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HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpamma no ¢pu3Mke Ha YpOBHE CpeHEro 00mero oOpa3oBaHMs
(0a30BBIN YpOBEHb H3Y4YEHHUs MpPEIMETa) COCTaBJIeHa HAa OCHOBE MOJIOKEHHUH U
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOW MPOrpPaMMBbI,
MIPEACTABICHHBIX B @enepaibHOM TOCYAapCTBEHHOM  00pa30BaTEIbHOM
cranaapre cpennero obmero obpazoBanus (PI'OC COO), a takke ¢ ydéToM
[TpumepHoii mporpammbl BocnuTanuss v KoHuenmuu mpenogaBaHusi y4yeOHOTO
npeamera «@u3znka» B 00pa30BATENBHBIX  OpPTraHU3ALMIX Poccniickon
denepanuu, pean3yIoluX OCHOBHbBIE 00111€00pa30BaTeIbHBIE TPOTPAMMBI.

Conepxxanue IIporpammbl HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HaydHOW KapTwHbl Mupa ydamumxcs 10—11 kmaccoB mpu oOyueHWn ux (uU3MKe
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJXO0/A.
[Iporpamma cootBercTByeT TpeboBanusim @PI'OC COO K MmIaHUPYEMbIM
JUYHOCTHBIM, NPEIMETHBIM K METa- NPEIMETHBIM pe3yJibTaraM OOy4eHHs, a
TAaK)K€ YUUTHIBAET HEOOXOAMMOCTh pEaNu3allid  MEXKIPEIMETHBIX  CBA3EH
GU3MKM C  €CTeCTBEHHO-HAy4YHbIMH Yy4YeOHbIMH mpeaMeramu. B Helt
ONPENENSAIOTCS OCHOBHBIE IL€JIM HW3Y4Y€HHUS (U3MKM Ha YpOBHE CpPEIHEro
obmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaTbl OCBOEHHUS Kypca (U3HKH:
JUYHOCTHBIE, METAIIPEIMETHBIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMmma BKJIOYAET:

— IUIAHUPYEMbIE PE3yNbTaThl OCBOCHMS Kypca (pu3uMKku Ha 0a30BOM ypOBHE, B
TOM 4YHCJI€ TPEIMETHBIE PE3YJIbTAThI MO rojlaM 00y4YEHUS;

— cojJepKaHue yueOHoro npeaMera « Ou3ukay Mo rojiamMm o0ydeHus;

— IPUMEpPHOE TEMATHYECKOE IUIAHUPOBAHHWE C YKa3aHHEM KOJMYECTBA YacOB
HAa M3y4YCHHE KaXJIOW TEeMbl W MPUMEPHON XapaKTePUCTUKON ydeOHOM
JEATEIbHOCTH YYAIIUXCS, PEAIN3yEeMON ITPU U3YYEHUH 3THX TEM.

[Ipu pa3paborke pabodeil mporpamMMmbl B TEMaTHYECKOM IUIAHHUPOBAHWUU YUTEHBI
BO3MOYKHOCTH HCIIOJIb30BAHUS AJIEKTPOHHBIX (IIM(POBBIX) 00pa3oBaTEIbHBIX
peCypcoB, SBJIFOIINXCS y4e0HO-METOIMYECKUM MaTepualTaMu
(MyIbTUMEIUNHBIE  MOPOrPaMMbl, AJIEKTPOHHbIE YYEOHMKHM U  33Ja4YHHKH,
AIIEKTPOHHBIE OMOJIMOTEKH, BUPTyalbHbIE JIA0OPATOPUH, UTPOBBIE MPOTPAMMBI,
KOJUISKIIMM ~ HIHUGPOBBIX  00pa30oBaTENbHBIX  PECYpPCOB),  peaU3YyIOINIUMU
nunaktnaeckne Bo3MmoxkHocTh UWKT, comepkaHue KOTOPBIX COOTBETCTBYET
3aKOHO/ATEILCTBY 00 00pa3oBaHUM.

KosnuecTBo 4acoB B TEMATUYECKOM IIJIAHUPOBAHUM HA M3YYEHUE KaXIOU TEMbI
SBJIIETCS. OPUEHTHUPOBOYHBIM U MOXET OBITh H3MEHEHO KaK B CTOPOHY
YMEHBIIICHUS, TAK U YBEJIIUYCHHS B 3aBUCHUMOCTH OT PEATU3YEMbIX METOIUYECKHUX
MOJIXOJ/IOB U YPOBHSI MOATOTOBJIEHHOCTH YYAIIUXCS.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®U3UKA)»
®dusuka kak Hayka O HauOosiee OOLIMX 3aKOHaxX IMPUPOABI, BBICTyHas B
KayecTBe y4eOHOro IpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B

cucteMy 3HaHMM 00 okpyxawomiemM wmupe. llkonpHbI Kypce ¢uznmkun —
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CUCTEMOOOpPA3yIOUIM I8  €CTECTBEHHO-HAYYHBIX  YYEOHBIX  MPEIMETOB,
MOCKOJIbKY (pU3MYecKkrue 3aKOHbI Jie)KaT B OCHOBE TMPOIECCOB U SBJICHUIA,
HM3y4yaeMbIX XUMHEH, Ouosioruei, Qusznueckodt reorpadueii W acTPOHOMHUECH.
Hcnonb3oBaHue W aKTHUBHOE TPUMEHEHHE (PU3NYECKUX 3HAHUM OIpeaesnser
XapakTep M pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUH B cdepe DHEPreTUKH,
TPAHCIIOPTa, OCBOEHUSA KOCMOCA, MOJYYEHHsS HOBBIX MAaTEPHAIOB C 3aJaHHBIMU
cBoiicTBaMu u Ap. N3yuenue pu3uku BHOCUT OCHOBHOM BKJIaJ B (POpMUpOBaHUE
€CTECTBCHHO-HAYYHON KapTHUHBI MHUpa Yydamuxcs, B (OPMHUPOBAHHE YMEHHI
OPUMEHATh HAY4YHBIA METOJ I0- 3HAHHWS NpPU BBIIOJHEHWH HMMH Yy4eOHBIX
VCCIICIOBAHNM.

Kypc siBisieTcs JIOTHUecKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX
pa3zienoB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOW, TaK U COBPEMEHHOMU
¢usuku. Kypc puzuku o0beAMHEH BOKPYT pU3HUeCcKUX Teopuil. Bemymum B kypce
ABIsAeTCS (HOPMHUPOBAHHME MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BeuiectBe M mose. Pabouas mporpamMma IpearnoJsiaraeT  UCIOJIb30BaHHE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3MK C pa3BUTHEM OOIECTBA, a TaKXkKE C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M HKOJIOTMYECKUMU IpoOiieMaMu.

Kypc ¢usuku npennosaraer 3HAKOMCTBO C IIHPOKUM KPYrOM TEXHHUYECKUX U
TEXHOJIOTHYECKUX MPUWIOKEHUN U3YYEHHBIX TEOPUN U 3aKOHOB.

Wnest sKonorumsamuu B Kypce peaju3yeTcsi MOCPEACTBOM BBEIIEHUS 3JIEMEHTOB
COJIep)KaHMs, TOCBSUIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBA3aHBI C PAa3BUTHEM TEXHHMKU M TEXHOJOTHH, a TaKXe OOCYXIEHUs
npooiaem palMOHAIIBHOTO PUPOAOTIOIB30BAHUS U HKOJIOTUYECKOM
0€30MacHOCTH.

CrepKHEBBIMU  3J€MEHTaMU Kypca (U3MKM CpEeAHEM IIKOJBI  SBJISIFOTCA
¢uznyeckue teopuu (PopMUpOBaHUE MPEACTABIECHUN O CTPYKTYpE MOCTPOEHUS
¢uznyeckoil Teopuu, poau (PYHIAMEHTAIBHBIX 3aKOHOB M TMPUHLUIIOB B
COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, I'PAHHUIAX MPUMEHUMOCTH TEOPHH,
JUISL ONIMCAHMsI €CTECTBEHHOHAYUHBIX SBJIEHUH U MPOLIECCOB).
CucTeMHO-/1eTeIbHOCTHBIN MOJIX0J B Kypce (PU3UKU peaqu3yeTcs MpexIe BCEro
3a Ccu€T OpraHM3alld SKCIEPUMEHTAIBHON JEATENbHOCTH  O0yYaroluxcs,
UCTIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB W
JabopaTopHbIX PadoOT, KOTOphIE B MporpamMme OOBEAMHEHBI B OOIIMMA CIMCOK
YUYEHUYECKUX TMPaKTUYECKUX paboT. Bblgenenne B  yKa3aHHOM IEepevHE
JabopaTopHbIX pabOT, MPOBOAMMBIX JJIsi KOHTPOJISI M OLUEHKH, OCYIIECTBIIAETCA
y4aCTHUKaMH  00pa3oBaTeNbHOTO  Mpolecca HMCXonsd U3  OCOOCHHOCTEH
TEMaTUYECKOT0 IJIAHUPOBAHUS W OCHalleHus KkaOuHera Qusuku. Ilpu sTOM
oOecrieynBaeTcsl OBJaJCHHE OOYYaIOIIMMHUCS YMEHHUSIMU IPOBOJUTH KOCBEHHBIE
U3MEPEHUs], HCCIEAOBAaHUS 3aBUCHUMOCTEH (U3UYECKUX BEJIMYMH U TMOCTAaHOBKY
OIIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHuE YIENSETCS PEUIEHUI0 PAaCYETHBIX M KAaYECTBEHHBIX 3a/ad.
[Ipy 3TOM 11 pacy€THBIX 3a7ad NPHOPUTETOM SBISIOTCA 3aJa4d C SBHO
3aJJaHHOW (PU3UYECKOW MOJEIbIO, MO3BOJISIIONINE MPUMEHSATh U3yUEHHBIE 3aKOHBI

¥ 3aKOHOMEPHOCTH Kak M3 OJHOIO pas3zesia Kypca, TaK U MHTErpHUpYys 3HAHUSA U3
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pa3HbIX pa3fenoB. [l KadyecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3a/laHUS
Ha OOBSICHEHUE MPOTEKaHUs (HU3MUECKUX SBJICHUM U MPOIIECCOB B OKpPYXKaroleh
KU3HHU, TpeOyromue BbhIOOpa (PU3UYECKOW MOJENTU ISl CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBUn ¢ TpeboBanusiMu PI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecrieueHnto0 ydeOHOTO mpolecca 0a30Bblii ypOBEHb Kypca (PU3MKH B cpeaHei
HIKOJIE JOJKEH M3ydaTbCsl B YCIOBUSX MPEAMETHOro KaOuHeTa (U3UKU WM B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.
B xabuneTe ¢pu3nku J0KHO OBITH HEOOXOAMMOE JIA0OPATOPHOE 00OPYIOBAHHE
JUTSI BBITIOJTHGHUS YKa3aHHBIX B MPOTPAMME YUCHUYECKUX MPAKTUYECKUX PadoOT |
JIEMOHCTpaIlMOHHOE 000pyI0BaHNUE.

