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HHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma no ¢pusuke Ha ypOBHE CpeHEro o0Imiero oopa3oBaHMUs
(0a30BbIl ypOBEHb HM3yu€HHUS MpPEIMETa) COCTaBJICHA Ha OCHOBE IMOJOXKEHUH U
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00Opa30BaTEIHHOM MPOTPAMMBI,
IIPEICTABIIEHHBIX B ®enepanbHOM TOCYJIApCTBEHHOM  00pa3oBaTEIbHOM
crangapte cpennero odmero obpazoanus (OI'OC COO), a Takxke ¢ yué€rom
[IpumepHoii mporpammel BocnuTanus U KoHuenumuu npenoaaBaHusi y4eOHOTro
npeamera «Pu3nka» B 00pa3zoBaTeNbHbIX opranuzanusx Poccuiickoit @enepanuu,
peaTu3yIIMX OCHOBHBIE 00I11Ie00pa3oBaTeIbHbIE TPOTPAMMBI.

Copepxanue I[Iporpammbl HampaBieHO Ha (POPMUPOBAHHE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa ydamuxcs 10—11 kinaccoB npu 00ydeHUn ux Qpu3nuKe Ha

0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSTEIBHOCTHOrO mojxona. IIporpamma
cootBercTBYeT TpeboBanusiMm PI'OC COO k mMmIaHUPYEMbIM JUYHOCTHBIM,
MPEIMETHBIM M METa- MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS, a TaKKE yUYUTHIBAET
HEOOXOJMMOCTh pean3allud MEXIPEIMETHBIX CBSI3ed (PU3UKU C €CTECTBEHHO-
HAyYHBIMU Yy4Ye€OHBIMH TpeaMeTaMu. B Hel ompenemnstoTcss OCHOBHBIE —IICNU
u3ydueHus (GU3NKH Ha YpOBHE CpeAHEro oOuiero oOpa3oBaHMs, MJIaHHUPYEMbIe
pe3ynbTaTbl OCBOEHUS Kypca (DUM3UKU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

IIporpamma BKIJIHOYAET:

— IUIaHUpYEeMbIe Pe3yJbTaThl OCBOCHMS Kypca (pu3uku Ha 6a30BOM ypOBHE, B
TOM YHCIIe TIPEIMETHBIC PE3yJIbTAThl 10 ToJIaM O0YUYEHUS;

— coJaepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM o0ydeHus;

— TPUMEPHOE TEMATUYECKOE IJIAHUPOBAHHME C YKA3aHMEM KOJIMYECTBA YACOB
HAa M3YyYCHHE KaXKJIOW TEeMbl U TMPUMEPHON XapaKTepUCTHUKON ydeOHOMH
JEATEeIIbHOCTH YYaIIUXCsl, peaIn3yeMOM ITPU U3YUYEHUU 3TUX TEM.

[Ipu pazpaborke pabodeil mporpamMmbl B TEMAaTHYECKOM TUTAHUPOBAHUU YUTCHBI
BO3MOXXHOCTH HCIOJIb30BaHUSl 3JEKTPOHHBIX (IU(POBBIX) 00pa3oBaTeNbHBIX
pECypcoB, SBJISTFOLUXCS y4e0HO-METOINYECKUM MaTepHalaMu
(MyJIbTUMEIUNUHBIE  MPOrPAMMBI,  JJICKTPOHHBIE YYECOHUKM U  3aJlaYHUKH,
ANIEKTPOHHBIE OMOJIMOTEKH, BUPTyalbHbIE JIa0OPATOPHM, UTIPOBBIE MPOrPAMMBI,
KOJUISKIIMM ~ HIHUGPOBBIX  00pa3oBaTeNbHBIX  PECYpPCOB),  peaTu3yHONIUMU
muaaktuyeckue Bo3MoxkHocTh WMKT, copepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJIATENBCTBY 00 00Opa3oBaHUMU.

KonnuecTBo 4acoB B TEMaTUYECKOM IIJIAHUPOBAHUHM HA U3YUYECHHUE KaXKIOM TEMBI A
BJISIETCS. OPUEHTUPOBOYHBIM U MOXET OBITh U3BMEHEHO KaK B CTOPOHY YMEHBIICHUS,
TaK M YBEJIIMYEHHS B 3aBUCUMOCTU OT PEAM3YyEMbIX METOJUYECKUX IMOIXOJI0B U
YPOBHSI MOATOTOBIEHHOCTH yYaIUXCSl.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «®U3UKA»
du3nka Kak Hayka o HamOoJiee OOUIMX 3aKOHAX MPHUPOJIbI, BHICTYIAsi B KayeCTBE
y4eOHOIro npeiMeTa B ULIKOJE, BHOCUT CYIIECTBEHHBIM BKIAJ B CHUCTEMY
3HAHMM 00  OKpY’)KalwlleM  MHpeE. [konpHbII  Kypc (usukun —



CUCTEMOOOPa3yIOIIN 1JI €CTECTBEHHO-HAYUHBIX YUEOHBIX IPEIMETOB, IOCKOIbKY
(u3nyecKue 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBJICHUM, N3y4aeMbIX XUMHEH,

Ouonoruei, ¢usnueckoil reorpaduelt u actpoHomuei. Mcmonb3oBaHue WU
aKTUBHOE IMpPUMEHEHHE (PU3MUECKUX 3HAHUI OmpeleNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IIOJYYEHUS HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMH CBOMCTBaMH M JIp.
W3ydyenne ¢u3MKku BHOCHT OCHOBHOW BKJIad B (pOopMHpOBaHHE €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA yUaIuxcs, B GopMUpOBaHHE YMEHUN IPUMEHSITh HAyYHBIN
METO/1 110~ 3HAHUS MIPU BBINOJIHEHUU UMHU YUEOHBIX UCCIIEIOBAHU.

Kypc sBiasieTcs 1orudyecku 3aBepuI€HHBIM, OH COAEPKUT MaTepHall U3 BCEX
pa3nenoB (U3HMKH, BKIIOYAET KaK BOIMPOCH KJIACCHUYECKOM, TaK M COBPEMEHHOM
¢busuku. Kypc pusuku o0beAnHEH BOKPYT Gu3nueckux teopuid. Benymmm B kypce
ABNsAeTCs (OPMUPOBAHME TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTepuH,
BeuiectBe U mnosie. Pabouas mnporpamma mIpeanosiaraeT  MCIHOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uk Cc pa3BUTHEM OOIIECTBAa, a TaKKEe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M HKOJIOTMYECKUMU IpobIeMamu.

Kypc ¢usuku mnpeanosaraer 3HaAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKUX U
TEXHOJIOTHYECKUX MPUIOKEHUN U3yYEHHBIX TEOPUH U 3aKOHOB.

Wnes skojoruszanuu B Kypce peanu3yeTcsi MOCPEICTBOM BBEACHHUS 3JIEMEHTOB
COJIep)KaHMs, TOCBSAUIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSA3aHBI C PAa3BUTHEM TEXHHMKU U TEXHOJOTHH, a TaKXKe OOCYKIEHUs
npo0eM paruoOHAIBHOIO MPUPOAOIONIb30BAHUS U IKOJOTUYECKONH 0€30MacHOCTH.

CrepXHEBBIMH  DJIEMEHTaMH Kypca (U3UKKM CpelHed IIKOJbI  SBISIFOTCS
¢usnueckue teopun (hopMUpOBaHHE MPEACTABICHUN O CTPYKTYpE MOCTPOCHHUS
buznyeckoil Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB W TPHUHIUIIOB B
COBPEMEHHBIX TMPEACTaBICHUIX O MPHUPOJIE, TPaHHUIAX MPUMEHUMOCTH TEOpPHUH,
JUTsl OTIMUCAHUSI €CTECTBEHHOHAYYHBIX SIBIICHUN W MIPOLIECCOB).
CuCTeMHO-/1eITeIbHOCTHBIN MOJX0/] B Kypce (PU3MKH peau3yeTcsi IPekIe BCEro
3a CYET OpraHMU3aIuU IKCIIEPUMEHTAIBHON JEATENHHOCTA 00YYAIOIINXCS, UCTIOJb3
OBaHHE CHCTEMBblI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB U J1abopaTop
HBIX PabOT, KOTOpBIE B IIpOrpaMMe OOBEIUHEHBI B OOIINI CIIMCOK YYCHHYECKHX T
pakTU4YecKux paboT. BeimeneHue B yKa3aHHOM MepeyHe JabopaTOpHBIX padoT,
OPOBOAMMBIX JJIE KOHTPOJSL M  OLIEHKH, OCYIIECTBISICTCS  y4aCTHUKAMU
00pa30BaTEIBLHOrO MPOIIeCcca UCXOS U3 0COOCHHOCTEH TEMAaTHIECKOTO TNIAaHUPOBAH
s U OcHauleHus: kaOuHera Qusuku. Ilpu 3TOM oOOecneunBaeTcsi OBJIAJICHUE
00yJaroMMHCS YMEHUSIMU TPOBOAWTH KOCBEHHBIE U3MEPEHHsI, UCCICIOBAaHUS 32
BUCUMOCTEH (U3MYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB 1O MPOBEPKE
NPEIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHuE YyIENseTcsl PEHICHUI0 pPAacYETHBIX M KayeCTBEHHBIX 3ajad.
[Ipu sTOM Ui pacy€THBIX 3a/lad NPUOPUTETOM SIBIISIOTCA 3aJauyd C SIBHO
3aJlaHHON (PU3MYECKON MOEIbIO, TTO3BOJISIONIME MMPUMEHSATh M3YyUYECHHbBIE 3aKOHBI
U 3aKOHOMEPHOCTH Kak M3 OJHOTO pa3zesia Kypca, TaK U MHTETPUpYs 3HAHUS U3
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pa3HbIX pa3fenoB. [ KauecTBEHHBIX 3aja4 MPUOPUTETOM SIBJISIFOTCS 3a/laHUs Ha
O0OBsICHEHHUE TPOTEKaHUsl (DU3UYECKUX SIBJICHUN M MPOIECCOB B OKpY’Karollen
KU3HU, TpeOyromue BbIOOpa (PU3NYECKON MOJENH JUIsl CUTYyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusiMu OI'OC COO k maTepHaTbHO-TEXHHUYECKOMY
oOecrieueHnI0 y4eOHOTO mporiecca 0a30BbIli ypOBEHb Kypca (PU3WKH B cpeaHEei
IIIKOJIE JIOJKEH HM3ydaThCs B YCIOBUSAX MPEAMETHOrO KaOWHeTa (PU3UKU WIH B
YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.
B xabuHere pu3nku 10KHO OBITH HEOOXOAUMOE JTA00paTOpHOE 00OpPYAOBAHUE
JUTSI BBITIOJTHEHUS YKa3aHHBIX B MPOrpaMMe YICHHYECKUX MPAKTHYCCKUX PaboT n
JEMOHCTPALIMOHHOE 000pYAOBAHHUE.
JemoHcTpanimonHoe  oOopyaoBaHue  (GOpMHpPYETCs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET MOCTAHOBKY
MEPEUUCICHHBIX B IMpOrpamMMe KIIIOYEBBIX JEMOHCTpPALMA ISl HMCCIIeOBAHUS
M3Y4YaeMBbIX SBJICHUNA M MPOIECCOB, IMIUPUUECKHUX U (yHIAMEHTAIbHBIX 3aKOHOB,
WX TEXHUYECKUX TPUMECHEHHI.
JlabopaTopHoe  o0oOpymOBaHHWE JUISI  YYCHHYECKHUX  MPAKTHUYECKUX padoT
dbopmupyeTCcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIICUMBACTCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. TeMaTH4ecKne KOMILIEKTHI
1a00paTOpHOTO O0OpPYAOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M MU(PPOBBIX NPHOOPOB, a TaKKe KOMITBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BHJIE HUGPOBBIX JTa0OpATOPHUH.

HEJIM U3YUEHUS YYEBHOI'O ITPEJIMETA «®U3UKA»
OCHOBHBIMH LIETISIMUA M3Yy4YeHHS (PU3UKH B OOLIEM OOpa30BaHUU SIBISIOTCS:

— (QopMupoBaHUE HWHTEpeca W CTPEMIICHHUS OOy4YaIIMXCA K HAyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX WHTEIUICKTYaJIbHBIX W TBOPYECKHUX
COCOOHOCTE;

— Ppa3BUTHE TPEJCTABICHUN O HAYyYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHHE
MCCJIEIOBATENILCKOTO0 OTHOIICHUSI K OKPYXAIOIUM SIBIICHUSM;

— (QopMupoBaHUE HAYYHOTO MUPOBO33PECHUS KaK PE3ysbTaTa U3yYeHUs OCHOB
CTpOEHHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

— (QopMupoBaHUE YMEHHUI OOBSICHATH SBJICHUS C UCIIOJIb30BAaHUEM (DU3UUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

— (QopMupoBaHUE TPEACTABICHUN O POAU (DU3UKH I Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHHKH U TEXHOJOTHH.

JlocTkeHHe JTHUX Iieled oOecreynmBaeTCs pelIeHUEM CICAYIOMUX 3adad B
npoliecce 3yueHus Kypca Gu3MKu Ha YPOBHE CPEJIHEro O0IIero o0pa3oBaHus:

— npuoOpeTeHrne CUCTEMBI 3HAHUIM 00 00IMMX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAas MEXaHUKY, MOJICKYJIApHYIO (DH3uKy,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HKY M DJIEMEHTHI aCTPOPU3HKH;

— QopMupoBaHHWE YMEHUW TPUMEHATh TCOPETUYCCKHE 3HAHUA  JUIA
OOBsICHEHUS (PU3NYECKUX SABJICHUM B TNPUPOAEC U JUII TPUHATHUS
MIPAKTUYECKUX PELICHUM B IOBCEIHEBHOU JKU3HU;






— OCBOGHHE CIIOCOOOB pEIICHHsS Pa3IMYHBIX 3a7ad C $BHO 3a/JlaHHOU
(¢u3nYecKol MOJENbI0, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSATEIBHOE
co3nanue (U3NYECKON MOJENH, aIeKBaTHON YCIOBUAM 3a/1a4H;

— TIOHUMaHue (UBUYECKUX OCHOB U TMPUHILMUIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIHSHUS Ha OKPYKAIOMIIYIO
cpeay,

— OBJIQJICHUE METOJaMH  CaMOCTOSATEIBHOIO  I[UIAHUPOBAHUS W IIPO-
BelleHUS (UBUYECKUX OKCIEPUMEHTOB, aHajiu3a M HHTEPIpeTauu
uH(popMaIUK, ONpeAesIeHHs] TOCTOBEPHOCTH MOJIyYEHHOTO pe3yJsibTaTa;

— CO3JaHHE€ YCJIOBUHM MJIsI Pa3BUTHUS YMEHHUI NPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITEIbHOCTH.

MECTO YUEBHOTI'O ITPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE
B cootBerctBUU ¢ PT'OC COO (usuka siBisieTcsi 00s13aTeIbHBIM IPEAMETOM HA Y
pOBHE cpeaHero oouiero ooOpazoBanus. Pabouas nporpamMma npeaycMaTpuBaeT Uy
yeHue (pu3uku Ha 0a30BOM ypoBHE B 00bEéMeE 136 u 3a qBa rojga oOyueHus mo 2 4 B
Heneno B 10 m 11 xkiaccax. B temarndyeckom mimanupoBanuu g 10 u 11 knaccoB it
pearnosaraercst pe3epB BpeMEHHU, KOTOPBIM yUUTENb MOKET UCII0JIb30BaTh 110 CBOEM
Yy YCMOTPEHHIO, U TTOBTOPUTEITHLHO-00001IAI0INE YPOKH.
JIrobast paGouast mporpamMma J0OHKHA MOJTHOCTBIO BKJIIOYATh B ceOs cojepKaHue
JIAHHOW MPOTPAMMBI.
B oTnenbHBIX citydasx Kypc GU3NKU 0a30BOTO YPOBHS MOXKET U3y4aThCcsi B 00BEME
204 4 3a nBa roga oOydenus (3 u B Hexgemo B 10 m 11 kiaccax). B atom ciyuae
yBEIIMUMBaeTCsT He MeHee ueM Jo0 20 4 pe3epBHOE BpeMs, KOTOPOE
UCIIOJNB3YETCSl  yUUTeNeM ISt U3YUYCHHUSI BOIPOCOB, TECHO CBSA3AHHBIX C
BBIOpaHHBIM mnpo¢uiaeM oOydeHHs, W YBEIWYMBAeTCs YyuyeOHas Harpyska,
OTBOJMMAs  Ha W3YyUYCHHE MEXaHUKH, MOJICKYJSIpHOW  (QU3UKU U
ANEKTPOJMHAMUKH, 32 CYET pacllupeHuss uuciaa JabopaTopHbIX padboT
HCCJIEI0BATENLCKOI0 XapaKTepa U YPOKOB pEUIEHUS! KaUeCTBEHHBIX U PAaCUETHBIX
3ajay.

[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O
I[TPEAMETA «®U3NKA» HA YPOBHE CPEJHEI'O OBILIET'O
OBPA3OBAHUS (BA3OBBII YPOBEHD)

OcBoenne yueOHOro mnpeaMera «®Pu3uka» Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBanus (6a30BbIN YPOBEHB) JOHKHO 00ECTICUNBATh JOCTHKEHUE CIICTYIONNX

JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI
I'pasxcoancroe eocnumanue:
— Cc(pOpMUPOBAHHOCTh  TPAXAAHCKOM  MO3UMLMU  OOydyaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;
— TPUHATHE TPATUIMOHHBIX  OOIIEUETOBEUYCCKUX TYMAaHUCTUYECKHX W
JIEMOKPATHUECKUX IIEHHOCTEH;



— TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX T'PaKIAHCKOTO
o0riecTBa, y4acCTBOBATH B caMOYIIpaBJIECHUU B IIKOJIE
U JETCKO-IOHOIIECKNX OpPTaHU3aLAX;

— YMEHHE B3aMMOJICHCTBOBATH C COI[MATbHBIMU MHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIHMSIMU U Ha3HAYCHUEM;

— TOTOBHOCTH K TYMaHUTapHOM W  BOJIOHTEPCKOM  JI€SITENBHOCTH.

Ilampuomuueckoe 6ocnumanue:

— chOpMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
MaTpuOTU3MA;

— IICHHOCTHOE OTHOLIEHWE K TIOCYJIapCTBEHHBIM CHUMBOJAaM; JOCTHKEHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

lyxoeno-upascmeennoe gocnumanue:

— c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOIO IMOBEJCHUS;

— CIIOCOOHOCTH OIEHUBATh CUTYalMI0O M IMPUHUMATh OCO3HAHHBIC DPELICHUS,
OPHUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIC HOPMBI u
LIEHHOCTH, B TOM YHCJIE€ B JIEATEIIBHOCTH YYEHOTO;

— OCO3HaHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOTO OYIyIEro.

