbIE HCTOYHHUKU CBeTa, JudpakKius,
[ecTecTBEeHHast cBEeTOBast BOJIHA];

— TIPUBOJIUTH oOMmpeaeacHus (U3NUECKUX BEJIUYHH: DJJICKTPUYECKUMN
3apsin, AIIEMEHTAPHBIN SIIEKTPUUECKAN 3aps, HaIPsKEHHOCTD
JIEKTPOCTATUUECKOIO TIOJIsI, AUAJICKTPUUECKass MNPOHUIIAEMOCTb Cpebl,
[MOBepXHOCTHAsT TUJIOTHOCTh 3apsijial, MNOTCHIIHAJ DJIEKTPOCTATUUYECKOIO
noJisi, Pa3HOCTh NOTEHIIMAJIOB,  JJIEKTPOEMKOCTh  YEJIMHEHHOTIO
MPOBOJIHUKA, DJIEKTPOEMKOCTh KOHJEHCATOpa, CUjla TOKAa, CONPOTUBIICHUE
MMPOBOJHUKA, yJICIIbHOE COIPOTUBJICHUE MPOBOJHUKA, pad0OTa U MOIIHOCTH
ajekTpudeckoro Toka, I/JC ucTOUHHMKAa TOKa, MOJAYJIb MAarHUTHOU
WUHIYKIUU, cuwia Awmnepa, cuia JlopeHlia, MarHUTHasiT OPOHUIIAEMOCTH
cpelbl, MarHUTHBIA TOTOK, WHJIYKTHBHOCTb KOHTYpa, JECHCTBYIOIIIUE
3HAYEHUSI CHJIbI TOKAa MW HANPSDKEHUS, [€MKOCTHOE€ COHNPOTHUBIICHUE,
WHJIYKTHUBHOE COMPOTUBJIEHHUE, HOJHOE  COOPOTUBIICHUE eI |,
ko3 dunment TpanchopMmallii, IJIHHA B CKOPOCTh PaCOPOCTPAHCHUS
JIEKTPOMArHUTHONW BOJIHBI, MHTEHCHUBHOCTH JJICKTPOMArHUTHOMU BOJIHHI,
aO0COJIIOTHBIM M OTHOCHUTEJIbHBIM MOKazaTeau IPEJIOMJICHUs, [IpeaeIbHbIN
YTOJ1 TIOJIHOTO OTpaXeHHs]|, (POKyCHOE pacCTOSHUE U ONTHYECKasi cuia
JINH3bI, JUHENHOE YBEJINYCHUE TOHKOM JIMH3bI, YIrOJ 3pEHUsI, [YyIJIOBOE
yBEJIUYEHHUE]; 3alUChIBATh €JIMHUIIBI U3MEpeHUs (PU3NUECKUX BEIHNYHH B
CH;

— 3anucekiBaTth  (QOPMYJIBI  OONPEACICHUS  DHEPTHUH  3aPSHKSHHOTO
KOHJEHcaTopa W OOBEMHOW IUJIOTHOCTH DJICKTPUUYECKOTO TIOJIsI, YHEPTUH
MarHMTHOIO MOJIsI TOKa, [3akoHa Oma Isl 1enu IEePEeMEHHOIo TOKal;
noiydath (Gopmyiry mjis  pacdera: padOThl  CHJI  OJHOPOIHOTO
AIEKTPOCTATUUECKOIO MOJIsI, [EMKOCTHU MJIOCKOTO KOHJIEHCATOpa, CKOPOCTU



YIOPSIAOYEHHOTO ABUYKEHUS DIIEKTPOHOB B IPOBOJAHUKE];

— paccMmarpuBaTh OCHOBHBIE CBOMCTBA JJIEKTPUYECKHUX 3apsiOB, CMBICH
TEOpUil OJMU3KOJAEUCTBHUS M JAJBbHOJICHCTBUS, OCHOBHBIE CBOMCTBa
SJICKTPUYECKOI'0 MOJIsl, CBSI3b MEXJIy paboTol CHJI  OJHOPOJHOTO
BJIEKTPOCTATUYECKOTO I10JISI U MOTEHIIMAJIbHOM Y HEPIrUer TOYEYHOTO 3apsia,
[PHEprur0  B3aMMOJCHUCTBUSA  TOYEYHBIX  3apsiiOB], CBsA3b  MEXKIY
HaIIPSPKEHHOCTBIO DJIEKTPUYECKOIO IMOJII W  PA3HOCTBIO IIOTECHLMAJIOB,
[moTeHnMax [oJil  pa3yiMdYHOM KOHUrypamuud 3apsiioB], CBOICTBa
IIPOBOAHUKOB M JUDJICKTPUKOB B  DJJIEKTPOCTATUYECKOM  IIOJIE,
[mocenoBarelbHOE W NAapaJuIeJIbHOE COCAWHEHHUSI KOHJICHCATOPOB],
JEUCTBUSA DJIEKTPUYECKOIO TOKa, IOCJIECAOBATEIbHOE, IapajUIeJIbHOEC U
CMEIIAHHOE COEMHEHUS NPOBOJHUKOB, MArHUTHBIE CBOMCTBaA BEIIECTBA,
OCHOBHBIE CBOMCTBAa BHUXPEBOTO JJIEKTPHUYECKOTO IIOJISA, [BO3ZHUKHOBEHHUE
OJAC MHAYKIMM B ABUKYLIEMCS IIPOBOJHUKE |, CIIEKTP IJICKTPOMATrHUTHBIX
BOJIH, IPUHIMIIBI PAJAOCBSI3A W TEIEBUAECHUS, 3aKOH HE3aBUCHUMOCTH
CBETOBBIX IIYYKOB, XOJI CBETOBOIO JIyda 4Yepe3 IUIOCKONApaJUICIbHYIO
IUIACTUHKY W TPEYTOJBHYIO IIPU3MY, [SBJIEHHUE IIOJIHOTO BHYTPEHHETO
OTpa)X€HUsI CBETa]|, INla3 KaK ONTUYECKYKO CHCTEMY, METOAbl U3MEPECHUS
CKOpPOCTH CBETA, [IPUMEPHI UCTIOIb30BaHUS MHTEPPEPEHIINHU CBETA];

—  OOBSICHATH: 3aBHCUMOCTBH DJICKTPOEMKOCTH IJIOCKOI'O KOHJIEHcaTopa
OT IUIOIIAAM IUIACTUH M PACCTOSAHUS MEXAY HHUMHU, BO3HHUKHOBEHHE
DHEPIrUM DIEKTPUUYECKOIO II0JIA 3apsHKEHHOI'O0 KOHJIEHCATopa, YCJIOBHUA
BO3HUKHOBEHUSI M CYLIECTBOBAHUS DIIEKTPUUYECKOIO TOKA, 3aBUCUMOCTbH

CONIPOTHUBJICHUS OPOBOTHUKA oT TEMIIEpaTypHI, DIEKTPOHHYIO
IIPOBOAUMOCThH METaJJIOB, 3JIEKTPONPOBOAHOCTH DJIIEKTPOJIUTOB,
SJEKTPONU3,  JJIEKTPUYECKHM  pa3psy B rasax, BO3HHUKHOBEHHE

CaMOCTOSITEJIBHOTO M HECAaMOCTOSTEIBHOIO  pa3psiioB, HOHHU3ALMIO
AJIEKTPOHHBIM yJIapOM, DJIEKTPUUECKHUH TOK B BakKyyMe, BO3HUKHOBEHUE
COOCTBEHHOW UM  TPUMECHOW  HOPOBOJUMOCTH  IIOJYIIPOBOJHUKOB,
[3JIEKTPOHHO-JIBIPOYHBIN  HOEpPEXOA], paauallMOHHBIE TIosica  3€eMJIH,
BO3HUKHOBEHHUE DHEPrud  MArHUTHOTO  TIOJII  TOKa, CBOOOJHBIX
AJIEKTPOMArHUTHBIX KOJICOAHUU, CBS3h (PU3HUECKUX BEIUYMH B (HOpMYJIie
Tomcona, mporeccbl MpU TAPMOHUYECKUX KOJeOaHUsIX B KOJIcOATEITbHOM
KOHTypE, TIpeBpalleHus] DHEPrum B  KOJIEOATCIBHOM  KOHTYpE,
BO3HUKHOBEHHUE DJICKTPOMArHUTHOW BOJIHBI, CBSI3bh (DU3UYECKUX BEIIUYHUH B
(opmynie TOHKOM JIMH3BI, IIPABUIIO 3HAKOB IIPU UCTIOIB30BAaHUU (HPOPMYIIBI
TOHKOW JIUH3BI, HAe(pEeKThl 3pEeHUS U HUX KOPPEKIUIO, oOpa3zoBaHUE
UHTEeP(PEePEHIIMOHHOM KapTUHBI B TOHKUX IUJICHKaX, JU(paKiuioo cBeTa Ha
JJIMHHOM y3KOM mienu, oOpa3zoBaHue msitHa llyaccoHa, [BOZHUKHOBEHHE
IUPaKIIMOHHON KapTHUHBI HA PEIlIETKE |;

— [oOcyxnaTth sIBI€HHUE CBEPXIPOBOAUMOCTH, (PU3UYECKUU CMBICI
KPUTHUYECKOU TeMIlepaTypbl, OOJacCTH MNPUMEHEHHUsI CBEPXIPOBOJHUKOB,
pa3psAAKy M 3apsiJIKy aKKyMyJisiTOpa, pPa3IUdHbIE TUIIBI CAMOCTOSITEJIbHOTO
pa3psiia, CBOWCTBa IUIa3Mbl, CTPOE€HUE (PEepPPOMArHETUKOB, KPHUBYIO
HaMarHU4uBaHUsI dbeppomaruerunka, KIL TpaHcdopmaTtopa,
OPOU3BOJCTBO, IIE€pe/ladyy W HCIIOJIb30BAHUE DIEKTPUUYECKOU HDHEPIruH,
SIBJIGHUE MOJISIPU3allMM CBETOBBIX BOJIH];



—  HU3ydYaTh AEWCTBUE MAarHUTHOTO MOJISI HA HPOBOAHUK C TOKOM, PAMKY C
TOKOM M JABWXXYIILYIOCS 3apsSHKEHHYIO YaCTUIlY, MAarHUTHOE B3aUMO/ICHCTBUE
IPOBOJHUKOB C TOKaMU;

—  (opMynHpoBaTh: 3aKOH COXPAaHEHUS DJICKTPUYECKOTO 3apsaa, 3aKOH
Kynona, npuHOUNO CyNnepno3vuOUMU IJIEKTPUYECKUX MNOJEU, [OpUHLIUAI
CyHneprio3ulivu JiJIsl TIoTeHIMalnal, nepoe mnpasuio Kupxroda, 3akon Oma
JUUTs1 ydacTKa 1enu, 3akoH Jxoyna—Jlenna, 3akon Oma Ajis MOJHOM 1IETIH,
3akoH Oma jJis yyacTtka nemnu, coaepskamiero 2J(C, [3aKOH 3JeKTpoJin3a
dapanesi], NpUHOMUI CYINEPOO3ULIUU MATrHUTHBIX TIIOJICH, IIPABHJIIO
OypaBuuKa, IIpaBUJIO JIEBOM PpyKHU, 3akoH Amriepa, 3akoH Dapanes
(PIEKTPOMArHUTHOM WHIAYKIMM), OpaBwio JIeHna, 3aKOH NPSIMOJIMHEMHOTO
pacIpOCTpaHEHUsI CBETA, 3aKOH OTPaXCHHUSI CBETAa, 3aKOH IIPEJIOMIICHUS
cBeTa, npuHUMN ['tolreHca, ycioBus MHTEPPEPEHIIUOHHBIX MAKCUMYMOB U
MHUHUMYMOB, npuHLUI [toiirenca—®Dpenersns, ycioBue AUPPaKIIUOHHBIX
MHUHHUMYMOB;

— [rMcnosp30BaTh NPUHLUI CYHNEPHO3UIINHA AJIEKTPUYECKUX TTOJIEH ITpHU
ONIPENCIIEHUU  HAOPSDKEHHOCTHU  IOJsI,  CO3JAaHHOIO  pPa3jINdHOM
KOH(Urypareu 3apsigon];

—  IIPOBOJUTH U3MEPEHUSI CUIIBbI TOKA, HANPSIPKEHUS U COMTPOTHUBIICHUS B
3JICKTPUYECKOM LIETIN;

—  OINHCHIBATh 3KCIIEPUMEHTHI: MO AJIEKTPU3aAILMUA T€JI U OOBSICHATH UX
pe3yabTaThl; 110 HAOIIOJACHUIO CUJIOBBIX JIUHUMN 3JIEKTPUUYECKOTO MOJIs, O
U3MEPEHUIO BJICKTPOEMKOCTH KOHAEHCATOpa; M0 HaOIIOAEHHUIO TEMJIOBOIO
JICUCTBUS AJEKTPUYECKOro TOKa; MO HAOIIOAEHHIO KAapTHUH MArHUTHOIO
OJIs1; IO HAOJIFOJICHUIO 3JIEKTPOMArHUTHBIX KOJIEOAHUMN; MO HaOJII0JCHUIO
A HUCCIECAOBAHUIO MPSIMOJMHEUHOTO PACIPOCTPAHEHUSI, OTPAXKEHUSA U
OpEeJIOMJICHUSI CBETa, BOJIHOBBIX CBOWCTB CBe€Ta; (pyHAaMEHTAJIbHbIEC
onbIThl Kynona, Opcrena, Amnepa, @apanes, ['epna, FOura, ®penens,
HproTrona n np.;

— TIOJly4yaThb W OIIMChIBAaTh HM300pa)K€HHUsI IpeaMeTa, MNOJy4yaeMoro c
IMOMOIIIBIO TIJIOCKOTO 3epKajia, COOMParOINX U paCCEUBAIOIIUX JINH3;

—  BBIACIATH OCHOBHBIC MMPU3HAKN (PU3UUECKUX MOJAEIEH, NCIOJIb3YEMBbIX
B DJICKTPOJMHAMHUKE UM ONTHKE: TOYEUHBIM 3apsisi, NPOOHBIA 3apsi,
JJUHUW HAOPSDKEHHOCTU  3JIEKTPOCTATHYECKOI'O II0JIsA, OJHOPOIHOE
IIEKTPOCTATHUYECKOE roJie, AKBUITIOTEHLIMAJIbHBIE HOBEPXHOCTH,
AJICKTPOHHBIM Tra3, OAHOPOAHOE MArHUTHOE II0JIe, JIUHUU HWHAYKIUU
MarHuTHOTO NOJIsl, UJI€aJIbHbIM KOJIeOaTeIbHbIU KOHTYP, TapMOHHUYECKasI
3JICKTPOMArHUuTHasi BOJIHA, TOYEYHBIA HCTOYHHK CBETa, CBETOBOMW Jy4,
OTHOPOJZIHAsI W H30TPOMNHAs Cpena, IJIOCKas CBETOBAasi BOJIHA, TOHKAas
JINH3A;

— TIPUBOAUTH 3HAUeHUsA: [nocTtossHHON dapanesi], CKOpPOCTH CBETa B
BAaKyyM¢€;

— ONHCHIBAaTh TapMOHUYECKHE JIJICKTPOMAarHUTHBIE KojeOaHUs B
Hersx, coZieprKaImux pe3unucrop, [koHaEeHCcaTOoD, KaTyIIKy
nHAYKTUBHOCTH; B RLC-koHTYpE];

— paccMaTpuBaTh YCTPOWCTBO, NPHHLUUI JEUCTBUS W IIPUMEPHI
UCIIOJIB30BAHUs:  DJIEKTPOCKOIIA,  DJIEKTPOMETPA, KOHAEHCATOPOB,



raJlbBaHUYECKOT'O 3JIEMEHTa, aKKyMyJisiTOpa, peocTara, MOTEHIIMOMETPaA,
BAKYyYMHOTO JHOJia, DJICKTPOHHO-JIYYEBOM TPYOKH, DJICKTPOABUTATEIIS
MOCTOSTHHOTO TOKa, [CTPEIOYHOTO JJIECKTPOU3MEPHUTEIILHOTO IIpudopa
MAarHUTORJIEKTPUIECCKON CHCTEMBI, Macc-CHeKkTporpada, ITHUKIOTpOHA],
TpaHcdopMaTopa, [ONTUYECKUX MPUOOPOB, NUPPAKIIMOHHOM PEIIETKU,
OOJIIPOUAOB]|; MPUHLUI JECUCTBUSI TE€HEpaTopa MNEPEMEHHOIO TOKa,
MJIOCKOT'O 3€pKajia, [CBETOBOA, OTPAKATEIbHBIX HPHU3M |;

— [OPUMEHSITh TOJIYYEHHBbIC 3HaHUsI TpPpU OOBSICHECHUMU SBIICHUM,
HaOJII0JaeMBbIX B MIPUPOJIE U ObITY, IPU PEIICHUH 3a0a4.