JleMoHCcTpamoHHOe  oOopyaoBaHue  (GOpPMHUpPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B TMpOrpamMMe KJIIOYEBBIX JEMOHCTPALMA ISl HCCIIEIOBAHUS
U3y4aeMbIX SIBJICHUM W TMPOIIECCOB, OSMIHPUYECKUX U (DyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe  oOopyaoOBaHHME JJII  YYCHHYECKHUX  MPAKTHUYECKUX padoT
dbopmupyeTcsi B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OO€ClieYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMaTHYecKhe KOMILIEKThI
7abopaTopHOTO O0OpPYJOBaHUSL JOKHBI OBITH TOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIB30BaHUN AHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKKE KOMIIbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUjE HUGPOBBIX JTA0OpATOPHUH.

HEJIX U3YUEHUSA YYEBHOI'O IPEIMETA «®U3UKA»
OCHOBHBIMM LIETISIMA M3Yy4eHHsS] (PU3MKH B OOLIEM OOpa30BaHUU SIBIISIOTCS:

— (QopMupoBaHUE HWHTEpeca M CTPEMJICHHS OOy4YalIIUXCd K HaydyHOMY
U3YYEHUIO MPHUPOJBI, Pa3BUTHE HMX HUHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

— pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIE MO3HaHUSA U (OPMUpPOBaAHUE
UCCJIEI0BATENLCKOTO OTHOUIEHUSI K OKPYXAIOLUM SIBJIICHUSM;

— (QopMupoBaHME HAy4YHOIO MHPOBO33PEHHUSI KaK pe3yjibTaTa HM3y4YCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (opmupoBanue yMeHUH OOBSACHATH SBJICHUS C  HCIOJIb30BaHUEM
bu3znyecKux 3HAHUM U HAYYHBIX JIOKA3aTEIbCTB;

— (opmupoBaHUe NpPEACTaBICHUNH O pPOaM (U3MKU IJIS Pa3BUTHUA JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU M TEXHOJOTHI.

JocTikeHne 3TUX 1eiell oOecrieyuBaeTcs pelIeHuEM CIEAYIOIUX 3a7ady B
nporiecce u3yueHus Kypca GuU3uKu Ha YPOBHE Cpe/THEeTr0 00111ero o0pa3oBaHus:

— MpuoOpeTeHre CUCTEMBI 3HAaHUN 00 00mMX (PU3HMUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJICKYJSIpHYI0 (PU3HUKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

— (opmupoBaHMe yYMEHUN TPUMEHITh TEOPETUYECKUE 3HAHUA IS
OOBSICHEHUsSI (PU3NYECKUX SBJICHUM B TMpUPOAE U Ul HPHUHIATHS
IPAKTUYECKUX PEUICHUH B MTOBCEIHEBHOM >KHU3HU;






OCBOEHHE CMOCOOOB  pELICHUS Pa3NUYHBIX 337ad C SIBHO  3a/aHHOM
dbu3nUeckoil MOJEeblo, 3ajlady, MOJPa3yMEBAIOIIMX CaMOCTOSTENBHOE CO3JaHUE
bu3nYecKoi MOJIeNH, aIeKBaTHOW YCIOBHSIM 3aJ1a4H;

— TMOHUMaHHE (PU3NYECKUX OCHOB W TMPUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOILIECCOB, UX BIMSHUS HA OKPY>KAIOIIYIO
cpeny;

— OBJIQJICHUE METOJAaMH  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUS U MPO-
BelleHUs (U3MYECKUX OKCIIEPUMEHTOB, aHAIW3a W HWHTEPHIpETalun
uHbOpMaIK, OINpeNeiIeHHs] TOCTOBEPHOCTH MOJIYYECHHOTO Pe3ybTaTa;

— CO3/1aHHME€ YCJIOBHUM JUIsl Pa3BUTHS YMEHHUU MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC COO ¢usuka saBisercs 00sS3aT€IbHBIM MIPEAMETOM Ha
YpOBHE cpefHero odmero oOpa3oBaHus. Pabodas mporpamMma mnperycMaTpuBaeT
u3yueHue Qu3ukd Ha 0a30BOM ypoBHE B 00BEMe 136 4 3a ;mBa roma oOydeHHs 1O
2 g B "Hemenmo B 10 m 11 kmaccax. B temarnueckom manupoBanmm st 10 m 11
KJIACCOB TIPEIIONATaeTCsl pe3epB BPEMEHH, KOTOPBIA yUUTENb MOXKET MCIIOIb30BATh
M0 CBOEMY YCMOTPEHUIO, U MTOBTOPUTEIHHO-0000IIAIOIINE YPOKH.

JIrobast paboyasi mporpaMmMa J0JKHA MOJHOCTBIO BKIIIOUATh B ce0sl copepraHue
JAaHHOW IPOrpaMMBI.

B otnenbHBIX ciydasx Kypc GuU3MKU 0a30BOTO YPOBHS MOKET M3y4daThbCs B 00BEME
204 4 3a nBa rona obydenus (3 4 B Hemenmo B 10 m 11 kmaccax). B atom ciyuae
yBenuuuBaeTcss He MeHee uyeMm g0 20 4 pesepBHOE BpeMs, KOTOPOE
UCIONIB3YETCSl  YUMTENIeM s  W3Y4YeHHMs] BOMNPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM mpoduneM oOydeHHs, U YBEJIMYMBAETCA YyueOHas Harpyska,
OTBOAMMAs  Ha U3y4YeHWE MEXaHWKH, MOJEKYJIApHOH  (U3HKH W
ANEKTPOJMHAMUKHM, 32 CYET paclIMpeHus uuciaa JabopaTOpHBIX  padoT
UCCIIEIOBATENILCKOTO XapaKTepa W YPOKOB PEIICHUsI KaYeCTBEHHBIX U PACUYETHBIX
3azay.

IIJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOI'O
NPEIMETA «®U3UKA» HA YPOBHE CPE/IHEI'O OBIIEI'O
OBPA3OBAHUS (FA3OBBI YPOBEHD)

OcBoenne yueOHOoro mnpenmera «®duszmka» Ha YpPOBHE CpPETHErO OOIIETO
oOpa3oBanus (6a30BbIil YPOBEHB) JOHKHO 00€CTICUNBATH TOCTHIKEHHUE CIIECTYIOITIX

JUYHOCTHBIX, METANIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
I pasxcoancrkoe éocnumanue:
— CchOpPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIMKM  OOydYalollerocss  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O YWIEHA POCCHICKOTO OOIECTBA;
— TMPUHATHE TPATUIUOHHBIX  OOIIEYETIOBEYSCKUX TyMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;



— TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIHOCTh B MHTEPECaX I'PakIaHCKOIro
oOIIEeCTBa, y4acTBOBaTh B caMOyIIpaBJICHUHU B IKOJIe
U JICTCKO-IOHOIIIECKUX OpraHu3alusX;

— YMEHHE B3aMMOJICHCTBOBATH C COI[MATBHBIMU MHCTUTYTaMHU B COOTBETCTBUU
¢ uX QYHKIHUSIMH U Ha3HAYCHHUEM;

— TOTOBHOCTb K TYMAaHUTApPHOM M  BOJIOHTEPCKOM  JESTEIBHOCTH.

Ilampuomuueckoe ocnumanue:

— c(pOpMUPOBAHHOCTh poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

— IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM; JOCTHXKEHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

Jlyxoeno-upascmeennoe socnumanue:

— c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUSA, dTUYECKOIO IMOBEIECHUS;

— CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEILCHUS,
OpPUEHTUPYSCH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YYEHOTO;

— OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOrO OYyIYyIIEro.

Ocmemuyeckoe socnumanue:

— O3CTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIKOYAas JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PU3NYECKON HayKe.
Tpyoosoe 6ocnumanue:

— HHTEpec K pa3inyHbIM chepam NpodecCHOHATBHON JESTENbHOCTH, B TOM
() CBSI3aHHBIM c busukoin 51 TEXHUKOM, yMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOP Oynyliel npodeccuu U pearn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUIO M CaMOOOpPa30BaHUIO
B 0051acTH (DM3UKU HA TIPOTHKEHUN BCEH KU3HH.

JKono2uveckoe 8oChumaHue:

— c(hopMHpPOBAaHHOCTh 3KOJOTMYECKON KYJIbTYPhl, OCO3HAHHE TJI00aTbHOIO
XapakTepa 3KOJOTHYECKUX MpobiieM;

— IUIAHAUPOBAaHUE M OCYILIECTBJICHUE JECHCTBUM B OKPYXKAKOIIEH Cpele Ha
OCHOBE 3HAHMS LIeJIel YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

— pacuMpeHre OmbITa JEATEIbHOCTH HKOJOTMYECKOM HAamlpaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM MO (U3HKeE.