Ocmemuueckoe gocnumanue:

— DJCTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAasd OCTETHUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYyKE.
Tpyoosoe 6ocnumanue:

— HHTEpec K pa3nuyHbIM cepam mpodeccnoHaTIbHON AeATeIbHOCTH, B TOM Y
ucie CBSI3aHHBIM c (duzuKoit u TEXHUKOM, yMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOP Oynaymiell Nmpodeccuu U pean30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

— TOTOBHOCTb U CIOCOOHOCTH K OOpa3oBaHMIO M CaMOOOPa30BaHUIO
B 00yacTH (DM3UKK HA TMPOTSHKEHUN BCEU KU3HH.

IJKono2uueckoe 8oCnumaHue:

— c(OpMUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpbl, OCO3HAHHE TIJIOOAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

— IUIAHUPOBAHUE W OCYIIECTBICHUE JCHCTBUM B OKPYXAKOIIEH Cpele Ha
OCHOBE 3HaHHMS LEJEH yCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

— PpACIIMpPEHHUE OIbITa JEATEIBHOCTH SKOJOTMYECKOM HAIPABICHHOCTH HAa
OCHOBE MMEIOIIMXCA 3HaHUI Mo (hU3UKe.

Llennocmu HayuHo2o NO3HAHUAL:

— c(hopMHpPOBAaHHOCTP MHPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

— OCO3HAaHHWE LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTH B IMPOLECCE
U3y4YeHUs (U3MKK OCYIIECTBIATh MPOCKTHYI0 M HCCIIEI0BATENbCKYIO
JEATEeNIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

B mpouecce OOCTHKEHHS JMYHOCTHBIX PE3YJIBTATOB OCBOECHMS MPOrPaMMBbI
cpenHero obmiero odpazoBaHusi 1Mo (pu3MKe y 00yYaromIMXCsl COBEPIICHCTBYETCS
IMOYUOHATbHBIN UHMETLIeKM, TIPETIONIaratonii ¢hOpMUPOBAHHOCTH:



CAMOCO3HAHUA, BKJIIOYAaromero CITOCOOHOCTH IIOHUMAaTb CBOE

IMOLMOHAIBHOE COCTOSIHHE, BUJIETh HampaBICHUS pa3BUTHUSA
COOCTBEHHOW AIMOLIMOHAIBHOM ceprl, OBITH YBEpEHHBIM B ceO€;
camope2yiuposanusl, BKJIIOYAIOIIETO CAMOKOHTPOJIb, yMEHHE

NPUHUMATh  OTBETCTBEHHOCTh 3a CBOE  TIOBEJCHHE, CIIOCOOHOCTH
aIanTUpPOBaThCd K  OMOIMOHAIBHBIM  W3MEHEHUSM W IPOSIBIIATH
rUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYMpEHHel MOMUayuu, BKIIOYAIONIEH CTpeMIICHHE K JOCTHKCHHUIO LIEeITH
U yCIeXy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXOMS U3 C
BOMX BO3MOKHOCTEH;

oMnamuu, BKIIOYAIOMICH  CHOCOOHOCTh  IMOHWMATh  AMOIMOHAIBLHOEC
COCTOSTHHE IPYTHX, YYUTHIBATh ero npu OCYIIIECTBIICHUH
OOIIeHUsI, CIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COYUANbHBLIX ~ HABLIKOB,  BKIIOUAIOIIUX  CIIOCOOHOCTh  BBICTPAMBAThH
OTHOIIICHUS C IPYTUMHA JFOIBMH, 3a00TUTHCH, TPOSIBIIATH
WHTEpPEC M pa3peniaTtbh KOHQIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI
YHuBepcalbHbIC MO3HABATEIbHBIE JCUCTBUA
Bbaszoevie nocuueckue oeticmeus:

CaMOCTOATETHLHO  (pOpMYyNIHpOBaTH H  aKTyaJIU3UpOBaTh  MpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

OTpPENENATh e JEATEIHHOCTH, 3a/laBaTh IMMAapaMeTPhl U KPUTEPUU UX
JOCTYDKCHUS,

BBISIBIIATH  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3HYECKUX SBIICHUSX;

pazpabaTpiBaTh IUIAaH  peHIeHUs TpoOiemMbl ¢ y4€TOM  aHauu3a
UMEIOIINUXCS MaTePUATBHBIX M HEMATePUATLHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBHI B  JCATCIBHOCTH, OIICHUBATH COOTBETCTBHUE
pE3yNbTATOB IIEJISIM, OLICHUBATh PHUCKHU IMOCJIEJICTBUM NESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBINONHATH pabOTy B  YCJIOBHSX  PEATBHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIIUICHUE TPU PEIICHUU >KHU3HECHHBIX MPOOIIEM.

bazoevle uccreoosamenvcrkue oeticmeus:

BIIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMU TMOHSATHUSMU U METOIAAMHU
(bu3NYecKoil HayKH;

BJIAJICTh HaBBIKAMH y4eOHO-HCCIIEeI0BATEIIbCKOM u MPOCKTHOM
JEATeIbHOCTH B 00JacTH (HU3UKH; CIIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEHIeHUs 3a7ad (HU3nIecKoro
CoJlep KaHusl, TPUMECHCHHUIO PAa3JIMYHBIX METOJIOB TO3HAHUS;

BIAJCTh BHUJAMHU JCITCIBHOCTH IO TOJYYCHHWIO HOBOTO 3HAHUS,
€ro  UWHTepIpeTaluu, MpeoOpa3oBaHUI0 ©  NPUMEHEHHUIO B  pas-
JUYHBIX YU€OHBIX CUTYAIUAX, B TOM YHCJIE IPU CO3aHUN YUEOHBIX TIPOCKTOB
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B 00JIacTH (PU3HKH,

BBISIBIISITh TPUYMHHO-CIICJCTBEHHBIE CBSI3M M aAKTyaJIU3WpOBaTh 3ajady,
BBIIBUTaThb  THUNOTE3y €€  pelieHus, HaxXOAuTb  apryMEHThl  JUIs
JIOKa3aTelIbCTBA CBOMX YTBEpXICHWI, 3aJaBaTh MapaMmeTpbl U KPUTEPUU
pEelIeHHUS;

aHAJIM3UpOBaTh IOJYYEHHBIE B XOJ€ pEIICHHsS 3aJaud  Pe3yJIbTaThl,
KPUTUYECKHA OLEHMBATH MX JOCTOBEPHOCTb, INPOrHO3UPOBATH M3MEHEHHE
B HOBBIX YCIIOBHSIX;

CTaBUTh M (POpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa30BATEIbHOMN
JEeSATEeNBbHOCTH, B TOM YMCIIE TIPU U3yUYeHUU (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
YMETh NEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYHO OOJIacTh
KU3HEJIEATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 PA3HBIX NMPEAMETHBIX 0o0IacTel;
BBIJIBUTaTh HOBBIE MJIEH, MPEJIaraTh OPUTMHAJIbHBIE MOJIXO0Jbl U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 3aJla4uM, TOMYCKAIOIUE albTePHATUBHBIC PEILICHMUS.

Paboma ¢ unghopmayueii:

BIIAJICTh HaBBIKAMH TMOJMYy4YeHUsT MHPOpMAINKU (PU3UIECKOTO COJEPIKAHUS U3
HMCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSTEIHFHO OCYIIECTBIISATH TIOUCK, aHAIIH3,
CHUCTEMATHU3AIMI0 W HMHTEPIpETAIui0o WHGOPMAIIMN Pa3InYHBIX BHUAOB U
dbopm npeacTaBiIeHUS,

OIICHMBATh JIOCTOBEPHOCTHh MH(OpPMAIINH;

UCIIOJIB30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B  PENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX H
OpraHU3aIllMOHHBIX 3aJad C CcoOJIoJeHUEM TPeOOBAaHUM SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHEHBI, pPeCypcocOepeKeHHUs, IPAaBOBBIX U
TUYECKUX HOPM, HOpM MH(POPMAIIMOHHOHW 0€301MaCHOCTH;

co37aBaTh TEKCThl (PU3WYECKOTO COJEpKaHUS B pa3nu4HbBIX (Dop-
MaTax ¢ yd€ToM Ha3zHaueHUuss WHOOpPMAIMK © I1EJIEBOM ayJUTOpHH,
BEIOVpAst ONTUMATBHYIO (POPMY TPEACTABICHUS M BHU3yaIH3aIUH.

YHuBepcajbHble KOMMYHUKATHBHBIE JIeCTBHUS
Obwenue:

OCYILIECTBIATh OOLIEHHME Ha Ypokax (U3MKM U BO BHEYPOUHOU
NESATENBHOCTH;

pacno3HaBaTh MPEINOCBUIKM KOH(MJIMKTHBIX CUTyallMii W  CMsr4aTh
KOH(DJIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMs C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

Cosemecmnas 0essmelbHOCmb.:

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBHUYyTBHON
paboTHI;
BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUU C Y4ETOM OOIIUX
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MHTEPECOB, U BO3MOYKHOCTEN Ka)KIOr0 4YJI€HA KOJUICKTHUBA;

IPUHUMATh  LEJM  COBMECTHOM  JEATENbHOCTH,  OpPraHU30BBIBATh
U KOOpJMHUPOBATh JACUCTBUS 1O €€ JIOCTH)KEHHIO:  COCTaBJISATh
IUIAaH JIEVCTBUW, pPACHPENENATh POJM € YYETOM MHEHHMM YYacCTHUKOB,
00CyX/1aThb Pe3yabTaTbl COBMECTHON pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXJIOr0 Yy4YacTHHKA KO-
MaHJIbl B OOIIMI pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLIEHMBaTh HJAEH C NO3ULUKA HOBU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh ~ IIO3UTUBHOE  CTPATETMYECKOE  IIOBEJACHUE B pas-
JUYHBIX  CUTyalUsX, TMpPOSIBIATH  TBOPYECTBO U  BOOOpaKkeHUE,
ObITh MHUIIMATUBHBIM.

YHI/IBepcaJII)HLIe PEryJsiTUBHLIC HeﬁCTBHﬂ
CdMOOpZdHuSduuﬂ.'

CaMOCTOSTEIILHO OCYIICCTBIIATH MMO3HABATCIIBHYIO JIEITEILHOCTh B 00J1aCTH
GU3UKKM U aCTPOHOMHH, BBISBIISITH MPOOJIEMBI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSATEILHO COCTABJIAThH IUIAH PENICHUS PACUETHBIX M KadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJHECHUS MPAKTUYCCKON pPabOThI € yU4ETOM HMEIONIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTCHUM;

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacIIMpATh paMKH YIEOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBAaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh PHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO SPYIULIMUA B 00JacCTH
busuKwy, MOCTOSTHHO MOBBIIIATh CBOM oOpa3zoBaTenbHBIl U
KYJIbTYPHBIN YPOBEHb.

CamokoHmponn:

JIaBaTh OIIEHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISAM;

BIIAJICTh HABBIKAMU MTO3HABATEILHON peIIEKCUU KaK OCO3HAHUS
COBEPILIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUU; HCII0JI30BaTh IIPUEMBI pedaexcun JU1sL
OILICHKU CHUTYaIlMH, BIOOpA BEPHOTO PEIICHUS;

YMEThb OLECHUBATH PUCKM U CBOCBPEMEHHO IIPUHHUMATH PEIICHUS
M0 UX CHHXXEHUIO;

IIPUHUMATh MOTHUBBI U apryMEHThl APYyTUX IIPU aHaIU3€ pPE3yJIbTaTOB
JEATEIBHOCTH.

Ipunsmue cebs u opyeux:

IIPUHUMATb C66$I, IHOHHMMAasa CBOM HECAOCTATKHU M JOCTOMHCTBA,
IMPUHUMATh MOTHUBBI M APTYMCHTBI APYTUX IIPpU AHAJINU3C PC3YJIbTATOB
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JEATENBHOCTH;
MPU3HABATh CBOE MPaBO M MPABO JPYTUX HA OLIUOKHU.

IHNPEIMETHBIE PE3YJIBTATbDI
10 xaacc

B mporecce uzydenuss kypca ¢usuku 06azoBoro ypoBHs B 10 kjacce y4eHUK
Hay4YUTCH:

JIEMOHCTPUPOBATh HA MPUMEpPAX POJb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4YHOW KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTHM, B MPAKTUYECKOW JEATEIBbHOCTH JIIOJEH;
VYUTBHIBATh TPAHUIBI TPUMEHEHHUS W3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEpLHUadbHAsg CUCTEMa OTCYETa, aOCOIIOTHO
TBEpJIOE TEJIO, WICATbHBIA Ta3; MOJEIU CTPOEHUS Tra3oB, KUIAKOCTEU U
TBEPBIX TEJ, TOYCUHBIN DIIEKTPUUECKUM 3aps]l IPU PEIICHUH (PU3NIECKUX
3a/ay;
pacrio3HaBaTh  (pusznueckue  sABIEHHS  (MpolecCchl) U OOBSACHSTH
UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KMHETHYECKOU TCOpUU
CTPOCHMS  BEHIECTBA WU JJIEKTPOAMHAMUKH:  PaBHOMEpPHOE "
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE NBI)KEHHE, CBOOOIHOE TMajJeHHE Tell,
JIBIDKEHUE TI0 OKPYXXHOCTH, WHEPIUsA, B3auMojehcTBUe Tei; auddysus,
OpOYHOBCKOE  JBWKEHHE,  CTPOCHHME JKHUJIKOCTeH U TBEPHABIX Tel,
U3MEHEHUE 00bEMa Tell
IpU HarpeBaHuM (OXJIAXKJICHUHM), TEIUIOBOE paBHOBECHE, WCIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KPUCTAJUTU3ALIMS, KAUTIEHHE, BIAXXHOCTh BO3/yXa,
MOBBIIIIEHUE JABJICHUSI ra3a MpHU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b
MEXJIy MapaMeTpamMu COCTOSIHUA Ta3a B U30IPOLECCaX; ANEKTPU3ALUs TEl,
B3aUMOJICMCTBUE 3aPsJIOB;
ONMKCHIBATH ~ MEXAaHMYECKOE  JIBIDKEHHE,  HUCIONb3ys  (U3HMUEeCcKue
BEJIMYMHBI: KOOPAUHATA, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca
Tena, Ccuia, HUMIYJbC Tella, KUHETUYEeCKash HHEPrus, MOTEHUHUAJIbHAS
AHEPIusi, MEXaHUYeCcKasi paboTa, MEXaHHUYECKass MOIIHOCTh; MPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOJB3yEMBIX BEITUYMH, HX
0003Ha4YeHUsI W EAUHUIIBI, HaXOJIUTh (OPMYIbI, CBS3BIBAIOLIUE JAaHHYIO
(U3MYECKYI0 BEIIMYMHY C APYTUMH BEIUYUHAMU;
OMMUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBIICHUS,
UCTIOJNIb3Ys (PU3MYECKUE BEIMYMHBI: JAaBJICHHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAas]  SHEPrusi  XaOTUYECKOIo JNBI)KEHUST  MOJIEKYII,
CpPEIHEKBAAPATHUYHASL CKOPOCTh  MOJIEKYII, KOJIMYECTBO  TEIUIOTHI,
BHYTPCHHSSI DHEprusi, pabora ra3a, KO3(p(OUIMEHT TMOJE3HOTO ICUCTBUS
TEIUIOBOTO JBUTATENS; MPU OMUCAHUU MPABUILHO TPAKTOBATH (DU3UUYECKUI
CMBICJT HCTOJb3YyeMbIX BEJIWYMH, UX O0O3HAYEHUS U E€IUHUIIbI, HAXOJUTh
dbopmyJibl, CBSI3bIBAIONIME JAaHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMHU
BEJINYMHAM;
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ONKCHIBATh  W3YUYEHHBIE  DJJEKTPUUYECKHME  CBOMCTBA  BEHIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOLECCHI), UCTIONb3YsI (PU3NIECKUE BEITUUHHBIL:
AIIEKTPUYECKUI  3apsii, JJIEKTPUYECKOE TI0JIe, HANpPsHKEHHOCTh — TMOJS,
NOTEHIMAN, PA3HOCTh TOTEHIUMAJNOB; MPHU OMHCAaHWUU  TPABHIBHO
TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, HX 0003HAYCHUS U
CIUHUIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMUMHY C JPYTUMHU BEJIMYNHAMU;
aHaNMM3UpoBaTh  (U3MUECKHME  TPOLECCHl W SIBJICHHUSA,  HCIOJIb3YS
bu3nYecKrue 3aKOHBI M TPUHIIMIBL 3aKOH BCeMHUpHOTo TsaroteHus, I, 11 u
III 3axonpl HprOTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOW JHEPTHUM, 3aKOH
COXpaHEHHUS HMITyJbCa, TMPUHIUN  CYNEPIO3UIUU  CHJI, [PHUHIINII
paBHOMpaBUS ~ HMHEPUHUANBHBIX  CHUCTEM  OTCYETa;  MOJIEKYJSIPHO-
KUHETUYECKYI0O TEOpPHI0 CTPOCHHS BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpeqHell KWHETHYEeCKOW OJHEPrHH TETUIOBOTO JABM)KCHUS MOJEKYNl C
aOCOJIIOTHOM TeMmImepaTypoil, TEpBBI 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHUs ANEKTPUUECKOro 3apsja, 3akoH KylioHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTU4YECKOE BBIPAXKEHUE U
ycioBUsl (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH;
OOBSICHATH OCHOBHBIE MPHUHIMIIBI JCWCTBUA MAalllMH, TNPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  paznuyarh yCIOBUS HX  O€30MacHOTro
MCTIONIb30BaHUS B TIOBCETHEBHOM JKU3HU;
BBITIOJIHATD JKCIIEPUMEHTHI IO HCCIAEAOBAHUIO (U3MUECKUX SIBICHUU U
IPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX M3MEPEHUM: MpH
3ToM  (opmynupoBaTh  mpolOiieMy/3amady M THIOTE3y  y4eOHOro
HKCIIEPUMEHTA; COOMpATh YCTAHOBKY W3 MPEIOKEHHOTO 000pYJOBaHMUS,
MPOBOJUTD OMBIT U (HOPMYIHPOBATH BHIBOJBI;
OCYIIECTBIISITh TMPSIMbIE W KOCBEHHBIE HM3MEpPEHHUs (U3NYECKUX BEITUYHH;
Py 3TOM BBIOMPATh ONTUMAJIBHBIA CIOCOO M3MEPEHUsS] M HUCIOJIb30BaTh
W3BECTHBIE METOJIbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUN;
UCCIIEIOBaTh ~ 3aBHUCHUMOCTH  MEXAY  (U3WYECKUMHU  BEIUYMHAMHU
C UCIOJB30BAaHUEM TMPSIMBIX HW3MEPEHHWI: TpPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh  pe3yNbTaThl  MOJYyYEHHOW  3aBHCHUMOCTH
bu3nyecKuX BENIWYMH B BUAC TaONWIl U TpadUKOB, JENaTh BBIBOABI IO
pe3ysbTaTaM HCCIIeJOBAaHUS;
co0o1aTh IpaBuiia 0€30MacHOrO TpyJa MPH MPOBEIECHUN HCCIEAOBAHUN B
paMKax y4eOHOTO IKCIEPUMEHTa, y4eOHO-UCCIEA0BATEIBCKON 1 MPOSKTHON
NESTENbHOCTH €  HUCIOJb30BAHUEM  HM3MEPUTEIBHBIX  YCTPOHCTB |
1a00paTOpHOTO 000PYIOBAHUS;
pemiarb pacu€THble 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW Mojie-
JbI0, MCHOJNB3Ys (U3NYECKUE 3aKOHbl W MPHUHLMIBI; Ha OCHOBE
aHalu3a YCIIOBUS 3aJaud BbIOMpPATh (PU3MUYECKYI0 MOJIEb, BBIICIATH
busndeckue BeTUYMHBI U (DOpPMYIBI, HEOOXOMUMBIE i €€ pelieHus,
IPOBOAUTH PACUYEThl M OICHMBATH PEATBHOCTb MOJYYEHHOTO 3HAYCHHS
(bU3MYECKON BEIIMYUHBIL;
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— pemarb KayeCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTUYECKHU
HENIPOTUBOPEYMBYIO LEMOYKY PACCYyXACHUM C OIOPOM Ha H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