OCHOBBI CITEITMAJILHOM TEOPUU OTHOCUTEJILHOCTH (CTO)
IIpenmeTHbie pe3ysibTaTbl OCBOCHUS TEMBI TTO3BOJISIIOT:

— fJaBaTh OINpPEJCICHUs TMOHSTHM: COObITHE, COOCTBEHHOE BpeMs,
coOCTBEHHA JJINHA;

— 00cyXpaaTb TPYJAHOCTH, BO3HHUKAIOIIUE TIPU  PaCIPOCTPAaHEHUU
OPUHIUIIA OTHOCUTEIBHOCTU Ha DJICKTPOMArHUTHBIC SIBJICHUS; CBS3b
MeK Ly sHeprueud u maccou B CTO;

—  ONMCHIBATh NPUHIUMNHUAIIBHYIO CXeMY oIbiTa MatikenbcoHna—Mopiu;
—  dopmynupoBath nocryyatel CTO;

— paccMmaTpuBaTh  OTHOCHUTEIBHOCTb: OJHOBPEMEHHOCTHU  COOBITHMH,
IPOMEXKYTKOB BPpEMEHHU U PACCTOSTHUU;

— 3anuchkiBaTh (POpMysbl OMpeAesICHUs PEIITUBUCTCKOTO WMIYJIbCa,
MMOJIHOW PHEPruv U sHeprum nokosi B CTO; OoCHOBHOU 3aKOH JUHAMHKU B
CTO; pensiTUBUCTCKOE COOTHOLIICHUE MEXK/Iy DHEPIrUEl U UMITYJIbCOM.
KBAHTOBAS ®U3UKA

IIpenmeTtHbie pe3ysibTaThl OCBOCHUS TEMBI TTO3BOJISIIOT:

— J1aBaTh ONpEJICJICHUs] NOHSITHUM: TEIUIOBOE HU3y4deHue, porordpdexr,
KOPITYCKYJISIPHO-BOJTHOBOM JIyaJjiu3M, U30TOMbI, sijiepHas peaknus, 1edeKT
MaccChl, DHEPreTUUYECKHUN BBIXOJ SIACPHBIX pEakiuil, LernHas sjacpHas
peaknus, KpUTHYEeCcKasi macca, UOHU3UPYIOIIEe U3JIyUYEeHHUe,
[TepMmosiiepHas peakusi |, dJIEeMEHTapHasi YacTHUlla, aHHUT WIS,

—  ONHUCHIBATHh KBAHTOBBIC SIBJICHUSI, UCTIONB3YsT (PU3NYECKHUE BEITUIUHBI
U KOHCTAHTBI: DHEPrusi KBaHTa, moctositHHast [lmanka, padorta BBIXO/a
AJIEKTPOHOB, DHEPrusi U HUMITYJIbC (POTOHA, PHEPrUs HOHU3AINNH aToOMa,
nepuo IoJjiypacriajia, 3apsiioBO€ U MacCOBOE€ 4YHWCJA, aTOMHasl €IWHULA
MaccChl, DHEPrusi CBSI3U AaTOMHOTO siApa, YJAeJIbHasi DHEPIrUsl CBS3U
aTOMHOTO sipa, KO3 PUITHESHT Pa3MHOXKEHUS HEUTPOHOB,
NOIJIOIEHHAsT Jio3a M3JIYUYCHUsI, MOIIHOCTh IIOTJIOIIEHHOW  O3HI,
SKBUBAJICHTHAs J103a; IIPU ONHUCAaHUH MPaBUJIBHO TPAKTOBATH (PU3UYECKUN
CMBICJI HCIIOJIb3YEeMbIX BEJIHWYWH, HX OOO3HAYCHUSI W E€JIUHUIIBI
n3mepenust B CUH, HaxoauTb @QOpMyJsbl, CBS3bIBAIOIIHME JaHHYIO
(puznyecKyro BEIMYUHY C JIPYTUMH BEJIUYUHAMU;

—  OOBSCHSTH KOPITYCKYJSIPHO-BOJIHOBOW Jilyajlu3M CBE€Ta, SIBJICHHUE
JIaBJICHUSI CBETA, TUMNIOTE3Y Jie bpoiiisi, [COOTHOIIEHUSI HEONPEAEICHHOCTEN
I'eiizenOepra], BOSHUKHOBEHHE cepuu banbmepa;

— IIOHHMMATh CMbICJI KBAaHTOBOM rumnote3snl Ilnanka, nocrositHHou Ilnanka;
(pusnueckux 3aKoOHOB: BHelnHero ¢@oroaddexra, paauoOaKTUBHOTO
pacriajzia, COXpaHEHUsI SHEPTUH, DIJIEKTPUUECKOro 3apsifa, MacCOBOro U



3apsiAOBOrO YMCEJ; PAJMOAKTUBHOTO pacnana; ypaBHEHHsS OWHINTEWHa
s pororddekTa; mocTynatoB bopa; mpaBusil KBaHTOBAHHSI, CMEIICHUS
st anbda-pacnagau Oera-pacnanga; OTJIudaTh CIIOBECHYIO (hOPMYITHPOBKY
3aKOHA OT €ro MaTeMaTUYEeCKOW 3alMCH; OOBSICHSITHh UX COAEpKaHUE Ha
YPOBHE B3aUMOCBSI3U (PU3NUECKUX BEIUYUH;

— U3yYaThb OKCIEPUMEHTAJIbHO BO3HUKHOBEHHE HEMPEPHIBHOTO U
JIMHEWYaToro CIIEKTPOB, sBJICHHWE BHelmHero ¢orodddexra, MPOBOAUTH
U3MEPEHUsI €CTECTBEHHOT'O paJiIMallMOHHOrO (poHa, UCCIIEAOBAHUSI TPEKOB
3apsHKEHHBIX YacTull o ¢poTorpadusiM u ap.;

— omnuceiBaTh (QyHaameHTalbHble oOmnbITel CroneroBa, JlebGenena,
Pesepdopna, bekkepens u np.;

—  BBIJCJATHh OCHOBHBIE NPU3HAKUA (PU3UUYECKUX MOJICIEN, UCHOJIb3YEMbIX
B KBAaHTOBOU (pu3HKe: aOCOJIOTHO YEpHOE TeJI0, MOJiejib aToMa TomcoHa,
IJIaHETapHasi MOAENb aToMa, MPOTOHHO- HEUTPOHHAsI MOJIEIb ATOMHOTO
sapa;

— 00CcyXJaTh IPUYUHBI «YJIBTPa(UOJIETOBOI» KaTacTpo(dbl, KPACHYIO
rpanuny @oroaddekra, moaenb aroma Bojoposa no bopy, [cBoiicTBa
JIa3€pHOTO M3JIYYEHHUsI|, COCTAB paJIMOAKTUBHOIO U3JIydeHUs, (PU3UUYECKYIO
npupony anbda-, Oera- U TramMma-JIydei, CBOWCTBA SIJICPHBIX CHJI,
SKOJIOTMYECKUE TPOOJIEMBI, BO3HUKAIOIIME NPU HMCHOJB30BAHUU ATOMHBIX
snektpocTaniiuii (ADC), myTH penieHus ATHUX IPoOJieM, NEePCHEKTHUBBI
WCIIOJIb30BaHUSI AaTOMHOM [M TEpPMOSIJICPHOM DHEPreTuKu], [mpobdiemy
VYTC], ™mepbl 3aliuThl OT PAJAUOAKTUBHBIX W3JIIYYEHUU, HNPUMEHEHUE
paaguoOaKTUBHBIX H30TOMNOB, KJIACCU(HUKAILIMIO DJIEMEHTApHBIX 4YaCTHIIL,
(pyHnameHTaIbHbIE B3AaUMOAEUCTBUS;

— paccMmarpuBaTh  yCTPOMCTBO, NOPUHUMI AEUCTBUSI W IPUMEPHI
HCIIOJIb30BAaHUsA: [BaKyyMHOIro (OTORJIEMEHTa, Jia3zepa], razopaspsiiHOrO
cuetuunka l'elirepa, kamepsl BuibcoHa, My3bIpbKOBOM KaMEpPBI, IIEPHOTO
peakTopa, 103UMeTpa;

— [OPHUBOAWTH 3HA4YEHWs: NocTossHHOM Ilmanka, ™Macc »BJeKTpoHa,
OPOTOHA U HEUTPOHA, ATOMHOM €JIMHUIIBI MACChI;

— [OpUMEHsITh OCHOBHBIE TIOJOKE€HUSI U 3aKOHBI KBAHTOBOMW (DU3UKU,
(pu3nku aToMa U aTOMHOTO siApa AJisl OOBSICHEHUSI SIBI€HUN MHUKPOMUPA;
aHaJIU3UpPOBaATh  XapakKTep 3aBHCHUMOCTEH Mexay (PU3NUECKUMU
BEJIMYWHAMHU B DTUX 3aKOHAaX|;

— TIPUMEHSITh NOJIyd€HHbI€ 3HaHUS TIpU OOBSICHEHUM SBJICHUU,
HaOJrogaeMbIX B IPUPOAE U OBITY, IIPU PEIIISHUU 3aj1ad4.

SJIEMEHTBI ACTPO®U3NKN

IIpenmeTHbIe pe3yabTaThl OCBOEHUS TEMbI O3BOJISIOT:

— MO3HAaKOMHUTBCA C  OOBEKTaMHM U  METOJlaMH  MCCJEJIOBAHUS
acTpopu3UKU;

— JlaBaTh oOOpeJIeJICHUsI MNOHSITUW: acTpOHOMHYECKasi eAuHUIlA,
COJIHEYHasi aKTUBHOCTb, I'OJWYHBIN HapajLlakC, CBETOBOM TroJd, Mapcek,
rajakTHUKa, [KpuTHdecKasi IJIOTHOCTh BceneHHoil|;

— paccmaTtpuBaTh (PU3HMYECKYIO NOPUPOAY IIJIAHET 3€MHOU TPYIIIbI,
IUTAHET-TUTAaHTOB U MaibIX TeJI COJTHEYHOU CUCTEMBI;

— [OPUBOAUTH MOPHUMEPHI ACTEPOUJOB, KAPJIUKOBBIX ILIAHET, KOMET,



METEOPHBIX MMOTOKOB, [THUITOB raJIaKTUK, AaKTUBHBIX TaJIaKTHUK];

— 00cyXaaTh rUMoTe3y NpoucxoxacHust CoJTHEUHONW CUCTEMBI;

— OIICHUBATh PACCTOSIHUS IO KOCMHUYECKUX OOBEKTOB, HCIOIB3Ys
HOHSITUS: aCTPOHOMHUYECKasi €AUHHIA, CBETOBOM I'0J1, MapCeK;

— paccMmarpuBaTh  CTPOCHHUE  COJIHEUHOM  aTMocdepbl, HOpUMEpPHI
OPOSIBICHUSI COJIHEYHOW AaKTUBHOCTH M €€ BJMSIHHUS Ha IIPOTCKAHUE
NPOILIECCOB HAa HAIlIEW IUIAHETE, CTPOEHHWE Hallleh | ajJakTHUKW, SBOJIOLIAIO
BcenenHOMN, UCIIOJIB3YsI DIIEMEHTHI TEOPUHU BOIBIIOTO B3pbBIBA;

—  ONOUCHIBATh I'€OLEHTPUYECKYIO U I€JIHUOLEHTPUYECKYIO CUCTEMBI MUpAa,
OPOTOH-OPOTOHHBINA LUKJ, MPOUCXOASIIUNA B Heapax CoJHIIa, DBOJFOIHAIO
3BE3/1, UCHOJIb3Y S JaarpamMmmy I'epummmnpynra—~Paccena,
KpYHOMAaCHITAOHYIO CTPYKTYpy BcenenHnoii;

— 3anychiBaTh W aHaJIU3UPOBATh: OOOOIEHHBIA TPETUU 3aKOH
Kennepa, 3akon Credana — boabiiMaHa, 3aKkoH Xa007a;

— CpaBHHBATh 3BE€31bl, HWCHOOJIb3Yysl CJEIAYIOLIHE I1apaMeTpbl: Macca,
pasMmep, TeMrepaTrypa HOBEpXHOCTH;

—  yYKas3bIBaTb OCOOEHHOCTH: HEUTPOHHBIX 3BE€3]/l, IIyJIbCAapOB, UEPHBIX
IbIp, IIEPEMEHHBIX, HOBBIX W CBEPXHOBBIX 3B€3Jl, 3K30- IUIAHET,
paccessHHBIX W MIapOBBIX 3BE3AHBIX CKOIUIEHUW, [TEMHOW MAaTEpUH,
TEMHOMW SHEPTUH |;

—  TIPUBOJIUTH 3HAUCHHS: COJTHCUYHOM MOCTOSIHHOM, ITOCTOSTHHOM Xa00J1a;
—  TIPUMEHSITH NOJIy4YE€HHbIE 3HAHUSA nopu OOBSICHEHUU
aCTPOHOMHYECKUX SIBJICHUH, pEIIICHUU 3ajiay.

OO0ecneunTh JOCTHXXKEHUE TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUSI OCHOBHOM
o0pa3oBaTeibHON MPOrpaMMbl, CO34aTh OCHOBY JUI CAaMOCTOSITEJILHOTO
YCBOEHHUSI OOyYarOLIUMHUCS HOBBIX 3HAaHWUW, YMEHUU, BHUJOB U CIOCOOOB
OEeSITEJIBHOCTH  JOJDKEH CUCTEMHO NEATEIBHOCTHBIM  ITOOXO.I. B
COOTBETCTBUM C 3THUM MOJAXOJOM HMEHHO AaKTHBHOCTHh OOYYaromuXcCsi
SIBJIISIETCSI OCHOBOW JOCTHIKE€HHUsSI Pa3BUBAIONIMX IIiejiell oOpa3oBaHUS —
3HAHUsI HE IEpPeJIaloTCs B TOTOBOM BHJIE, a JOOBIBAIOTCS UMHU B Mpoliecce
MMO3HABATEIbHOM JI€SITEJILHOCTH.

OpHuM w3 IIyTeW TIOBBIIICHUST MOTHUBAUU W I(PPHEKTUBHOCTH Yy4UEOHOM
NESITEIbHOCTU B CPEJHEN IIKOJIE SBJSIETCS BKJIIOYEHHE OOYYaroIIMXCsl B
Yy4eOHO-HCCIe0BATEIbCKYIO U MPOCKTHYIO AEATEIbHOCTh, KOTOPas UMEET
CIeIYyIOIEe OCOOEHHOCTHU:

1) UeaM | 3aJadyd 3TUX BHUJAOB JICSATEIBHOCTH OIIPEACISIIOTCS Kak
JINYHOCTHBIMH, TakK W COLUAJIBHBIMH MOTHBaAMH OOyYalOMMUXCs. ITO
O3Ha4yaeT, 4TO Takasl JIeSITEJIbHOCTh JIOJKHA ObITh HampaBlieHa HE TOJIBKO
Ha TIOBBIIICHUE ux KOMIIETEHTHOCTH B MpPEJIMETHOH o0Jactu
ONpeneJIeHHbIX Y4Y€OHBIX JHCHMUIUJIMH, HE TOJbKO Ha pa3BUTHE UX
CIIOCOOHOCTEN, HO U Ha CO3J/IaHUE MPOJAYKTA, UMEIOLIEro 3HAYUMOCTh JIsI
APYTHX;

2) y4eOHO-HCCJIEIOBAaTEJIbCKasl U MPOEKTHAasl AESTEIbHOCTh JOJKHA OBITh
OpraHu30BaHa TaKUM 00pa30oM, 4YTOObI OOydYarOIIHECs] CMOTJIM peain30BaTh
CBOU MOTPEOHOCTU B OOIIIEHUU CO 3HAYUMBIMHU, PEPEPEHTHBIMU T'PyIIIIaMU
OJHOKJIACCHUKOB, yuuTeJied u T. 4. CTposi pa3jIMyYHOTO pOoJa OTHOLIEHHUS B
X04€ ILEeJEHANpPaBJIE€HHOU, MOWUCKOBOM, TBOPYECKOM UM NPOAYKTUBHOU



JIEeSITEJIbHOCTH, MOJAPOCTKUA OBJAJAEBAIOT HOPMAaMH B3aMMOOTHOIICHHUU C
pa3sHBIMH JIIOJIBMU, YMEHUSIMH TEPEXOAUTh OT OJIHOTO BHJAa OOMIEHUS K
IpyroMy, TIPHOOpPETAOT HaBBIKM WHAWUBHIYAJTILHOW CaMOCTOSTECIHLHOU
paboThl U COTPYTHUYECTBA B KOJIJICKTUBE;

3) opraHuzaiusi y4deOHO-HUCCIIEAOBATEJIbLCKUX U MPOEKTHBIX padoT
oOyyaronmxcs obOecrieunBaeT coueTaHue pa3IuYHbIX BUJIOB
MO3HABATEIbHOU JESITEIBbHOCTU. B 3TUX BUIaX JIEATEJILHOCTH MOTYT OBITh
BOCTPEOOBaHbl MNPAKTHUYECKU JIFOObIE CIIOCOOHOCTH CTapIICKIACCHUKOB,
peain30BaHbI JINYHBIC OPUCTPACTUSI K TOMY WJIU HWHOMY BHUIY
JIESITeJIbHOCTH.

B pesynpraTte ydeOHO-UCCIIEOOBATEIHLCKOM W TIPOCKTHOW AEATEIHbHOCTH
oOyyaronimecs 1noJjiydaT Ope/iCTaBJICHUE:

- o0 ¢duirocopckux U METOJOJIOTUYECKHMX OCHOBAHUSAX HAyYHOU
NESITEILHOCTH W METOJIaX, IIPUMEHSIEMBIX B HCCICIOBATCIIBCKON U
OPOECKTHOU JICATECIBHOCTH;

= O TakKUX TIOHATUIX, KaK KOHIICIIIHS, HAaydHas THUIIOTE3a, METO/I,
OKCIIEPUMEHT, MOJI€/Ib, METO4 COOpa U METO/ aHaJIN3a JITAaHHBIX;

= O TOM, YE€M OTJIMYAIOTCS MCCJEJIOBAHUS B T'YMAaHUTAPHBIX 00JACTIX OT
HCCIIEOBAaHNI B €CTECTBEHHBIX HAayKaX;

= 00 uCTOpUU HAYKH;

= 0 HOBEHMHIMX pa3padoTKax B 00JIACTH HAYKU U TCXHOJIOTHIA;

= 00 3KOJIOrHYEeCcKUX NpodeMax U cnoco0ax UxX pPelIeHUs;

= O NPUMCHEHHUH (PU3HUUCCKUX 3aKOHOB B OBITY M TEXHUKE.

BBINTyCKHUK CMOXET:

- pemaTth 3ajJladd, HaXOASIIUECS Ha CTHIKE HECKOJBKUX YICOHBIX
JTACIIUTUTAH (MEXKIIPEIMETHBIC 3aJa4H);

=  HUCIIOJb30BaTh AJITOPUTM HCCIIEIOBAHUs IIPU PEIICHHUH CBOUX y4eOHO-
MO3HABAaTEIbHBIX 3aj1a4;

=  HCHOJIb30BaTh OCHOBHBIC HPUHIMUIIBI OPOEKTHON JIESITEIbHOCTU NPH
pelieHnn y4eOHO-TIO3HAaBATEJIbHBIX 3aJad W 3a7a4, BO3HUKAIOIIMX B
KYJBTYPHOU U COLIUATIBHOM KWU3HU;

= TIIPUMEHSTH DJJIEMEHTBhl MAaTEMaTHYECKOTO MOJICJIMPOBAHUS IIPH
pEIIeHNH UCCIe0BaTeIbCKUX 3a/lad; YJIEMEeHThI MaTeMaTHYECKOTO aHaIn3a
ST WHTEpPIIPETallii  PE3yJabTaToOB, IIOJIYYCHHBIX B XOJe y4eOHO-
HUCCIIEIOBATEILCKON pabOThI.

C Touku 3peHHUs (POopMHPOBaAHHUS YHHUBEPCAITBLHBIX YYCOHBIX NCUCTBHUI, B
XOJIC OCBOCHHS NPHHIIUIIOB Y4YeOHO-HUCCIIEOOBATEIILCKOW ¢ IIPOCKTHOU
JIESITEJIbHOCTEN BBIITYCKHUK HAYYUTCS:

- ¢opmynupoBaTh HAYYHYIO THUMNOTE3y, CTaBUTh II€Jbh B paMKax
UCCJICIOBAHUSI U IIPOCKTUPOBAHUS, HUCXOAS W3 KYJIbTYPHOW HOPMBI H
coo0pa3ysiCh C MpeACTaBICHUSIMU 00 0O11Iem OJiare;

= BOCCTAHaBIWBATh KOHTEKCTHI M MYTH Pa3BUTHS TOTO WJIH HWHOTO BHA
HAy4YHOU [OeATEIbHOCTH, OIIPEesisii MECTO CBOETrO HCCIEIOBAHUS WIIU
MpoeKTa B 00IIeM KyJIbTYPHOM NPOCTPAHCTBE;

- OTCJIEXHUBaTh W NPUHHUMATh BO BHHMAaHHE TPEHJbl U TEHIACHIIUU
pa3BUTUST PA3JIMUYHBIX BUJOB JICATECJIBHOCTH, B TOM YHCJE Hay4HBIX,



YUHUTBHIBATh UX ITPU MOCTAHOBKE COOCTBEHHBIX I1ICJIEH;

- OILIEHUBATh PECYPChI, B TOM YHUCJIE€ U HEMaTepHualbHbIC, TaKUE, KaK
BpeMsi, HEOOXONMBIE ISl JTIOCTUKEHU S TOCTABJICHHOM 11€J1H;

= HaXOAWUTh pa3jINYHbIE UCTOYHUKH MATECPHUAIIBHBIX U HEMaTEpHUaIbHBIX
peCypCOB, IPEAOCTABISIIOIINX CPEACTBA AJIA MPOBEACHUSI NUCCIEIOBAHUN U
peaiu3alium IMPOEKTOB B PA3JIMYHBIX 00JIACTIX AEATEIIbHOCTH YEJIOBEKA;

- BCTylaTb B KOMMYHHKAIMIO C JIEPXKATEJISIMU PA3JIMYHBIX THIIOB
peECypCcoOB, TOYHO U OOBEKTHUBHO IPE3CHTYS CBOU MPOEKT WU BO3MOXKHBIC
pe3yJIbTaTbl MCCJIEIOBaHUs, C LEJIbI0 OOecledYeHus1 MPOAYKTHBHOIO
B3aUMOBBITOJTHOT'O COTPYIHUYECTBA;

= CaMOCTOSTEIbHO WJIW COBMECTHO C JPYIMMH OJIHOKJIACCHUKAMM
pa3padaTbsIBaTh CHUCTEMY napaMeTpoB u KpUTEPHUEB OLICHKU
3(pPEKTUBHOCTH U TMPOAYKTUBHOCTH peanu3anumu NpoeKTa WU
HCCJIEAOBAHMS Ha KaXKJAOM dTale peaju3aluu U 110 3aBEPUICHUH paOOThI;

= aJAEKBAaTHO OLEHUBATh PUCKH peaiM3alluu MPOEKTa U MPOBEIACHUS
WCCJII€A0OBAHUS U MPEeAyCMaTPUBaTh NyTH MUHUMH3AILIUU DTUX PUCKOB;

- AJEKBAaTHO OLICHUBATh IIOCIEJACTBUS pEalU3alUUd CBOETO MPOCKTa
(U3MEeHEeHUs1, KOTOpPbIE OH ITOBJICUET B )KU3HU APYTUX JIOJAEN, COOOIIECTB);

- AJICKBAaTHO OLICHUBaTh JAJIbHEUNIECE Pa3BUTHE CBOETO MPOEKTa HIIU
HCCJIENOBAaHMsI, BUJIETh BO3MOKHBIE BapHUaHThl IPUMEHEHUS PE3YJIbTATOB.