Llennocmu HayyHo2o no3HAHUAL:

— c(hopMHpPOBAaHHOCTP MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (pU3MUYECKON HAYKH;

— OCO3HAaHHME UEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (U3UKU OCYIIECTBIATh MPOEKTHYI0O U HCCIEHOBATEIbCKYIO
NEeATEIbHOCTh MHIWBUAYAIbHO U B TPYIIIIE.

B mpouecce NOCTHKEHHSI JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPAMMBI
cpenHero oo6mero odpazoBaHus Mo (Ppu3uKe y 00yJarONIUXCsl COBEPIICHCTBYETCS
IMOYUOHATbHBIN UHMEILIeKM,, TIPEATIONaralonui copMUpOBaHHOCTS:



CAMOCO3HAHUA, BKJIIOYArOMICro CITOCOOHOCTh IIOHHUMATb CBOE

HYMOIMOHAIEHOE COCTOSTHHE, BUJICTH HaTpaBIICHUS pa3BUTHUSA
COOCTBEHHOW SMOIIMOHANILHON c(epbl, OBITh YBEPEHHBIM B ceOe;
camopezyiupoeanus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE

NpPUHUMATh  OTBETCTBEHHOCTh 3a CBOE TIOBEJACHUE, CIIOCOOHOCTh
aJanTUpPOBATbCSI K  OMOIMOHAJIBHBIM  M3MEHEHUSM U MPOSBISTH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYMpeHHel Momuéayuy, BKIOYAIONIEH CTPEMIICHHE K JOCTHKEHHUIO LEIU
U yClexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAaTh, UCXOJS U3
CBOHMX BO3MOXKHOCTEH;

omnamuu, BKIIOYAIOMIEH  CIIOCOOHOCTh IOHHMaTh  A3MOIIMOHAIFHOE
COCTOSIHHC JPYTHUX, YUYUTHIBATh ero npu OCYIIIECTBICHUU
0OI1IeHHsI, CHOCOOHOCTh K COUYBCTBHUIO M COINEPEKUBAHUIO;

COYUANbHBIX  HABLIKOG,  BKIIOYAIONIUX  CIOCOOHOCTH  BBICTpauMBaTh
OTHOILLICHUS c JIpyTUMU JTIOAbMHU, 3a00TUTBCH, MIPOSIBJISITH
HHTEpEeC U pa3peniatb KOHMIUKTHI.

METAINIPEIMETHBIE PE3YJBTATDBI
YHUBepCaabHbIE II0O3HABATEIbHBIE ACHCTBUS

baszoewle nocuueckue oevicmeus:

CaMOCTOATENbHO  (POpMYyNIHUpOBaTH M aKTyaJIU3UpOBaTh  MpoOsieMy,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPENCIATh TCIH JSATEILHOCTH, 3aJaBaTh TapaMeTpbl M KPUTEPUU HX
JOCTHKEHUS,

BBISIBIIAITH  3aKOHOMEPHOCTH W TPOTUBOPEUHs B paccMaTpUBAEMBIX
bu3HYeCcKuX SIBICHUSIX;

pazpabarbiBaTh IUJIaH  peIIeHHs MNpoOJeMbl ¢ y4éTOM  aHaimu3a
UMEIOIINXCS MaTepUANTBHBIX U HEMATEPHUAIILHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B  JCATEIBHOCTh, OIICHUBATh COOTBETCTBUC
pe3ynbTaTOB IIEJISIM, OLICHUBATh PUCKU TOCIEACTBUI JCSTEIBHOCTH;
KOOPJIMHUPOBaTh U  BBINOJHATH paboOTy B  YCJIOBHUSIX PEAIbHOTO,
BUPTYAJIbHOTO Y KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATHMBHOE MBINUICHUE TMPU PEIICHUH >KM3HCHHBIX MPOOJIEM.

bazoevle uccneoosamenvcxue oeticmeus:

BJIAJCTh HAYYHOH TEPMHHOJIOTHEH, KIOUCBBIMH IOHATHSIMH M METOJaMU
buznyeckoil HayKu;

BJIAJCTh HaBbIKaAMU y4e0HO-MCCIIEeI0BATEIHCKON u MPOCKTHOMN
JIEATCIIBHOCTH B 001acTH (PU3MKH; CIOCOOHOCTBIO M TOTOBHOCTBHIO
K CaMOCTOSITCIIBHOMY TIIOMCKY METOAOB pEIICHHUS 3a1a4 (HU3NIECKOTO
coJiep KaHus, IPUMCHCHHUIO Pa3IUYHBIX METOJIOB ITO3HAHUS,

BJIQJICTh BUJAMU  JICSITEIBHOCTH TI0 TIOJYYEHHIO HOBOIO  3HaHWMS,
€ro HUHTEpIpeTalud, MpeoOpa3oBaHUI0 MW MNPUMEHEHUIO B  pas-
JUYHBIX YyYEOHBIX CHUTyaIlusX, B TOM 4YHCJIC TPU CO3JAHUU YUEOHBIX
IPOEKTOB B 001acTu (PU3UKH;



BBISIBJISAITh TPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3ajady,
BBIIBUTaTh  TUINOTE3y €€  pEIICHUs, HaXOAWTb apPryMEHTHl Ui
JI0Ka3aTeNbCTBA CBOMX YTBEPXKIECHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UpPOBaTh IIOJYYEHHBbIE B XOJA€ pEUIEHMs 3a7aud pe3yJbTaThl,
KPUTUYECKHA OLICHUBATh HMX JOCTOBEPHOCTb, IMPOTHO3UPOBATH HW3MEHEHUE
B HOBBIX YCIIOBHSIX;

CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00Opa30BaTENbHOM
NESATEIbHOCTH, B TOM YMCJIE TIPU U3y4YE€HUU (U3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTHYECKYI0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE MJIEH, NPEJIaraTb OPUTMHAJIBHBIE MOIXO0bl U PELICHUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIUE aJIbTEPHATUBHBIE PELICHMUS.

Paboma ¢ ungopmayueii:

BJIAJETh HABBIKAMU MOJYYEHHS HHPOPMALMH (PUINYECKOIO COAEpHKAHUS
U3 HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH IOMCK,
aHalIKM3, CUCTEMATH3alUI0 M MHTEpIPETAlUI0 HMH(DOpMAUUU pa3IudHbIX
BUJIOB U (OPM MpPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINY;

UCIIOJIb30BaTh  CpPEeACTBa HMH(POPMALMOHHBIX U KOMMYHHUKalMOHHBIX
TEXHOJIOTMM B  PEUIEHUM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX H
OpraHU3allMOHHBIX 3aJlad C COOJIFOJIGHHEM TpPEOOBaHU 3PrOHOMHMKH,
TEXHUKH O€30MaCHOCTH, THUTHEHbI, pecypcocOepexeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(POPMALMOHHOMN 0€30MaCHOCTH;

co3faBaTh TEKCTbl (PU3MYECKOrO COJAEpXKAaHHMS B  Pa3IMYHBIX  (Qop-
MaTax C Yy4€ToM Ha3HaueHUs HHPOpMALMM U LEJIEBOW ayIuTOpUH,
BbIOMpasi ONTUMAJIbHYIO (OpMY MpPEJCTaBICHUS U BU3yaJU3alUU.

YHuBepcajibHble KOMMYHUKATHBHBIE IeiiCTBUS
Obwenue:

OCYIICCTBJIATh OOIICHWE Ha ypokaXx (U3HUKK ©W BO BHEYPOUHOM
NEeATEITLHOCTH;

pacro3HaBaTh IMPEANMOCHUIKM  KOH(JIMKTHBIX CHTyallud ®  CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHHSI C HCIOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

CoemecmHasn 0essmenbHOCb:

MMOHUMATh 5| HCIIOJIL30BaTh MIPEUMYIIECTBA KOMaHIHOU 51
WHJMBUAYAJTIbHOU pabOThI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIUX
MHTEPECOB, U BO3MOXKHOCTEH KaXKJIOr0 YJieHa KOJIJIEKTUBA;
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IPUHAMATh  LEIM  COBMECTHOM  JEATENIbHOCTH,  OPraHU30BbIBATH
U KOOPOWMHUPOBATH JCUCTBHS 1O €€ JOCTUKEHUIO: COCTaBIISITh
IUIAaH JCWUCTBHUM, PACIpPEHETIATh POJM C YYETOM MHEHUUW YYaCTHUKOB,
00CYXXJ1aTh pe3yibTaThl COBMECTHON paldOTHI;

OLICHMBATh KA4YE€CTBO CBOEr0 BKJIaJAa M KaXIOr0 Y4YacTHUKA KO-
MaH/bl B OOIIMNA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLECHHUBATh HWJAEHU C IIO3MIMU HOBHU3HBI,
OpUTMHAJIBHOCTH, NMPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh  MO3UTUBHOE  CTPATETMUECKOE  IIOBEICHHE B  pas-
JUYHBIX  CUTyallMsIX, TMPOSBISATH  TBOPYECTBO U BOOOpaKEHHE,
OBITh UTHUIIUATUBHBIM.

YHI/IBepcaJILHI)Ie PEryJIATHBHLIC HeﬁCTBHH
CClMOOpZClHl/Babﬂ/lﬂ.'