— MWCMOJB30BAaTh TMPU PEIIEHHH YYEOHbIX 3a7a4 COBPEMEHHbIE HH-

dbopMallMOHHbIE ~ TEXHOJOTUM  JUJIi  TIOMCKa,  CTPYKTYpHUPOBaHUS,
UHTEPHpPETAllud W TPEJCTaBICHUS Y4YEOHOW U  HAyYHO-TOMYJISPHOM
uHdopmaIm, MOJTY4YE€HHOU u3 Pa3IMYHbBIX UCTOYHUKOB;

KPUTUYECKU aHAJIU3UPOBATH MOTYYaeMYI0 HH(POPMAIIHIO;

— TPUBOIUTH MPUMEPHI BKIIAJA POCCHUHCKUAX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, 00BSICHCHHE MTPOIIECCOB OKPYIKAIOIIIETO MUPa, B Pa3BUTHE
TEXHUKUA U TEXHOJOTUK;

— HCMOJB30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
st obecriedyeHrss O€30MACHOCTH TMPU  OOpalieHWH ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsI COXPAHEHUS 370POBbSI M COOJIOIECHUS
HOPM JKOJIOTHYECKOTO ITOBEJCHUS B OKPYIKAIOIICH Cpejie;

— pabotarb B TpyINIe C  BBIIOJHCHHEM  Pa3IMYHBIX  COIMAJIBbHBIX
poJiel, IUTAaHUPOBaTh pabOTy TPYNIbL, PAMOHAIBHO pacHpeessTh
00s3aHHOCTH W TUIAHUPOBATH JIESATEIHHOCTh B HECTaHAAPTHBIX CHUTYaIUAX,
aJICKBaTHO OIIEHMBATh BKJIAJl KAXJOTO W3 YYaCTHUKOB T'PYIIIBI B PEIICHHE
paccMaTpruBaeMoOM MpoOJIEeMBbI.

11 kaacc
B npouecce m3yueHuss kypca pusaumku 0a3oBoro ypoBHs B 11 kiacce ydeHHK
HAYUYHUTCS:

— JIEMOHCTPHUpPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (HOpPMHPOBAHUU
COBPEMEHHOU Hay4YHOU KapTUHBI MHDa, B pa3BUTUU
COBPEMEHHOW TEXHUKM W TEXHOJIOTMW, B MPAKTUYECKON JEATEIBHOCTH
TO/IEH, LIEJIOCTHOCTh 51 €IMHCTBO busznueckon Kap-
TUHBI MUPA;

— YUWTHIBATh TPaHUIIBl TMPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIETeH:
TOYEYHBIH BIEKTPUYECKUI 3apsi, ay4 CBETA, TOYEUHBIN
HUCTOYHUK CBETa, fA/IepHas MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
Aqlpa MpU pelieHnn (PU3NIecKux 3ajad;

— pacro3HaBaTh (HU3UYECKUE SBJICHHS (TPOIECChI) M OOBSACHATH WX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMUKH U KBAaHTOBOW (PU3UKHU: dIIEKTpUUYECKas
MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JCHCTBUSA T
OKa, B3aMMOJECHCTBUE MArHUTOB, 3JIEKTPOMATHUTHAs WHIYKIUS, NEHCTBUE
MarHuTHOTO TMOJii Ha  MPOBOJAHUK C TOKOM U JBIXKYIIUWCS 3apsii,
AIEKTPOMArHUTHBIE KoieOaHussT W BOJHBL,  MPSIMOJUHEHHOE
pacnpocTpaHEeHHE CBETa, OTpaKeHHe, MpelioMIIeHUe, HHTepdepeHus,
nudpakiys U MOJISIpU3AIUs CBETa, TUCIIEPCUST CBETA; (POTOIICKTPUICCKUIN
addexr (pororddekr), cBeTOBOE NaBICHUE, BOSHUKHOBCHUE JIMHEHYATOTO

CIIEKTpa  aroMa  BOAOpPOJA, €CTECTBEHHAas W  MCKYCCTBEHHasd
PaIlOaKTUBHOCTb;
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OMUCHIBATH U3YUYECHHbIE CBONCTBA BEILIECTBA (3JIEKTpHUYECKHE,
MarHUTHbIC, ONTUYECKHE, DIECKTPUUYECKYI0 MPOBOJUMOCTh Pa3IMYHBIX
Cpell) ¥ AJICKTPOMATrHUTHEIE SBIICHUS (TPOIIECCHI), UCTIONB3Ys (pu3ndecKkue
BEJIMUMHBL:  DJIGKTPUYECKH  3apsAn, cuia TOKa, DJEKTPUUYECKOE
HaIpsDKEHUE, AJIEKTPUYECKOE COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB,
OJIC, pabora TOKa, MHIAYKIMS MAarHUTHOTO TOJIs, cuia Amrmepa, cuia
JlopeHnia, WHIYKTUBHOCTh  KATYLIKH, SHEPTUsl DJIEKTPUYECKOTO U
MarHuTHOTO TIOJIeH, TEpPHOJ W YacToTa KoJebaHuil B KojaebaTelTbHOM
KOHTYpE,

3aps M CHJIa TOKa B TIPOIECCe TapMOHUYECKUX DIEKTPOMArHUTHBIX
KojeOanuii, (HOKyCHOE pacCTOSTHUE M ONTHYECKas Cuia JIMH3BL;, MpHU
OMKMCAHWK TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HUCIOJIb3yEeMbIX
BEIMYMH, WX O0O3HAYCHWS W  EJUHUIBI; YyKa3biBaThb  (OPMYJIBI,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO BEJIUUMHY C APYTUMH BEJIUYHHAMU;
OMUCHIBATh M3YyYCHHBIE KBAHTOBBLIC SIBJICHUS W IMPOIECCHI, HCIOJIb3Ys
bu3NYecKue BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHbI
M YacToTa CBETa, SHEPrus U HUMIIYJIbC (OTOHA, MEPUOi TOJypacrnaja,
SHEPIUsl CBSI3M aTOMHBIX SAE€p; MpPU ONUCAHUM TPABUIBHO TPAKTOBATh
(buU3HYECKUI CMBICI HCTIONB3YEMbIX BEJIUYHMH, UX 0003HAYCHUS W €IUHUIIB;
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (DH3UYECKYIO BEITUYUHY C
JIPYTUMU BETUYHMHAME, BBIYUCIISATH 3HaUeHUE (DU3UYECKON BEIIMYUHBI,
aHaNMM3UpoBaTh  (U3MYECKHME  TPOLECChl W SBJIEHUSA,  HCIOJIb3YS
bu3nYecKre 3aKOHbI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIe10BATEILHOTO
U TMapajuiesIbHOr0 COEIMHEHMsI MPOBOJHMUKOB, 3akoH Jlxoyns—IJleHna,
3aKOH AIIEKTPOMArHUTHOM WHIYKIUK, 3aKOH  MPSMOJUHEIHOTro
pacIpoCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBETa; ypaBHeHUE OiHImITeHHA Mia GoTod(PdeKrra, 3aKOH COXpAHCHHUS
SHEPIUM, 3aKOH  COXPaHEHUs HUMITYJIbCA, 3aKOH COXpaHECHUS
ANEKTPUYECKOTO 3apsiia, 3aKOH  COXPAaHEHHWS  MacCOBOIO  YHCIIA,
noctyjaTtel bopa, 3aKOH paJMOaKTHBHOIO pacraja; MpUd 3TOM pas3jinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTEMaTUYECKOE BBIPAXKEHUE U
ycioBus (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

ONpENENsITh HAmpaBiIeHHUE BEKTOpa HWHAYKIUW  MArHUTHOTO  TOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeH1a;

CTPOUTh WU OMNHCHIBATH H300pa)KeHHE, CO3AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (U3MUECKUX SIBICHUU U
IIPOLIECCOB C UCIIOJIb30BAaHUEM MPSMBIX u KOCBEHHBIX
U3MEpEeHHl: mpu 3TOM (opMyaHpoBaTh NpobdiieMy/3afadyy U THUIIOTE3Y
y4eOHOr0 JKCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUS; IIPOBOJIUTH OTIBIT 17} (bopMyaupoBaTh
BBIBO/IbI;

OCYIIECTBJISITh ~ MpsIMBIE U KOCBEHHBbIE  HU3MepeHus  (puanueckux
BEIMYMH; TPU OTOM BBIOUPATh ONTUMAJBHBIM CIOCO0 HW3MEpPEeHUs
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Y UCIOJIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN W3MEPEHMUI;

— HCCIIeIOBaTh 3aBHUCHUMOCTH (DU3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSMBIX U3MEPEHUN: MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (U3MYCCKUX BEIWYUH B BHJC
Ta0aull ¥ rpaduKoB, JENIaTh BBIBOJBI IO Pe3ysibTaTaM HCCIIEOBAHMUS;

— cobOmogaTh mpaBuia 0€30MacHOrO TpyJa MPU MPOBEACHUHM HCCIEIOBAHMIMA
B paMKax y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEAOBATEIbCKOW U
MPOCKTHOM JESATENHHOCTA C MCIOJIH30BAHUEM H3MEPUTEIHHBIX YCTPOMCTB
U J1abopaTOPHOTO 00OPYI0BAHNS;

— pemath pacu€THhIE 3ajlaud C SIBHO 3aJIaHHOM (u3NUecKod Moje-
JbI0, HUCMONB3YS (U3MYEeCKWe 3aKOHbl M MPUHIIMIBI;, Ha OCHOBE
aHanM3a YCIOBUS 3a7aud BBIOMpaTh (HU3UYECKYI0 MOJEINb, BBIICIAThH
busnueckue BEJTUYNHBI u bopmyIIbI, HE0OXO0IUMBbIE TUTSI
e€ pemieHus, MNPOBOAUTH pPAcUY€Tbl U OICHUBATh PEATBLHOCTH IIO-
JYYEHHOTO 3HaYeHUs (PU3UYECKON BEIMYMHBI;

— peuiathb KaueCTBEHHbIC 3a1a4u: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCyXJACHUH C ONOpOM Ha H3yUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (PU3MYECKHUE SBIICHUS;

— WCMOJB30BaTh TMPU PEIIEHHH YYEOHBIX 3a7a4 COBPEMEHHBbIC HH-
dbopManMOHHBIE ~ TEXHOJOTUHM  JJIi  TOWCKA,  CTPYKTypHUPOBAHUS,
WHTEPTIPETAlMd W TPEACTABICHUS YU4eOHOM W  HAYYHO-TIOMYJISP-
HOM  wWHpOpMANWW, TOJYYCHHOW W3  PA3NUYHBIX  HWCTOYHHKOB;
KPUTHYECKU aHAJIM3UPOBATh MOTyYyaeMyr MH(OPMAIIHIO;

— OODBACHATH NPHUHIMUIBI JEHCTBUS MAallUH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3nuyarh YCJIOBUS HX O€30MacHOr0 HCMOJIb30BAHUS B
MMOBCEIHEBHOM KM3HM;

— TPUBOJUTH MPUMEPHI BKIIAA POCCHUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB

B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO0 MHUpPa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHUK;

— HCMOJB30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
st obecriedyeHrss 0€30MACHOCTH TMpU  OOpalieHWH ¢ mpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMU, NJII COXPAHEHHS 370POBbSi U COOJIOJICHUS
HOPM SKOJIOTHYECKOTO TOBEJICHHS B OKPY’KAIOIIEH Cpeje;

— paboTath B IpymIie ¢ BHIIOJTHEHUEM PA3JIMUHBIX COIIMATBHBIX POJICH, TIAHUP
OBaTh paboty TPYIIIBI, paImoHaIbHO pacnpenensiTh
00s3aHHOCTM W  IUIAHUPOBATh  JIEATETLHOCTH B HECTAHJAPTHBIX
CUTYalMsIX, aJIeKBaTHO OIEHWBATH BKJIAJ KaXXIOTO M3 YYACTHHKOB TPYTIIHI
B pElICHUE pacCcMaTPUBAEMON MPOOIJIEMBI.

COJIEPXXAHUE YYEBHOI'O ITPEAMETA «®W3UKA»
(FA30BBII YPOBEHD)
10 xaace
PA3JIEJI 1. ®U3UKA U METO/Ibl HAYYHOI'O ITO3HAHUSA
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®usnka — Hayka o npupoae. HayuHbie METOAbI MO3HAHUS OKPYKAOLIETO MUpA.

Ponp sKkcniepuMeHTa W TEOpUHU B MPOLECCE MO3HAHMS MPUPOAbI. DKCIEPUMEHT B

busuke.

MonenupoBanue (QU3NYECKUX SBJICHUNW H TpoleccoB. HaydHble THMIOTE3BI.

dusnueckre 3aKOHbI U TEOpPHUH. ['paHUIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

[Tpuntun coorBeTcTBUsA. Ponb m mecTo Gusnku B (HOPMUPOBAHUHA COBPEMEHHOU

HAay4YHOU KapTUHBI MUpPA, B IIPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

1. AmnanoroBele M UUPPOBBIE H3MEPUTEIbHBIE NPHUOOPHI, KOMIIBIOTEPHbIE

JIaTYUKHU.

PA3JEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe  OBWKEHHE. (OTHOCHTEIIBHOCTh ~ MEXAHMYECKOTO JIBHXKCHUSI.

Cucrema otcuéra. Tpaektopus. Ilepemenienue, ckopocTh (CpemHsisi CKOPOCTb,

MIHOBEHHAsi CKOPOCTh) M YCKOPEHHE MAaTepHabHOM TOYKH, WX MPOEKIIMUA Ha OCH

cucTeMbl KoopauHaT. CI0KEeHHE EPEMELIEHUI U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TpsIMOJIMHEWHOe nBrkeHue. [ 'paduxu

3aBUCHMOCTH KOOpDJAMHAT, CKOpPOCTH, YCKOPEHHMSA, IIyTM U IIEPEMEIICHUs

MaTEepUAIIbHONW TOYKHA OT BPEMEHH.

CBoboHOE najicHue. Yckopenue CBOOOJHOTO naJICHuUs.

KpuBosmmHenHoe nBrkeHueE. [[BrkeHNE MaTeprUaIbHON TOUKH 10

OKPYKHOCTH C TIOCTOSIHHOM II0 MOJYJIK0O CKOPOCTBHO. YTJIOBasi CKOPOCTb,

nuHelHas ckopocTh. llepuwonm m yactota oOpamieHus. LleHTpocTpeMurtenbHOe

YCKOpEHHE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue: CIuI0METp, IBUKECHHE

CHapsJ0B, LEIHbIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu

1. Mogenb cucTeMBl OTCUETA, WJUIIOCTpPAlUs KHHEMATUYECKHX XapaKTEPUCTHUK

JIBH>KECHUSL.

2. [Ipeobpa3oBanue ABMKEHUN C UCTOJIB30BAHUEM MPOCTHIX MEXaHH3MOB.

3. [Tanenue Ten B BO3AyXe U B PA3PEKEHHOM ITPOCTPAHCTBE.

4. HaGntoneHue OBHXKEHHUA Tella, OPOLIEHHOTO MO yrioM K FOpPU30HTY U
TOPU30HTAJIBHO.

5. N3mepenue ycKopeHusi CBOOOIHOTO MaICHMUS.

6. HanpaBnenue cKOpoCTH MpU ABUKEHUH IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

1. V3yueHne HEpaBHOMEPHOI'O ABWKEHHUS C LEJIbI0 ONPEAECICHUS MIHOBEHHOM

CKOPOCTH.

2. HccnenoBaHWe COOTHOILICHHS MEXKIY IYyTAMH, IPONJACHHBIMU TEJIOM 32

MOCJICIOBATEIBHBIE PAaBHBIE MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM

JBWKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOW HYIJIIO.

3. N3yueHue ABMKEHHUS IIAPUKA B BSI3KOM >KUIAKOCTH.

4. Nzy4yeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /luHaMuka
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[Tpunuun orHocurenbHOCTH ["anmunes. [lepBeiit 3akoH Hetotona. MHepuumanbHbIe

CUCTEMBI OTCYETA.

Macca tena. Cuina. [lpuHuun cynepno3unuu cuil. Bropoil 3akon HeroToHa s

MarepuaabHOU TOUkU. Tpernit 3akoH HprOTOHA 171 MaTEpUaIbHBIX TOYEK.

3akoH BceMHpHOTo TAroreHus. Cuia tsokectu. [lepBas kocMuyeckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl Tpenus (moxos,

cKoybxeHus!, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuila TpeHHs CKOJIbKEHUS

u cwia TpeHus nokos. Koaddumment Ttpenus. Cuina CONpOTHUBIECHUS IpU

JBW)KCHUM Tena B KUAKOCTH win rasze. [locrymarenpHOe M BpamaresbHOE

JIBIKEHHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaiieHus. [lnedo cumbl. YcinoBus paBHOBECUS
TBEPAOrO TeJa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumenerue: TOAINIHUKY, JTBUKECHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

. SIBnienne mHepUUU.

. CpaBHEeHME MacC B3aMMOJEHCTBYIOIIUX TEJl.

. Bropoii 3akon HprotoHa.

. U3mepenue cu.

. Cnoxenue cui.

. 3aBUCUMOCTb CWJIbl YIIPYTOCTH OT AehOopMariii.

. HeBecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTaJICHUM.

. CpaBHEHHE CHJI TPEHUS MOKOS, KAYEHUSI U CKOJIbKEHUSI.
. YcnoBus paBHOBecHs TBEPAOro Teyia. Buasl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, nabopamophuvle pabomuol

1. N3yuenue aBuxkeHUs: OpycKa Mo HAKJIOHHOW IIOCKOCTH.

2. HccnepoBaHue 3aBUCHUMOCTH CWJI YNPYrOCTH, BO3HHMKAKOIIMX B MPYKUHE U

pPE3UHOBOM 00pasiie, OT UxX JePpOopMalluu.