TemaTnyeckoe mianupopanne — 10 kiaacc 68 yacoB (1 yac pesepBHOe Bpemsi)
Temarnueckoe manupoBanue 1o ¢usnke 11 10-ro kiacca coCcTaBlIeHO Ha OCHOBE

pabodyeil mporpammbl

no ydyeOHOMy mpenmery «®Du3uka» CpeIHero ooOIero

oOpa3zoBanus Ha ypoBeHb 10-11 kimaccel, ¢ yueToM pabodeld mporpaMMbl BOCIIUTAHUS
MBOY COIII Ne43 r. benropona. BocriurarenbHbli NOTEHIIMAT JAHHOTO YYEOHOTO

mpcamMeTa oOecrnieynBaeT

Bocriutanus odyyaromuxcst OO0O:
1.  Coszpmanue yclmoBUM Jid peau3allid W MPUOOPETEHHUs IMPAKTUYECKOTO OIbITa

CaMOCTOSATENIBHOTO  MPUOOPETEHUS

pealIn3anunro CICOAYyoIux OCICBBIX IMPUOPUTCTOB

HOBBIX 3HaHHI>'I, IMPOBCACHUS HayYHBIX

HCCIIEIOBAHNM, OIBITA TPOEKTHON AEATEIBHOCTH.
2.  Co3pmaHue YCIOBHM JJI pealu3alud U NPUOOPETEHMs] MPAKTUUYECKOIO OIbITa
CaMOITO3HaHUSA M CaMOAHAJIN3a, OIbITa COLUAIBHO IPUEMIIEMOIO CaMOBBIPAKECHUS U

caMOpcCaJIn3allnu.

OcHOBHOE coJiepKaHUE

OCHOBHBIC BUBI yq€6HOﬁ ACATCIIBHOCTHU

BBEJIEHUE (1 u)

no3Hanus (1 1)
duznka W OOBEKTHI

busuke.  U3mepenue
BEJIMYUH

duzuka u CCTGCTBGHHOHaquBIﬁ MCTOJ

€€ H3Yy4YCHUS.

MCTOI[BI HAay4YHOro HuCCJICAOBAHHSA B

buznYecKux

OO6cyx)naTh 00BEKTHl U3YUEHUS (DU3UKU.
N3yyaTh HSMIUPUYECKUH U TEOPETUUYECKUN
METO/IbI TTO3HAHUS TIPUPOJIBI, UX B3aUMOCBS3b U
oO1ue norudeckue Hopmal.

PaccmarpuBath cXeMy €CTECTBEHHOHAYYHOTO
MeToma mo3HaHus (Metoma [lamumes) w
MPUMEHATh €ro K HCCICIOBAHUIO JIFOOBIX
(U3UYECKUX MPOIIECCOB U SBICHHM.
[IpuBoauTh paznuyHbie (GOPMBI BBIPAKEHUS
HAy4YHOTO 3HAHUSI.

Paznuuate mpsMble U KOCBEHHBIE U3MEpPEHUS
bu3MYeCKuX  BEIMYMH,  a0CONIOTHYIO U
OTHOCHUTEJIBHYIO TIOTPEITHOCTH U3MEPEHUH.
Habmromate ®m MomenupoBaTh  (HU3MUYSCKHUE
SIBJICHHSI M TIPOTIECCHI




MEXAHHKA (34 u)

Kunemaruka (11 )
Paznuunbie CHOCOOBI
MEXaHUYECKOTO
[IpsAMONMHENHOE NBUKEHUE.
[Tepemenienue. Pannyc-Bekrop.
PaBHOMepHOE IPSAMOJIMHENHOE
neukeHne. CKOpocTb, KOOpAWHATa M
IIPOMACHHBIM MYTh NPHU PABHOMEPHOM

OIINCaHuA
JABHKCHHS.

MPSIMOJTUHEUHOM JIBHOKCHUU.
Kunematnueckoe ypaBHEHUE
PABHOMEPHOTO JIBUKEHUSI.

JIBr>keHue  Tema  Ha  IUIOCKOCTH.
Cpenusis CKOPOCTh npu
HEPAaBHOMEPHOM IPSMOJIMHEHHOM
JIBW>KCHUU. MTrHOBEHHAs CKOPOCTb.
JIBr>keHMEe Teaa € MOCTOSIHHBIM
YCKOPEHHEM. Kunemarnueckoe
YpaBHEHHE PaBHOYCKOPEHHOTO

MPSIMOJIMHEUHOTO IBUKEHUS.

CBobOoanoe maaeHue Ten. [JIBrkeHue
Tena, OpOLIEHHOTO TOJ YIJIOM K
TOPU30HTY]. OTHOCUTENBHOCTH
MEXAHUYECKOTO  JIBUKEHHS.  3aKOH
cinoxeHuss ckopocred. KunHemarnka
JBH>KEHUS IT0 OKPY’KHOCTH.

JlabopaTopHbie pabOThI

1. UccnenoBanne paBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUYKEHUS.

2. UccnenoBanne  OBUKCHUA
OpOIIIEHHOTO TOPU30HTAIIHLHO.

Telna,

KoHnTtposnbHas padota

o teMe «KnHemartukay.

[Ipumepusie  TeMbl  pedepaToB U
IPOEKTOB

1. Barmaner Apucrorens u ["anunes Ha
JBUKEHUE TEJ.

2. OnbiTel  Tanuiies 1O M3YYEHUIO
cBOOOHOTO Ta/ICHHUS TEJl.

3. bamnmucrnueckue 3a7a4u.
HactunbHass ¥ HaBecHass TPAeKTOPHH
noJIeTa.

4. PaBHOMEpPHOE M pPaBHOYCKOPEHHOE
JBHYKEHUS TeJla 10 OKPY>KHOCTH.

5. Iloctpoenne u aHamu3 rpadUKoOB
JBHKEHUS Tela

[lo3HakoMuThCS €O  croco0aMu
MEXaHUYECKOTO JABMKCHHUSI.
[O6cy)1aTh 3aBUCUMOCTb ()OPMBI TPACKTOPHUHU
JBIKEHUS TeJla OT BBIOOpA CUCTEMBI OTCYETA. |
dopMyIMpoOBaTh: MPABUIIO OMPEICICHUS 3HaKa
OPOEKIMA  BEKTOPHON  BEIMYHMHBI;  3aKOH
CJIO’KEHMS CKOPOCTEM.

N3y4yatb OCHOBHBIE (PUBNYECKUE BEITUUMHBI
KMHEMaTUKHU:  TEepEeMEIICHrue, CpeaHsis |
MTHOBEHHAasi CKOPOCTH, IIPOWIECHHBIM IIyTh,
CpeIHss MyTeBas CKOPOCTh, YCKOPEHHUE.
HabGmtonaTe M ONMCHIBaTH OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUKEHUSI.

N3mepsTh nepeMeleHne, CKOpocTb, YCKOPEHUE
tena. [IpeacraBnsaTh pe3yabTaThl U3MEPEHUN U
BBIYMCIICHUM B BHUJAE YypaBHEHUH (dopmyin),
rpadukoB, TabIUI.

OnuceiBaTh MOCTyNaTeNIbHOE M BpAaIaTEIbHOE
JBUKCHHSI, PABHOMEPHOE U PaBHOYCKOPEHHOE
OpSIMOJIMHEHOE JIBMKEHUS U WX TpaduKw,
JIBMKCHHE Telda Ha IUIOCKOCTH, [JBIIKEHHE
Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY. |
3amuceiBaTh: QOpMyITy OIMpeneneHus CpeaHei
CKOpPOCTH HEPaBHOMEPHOT'O JBUOKCHUS,
KMHEMaTUYECKOE YpaBHEHHE pPaBHOMEPHOIO
NPSIMOJIMHEMHOTO JABM)KEHHUS, KHHEMaTHIECKOe

OIMKMCaHMA

ypaBHEHUE PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUKEHUS, KHUHEMAaTHYECKOE
YpaBHEHHE PaBHOMEPHOI'O  BpallaTeJIbHOTO

JIBH>KCHUS TI0 OKPY>KHOCTH.
VYka3pIBaTh U OOBSICHATH HAIlPaBJICHUE BEKTOPa
MTHOBEHHOM  CKOPOCTH  HEPaBHOMEPHOTO
JIBW)KCHUSI TeJla, YCKOPEHHS CBOOOIHOTO
MaJIeHus], ICHTPOCTPEMHUTEHLHOTO YCKOPEHUS.
Uccnenosath PaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE  JABWXKEHHE (HA TpuMepe
CBOOOJTHO TIQJICHUSI TEJI) H PaBHOMEPHOE
JIBH>KEHUE TeJa M0 OKPYKHOCTH.
[Mcrionb30BaTh rpaduueckuit METOJ
ONpeNeNICHUs] TMPOEKIUU MEepEeMENIeHUs Tena
Ipd  PAaBHOYCKOPEHHOM  MPSIMOJUHEHHOM
JIBUKECHUU. |

[loHuMaTh CMBICT OCHOBHBIX (PU3MUECKUX
BEJIMYMH, XapaKTEPU3YIOUIUX PABHOMEPHOE
JIBUKEHHE Tesa

10  OKPYXHOCTH:

Iepuoag 141 qacToTa




oOpaieHusi, yrjioBas CKOpPOCTb, JIMHEHHAas
CKOPOCTb, HEHTPOCTPEMUTEIBHOE YCKOPEHHE.
[O0BsicHAT, BBIBOJ (OPMYJIBI  ONpEACIICHUS
HEHTPOCTPEMUTEIBHOTO YCKOPEHUS Tea. |
[IpuMeHsATh OCHOBHBIE MOHATHUSA, (HOPMYJIBI U
ypaBHEHUSI KHHEMATUKHU K PEIICHUIO 3a/1a4




HMuuamuka (11 4)

Mopens MarepuanbHOW TOYKU. 3aKOH
(mpunIM) wHepiuu. IlepBwIii 3akoH
Herorona. HMHepuuaibHblE CUCTEMBI
OTCUETA. Cuuna. [TpunHIIMD
Cynepno3uuuu  cui.  VHEpTHOCT.
Macca. Bropou 3akoH Hrerorona.
Tperuri 3axkoH HproToHa. IlpuHuHN
oTHocuTeNbHOCTH ['anmnes. OCHOBHas

(mpsimasi) w  oOpaTHas  3aja4d
MEXAHUKH. Cuia BCEMHUPHOTO
TSATOTEHMUS. 3aKoH BCEMUPHOTO
tarorenusa. Cuna TsokecTu. [IBuxkeHue
HUCKYCCTBEHHBIX CITyTHUKOB  3€MIIH.
[leppas w  BTOpass  KOCMHYECKHE

ckopoctu. Ileperpy3ku. HeBecomocTsb.
Cuna ynpyroctu. 3akon ['yka. Bec
Tena.

Cuna tpenus. [Cuna CONpPOTUBIICHUA
IpU JIBMOKEHUU TEJI B JKHUAKOCTAX H

razax. JluHamMuKka JBWO)KEHHMS 11O
OKPY’KHOCTH. |

JlaGopatopHbie pabOThI

3. M3ydyeHne [BHXKEHHUS Tejla IO
OKPYXHOCTH TOJ JCHCTBUEM  CHJI
YOPYTOCTU U TAKECTH.

4. VccnenoBanue W3MEHEHUsI Beca

TeJIa IIPYU €ro IBUKEHUU C YCKOPEHUEM.
5. M3mepenue koddduimenta TpeHUs
CKOJIbYKEHMS.
KonTtponbHas pabota
1o TeMe «JlmHamuka.
[IpumepHblE  TEMBbI
IIPOEKTOB

1. JIBM>keHUE
CIIyTHUKOB 3emnu:
MPUHILUATBI  JIBUKEHUS,
BBIBOJIa HAa OPOUTY.

2. Ileperpy3ku H HEBECOMOCTb B
TEXHUKE U B OKPYKAIOILIEH KU3HU.

3. YCTpOMCTBO, (Pu3MUECKHE OCHOBBI
PACKpBITHSA U M10JIETA [TapaALIIOTA.

4. I3 ucropun  pa3BUTHS TPEKOBBIX
TOHOK Ha BEJIOCUNEAAX U MOTOLMKIIAX.
Pacuer yriia Hak0Ha Tpeka Ju1si TOHOK.
5. ®u3uka (HUryp BICHIETO MIJIOTaXKa

pedepaTtoB

HCKYCCTBEHHBIX
OCHOBHBIE
0COOEHHOCTH

[TorumaTe CMBICT  (PU3WYECKUX  MOJEIICH:
MaTepualibHas TOYKa, WHEpPLHMAIbHAs CHUCTEMa
oTrcuera, cBoOomHOe Teno. DopMylnupoBaTh
onpeneneHrue (PU3MUECKUX BEIUYUH: CHUJIbI,
Macchl, CHJIbI YIPYTrOCTH, BeEca Teja; MOHATHS
LIEHTPA TAKECTH.

HaGnronaTth: nBMXeHHE TeNl B MHEPLUHUAIbHBIX
CUCTEMAaX OTCYETa; UHEPTHOCTh TEJ B OIBITE C
BpAILAIOIINMUCS METAJUIMYECKUMHU
UWIMHAPAMA,  HAACTBIMM  HA  CTEPKEHb
LEHTPOOESKHON MAITMHBI, B3AUMOACHCTBUE TEIL.
N3mepsaTh: Maccy Tena pa3HbIMH CIIOCOOAMU;
MOJIyJIM CHJI TSKECTH, YOPYTrOCTH, TPEHUSA
CKOJIbKEHUS MPSIMBIM u KOCBEHHBIM
cnocobamu. Mcnons3oBath 3akoHbl HbroTOHA
JUIS ONKCAHUsl JABWKEHHUS U B3aUMOJICHCTBUS
T€Jl B UHEPLIMAIBHBIX CUCTEMAaX OTCYETA.
N3yyaTe NpUHLMUI CYNEPHO3ULIMU CUJI, CXEMY
onbiTa KaBenauia, OCHOBHYIO (MpAMYIO) U
o0paTHY0 3a7ja41 MEXaHHUKH.

dopMynMpOBaTh: 3aKOH WHEPUUH, 3aKOHbI
Herotona, MIPUHIIUTI OTHOCHUTEIIbHOCTH
[Nanuines, 3akonsl Kerepa, 3aKk0H BCEMUPHOTO
TATOTEHHUs, 3aKOH [ 'yKa. [YcTaHaBIuBaTh CBSA3b
MEXAy 3akoHamMuM HpOTOHA W 3aKoHaMu
Kemnepa. |

Paznuuare cuily TSKECTM W BEC Tela, CUIY
TPEHUS MTOKOSI U CUITY TPEHHS CKOJIbKEHUS.
OOBSICHATH YCTPOWCTBO U TPUHIIUI JEUCTBUS
JTUHAMOMETpA.

[PaccmaTpuBath JBH>KEHUE mudTa B
WHEPIHAIBHON CUCTEME OTCYETA, CBA3AaHHOMU C
3emiel, W oOmNpenenaTb MOIYJb Beca Tena,
HaXOJISIIETOCS B HEM. |

OOcyxnaTh SBJICHUE TIEPErPY3KU M CMBICI
ko3 uIeHTa neperpy3Ku, pojib CUJI TPEHUS B
TEXHUKE U OBITY.

OOBSCHIAT, W TPUBOJIUTH MHPUMEPHI SIBJICHUS
HEBECOMOCTH.

[103HAaKOMHUTBCS C BUIAMH CUJI TPEHHUS.
[lonnmathe cmbicn  KOIPPUIIMEHTa  TpEHUs
CKOJIb)KEHHSI U MPUBOJAUTH €ro 3HAYCHUS ISt
HEKOTOPBIX MaTEPHUAJIOB.

IIpuBOIMTH 3HAYCHUE IrPaBUTALIMOHHOU
IIOCTOSIHHOM, NIEPBOM M BTOPOM KOCMHYECKUX
CKOpOCTEM TUISt 3emun. [OGcyxnaTh

BO3HHKHOBCHUC, OCOOCHHOCTH H IIPOSBJIICHUC




CHUJIbI COTIPOTUBIICHHUSI CPEIBL. |

[PaccmaTpuBaTh NTMHAMUKY JIBUKEHUS 110
OKpYKHOCTH. | [[pUMEHATh OCHOBHBIE IMOHATHS,
(bopMyJIbl U 3aKOHBI TUHAMUKH K PEILICHUIO
3a1a4




3aKOHbBI COXpaHEHUs B MeXaHHKe (8 u)
Nmmnynbse MaTEepHUAITBHOU TOYKH.
Hpyras  ¢dbopMylIupoBKa  BTOPOTO
3akoHa HproToHa. MMmynbc cucTeMbl
TeNl. 3aKOH COXPaHEHMsI UMITYJIbCA.

PeaktuBHOe nBwxeHue. [PeakTuBHBIE
JBUTATEIU. YCHEXH B  OCBOCHUU
KOCMHUYecKoro mnpoctpanctsa.] LleHTp
macc. [Teopema o nBMKEHMM LIEHTpa
macc.] PabGora cunbl. ['paduueckuit

cMbpic  paboTel. MomHocTh.  KITJI
MEXaHU3Ma.
Mexannueckas JHEprus.

Kunernueckass sHeprus. Teopema 00
U3MCHCHUM KHUHETUYECKON DSHEPTHH.
[lorenuuanbHass  HEPTHUS. 3aKoH
COXpaHEHUS MEXaHWYECKOW DSHEPIHH.
3MeHeHne MeEXaHUYeCKOM SHEpPruu
noa  JEWCTBHEM  BHEIIHUX  CHJL
[AOcomoTHO ymOpyroe W aOCOIIOTHO
HEYIPYTroe CoyaapeHus Tel. |

KoHTtposbHas padota

0 TeMe «3aKOHbl COXpPAaHCHHS B
MEXaHUKEe».
[Ipumepnusie  TeMbl  pedepaToB H
MIPOEKTOB

1. PeakTuBHOE ABMKEHUE B MPUPOJEC U
TEXHHKE.

2. Bunmpl pakeTHBIX OBUTATEIECd M HX
HCIIOJIb30BaHHE npu JIBIDKSHUHU
CaMOJIETOB U 3aMyCKE HCKYCCTBEHHBIX
CITyTHUKOB 3€MJIH.