CaMOCTOSITENIFHO OCYIIECTBIISITH MO3HABATENBHYIO JIEATEIHHOCTh B 00JIACTH
GU3UKKM U aCTPOHOMHH, BBISIBISTH MPOOJIEMBI, CTaBUTh U (HOPMYyIUPOBATH
cOOCTBEHHEBIE 3a71a4H;

CaMOCTOATENLHO COCTABJIATh IUIAH PEHICHUs PAacUETHBIX M KaueCTBEHHBIX
3a/a4, TJIaH BBITIOJIHCHUS TPAKTUYCCKON pabOTHl ¢ y4€TOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEM W MPEANOYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMIHBIX TPEITOYTCHHM;
JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBATh NMPHOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO SPYIUMLUMUA B 00JacTH
busuKy, MTOCTOSTHHO MOBBIIIATh CBOM o0pazoBaTeIbHBIMI u
KYJIbTYPHBI YPOBEHbD.

CamoKkoHmponw:

J1aBaThb OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJI€Th HABbIKAMU [MO3HABATEIIbHON PeIICKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX IMPOIECCOB, UX PE3YyJbTATOB U
OCHOBAHUM; UCIIOJIb30BaTh IIPUEMBI peduiekcun TUTS
OLIEHKH CUTYallud, BEIOOpa BEPHOT'O PELLICHUS;

yMETh OLIEHMBAaTb pHUCKM U CBOEBPEMEHHO IIPUHUMATh PELICHUSA
[0 UX CHUKEHUIO;

IIPUHAMAaTh MOTMBBI M apryMEHTBl JPYTUX IpH AHAIW3E pPe3yJbTAaTOB
NEATEIIBHOCTH.

Ipunamue cebs u opyeux:

NPUHUMATDH CeOsl, MOHUMAasi CBOM HEIOCTaTKH M JJOCTOMHCTBA;
IIPUHAMATb MOTMBBI M apryMEHTBl JPYTHX IIPU AHAJIM3E pPEe3yJbTAaTOB
NEATEIIBHOCTY;
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npuU3HaBaTh CBOE MPABO U MPABO IPYTHX HA OUIMOKH.

NPEAMETHBIE PE3YJIbTATHI
10 kaace

B mpouecce msydyenust kypca ¢usmku 6a3zoBoro ypoBHs B 10 Kiacce y4deHUK
HAY4YUTCS:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MECTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTHH, B NPAKTHUYECKON NESITEIbHOCTH JIOACH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YyUYCHHBIX (U3UUYECKUX MOJIEIIEH:
MaTepuajbHas TOYKa, WHEpLUalbHas CHUCTEMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJIO, WACAIBHBIA ra3; MOJEIM CTPOEHUS Ia30B, KUIAKOCTEH H
TBEPIBIX TEJ, TOUEUHBIN 3JIEKTPUUECKUI 3aps NpHU pelieHud (PU3NUIEeCKUX
3a/ay;

pacro3HaBath ~ (QuU3MUECKUE  ABJCHUS  (MpolecChl) U OOBACHATH
UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KMHETHYECKOU TEOpUU
CTPOEHMs  BEUleCTBA W DJJEKTPOAVMHAMHUKHA:  PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEMHOE IBU)KEHHME, CBOOOJHOE IMaJeHHUE Tell,
JBUKEHHE I10 OKPY>KHOCTH, WHEpLMs, B3auMojeictsue Ttei; Auddysus,
OpOYHOBCKOE  JIBIJKEHHE,  CTPOCHHME JKUIKOCTEW U TBEPABIX TeJ,
U3MEHEHHE 00béMa TeN
IpU HarpeBaHuM (OXJaXJCHUU), TEIJIOBOE pPABHOBECHE, HCIApPEHUE,
KOHJIEHCAIMs, TUIaBICHUE, KPUCTAIIU3ALIMS, KUTIEHUE, BIAXKHOCTh BO3/yXa,
NOBBIIICHUE JABJICHUSI Ta3a MPU €ro HArpeBaHUU B 3aKPHITOM COCYIE,
CBSI3b MEXY MapaMeTpaMu COCTOSIHMS Ta3a B U30IpoIeccax; dJEKTpU3alus
T€J, B3aUMOJEHCTBUE 3aps/IOB;

ONMKCHIBATH ~ MEXAHMYECKOE  JBIKEHUE,  HUCIONb3ys  (U3HUYECKUe
BEJIMYUHBL: KOOpAWHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cujla, UMILYJbC Tella, KWHETUYECKash YHEPrus, MOTEHINAaIbHas
SHEprusi, MeXaHu4yeckas padoTa, MEXaHHMYECKass MOLIHOCTb; MPHU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DPM3MYECKUN CMBICI HCIOIb3YEMBIX BEIWYWH, HX
0003HAUEHUS M EIAMHMIIBI, HAXOAUTHh (HOPMYIbI, CBSI3BIBAIOIIME JAHHYIO
(GH3HYECKyI0 BEIMYUHY C JPYTMMHU BEINYNHAMU;

ONMKCHIBATh M3YyUYEHHBIE TEIUIOBHIE CBOMCTBA TEM W TEIUIOBHIE SIBJICHUS,

UCTIONB3Yyad (U3MUYECKUEe BEJIMYMHBI: JaBJIGHHE Ta3a,  TeMIleparypa,
CpeaHsAsl KUHETHYECKAass DHEPrusi XaOoTHYECKOTO  JBMXKEHUS MOJICKYII,
CpPENHEKBAAPATUYHAS CKOPOCTh  MOJIEKYIL, KOJIMYECTBO  TEIJIOTHI,

BHYTPCHHSSI JHEprusi, padoTa rasza, Kod(HUIMEHT MOJIE3HOTO JCHCTBUS
TEIJIOBOTO JIBUTATEJNS, MPH OIMKMCAHHWH MPABUIIBHO TPAKTOBATH (DU3NUECKUN
CMBICIT MCTIOJIb3YEMbIX BEIUYMH, WX O0O3HAYCHHS W CJIWHMIIBI, HAXOIWUTh
dbopMyIbl, CBS3BIBAIONIME JaHHYI (U3UYECKYI0 BEIHYMHY C APYTHMHU
BEITMYMHAM;

ONMMCHIBATh  W3YYEHHBIC  DJJCKTPUYECKHME  CBOMCTBA  BEIIECTBA U
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AIIEKTPUYECKHUE SIBIECHUS (IIPOLECCHI), UCHONB3YS (PU3NUECKHE BEIMUMHBI:
ANEKTPUUECKUI 3apsll, JJIEKTPUUECKOE TMOoJie, HanmpsHKEHHOCTh IO,
NOTEHIMAJI, Pa3HOCTh MOTEHLUANOB; TMpHU ONMKMCAHUM  TPABUIBHO
TPakTOBaTh (PU3MUYECKUN CMBICI HCIOJb3YEMbIX BEJIMYUH, UX 0003HAYCHUS
U €JIMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (DHU3UYECKYIO
BEJIMYUHY C APYTUMHU BEIMYUHAMY;

aHanu3upoBaTh  (U3MYECKHUE  TPOLECCHl W SBIICHUS,  UCIOIb3YS
¢dusznyecKkrue 3aKOHbI M TPUHLUIIBI: 3aKOH BceMupHoro tarorenus, I, Il u
Il 3akoHbl HbrOTOHA, 3aKOH COXpaHEHWs MEXAHWYECKOM SHEPIHH, 3aKOH
COXpaHEHUs MMIYJIbCa, NPUHIUN  CYNEpPHO3UUUU  CWJI, HPUHIUI
paBHONPABUS  WHEPLHUAIBHBIX  CUCTEM  OTCYETA;  MOJIEKYJSIPHO-
KMHETHYECKYI0 TEOPHUIO CTPOCHHs BEUIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpPEIHEH KHWHETUYECKOM OHHEPIrUM TEIUIOBOIO JBMXKEHHUS MOJEKYI C
aOCOJIIOTHOM TeMIepaTypoil, NepBbIM 3aKOH TEPMOJAMHAMMKH; 3aKOH
COXpaHEHHUsI  DJIEKTPUYECKOro 3apsia, 3akoH Kymona; npu  atom
pasnuyath

CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHUE U
ycioBus (TpaHuIlbl, 007IaCTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHIMUIBI JECWCTBUS MalluH, NOpHOOPOB H
TEXHUYECKUX  YCTPOWMCTB;  pa3iauyarb yCJIOBUS UX  0O€30MMacCHOro
UCITOJIb30BAaHUS B MTOBCETHEBHOMN KU3HU;

BBIMOJHATh SKCIEPUMEHTHI IO HUCCIEIOBAHHUIO (PU3MUECKHUX SBICHUN WU
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX, M KOCBEHHBIX W3MEPEHUM: NpHU
aToM  (GopMyIupoBaTh  MpoOJemy/3agadyy W THIOTE3y  y4eOHOTO
HKCIIEPUMEHTA; COOMpATh YCTAHOBKY M3 MPEIJIOKEHHOIO 000pYyIOBaHMS;
MIPOBOJUTH OTBIT U (DOPMYITHPOBATH BHIBOBI;

OCYUIECTBJISITh NPSMbIE UM KOCBEHHBIE HM3MEPEHUS (PU3MUECKUX BEJINYMUH;
IpU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS] M HUCIOJIb30BaTh
W3BECTHBIE METOJIbI OLICHKH IOTPEIMIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCUMOCTM  MeXAYy  (U3MYECKMMHU  BEJIIMYMHAMU
C HCIOJB30BAHWEM NPSIMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBaTh  pe3ynbTaThl  MOJYYEHHOM  3aBHUCHUMOCTH
bu3MYeCKUX BEIWYMH B BUJE TaOmuil U rpaduKOB, NENATh BBIBOIBI II0
pe3ynbTaTaM MCCIIEIOBAHUS;

coOJro1aTh TpaBujia O€30MacHOr0 TpyAa MpU MPOBEICHUHN HCCIICI0BaHUN B
paMKax y4eOHOro 3KCIEepUMEHTA, y4eOHO-UCCIIEI0OBATENBCKON U MTPOESKTHOM
NEATEIbHOCTH C  KMCHOJB30BAHUEM  HU3MEPUTEIBHBIX  YCTPOWCTB H
71a00paTOPHOTO 000PYIOBAHUS;

pemarh pacu€THblE 3aJa4d C SBHO 3aJaHHOW (PU3HYECKOH MoJe-
Jbl0, HCHOJB3Ys (U3NYECKHE 3aKOHbl M MPHUHIMIBI; HAa OCHOBE
aHalli3a YCJIOBUS 3aJayd BBIOMpPATh (U3UUECKYI0 MOJENb, BBIICIATDH
¢usznyeckue BeAMUUMHBI U (HOPMYNBI, HEOOXOAMMBIE Ml €€ pelIeHus,
IPOBOJUTh PACUETHI U OICHUBATH PEATBLHOCTh MOJYYEHHOIO 3HAYEHUs
(bu3MYecKOoil BEIMYUHBI,
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— peliaTth KaueCTBEHHbIEC 3a/1a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO IIETIOYKY PACCYXKJACHUM C OMOpoil Ha H3yUYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS;