3. UccnenoBanue yciaoBUil paBHOBECHS TBEPIOIO TENA, UMEIOIIETO OCh BPALLECHUS.

Tema 3. 3akoHBI COXpaHEeHHUS B MeXaHUKeE

NMiynbC MaTepraabHOM TOUYKHU (Tesa), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMITysbC

CWJIbl U U3MEHEHUE UMITYJIbCA TeNa. 3aKOH COXPAHEHUS HMMITyJbca. PeakTuBHOE

nBmwxkenne. Padora cuibl. MOITHOCTH CHUJIBL.

Kunernueckass »Heprus MarepuanbHO Touku. Teopema 00 H3MEHEHUHU

KuHeTndeckou dHepruu. I[loreHumansHas oHeprus. [loreHumanbHas >sHeprus

ynpyro nae@opMupoBaHHOM mnpyxuHbl. [loTeHIManbHas 3HeEprus Tejaa BOJIM3U

NOBEpXHOCTH 3eMiu. [loTeHnuanbHble U HEMOTEeHIUaIbHbIe CHIIbl. CBA3b pabOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHHEM MEXAHUYECKOW IHEPTHH CHUCTEMBI TEl.

3aKOH COXpaHEHUs MEXaHUYEeCKOM SHEepruv. YHOpyrue | HEylnpyrue

CTOJIKHOBEHMS.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: BOAOMET, KONIED,

MPYKUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

1. 3aKOH coxpaHEHHs UMITYyJIbCa.

O 0 1NN bW —
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2. PeakTuBHOE JBM)KCHHE.

3. [lepexoa MOTEHIMATLHON SHEPTUU B KHHETUYCCKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamopHvle pabomuol

1.M3yyenne  abCoOMIOTHO  HEYNPYyroro  yjaapa ¢  IMOMOIIBK  JIBYX

OJIMHAKOBBIX HUTSHBIX MasSTHHKOB.

2. UccnenoBanue cBSI31 pabOThI CHJIBI C K3MCHECHHUEM MEXaHUYCCKONM DHEPIHH Tella
Ha TIPUMEPE PACTSHKEHUS PE3UHOBOTO JKTyTa.
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PA3JAEJT 3. MOJIEKYJ/ISIPHAA ®U3UKA U TEPMOIANMHAMMHKA
Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TeOpHH

OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBuxenue. uddysus. Xapakrtep IBUKEHUS H
B3aMMOJCHCTBUS YACTULl BewecrBa. MoJenn CTpOEHUs Ta30B, XKUIAKOCTEH H
TBEPJBIX TeI W OOBSICHCHHE CBOMCTB BEIISCTBA HA OCHOBE ATHUX MoJjieiel. Macca u
pa3mepsl Mosieky. KonudectBo BemiectBa. [locTositHHas ABoranapo.

TennoBoe paBHOBecue. Temmneparypa m e€ wusmepenue. lllkanma temmeparyp
Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO- KUHETHYECKOU
TEOpUU UJeaTBLHOrO rasza. AOCOJIOTHasE TeMIeparypa Kak Mepa CpelHeu
KMHETHUYECKOW DHEPruu TEIUIOBOTO JABWKEHUs 4dacTull rasza. [llkama temmneparyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa-Kianelipona. 3akoH
HanproHa. M3omponecchl B HACATBHOM Ta3€ C IOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H30IMPOIIECCOB: M30TEPMa, M30X0pa,
n3obapa.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue. TePMOMETp, OapoMeTp.
Jlemoncmpayuu

1. OmnbITel, IOKa3BIBAIOIINE IUCKPETHOE CTPOCHHE BemecTBa, doTtorpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHUM.

2. OnbIiTel 10 1UPPY3UN KUAKOCTEN U ra3oB.

3. Mojaens 6pOyHOBCKOTO JBUKEHUS.

4. Mopens onbita LllTepHa.

5. OnBITHI, 10KA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUSI.

6. Moaens, WUTIOCTpUPYIOLIAs NPUPOAY JaBJICHUS ra3a Ha CTEHKU COCY/Ia.

7. OmnpIThl, WUIIOCTPUPYIOIIME YyPaBHEHUE COCTOSIHUA WJICATIBHOIO  Tas3a,
M30MPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamophuvle pabomuol

1. Omnpenenenue wmaccbhl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

2. HccnenoBaHue 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSHHS Pa3pe:KEHHOTO
rasa.

Tema 2. OCHOBbI TEPMOJAMHAMHUKH

TepMonuHamuueckass cucremMa. BHyYTpeHHsiE SHEPrUsl TEPMOJIMHAMHYECKOU
cUCTeMbl U criocoObl €€ n3MeHeHus. KonnuectBo TemiuoTsl U padbota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HWJCAIIBHOTO  Tras3a. Buger  tenonepenauwu:
TEIIONPOBOJAHOCTh, KOHBEKIUS, U3IydeHUE. Y IeJIbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTel npu Terionepeaaye.

[lonarue o006 amuabatHoM mporecce. IlepBwIii  3aKOH  TEPMOJIUHAMHKH.
[IpumeHeHne mepBOTro 3aKOHA TEPMOAMHAMHUKM K u3ompoueccaMm. ['paduueckas
MHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOGpatumocTh mpoleccoB B MPHUPOJE.
TeruoBbie mamwuHbl. [IpuHIUTBL NelicTBUs TEIUIOBbIX MamuH. [IpeoOpazoBanus
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sHeprun B TerioBbix MamuHax. KIIJ[ tenmoBoi mammubl. [{ukn KapHo u ero
KIIJI. Dxonoruueckue mpoodieMbl TEIIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuieckoe npumenerue. IBUratelib BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

1. V3MeHeHHe BHYTPEHHEW OJHEPrUU Tela TMPU COBEPIICHHH pPAOOTHI: BBUIET
npoOKu u3 OyTBUIKM TOJ JAEHUCTBHEM C)KaTOTO BO3J1yXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe myTéM TpeHHs (BHIECOAEMOHCTpALs).

2. V3meHeHHne BHYTpPEHHEW »HEpruu (TeMIeparyphl) Tejla IMpH TEIulonepeaye.
3. OmbIT 1o aauabaTHOMY pacIIMPEHUI0 BO3AyXa (OMBIT C BO3QYIIHBIM
OTHHUBOM).

4. Mopenu napoBod TypOWHBI, ABUTATENIi BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTaTEJIA.

Yyenuueckuii sxcnepumenm, nabopamophuvle pabomuol

1. I3MepeHne yenbHON TEIIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHMSI BellleCTBA.

dazoBbie nepexonbl. [lapooOpazoBanne u KoHAeHCanus. Vicnapenune u KumeHue.
AOcCooTHas U OTHOCHUTENIbHASI BIAKHOCTHh BO3ayXa. HachIeHHBIH map.

VY nenpHas TEII0Ta Mapoodpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT
JTaBJICHMUS.

Tépnoe teno. Kpucrammmyeckue u amMop@Hbie Teja. AHHM3OTPONUS CBOWCTB
kpuctaiuioB. Kuakne kpucramibl. CoBpeMeHHblE Marepuanbl. llnaBineHune u
KpucTayumzanus. YaenbHas Ttemiaotra IuiaBienus. CyOnumanus. YpaBHeHUe
TEIJIOBOro OajaHca.

Texnuueckue ycmpoicmeéa U NpaKkmuyeckoe HpumeHeHue. TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMHU MOJYYEHUSI COBPEMEHHBIX MATEPHAIIOB, B
TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

1. CBolicTBa HaCBIIIEHHBIX MApPOB.

2. Kunienve npy NOHM>KEHHOM JIaBJICHUMU.

3. Cnoco0Obl U3MEPEHHUSI BIAKHOCTH.

4. HaOmroneHre HarpeBaHMsl W IUIABJIEHUS KPUCTAJUIMYECKOIO BELECTBA.

5. JlemoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuwl

1. I3MepeHne OTHOCHUTENBHOW BIIAXKHOCTH BO3AYyXa.

PA3JEJI 4. 9JIEKTPOIUHAMUKA

Tema 1. DuekTpocTraTuka

DnekTpu3anus Tel. DJIEKTPUYECKHi 3apsn. JlBa BHIA SIEKTPUUECKUX 3apsiIOB.
[IpoBOAHWKM, JUAIEKTPUKK U  TOJYIPOBOJIHHKHU. 3aKOH  COXpaHEHUS
ANEKTpUYECKOro 3apsiaa. B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeudHbli
AIEKTPUYECKUIN 3apsf. OneKkTpudeckoe mnojie. Hanpssk€HHOCTh 3IEKTPUYECKOro
nons. [IpyHOun cynepno3uuyy 3J€KTPUYECKUX MoJied. JIMHMM HanpsKEHHOCTH
AIEKTPUYECKOTO TIOJIA.

PabGora cun snekrpocratuueckoro mnons. Ilorenuuan. PazHocTs moTEeHIMANOB.
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[IpoBOAHUKN W OUAJNEKTPUKH B DJIEKTPOCTATHUUECKOM Moje. [uanexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DNEKTpOEMKOCTh IIOCKOIO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

Texnuueckue ycmpoucmeéa U  NpPAKMU4ecKkoe  npumMeHeHue: DIECKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IIPUHTEDP.

Jlemoncmpayuu

1. YcTpoicTBO M NpUHLIMI AEUCTBUS DJIEKTPOMETPA.

2. B3aumMoeiCcTBUE HAIEKTPU3OBAHHBIX TEI.

3. DIEKTPUYECKOE TOJIE 3APSHKEHHBIX TEll.

4. TIpOBOJHUKM B 3JEKTPOCTATUYECKOM MOJIE.

5. DnekTpocTaTH4ecKas 3aluTa.

6. [InpneKkTpuku B 3JEKTPOCTATUYECKOM TOJIE.

7. 3aBUCUMOCTb DJJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOWAIu
IJIACTUH, PACCTOSHUSL MEXIAY HUMHU U JTHUDJIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apssKeHHOT0 KOHJIEHcaTopa.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomol

1. 3mMepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. I1ocTOAHHBIN JIEKTPUYECKHH TOK.

Tokn B pa3snuuHbIX cpenax.

DIIEKTPUYECKUN TOK. Y CJIOBUS CYLIECTBOBAHUS AIEKTPUYECKOT0 TOKA. McTOUHMKH
toka. Cuna Toka. [TocTtosiHublil TOK. Hanpspxenue. 3akoH Oma 11l yyacTKa LEnH.
DJIEKTPUYECKOE  COMPOTUBIICHHE.  YIIEIbHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MapajuIeIbHOE, CMEMIAHHOE COECIMHEHHUE MPOBOIHUKOB.
Pabora 3JIEKTPUUECKOTO TOKa. 3aKkoH Jxoyna-Jlenua. MOIIHOCTD
anekTpuyeckoro Toka. IJ[C v BHyTpEHHEE COPOTUBIIEHUE HCTOYHHUKA TOKA. 3aKOH
Owma 11 TosTHOM (3aMKHYTOM) 3JeKTpudeckoi nenu. KopoTkoe 3aMbIKaHue.
DNeKTpOHHAs ITPOBOJIUMOCTD TBEPABIX METaJIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTb.
OnexkTpuyeckuid TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITYYKOB.
ITomynpOBOIHHKMY. CoOcTBeHHas 151 IIpUMECHAs IIPOBOAMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.
ONEeKTpUYEeCKMA  TOK B pacTBOpax M pacIiulaBax  DJIEKTPOJIUTOB.
DIEeKTpOoaUTHYECKas: JUCCOUMALHNS. DIEKTPOIIU3.

DNeKTpUYeCKUd TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATENIbHBIA pa3psl.
Monnus. 11na3ma.

Texnuueckue ycmpoucmea U  NpaKMUyeckoe  HnpuMeHeHue.  aAMIEPMETD,
BOJITMETP, pEOCTaT, HCTOYHUKH TOKa, OJIEKTPOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBIN
JTMOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNOJ, TAIbBAHUKA.
Jlemoncmpayuu

1. W3mepeHne cuiibl TOKA M HAIPSKEHUS.

2. 3aBUCUMOCTH COIIPOTHBIICHHS LWJIWHIPUYECKUX NPOBOJHHUKOB OT JJIMHBI,
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IJIOIIAIA TTONEPEYHOrO CEUYECHHUSI U MaTepuala.
3. CmemaHHOE COEAUHEHUE MPOBOJHUKOB.

4. Tlpsmoe uzmepenne I/]C. KopoTkoe 3aMblKaHUE TaIbBAHUYECKOTO AJIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

5. 3aBHCHUMOCTb COIIPOTHBIIEHHS METAJUIOB OT TEMIEPATYPBHI.

6. IIpoBOOUMOCTb 3JEKTPOIUTOB.

7. UckpoBoii pa3psil U MPOBOJAUMOCTb BO3/1yXa.

8. OIHOCTOPOHHSS NPOBOAUMOCTH AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuwl

1. N3yueHue cMemaHHOTO COEUHEHUSI PE3UCTOPOB.

2. U3mepenune D/1C UCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUS.

3. HaGnrogenue snektposnsa.

MEXIIPEJIMETHBIE CBsA3U

Nzyuyenue kypca ¢usuku 0azoBoro ypoBHs B 10 Kkilacce OCYIIECTBISIETCS C
y4€TOM COZEpKATEeNbHbIX MEXIPEIMETHBIX CBsI3ed € KypcaMH MaTeMaTUKH,
OWoNOTHY, XUMUH, Teorpaguu M TEXHOJIOTHH.

Mesicnpeomemnvle  nouamus, CEA3GHHLIE C  U3VUEHUEM Memo008 HAYUHO20
nO3HaHUs: SIBICHHUE, HAy4YHbIM (akT, TUmore3a, (u3nueckas BEIUYUHA, 3aKOH,
Teopusi, HAOIIOACHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPEHHE.
Mamemamuka:  pelIeHHME  CHCTEMbl  YpPaBHEHMH; JIMHEHHAas byHKUHA,
napabona, runep0bonia, ux rpadUKud U CBOMCTBA; TPUTOHOMETPUUYECKUE (DYHKIIUU:
CHHYC, KOCHUHYC, TaHT€HC, KOTAaHIEHC; OCHOBHOE TPHUTOHOMETPHUECKOE
TOXKJIECTBO; BEKTOPHI M MX MPOEKIIMK Ha OCU KOOPJAUHAT, CIIOKEHHUE BEKTOPOB.
Buonocus: MexaHuueckoe MABM)KEHHE B JKMBOM mnpupone, anddysus, ocmoc,
TEII000MEH JKMBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAU, TEIJIOBOE PAaBHOBECHUE),
AJIEKTPUYECKHUE SIBJICHUS B >KUBOM IPUPOJIE.

Xumusi: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJb
BEIIECTBa, MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, KHUAKOCTEH W
ra3oB, 3JEKTPUUECKHE CBOMCTBA METAJJIOB, DJEKTPOJUTHUECKAs IHUCCOLMAIINA,
rajJbBaHUKA.

l'eoepagpusa: BIaXHOCTH BO3AyXa, BETPHI, OapoMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE NIBIKEHUN C HCIONH30BAHHEM MEXaHH3MOB, YUET
TPEHUS B TEXHUKE, MOAMIUITHUKN, UCTIOJb30BaHNE 3aKOHA COXPAaHEHUS MMITYJIbCa B
TeXHHUKE (pakeTa, BOAOMET W T. I.), IBUTATENh BHYTPEHHETO CrOpaHus, mapoBas
TypOuHa, OBITOBOM XOJOJWJIBHHUK, KOHAWIIMOHED, TEXHOJOTHH TOIydYeHUs Co-
BPEMEHHBIX MAaTEpHUaJOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHO- TEXHOJIOTHUH,
AIIEKTpOCTAaTUYECKass  3allUTa, 3a3€MJIEHUE DJEKTpO- MNpHOOpOB, KCEPOKC,
CTPYHHBIN NPUHTEP, 3JIEKTPOHATPEBATENIbHBIE MPHUOOPHI, ANEKTPOOCBETUTEIbHbBIE
npuoOOpPHI, TATbBAHHKA.
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11 kaacce
PA3JAEJI 4. DJIEKTPOANHAMUNKA
Tema 3. MarautHoe moJjie. JJeKTPOMArHUTHAS WHAYKIUA
IToctostHHBIE MarHuTHL. B3auMonelrcTBHE ITOCTOSAHHBIX MAarHUTOB. MarsnurtHoe
nose. BekTop MarHuTHOM MHAYKUMU. [ [puHIMI Cyneprno3uuuyn MarHUTHBIX MOJIEH.
JIlvHnn MarHuTHOM HMHAYKUMHU. KapTMHa JIWMHMM MarHUTHOW HMHAYKUIHUMU MOJIS
MMOCTOSTHHBIX MAarHUTOB.
MarauTtHoe moJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUNA MHIYKUUA MArHUTHOTO
MOJISL JJIMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJI HUKA,
KaTylmku ¢ TOkoM. OnbIT Opcrena. BzauMoeicTBre TPOBOJHUKOB C TOKOM.
Cuna Amnepa, e€ Mmoaynb 1 Hanpasienue. Cuna JIopeHiia, €€ MOyJib U HallpaBJICH
ue. J[BrkeHue 3apspKeHHOM YacTHUIThI B OJTHOPOJIHOM MarHUTHOM 1ojie. Paborta cuiibl
JlopeHua. SIBjneHue 3JIEKTpOMAarHUTHOM WHAYKOWHU. [I0oTOK BEKkTOpa MAarHUTHOMU
uaaykuun. OJIC uHAykuuMu. 3aKOH SJIEKTPOMArHUTHOW wHAykKuuun Papanes.
BuxpeBoe snekrpuueckoe nojie. IJC MHAYKIMU B NMPOBOJHUKE, ABUKYIIEMCS
IOCTYIIATENBHO B OJJHOPOAHOM MarHuTHOM mnouie. [Ipasuio Jlenna.
NunyktuBHOCTh. SBneHue camouHAykuuu. IJIC caMOMHAYKIHUH.  DHEprus
MAarHUTHOTO MOJIs KaTyIIKK ¢ TOKOM. DJIEKTPOMarHuTHOE MoJIe.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: MOCTOSHHbIE MarHUTHI,
AIEKTPOMArHUThl, 3JIEKTPOJABUIATENb, YCKOPUTEIN JJIEMEHTApPHBIX 4YaCTHII,
WHIyKIIMOHHAS TI€Yb.
Jlemoncmpayuu
OnbIT Dpcrena.
OTKJIOHEHHE DJIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.
JIuHMM WHIYKIIUM MarHUTHOTO TOJIS.
B3aumoneiictBue AByX MPOBOJHUKOB C TOKOM.
Cuiia Ammnepa.
JevictBue cuibl JIOpeHIa Ha MOHBI 3JEKTPOJIUTA.
SIBiIeHME BIEKTPOMArHUTHOW UHIYKIIUU.
[TpaBuno Jlenua.
9. 3aBucumocts IJIC MHAYKIMH OT CKOPOCTH M3MEHEHHS MarHUTHOrO MOTOKA.
10. fIBneHne caMOMHIYKIMU.
Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuwl
1. M3ydyeHne MarHUTHOTO MOJISI KaTYIIKKA C TOKOM.
2. HccnenoBanue AEUCTBUA TMOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.
3. HccnenoBanue sBICHUS IJIEKTPOMArHUTHOW WHIYKIIMH.