3. JlocTtmwxkenus OTEYCCTBEHHBIX
YUYEHBIX M KOHCTPYKTOPOB PAKETHOI
TEXHUKHU TIPU 3aIMyCKe MCKYCCTBEHHBIX
CITyTHUKOB 3€MJIH.

4. 3aKOH COXpaHEHUS HUMIyJbca W
3aKOH  COXPAaHEHHUS  MEXAHUYECKOU
SHEPrUU: U3 HUCTOPUM  OTKPBITHS,
GbOpMYJIMPOBKY, TPUMEPHI U TPAHUIIBI
MIPUMEHEHUS.

5. BrluncieHue
aBTOMOOMIIS

TOPMO3HOI'O  IIyTH

dopMyIHpOBaTh  OMpEACICHUS (PU3NUSCKHUX
CWJI: UMITYJIbCa MaTEePUATBHOW TOYKH, pPabOTHI
CUIJIBI, MOIITHOCTH, KIIJT MeXaHu3Ma,
MEXaHUYECKOMN SHEpIuH, KMHETHUYECKOU
SHEPTUH, MOTCHIIUAIBLHON SHEPTUH.

[Tonyuyats u hopMynupoBaTh 3akoH HeloTOHA B
UMITYJIbCHOU (popMme.
Boraucnsrts: UMITYJIbC
MMOCTOSIHHOM CHUIIBI,
MOTEHIUAIBHYIO YHEPTHIO.
[lonumaTe cMbICH (QU3NYECKOH MoOAeIn —
3aMKHYTasl CUCTEMa; TMOHATUI: BHYTpPEHHUE U
BHEIITHHE CHJIBI, HYJICBOU YPOBEHb
MOTEHIIUAIBHOM  SHEPruHu, MOTECHI[MAJIbHBIC
CUJIbI, (PUBMYECKUX 3aKOHOB: COXPaHCHMUS
HMIYJbCA W  COXPAHEHUS  MEXaHUYECKOU
SHEPTrUH; [TEOPEMBI O IBMKEHUH LIEHTpa Macc. |
OOBSCHIATHL PEaKTUBHOE JBHIKEHHE Ha OCHOBE
3aKOHa COXPAHEHUs UMITYJIbCa.

[OGcyxaaTh yCTPOKWCTBO, IPUHIIUITBI JCHCTBHS

Tena, padoTy
KHHETHYECKYI0 |

U T[PUMEHEHUS  Pa3IUYHBIX  PEAKTUBHBIX
JIBUTATEJIEH, yCrexu B OCBOCHUU
KOCMHYECKOT0 MPOCTPAHCTRA. |

3anuchiBaTh U aHAJU3UPOBaTh  (POpMYyTy

onpeneneHus: padoTbl MOCTOSIHHOW CHIIbI IS
oOmero ciyvasi; paboTbl CUJI YHNPYrOCTH U
TSOKECTU;  KMHETHMYECKOW  SHepruM  Tedna,
IIOTEHUHAIBHOW  JHEPrUU  B3aUMOJCHCTBHSA
Tega W 3eMiM, IOTEHUUAJIbHOM SHEPIuu
ynpyro neGopMHUpoBaHHON NPY>KUHBI.
XapakTepru3oBaTh IIPOU3BOAUTEIILHOCTD
MalluH W JBHUTaTeleil, HCIONb3ys IOHSITHE
MOIIIHOCTH.

[[loka3biBaTh, 4YTO CKOPOCTb  JBHKECHHUS
TPAHCIOPTHBIX CPEACTB 3aBUCUT OT MOILIHOCTH
JIBUTATES. |

[OOBACHATH  3aBUCUMOCTh  PabOThI  CHUJIBI
TpeHUs: 0T (HOPMBI TPACKTOPUU ABUKEHUS TeJa
U HE3aBHUCUMOCTb pPA0OT CHJI YHOPYTOCTH U
TSOKECTH OT TPAeKTOPUM [JIBWJKECHHs Tea. ]

VYcraHaBiIMBaTh  CBsSI3b  MEXAy — paboToii
MIOCTOSIHHOM CHLITBI u U3MEHEHHEM
KUHETUYECKOW SHEPTUU Tela, paboToit

MIOCTOSIHHOM CHLITBI u U3MEHEHHEM

HOTGHHH&HBHOﬁ OHCPIrun CUCTCMEI TCJI.
Ha6J'IIOI[aTB U3MCHCHHA IIOJIOKCHHUA TCJIa H
HOTGHHH&HBHOﬁ OHCPIruMr, CKOPOCTU ABHIKCHUA




TeJla U KUHETUYECKOW DHEPTUU.

[Ucnonp30BaTh  3aKOHBl ~ COXPAHEHHS B
MEXaHUKE TPH U3YYEHUH a0COJIFOTHO YIPYToro
1 abCOJIFOTHO HEYIIPYIOro COyJapeHui. |
IIpuMeHATh 3aKOHBI COXPAHEHHUS B MEXAHUKE K
pELIEHUIO 3a1a4




3aKOHBI

4

Crartuka.
a’pPOCTATUKU
MaTepUaAIIbHON
paBHOBecus TBepablx Ten. LleHTp
TSDKECTU  TBEpAOTOo  Tena.  Bumbl
paBHOBECHUA TBEpAbIX Tei. JlaBieHue B
JKUJIKOCTSAX M Taszax. 3akoH Ilackams.
3akoH Apxumena. YcCJIOBHE IJIaBaHUA
ten. [JlamuHapHoe u TypOyJIeHTHOE
TEUYCHHE YKHIKOCTH. YpaBHeHue
bepunymm. IlogpemHas cuna Kpbuia
camoJieTa. |

TUIPO- u
PaBHoOBecue
Ycnosusa

4)

TOYKH.

[IpumepHBIE  TEMBI
MIPOEKTOB

1. IIpocTeie MexaHU3MBI: OT ApXumeaa
JI0 HaIlIUX JHEH.

2. B Kakux yCTpoOHCTBax IPOSBIIETCA
«30JI0TOE MTPABUIIO» MEXAHUKH?

3. Ilpumenenue ypaBHeHus bepryiun
B TEXHUKE.

4. Pa3zButne aBmanumu B Poccum u 3a
pyOexoM: ydeHble, KOHCTPYKTODBI,

TCXHOJIOTHH, PE3YJIbTAThI

pedepatoB u

[IpumeHsTh MpU OOBSICHEHHH PAaBHOBECHS TEJ
buszmueckue Mojenu: abCONIOTHO TBEPIOE
TENO, LEHTP MacCc WU LEHTP THKECTH Tena;
bu3nUecKkue BETMYMHBI: MOMEHT CHUJIbI, IJIEHO
CUJIBI.

DopMyIUpPOBaATH U OOBSICHATH IEPBOE U BTOPOE
YCJIOBUSI PABHOBECHS TBEPJIOTO TEJIA.
[IpuBoauTh TpHUMEpPHl BHUIOB PaBHOBECHUS
TBEPJBIX TEN, MIPOCTBIX MEXAHU3MOB.
@opMyIHpPOBATH: YCIOBHE PABHOBECHS pblyara,
MPUHIUI MUHUMYyMa NOTEHIUAIbHON SHEPTUU.
[IpuMeHsATh ycnoBUE paBHOBECUS pblyara s
0OBSACHEHHUS NEeNCTBUA Pa3ITUYHBIX
UHCTPYMEHTOB, UCIIOJIb3YEMBIX

B TEXHUKE U OBITY.

[Teopernyeckn AOKa3bIBaTh, YTO, HCIOJIB3Ys
MPOCTOM MEXaHU3M, MOXHO BBIMIPAaTh WU B
CWiie WIM B PpACCTOSIHMM (Ha TpuUMepe
HaKJIOHHOM IJIOCKOCTH). |

Beruucisite momHocts 1 KITJI mexanusMoB u
MamvH. [IIpUMEHATh yCIIOBHS paBHOBECHS
TBEPJBIX TEJ K PELICHUIO 3aau. |
@opMynHpoBaTh M OOBICHATH HA OCHOBE
HKCIIEpUMEHTOB  3akoH  [lackans,  3akoH
ApxuMena, ycIoBHE IIJIaBaHUs Tell. [ BeiBoauTh
3akoH [lackans. ]

OOBACHATD OIBIT Toppuuennu
O0OHapy>KEHHUIO aTMOC(EPHOTO JABIICHUS.
N3mepsaTh aTMOChepHOE JaBICHUE C TOMOIIBIO
OapomeTpa- aHepowua.
Habmromare W aHaIM3upOBaTh
apXUMEIOBOM CHUJIBI.

Pemate 3amaum Ha DOPUMEHEHUE 3aKOHOB
[Tackans u Apxumena.

[[lonumMaTh OCOOEHHOCTH JaMUHAPHOIO H
TypOyJIEHTHOTO TEYEHU N KUIKOCTH,
(bu3nYecKuil cMbICI ypaBHEHUs bepHyuiu. |
[[IprBOINTH MPUMEPHI HCTIOJIB30BAHUS
ypaBHEHUs bepHyIM B TEXHUKE. |

I10

JICUCTBHE




MOJIEKVYJIAPHAA ®U3UKA U TEPMOANHAMUKA (21 u)

OCHOBBI  MOJIEKYJISIPHO-KHHETHYECKOM
teopuu (10 )
OCHOBHBIC TIOJIO)KCHHS MOJICKYJISIPHO-
KHHETHYECKOW TEOPUH U WX OIBITHBIC
000CHOBaHHS.

OOmue XapakTepUCTUKU  MOJIEKYI.
Temnepartypa. N3mepenne
TEMIEPATYPHI. TennoBoe
(TepMOAMHAMUYECKOE) pPaBHOBECHE.
Makpockonu4eckue rapaMeTpbl
TEPMOJIMHAMUYECKOU CHUCTEMBI.

CBoiicTBa ra3oB. Mojaenbs HICaIbHOTO
rasa.
I'a3oBbIe 3aK0HBI. AOCOIOTHASA IIKAJIa

TeMIIepaTyp.
YpaBHEHHE COCTOSAHMS HJACATBHOIO
raza. OcHoBHOoe ypaBHeHne MKT.
Temneparypa 1 cpeHsss KHUHETUYECKAs
DHEPrUsg  XAOTHYECKOIO  JIBHIKECHHS
MOJIEKYJl.  BHyTpeHHs SHEPTHUs
UJEAIBHOTO rasa. [BHyTpeHHss

SHEPIUsi MOJIEKYJISIPHBIX a30B. |
N3mepenune cKkopocTel MOJIEKYJT rasa.
[CBoMCTBA )KMAKOCTEH.
[IoBEpXHOCTHOE HATSKEHUE.
CmaunBaHHE 1 HECMAYMBAHUE.
Kanumisipasie aBnenus. TemnoBoe
pacimmpenue xuakocrei. | Ctpoenue u
CBOMCTBA TBEPABIX TEIL.
AMopdHBIE Tena.
pacuIMpeHue TBEPIbIX Tell. |

[ TerioBoe

JlaGopaTopHbie pabOThI

6. M3yuenne U30TEPMUYECKOIO
nporecca.

7. VI3ydeHHe YypaBHEHHSI COCTOSHHUS
MJICaJIbHOIO rasa.

KontponsHas pabota
nmo Tteme «OCHOBBI
KHMHETUYECKOU TEOPUI».

MOJIEKYJISIPHO-

[TpumepHbIE
IIPOEKTOB
1. IIkansr temneparyp B Poccum n

Espone B XIX wuw XX BB
CpaBHUTEIBHBIN aHAIM3.

TeMbl pedeparoB U

DopMyIUPOBATH OCHOBHBIE MTOJIOYKECHUS
MOJIEKYJISIPHO- KHHETUYECKOW TEOPHUH.
[IpuBOIUTH OOIIME XAPAKTEPUCTUKH MOJICKYII:
pa3Mepbl  MOJIEKYJ, KOJHWYECTBO BEIIECTBA,
YUCIIO ABorazpo, OTHOCHUTEJIbHAS
MOJICKYJISIpHAsg Macca, MOJIsIpHas mMacca.
IToHMMaTh CMBICT U 3HATh YUCJIOBBIC 3HAYCHUS
MOCTOSIHHOM ~ ABOrajpo, aTOMHOW €IWUHHUIIBI
Macchl, MMOCTOSTHHOM bonbsumana,
YHUBEPCAIBHOUN ra30BOM OCTOSIHHOM.
HaOnronats OpoyHOBCKOE IBUKEHUE U SBJICHUE
mupdy3un.  OOBICHATH  B3aUMOJICHCTBHE
YaCcTHI] BEIIECTBA HA OCHOBE MOJEIEH
CTPOEHHS Ta30B, )KUAKOCTEN U TBEPABIX TEIL.
[lonumaTte cMbIicn  (QU3WYECKUX  MOJAECINCH:
WJICaJbHBIN Ta3; MOHATUH: TEPMOJIUHAMUYECKAS
CHCTEMa, PABHOBECHOE COCTOSIHUE CHUCTEMBI,
PABHOBECHBIH MPOIIECC, CPEAHECKBAIPATUYHAS
CKOpPOCTb, CpEIHSS CKOpPOCTh, Haubosee
BEPOSITHASA CKOPOCThb, CPEHHSASI KWHETHYECKAas
SHEPTUsl XAOTHUYECKOrO JABMXKECHHUS MOJICKYJI
raza, BHyTPECHHSSI SHEPTUS UJICATIbHOTO ras3a.
N3yyaTe NOHATHE TEMIIEPATYPHI KaK mapaMeTpa
PaBHOBECHOTO COCTOSIHUSI TEPMOJANHAMUYECKOM
CHUCTEMBI.

N3MepsaTe Temmeparypy TEl TEPMOMETPOM C
YYETOM MOTPEUIHOCTH U3MEPEHUS.
DopMyJIMPOBATH HYJIEBOU 3aKOH
TEPMOJUHAMUKH. YcraHnaBiIMBaTh CBSI3U
MEXAYy: CpEeOHEW KHUHETHYECKOM JHEprueu
XA0TUYECKOTO  IMOCTYNAaTEIbHOTO  JABHKECHUSA
MOJIEKYJI HMIEAIBHOIO ra3a MU TEMIIEpATypOu;
OCHOBHBIMU MaKpOCKOIMUYECKUMH
rnapaMmeTpaMu WJI€aIbHOTO rasza pH
M30MPOIIECCaX.

dopMyJIMpoOBaTh: 3aKOHbI bonss—Mapuorra,
[Taps, I'eni-JIroccaka, 00BbEeTMHEHHBIN
ra3oBbIi 3aKOH, 3aKOH JlanpTOHA.

[OOBACHATH YCTPOWCTBO U ACHCTBHE Ta30BOTO
TepMOMETpa Kak Tpubopa Il HU3MEPEeHUs
TeMIIepaTypbl TEPMOJNHAMUYECKON CUCTEMBIL. |
BripaxxaTe 3HaY€HHs TeMIIEpATypbl Tena C
TMOMOIIIBIO [IKAJTBI Lenbcus,
TEPMOJAUHAMUYECKON IIKAJIBI TEMIIEPATYD.
ITo3nakomutecst ¢ onbiTamu  IllTepna 1o




2. KoHCTpyupoBaHHME ¥ HCHBITAHUE
nocku ['anpToHa.

3. IloBepXxHOCTHOE  HATSDKEHUE  H
KaWUISIPHBIE SIBJIEHUS B IPUPOJE H
TEXHUKE.

4. WccnenoBanue CBOMCTB aMOpPQHBIX
TEJ.

5. JKuakue KpucCTaluibl: CTPYKTypa H

CTPOCHHC, CBOﬁCTBa, IMPUMCHCHHC

MU3MEPEHUIO CKOPOCTU TEMJIOBOIO JBUYKEHHUS
YacTHL.

[ AHanu3upoBaTh pe3yibTaThl onbiToB LTepHa,
UCTIONB3ysl TpaduK pacrpeaesieHus MOJIEKYII
ra3a 1o CKOpocTsiM

IIPU OIIPEACIICHHON TeMIepaType. |

OOBSICHATP  U3O0TEPMHUYECKUH, H30XOPHBIN,
M300apHBIA  TPOIECCHl € TOYKH  3pEHUs
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.
AHanM3upoBatTh OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO-KHHETUIECKON TeopuH, rpaduku
M30IPOLIECCOB.

[lomy4yaTh 3aBUCUMOCTh JABJIECHUS HACATBLHOTO
ra3a OT KOHLUEHTpaluud €ro MOJEeKyl U

a0COIOTHOM TEMIIEpaTyphI. [BeiBOIUTH
YpPaBHEHUE COCTOSHHMSI HJEAJBHOTO  Tasa.]
Onpenenste BHYTPEHHIOIO DHEPIUIO

OJHOATOMHOI'O TIa3sa, [BHYTpeHHI-OIO OHCPI'UIO

MOJICKYJISIpHBIX ra3oB]. [PaccmarpuBaTh U
OOBSICHSTD MTOBEPXHOCTHOE HaTsHKEHUE
KUJIKOCTH, CMadyMBaHWE M HECMaydBaHUE,

KalWJUIPHBIE SBJIEHUS, TEIJIOBOE PACIIMPEHUE
KUJTKOCTEMN. |

N3yyaTe CTpo€HME W CBOWMCTBA TBEPIBIX TE,
aMOp(HBIX  TeN, [TEIJIOBOE  pacIIUpEHUe
TBEPJBIX TEIL |

[IprMeEHATH OCHOBHOE YPABHEHHE
MOJIEKYJISIPHO-KNHETHYECKON TEOPHH,
YPaBHEHUE COCTOSHUS WIEATBHOIO rasa,
ra3oBbI€ 3aKOHBI K PELICHUIO 331a4

OcHOBBI TepMOAMHAMUKY (6 U)

PaGora Taza B  TEpMOJIMHAMUKE.
KonnuectBo  Temnotrel.  YpaBHEHHE
TEIJIOBOTo OaJiaHca.

ITepBbiii 3aKOH TEPMOJUHAMUKMU.
IIpumenenue IIEPBOIO 3aKOHa
TEPMOJMHAMUKH K  H30IpoIEeccaM.
AnmabaTnyeckui npouecc.

[TermmoeMKOCTh Ta3a B M30MpoIeccax. |
HeoOpatuMOCTh  TEIUIOBBIX  MAIIIWH.
Bropoii = 3aKkOH  TEpMOJMHAMUKH.
TemnoBeie MAaIllUHBI. [TpuHuMn
JICUCTBUS TEIUIOBOro ABurareis. L{uki
Kapno.  HpeanpHas  xonoawibHas
MaluHa. OJKOJIOTHYECKUE MPOOTIEMBI
HCITOJIb30BAHMS TEIJIOBBIX MAaIllMH.

KoHtposibHas pabota

OOBsICHATH, TIOHSTHE BHYTPEHHEH OHEpruu
MAaKpPOCKOIIMYECKON CUCTEMBI C TOYKH 3PECHUSA
MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

HaGnrogaTh 1 3KCriepuMEHTaNbHO UCCIEeI0BATh

U3MEHEHHE BHYTPEHHEU DHEPTHUH
TEPMOAMHAMHYECKON CUCTEMBI pu
COBEpILIEHWHM pabOThl BHEIIHUMHU CUJIAMHU,

NPOTUB BHEIIHUX CWJI, NOpPH TEIJI00OMEHE;
W3MEHEHUE BHYTPEHHEW SHEPTUH
TEPMOJMHAMMYECKOM  CUCTEMBI 34  CYET
MEXaHUYECKOM paboThl MpU aanadaTHuecKoOM
porecce.