— WCMOJB30BATh TMpPU PEIICHHMH YYEOHBIX 3aJady COBPEMEHHbIE WH-

dbopManMOHHbIE ~ TEXHOJNOTMHM  JJii  TIOWCKAa,  CTPYKTYPHpPOBAHHUS,
UHTEpHpPETallud W MPEJACTABICHUS YYEOHOW W HAYYHO-TOIYJISIPHOU
uHbOopMaIuy, ITOJTy4YE€HHOU u3 Pa3IMYHBIX VCTOYHUKOB;

KPUTHUYECKH aHATM3UPOBAThH MOJIydaeMyro WH(OPMAIIUIO;

— TMPHUBOJIUTH TMPUMEPHI BKJIAaJa POCCHHUCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA,
B Pa3BUTHE TEXHHUKH U TEXHOJIOTHIA;

— HCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS MO (PU3HMKE B MOBCEAHEBHOW KU3HU
st obecrieueHrus 0e30MacHOCTH MpH  oOpallleHHMH ¢ OpudopamMu |
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHS 30POBbS U COOIIOICHUS
HOPM HKOJIOTHUECKOT0 TOBEJCHMS B OKpYXarolllel cpene;

— pabotaTh B TpyIIEe C BBHINOJHCHHEM  PA3MYHBIX  COIMAIBHBIX
poJieli, TIaHUpPOBaTh pabOTy TPYIIBl, pPALMOHAIBHO PaCHpelesaTh
O0s3aHHOCTM M IUJIAaHUPOBATh  JEATEIBHOCTh B  HECTaHAAPTHBIX
CUTYalUsiX, aIEKBATHO OLICHWBATbH BKJIAJl KAXKJOTO U3 YYACTHUKOB T'PYIIIHI B
pelIeHrne paccMaTpUBaeMon POOIIEMBI.

11 knace
B mporecce m3yuenuss kypca ¢usuku 06azoBoro ypoBHs B 11 Kkjacce ydeHHK
HAyYUTCS:
— JIEMOHCTPHPOBATh HA MPUMEpPax pPojab U MeCTO (U3HKH B (POPMUPOBAHUHU

COBPEMEHHOU Hay4YHOU KapTUHBI MUpa, B pa3BUTUU
COBPEMEHHOW TEXHUKM W TEXHOJIOTUM, B NPAKTUYECKOM JI€ATEIBHOCTU
JIIOJIEH, [IEJIOCTHOCTD u €IUHCTBO buzndeckon Kap-

TUHBI MUPA;

— YUWTHIBaThb TpaAHUIBl NPUMEHEHMSI H3YyYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AIEKTPUYECKUI 3aps, ay4 CBETa, TOYEHHBIN
UCTOYHUK CBETa, SiepHasl MOJENb aTOMa, HYKJIOHHAas MOJIeNb aTOMHOI'O
s]ipa Mpu pelieHn (PU3NYecKux 3ajady;

— pacno3HaBaTh (U3MYECKUE SBJICHHUS (MPOIECChl) U OOBACHATH HX Ha
OCHOBE 3aKOHOB 3JICKTPOAMHAMHUKHU M KBAaHTOBOM (DM3HMKHU: 3JIEKTpUUYECKas
IPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE ACHCTBUS

TOKa, BSaHMOﬂeﬁCTBHe MAarHuToOB, QJICKTPOMArinuTHas MWHAYKIOWUA,
I[eﬁCTBHC MAravTHOI'O II0JIsI Ha IIPOBOJHHK C TOKOM M HBHXCYMHﬁCﬂ 3apian,
QJICKTPOMAIrHUTHBIC KoJIeOaHMs n BOJIHBI, HpHMOHHHeﬁHOG

pacrnpocTpaHEHHE CBETa, OTPaXXCHHUE, TMpeIoMJICHHUEe, UHTEepPEpeHIus,
nudpakiys 1 moJsipu3aius CBeTa, AUCIEPCUsl CBeTa; (POTOIIEKTpUUSCKUI

ahdekr (boToadpdexr), CBETOBOE JIaBJICHHE, BO3HUKHOBEHHUE
JMHEHYaTOro CIEeKTpa aromMa BOJOpPOJAA, €CTeCTBEHHAsh W HCKYCCTBEHHAas
PaMOaKTUBHOCT®;
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OMUCHIBATH W3y4YCHHbIE CBOICTBA BEILECTBA (3mexkTpuyeckue,
MAarHuTHbIC, ONTHUYECKHE, DIJIEKTPUYECKYIO MPOBOAUMOCTh Pa3JIMYHBIX
Cpell) W BJIEKTPOMATHUTHBIC SBJICHUS (IIPOILIECCHI), UCTIONB3YS (HU3HUUECKUE
BEJIMYMHBL:  DJIEKTPUYECKUN  3apsl, Cuiia TOKa, DJIEKTPUYECKOE
HaIpsKEHUE, BJIEKTPUYECKOE COIMPOTUBJIEHUE, PA3HOCTh MOTEHIHUAJIOB,
OJIC, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJs, cuia Ammepa, cuia
JlopeHiia, HHAYKTUBHOCTh KAaTYIIKH, DJHEPTUsl  AJIEKTPUUYECKOTrO U
MarHUTHOTO TIOJIeH, TMEepHoJ M YacToTa KoyiebaHuil B KoJeOaTenbHOM
KOHTYpE,

3apsA] M CHJIa TOKa B IPOLECCE TAPMOHUYECKUX SIEKTPOMArHUTHBIX
KoneOanuii, (OKyCHOE pacCTOSIHME M ONTHYeCKas CHJIa JIMH3BL, MpH
ONMMCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX O0O3HAYCHUS W  EIUHUIIBI; yKa3blBaTh  (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUYMHY C JIPYTMMH BEJIMUMHAMU;
ONHUCHIBATh M3YYECHHBIE KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIOIb3Ys
(¢u3MYecKue BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJWHA
BOJIHBI U YACTOTA CBETA, SHEPIHS U UMITYJIbC (POTOHA, IEPUO] NOJIypacnaia,
SHEPIusl CBSI3M ATOMHBIX SJEp; TMpPU ONKMCAHUU MPABWIHHO TPAKTOBAThH
(U3MYECKUI CMBICH HCIOJNBb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUs U
€AVHMIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, BBIUUCIATH 3HAYeHUE (HU3NUYECKOU
BEJINYMHBIL;

aHaNMM3UpoBaTh  (U3MYECKHUE  TPOLECCHl W SBIICHUS,  UCIOJIb3YS

¢usznyeckue  3aKOHbl M NpUHOUNBL  3akoH  OMa,  3aKOHBI
NIOCJIEIOBATEIBHOIO W MApaJuUIeIbBHOIO COEIWHEHHsS NPOBOJHUKOB, 3aKOH
JIxoyns—IJlenna,  3aKOH  DJIEKTPOMAarHMTHOM  MHAYKLWH,  3aKOH

OPSIMOJIMHEHHOTO PAaclpOCTPAaHEHHUs] CBETa, 3aKOHBI OTPAKEHUS CBETa,
3aKOHBI TPEJIOMJIEHUS] CBETa; ypaBHeHHE OiHIITelHa s (hoTodddekra,
3aKOH COXpaHEHHs] DHEPIHH, 3aKOH COXPaHEHHUS HMIIYJIbCa, 3aKOH
COXpaHEHHUSl DJEKTPUUECKOTO 3apsiia, 3aKOH COXPAHEHHUS MacCOBOTO
gucia, mocTynaTel bopa, 3akoH paguoOaKTHBHOTO pacmaaa; MpH 3TOM
paznuyaTh

CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U
yciioBusl (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

ONpENENsATh  HampaBlICHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  IOJIA
IPOBOJIHUKA C TOKOM, CHJIbI Amrepa u cuibl JIopeHua;