PN B LD =

PA3JEJI 5. KOJIEBAHUSA U BOJIHbBI

Tema 1. Mexannuyeckue U JIeKTPOMATHUTHBIE KOJeOaHUS

KonebarenbHas cucTeMa. CBoOoiHbIE MEXaHHYECKHUE KOJICOaHMSI.
["apmonnyeckue konebanus. Ilepwon, uwactora, amrmmuTyaa U (aza KoneOaHUI.
[IpyrHHBIN MaATHUK. MaTeMaTUYECKU MASITHUK. YPAaBHEHHE TaAPMOHUYECKUX
kosebanmii. [IpeBpareHune sHEpTUN MpHU TAPMOHUYECKUX KOJICOAHMSIX.
KonebarenbHbiit  KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE  KoJieOaHUS B
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UJCATBHOM KOJIEOATEIbHOM KOHType. AHAIOTMs MEXIy MEXaHWYECKUMHU U
AJIEKTpOMAarHuTHeIMU Konebanusimu. ®dopmyna Tomcona. 3akoH CcoXpaHEHUs
SHEPrUM B HIEAJIHbHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBinenne o 3aTyxawluxX KojeOaHUsAX. BbIHYXIEHHbBIE MEXaHUYECKHE
kosneOanus. Pe3onanc. BbIHy»IeHHbBIE 3JIEKTPOMAarHuTHbIE KOJeOaHusl.
[lepemennsii  TOk. CUHYyCOMIANbHBIA  MNEPEMEHHBIH  TOK.  MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUTUTYJHOE M JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpPsHKEHUS.

Tpancdopmartop. IlpousBoacTtBo, mnepenadya MU NOTPEOJICHHE BIEKTPUUECKOM
DHEPIUHU. DKOJOTMYECKHE PHUCKH IIPU IPOU3BOJCTBE dJIEKTpodHepruu. Kynbsrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HH.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue. dIEKTPUIECKUN 3BOHOK,
reHepaTop IMEPEMEHHOI0 TOKA, JIMHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

1. WccnenoBanue mapaMeTpoB KoyieOaTEIbHOM CHUCTEMbl (TIPYKUHHBIN WITH
MaTeMaTUYECKUIl MasTHHK).

2. HaGnronenue 3aTyXxarmommx KojaeOaHmid.

3. UccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

4. HabntogeHue pe3oHaHca.

5. CB0OO/IHBIE AIEKTPOMArHUTHBIE KOJIEOaHUS.

6. OcunsuiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUS OT BPEMEHM) s
AIEKTPOMArHUTHBIX KOJIEOAHUM.

7. Pe3oHaHC 1TIpU IIOCJIENOBATEIBHOM COCIMHEHUU PE3UCTOPA, KATYIIKU
MHJYKTUBHOCTH M KOHJIEHCATOPA.

8. Moenp JIMHUM 3JIEKTPOIEepEauH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

1. WccrnenoBanue 3aBUCUMOCTH IEpUO/a MajblX KOJ€OaHWN Ipy3a Ha HUTH OT
JUIMHBI HUTH ¥ Macchl rpy3a.

2. NccnenoBanue NEPEMEHHOIO TOKA B LIETIH U3 MOCIEAOBATENIBHO COETHMHEHHBIX
KOHJIEHCATOpa, KaTyIIK!d U PEe3UCTOopa.

Tema 2. Mexannuyeckue _ U 3JIEKTPOMATHUTHBIE BOJIHBI
Mexanuyeckue BOJIHBI, ycinoBus pacrpoctpanenus. [lepuoa. Ckopocts pacnpocTpa
HEHUs U JuiMHA BoJHBI. [lomepeunblie U mpooJibHbIE BOJHBI. MHTEpdepeHus u a
uppakuuss MexaHU4eckux BOJH. 3BYyK. CKOpocTh 3Byka. ['pOMKOCTH 3ByKa.
Boicota ToHa. TemOp 3Byka. DIEKTPOMArHUTHBIE BOJIHBI. Y CIOBHUSI HU3Iy4YEHUS

DJIEKTPOMArHUTHBIX BOJH. B3auMHass opueHTanus BEKTOPOB EV, BV, Vv B
DIEKTPOMAarHuTHOM BoOJHE. CBOWMCTBAa JJIEKTPOMAarHWTHBIX BOJIH: OTPaKCHHE,
npelioMyIeHue, mnojispusauus, Audpakuus, HUHTEpPEpeHIus. CkopocTb
ANEKTpOMarHuTHeIX BoOJiH. Illkana snekTpoMarHUTHBIX BOJIH. [IpumeHeHue
AJIIEKTPOMArHUTHBIX BOJH B TEXHUKE U ObITy. [IpuHIMOBI paguocBs3u U
TeneBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH Cpeabl.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. My3bIKaJbHbIE
WHCTPYMEHTBHI, YIbTPa3BYKOBAsl IUarHOCTHKA B TEXHUKE W MEOULMHE, pajap,
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paauoNpuEMHUK, TEIeBU30p, aHTeHHa, TeiedoH, CBU-neus.

Jlemoncmpayuu

1. OOpa3oBaHue U PACHPOCTPAHEHHE IMOMEPEUYHBIX U TMPOJOIHHBIX BOJIH.

2. Koneb6momeecs: Telo Kak UCTOYHHUK 3BYKA.

3. HaGmoneHue oTpaxeHusI U IPETOMIICHHUSI MEXaHUYECKUX BOJIH.

4. Habmrogenue naTepdepeHIn U TudPAKINH MEXaHUISCKUX BOJIH.

5. 3ByKOBOI pe30HaHC.

6. HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOU U
4acTOTON KOJIeOaHUM.

7. WccnenoBaHue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, [IPEIIOMIIEHUE,
noJispu3anus, audpakuus, HHTephepeHIus.

Tema 3. OnTuka

I'eomeTpuueckas  onrtuka. IIpsAMoOnIMHENHHOE  paclIpoOCTpaHEHUWE CBETa B
onHopoaHoi cpexae. JIyu cBera. ToueuHblil ncTOYHUK cBeTa. OTpakeHHUE CBETA.
3akoHbl OTpakeHHs cBera. [locTpoeHue wH300pakeHHl B IJIOCKOM 3epKalie.
[Tpenomnenue cBeTa. 3aKOHBI HPEIOMIICHUS CBeTa. AOCOJIOTHBIA IMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yros MOJHOIO
BHyTpeHHero orpaxkeHus. [lucnepcus cera. CnoxHbIM cocTaB 0eloro cera.
[[Ber. CoOwparomme W paccewBaromue JHWH3BL. ToHKas auH3a. DOKycHOE
paccTosiHME M ONTHYECKas cuiia TOHKOW nuH3bl. IlocTpoenne n3oOpaxxeHuil B
coOMparolUX U pacceuBarOIIMX JuH3aX. PopMyna TOHKOM JIMH3bL. YBEJIUYEHUE,
JlaBaeMoe€ JINH30MU.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OINTUKH.

BonnoBas onrtuka. MuTepdepenims cBera. KorepeHTHble HUCTOYHUKU. YCIOBHS
HaO0JII0ICHH S MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KAPTHUHE OT JABYX C
MH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cera. dudpakuuonHas pemérka. YciaoBue HAOMIONEHUS TIaBHBIX
MaKCUMYMOB TIpH TMaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JTU(PAKIIMOHHYIO
PELIETKY.

[Tongapuzanus ceera.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: OUKH,

aymna,  Qoroanmapar, MNpPOEKIHOHHBIA  ammapar, MHUKPOCKOM,  TEJIECKOIL,
BOJIOKOHHAs ONTHKA, TUPPAKIUOHHAS PELIETKA, MOISIPOU/I.

Jlemoncmpayuu

1. IIpsMonuHelHOE pacnpOCTpaHEHHE, OTPAKEHUE M IPEIOMIICHHE CBETA.
OnTuyeckue nTprudOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mozenb cBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopnenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenne maTepdepeHIny cBeTa.

HaGnronenne nudpaxiuu crera.

Habmronenne nucnepcuu cBera.

[TomyyeHue cniekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuyenue cnekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKU.

WA R WD
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10. HaGmronenue mosisipu3aliui CBETA.

Yyenuueckuii sxcnepumenm, nabopamophuvle pabomol

1. I3MepeHne nokazaresnsi NpesioMJIEHUs CTEKJIA.

2. UccnenoBanue CBOMCTB M300paK€HUMN B JIMH3AX.

3. HaGnrogenue nucmepcuu cBera.

PA3JIEJ 6. OCHOBBI CIEIIMAJIBHOM TEOPUHA
OTHOCUTEJBHOCTH

I'paHuIBl NPUMEHMMOCTH KJIACCUYECKOM MEXaHUKU. [locTynaTsl cienuanbHON
TEOPUU OTHOCUTEIHLHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMme, MPHUHIUN OTHOCUTEIBHOCTH OiHIITeHHAa. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U COKpaIlleHUE JUTMHBI. DHEPIUs U
UMITYJIbC PEISTUBUCTCKON YacTullbl. CBsI3b MACChl C DHEPTUEH U UMITYJILCOM
PEASATUBUCTCKOW YACTULIBI. DHEPTHUS MOKOSI.

PA3JAEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Di1eMeHTbl KBAHTOBOI ONTHKH

®otonsl. ®opmyna [lnanka cBs3u >HEpruu PoTOHA C €ro YaCTOTOH. DHEpPTus u
uMmiysbe potoHa. OTkpeiThe U uccneaoBanue Goroddpdexra. Onwitel A. I'. Croner
oBa. 3akoHbI poTodddekra. YpaBHenue JiHmTeitHa s hoTodddexra. «KpacHas
rpanuia» ¢orodddexra.

Hasnenue ceera. OnwiTel I1. H. JIleGeneBa. Xumudeckoe ACHCTBHE CBETA.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue: (HOTOIIEMEHT,
dboTomaTYMK, COoTHEUHasi OaTtapes, CBETOANO/I.

Jlemoncmpayuu

1. ®oToaddexT Ha ycTaHOBKE C ITMHKOBOM TIACTHHOM.

2. UccnenoBanue 3aKkoHOB BHeNIHETo (pororddekra.

3. CBeToauo.

4. ConmueyHasi 6arapes.

Tema 2. CTpoeHue atoma

Monens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-4acCTHIIL.
Ilmanerapnas wmoxaens aroma. Ilocrymarsl bopa. M3myuenune w mnorjomnieHue
(OTOHOB MpU MEPEXO/€ aTOMa C OJHOIO YPOBHS SHEPIHMM Ha Jpyroil. Bumel
criekTpoB. CHEKTp ypOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonHoBbie cBoiicTBa uactul. Bomubel ge bpoitns. KopryckynsipHO-BOJHOBOM
nyanu3M. CHOHTaHHOE U BBIHYKJICHHOE M3ITy4YCHUE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: CIeKTpAJIIbHbIA aHaJn3
(ceKTpocKoIl), Jiazep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

1. Monaens onbiTa Pezepdopra.

2. OnpenesieHue JUIMHBI BOJIHBI Jla3epa.

3. HaGnronenue MUHEHYATHIX CIIEKTPOB U3ITYyUYCHHS.

4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

1. HaGnronenue TMHEHYATOTO CIIEKTpa.

Tema 3. ATomMHOe AP0
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OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME CIOXKHOCTb CTpoeHusa sapa. OTKpbITHE

paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa

panroakTUBHOrO n3nyudeHus. Cpoiictea anbda-, 6eta-, ramma-us3inydyeHus. Bnusaue

PagUOaKTUBHOCTHU HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. Hyknonnas moaens siapa ['eitzen6epra-lBanenko.

3apsin saapa. MaccoBoe uncio spa. M30Tomnsl.

Anbpa-pacnan. OJEKTpOHHBIA M  TO3UTPOHHBIN  OeTa-pacma. I'amma-

U3JIly4yeHre. 3aKOH PaJuOaKTHUBHOTO pacnajia.

OHeprus CBsI3U HYKJIOHOB B szipe. Snepubie cuibl. Jledekt Macchl sapa.

SlnepHble peakuuu. JleneHue U CUHTE3 sAIEp.

Anepubiit peakrop. TepmosinepHblii cunres. [IpoOaeMbl U NEPCTIEKTUBBI SIEPHOM

DHEPIreTUKH. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTETUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE MMO3UTPOHA.

Mertonpl HaAOJIOICHHUS U perucrpanuu AIEMEHTaPHBIX YaCTHLI.

dyHaamMeHTaIbHbIe B3aUMOJEHCTBUSA. ENMHCTBO ¢u3nveckon

KapTUHBI MHpA.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. TO3UMETpP, Kamepa

Bunbcona, siaepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

1. C4€TUMK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuwl

1. UccnenoBanue TpekoB yacTull (MO TOTOBBIM (oTOrpadusim).

PA3JAEJ 8. OJIEMEHTBI ACTPOHOMUU U ACTPO®PU3IUKU

Ortanbl pa3BUTUS ACTPOHOMHUH. lIpuKiIaTHOE W MHPOBO33PEHYECKOE 3HAUYCHUE

actpoHomuu. Bun 3B&3mHoro Heba. Cospe3nusi, spkue 3BE3/bI, IUIAHETHI,

ux Buaumoe aBuxeHne. Conneuynas cucrtemMa. ConHue. ConHeyHas aKTHUBHOCTb.

Ncrounuk sHeprum ConHua v 3BE34. 3BE3ABI, UX OCHOBHBIE XapaKTEPUCTUKH.
JluarpamMma  «CHEKTPaJIbHBIA  KJIACC - CBETUMOCTBHY». 3BE31bl  TIJIaBHOU

MOCJIEIOBATENBHOCTH. 3aBHCHUMOCTh «MAacca - CBETUMOCTb» JUIsl 3BE3[ [JIaBHOMN

MOCJIEAOBATEIBHOCTH. BruyTtpennee CTpOEHUE 3BE3I. CoBpemeHHbIE

IIPEICTABICHUS O MPOMCXOXKACHUH W 3Boounu CoiHua W 3BE3/. DTalbl KU3HU

3BE31. Mneunbiii [yt — Hama [Manaxktuka. [lomoxenune n nemxenne ConHLa B

[Namaktuke. Tunel ranaktuk. Pagroranaktuky u kBasapsl. YEpHBIE OBIPHI B SApax

TaJIaKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopu

s bonemioro B3peiBa. PenukToBoe m3iyueHue. MacmTabHas — CTPYKTypa

Bcenennoii. Meraranaktuka. Hepeménabie mpoOiaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

1. HabmtoieHus: HEBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHHUEM KOMIBIOTEPHBIX 1

PWIOXKEHUN ISl ONpeAesieHUs MOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO

JIaTy: OCHOBHBIE c03Be3usi CEeBEpPHOIo MOJylIapusi U pKHUE 3BE3/bI.

2. Habmonenus B teneckon Jlynsl, mnaner, Mneunoro IlyTu.

OBOBIIAIOIIEE TIOBTOPEHHUE

Ponb (u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTMYECKOM, COLMATIbHON
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U OITHUYECKON cdepax [eAaTeTbHOCTH YeNOBEKa; pojib U MECTO (U3UKU U
aCTPOHOMHU B COBPEMEHHOM HAYyYHOU Kap- TUHE MUPA; POJIb GU3NUECKON TEOPUU B
dbopMHpOBaHUU MPECTaBICHUHN 0 (U3UUECKON KapTUHE MUpPa, MECTO (PU3MUECKOU
KapTUHBI Mupa B 0OmEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTAaBICHUN O MPUPOJIE.

MEXIIPE/IMETHBIE CBA3U

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIseTcs ¢ y4€ToM
COJIEpXKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTUKH, OHOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJOTHUHU.

Meowxcnpeomemnvlie nouamus, CeA3aHHbIE C  U3YUEHUEM Memoo08 HAYYHO20
no3Hauus: SIBIICHUE, HAy4HbIM (akT, rumore3a, (pu3nUecKas BeJIMYMHA, 3aKOH,
TeOopusi, HAOII0/ICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEb, U3MEPECHHUE.
Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHUH; TPUTOHOMETpUUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC; OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO;
BEKTOPBI U UX NPOEKIMU HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB; ITPOU3BOJHBIC
AJNIEMEHTAPHBIX  (PYHKIUH; TPU3HAKK TMOJ00US TPEYTOJIbLHUKOB, OIpPEACIICHUE
TIOMAN TUIOCKUX (UTYp U 00BEMA Tell.

buonoeus: o»nextpuueckwe SBICHUS B OKUBOM mpupone, KoseOaTenbHbIe
JIBUKEHHS B )KUBOW NMPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJIE, AEUCTBUE
paarauy HA )KUBbIE OPraHU3MBL.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX TEIl,
MEXaHU3Mbl O00pa30BaHUsl KPUCTALNTMYECKOMN PEIIETKH, CIIEKTPaJbHbIN aHAIN3.
l'eoepaghusi: MarHUTHBIE TTOJTFOCA 3€MITH, 3aJI€KU MAarHUTHBIX Py, GOTOCHhEMKA 36MH
01 TOBEPXHOCTH, MPE/ICKA3aHUE 3EMIIETPSCCHUI.

Texnonoeusa:  JHHUM  DIIEKTPONEpPENAad, TEHEpaTop MEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, WHAYKUIHWOHHAS M€4b, pajap, PaJuONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBU-nedyb, NMPOSKIIMOHHBIA armapar, BOJOKOHHAs OITHKA,
coJiHeYHasi Oarapes.
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TEMATHUYECKOE IINTAHUPOBAHUE KYPCA ®U3MKA

10 kaacc

2 yaca B HeJIeI, Bcero — 68 4Jacos, pe3epB — 2 yaca

TemaTndeckuii 0JI0K, TeMa

OcHoBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1€SITETbHOCTH YUAIIIUXCS MPH
H3yYeHHH TeMbl 3
(1a yposne yuebOHbIx Oelicmeuil)

PA3JIEJ 1. ®PUBUKA U METO/JIbl HAYYHOI'O IIO3HAHUA (2 4)

Tema 1.
dusuka U MeTOILI
Hay4YHOTO MO3HAHUS

®u3uka — Hayka o npupoje. Hayunble MeToJibl
MO3HAaHUS OKpYy:karomiero mupa. Ponb skcrnepuMenta
U TEOPHUH B MPOLIECCE MO3HAHUS MPUPOIBIL.