N3ydarh yCTPOMCTBO WM NPUHLHUII ACHCTBHS
KaJIOPUMETPA. Pa3nuuate YAEIbHYIO
TEIUIOEMKOCTD BEILIECTBA, TEINIOEMKOCTD TEJa U
MOJISIPHYIO TEIIJIOEMKOCTh BELIECTBA.
Omnpenensite  paboOTy MJ€AIbHOIO rasa IpH




1o TemMe «OCHOBBI TCPMOANHAMUKWY.

[TpumepHBbIE
MIPOEKTOB
1. U3 ucropun n3zo0peTeHus TemIoBbIX
JIBUTATEIEH.

2. XOJIOJUJIbHBIE  MAIIINHbI:
YCTPOMCTBO,  MPUHLHII
IIPUMEHEHHUE.

3. DKOJIOTUYECKHUE
WCIMOJIb30BaHUS  TEIUIOBBIX
aHaJIM3 U CIIOCOOBI PEIICHHUS.
4. Yro wuzobpenm [xeiimc VYarr wu
NBan MBanosuy [lom3yHoB?
Jsurarens CrupiauHra — TEIIIOBON
JIBUTATENIb ¢ caMbIM BhICOKMM KIIJ]

TeMbl  pedeparoB U

BU/IBI,
JICUCTBUS,

IPOOIIEMBI
MaIlIHH:

n300apHOM TMpoliecce ¢ MOMOUIbIO TpapUKOB B
KoopauHatax p—V. @opMynupoBaTh: NEPBHII
3aKOH TEPMOJMHAMUKHN KAK 3aKOH COXPAaHEHUs
DHEPIrUM Ul TEILIOBBIX IIPOLIECCOB; BTOPOU
3aKOH TEPMOJAVHAMUKHU.

[OnnceiBath TEINIOEMKOCTh rasa B
u3ompouneccax.]  3anuchiBaTh:  YpaBHEHHE
IEPBOrO 3aKOHA TEPMOJUHAMUKH; (OPMYJIbI

ONpeAeICHUS yAEIbHOU TETUIOEMKOCTH
BenlectBa, KIIJ[ wmaeanbHOro  TEMJIOBOTO
JIBUTATEJIS.

[IprMeHATh MEpPBBIM 3aKOH TEPMOJAMHAMUKHU K
0OBSICHEHUIO U30ITPOIIECCOB.

OOcCyXIaTh HEBO3MOKHOCTh CO3JaHUsI BEUHOTO
JIBUTATEII, HEOOpaTUMOCTh TETUIOBBIX
IIPOLIECCOB B IIPUPOJE.

O0psacuare B pamkax MKT HeoOpatumocTh
MAaKpPOCKOIIMYECKUX IPOLECCOB B IIPUPOLE.
PaccmarpuBarh:  yCTpOMCTBO M NPUHLHII
JEUCTBHS TEIUIOBOIO JIBUTaTels, HIACaIbHOU
XOJIOMWJIBHOM MamunHbl, mukil KapHo kak
puMep 0OpaTUMOro MpoIecca.

OOcyxnaTh W  OLEHHUBATh AKOJOTHYECKUE
npoOJieMbl, CBSI3aHHBIE C HCIOJIb30BAHHEM
TEIIOBbIX  MamuH.  [[lo3HaKOMUTBCA €

pPa3IMYHBIMA BUJAMH TEIUIOBBIX JBHUrATEIIEH,
UX YCTPOMCTBOM U (DU3UYECKUMU OCHOBAMHU

padoTHL. |
Pemares 3amaum Ha TNPUMEHEHHE TEPBOTO
3aKOHA TEPMOJIMHAMUKH, COCTAaBJICHHE

ypaBHEHUS TEIJIOBOTO OajaHca

WN3MeHeHnst arperaTtHbIX COCTOSIHUM
BelecTna (5 u)

Hcnapenue U KOHJICHCaIHs.
HacelmeHnHsIi nap. [M30Tepma
peanbHOrO rasa. JlaBneHue
HACBIIIEHHOTO napa. | Kunenue
JKUIKOCTH. BaaxxnocTth BO31yXa.
N3mepeHne BIaXKHOCTH BO3yXa.
[ImaBnenue 151 KpUCTaJIM3alus
BEILIECTBA.

JlaGopaTopHbIie pabOThI

8. 3mepenue OTHOCHUTEJIBHOU
BJI&KHOCTH BO3/yXa.

9. N3mepenue TEMIIEPATYPhI
KPUCTaJUIU3al AN u YAEIbHOU

TEeMIIepaTyphl IJIaBJICHUS BEIIECTBA.
KoHtposibHas pabota

CpaBHHMBATH CTPOCHUE U CBOMCTBA YKUJIKOCTEH,
ra3oB U TBEPJBIX TE.

PaccmatpuBats (dazoBble MIEPEXOIBI,
MIPOUCXOIAIINE MEKIY KUIKOCTBIO U Ta3o0M,
KUIKOCTBIO U TBEPJIBIM TEJIOM.

[OO0BACHATH  W30TEPMYy  peajbHOro  rasa,
3aBUCHMOCTbB JABJIEHUs HACBILIEHHOTO Iapa OT
temrepatypbl.|] [loHMMaTh CMBICT MOHATHIA:
HACBIIICHHBIA W HEHAChILIEHHBIA  Map,
TeMIeparypa KWIIEHUS, YIeJIbHas TeIUIoTa
napooOpa3oBaHUs >KUAKOCTH, aOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAKHOCTD BO3/1yXa,
TeMIeparypa IUIABJICHUS, yJAEJbHAs TEIUIoTa
IIJIABJICHUS BEILECTBA.

M3yyaTh 3aBUCUMOCTH TEMIIEPATYPbl KHUIICHUSI




nmo Tteme «M3MeHeHusT arperaTHbIX
COCTOSHUU BEIIIECTBAY

[Ipumepusie Tembl  pedepaToB U
IPOEKTOB
1. Ponp mpoueccoB  ucmapeHus |

KOHJICHCAIIUU B IPUPOJIC.
2. Usyuenue azoBoii
BOJIbI U JIbJIA.

3. CrocoObl  TPaHCHOPTUPOBKU U
XpaHEHUs CKMKEHHBIX Ta30B.

4. Wcnionp30BaHUE CKUKEHHBIX Ta30B
B KOCMOHaBTHUKE.

5. Cocyn [proapa: YCTPOMCTBO,
MPUHININ IEUCTBUS, IPUMEHEHUE

AuarpaMMbl

YKUJKOCTH OT BHEIIHETO JIABJICHUS.
OOBSCHATH YCTPOMCTBO M NMPUHLHUI JACHCTBUS:

MICUXPOMETPA, KOHJICHCAIlMOHHOTO U
BOJIOCHOTO TUI'POMETPOB; M3MEpPATh C HX
IIOMOILBIO BIAJKHOCTB BO3yXa.

BBIUMCIATE ~ OTHOCUTEIBHYHO  BJIAXXHOCTH
BOo3ayxa. MccnenoBark ¢ MOMOIIbIO TpauKOB
IIPOLIECCH  KWIIEHHWsI BOJBI M IUIABJICHUSA
BEILECTBA.

Pemarp 3amaun Ha ompeaeneHue (HU3HMUECKUX
BEJIMYMH, XapaKTEPUIYIOLIUX (dazoBble

NEePeXO/bl Ta30B, XUAKOCTSH W TBEPABIX TeN,
Ha COCTaBJICHHE YPaBHEHU TEIJIOBOTO OanaHca




Onektpoaunamuka (11 1)

Onektpocraruka (11 u)
DNEeKTpUYEeCKU 3apsi. DJIeKTpU3alus
T€A.  OJEKTPOCKOMN.  DJIEKTPOMETP.
3aKOH COXpaHEHUs BJICKTPUUYECKOTO
3apsga. Monenp TOYEYHOro 3apsja.
3akoH KynoHna. DiekTpudeckoe mouie.

Teopuu OJIM3KOAEHCTBUSA u
NanbHOAEUCTBHS. HarnpsixkeHHOCTD
AIEKTPUYECKOTO TIOJISL. [Tpuniun

CYIICPIIO3NIHH IJICKTPHUICCKHUX MOJICH.

HampsokeHHOCTh  TOYEYHOro  3apsja.
['paduueckoe n300pakeHue
AIEKTPUUECKUX MOJIEH.
[HampspkeHHOCTP  MOJIA  pa3iIMyHOM

KOH(Urypanuu 3apsiios. |

Pabora KymoHOBCKMX CwI. [DHeprus
B3aUMOJECHUCTBUA TOYECYHBIX 3aPSA0B. |
[Torennuman BJIEKTPOCTATAUYECKOTO
MOJIS1 M PA3HOCTH MOTEHIINAIOB.
OKBHUMNOTEHIMAIbHBIE  TTOBEPXHOCTH.
[[ToTenuman TIOJIA PA3ITAYHON
KoH(purypanuu 3apsinos.| [IpoBoguuku
B 3JIEKTPOCTATUYECKOM TIOJIE.
JAMPNEKTpUKN B BJIEKTPOCTATUYECKOM

ToJIE. Jwvanexkrpuueckas
IIPOHULIAEMOCTb. DJIeKTpUIECKast
€MKOCTb. Konnencaropsl.
[CoenuHenune KOHJIEHCATOPOB. |

DHEPrust HIEKTPUIECKOTO TOJIS.

JlaGoparopHas paboTa
10. N3mepenue
€MKOCTH KOHJIEHCATOpA.
KouTtponbHas pabota
1o TeMe «DJIEKTPOCTATHUKAY.

BJICKTPUYECKON

[Ipumepnasie  TeMbl  pedepaToB
MIPOCKTOB
1. 3 ucropuu ycTaHOBJIEHHS 3aKOHA
Kysona.
2. Brnusaue AIEKTPOCTATUYECKUX

nmojieil OOoJIBIION HANpPsKEHHOCTH Ha
OpraHW3M YEJIOBEKA.

3. DJeKTpocTaThyeckas 3ammra
YYBCTBUTEIBHBIX U3MEPUTEIBHBIX
npuOopoB. 3a3eMIIeHHE.

4. VI3yyeHune ycTpOMCTBA M NPHUHLIMIIA

OO0cy)naTh: CYILIECTBOBaHHE
AIEKTPOCTATUYECKOIO MOl KaK 4YacTHOIO
cilydasl MPOSIBJIICHUSI AJIEKTPOMAarHUTHOIO IOJIS
B BBIODAaHHOW CHCTEME OTCUE€Ta; CBOMCTBa
3HaKOBOM MOJIENHU AJIEKTPOCTATUYECKOTO OIS
— JMHUM HanpsDKEHHOCTHM U NPUMEHSTH €€
OpU aHajau3e KapTHUH 3JIEKTPOCTATHUYECKHUX
TIOJIEH.

AHanu3upoBaTh CBOWCTBA  BJIEKTPUUECKOIO
3apsaa. llpumensats ¢usmueckyro monenp —
TOYEUHBIHN 3apsj NPU U3YUYEHUU FIEKTPUUECKUX

B3aUMOJCUCTBUNA TOKOSIIUXCA  3apsSKEHHBIX
TeJl.

DopMyIUPOBATH: 3aKOH COXpaHEHUS
AJEKTPUYECKOTO  3apsaa, 3akoH  KyioHa,

MPUHIUIN CYTEPIO3UIUN DIECKTPOCTATUUECKUX
HOJIEH.

PaccmarpuBars CXEeMy YCTPOMCTBA:
AJIEKTPOCKOIA, 3JIEKTPOMETPA, KPYTHIIBHBIX
BecoB Kyiona.

Onpenenste HaIpaBJICHUS BEKTOPOB
KyJIOHOBCKMX cmi. HaOmogate  cuioBoe
JEHUCTBHE  DIIEKTPOCTATUYECKOTO MOJsA  HaA
BHECEHHBIN B HETO AIEKTPUUECKUH 3apsil.
OOBICHATH HaIlpaBJICHUE BEKTOpA

HANPSHKEHHOCTU 3JIEKTPOCTATUYECKOrO TOJIS B
MPOM3BOJIBLHON TOuke mnoJisl. [PaccmarpuBath
HANPSIKEHHOCTh OJIs pa3IuyHON
KOH(Urypamuu 3apsiaos. |

N300paxxaTb OJHOPOIHOE JIEKTPOCTATHUECKOE
T10JI€ C MTOMOILBIO JINHUM HANPSIKEHHOCTH.
Pemate 3anaun Ha npuMeHenue 3akoHa Kyiiona
u MIPUHIIUIIA CyHEPIIO3ULINH,
AIEKTPOCTATUYECKHUX TTOJIEH.

[lorumaTe (QU3NYECKUI CMBICT W 3alUCHIBATH

GbopMysIbI  OMpENENCHHUS  DHEPTeTUYECKHUX
XapaKTePUCTUK AJIEKTPOCTATUYECKOTO  TOJIS:
MOTEHI[MAJIbHAsE ~ SHEPTUS  B3aUMOJCHCTBUS

AIEKTPUYECKUX 3apsiI0B, MOTEHIIMAJ, Pa3HOCTh
MOTEHIMAJIOB, SHEPIUsl AJIEKTPUUECKOTO TOJIs
3apsSKEHHOTO KOHJIEHCATOPA.

O6cyxnaTh NOTEHIIMAIBHOCTh
aNeKTpocTaTuyeckoro mojs. I[lokasepiBaTh, 4TO
OJIHOPOJHOE AIEKTPOCTATUYECKOE noJie
oOnmamaeT sHeprueil (KOCBEHHO Ha OIMBITE) U
paboTta CHII OJTHOPOJTHOTO




JNEUCTBUS AJIEKTPOCTATUYECKOTO
buUIBTpa MO OYNCTKE BO3AYyXa OT MBUTH

ANEKTPOCTATUYECKOTO MOJIS HE 3aBUCUT
0T (pOpMBI TPACKTOPHH MBIKYIIETOCA 3apsja.
[PaccmatpuBarh NOTEHIHUAIBHYIO  DHEPTHUIO
B3aMMOJICUCTBUSL ~ TOYEYHBIX  HEMOABUKHBIX
3apsIoB. | [ AHATM3UPOBATH rpaduku
3aBUCHUMOCTH NOTEHUUAIIBHOU SHEPrUn
B3aMMOJICUCTBUSL ~ TOYEYHBIX  HEMOABUKHBIX
3apsIIOB OT PACCTOSIHUSI MEXKAY HUMU. |
YcranaBnuBaTh CBS3b MEXKY
HaIPSHKEHHOCTBIO 3JIEKTPOCTATHYECKOTO MOJIA
Y HalpsDKEHUEM.

OOcynaTh CBOWCTBO  3KBHUIIOTEHUIMAIBHBIX
ITOBEPXHOCTEMN. CpaBHuBaTh
HKBUIOTECHIIMAJIbHBIE MOBEPXHOCTH
OJIHOPOJHOIO 3JIEKTPOCTATUYECKOTO TOJs |
1oJIs1, 00pa30BaHHOTO TOYEHYHBIM 3aPSAIOM.
[PopMyIHpPOBATH MPUHIIUI CYNIEPIO3ULUN IS
NOTEHIMAJIA, ONPEECNIATh MOTCHIHAT IOJIA
pa3INyYHON KOH(UTypaluu 3apsiioB. |
Habmtonate  sBIIeHHE  3JEKTPOCTATHUECKOMN
UHAYKIMH, CIOCOO  AJIEKTpU3ALUU  4Yepe3
BIIMSIHUE, SIBJICHUE TMOJSPU3ALMNN TUAJIEKTPHUKA,
HaXOJIAIIErocs B 3JIEKTPUUYECKOM TOJIE.
OOBSCHIATH  SBJICHUS  DJEKTPOCTATUUECKOM
WHIYKIUU U TOJISIPU3ALMH TU3IEKTPHUKA.
[lorumaTe cMbICI (PU3NYECKON BEIMYUHBI —
JIUAJIEKTpUYECKasi MPOHUIIAEMOCTh BEILECTBA U
NPUBOAWTH €€  3HauyeHus Uil Pa3HbIX
JUAJIEKTPHUKOB.

3anuceIiBaTh 3aKOH Kynona J1st
AIEKTPOCTATUYECKOTO B3aUMOJICUCTBUSA
TOYEYHBIX HETIOJBH>KHBIX 3apsI/I0B

B cpene, dbopmybl ompeeeHuUs
AIEKTPOEMKOCTH YEIMHEHHOTO ITPOBOJHUKA U
KOHJIEHCATOpa, KOHJAEHCATOpa C AUIIEKTPUKOM,
HHEPTHUIO AIEKTPOCTATUYECKOTO OJIS
3apSYKEHHOTO KOHJEHCaTopa, 00BEMHOMN
IJIOTHOCTH  BHEPIHUM  3JIEKTPOCTATUYECKOIO
MOJISL.

HccnenoBath 3KCIEPUMEHTAIBHO 3aBUCHMOCTh
AIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcAaTtopa OT
PACCTOSIHUSL MEXIY IUIACTHHAMM, OT IUIOLIaJH
IJIACTUH M OT 3alOJIHAKOLIEH KOHIECHCATOP
Cpelbl.

[PaccmarpuBarh MIOCJIEI0BATEIbHOE 17}
napajuyieIbHOE COEIMHEHHSI KOHJEHCAaTOPOB H
pPacCCUMTHIBATH UX NAPaAMETPHI. |

[[TomyuaTs QopMmyny ompeneneHusi SHEPTUu




AIIEKTPOCTATUYECKOTO  MOJIA  3apsHKEHHOTO
KOHJIeHCcaTopa. |

Pematp 3a71a4n Ha OIIpELICIICHUE
DHEPreTUYECKNX XAPAKTEPUCTUK OJHOPOIHOTO
AIEKTPOCTATUYECKOTO oI, napaMeTphl

KOHACHCATOPOB.




TemaTnyeckoe miaHupoBanne — 11 kiaacc 68 yacoB (1 yac pesepBHOe Bpemsi)

Tematndeckoe manupoBanue mo ¢pusuke s 10-ro kiacca coCTaBIEHO HA OCHOBE
paboueii mporpaMMbl 10 ydeOHOMY mipeameTy «®Duszmka» CcpeaHero oOIIero
oOpa3zoBanus Ha ypoBeHb 10-11 kimaccel, ¢ yueToMm paboueld mporpaMMbl BOCIIUTAHUS
MBOY COIII Ne43 r. benropona. BocriurarenbHbli NOTEHIIMAT JAHHOTO YYEOHOTO
npeaMera  o0ecleurBaeT  pealu3alldio  CIASAYIONIUX  IEJICBBIX  IPHOPUTETOB
Bocriutanus odyyaromuxcst OO0O:

1. Co3manme ycioBui Ui peadu3allid W IMPUOOPETEHHUS MPAKTUYECKOTO OIlbITa
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUM, TPOBEICHUSI HAYUYHBIX
MCCIIEIOBAHUM, OMBITA TPOEKTHOMN AEATEIIBHOCTHU.

2. Co3nganue yCJIOBUM JJIs peaju3alud W MPUOOPETEHUS MPAKTUYECKOTO OIbITa
CaMOIIO3HAHUS U CaMOaHaJIN3a, ONbITa COLMAIBLHO MPUEMIIEMOTO CAMOBBIPAKEHUS 1
caMOpeaIN3aIUH.