CTPOUTh WM ONHCHIBATH H300pa)kKeHHE, CO3AaBaCMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI 10 HUCCIEIOBAHHUIO (DU3MUECKHX SBICHUN W
IIPOLIECCOB C UCIIOJIb30BaHUEM OPSIMBIX U KOCBEHHBIX
U3MEpPEHHl: Tpu 3TOM (QOpMYJIMpPOBaTh MpoOieMy/3agady U THUIIOTE3y
yu4eOHOTO JKCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyIOBaHUS; IPOBOJNUTD OTIBIT u dbopMynrpoBaTh
BBIBO/IbI;
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OCYIIECTBISITh  IpsSMbIE M KOCBEHHBIE  U3MEPEHHS  (U3HYECKUX
BEJIMYMH; TMpPU OTOM BBIOMpATh ONTUMAJIBHBIA CHOCOO HM3MEpPEHUs
Y UCIOJIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEITHOCTENW W3MEPEHHI;
UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OPSIMBIX U3MEPEHHI: IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE
TabnuI U TpaduKOB, Je1aTh BHIBOJBI [0 PE3yJbTaTaM HCCIICIOBAHMUS,
coOJroiaTh MpaBwiia OE30MACHOTO TPyAa MPHU MPOBEICHUM HCCIIECIOBAHUI
B paMKax y4yeOHOTrO SKCIEpUMEHTa, Y4eOHO-UCCIE0BATEIIbCKON U
MPOEKTHOM JESATENBHOCTH C HMCHOJIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB
1 J1abopaTopHOro 000PYI0BAHUS;

pemate pacu€THbIE 3aJaud C SBHO 3a/JaHHOM (u3Mueckod Moje-
JbI0, WCHOJB3ys (U3NYECKHME 3aKOHBI M TPHUHIMIBI; HAa OCHOBE
aHanu3a YyCIOBUA 3a7auyd BBIOMpaTh (DU3UYECKYI0 MOJEINb, BBIICIATH
busnueckue BEJINYMHBI 151 (bopMyIbI, HE0OXOANMBIE TUISL
e€ pemieHus, MPOBOAWTH pPAacyEThl M OLEHWBATh PEATBHOCTH IIO-
JYYEHHOTO 3HaYeHUS (PU3NIECKON BEITUYHHBI,

pemarpb KayeCTBEHHbIE 3aJ1a4u: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUYMBYIO LEMNOYKY pACCYXIACHUM C ONOpPOM Ha HU3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUUECKUE SBJICHUS;

UCIOJIB30BaTh IMPU  pELIEHUMH Y4eOHBIX 3a7ad COBPEMEHHBIE UH-
dbopManMoOHHBIE ~ TEXHOJIOTMWM NI TOWCKAa,  CTPYKTYpPHpPOBAHHUS,
UHTEpPIIpETallud W TPEACTaBICHUs y4eOHOW W HAyYHO-TIOMYJIsp-
HOW  WHpOpMAIMHM,  TOJYyYEHHOM M3  Pa3NUYHBIX  HCTOYHHKOB,
KPUTHUYECKH aHATM3UPOBATH MOJIydaeMyro WH(OPMAIINIO;

OOBSICHATh MPUHIMIBI JEHCTBUS MaIllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBUSA HUX 0€30MacHOr0 HCMOJb30BaHUS B
MMOBCEIHEBHOM KM3HU;

OPUBOJUTH MPHUMEPHl BKJIAJa POCCHUICKUX U 3apyOekHBIX yUEHBIX-
(GU3MKOB B pPa3BUTHE HAYKH, B OOBSICHEHUE HPOLECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN >KU3HU
st obecrieueHrss 0€30MacHOCTH TpU  OOpalleHuH ¢ TpubopamMu |
TEXHUYECKUMHU YCTPONCTBAMH, AJIi COXPAHEHHS 30pOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOTO TMOBEJACHUS B OKpYXaloIlei cpene;

paboTaTb B TpYIIE C BBHINOJHEHUEM pA3IMYHBIX COLHUAIBHBIX POJIEH,
TUTAHUPOBATH paboTy TpYTIIHI, paroHaIEHO pacmpenensTh
OO0S3aHHOCTH ®  IUIAHUPOBaTh  JACSTEIBHOCTh B HECTAaHAAPTHBIX
CUTYyaIlUsIX, aIeKBaTHO OIEHUBATHh BKJIAJ KaKIOTO W3 yYACTHUKOB TPYIIIHI
B PEIICHUE PacCMaTpUBAEMOM TTPOOIIEMBI.

COAEP)KAHUE YYEBHOI'O IPEIMETA «®U3HUKA»
(PA30OBbIN YPOBEHD)
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10 kmace

PA3JIEJ 1. ®UBUKA U METOJblI HAYYHOI'O IO3HAHUSA
®dusnka — Hayka o npupoje. HaydHbpie MeTonbl TO3HAHUS OKPYKAKOLIEr0 MHPA.
Ponp skcriepuMeHTa M TEOpUU B IIPOLECCE MO3HAHUSA NPUPOJBI. DKCIEPUMEHT B
busuke.
MogenupoBanue (U3MUECKUX SABJIEHUHM U mHpoleccoB. HayuHble THIIOTE3BI.
dusnyeckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[Mpunuun coorBerctBusa. Ponb u Mecto ¢pusuku B HOPMHUPOBAHUHM COBPEMEHHOU
HAay4YHOU KapTUHBI MUPA, B NIPAKTUYECKON JEATEIBHOCTH JIFOJIEH.
Jlemoncmpayuu
1. AmnanoroBele W 1U(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.
PA3JIEJI 2. MEXAHUKA
Tema 1. KunemaTnka
Mexanudeckoe  ABMKEHHE. OTHOCHTENBHOCTh  MEXAHWYECKOIO JBHYKEHUS.
Cucrema orcuéra. Tpaekropus. IlepemelieHue, CKOpPOCTb (CpenHssi CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepUaIbHON TOYKH, UX MPOEKLHU HA OCH
cucTeMbl KoopArHAT. CI0XKEHUE MEPEMEIICHUN U CII0)KEHHE CKOPOCTEM.
PaBHOMEpHOE U paBHOYCKOpPEHHOE IMpsIMOJIMHEHOe nBWxkeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHWs, IYTH H IEepEMELICHUs
MaTepUalIbHOW TOYKH OT BPEMEHHU.
CBoOoaHOE MaJicHUeE. VYckopenue CBOOOIHOTO MaJcHUs.
KpuBonmHeHoe nBMkeHNE. [[BokeHNE MaTepruaibHONW TOYKH 10
OKPY’KHOCTH C TIOCTOSIHHOM TI0 MOJYJII0 CKOPOCTBIO. YTJIOBasg CKOpPOCTb,
JuHelHas ckopocTh. llepmom u wacrora oOpamienus. LleHTpocTpeMuTeNnbHOE
YCKOpPEHHE.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHexue: CIUI0OMETp, IBHKCHHE
CHapsII0B, LIEMTHbIE U PEMEHHBIE NIEpEIayu.
Jlemoncmpayuu
1. Mogenb cuctembl OTCU€Ta, WJUIIOCTPALUSl KHHEMATHYECKUX XapaKTEePHUCTUK
JBHYKEHUS.
2. IIpeobpa3zoBanue ABMXKEHUN C MCIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.
3. IlageHue Ten B BO3AyXe U B Pa3pe:KEHHOM MPOCTPAHCTRE.
4. HabGmroneHue NBUXKEHHUS Tesa, OPOILIEHHOIO MOJ YIJIOM K TOPU30HTY U

TOPU30HTAJIBHO.
5. 3aMepeHne yckopeHHsi CBOOOIHOTO MaJCHUSI.
6. HarmpaBnenue cKOpoCTH MPH IBHXKEHHUH 1O OKPYXHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl
1. VM3ydyeHne HEpaBHOMEPHOTO JBUXKEHHUS C II€JIbI0 ONpE/eJICHUsT MIHOBEHHOMU
CKOPOCTH.
2. HccnenoBaHue COOTHOIIEHHMS MEXIY MyTSIMH, TPOUIEHHBIMA TEJIOM 3a
NOCJIEIOBATEIbHBIE PAaBHbIE IMPOMEXYTKHM BPEMEHHM IPHU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOW CKOPOCTBIO, PABHOU HYIIIO.
3. U3yuenue aBuKEHUS MIapuKa B BS3KOM JKHIIKOCTH.

4. VzydyeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.
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Tema 2. /Iunamuka

[Tpunuun otHocutensHOCTH ['anunes. IlepBeii 3akoH Herotona. MHeprumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepnosuuuu cuil. Bropoit 3akoH HeproToHa miis
MaTepuaibHOW TOYKH. Tpernid 3akoH HbIOTOHA [I711 MaTepUaIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuina tspkectu. [lepBas kocMuyeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Tpenue. Buabl Tpenus (mokos,
CKOJIbXeHUsI, kadeHus). Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHUs: CKOJIbKEHUS
u cwia TpeHus mokos. Koaddumument Ttpenms. Cuna CONPOTHBICHHS TPU
JBW)KCHUM Tena B KUAKOCTH wiun rasze. [locrymarenbHOEe M BpamaresbHOE
JBIDKEHNE a0COJIFOTHO TBEPAOTO Tea.

MoMeEHT cuibl OTHOCHTENIBHO OcH BpauleHusa. llmedo cwmibl.  YcemoBus
paBHOBECHUS TBEPIOIrO TEIA.

Texnuueckue ycmpoucmea U HpaKMuUyeckoe npumMeHeHue: TONUIUITHUKHY,
JIBUKECHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

. SIBrIeHne MHEepLUUM.

. CpaBHEHHE MacC B3aMMOJECHCTBYIOIINX TEI.

. Bropoi1 3akoH Herorona.

. U3mepenue cuil.

. CiioxeHune cuil.

. 3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehOpMAaLIHH.

. HeBecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

. CpaBHEHUE CUJI TPEHUS MOKOS, KAYEHUS] U CKOJIbKEHUSI.

. YcIioBusi paBHOBeCHSI TBEPAOro Tena. Buabsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl

1. V3ydenne nBrkeHUsI OpycKa MO HAKJIOHHOM MIIOCKOCTH.

2. UccnepoBaHnue 3aBUCHMOCTU CHJI YIPYTrOCTH, BO3HUKAIONIMX B TMPYKUHE U
pe3uHOBOM 00pasIle, oT ux AchopMalium.

3. UccnenoBanue yclioBUil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPALCHUS.
Tema 3. 3akoHBI COXpaHEeHHUSA B MeXaHUKe

NMnynbc MaTepraibHON TOYKH (TeJia), CUCTEMbl MaTEpUANIbHBIX TOYEK. MMIyJbe
CUJIbl U U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAaHEHUsI MMITyJibca. PeakTuBHOE
nBmxkenne. Padora cuiibl. MOITHOCTD CHUJIBL.