Pabora B rpymme mo moaroTroBke KOPOTKHX COOOIIEHUH O
poii U MecTe (PU3HKHU B MPAKTUICCKON JIEATEIHHOCTH
JIIOZEH.

(2 9) DKCMEPUMEHT OcBocHHE OCHOBHBIX MPUEMOB PabOTHI C IHPPOBOIA

B ¢usuke. MonenrpoBanue QpU3NUECKUX SBIEHUI U | TabopaTopuei mo Qpusuke.

npoueccoB. Hayunsle runoressl. dusnueckue

3aKOHBI U T€OpHUH. [ paHUIBl IPUMEHUMOCTH

¢u3udecknx 3akoHOB. [IpUHIIUT COOTBETCTBUSI.

Ponb 1 MecTo dusuku B popMupoBaHUU

COBPEMEHHOM HAYYHOU KapTUHBI MHpA, B

IPaKTUYECKON A TEIbHOCTH JIIOJICH.

PA3JIEJI 2. MEXAHHUKA (18 v)

Tema 2. Mexannueckoe nBuxkeHUE. OTHOCUTEIBHOCTD ITpoBeneHune sKciepuMeEHTa: U3yYEHHUE HEPAaBHOMEPHOTO
Kunemaruka MeXaHUYEeCKOro JBmxkeHus. Cucrema oTcuéra. JBUKEHMSI C LEJIbIO OIpe/ieJIeHUsI MTHOBEHHON CKOpPOCTH;
(5 v) TpaexTopus. [lepemernienue, ckopocTs (cpenHss UCCJIEJOBAaHNE COOTHOILEHUSI MEXY IyTsAMH,

CKOPOCTb, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE
MaTepUaJIbHOU TOYKHU, UX IPOCKLUHUHA HA OCU CUCTEMBI
koopauHat. CiokeHue nepeMerieHnii U CI0KEeHHe
CKOpPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOpPEHHOE

npsMoJIMHeHoe aBrxkenue. I'papuxu

3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,

YCKOPEHUS, IIYTH U NEPEMELICHUS

MPONJEHHBIMU TEJIOM 3a IOCJIEIOBATENbHbIE PaBHbIE
IIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKECHHUU
C Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO; U3y4YEHUE
JIBIDKEHUS 1IapuKa B BS3KOH >KuakocTH. OObsCHEHHE
OCHOBHBIX IPHUHIIUIIOB JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUAOMETp, LENHBbIE U PEMEHHBIE
nepesayy JIBUKEHHS; U YCIOBUM MX 0€3011acHOTO
VICIIOJIb30BAHUS B TIOBCEIHEBHOM JKU3HHU.
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MaTepUaIbHONW TOUKH OT BPEMEHHU.

CBoOoaHOe maneHue. Y CKOpeHHue CBOOOIHOTO
NaJICHNUS.

KpuBonnHueliHoe aBmxkenue. J[BuxeHue
MaTepUaIbHONW TOUKU MO OKPYKHOCTH C IOCTOSTHHOU
0 MOAYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb,
JAuHeRHast ckopocTb. Ilepuon u yacrtora obparieHus.
HenTpocTpemMurenbHOe yCKOpEHHUE

Pemenue pacuérHbIX 3a1a4 ¢ SIBHO 3aJaHHOMN
(U3UYECKON MOJIETBIO C UCIIOIH30BAHUEM OCHOBHBIX
dopmyn kunematuku. [locTpoeHue u aHanu3 rpapuKoB
3aBUCHUMOCTEN KMHEMATHYECKUX BEJIMYMH OT BPEMEHH.
PacnioznaBanue Gu3NUYECKUX SIBICHUN B YU4EOHBIX OMBITAX|
Y OKPYXAaIOIIEeH )KU3HU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEUHOE IBUKEHUE,
CBOOOJIHOE TAJICHUE TEJl, ABMKEHUE TIO OKPYKHOCTH.
OnuncaHue MeXaHWYECKOIro JBMIKEHHS C MCIOIb30BaHUEM
(GU3NYECKUX BEIMYMH: KOOPAWHATA, MyTh, TIEPEMEIICHHE,
CKOpPOCTb, YCKOPEHHE.

PaGoTta B rpynmax npu IiaHUPOBAaHHWH, MMPOBEACHUU U
MHTEPIIPETALMU PE3YIBTATOB OIBITOB, U aHAJIU3E
JIOTIOJTHUTEIBLHBIX UCTOYHUKOB WH(MOPMAITUU IO TEME.

Tema 3.
Hunamuxka (7 1)

[IpuHnun otHocurensHocTy ['anunes. 1lepBelii
3akoH Hprotona. MIHepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuia. IlpuHnun cynepno3uuuu Cuil.
Bropoii 3akon HeroToHa M1 MaTepuaibHOM TOYKH.
Tperuii 3akoH HbrOTOHA [UIs1 MaTEpPUAIIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TAroTeHHs. Cuia TSHKECTH.
IlepBas xocmuueckas ckopocTb. Cuiia ynpyrocTH.
3akoH ['yka. Bec tena. Tpenue. Buasl Tpenus
(mokos1, ckoNbXKeHus1, kKaueHus1). Cuma TpeHus..
Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U cuiia
Tpenus nokos. KoadduuueHt tpenus.

Cwita conpOTHBIICHHS NIPU JBUKEHUU Teja B
KHUJKOCTU WIH rase.

[TocTynarenbHOE M BpallaTeIbHOE ABUKEHUE
a0CONMIOTHO TBEPAOTO Tela. MOMEHT CHIIBI
OTHOCHUTENIBHO OCH BpameHus. [lnedo cuisl.
VYcnoBus paBHOBeCHs TBEPAOrO Tesa

[IpoBenenue sKcriepuMeHTa: UcciaeoBaHUE
3aBHCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKHUHE
U pE3MHOBOM 00paslie, OT ux

nedopmaruu; u3ydeHue ABMKEHUST Opycka Io
HaKJIOHHOM TUIOCKOCTH; UCCIIEIOBAHUE YCIOBUHI
paBHOBeCHsI TBEPAOIO Tella, UMEIOIIET0 OCh BPALCHUSI.
OO0BbscHeHHe 0COOEHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O MPSAMOJIMHEWHOTO JBH)KEHUS,
CBOOOAHOTO TAJCHUS TEN, ABMKCHUS

10 OKPY>KHOCTU Ha OCHOBE 3aKOHOB HbroTOHa, 3akoHa
BCEMHPHOI'O TATOTCHHUSI.

OO0BsicHeHHe OCHOBHBIX MPHUHITUIIOB JACHCTBUS
TEXHUYECKUX YCTPONCTB, TAKMX KaK MOAIINITHUKY.
OObsicHeHHE ABM)KEHUS MCKYCCTBEHHBIX CITyTHHKOB.
Pemenue pacuérHbIX 3a1a4 ¢ SIBHO 3aJaHHOMN
bu3znyecKoil MOAENBI0 C UCTIOIB30BAHUEM OCHOBHBIX
3aKOHOB U (GopMyIl AMHAMHUKHU. Pacro3HaBaHue
(bU3MYECKUX SIBJICHUN B yUY€OHBIX ONBITaX W
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OKpPY’KaIOIIEH JKU3HU: UHEPLUs, B3aUMOJECUCTBUE TEIL
AHanu3 pU3NYECKUX MPOLIECCOB U SBJICHUH C
UCIIOJIb30BAHUEM 3aKOHOB U IPUHIIUIIOB: 3aKOH
BcemupHoro tsarorenus, I, II u III 3axonsr HeroToHA,
INPUHLNI CYNIEPIO3ULMY CUJI, IPUHIUI PAaBHONPABHOCTH
VHEPLHUAIBHBIX CUCTEM OTCYETA.

Tema 4.
3aKOHbBI COXpaHEHUS
B MexaHuKe (6 )

Hmnynbsc MaTepuaibHON TOYKH (Tela), CUCTEMBI
MaTepHAIbHBIX TOYEK. VIMITYyJIbC CHUJIBI 1 U3BMEHEHUE
HMITYJIbCa TeJa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaktruBHOE IBHKEHUE.

Pa6ota criiel. MOIIHOCTD CHIIBL.

Kunernueckas sHeprus MaTepruaibHON TOUKH.
Teopema 00 U3MEHEHHH KHHETUYECKOM SHEPTUH.
[TorenumansHas sueprus. [loreHumanbHas sHEprus
yapyro aehopMupoBaHHON NPYKUHBI.
[ToTeHmanpHas HEPTUs Teaa BOJIU3U TOBEPXHOCTH
3emimn. IloTeHIManbHbBIC 1 HEIOTCHIINAIBHBIC CHIIEI.
CBs13b pabOTHI HEMTOTEHITUATBHBIX CHUJI C U3MEHEHHUEM
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH
COXpAHEHUS MEXAHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

[IpoBenenue >KcniepuMeHTa: U3ydeHue abCoIOTHO
HEyIpyroro yjapa ¢ IMOMOUIbIO JBYX OJUHAKOBBIX
HUTAHBIX MAasATHUKOB, MCCICAOBAaHHUC CBA3U pa6OTBI CHJIbI
C U3MEHEHUEM MEXaHUYECKOM 3HEpruu Tejla Ha MpuMepe
pacTsKEHUsI PE3UHOBOIO KIyTa.

Pemienue pacy€THbIX 3aj1a4 ¢ SBHO 3aJJaHHOMU
bU3NYECKON MOAEIBIO C UCTIOIB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (OPMYJI TUHAMUKH

Y 3aKOHOB COXpaHeHMs. PelieHune kauecTBEHHBIX 3a/1a4 C
ONOpPOi Ha U3yYEHHBIE B pazzene « MexaHuka) 3aKOHBbI,
3aKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/I€ siBiaeHust. OnucaHue
MEXaHUYECKOTO JBUKEHUS C UCIIOJIb30BAHNEM
(I)I/ISI/I‘-IGCKI/IX BCJIMYHH: UMITYJIBC TCJId, KHHCTUYCCKAA
SHEprus, NOTEHIMallbHAs YHEPrHsl, MeXxaHHueckas paboTa,
MEXaHUUECKasi MOIIHOCTb. AHAIN3 (PU3NUECKUX
IIPOLIECCOB U SIBJICHHUI C UCIIOIb30BAHUEM 3aKOHA
COXpaHEHHUs MEXaHUYECKOW SHEPTUU, 3aKOHA COXPAHEHUS
MMITyJIbCA.

OO0bsicCHEHHEe OCHOBHBIX ITPUHIIUIIOB JACHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: BOJOMET, KOMED,
NpY>XUHHBIN ncToNeT. OOBsACHEHNE ABUKEHHS PAKET C
OMOpoi Ha U3yUYeHHbIE (PU3HUECKHUE BETUUMUHBI U 3aKOHbI
MexaHHuKH. Vcroib30BaHNe U MOATOTOBKE COOOIICHUN O
IIPUMEHEHNHN 3aKOHOB MEXAHUKU COBPEMEHHBIX
WH(GOPMAIMOHHBIX TEXHOJIOTHH s TIOUCKA,
CTPYKTYpPHUPOBAHUs, UHTEPIPETALMH U NIPEACTABICHUS
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MH(POPMALIUU, KPUTHUECKUI aHAIN3 MTOJTy4yaeMOi
uH(bOpMaLUH.

PA3JIEJ 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMMKA (24 4)

Tema 1.
OCHOBBI MOJIEKYJISIPHO-
KHUHETH4eCcKoi Teopuu (9 u)

OcCHOBHBIE TOJIOKEHHST MOJIEKYJISIPHO-KUHETHYECKOM
teopun. bpoyHoBckoe asmxenue. Juddysus.
Xapakrep JBHKEHUS U B3aUMOJECUCTBUS YaCTHULL
BelecTBa. Mozenu CTpoeHHs Ta30B, JKUJIKOCTEH U
TBEPIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA
OCHOBE 3TUX Mojenel. Macca moinekyin. KonnuectBo
BemtectBa. [locrostnnas ABoraapo. TemnoBoe
paBHOBecue. Temmnepatypa u e€ uzmepenue. lllkana
temneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH UJ1€aTbHOTO
raza. AOCoJItOTHas TeMIeparypa Kak Mepa cpefHeit
KHMHETUYECKON 3HEPTUU TEIIOBOTO JBUKEHUS
4yacTHI Tras3a. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa-Knaneiipona. 3akon JlanbroHa.
N3onponeccel B UI€aIBbHOM Ta3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemecTBa. [ paduueckoe
MIPEACTABICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa.

[IpoBeneHune sKkcrepuMeHTa: ONPEEICHUE MACChI
BO3/lyXa B KJIACCHOM KOMHAaTE€ Ha OCHOBE M3MEPEHUI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIEpaTyphl BO3AyXa B
HEl; UCCIe0BaHUE 3aBUCUMOCTH MEX]ly HapaMeTpaMu
COCTOSIHUSI pa3peKEHHOI0 rasa.

OO0BsicHEeHHE OCHOBHBIX MPHUHITUIIOB ACHCTBUI
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: TEPMOMETP U
OapoMmeTp; U YCIOBUN UX 0€30MacHOr0 UCIOIb30BAaHUS B
ITOBCETHEBHOW JKU3HU.

Pacnio3naBanue pu3nyeckux sBICHUIN B y4eOHBIX OIMbBITaX
U OKpYyXaromei xu3nu: nud¢ysusi, 6poyHOBCKOE
JIBUKEHHUE.

Ornrcanue TEIJIOBBIX SIBJIICHUM C HCIOJIb30BAHUEM
busznyecKkux BEIWYMH: JaBJICHHUE ra3a, TeMIeparypa,
CpeIHsIsl KUHETUYECKasi YHEPTUsl XaOTUYECKOrO JIBHXKCHHS
MOJIEKYJI, CPEHEKBAIpAaTUYHASI CKOPOCTh MOJIEKYJI.
AHann3 GU3NYECKUX MPOIECCOB U SIBICHUN
UCIIOJIb30BAHUEM MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH
CTPOEHHUSI BEIIECTBA, Ia30BbIX

3aKOHOB, CBSI3M CPEIHEN KMHETHUYECKOW SHEPIHH
TEIUIOBOTO JIBFDKEHUSI MOJIEKYJ ¢ aOCONFOTHON
TeMIepaTypou.

Pemenue pacuérHbIx 3a1a4 ¢ SIBHO 3aJIaHHOM
buznyecKoil MOAENBI0 C UCTIOIB30BAHUEM OCHOBHBIX
nonoxennid MKT, 3akoHOB U popmMyI1 MOJIEKYIISAPHOM
bU3HKH.

Pabora B rpynmnax npu rjiaHUpPOBaHUH, MPOBEICHUU U
MHTEPIPETALMH PE3yJIbTAaTOB ONBITOB, U AHAJIU3E
JIOTIOJTHUTEIHHBIX MCTOYHUKOB MH(MOPMAILIUU TI0 TEME.
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Tema 2.
OCHOBBI TEpPMOAMHAMUKH

(10 )

TepMoauHamuyeckas cucrema. BHyTpeHHsIst sHEprus
TEPMOJAMHAMUYECKON CUCTEMBI U

crocoObl e€ n3MeHenus. KonnuecTBo TEmioTsl U
pabota. BHyTpeHHsIsI SHEpPTUs 0JIHOATOMHOTO
ujeanbHOro raza. Buael teronepenaun:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3ITyYEHUE.
VneapHasg TEIOEMKOCTE BemlecTBa. KoanuecTso
TEIUIOTHI MpH Teruionepenade. [lonstue 06
agunabatHoM mporecce. [lepBroiii 3aK0H
TepMoarHamMuku. [IpuMeHeHne nepBoro 3aKoHa
TepMOJUHAMUKHU K u3onpoueccam. ['paduueckas
MHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeobpatuMocTh
MIPOLIECCOB B MPUPOJIE.

TermoBble MamvHbL. [IpUHIKIIBI JEHCTBUS TETUIOBBIX
MamvH. [IpeoOpa3oBaHus SHEPTUU B TEILJIOBBIX
MammHax. KITJ[ temoBoi mamunel. [ukn Kaprao u
ero KII/I. Dxonoruueckue npoodiemMbl
TEIJI0PHEPTETHKHU.

IIpoBeneHNE yUEHUYECKOTO HKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOM TEINIOEMKOCTH BEILIECTBA.

OO0BsicHeHHe OCHOBHBIX MPHUHITUIIOB JACHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: JABUTATEIb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOMIbHUK,
KOHAMIIMOHED; U YCIOBUI UX 0€301acHOrO
WCIIOJIb30BaHUS B IIOBCEHEBHOW KU3HMU.

Ornucannre U3y4YeHHbIX CBOMCTB TeJl U TEIJIOBBIX SIBICHUUN
C UCNOJIb30BaHNEM (PU3NUYECKUX BEJIMUMH: JaBJICHUE Ta3a,
TEeMIIepaTypa, KOJIUYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, padbora rasza. Pemenue pacuéTHbIxX 3a7a4d ¢ SIBHO
3a/1aHHON (PU3MYECKON MOJIENBIO C MCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M (POPMYJI TE€PMOJIMHAMUKH.
Pemienne kaueCTBEHHBIX 3a/1a4 ¢ OIIOPOU Ha

U3y4eHHbIE B paznene «MosekynspHas u3uka u
TEPMOJMHAMHUKA» 3aKOHbBI, 3aKOHOMEPHOCTH U
¢busndeckue sBiaeHus. PaboTta B rpynmnax npu aHaiause
JOTIOTHUTEIHHBIX UCTOYHUKOB MH(OPMAILIUU IO TEME.

Tema 3.

ArperaTHbl€ COCTOSIHUS
BeuiectBa. dazoBbie
nepexosl (5 )

[TapooOpazoBanue u konaeHcanus. Mcnapenue u
kureHue. AOCONIOTHAs U OTHOCUTENbHAS BIa)KHOCTD
Bo3ayxa. HacelmeHHslil nap. Y aenbHas TeIuiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI
KWUIIEHUS OT JaBJICHHUS.

Tsépnoe teno. Kpucrammmueckue u amopdHbIe Tema.
AHuM30TpOInUs CBOMCTB KpucTaioB. XKuakue
kpuctauibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue
U KpUCTAJUIM3alMsl. Y ellbHas TEIUIoTa IJIaBICHHUS.
CyOmumarusi. YpaBHEHUE TEIUIOBOTO OajaHca.

[IpoBeneHne IKCHEPUMEHTA: U3MEPEHUE OTHOCUTEIBHOM
BJIQKHOCTH BO3/yXa.

OOBsICHEHHE OCHOBHBIX NPUHIIUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: TUTPOMETP U
MICUXPOMETP, KAIIOPUMETP; M YCIOBUH X OE30MMacHOTO
HCIIOJIb30BAaHUS B MOBCEIHEBHOM JKHU3HHU.

Ornucanue NMPUHLHUIOB MOJTYYEHHUsI COBPEMEHHBIX
MaTepuajoB, B TOM YHUCIIE HAHO MaTE€pPHAIOB.