OcHOBHOE conepkaHnue OcHoBHBIE BUbI yU€OHOH ESITEILHOCTH

SJIEKTPOJMHAMUKA (IIPOJOJIKEHUE) (24 1)




[TocTosiHHBIN 3HEKTpUUYECKUi TOK (9 u)
JleicTBUsL ~ DIEKTPUYECKOTO  TOKA.
Ycnosus CYyILLIECTBOBAaHHUS
aNeKTpuyeckoro  Toka. CTOpOHHHE
CUJIbl.  OJEKTPUYECKMH  TOK B
MpOBOAHMKAX. 3aKoH OMa Uil ydacTka
uenu. CoONpoTUBIIEHHE MPOBOAHUKA.
3aBUCUMOCTb  CONPOTHUBJIEHUS  OT
temnepatypbl. [CBEpXIIPOBOAUMOCTS. |
CoenuHenue npoBOAHUKOB. Pabora u
MOIIIHOCTh  3JEKTPUYECKOTrO  TOKa.
3akoH Jlxoyns—Jlenna. H3mepenue
CHJIBI TOKA, HaIpPsHKEHUS u
CONMPOTUBJIEHUS B  BJIEKTPUUYECKOU
LEIH. DneKTpoABHXKYLIAs cuia.
Uctounnkn Toka. 3akoH Owma g
IIOJIHOM LIETIH.

JlabopaTtopHas pabora
1. Usmepenne OJIC U BHYTpPEHHETO
COMPOTHUBJICHUSI UCTOYHUKA TOKA.

KoHTtposbHas padota
1o TeMe «I10CTOSHHBIN HJIEKTPUYECKHN
TOK».

[Ipumepasie  TeMbl  pedepaToB U
MIPOCKTOB

1. HWcTOYHHMKM TOCTOSIHHOTO TOKa:
BU/IBI, YCTPOMCTBO, busznueckue
OCHOBBI PaOOTHI, TPUMEHEHNE.

2. Moctuk  YuWHCTOHAa: cXxemMa H
MIPUMEHEHHUE.

3. Peocrarsl, MOTEHIIUOMETPHI,
Mara3uHsbl CONPOTHUBJICHUM:
YCTPOMCTBO,  NPUHIMII  JICHUCTBUS,
MIPUMEHEHHUE.

4. SIBnenue CBEPXIPOBOJAUMOCTH:
HUCTOPUS OTKPBITHS, CBOMCTBa

CBEPXIIPOBOJHUKOB M UX NPUMEHEHHE
B PA3JIMYHBIX 00IACTAX HAYKH

Y TEXHHKHU.

5. Koporkoe 3ambikaHue. YCTponCTBa
JUISL 321U ThI AIEKTPUUECKUX LIeNel

PaccmarpuBath pa3TuYHbIC JIEUCTBUSA
AIEKTPUYECKOTO TOKA.

[ToHuMaTe CMBICT W 3alMCHIBATH (OPMYIIBI
OTIPEICIICHUS OCHOBHBIX (PM3MYCCKHUX BEIMYMH,
XapaKTEpHU3YIOIIMX IOCTOSHHBIH TOK M €ro
MCTOYHUKU: chiIa  TOKa, HaIpsHKCHUE,
CONPOTHUBJICHUEC IIPOBOJTHHKA, yJIeIIbHOE
conpoTuBieHue nposojnHuka, DJIC, paboTta u
MOIITHOCTB AJIEKTPHYECKOTO TOKA.

OOBSCHATE:  YCIIOBHSI  BO3HUKHOBEHHUS U
CYIIECTBOBAHMS IOCTOSHHOTO TOKa;, POJIb
CTOPOHHUX CHJI, JCUCTBYIOIIUX B HCTOYHHKE
TOKA.

[[lomyyaTs W aHanu3upoBaTh (GopMyiy s
OTIpPENICICHUSI  CKOPOCTH  YIOPSA0YECHHOTO
JIBIDKCHHUSI DJICKTPOHOB B METaJUTMYECKOM
MIPOBOTHUKE. |

PaccmarpuBath ycTpoMcTBO M (hU3HMUYECKHUE
OCHOBBI PabOTHI: PA3IMYHBIX HCTOYHUKOB
MOCTOSTHHOT'O TOKa, peocTara, OTSHIIMOMETPA.
N3mepsTh: cuily TOKa ¢ TIOMOIIBIO aMIepMeTpa
W HanpsOKeHWE C TOMOINBI0 BOJBTMETpa C

y4eTOM abCOJIIOTHON MIOTPEIIHOCTH
U3MEPEHUSA; CONPOTUBJIEHUE C  IOMOIIBIO
MYJIBTUMETPA; S/C u BHYTpPEHHEE

COMPOTUBJICHUE UCTOYHUKA TOKA.

Onpenensate 3Hak J3/JC B 3aBUCHMOCTH OT
HarpaBJICHUS 00X071a KOHTYpa.
dopMynUpOBaTh M 3alKUCHIBATh OCHOBHBIC
3aKOHBI ITIOCTOSHHOTO TOKa: 3akoH Oma mis
ydacTka Iienu, mnepBoe mpaBmwio Kupxroda,
3akoH Jlxoyns—IJlenma, 3akon Owma s
MOJHOW (3aMKHYTOM) 1menu, 3akoH Owma s
y4dacTka nenu, cogepsxarero JJ(C.
CpaBHUBAaTh TPOBOJAHUKH MO UX YJACIbHBIM
AIEKTPUUYECKUM COMTPOTUBIICHUSIM.

OOBSCHIAT,  3aBUCHUMOCTH  COINPOTHUBIICHUS
MIPOBOJAHUKA OT TEMIIEPATYPHI.
[O6CcyxaTh  sIBIIGHHE CBEPXIIPOBOJUMOCTH,

00J1aCTH MPUMEHEHHS CBEPXIIPOBOIHUKOB. |
Cobuparb, WCHBITEIBATE H  PACCUNUTHIBATH
napaMeTpbl 3JIEKTPUUECKUX IEened C pasHbIM
COEIMHEHUEM MPOBOJHUKOB




OnexkTpudyeckuid TOK B cpenax (5 u)
DKCIepUMEHTAIbHBIC 000CHOBaHUS
AIEKTPOHHOMN IIPOBOJIUMOCTH
METaJUIOB. DJIEKTPUUYECKUMN TOK

B pacTBopax u pacruiaBax
AIEKTPOJIUTOB. [3aKOH  BJIEKTPOJIU3a
@apazes.| DNEKTPUUECKUN TOK

B razax. [PaznuunbIe THUIIBI
CaMOCTOATENbHOTO paspsna. [lmazma.]
DNEKTPUYECKUN TOK

B BaKyyMe. OJEKTPUYECKMH TOK B
MOJIyIPOBOJHUKAX.
[ToynpoBOTHUKOBBIE TPUOOPHI.

JlaGopatopHbie pabOThI

2. WsroroBneHue TalbBaHUYECKOTO
JIEeMEHTa U HUCIBITAaHUE €ro B
JICVICTBUM.

3. UccnenoBanue 3aBUCUMOCTH
COMPOTHUBJICHUS TOJYIPOBOJHUKA OT
TEeMIIepaTyphl.

[Ipumepnusie  TeMbl  pedepaToB H
MPOEKTOB

1. b. C. Sxobu — wuzobperarenb
raJIbBaHOIIACTUKH.

2. lIpakTnueckoe IIPUMEHECHUE
1a3Mbl.

3. OT TUraHTCKMX KWUHECKONOB [0
MJIa3MEHHBIX AKpaHOB. COBPEMEHHBIN

TEJIEBU30D.
4. YCTpPOWCTBO, NMPUHLMII ACHUCTBUSA U
MIPAKTUYECKOE IIPUMEHECHUE

TEPMHUCTOPOB, OOJIOMETPOB
U (HOTOPE3UCTOPOB

PaznuyaTe HOCUTENM AIEKTPUUYECKOTO 3apsaaa B
MeTaJllaX, BaKyyMe, raszaxX, pacTBopax Wu
pacIiaBax 3JEKTPOIUTOB, OJIYITPOBOAHUKAX.
[IpuBoAUTH dKCIIEPUMEHTAIbHBIE 00OCHOBAHUS
MIPOBOAUMOCTH METAJIOB.

N3yyath yCTPOWCTBO W NPHUHIMUII JICHCTBUS:

BAaKyyMHOTO  JIMOJIa,  DJICKTPOHHO-JTy4EBOMH
TPYOKH.
HaOmromate u  OOBSICHATHP BO3HUKHOBEHHE

AIEKTPONIPOBOIHOCTH JJIEKTPOJIUTOB, SIBICHUE
AIEKTPOJIN3A, Ta30BbIN Pa3psI.

[M3y4daTh pa3nuyHbIE BUABI CAMOCTOSTEIBHOTO
paspsiia, 0COOEHHOCTH TUTa3MBl. |
[©DopMynupoBaTh M 3aIUCHIBATh
anektponuza Dapajes. |

[[ToHnMaTs cMbIcT nTocTossHHOM Dapajes. |
AHanu3upoBaTh  KAUYECTBEHHOE  pa3auyue
MEXAY METAUIOM U IOJYIIPOBOJHUKOM IIO
Xapaxkrepy 3aBUCUMOCTH YAEIBHOTO
AIEKTPUYECKOTO COITPOTHUBIICHUSA OT
TEMIIEpPaTypHI.

PaccmatpuBarth: TEXHMYECKHME NPUMEHEHUSA
AIEKTPOJIN3a, MEXAHU3M DJIEKTPOIPOBOJHOCTH
rasos, ITOJTYTIPOBOJHUKOB. OO6cCy)naTh:
BO3HUKHOBEHHUE ANEKTPOJMTUIECKON
JACCOLUMALNY, SBJICHUS HWOHU3ALMU Ta30B,
MOHU3AIUU 3JIEKTPOHHBIM yIapoM,
CaMOCTOSITEJIBHOTO M HE CaMOCTOATEJIBHOTO
paspsiioB, TEPMOIJIEKTPOHHOU SMHUCCUU
AJIEKTPOHHOM,  JBIPOYHOM W MPUMECHOU
MIPOBOJIUMOCTH MOJYIIPOBOJHUKOB,
[JIEKTPOHHO-ABIPOYHOTO NIEPEX0AA].
[TpuBOIUTH pUMEpPHI MIPAKTUYECKOTO
MIPUMEHECHUS AIEKTPOJIN3A,
MOJTYTIPOBOTHUKOBBIX MMPUOOPOB.
OOGHapyXHBaTh YMEHBIIICHUE YACIHHOTO
ANEKTPUYECKOTO CONPOTUBIICHUS
MOJYIPOBOJHUKOB MPHU UX HATPEBAHUU WJTU
OCBELIECHUHU

3aKOH




MaruautHoe 1noje (6 1)

MaruuTHbie B3aMMOJICUCTBUSL.
MarnutHoe mnone TOkoB. WMHayKuus
MarHuTHOTO TOoJis. JIMHMM MarHuTHOMH

VHAYKIUA. JleMcTBME  MarHUTHOTO
MoJisi Ha MNPOBOJAHUK C TOKOM. 3aKOH
Awmrmepa.  JIBWXKEHHE  3apsSHKEHHBIX
yacTUl] B MarHuTHoMm nojie. Cuna
Jlopenna. MaruutHble CBOMCTBa
BEIICCTBA.

[Ipumepnasie  TeMbl  pedepaToB H
MIPOEKTOB

1. DJIEKTPOMATHUTHI: YCTPOMCTBO,
dusnueckue OCHOBBI padoTHI,
IIPUMECHEHHUE.

2. Macc-criektporpad H IHMKJIOTPOH:
YCTPOWCTBO,  NPHUHIMII  JICHCTBHS,
IIPUMECHEHHUE.

3. JIBwkeHue 3apsyKCHHBIX YacTHI] B
MarHUTHOM rnoJje 3eMu:;
paaudalMOHHbIE  T0fACa,  MOJISIPHBIE
cusiHMs1, MarHutocdepa 3emiu.

4. Ilpumenenue MarHUTHBIX

MaTepHaioB

PaccmarpuBarth onbiThl DpcTeaa u Ammepa.
[ToHuMaTh cMbICT M 3aNUCHIBaTh (HOPMYJIBI

OIIPCACIICHUA (1)I/IBI/IIIGCKI/IX BCJINYHH,
XAPAKTCPHU3YIOIIUX MardmTHOC I10JIC 151
CBOMCTBA 3dMKHYTOI'O KOHTYpa C TOKOM:

MOJYyJIb MarHUTHOM MHAYKLUHH, CHJIa AMmIepa,
cuna JlopeHua, MarHuTHas MPOHULAEMOCTb
Cpenbl.
Hab6nronath u
MarHUTHOT'O MOJIs
Ha IPOBOJHUK C TOKOM, B3aUMOJEHCTBUE ABYX
napajyiebHbIX ~ IPOBOJHUKOB C  TOKaMH,
KapTHUHBI MAarHUTHBIX TOJICH, BpallleHUE paMKu
C TOKOM B MAarHUTHOM TMOJ€, OTKJIIOHEHUE
MMOTOKA 3apsKEHHBIX YacTUL[ B MarHUTHOM
ToJIE.

OOcyxnaTh CBOMCTBA 3HAKOBOM  MOJIEJH
MarHuTHOTO TOJISI — JIMHUM WHIAYKOUH U
MIPUMEHSITH €€ MPU AHAJIN3€ KapTUH MAarHUTHBIX
IOJIEN.

DopMyIUPOBATH: MpaBUIIO OypaBumMKa
(mpaBoro BHMHTA), OPHUHIMI CYNEPHO3ULUU
MAarHUTHBIX TIOJIEH, 3aKOH AMrIepa, MpPaBuio
JIEBOU PYKH.

N3yyaTe yCTpONCTBO W NPUHUMUN JICHCTBUS:
ANIEKTPOJBUTATENS]  MOCTOSIHHOTO  TOKa  Ha
MO/IEIIH, [cTpenouHoro
AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJIEKTpUYECKOl cuctembl|. OOCy)KIaTh
OCHOBHBIE CBOMCTBA MAarHUTOB, MAarHUTHOTO

OOBACHSATH: JIEHICTBHUE

noJyisi, TuUmoresy Ammepa, OCOOEHHOCTH
BUXPEBOTO TIOJISI, OJKOJOTHYECKUE ACIIEKTHI
paboThl  DNEKTPOABHUTATENCH, TPUMEPHl UX

[IPAKTUYECKOr0 IPUMEHEHUS.
PaccmarpuBare [mpuHIMD AEHCTBHS Macc-

cnektporpada,  IUKIOTpOHA],  JBUKEHUE
3apsOKCHHBIX  YacTUI[l B MAarHUTHOM  TIOJIe
3emiu.

[TpuBoUTH pUMEpBI apaMarHeTHKOB,

JMaMarHeTUKOB U (peppOMarHETUKOB.
WN3ydaTh MarauTHbIE CBOMCTBA BELIECTBA,
[cTpoeHue 1 cBOMCTBA (hepPOMArHETHUKOB. |




DneKTpOMarHuTHast UHIYKIUS (4 1)
Omneitel Dapanes. MarHuTHBIN TOTOK.
[IpaBuio Jlenna. 3akoH
AIEKTPOMArHuTHOM WHyKIIHH.
BuxpeBoe anektpuueckoe noie. [DC
WHIYKIINU B JBIKYLIEMCS
MIPOBO/THUKE. | CaMOUHIYKIIHS.
NHIyKTUBHOCTb. DHEPTIHUsI MATHUTHOTO
OJIS TOKA.

KoHTposbHas padorta
nmo TeMaM  «MardurHoe  mojaey,
«IJEKTpOMarHuTHAsI UHAYKIHS.

Habnrogate u 0OBACHSTH: ombIThl Dapanes,
UCITIOJIB3Ysl COBPEMEHHBIC MPUOOPHI; SBIICHUE

CaMOWHTYKIIHH.
[ToHuMaTh CMBICII W 3alUCHIBaTh (POPMYJIBI
OTIPE/ICIICHUS (bU3UIECKUX BEJIMYNH:

MarHUTHBIM TMOTOK, MHIYKTUBHOCTb KOHTYpA,
OJAC caMOWHAYKIMU, SHEPrusi MAarHUTHOTO

TOJISI TOKA.
[TornmaTs 0COOCHHOCTH BUXPEBOTO
AIEKTPUUYECKOTO oJIsl. [OOBsCHATD

BO3HUKHOBeHHE JJIC B 3aMKHYTOM KOHTYpE,
JBWXKYIIEMCSI B OJHOPOJAHOM MAarHUTHOM

noJe. | DopMyIUpPOBATH: 3aKOH
[Ipumepasie  TeMbl  pedepaToB M| JEKTPOMAarHUTHOW  WHAYKIUH, IIPaBUIIO
IIPOEKTOB Jlenna.
1. Onbitel apanes no HabmoAaeHUo U | [[puMeHsThH 3aKOH AJIEKTPOMArHUTHOU
UCCIICJOBAHUIO SIBJICHMS | MTHAYKUWW [IPU PELIEHUN 3a]1a4
AJIEKTPOMArHUTHOU UHIAYKIIUU.
2. YactHble ciy4au
AJIEKTPOMArHUTHOM MWHIAYKLUAM U UX
TEXHUYECKOE IIPUMEHEHHUE.
3. MHAYKUMOHHBIE TOKM B MACCHUBHBIX
IIPOBOAHUKAX

KOJIEBAHU S 11 BOJIHEBI (26 u)

Mexannueckue kKojiebaHusi U BOJIHBI (7
) YcnoBus BO3HUKHOBeHU:A | [IpuBOANTH IIPUMEPBHI KOJIeOaTeIbHbIX
MEXAHUYECKHX KOJICOaHUH. JIBe | nBokeHuil. [loHMMaTh CMBICT W 3alMCHIBATH
MOJIeNIA KOJIEOATEIbHBIX CUCTEM. dbopmybl ornpeesieHns PU3NYECKUX BEIUYUH:
KunemaTtnka K0JIe0aTeILHOI0 | MEPHUOJT U YaCTOTa KOJIeOaHUH,
JIBUKECHUS. [UKJIMYECKasl YacToTa, TMepuoj] KoseOaHui
["'apmonunueckue KoJieOaHusl. | MPY>KHHHOTO W MAaTeMaTHYECKOTO MAasITHHKOB,
JlunaMuka KoJieOaTeIbHOTO ABUKEHUS. | CKOPOCTh W JJWHA BOJHBL.  [IpuBOIUTH
IIpeBpaienue SHEPIUU IIPH | OTIPEEIICHNS TIOHSITUN: KoJjebarenpHas
rapMOHUYECKUX KOJICOaHUSIX. | CHCTEMa,  PE30HAaHC,  BOJHA,  BOJIHOBAs
3aryxarommue KOJIeOaHUsl. | TOBEPXHOCTb, Jy4, TOH.
Boinyxnennble kosneOanusi. Pezonanc.| PaccmMarpuBath: yciioBUs, TpPU KOTOPBIX B
Mexanudeckue BOJHBIL. BonHBI  B| KOieOAaTEIbHBIX  CHUCTEMaX  BO3HHMKAIOT U
cpene. NOAJICP)KUBAIOTCS  CBOOOJAHBIE  KOJIeOaHuUs,
3BYK. CBSI3b K0J1e0aTeNTbHOTO JBHKCHUS c

PABHOMEPHBIM JIBUKEHUEM 10 OKPYKHOCTH.
JlabopaTopHble pabOThI Ucnonb3oBarth  Qu3nueckue  MoOIETHd  —
4. HccnenoBanue KoJeOaHuil | rapMOHMYECKHE  KoJieOaHusl,  NPYKUHHBIH
MPY>KUHHOTO MASITHUKA. MAsITHHK, MAaTEMAaTUYECKUN MAsITHUK,
5. Wccnenosanue KojeOaHuil | rapMOHUYECKass BOJHA — TMPU OMUCAHUH

HUTSIHOTO MAasSITHHKA.
6. OnpeneneHue CKOPOCTH 3ByKa B
BO3JIyXE€.