Kunernueckass »Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHeTU4eCcKoW »HHepruu. lloreHumansHas oHeprus. I[loTreHumanbHass >Heprus
ynpyro nedopMmupoBaHHON mpykuHbl. [loTeHIManbHAs SHEpPrus Teja BOJM3U
MOBEpXHOCTH 3emuid. [loTeHIuanbHble W HENOTEHUHMaldbHbIC CHUJIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPIUU CUCTEMBI
Tel. 3aKOH COXPaHEHHS MEXAaHUYECKOM »DSHEepruu. YNOpYrue ¢ Heylnpyrue
CTOJIKHOBEHHS.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. BOAOMET, KONEp,
MPYKUHHBIN NUCTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

1. 3aKOH COXpaHEHUsI UMITYJIbCa.

OO 0T~ WN -
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2. PeakTuBHOE IBH)KEHUE.

3. [lepexoa MOTEHIMATBLHON HEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomol

1.13yuenue a0COJIIOTHO HEYMPYTOro ymapa ¢ MOMOIIBIO  JABYX
OJUHAKOBBLIX HUTSHBIX MasATHHUKOB.

2. HccnenoBanue CBS3W pabOTHI CHJIBI ¢ M3MEHCHHEM MEXaHUYCCKON dHEpruu
TeJa Ha TPUMEPE PACTSHKCHUS PE3HHOBOTO JKTYTA.

19



PABJAEJ 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOIWHAMUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBmwxenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUSL YACTHUIl BeUIeCTBA. MoJeNu CTpOEHUs Ta30B, KUIKOCTEU H
TBEPIBIX TeA M OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeliel. Macca
1 pa3Mmepsl Mosiekyn. KonndectBo BemectBa. [locTtositnnas ABoramapo.

TemmoBoe paBHOBecue. Temmeparypa um €€ wusmepenue. lllkama temmnepatyp
Llenbcus.

Mopnene maeansHoro rasa. OCHOBHOE YpPaBHEHUE MOJIEKYJSIPHO- KHHETHUYECKOU
TEOpUH WJEATBHOrO ra3za. AOCONIOTHas TeMmIeparypa Kak Mepa CpeaHeu
KMHETHYECKOW 3HEpPrHM TEIUIOBOIO JBM)KEHUA uacTull rasa. lllkama temmeparyp
KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa-Knanelipona. 3akoH
JansroHa. M3ompoueccsl B HACAIBHOM Ta3€ € IOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduyeckoe mpelrCcTaBICHUE HW30MPOLECCOB: H30TEpPMa, H30XO0pa,
n3obapa.

Texnuueckue ycmpoiicmea u npaxmuieckoe npumeHeHue. TepMoMeTp, 6apoMeTp.
Jlemoncmpayuu

1. OmnbIThl, A0Ka3bIBAIOIINE JMCKPETHOE CTPOEHUE BEIIECTBA, (Qororpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

2. OnbiTel 10 MU y3un KUIKOCTEH U Ta3oB.

3. Monenb OpOYHOBCKOTO JABHKCHUSI.

4. Monens onbiTa [lTepHa.

5. OneIThI, JIOKa3bIBAIOIIINE CyILLIECTBOBAaHUE MEKMOJIEKYJIAPHOIO
B3aMOJIEUCTBHS.

6. Mopneinb, WLIIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

7. OneITbl, WUIIOCTPUPYIOLIME YPaBHEHHWE COCTOSHUSA UACAIBHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopHsle pabomol

1. Omnpenenenue wmaccbl BO3AyXa B  KIACCHOW KOMHAT€ Ha  OCHOBE
U3MepeHHi 00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPaTyphl BO3yXa B HEM.

2. HWccnenoBanre 3aBUCHMOCTH MEXIY MapaMeTpPaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHOBBI TePMOJAMHAMUKH

TepMmoaunamuueckass cucreMa. BHYTpeHHsAs DJHEpPrus TEPMOAUMHAMUYECKOU
cucteMbl U crocoObl e€ wu3MeHeHusa. KoiauuecTBo TemIoThl M pabora.
BHyTpeHHss1 3Heprusi 0JJHOATOMHOI'O HWAEaJbHOro ra3a. Buasl Termonepenauu:
TEIUIONPOBOJAHOCTb, KOHBEKIHUS, U3Iy4YCHHE. Y AeIbHasA TEIIIOEMKOCTh BEILECTBA.
KonudecTBO TEIIOTHI TP TEILIONEPEIAYE.

[Tonstue 006 aamabatHoM mporecce. llepBwlif  3aKOH  TEPMOAMHAMUKH.
[IpumeHeHre mEpBOro 3aKOHA TEPMOAMHAMHKHU K u3omporeccam. ['paduueckas
UHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTMoOCTh MPOIIECCOB B MPHUPOJIE.

TernnoBeie MamuHbl. [IpuHIMOBL AeiicTBUS TerioBbIX MamuH. [IpeoOpasoBanus
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sHepruu B TeruoBblXx MammHax. KIIJ[ teroBou mammnel. [ukn Kapao u ero
KIIJI. Dxonoruueckue npodieMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeneHue: IBUraTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

1. U3meHeHue BHYTpPEHHEH SHEPrHMM Tejla TPU COBEPIICHUU pPabOTHI: BBUIET
npoOKku M3 OYTBUIKM MOJ| JACUCTBHEM CXKATOrO BO3/lyXa, HarpeBaHue s¢dupa B
JaTyHHOUM TpyOKe MyTéM TpeHus (BUICOAEMOHCTpPALIHS).

2. VI3MeHeHHe BHYTPEHHEW SHEPruM (TeMIepaTyphl) Tejla MPH TEIUIonepeaaye.
3. OnmpiT mo anuabaTHOMY pacIIMPEHHIO BO3Ayxa (ONBIT C BO3AYIIHBIM
OTHUBOM).

4. Monenu napoBoil TypOWHBI, IBUraTeisi BHYTPEHHETO CropaHus, PEaKTUBHOIO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, nabopamopuvle pabomol

1. I3smepeHue yaenbHON TEITOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHMSI BellleCTBA.

dazoBble nepexoipl. [lapooOpazoBanue u koHaeHcanus. Vcnapenue u KuneHue.
AOcCoIOTHas 1 OTHOCHUTENIbHAS BIAXHOCTh BO3ayXa. HachleHHbI map.

VY nenpHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT
JIABJICHHSI.

TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpUCTaUIM3aIusa. YAenbHas Teriora TiaBieHus. CyOnumarusi. YpaBHEHHE
TEIJI0BOro OajaHca.

Texnuueckue ycmpoucmea U npakmuyeckoe npumeHeHue. TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJOTHH MOJYYEHUSI COBPEMEHHBIX MAaTEPHUANIOB, B
TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

1. CBolicTBa HACHIIICHHBIX MapOB.

2. Kunenue npy mMOHMKEHHOM JIaBJICHUHU.

3. CiocoObl M3MEPEHUsI BIAKHOCTH.

4. HaGmroneHre HarpeBaHWsl W IUIABJICHUS KPUCTAJLUTMYECKOTO BEIECTBA.

5. leMoHcTpanusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl

1. 3mepeHre OTHOCUTEILHON BIIAXXHOCTH BO3AYXa.

PA3JAEJI 4. QJEKTPOINHAMMUKA

Tema 1. DnexTpocraTuka

OJeKTpu3ams Tel. DNEKTPUUYECKUM 3apan. /[Ba Buaa JJIEKTPUYECKHUX 3aps/IOB.
[IpoBOIHUKM, JHMDJIEKTPUKA W  TOJYIPOBOJHUKHU. 3aKOH  COXpaHEHUS
ANIEKTpUYECKOoro 3apsiaa. B3aumoneiicTBue 3apsanoB. 3akoH Kynona. Touednslii
AIEKTPUYECKUIN 3apsf. OJeKkTpuueckoe noje. HanpspkEHHOCTh 3JIEKTPUYECKOTO
nojs. [IpyHOUN cyneprno3uuuu 3JIeKTPUYECKUX MNoyied. JIMHMKM HanpsiKEHHOCTH
ANEKTPUYECKOTO TOJIA.

PabGota cumn snextpocrarnueckoro mois. [lorenmman. Pa3sHOCTh mOTEHIHMAIOB.

[IpOBOHUKM W JOHMAJEKTPUKH B JIJIEKTPOCTATHUYECKOM Tousie. Jlumanexrpuueckas
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IPOHUIIAEMOCTb.

OnexktpoéMkocTb. KoHaeHcaTop. ONEKTPOEMKOCTH IIJIOCKOIO  KOHJEHCATOpA.
DHeprus 3apsHpKEHHOTO KOHJIEHCATOpA.

Texnuueckue ycmpoucmea U  npakmuyeckoe npumeHeHue: >DIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTATUUECKasl 3alluTa, 3a3€MJICHUE DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONIMPOBAJIbHBIN ammapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

1. YCTpoHCTBO M MPUHLHKI JEHCTBUS SJIEKTPOMETPA.

2. B3anmogeiicTBre HadIeKTPU30BaHHBIX Tell.

3. DIeKTpUYECKOe T0JIe 3apSIKEHHBIX TEI.

4. IIpOBOTHHUKY B BJIEKTPOCTATUYECKOM IOJIE.

5. DyeKTpocTaTUYeCcKas 3allluTa.

6. JIMdAEKTPUKH B SJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCHMOCTb DJJIEKTPOEMKOCTHM IUIOCKOTO KOHJAEHcaTopa OT IUIOUIaau
IUTACTUH, PACCTOSHUASA MEXAY HUMHU U JUAJIEKTPUYECKON IMPOHUIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu skcnepumenm, rabopamopHuvle pabomoi

1. I3mepeHue 311eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlocTOSAHHBINA 3J1eKTPUUYECKHUI TOK.

Toku B pa3iau4HBIX Cpenax.