Pemienne pacyéTHpIX 3a1a4 ¢ SBHO 3aJaHHOMU
bu3nYeCcKol MOAENBIO C UCTIOIB30BAHUEM

YpaBHEHHUS TEIUIOBOTO OanaHca. PereHne kaueCcTBEHHBIX
3a/1a4 C ONOPOW Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
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U (QU3MUECKUE SBICHUS 0 TEME.

Pacnio3znaBanue Qpu3nyeckux sBIEHUI B y4eOHBIX
OMBITaX U OKpY’KaloIIeH KU3HU: Aedopmarus TBEPAbIX
TeJI, HArPEBaHUE U OXJIAXKJIEHHUE TeJl, U3MEHEHUE
arperaTHbIX COCTOSIHUM BEIECTBAa U OOBACHEHHE UX Ha
OCHOBE 3aKOHOB U ()OPMYJ MOJIEKYJIIPHON (PU3MKH.
Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTHH st
MOKCKa, CTPYKTYPUPOBAHUSI, HHTEPIPETALIMH U
npecTaBiIeHnuss UHPOPMALMHU MPH MTOATOTOBKE
COOOILIEHNI O MPUMEHEHUU 3aKOHOB MOJIEKYJISIPHOM
($U3UKU ¥ TEPMOJMHAMHMKH B TEXHUKE M TEXHOJOTHSIX.

PA3JIEJ 4. SJIEKTPOIMHAMMKA (22 4)

Tema 1.
Onektpoctatuka (10 )

OnexTpusanus Tea. DIeKTpudeckuil 3apsa. Jsa
BHJIa 3JIEKTpUYECKUX 3apsanoB. [IpoBoaHMKH,
TUBJIEKTPUKU U TIOJTYTIPOBOJHUKU. 3aKOH
COXPAHEHUs AJIEKTPUUECKOTO 3aps/a.
Bsaumopeiictsue 3apsnoB. 3akoH Kynona.
TodeuHbIi NIEKTPUUYECKUH 3apsil. DIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.
[IpuHIIMTT Cyneprno3uIuy AIEKTPUUECKUX TTOJIEH.
JInHnM HanpsKEHHOCTU DIIEKTPUYECKOIO IOJIS.
PaGota cui 31eKTpoCTaTUYECKOro moJsl.
ITorennuman. Paznocts norennuanos. [Iposonuuku u
JTUAJIEKTPUKU B 3JEKTPOCTATUYECKOM II0JIE.
JsnexTpuueckast IPOHULIAEMOCTb.
DnekTpo€MKocTh. KoHeHcaTop. DIeKTPOEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. JHEPrus 3apsKeHHOTO
KOHJICHCATOpa. DJIECKTPUUYECKUM TOK. Y CIOBUSA
CYILLECTBOBAHMSI JIEKTPUUECKOT0 TOKA. MIcTOUHMKN
toka. Cuia toka. [locTtossHubll TOk. Hampsixenue.
3akoH OMa i ydacTKa Lenu. DJIEKTPUYECcKoe
CONPOTHUBJICHUE. Y IEJIbHOE CONPOTUBIICHUE

[IpoBeneHne >KCIIEPUMEHTA: U3MEPEHHE IEKTPOEMKOCTH
KOHJIEHCATOopa.

OOBbsICHEHHE OCHOBHBIX TPUHIIAIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJOTHUM, TAKUX KakK:
AIEKTPOCKOI, JIEKTPOMETP, ANEKTPOCTATUUECKAS
3allUTa, 3a3€MJICHHE JIEKTPONPUOOPOB, KOHACHCATOP,
KOIUPOBAJIbHBINM aImapar, CTpyHHBIN IPUHTEP; U
YCIIOBHM MX 0€30MacHOTO MPUMEHEHHUS B MPAKTUYECKOU
JKU3HHU.

Pemienue pacy€THbIX 3a71a4 ¢ SBHO 3aJJaHHOU
(U3UYECKON MOJACIBIO C UCTIONB30BAHUEM

OCHOBHBIX 3aKOHOB M (POPMYJT 3JIEKTPOCTATUKH.
Pelienne kauecTBEHHBIX 3a]1a4 C OMOPOU Ha
M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (UZNYECKUE
SBJICHUS TI0 TeMe «DIeKTpocTaThkay. Pacno3naBanue
(UBUYECKUX SIBJICHUN B y4eOHBIX OMBITaX W
OKPYXKAIOIIEH KU3HU: DJIEKTpU3ALHUs TEl,
B3aMMOJICIICTBHE 3apsAI0B; U 0OBSICHEHNE UX HA OCHOBE
3aKOHOB U (OPMYIT DIIEKTPOCTATUKH.

OnncaHne U3yYEHHBIX CBOMCTB BEUIECTBA U
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BemiecTBa. [locienoBarensHoe, mapamienbHOE,
CMEIIIAaHHOE COCJIMHEHUE TIPOBOJHUKOB.

PaGora snekrpuueckoro Toka. 3akoH Jxoys-
Jlenmia. MoOIHOCTH 3JIEKTPUUYECKOTO TOKA.

3/1C u BHYTpeHHEE COMPOTHBIICHUE UCTOYHHUKA
ToKa. 3akoH Oma 1Sl MOTHOM (3aMKHYTOM)
anekTpudeckoil nenu. Koporkoe 3aMbIkaHue.
DNEeKTpOHHAs TPOBOJIUMOCTH TBEPIBIX METAJLIOB.
3aBUCUMOCTh COMPOTUBIEHUS METAJUIOB OT
temriepatypbl. CBEpXIIPOBOIUMOCTb.
DnexTpuueckuil TOk B Bakyyme. CBoiicTBa
AIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. COOCTBEHHAsI U MTPUMECHAS
MIPOBOAMMOCTE TIOJTYNIPOBOTHUKOB. CBOMCTBA p—ni-
nepexoa. [lomynpoBogHUKOBBIE TTPHOOPEI.
DJEKTpUUYECKUN TOK B pacTBOpax M paciiiaBax
ANEKTPOJIUTOB. DIIEKTPOIUTHIECKAS TUCCOLIAAITHS.
DnekTpon3. DIEKTPUIECKUNA TOK B rasax.
CaMoCTOsATEbHBI U HECAMOCTOSATEIBHBIN Pa3psl.
Monnus. Ihiazm.

AIIEKTPUYECKUX SBICHUI C UCMOJBb30BaHUEM (U3HUECKUX
BEJIMYWH: AJICKTPUUECKUN 3apsijl, HAMPSHKEHHOCTH
ANEKTPUYECKOr0 MOJIs, MOTEHIMAN, Pa3HOCTh
MOTEHIIHAJIOB, BJIEKTPOEMKOCTB.

[IpoBeaeHne >KCrepuMEHTa: U3yYEHUE CMEUIaHHOTO
coeHEHUS pe3ucTopoB; m3meperue JJ1C ncrounmka
TOKa ¥ €r0 BHYTPEHHETO COMPOTHUBIICHUS; HAOIIOICHUE
anekTpoisinza. OObSICHEHHE OCHOBHBIX MPHUHIIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPONCTB U TEXHOJOTUM, Ta-
KHX KaK: aMIIepMETp, BOJIBTMETpP, PEOCTaT,

HMCTOYHHMKHU TOKA, 3JIEKTPOHArpEeBaTElIbHbIE

MPUOOPHI, ITEKTPOOCBETUTEILHBIE TTPHOOPHI,
TEPMOMETP COINPOTHUBIICHUS, BAKYyMHBIN THOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYITPOBOTHUKOBBINA
JUO/JI, TaTbBAaHUKA; U YCIOBHN HX 0€30MacHOTO
MPUMEHEHHUS B MPAKTHYECKOW KU3HMU.

Pemienue pacy€THbIX 3a1a4 ¢ SBHO 3aJaHHOU
(U3UYECKON MOJIETBIO C MCIIOIH30BAHUEM OCHOBHBIX
3aKOHOB U Qopmyn TeMbl «[IOCTOSHHBIN IeKTpUUeCKUuit
TOK». Pacno3HaBaHue Qu3nM4ecKux SBJIEHUI B y4eOHBIX
ONBITaX M OKPYXKAIOLIEH XKU3HU: DIIEKTPUUYECKAS
MIPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XUMHUUYECKOE,
MarHuTHOE JIEUCTBUS TOKAa. AHAJIU3 3JIEKTPUUECKHUX
SIBJICHUM ¥ MPOIECCOB B IEMAX MOCTOSHHOTO TOKA C
WCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIHLHOTO U MapaJlJIeIbHOTO COCTUHEHUS
MIPOBOJHUKOB, 3aK0H J[xkoyns -JleHna.

Onucanne W3y4eHHBIX CBOMCTB BEIECTB U
ANEKTPUUECKUX SIBJICHUHN C UCIOJIb30BAaHUEM
bu3NYECKUX BEJIIMYMH: JIEKTPUUECKUN 3apsl, cujia TOKa,
ANEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUYECKOE
CONPOTHUBIIEHHE, pa3HOCTh noTeHImanoB, DJIC, padota
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TOKa, MOLTHOCTb TOKa.

Hcnonp3oBanne MHPOPMAITMOHHBIX TEXHOJIOTHH IS
IIOMCKa, CTPYKTYPUPOBaHMsI, UHTEPIPETALIMH U
npecTaBiIeHus] UHQOpPMALUK TIPU MOATOTOBKE
COOOLIEHUH O MPUMEHEHUHU 3aKOHOB IOCTOSHHOTO TOKa B
TEXHHUKE M TEXHOJOTHUSX

Peseps Bpemenu (2 4)
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TEMATHUYECKOE IINTAHUPOBAHUE KYPCA ®U3NKA

11 kaacce

2 yaca B HeJIe, Bcero — 68 4Jacos, pe3epB 3 yaca

TemaTndeckuii 0JI0K, TeMa

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI IeSITEJILHOCTH YYAIIUXCSI IPH
M3y4eHHH TeMbl 3
(Ha yposHe yuebnvlx Oelcmeull)

PA3JIEJ 4. DJIEKTPOIMHAMMKA (11 4)

Tema 1.
MarauTtHo€ IIOJI€.
DneKTpoMarHuTHas
unaykuus (11 9)

[ToctrosuHbie MarHuThl. B3auMoericTBue
MOCTOSIHHBIX MarHuToB. MaruutHoe nojsie. Bektop
MarHuTHOM uHAyKIuM. [IpuHuun cynepno3uunu
MAarHUTHBIX MOJel. JIMHUM MarHUTHON MHIYKIIUU.
KapTuna nuHUil MarHUTHON WHIYKIIMU TTOJIS
MOCTOSIHHBIX MAarHUTOB. MaruuTHoe moJe
MIPOBOJIHUKA C TOKOM. KapThHa nuHUN MHIYKUIUU
MarHuTHOTO TMOJISl JJIMHHOTO MPSIMOTO
MIPOBOJIHUKA

Y 3aMKHYTOT'O KOJIbIIEBOTO ITPOBOIHUKA,

KaTylmku ¢ TokoM. OneIT Dpcrena.
B3anMozencTere NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ Moayiab U HampasieHue. Cuia
Jlopenua, €€ Moly/Ib M HarpaBiieHUE. J[BUKEHHE
3apsKEHHOM 4acTHUIbl B OJHOPOAHOM MAarHUTHOM
nonie. Pabora cuner JlopeHma.

SIBneHue 3IIEKTPOMAarHUTHON MHAYKIIMH.

[ToTok BEeKTOpa MarHMTHON WMHIYKIIUH.

OJIC uHaykiuu. 3aKOH 3JEKTPOMArHUTHOM
naaykunn Papanes.

Buxpesoe anexrpuueckoe nose. 1C uHAYKIUN B
MIPOBOJIHUKE, JIBMXKYLIEMCS MTOCTYNATEIbHO B
OJIHOPOJHOM MarHuTHoM mnodje. [Ipasuno Jlenna.
NuaayktuBHOCTH. SBNeHue camounaykiu. 2J1C

[TpoBeneHue sKCHEpUMEHTA: N3yYE€HUE MAarHUTHOIO TOJIS
KaTyIIKH C TOKOM; UCCJIEI0BAaHUE JIEHCTBUS
IIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM; HUCCJIEZJOBaHUE
SIBJICHUS JIEKTPOMArHUTHOW MHIYKIIMH.

OOBbsicHEHHE OCHOBHBIX IPUHIIUIIOB JEHCTBUS
TEXHUUYECKUX YCTPOMCTB, TAKMX KaK: IIOCTOSIHHBIE
MarHuThl, 3J1€KTPOMArHUThI, JIEKTPOIBUTATENb,
YCKOPUTENH JIEMEHTAPHbBIX YaCTHLl, HHAYKIIMOHHAs
1eyb; ¥ yCJIOBUM MX 6€3011aCHOr0 NMPUMEHEHUS B
IIPAKTUYECKON KU3HH.

Pemienune pacuéTHbIX 3a7a4 Ha IPUMEHEHHE

dopmyn Tembl «MarHuTHOE 1oJIe. DIEKTPOMarHUTHAs
UHTY KIS

Pemenue kauecTBEHHBIX 3aj7ja4 ¢ ONOPOM Ha

U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (pusnueckue
SIBJIIEHUSL TEMBbI «MarHuTHoe noje. DJIeKTPOMarHUTHAs
UHAYKIMs. OnpesieneHue HalpaBiIeHUs BEKTopa
MHAYKIIMA MarHUTHOTO MOJISI IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHiia.

Pacno3naBanue Qpu3nuecKux SBICHUN B y4eOHBIX
OMBITaX U OKPY’KaloIIeH )KU3HU: B3auMoJIeHicTBHE
MarHuTOB, 3JEKTPOMAarHUTHAS MHIYKIHUS, IEHCTBHE
MarHuTHOT'O T0JI Ha Ipo-

BOJIHUK C TOKOM U ABWKYILIMICS 3aps.
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CaMOMHAYKIHH. 3HepFI/I$I MAarauTHOI'O IIOJIA
KaTyliKu C TOKOM. SHeKTpOMaFHI/ITHOG I10JIE.

AHanu3 31eKTPOMArHUTHBIX SIBIEHUN C UCIOJIb30BAHUEM
3aKOHA JIEKTPOMArHUTHON WHIYKITHH.

OnucaHne U3y4YeHHBIX CBOMCTB BEUIECTB U
3JIEKTPOMArHUTHBIX SIBJICHUW C MCIOJIb30BAaHUEM
GuU3NYECKUX BENTUYHMH: UHIYKIMS MAarHUTHOTO TOJIs,
cuna Amnepa, cuia JlopeHiia, HHIYKTUBHOCTh KaTYIIIKH,
SHEPrus JIEKTPUUYECKOI0 ¥ MAarHUTHOT'O IOJICH.

PA3JIEJI S. KOJIEBAHUA U BOJIHbBI (24 4)

Tema 1.
MexaHaudeckue u
BHGKTpOMaFHI/ITHbIe
konebanus (9 )

Konebarenbuas cucrtema. CBOOO HBIE
MexaHu4yeckue kosnebaHus. ['apMonndeckue
konebanus. [lepuon, yacrora, amruutyaa u ¢asa
koneOanuit. [IpyKUHHBIN MasTHUK.
MaremaTuyecKuii MasiTHUK. Y paBHEHUE
rapMOHHMYECKHX KoJjiebanui. [IpeBpaimienne
SHEPTUM MPU TAPMOHUYECKUX KOJICOAHUSX.
Konebarenbupiii kKOHTYp. CBOOOTHBIC
JNIEKTPOMATrHUTHBIC KOJeOaHusl B UACATLHOM
Kos1e0aTeIbHOM KOHTYpe. AHAIOTHS MEXKIY
MEXaHUYECKUMH U SJICKTPOMArHUTHBIMU
koneOanusmMu. @opmyna Tomcona. 3akoH
COXPaHEHUsS YHEPTUH B HJICATHHOM KOJIEOATEIIEHOM
KoHType. [IpencraBnenue o 3aTyXaromux
KosneOaHusX. BeIHYKICHHBIE MEXaHUIECKUE
koneOanus. Pesonanc. BeiHyk1eHHbBIS
3JIEKTPOMAarHUTHBIE KojeOaHus. IlepeMeHHBIH TOK.
CunyconaabHbIN IEpEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYJIHOE U JIEUCTBYIOIIEE
3HAUYEHHE CHUJIbI TOKA W HANPSIKECHHUS.
Tpancdopmarop. IIpousBoacTso, nepegaya

1 ToTpeOJIeHne JIEKTPUUECKO IHEPTUH.
DKOJIOTUUECKUE PUCKU TP MPOU3BOJICTBE
anekTpo3Hepruu. Kynbrypa ucnosp3oBaHus

[IpoBenenue 3xciepuMeHTa: MCCIEA0BaHNE 3aBUCHMOCTH
nepuoaa Majblx KojieOaHW rpy3a Ha HUTU OT JJIMHBI
HUTH U Macchl Ipy3a; UCCIIEJOBAHUE NIEPEMEHHOIO TOKa
B LIEMIH W3 MOCIEA0BATEIBHO COEAMHEHHBIX
KOHJIEHCATopa, KaTyIIKHU U pe3uctopa. O0bsiCHEHNE
OCHOBHBIX IPHUHIIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KAK: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTponepenad; u
yCIOBHH MX 0€30MaCHOTO MPUMEHEHUS B MPAKTHYECKON
J)KU3HU. Perienne pacy€THbIX 3a71a4 C SIBHO 3aJJaHHOU
(U3UUECKOl MOJIENIBIO C MCIIOJIB30BAaHHEM OCHOBHBIX
3aKOHOB M (POPMYJI, OMUCHIBAIOIINX

MEXaHHUUYECKUE U AIIEKTPOMArHUTHbIE KOJIEOaHMUS.
Onurcanne U3y4YEeHHBIX MEXAHUUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOAHUH C MCTIOIH30BAHUEM
(bU3MYECKUX BEIMYMH: MEPUO U YaCTOTa KOJIeOaHUH,
amMIuMTyaa u ¢asa KoneOaHui, 3apsa U cuja TOKa B
Ipoliecce rapMOHMYECKUX 3JIEKTPOMArHUTHBIX
KosieOaHuil. PemieHue KauecTBEHHBIX 3a/1ad ¢ OTIOPOW Ha
W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, ONUCHIBAIOIINE
MEXaHMUYECKUE U AIIEKTPOMArHUTHbIE KOJICOAHUSI.
Pabora B rpynmnax npu IiaHWpPOBAaHUU, TPOBEACHUU U
MHTEPIIPETALNN PE3YJIbTATOB ONBITOB, U AHAJIN3E
JIOTIOJIHUTEJIHHBIX MCTOYHUKOB MH(MOpMAaIIMU IO TEME.
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QJICKTPOOHCPI'MH B MMOBCEAHEBHOM KU3HU.

Tema 2.
Mexannueckue 1
AJIEKTPOMAarHUTHBIE BOJIHBI (5

MexaHnyeckue BOJIHBI, YCIOBUS PacpOCTPAHEHUS.