KOJIeOaTEeIbHBIX U BOJTHOBBIX ITPOIIECCOB.
HaGmaronarte u 00BACHATH CcBOOOIHBIE
KOJIeOaHHsT MPYXKHHHOTO W MaTEMaTHYECKOTO




[Ipumepusie  Tembl  pedepaToB U
MIPOEKTOB

1. DKCIEpUMEHTAIbHOE HMCCIEI0BaHUE
Pa3IMYHBIX KOJIEOATETbHBIX CUCTEM.

2. Cretockor, (dboHEHA0CKOTI,
dboHorpad: ycTpoHWCTBO W IPHUHIIMII
JeUCTBUSI.

3. Habmonenne u  ucciegoBaHue
aKyCTUYECKOTO pe30HaHCa.

4. YIbTpa3ByK u nH(}pa3ByK:

OCHOBHBIC CBOMCTBA U IIPUMCHCHUC

MasITHUKOB.

HccnenoBarth 3aBUCUMOCTb nepuoaa
KoJIeOaHM rpy3a Ha MPYKUHE OT Macchl Ipy3a
U )KECTKOCTH MPY>KUHBI.

Onpenensiatb yCKOpEeHUE CBOOOTHOTO MaJCHUS C
MOMOIIIbI0 MATEMATUYECKOTO MasTHUKA.
3anucelBaTh [M AHAIU3UPOBATH| YpPaBHEHHS:
rapMOHUYECKUX KOJeOaHui, kojiebaHuM Tpy3a
Ha TpYXUHE, JBIKEHUS MaTEeMaTUYeCKOIro

MasTHHUKA.

PaccmarpuBarh TmpeBpallleHHE DJHEPTUM TPU
rapMOHMYECKUX  KOJEOaHUSX, 3aTyXalollue
KoJeOaHusI, BBIHYK/ICHHBIE KoJICOaHHsI,

MEXaHUUYECKUW PE30HAHC, [aBTOKOICOaHUS. |

AHanu3upoBath  rpaQUKd  3aBUCHUMOCTH:
KOOPAUHATBI Tena, COBEPILAIOILETO
rapMOHMYECKHUE KoJIeOaHUs, OT BpPEMEHH;
IIPOCKIIMM CKOPOCTM M YCKOpPEHHs Tela,

COBEpIIAIOIIET0 TapMOHMYECKUE KOoJeOaHwUs,
OT BPEMEHH; IOJHOW MEXaHWUYECKOW SHEPIHH,
KUHETUYECKOWM H IIOTCHIMAJIbHOW JSHEpPruu
MPY>KUHHOTO MAsTHUKA OT KOOPJMHATHI TPy3a;
aMIUTMTYJbl BBIHYKJEHHBIX KOJ€OaHUW OT
4acTOTbl M3MEHEHHs BHEIIHEW CHIIbl Mpu
pe30HaHce; cMelleHusl (KOOpAMHAThI) YaCTHIL
YOPYTroM cpenpl OT IIOJOKEHHS PaBHOBECHS
IIPU PacCIpOCTPAaHEHUH BOJHBI BIIOJb OCH X.

OOBSCHITh: MEXaHU3M BO3HUKHOBEHHUS (Ha
MOJEIM)  TOMNEPEYHBIX  BOJH,  YCJIOBHUE
pacrpocTpaHeHUs 3BYKOBBIX BOJIH,

BO3HUKHOBEHHE JXa.

OOcyxknaTh: OCOOCHHOCTH pPaCHpPOCTPAHCHUS
IIONIEPEYHBIX U MPOAOJBHBIX BOJH B Cpelax,
BpEIHOE BIWAHME IIyMa Ha 4YeJIOBEKa U
KUBOTHBIX.

[TonumaTe (pu3MYeCKuid CMbBICH XapaKTEPUCTUK
3BYyKa: TPOMKOCTb 3BYyKa, BBICOTa TOHA, TEMOP.
[IpuMEHATh MOHATUS U 3aKOHBI MEXAHUKH TIPU
pelieHnd  3aJad  Ha  pacyeT  OCHOBHBIX
(Gu3NYECKUX  BEJIMYUH, XaApPAKTEPU3YIOIIUX
K0J1e0aTeNbHOE M BOJHOBOE JIBH)KEHUS

DJNeKTpOMAarHUTHBIE  KOJICOAHUA U
BOJIHEI (8 )
CBobOoHbIE AIIEKTPOMATrHUTHBIE

koneOanms. KonebarenbHbIN KOHTYD.

PaccmaTpuBath BO3HUKHOBEHHUE CBOOOJIHBIX
AIIEKTPOMATrHUTHBIX KOJEOaHW B HCATHHOM
KojebarenbHOM KOHType. [loHuMaTth cMbICT H

@opmyna Tomcona. IIpouneccsl mpu| 3anuchIBaTh bopMmyibl OIIPENEIICHUS
rapMOHUYECKUX KOJIEOAHUSIX B| pu3nMyecKUx BEIWYMH: MEPUOJI COOCTBEHHBIX
KoJie0aTeIbHOM KOHTYpE. | 2JICKTPOMarHuTHbIX  KoJyieOanuii  (popmyna




BrIiHyX1eHHbBIE
AIEKTPOMArHUTHHIE KOJIeOaHusI.
Ilepemennbli  TOK.  JleHMCTBYyOIINE

SHAYCHHUA CHJIbBI TOKAW HAIIPAKCHUA.
PGSI/ICTOP B ICIIM IICPCMCHHOI'O TOKAaA.

[Konagencarop " KaTyIlIKa
WHIYKTUBHOCTU B IENU NEPEMEHHOTO
TOKA. 3akoH Oma mgiId  uenu
nepeMeHHoro Toka. Pe3oHaHc B

MEKTPUYECKUX MEMaX. MOITHOCTh B
LEMH MIEPEMEHHOTO TOKA. |

Tpanchopmarop. [[Ipon3BOACTBO,
nepeaayda u UCIIOJIb30BaHUE
AIEKTPUYECKON IHEPTUMU. |
DNEeKTPOMarHUTHBIC BOJIHBI.
[TpuHIMTIBI paauo CBSI3U u
TEJICBUACHUS.

KouTtposnbHas pabota
no temMam «MexaHU4ecKue KoiaeOaHus
Y BOJIHBI»,

«IJEKTPOMAarHUTHBIE  KOJIEOaHUS U
BOJIHBD».
[Ipumepnusie  TeMbl  pedepaToB H
MPOEKTOB

1. TpanchopmaTopsi: YCTPOMCTBO,
INPUHIUN ACUCTBUS, IPUMEHEHHE.

2. IlpousBoacTBO u repeaaya
AJIEKTPOIHEPTUU: JIOCTH KEHHUS u
POOJIEMBI.

3. CHexkTp »SJIEKTPOMAarHUTHBIX BOJIH:
JAana3oHbl  4acTOT (IJWH  BOJIH),
UCTOYHUKH  U3Iy4YEHUH, MOPUMEPHI
MIPUMEHECHUS.

4. COBpPEMEHHBIC CPEICTBA CBS3H.
dusnueckue OCHOBBI nepeaayun
M300paKEHUH C TIOMOIIBIO PAHOBOIH

Tomcona), IUKINYECKAs 4acTOTa COOCTBEHHBIX
AIIEKTPOMATHUTHBIX KOJICOaHMH,

aMILUTUTY/Ia, IIEPUOJT U YaCcTOTa TapMOHUYCCKHUX
AJICKTPOMArHUTHBIX KOJCOaHUH, IEHCTBYIOIINE

3HAYEHWS CHJIbI MEPEMEHHOr0 TOKa |
MIEPEMEHHOTO HaTPsOKEHUS, [eMKOCTHOE
COIIPOTHUBIICHUE, WHIYKTHBHOE
COTNPOTUBJICHHE], Kod(ppunreHT
Tparchopmarmm, MHTCHCUBHOCTh

3JIEKTPOMArHUTHOW BOJIHBI, JJIMHA U CKOPOCTH
pacnpoOCTPAHEHHUS HNEKTPOMArHUTHOW BOJIHBI.
OOcyX1aTh aHAJIOTHUIO MEXIY MEXaHUYECKUMU
Y 3JICKTPUYECKUMU BEIIMUMHAMH.

OOBSICHATh: MNPUYMHY TOTEPh HHEPrUU B
peanbHbIX KOJIeOaTeIbHbIX KOHTYypax,
IIPEBpAIllCHAE  DHEPrUU B HUACAIBHOM
KoJjeOaTeNbHOM  KOHTYpE;  IMOINEPEYHOCTh

QJICKTPOMAIrdUTHBIX BOJIH, HCIIOJIB3YsSA MOJCIIb
FapMOHI/I‘-IeCKOI‘ﬁ BHGKTpOMaFHHTHOﬁ BOJIHBI.

CpaBHUBaTh BBIHYXJCHHbIE U CBOOOJHBIE
AIEKTPOMATHUTHBIC KoJeOaHus B
KoJie0aTeIbHOM KOHTYPE.

Ctpouth W  aHAIM3UPOBATh  TpaduKu
3aBUCUMOCTH MTHOBEHHOTO 3HAYCHUS
MEPEMEHHOTO HaTPSHKCHUS " CHITBI

IIEPEMEHHOI0 TOKA OT BPEMEHH.
N3y4yarh: mepeMeHHbI TOK KaK BBIHYXICHHBIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS; YCTPOWCTBO U

MPUHLIHNI NENUCTBUS Tpanchopmaropa,
YCTPOMCTBO  HMHAYKIMOHHOTO  TEHeparopa
MIEPEMEHHOTO TOKa, [Ha3HAUYEeHUE
MOBBIIAIOIIIETO u MOHUXKAIOIIETO
TpaHchOpMaTOpOB npu nepeaaye
ANEKTPUYECKOM  DHEpPrud  Ha  OoJbIIne
paccTosiHus |; BO3HUKHOBEHHUE
AJICKTPOMArHUTHBIX ~ BOJH B OTKPBITOM

KOJIe0aTEIPHOM KOHTYpe; JKCIEPUMEHTAIBHO
CBOMCTBA DJEKTPOMArHUTHBIX BOJH, CIHEKTP
AJIEKTPOMArHUTHBIX BOJIH.

N3yyaTh »3JEKTpOMArHUTHBIE KOJEOaHUS B
HEeMd  TEePEMEHHOro  TOKa,  CoJeprKallen
pe3ucTop, [WiIM KOHAEHCATOp, WM KaTyIIKY
WHIYKTUBHOCTH, 150105 RLC-konTyp].
[PaccmatpuBarh 3akoH Owma [ 1enu
NEPEMEHHOTO TOKa, PE30HAHC B DJIEKTPHUUECKON
unenu, KIIJI tpancdopmaTtopa, mpou3BOACTBO,
nepefayy M HUCHOJB30BAaHUE DBIEKTPUUECKOMN
SHEPIUHU. |




N3yyath NPUHLUIIBI paanoCBsI3U 17}
teneBuaeHus. [IpuBoauTH mNpuUMEpsl BUIOB
PagUOCBS3U U CUCTEM NEPENAYN TEIICBUACHUS.
Pemare 3amaum Ha oOmpenernceHue OCHOBHBIX
bu3MYecKuX  BENUYMH, XapaKTepU3YIOIINX
AIIEKTPOMArHUTHBIE  KOJIEOAHUS W BOJIHBI,
TpaHchopMaTophbl




3aKOHbBI TEOMETPUUECKON ONTUKH (5 U)
3akoH IPSIMOJIMHEWHOT O
pacrnpocTpaHEHUs CBETA. 3aKkoH
OTPaKEHUS CBETA. 3aAKOH MPEIOMIICHUS
CBETA. [SIBIIEHHE MOJHOTO BHYTPEHHETO
oTpakeHus. | JIunzpl. Popmysa TOHKOU
auH3bl. TlocTpoeHne u300pakeHHUil B
TOHKHMX JIMH3aX. ['J1a3 Kak onTuyeckas
cuctema. [Ontuueckue npudopsl. |

[Ipumepusie Tembl  pedepaToB U
IPOEKTOB

1. SIBneHue mnoJHOro (BHYTPEHHETO)
OTpPaKECHHUS CBETA: dusnueckas
CYILLHOCTB, AKCIEPUMEHTAIBHOE
UCCJIEJOBaHKUE, IPUMEPHI TPUMEHEHUS.
2. SIBnenus OTpaXKeHUs U
IPEJIOMJICHUS CBETA B MPUPOJIE.

3. 3eleHbIl Jyd Kak ONTHYECKOE
SIBJICHUE.

4. OnTudeckue mprudOpHI: YCTPOUCTBO,
TIPUHIIATL JeCTBUS, yTJIOBBIE

YBEIUYEHHUS], IPUMEHEHHE.
5. AOeppaly JIMH3 U UX BIMSHHE Ha
ONTUYECKHE U300paKEeHUS

Hcnonb3oBath  QuU3MUECKUEe  MOJEIU
TOYEYHBI MCTOYHHMK CBETa, CBETOBOM JIyY,
OJTHOPOJIHAasT W H30TPOIHAs Cpejaa, IJIoCKas
CBETOBasl BOJIHA, TOHKAs JINH3a —

IPYU OIMCAHUU ONTHUYECKUX SIBJICHUU.

CDOpMy.TII/IPOBaTB OCHOBHBIC 3aKOHBI
F€OM€’I‘pH‘I€CKOﬁ OIITHKH: 3aKOH
HpHMOHHHCﬁHOFO pacipoCTpaHCHUA  CBCTAa,

3aKOH OTpaKXCHHA CBCTA, 3aKOH IPCIIOMIICHUA
CBCTa.

HaGmaronate u OOBICHATD: SIBJICHUS
MPSMOJIMHEHHOTO pacnpocTpaHeHUS,
OTpaXEHUS, TPEIOMJICHUS [M  TIOJHOTO

BHYTPEHHETO OTPAKEHUS | CBETA.

[lomyyaTs W aHaNIM3MpPOBaTh H300paKEHUE
IIPEIMETA B INIOCKOM 3€pKalle.

OOcyxnaTh NPUMEHEHHE IJIOCKMX 3epKal.
VYka3plBaTb  OCOOCHHOCTH  3€pKaJIBHOTO U
nudPy3HOro OTpakeHHs CBETA.

BeiBoauTh (OpMYJIBI: 3aKOHA OTPaXKEHUs CBETa
Y 3aKOHA MIPEJIOMJICHHS CBETA, [TOHKOW JIMH3BI].
PaccmarpuBarh XOa CBETOBBIX JIydyei uepes
MJI0CKOMAPaJUIEIbHY IO MIACTUHKY u
TPEYTOJIbHYIO MIPU3MY.

[IpuBoANTH MpUMEPHI PA3IUYHBIX TUIIOB JUH3
(no hopme orpaHMYMUBAOUIUX TOBEPXHOCTEN).
[ToHnMaTh CMBICT TIOHSATUA W  BEIUYUH:
onTuyecku OoJiee TUIOTHAsl Cpenia, ONTHYECKH
MEHee IUIOTHas Cpena, [yroia  IOJHOTO
OTpak€Hus|, TIJaBHasg  ONTHYECKass  OCb,
noOOYHbIE ONTHYECKHUE OCH, ONTUYECKUH
HEHTp, (OoKaJdbHBbIE IUIOCKOCTH, TJIaBHbBIE
dokycbl, moOouyHBIE  (OKYCHI, (POKYCHOE
paccTositHue, ONTHYecKas cujia, JMHEHHOoe
YBEIINYECHHUE, yroJ 3peHus, [yriioBoe
YBEJIMYEHHE. |

3anuceIBaTh bopmymy OTPEEIICHHS
ONTUYECKOM CHJIBI TOHKOM JHH3BI, (popMyny
TOHKOM  JMH3BI, (OopMyly  OINpeAeseHUs
JIMHEWHOTO YBEIMYEHUS TOHKOW JINH3BI.
[IpumenaTH IIPaBUIIO 3HaKOB
UCIOJIb30BaHUU (OPMYJIIBI TOHKOM JTUH3BI.
PaccmarpuBars X0 CBETOBBIX JIy4€M B TOHKOM
coOuparoIe U paccenBaronel JIMH3aX.
PaccunThIBaTh ONTHYECKYIO CUITY TOHKHUX JIMH3.
N3y4aTh ONTHYECKYIO CUCTEMY TJa3a, 1e(eKThl
3peHusi (OJIM30PYKOCTh M JIaJIbHO30PKOCTh) U

pu




UX KOPPEKLHIO,

[yCTpOMCTBO U MPUHLMN JEUCTBUS CBETOBO/JIA,
Pa3JIMYHBIX ONTHYECKUX TPUOOPOB. |

Pemats 3a7aun Ha NCIOJIB30BAaHUE OCHOBHBIX
3aKOHOB, (DOPMYIT M IOHATUH TCOMETPUICCKOMN
OITHUKH




BonHosas onrtuka (4 4)

N3mepenue CKOpPOCTH CBETa.
Hucnepcus CBETA. [TpyrHIMD
['totirenca.  MaTepdepeHiius  BOJH.
Nutepdepenius  cera. Audpaxiuys
ceera. [[udpakunonHas pemierka.
[Tonsipu3anusi CBETOBBIX BOJIH. |
JlaGopatopHbie paboThI

7. HccnenoBanue SIBJICHUU

uHTephepeHITNN U TU(paKIuu CBETa.
8. OmpeneneHue CKOPOCTH CBE€Ta B
BEIIIECTBE.

KoHTtposbHas padorta

0 TeMaM «3aKOHBl T€OMETPUYECKOU
OIITUKWNY,

«BoJiHOBas oNTHKAY.

[IpumepHbIe
MIPOEKTOB
1. [IpuumHa BO3ZHUKHOBEHUS PaIyTH.
2. Paccesnue cBera. Ilouemy Heb60

TeMbl pedeparoB U

rojryooe?

3. UnTepdhepenums B MBUTBHBIX
My3bIPSX.

4. NutepdepoMeTpsl: BUJIbI,
YCTPOMCTBO,  NPUHUUN  JICWCTBHUS,
IIPUMEHEHHUE.

5. Kanenpgockon — Jaerckasi Urpymka

WJIU ONITHYCCKHUIA prOop.

PaccmarpuBare METONBI U3MEPEHUS CKOPOCTH
ceta. llomyyatb HHTEpHEPEHIMOHHYIO H
TU(PaKIMOHHYIO KapTUHY J/JiS BOJH pPa3HOM
MIPUPOJIBL.

[Tonumate Gu3MUECKU CMBICT TOHATHH U
BENIMYMH:  UHTepdepeHIusi,  KOrepeHTHbHIC
MCTOYHUKHU BOJIH, Pa3HOCTh X01a, AU(PpPaAKIKs,

[ecTeCTBEHHass CBETOBas BOJIHA|; YCJIOBHM
UHTEP(PEePEHITMOHHBIX MHHUMYMOB 151
MaKCHUMyMOB,  YCJIOBHHM  JAU(PPaKIMOHHBIX

MaKCUMyMOB M MUHUMYMOB (IIpy AU(PpaKIHH
CBETa OT OJTHOM IIEJIN).

HaGmronate SIBIICHUS JUCIIEPCHUH,
uHTEeppEepeHIM U AUPPAKLUU CBETA, CXEMY
omnbITa ¢ Ounpuzmont OpeHens

JUISL TIOJIyYE€HUSI KOTE€PEHTHBIX HCTOYHUKOB
ceera. PaccmarpuBate: cxemy onsita FOHra no
HAOJIIOJICHUI0 UHTEP(EPEHIIMH CBETa, CXEMY
omnbITa ¢ ounpuzMon OpeHens Uil NOTyYEHUsS
KOI€PEHTHBIX HICTOYHUKOB CBETA.

HaOmronats: BO3HUKHOBEHHE
UHTEP(PEPEHIIMOHHON  KApTHUHBI B  TOHKHUX
IJICHKaX, KoJyiel, HproToHa.