[Tepuoa. CxopocTh pacnpocTpaHEeHUsl U JAJIMHA

H)BOHBL. [lonepeunbie

U TpoobHBIE BOMHBEL MHTEpdepeHms

U Audpakiys MEXaHUYECKUX BOJIH. 3BYK.
Ckopoctb 3ByKa. I'pomkocTh 3Byka. Beicora
ToHa. TemOp 3ByKa. DJIEKTPOMArHUTHHIE BOJIHBI.
VYcnoBust u3yd4eHHs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus BekTopoB E, B, v B
3JIEKTPOMAarHUuTHOM BosiHe. CBOMCTBA
3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE,
MIpeIOMIICHUE, TTOJSIPU3aNns, JUPPAKIIHS,
untepdepeniusa. CKOpOCTh 3IEKTPOMArHUTHBIX
BojH. Illkana 351eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne 37EeKTPOMarHUTHBIX BOJIH B TEXHUKE
u OBITY.

[IpuHUUIIBI paInOCBA3U U TEIIEBUACHMUS.
Panuonokanusi. OneKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIle Cpeibl.

OO0BsicHeHHe OCHOBHBIX MPUHITUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH, TAKUX KakK:
MY3bIKAJIbHBIE UHCTPYMEHTHI, YJIbTPa3BY- KOBas
JMAarHOCTUKA B TEXHUKE U MEAUIMHE, pajap,
pamuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-
nevb;, U yCIOBUH UX 0€30MacHOro MPUMEHEHUS B
MPAKTUYECKOU JKU3HU.

Pemenue pacyéTHbIX U KaUECTBEHHBIX 3a1a4

C OMOpPOM HA U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
ONUCHIBAIOLIUE PACHPOCTPAHEHUE MEXAHUUECKUX U
3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue
MH(POPMAIMOHHBIX TEXHOJOTHH IIJIS TIOUCKA,
CTPYKTYpPUPOBaHUS, HHTEPIPETALNN U MIPEACTABICHUS
UH(POPMALIUU TIPH MOATOTOBKE COOOIIEHUH 00
WCITIOJIb30BAHNH JIEKTPOMATHUTHBIX BOJIH B TEXHUKE.
Yyactue B AUCKyccUU 00 AJIEKTPOMArHUTHOM
3arpsI3HEHUU OKPYXKAIOLIEH Cpebl.

Pabora B rpynmnax npu IIaHUPOBAHHH, TPOBEICHUH U
MHTEPIPETALNH PE3yJIbTAaTOB OINBITOB, U AHAJIN3E
JOTIOTHUTEIHHBIX UCTOYHUKOB WH(OPMAILIUU TIO0 TEME.

Tema 3.
OnTuka (10 )

I'eomerpuueckas onruka. [Ipamonuneiinoe
pacrpocTpaHEHHE CBETa B OJHOPOIHOM cpene.
Toueunslii HICTOUHUK cBeTa. JIyu cBera.
OtpaxeHne cBera. 3aKOHbI OTPAKEHHUS CBETA.
[TocTpoenne n300pakeHU B TIIOCKOM 3€pKaje.
[Ipenomnenue cBera. 3aKOHbBI MPETOMIICHUS CBETA.
AOGCOMIOTHBIN TOKa3aresb npenomienus. [lonnoe
BHYTpEeHHee oTpakeHue. [IpenenpHbiil yromu
IIOJIHOTO BHYTPEHHETO oTpaxxeHus. {ucnepcus
cBeta. CI0oXKHBIN cocTaB Oenoro cera. 1[BeT.

[IpoBenenue 3xcniepuMeHTa: HAOIIOACHUE TUCTICPCUU
CBETa; U3MEPEHUE MOKa3aTeNsl MPEIOMIICHUS CTEKIIA;
UCCJIEIOBAaHUE CBOMCTB M300pakeHUI B JIMH3aX.
OOBsicHeHHe OCHOBHBIX MPHUHITUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJOTUMU, TAKUX KaK:
OYKH, JIyna, ¢oToarmapar, IpOeKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA,
nudpakIoOHHAs penieTKa, MOJISIPOUI; U YCIOBUN UX
0€30MMacHOTO MPUMEHEHUSI B TPAKTHYECKOMN JKU3HH.
Pemienne pacy€THbIX 3a7a4 C SBHO 3aJJaHHOU
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CoOuparolye u pacceuBarolue JUH3b. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKas Chja
TOHKOH NuH3BL. [locTpoeHne nu3obpaxeHuil B
coOuparoIuX U paccenBaromux JuH3ax. Gopmyna
TOHKOU JIMH3BI. Y BEJIMYEHHE, JaBAEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUIECKOM
OINTHKHU.

Bonnoras ontuka. UaTepdepenius ceera.
KorepeHTHbIE HCTOUHUKH. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT ABYX CHH(a3HBIX
KOTE€PEHTHBIX MCTOYHHUKOB.

Hudpaxmus cera. udpakimonHas pemeTka.
VYcnoBue HaOMI0eHUS TIIaBHBIX MAKCUMYMOB ITPH
[aJICHUU MOHOXPOMAaTUYECKOr'0 CBETAa Ha
Iudpakionnyo peméTky. [lonsgpuzanus ceera.

(bU3UUecKoil MOJIENBIO C MCIIOJIb30BAHHUEM OCHOBHBIX
3aKOHOB U (OPMYJI T€OMETPUUECKON ONTHUKH.
[TocTpoenue u onucanue U300paKeHUs, CO3aBaEMOTr0
IJIOCKUM 3€pKajioM, TOHKOM JUH30M. PacriozHaBaHue
(du3nUecKux SBICHUN B OIBITAX U OKPY’KAroIlel >KU3HU:
IPSIMOJIMHEMHOE paclpOCTpaHEHNE CBETa, OTPaKEHUE,
npesroMiIeHue, uHTephepeHIys, Audpakuus u
NOJISIpU3alUs CBETa, JUCIIepCUsl CBETA.

AHanu3 ONTUYECKUX SIBJIEHUH C UCIOJb30BaHUEM
3aKOHOB: 3aKOH MPSIMOJIMHEMHOI0 pacripoCTpaHEeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIOMIICHUS
CBeTa.

OnucaHne ONTUYECKUX SIBJICHUM C UCIOJIb30BAHUEM
¢u3nyecKux BENUYMH: (DOKYCHOE paccTOsSHUE U
ONTUYECKAsI CHJIA JIMH3BI.

PA3JEJ 6. OCHOBBI CIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH (4 1)

Tema 1.
OcuoBbl CTO (4 u)

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU
Mexanuku. [loctynarsl cnenuanbHOU

TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH
MOAYJIsi CKOPOCTH CBETa B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTU DWHIITEHA
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHHU U COKpAICHUE JJIMHBI. DHEPIus U
HMITYJIbC PENSTUBUCTCKOMN YaCTHUIIBI.

CBsI3b MacChl C HEPTUEH U UMITYJILCOM
PENASTUBUCTCKOM YaCTULIBI. DHEPTHUSI TOKOS.

Pelienne kadecTBEHHBIX 3a/a4 C OMOPOM Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUIECKUE
seieans 1mo TemMe «OcHoBel CTOy.

Hcnonp3oBanne MHGOPMAITMOHHBIX TEXHOJIOTUH JUIS
MOMCKA, CTPYKTYPUPOBAHUS,

UHTEPIIPETAINU U TPECTaBICHUs HHPOPMAIIUU TIPU
MOJATOTOBKE COOOIIEHUH O TpaHUIaX MPUMEHHUMOCTH
KJIaccHuecKor Mexanuku u ocHoBax CTO.

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 1)
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Tema 1.
JJIeMEHTHI KBAHTOBOK
onTuku (6 u)

®otonsl. ®opmyia [1nanka cBs3u sHEpPruu
¢oTOHA C ero 4yacToTol. DHEPrus U UMILYJIbC
¢dorona. OTKpBITHE U HCCIEIOBAHNE
dbotoaddexra. Ombrter A. I'. CtoneToBa. 3aKoHbBI
dotorddekra. YpaBHeHHe DUHIITEHHA IS
dbotoaddekra. «Kpacnas rpanuma» pororddexra.
JNlaBnenue ceera. OnbitTel I1. H. JIeGenena.
XuMHuyeckoe IeHCTBHE CBETA.

OOBbsicCHEeHNE OCHOBHBIX MPUHIIUIIOB EHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KakK: ()OTOIJIEMEHT,
dboTomaTuuk, comHevHas OaTapesi, CBETOJUO; U YCIOBUU
nx 0€30MacHOr0 MPUMEHEHHS B TIPAKTUYCCKOMN KU3HHU.
Pemenue pacu€rHbix 3a1a4d ¢ ABHO 3aJ1aHHOU
(bU3UIECKON MOJIETBIO C HCIIOIH30BAHUEM OCHOBHBIX
3aKOHOB U (OpMYJ KBAHTOBOM ONTHKHU.

Pemienne kauecTBEHHBIX 3a7a4 C OMOPOM Ha
M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOM
OIITHKH.

Pacnio3naBanue ¢u3nyecKux SBICHUN B Y4EOHBIX
omnbITax: (POTOINEKTpUUYECKUI 3PPEKT, CBETOBOE
naBieHue. Onucanvue M3y4eHHBIX KBAaHTOBBIX SIBIICHUM U
MPOIIECCOB C MCTOIB30BAHUEM (PU3MUECKUX BEIIMUNH:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETa, SHEPTHs M UMNIYJbC (HOTOHA.

Tema 2.
Crtpoenue atoma (4 4)

Mopnens aroma Tomcona. Omnbitel Pezepdopaa mo
paccesHuro a-dactul. [lnanerapnas monens aToma.
IToctynatel bopa. M3iydenue u norsiouieHue
(OTOHOB MpU NEpexojie aToMa C OJJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnekrpos. Crekrp
YPOBHEH 3HEPrUU aToMa BOJOPOJIA.

BousiHoBbIE cBOMCTBa yacTul. BonHbl ae bpors.
KopmyckynsipHO-BOJIHOBOM ITyalin3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3JIyUEHUE.

[IpoBenenue skcrepuMeHTa: HaOIIOACHUE TUHEHYATOTO
CIEKTpa.

OOBbsicHeHHe OCHOBHBIX MPUHIIMIIOB J1EHCTBUA
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CHEKTPOCKOII,
J1a3ep, KBaHTOBBIM KOMIIBIOTEP; U YCIOBUM HX
0€30MMacHOr0 MPUMEHEHUS B MPAKTUYECKOM JKHU3HHU.
PemreHne kauecTBEHHBIX 3a/1a4y C ONOPOU Ha
W3Y4YECHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE
aBiieHus 1o teme «CtpoeHue atoMma». PacnosHaBanue
(bU3UYECKUX SBJICHUN B y4EOHBIX OMNBITAX:
BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTPA.

AHanu3 KBaHTOBBIX IPOLIECCOB U SIBICHUN

C MCIIOJIb30BaHUEM IOCTYJIaTOB bopa
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Tema 3.
AtomHoe sapo (5 4)

DKCIIEpUMEHTBHI, JOKa3bIBAIOLINE CI0XHOCTh
crpoeHus siapa. OTKpBITHE PaIHOaKTHBHOCTH.
OmnbiThl Pesepdopaa mo onpenenenuto cocrasa
paanoakTUBHOTO M3My4yeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nyueHus. Biausaue
pPanTnoOaKTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OTkpbiTHE IPOTOHA U HEeWTpoHA. HykioHnHas
Mozenb sapa ['eitzenOepra—LlBanenko. 3apsn
aapa. MaccoBoe yucio siapa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue. 3akoH
PaZo0aKTUBHOTO pacraja.

3Hepr1/151 CBs31 HYKJIOHOB B sAApPC. HnepHHe CHIJIBI.

JledekT macchl sapa.

SAnepHble peakuuu. JleleHUE U CUHTE3

anep. SlnepHsii peaktop. TepMOsSAEpHBINA CUHTES.
[Tpobnembl 1 NEPCHEKTUBHI SAEPHON SHEPTETUKH.
DKOJOrMYeCKHEe aCNeKThl SIEPHON IHEPIeTUKH.
OnemeHTapHble YacTULIbl. OTKpPBITHE MO3UTPOHA.
MeTtoapl HAaONMIOIEHUSI U pEeruCTpaliu
JJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.

EnuncTBO u3nueckoil kKapTHHBI MUpa

[IpoBeneHue yueHUYECKOro 3KCIEepUMEHTa:
HCCIe0BaHNE TPEKOB YacTUIl (10 TOTOBBIM
¢dotorpadusam). OObsCHEHUE OCHOBHBIX MPUHITUIIOB
JNENCTBHSI TEXHUYECKUX YCTPOMCTB, TAKHX KAaK:
J03UMETp, KaMepa BunbcoHa, siiepHbIit

peakTop, aToMHasi 6oM0a; ¥ YCIOBUN UX
0€30MacHOT0 MPUMEHEHUS B MPAKTUYECKON KU3HU.
Pemenne kauecTBEHHBIX 3aJ]a4 C OMOPOM Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PUBNYECKUE
SBJICHUS TI0 TeMe «ATOMHOE SIIPO».

Pacnio3naBanue ¢u3nyecKux SBICHUN B Y4EOHBIX
OTIBITAX M B OKPYKAIOIIEH KU3HHU: €CTECTBEHHAS U
HCKYCCTBEHHAsi PaJlMOAKTUBHOCTb.

OnurcaHne W3y4YeHHBIX KBAHTOBBIX SBJIICHHHA U
MIPOLIECCOB C UCIOJIb30BaHUEM (DU3HUECKUX BEIUYUH:
MepHOoJ Modypacnajia, S3HePTus CBI3U

ATOMHBIX SEP.

AHau3 NpouecCcoB U SABJICHHUI C UCIOJIb30BaHUEM
3aKOHOB M MOCTYJIATOB: 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHUS] MacCOBOTO
Yyucla, MocTyNnatsl bopa, 3aK0H paJroakKTUBHOTO
pacrnaza.

Hcnonb3oBanne MHGOPMAITMOHHBIX TEXHOJIOTHHA IS
TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNHA U
npeacTaBieHuss UHpopMauu mpu

MOJITOTOBKE COOOIIEHUN O MPUMEHEHUU 3aKOHOB
KBaHTOBON (PM3UKH B TEXHHKE M TEXHOJOTHIX

PA3JIEJ 8. SJIEMEHTBI ACTPOHOMMUU U ACTPOPU3SHUKHU (7 v)

Tema 3.
DneMeHTHI acTpO(hU3UKH
(7 9)

Oranel pa3BuTus acTpoHoMuu. IIpukinagHoe u
MHPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMHH.
Bun 3Bé3aH0rO0 Heba. Co3Be3nus, sipKue 3BE3/bI,
IUTAHETHI, UX BHAUMOE IBM)KEHUE.

[TonroroBka cooOLIEHUH O METOAAX MOIYYEHUS
HayYHBIX aCTPOHOMHUYECKUX 3HAHWUM, OTKPBITHSIX B
COBPEMEHHOM aCTPOHOMMUH.

BrinosiHeHue 3agaHuii, NPOBEPSIONIUX BIAJCHUE
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Conneunas cuctema. Connue. ConHeyHas
akTuBHOCTh. McTounuk sHeprun CoJiHIIA U 3BE3I.
3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH.
JnarpaMmma «CreKTpaabHbIA KJIacC - CBETUMOCTB.
3BE3/1bI TJIABHOW MOCIIEIOBATEIBHOCTH.
3aBUCHUMOCTh «Macca - CBETUMOCTB» ISl 3BE3]]
[JIABHOM MOCJIEeI0BaTEeNIbHOCTU. BHyTpeHHee
ctpoenue 3BE31. COBpEeMEHHBIE IPEICTABICHUS O
MPOUCXOXKACHUH U 3BoJonMKH COJIHLIA U 3BE3L.
Ortarnbl ku3HU 3BE311. Mneunsiit [1yTh - Hama
lanaktuka. Ilonmoxenue u nBuxenue CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. PagporanakTuku

1 KBa3apbl. UEpHbIE ABIPHI B sIpax rajakTUK.
Bcenennas. Pacmimpenue BceeneHHOM.

3akon XaObna. Pazberanue rajakTuk.

Teopust bonpmoro B3peiBa. PenmkroBoe
u3nydeHue. MacmrabHast ctpykrypa BeeneHHOM.
Meraranaktuka. Hepeménnble npoOiaembl
aACTPOHOMHUH.

OCHOBOIIOJIAralolMMU aCTPOHOMUYECKUMU MOHATUSAMH,
MO3BOJISIIOIIMMHU XapaKTepU30BaTh MPOILIECCHI,
IIPOUCXOJAIINE B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B
MEXTaJaKTUYEeCKOU cpefie; ABM)KEHHE HEOECHbIX Tell,
3BOJIIOLUIO 3BE37 U BceneHHom.

[IpoBenenue HaOIIOACHUNE HEBOOPYKEHHBIM

IJ1a30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIsl ONpeAeNeHUs MOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHoro nosymniapusi ¥ sipkue 3BE3bI.

IIpoBenenue HabmoaeHU B Teneckon JIyHbl, IIaHeT,
Mnineunoro Ilyru.

OBOBIIAIOIIEE TIOBTOPEHUE (4 u)

CucremaTH3anust H
00001IeHNE

MaTepHuana Kypca (U3MKd
(4 9)

Posib GU3UKK M aCTPOHOMHH B DKOHOMHMYECKOH,
TEXHOJIOTHYSCKOM, COMMAIBHOM M ITHYCCKOM
chepax AeaTeTbHOCTH YeTIOBEKa; POJIb U MECTO
(bUM3UKHA U aCTPOHOMHUU B COBPEMEHHON HAy4HOU
KapTUHE MHpPaA; poyib (HU3HUECKON TeopHuu B
(hopMHUpPOBaHUK TIPEACTaBICHUN O (PU3NUECKON
KapTUHE MHpa, MECTO (PU3UIECKON KapTUHBI MUpPA B
o011eM psAy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX

[PECTABICHUN O IPUPOJIE

Yyactue B AUCKYCCUU O PONTU (PU3UKH U

ACTPOHOMHUH B Pa3UYHBIX cepax NeATeTbHOCTH
YyeJI0BeKa.

[ToaroToBka cooOmieHuit 0 Mecte PU3NUECKON KapTUHBI
MHpa B POy COBPEMEHHBIX NPEACTaBICHUN O MPUPOJIE.
BrimonHenne yuyeOHBIX 3alaHui, TEMOHCTPHUPYIOITUX
OCBOCHHEC OCHOBHBIX HOHHTHﬁ, (1)I/I3I/I‘-I€CKI/IX BCIIMYMH U
3aKOHOB Kypca ¢usuku 10—11 kmaccos.

Pe3epB Bpemenu (3 4)

Ocunosa M.

[lognnucaHo undpoBom NOANNCHIO:
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