[[To3HAaKOMUTBCS c IIPUMEHEHUEM

UHTEepPEpeHIIMM B TOHKUX IUICHKaxX JJis
YIIYUIIEHHUS] KaYECTBA ONTHYECKUX MPUOOPOB. ]

PopMyIMpOBaTh IIPUHLAII ['tolirenca,
npuHuun ['roirenca—®Openerns.

[[lomy4yaTe 3aKOHBI OTPaXEHUs BOJH W
IIPEJIOMJIEHUS BOJIH Ha OCHOBE IIPHUHLMIA
I'roiirenca. |

PaccmarpuBats TG PaKIIIO IIJIOCKUX

CBETOBBIX BOJIH Ha JJIMHHOM y3KOM LIETIU.
[M3ydyath CBOWCTBA M MPUHLUMN JEHCTBUS
TU(PaKIMOHHON PEIIEeTKH, JAUPPAKIUOHHYIO
KapTuHy Ha  pemetke.] [PaccmarpuBath
SABJICHWE  TOJSApU3ALMM  CBETOBBIX  BOJIH,
JIEVUCTBUE TOISTPOUIOB. |

Pemiars 3a1aun Ha UCMOJIB30BaHUE OCHOBHBIX
hopMyJT U TIOHITHI BOJTHOBOM ONTHKHU

DNEeMEHTbl TEOPUH OTHOCUTEIBLHOCTH
(2 4) 3akoHBl DBIEKTPOAUHAMHUKUA H
OPUHIUO  OTHOCUTENBHOCTH.  OmBIT
Maiikenbcona. ITocTynarsl
CIIEHHAIIBHOU TEOpUHU
OTHOCUTEIBHOCTH. Macca, UMIyJbC H
DHEPrUs B CHEHHMAIBHOM  TEOPHH

OOcyxnaTth TPYOHOCTH, BO3HUKAIOIIKUE MPH
pacnpoCTpaHEHUH MPUHIUIA OTHOCUTEIBHOCTH
Ha JIEKTPOMArHUTHBIC SIBJICHHUS.
[To3nakoMUTHCS C dbopMynTupoBKaMu
nocrynaroB  CTO wu ux  ¢Qusuueckon
CYIIHOCTBIO.




OTHOCHTEIbHOCTH.
[Ipumepusie Tembl  pedepaToB U
IPOEKTOB

1. 3HadyeHUe OmnbITOB MaiikenbcoHa—
Mopiu B uctopuul pU3UKH.

2. AnpOepT DHWHINTEHH — CO3/aTellb
CTO.

3. PenaTtuBuUCTCKHUIT 3aKOH CJIOXKCHUS
CKOpOCTEM.

4. «Ilapanokc
00BSICHECHHE

OJIM3HELIOB» U €r0

OnuceiBaTh cxeMy onbiTa MalikelrbcoHa—
Mopmu. [[IpuBoauth  3KCEpUMEHTATLHBIE
JaHHBIC, TOATBEPKAAIOIINE HE3aBUCUMOCTh
CKOPOCTH CBETA OT JBUKECHHS UCTOUHUKA. |

PaccmaTtpuBath OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH  COOBITHH, TPOMEKYTKOB
BpeMeHu U paccrosiHuii B CTO. 3amnuceiBaTh

dbopmyny OHHIITEHHA M TOHUMATh €€
bu3nYecKuil CMBICI.
N3ydarb  3aBUCMMOCTb  MEXAYy  Maccom,

uMItysibcoM U 3Hepruei B CTO.
[[To3HakomMuTbCS € 3PDHEKTOM HCKPUBICHUA
CBETOBOTO JIy4ya BOJIU3H TATOTEIONIEH MacChl |

KBAHTOBA ®U3UKA. ACTPODOU3MKA (18 )




KBantoBas ¢wusuka. CtpoeHue aroma
(5 4y)  PaBHOBecHOe  TEMJIOBOE
n3inydyenue. ['unoresa [lnanka. 3aKkoHsbI
dbotoaddexra.

HaBnenne cBeta. KopmyckyisipHO-
BOJIHOBOW Jayanu3Mm. ['umoresa ne
bpouna. IlnanerapHas Monens aroma.
Omnsitel Pe3epdopna. [loctynater bopa.
Mognens aroma Bomopoma 1o bopy.
[JTazepst. |

JlaGopatopHbie pabOThI
9. HaOmroneHnue  CIUIOWMIHBIX |
JIMHENYATHIX CIIEKTPOB.

[IpumepHbIe
IIPOEKTOB
1. OnpiTel JlebeneBa 1o H3MEpPEHUIO
JIaBJICHHUSI CBETa Ha TBEpJIbIE Tela M
rasbl.

2. OnbiTel BaBuioBa no HaOI0IEHUIO
KBaHTOBBIX (DIYKTyallMid CBETA.

3. DKCIIEpUMEHTAIBHOE
JI0KA3aTEIbCTBO CYILIECTBOBAHUS
CTAllMOHAPHBIX COCTOSIHUM aToMa.

4. Meron CHEKTpaJpbHOIO aHalu3a Hu
€ro MPUMEHEHUE.

5. JlasepHoe  uM3IydyeHHME UM €ro
WCIOJIb30BAHUE B HAyKe, TEXHUKE W
OBITY

TeMbl  pedeparoB U

HccenenoBarh CBOWCTBA TEIJIOBOIO M3JIy4EHMS,
UCIIOJNB3Ysl (PU3HUECKYIO MOJIeNTh — a0COIIOTHO
YepHOE TeO.

O6cyx)naTh «yIbTpaduoIETOBYIO
KaTtacTpopy». AHanu3upoBath rpadux
3aBUCUMOCTH HWHTEHCUBHOCTH U3JIy4YE€HHS] OT
YacCTOTHI BOJIHBI.

dopMynHupoBaTh KBaHTOBYIO runote3y [lnanka.
ITpuBoauTh 3HaUCHUE TOCTOAHHOM [lmanka.
HabGmonate ®  HccrieoBaTh:  SIBJICHUE
dbororddexra, HENpepbIBHBIM M JTUHEHYATHIN

CHEKTPBHI.
PaccmarpuBarh  yCTpOWCTBO M NPUHLUII
JEUCTBHUS: [BaKyyMHOT'O (doTO3IEMEHTA,
nazepal].

HccnenoBaTh 3aBUCUMOCTh CUJIBI (POTOTOKA OT
HaIPSKEHUS npu YMEHBUIEHHOU
WHTEHCUBHOCTH CBETA.

dopMynupoBaTh:  3akoHBl  (oTodPdekTa,
nocrynartsl bopa.

3anucelBaTh ~ ypaBHEHME  OWHINTEWHA U1

dbotoaddexta u OOBACHATH HA €ro OCHOBE
3aKOHbI (oTOdIPdeKTa.

PaccmaTtpuBarh: sBIICHME [aBICHHUS CBETA,
KOPIMYCKYJISIPHO-BOJIHOBOM Jlyajii3M, THIIOTE3Y
ze bpoiins, [cooTHOLICHUS
HeonpeneneHHocrei ['eiizendepral.

N3yuarp: ombiTel JleGeneBa, Mojenb aroma
Tomcona, ombitel Pesepdopma, mmanerapHyro
Mojenb atoma. PaccmatpuBarh MoAelb aToma
BOoJiopoaa 1o bopy.

AHaIM3UPOBATh HHEPreTUUYECKYIO JUarpammy
aToMa BOJAOPOJA.

OOBSCHIATL  TPOUCXOXKICHUE
CIIEKTPOB C MO3UIMK Teopun bopa.
[PaznuyaTe CIOHTAHHOE W BBIHYXKIECHHOE
u3inydeHus.] [OnuceiBaTh CBOMCTBA M 00JIaCTH
MIPUMEHECHMUS JIA3EPHOTO U3ITyUYECHUS. |

Pemiars 3a1aun Ha UCMIOJIB30BaHUE OCHOBHBIX
TOHSATHN KBAHTOBOM TEOPUU
AIEKTPOMArHUTHOTO U3TyUYCHHUS

JINHENYATBIX

dusuka aTOMHOTI'0 sapa.
DneMeHTapHbie YyacTullbl (9 1)

Metoasl  peructpanuu  3apsSKEHHBIX
YaCTHILI. EcrecTBeHHas

paauoakTUBHOCTh. Aunbda-, Oera- u
raMMma-usnydeHus. PaanoakTuBHbIE

PaccmarpuBars METObI
3apsKCHHBIX YACTULL.

[Tonumath Gu3MUECKU CMBICT TOHATHH U
BEJIMYMH: MacCOBO€ M  3apsAI0BOE 4YHCJA,

perucrpanuu




peBpalleHus. 3aKOH PaJIHOaKTHBHOIO
pacraga. M3oromsl.  MckyccTBeHHOE
IIPEBPAILICHNE ATOMHBIX Azep.
[IpoTOHHO-HENTPOHHASA MO/JIEJTb
aTOMHOTO  siApa. SlnepHble  CHIIBI.
OHeprusg  CBSI3U  aTOMHBIX  SIAEP.
LlenHbIE sII€pHBIE PEAKIIVH.

SnepHpii  peaktop. buosnornyeckoe
JEWCTBUE PAAUOAKTUBHBIX HU3ITy4YECHUM.

[Ipumenenue PaIMOAKTUBHBIX
U30TONOB. TepMoOsiIepHbIE PEaKIHH.
[ TepmosimepHbIi CUHTES. |
DJIEeMEHTApHbIE YaCTUIIBI.

OyHIaMEHTAIbHBIE B3aUMO/ICHCTBHS.

JlaGopatopHbie pabOThI
10. N3mepenue
paauanuoHHoro (oxa.

CCTCCTBCHHOI'O

KoutposnbHas pabota

no reme «KBanToBas ¢uzukay.
[IpumepHBIE  TEMBI
IIPOEKTOB

I. CueTunku u
AIIEMEHTAPHBIX YaCTHII; BU/IBI,
YCTPOMCTBO,  NPUHUUN  JICWCTBUS,
OTKPBITHSI,  COBEPUIEHHBIE C  HX
IIOMOLIBIO.

2. Merox paguoyriaepoIHOro aHaiausa:
¢usznyeckue  OCHOBBI,  JIaTUPOBKa,
IIPUMEHEHHUE.

3. Kak u36exarts aBapwmit Ha ADC?

4. YnpaBisieMbIi TEPMOSIAEPHBIN
CUHTE3: buznueckas CYILLIHOCTb,
npoOiemMbl, MepcrnekTuBbl.  [IpoekT
ITER.

5. YCKOPUTENW 3apsKEHHBIX YaCTHIL:
BUJIbl, YCTPOWCTBO, IPUHLIUII JECUCTBUS,
npumenenne. Komnainep LHC

pedepatoB u

JETEKTOPbI

DHEpPrusl CBSI3M W YACIAbHAS DJHEPTUS CBSA3U
aTOMHOIO  /Ipa, PAJAUOAKTUBHBIM  pacra,
Iepuoj,  mojiypacmaza, sAaepHas — peakius,
DHEPreTUYECKU BBIXOJ SIAEPHOM pEaKIuw,
HenHas sAepHas — peakuus, Kodh UIUEHT
Pa3MHOXXEHUSI HEUTPOHOB, KPUTHUYECKAsT Macca,
[TepMosiiepHasi  peakuus|, HWOHU3UPYIOLIEE
W3JIy4EHUE, TOTJIONICHHAsA J03a W3Iy4YeHUS,
MOIIHOCTh MOTJIOIIEHHOW J03bl H3JIy4YCHHUS,
DKBUBAJICHTHAs 1103a, JJIEMEHTApHAs 4acTUla,
AHHUTWISLIAS.

[IpuBoguTH TIpUMEPHI HK30TONOB BOJAOPOJA.
OnuceiBaTh: MPOTOHHO-HEUTPOHHYIO MO/IEIb
aTOMHOTO sJIpa, BO3HUKHOBEHHE Jle(peKTa Macc.

PaccmarpuBare  CBOMCTBA  SIAEPHBIX  CHJI,
CUJIbHOE (saepHOE) B3aUMO/ICHCTBUE
HYKJIOHOB.

AHanmu3upoBathb rpadux 3aBUCUMOCTH

YAEIbHON SHEPIHM CBSA3M AaTOMHOTO Siapa OT
YKCJia HYKJIOHOB B HEM (MAacCOBOIO YHUCIIA).
N3yyaTh cXeMmy YCTAHOBKH JIJISi UCCIICIOBAHUS
PaANMOAKTUBHOTO U3ITyUCHUS.

[Tonumate ¢uzmyeckyro npupoay anbda-,
OeTa- 1 raMMa U3Ty4YEHUH.

dopMynmupoBaTh W TNPUMEHATH  TpPaBHIIA
cMellleHusl sl oObsiCHeHus anbda- u Oeta-
pacrajzioB (RJEKTPOHHBIN pacnan).

N3yuath 3akOH paguMOaKTUBHOTO pacmnaja;
TPEKU 3apsHKEHHBIX YacTHIl IO GoTorpadusim.
[[ToHMMaTh CTATUCTUYECKUN XapaKTep 3aKOHa
PaIMOaKTUBHOTO pacmaja. |

[PaccunThiBaTh SHEPreTUYECKUI BBIXOJI
SJIEPHBIX PEAKIIUIA. |
OOBSICHATH,  LETHYIO  SIACPHYIO  PEaKIIHIo,

YCTPOMCTBO SAEPHOIO peaKkTopa o cXxemam.

OOcyxknaTh:  SIBJIEHUSI  €CTECTBEHHOM U
VMCKYCCTBEHHOW PAaJUOAKTUBHOCTHU, YCJIOBUE
IIPOTEKAHUs YIPaBIIEMOM LENMHON SIEPHOU
pEaKLUHU, UCIOJIb3ys IIOHATUE KPUTUUYECKOU
MAaccChl, 3KOJOTUYECKHE MPOOJIEMbI, CBA3aHHbIE
C HCIOJIb30BAHUEM aTOMHBIX DJIEKTPOCTAHLIUH,

MpPUMEHEHUE  PAAUOAKTUBHBIX  HM30TOIOB,
[ocobeHHOCTH TEPMOSIICPHBIX peaKInid,
npobnemy YTC], HUCTOYHUKH €CTECTBEHHOTO
paaNalMOHHOIO dona, MEpBI
MPEAOCTOPOKHOCTH npu pabote C
PaINOAKTUBHBIMU BEIIECTBAMM.

OOBSICHATH Omosornyeckoe JEeUCTBUE




VOHHU3UPYIOLIETO V3JIyYCHUS, HCTOJIb3YS
MOHSATUS TOTJOMIEHHOW J03bl H3JIy4YE€HUA U
SKBUBAJICHTHOM JI03HL.

N3mepsTh eCTECTBEHHBIN paualliOHHbBIN (OH.
[TpuBOoIUTH MpUMEPHI PYHIAMEHTATBHBIX
yactull. PaccMarpuBaTh CBOKCTBA
3JeMEHTapHbIX YacTull. OnMChIBaTh
dbyHIaMEHTAIbHBIE B3aMMOJICHCTBHUS




OnemeHThl acTpoPu3uku (4 4)
Conneunas cucrema. ConHue. 3BE3/bl.
Hama ["anaktuka. [/[Ipyrue rajakTuku. |
[IpocTpaHCTBEHHO-BpEMEHHBIE
MacmrTabbl HaOroxaeMoil BeeseHHoi.
[IpencraBnenus 00 HBOJTIOIUU
Bcenennoit. [TemnHas wmarepuss u
TEMHast SHEPTHsl. |

[Ipumepusie Tembl  pedepaToB U
IIPOEKTOB

1. I3 uCTOpUU OTKPBITUSA TUIAHETHI
Hentyn.

2. Ilouemy IlnmyToH — KapJIHKOBas
IiaHeTa?

3. PammonokxanmmoHHEBIN METO/]
ONPEIICIICHUASI PACCTOSAHUUA 1O  TEJ
CoJIHEYHOM CHCTEMBI.

4. Ilynbcapbl: UCTOpUS  OTKPBITHS,
MEXaHU3M  TEHEpaluuu  U3JTy4YCHUs,
MIPUMEDBI.

5. M3 HCTOpUM OTKPBITUSA PETUKTOBOIO
M3JTYyYCHUS

Paznuuars TEOLEHTPUYECKYIO u
TEJMOLIEHTPUYECKYIO CUCTEMBI MUPA.
[IpuBoauTh mpuUMEpbl 00BEKTOB BceeaeHHOM,
[TUTIOB TaslaKTHK (IO BHEIIHEMY BUIY)].

OneHuBaTh  pacCTOSIHUS 10 Pa3JIMYHBIX
KOCMHYECKHX OOBEKTOB, HCIOJB3YS MOHSITHUSA:
nmapceK, CBETOBOM TOJl, AacTPOHOMHYECKas
eIMHUIIA.

OOBICHATH dusnyeckue MIPOLIECCHI,
npoucxonsmye Ha ComHue.

PaccmatpuBath CTPOEHUE COJTHEYHOH

aTMoc(epbl, IPUMEPHI MPOSABICHUS COJTHEUHON
aKTUBHOCTH M €€ BIMSAHUS Ha MPOTEKaHUE
MPOLIECCOB HA HAIIIEH IIJIAHETE.

N3yyaTh (pU3MUECKyI0 MPUPOIY IUIAHET 3€MHOM

TPYIIBI, IJIAHET-TUTAHTOB W MalbIX  Tej
CoJIHEeUHOU CHCTEMBL.

[IpuBOIUTH MIPUMEPHI: acTepOHJIOB,
KapJIMKOBBIX  IIJIAHET, KOMET, METCOPHBIX
IIOTOKOB.

ITonumaTh 0COOEHHOCTH: IICPCMCHHBIX, HOBBIX
N CBCPXHOBBLIX 3BC3/1, 9K30ILJIAHCT.

PaccmatpuBare MeTOIBI Mapajulakca A
W3MEPEHUSI PACCTOSSHUM 10 KOCMHUYECKHX
0OBEKTOB.

OnuceiBaTh CTPOCHUE Hallel | alakTHKH.

dopmynupoBaTh 3akoH Xab0ja W MOHUMATH
(bU3UYECKUI CMBICH MMOCTOSTHHOM Xa00i1a.

Ilo3dHakOMHUTBCA €  DJIEMEHTaMM  TEOPUH
Bonbuioro  B3pbIBa, MPEACTABICHUSMU OO0
DBOJIIOLIUHU 3BE31, KpYIHOMAacCIITaOHOU

CTpyKTypou Bcenennoi.

CpaBHHBaTh 3BE3[lbl, MCHOJIb3Yys CIEIYIOLIUE
rmapaMeTpbl: pasMep, Macca, TeMIleparypa
ITOBEPXHOCTH.

3anuceiBaTh U UCIOJB30BaTh 3aKOH CTtedaHa—
bonpiMana mnpu  u3ydyeHUH — (PUBMUECKOU
IIPUPOLBI 3BE3 L.

Hcnons3oBate auarpammy ['epummnpyHra—
Paccena npu onrcanuu 3BOIOLNAN 3BE3].
IToHnmars, 4TO DBOJIIOLIMS 3BE3/1bI
ONPENEIIAETCS MAacCOu €€ Apa.

VYKka3bIBaTh OCOOEHHOCTHM HEUTPOHHBIX 3BE3],
IIyJIbCApPOB, YEPHBIX JIBIP.

PasnuyaTte paccestHHbIE M IIAPOBBIE 3BE3IHBIE
CKOIUICHMs. PackppiBaTb CMBICT  TNOHATHS




«TaJlaKTUKAY.
OO6cyXaaTh TPOCTPAHCTBEHHO-BPEMEHHBIC
MacitTabbl Beenennoit, [cymecTBoBanue
TEMHOW MaTE€pUX U TEMHON SHEPTUH |
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