DIIEKTPUYECKUAN TOK. Y CIOBHUSI CYIIECTBOBAHUS SJICKTPUUECKOTO TOKA. MCTOUHMKH
toka. Cuna Ttoka. IloctosHubii TOK. Hampsbkenune. 3akon Oma jyisi ydacTka
LEIH.

DJIEKTPUYECKOE  CONPOTHUBICHUE.  YJIEIBHOE  CONPOTHUBIICHUE  BELIECTBA.
[locnenoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEINHEHUE MPOBOIHUKOB.
Pabora  snextpuueckoro  Toka.  3akoH  Jlxoyns-Jlenma.  MomHOCTh
anekTpudeckoro Toka. JOJIC M BHyTpeHHee CONPOTHBIIEHHE HCTOYHHMKA TOKA.
3akon Oma s TONMHOW (3aMKHYTOHM) dJekTpudeckoil uernu. Koporkoe
3aMBbIKaHHE.

DOnexkTpoHHas IIPOBOJUMOCTh TBEPIBIX METaJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS] METAIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTb.
OnexkTpuyeckuid TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX ITyYKOB.
[TosrynpOBOJHUKH. CobcTBeHHast U pUMecHas IPOBOJUMOCTh
noyiynpoBogHuKoB. CBoiictBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.
DONeKTpUYeckuidi  TOK B pacTBOpax M pacijlaBax  3JIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUMALUSA. DIIEKTPOJIN3.

DJIEKTpUYECKUM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATENBHBIN pa3psia.
Monnus. 11na3zma.

Texnuueckue ycmpoucmea U  NpaAKmMuyecKkoe npuMmeHeHue.  aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HCTOYHUKU TOKA, JJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYyMHBIN
JINOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBINA JAHOJ, TAIbBAHUKA.
Llemoncmpayuu

1. VI3MepeHue Cuiibl TOKA U HANPSKEHUS.

2. 3aBHCHMOCTbH COIIPOTUBJICHUA HUIMHAPUYICCKHUX IIPOBOAHHUKOB OT JJIMHBI,
22



TUTOIIA/IA TTONIEPEYHOr0 CEUCHUsS M MaTepHuaa.
3. CMemaHHOe COCTUMHCHNUE TIPOBOTHUKOB.

4. Tlpsmoe m3mepenne J/IC. KopoTkoe 3aMbIKaHHE TAIbBAHUYECKOTO dJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

5. 3aBUCHMOCTh COTIPOTHBIICHUS METAJIJIOB OT TEMIIEPATypHI.

6. I[IpoBOAMMOCTD BJICKTPOJIUTOB.

7. VckpoBoii pa3ps U IPOBOJIUMOCTh BO3yXa.

8. OIHOCTOPOHHSS MPOBOJIUMOCTH JIHOJIA.

Vuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi

1. 3yyeHne cMEmaHHOTO COCIUHEHUS PE3UCTOPOB.

2. Namepenne DJIC MCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTHBIICHUSI.

3. Habnronenue smekrponmsa.

MEXIPEIMETHBIE CBA3U

Nzyuenne kypca ¢usuku O0a3oBoro ypoBHs B 10 kjacce OCyLIECTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMd MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpa@uu U TEXHOJIOTHH.

Meosicnpeomemnvle  noHamus, CeA3aHHbIE C  U3VUEHUEeM Memo008 HAYYHO20
no3HaHus: SIBJICHHWE, Hay4dHbIM (akT, rumoresa, (pusmueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.
Mamemamuxa:  pelIeHWE  CUCTEMBl  YPAaBHEHUM;  JIMHEHHAas byHKUMA,
napa6oa, rurnep0osia, ux rpauKyd U CBOWCTBA; TPUTOHOMETPUUECKUE (DYHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTaHIE€HC; OCHOBHO€ TPUTOHOMETPHUYECKOE
TOXJIECTBO; BEKTOPHI U UX MPOEKIMU HA OCH KOOPJIUHAT, CIOXKEHUE BEKTOPOB.
buonoeua: mexanuyeckoe IBWKEHHME B JKMBOM mpupone, nuddysus, ocmoc,
TEMJI000MEH >KUBBIX OPraHU3MOB (BUbI TEIIONEPEAYr, TEIJIOBOE PaBHOBECHUE),
IIEKTPUYECKHUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: JIHUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBa, MOJIIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, XHUAKOCTEH H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJUTUYECKAS IUCCOLMALNS,
rajJbBaHUKA.

l'eocpagpus: BIaXHOCTh BO31yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JIBHKEHUH C HCIOJIb30BAaHHUEM MEXaHU3MOB, YUET
TPEHUS! B TEXHUKE, MOIIMITHUKY, UCTIONb30BAHUE 3aKOHA COXPAHEHHUS HMITYJIbCa
B TexHUKe (pakeTa, BOJOMET U T. I.), JABUTaTellb BHYTPEHHEIrO CropaHus,
napoBasi TypOMHA, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEpP, TEXHOJOTUHU
MOJIYYEHHUS] CO- BPEMEHHBIX MAaTEpHaioB, B TOM YKCIIE HAaHOMAaTEepUaJOB, U
HAHO- TEXHOJIOTMM, OJJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJIEHUE  DJIEKTPO-
npuOOPOB, KCEPOKC, CTPYMHBIA NPUHTEp, 3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, rajbBaHUKA.
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11 kaacce
PA3JIEJI 4. QJIEKTPOAUHAMUKA
Tema 3. MaruutHoe noJjie. JJIeKTPOMArHUTHASI MHAYKIHUS
[TocTosiHHBIE MarHUThl. B3auMoAECTBHE NOCTOSIHHBIX MAarHuTOB. MarHutHOe
none. Bexkrop marauTHOM wWHAyKHuW. [IpUHIMI Cyneprno3uuud MarHUTHBIX
nojei. JIuHuM MarHuTHOM WHAYKIMU. KapTMHa JMHUNA MarHUTHOM WHIYKIUU
IIOJISI TIOCTOSIHHBIX MarHUTOB.
MarauTtHoe 1moJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUKA WHIYKIIMA MAarHUTHOTO
MOJIsI JUIMHHOTO NPSIMOTO MPOBOJHUKA WM 3aMKHYTOIO KOJIBLIEBOTO ITPOBOJI HUKA,
KaTylku ¢ TokoM. OnbIT DpcTeaa. BzaumopaeiicTBre MpOBOJHUKOB C TOKOM.
Cuna Awmmnepa, e€ Moayns u HampasineHue. Cuna Jlopenua, e€ Momynb u
HarpaBjicHUe. JIBMOKEHHE 3apsyKEHHOM YacTUIBI B OJJHOPOJAHOM MArHUTHOM IIOJIE.
Pabota cuiel Jlopenia. SIBnenue anekTpoMarHuTHOM MHAYKIUHU. [loTok BekTopa
MarHuTHOW WHAYKUMUA. DJC MHAYKUMH. 3aKOH SJIEKTPOMATHUTHOW UHAYKIWU
@apanes. BuxpeBoe snektpuueckoe mnone. IJIC HMHAYKIMU B TPOBOJHUKE,
JBUXKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MarHUTHOM moJie. [Ipasuiio JleHuna.
NunyktuBHOCTh. SIBieHue camounaykuuu. OJIC camMoumHAYKIUMU.  DHEpPrus
MAarHMTHOTO MOJI KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE MOJIE.
Texnuueckue ycmpoiicmeéa U  npakmuyeckoe npumeHeHue.  TOCTOSHHBIE
MArHUThI, 3JICKTPOMArHWThI, AJICKTPOJABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCcTUll, UHIYKIUOHHAS I€Yb.
Jlemoncmpayuu
OnbIT Opcrena.
OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.
JIMHUYM MHIYKIIMA MarHuTHOTO TOJIS.
B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.
Cuna Ammnepa.
HevictBrue cunbl JIOpeHIIa Ha HOHBI JIEKTPOJIUTA.
SIBiIeHME AIEKTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenua.
. 3aBucumocth DJIC MHIYKIMU OT CKOPOCTHM MU3MEHEHUS MarHUTHOTO MOTOKA.
10 SIBneHHEe CaMOMHAYKIUU.
Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl
1. 3yyeHre MarHuTHOTO TOJS KaTYIIKH C TOKOM.
2. VccnenoBanue NeHWCTBUSI MOCTOSSHHOIO MarHuUTa Ha PaMKy C TOKOM.
3. UccnenoBanue sSIBICHUS JICKTPOMArHUTHON WHIYKIIUH.

CoNOOR~WOWDE

PA3JEJI 5. KOJIEBAHUSA U BOJIHbBI

Tema 1. Mexannueckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS

Konebarenbnas CUCTEMA. CBoOoHbIE MEXaHUYECKHUe KOJIeOaHMsI.
["apmonnueckue konebanusa. Ilepumon, wactora, amrumMtyaa u (asza xoseOaHHIA.
[IpyXMHHBIN MasTHUK. MaTeMaTn4eCcKuid MasTHUK. YPAaBHEHUE TapMOHUYECKHUX
konebanuii. [IpeBpalieHue 3HepTuy NpU FrAapMOHUYECKUX KOJIEOaHHSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE  KOJieOaHUS B
24



UJCaTbHOM KOJE0ATEeIbHOM KOHTYpE. AHAJIOTUS MEXJIY MEXaHUYECKUMH H
AIEKTPOMAarHuTHIMU  KoJiebanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUM B HJACATILHOM KO0Jie0aTeTbHOM KOHTYpE.

[IpeacraBnenne o 3aTyXawIMX KojeOaHUsIX. BBIHYXIIEHHbIE MEXaHHYECKHE
KojeOanus. Pe3oHanc. BeIHYKJIEHHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.
[lepemennbiii  TOK. CHHYCOMIAIBHBIA  MNEPEMEHHBIA  TOK.  MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYEHUE CHIJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPeOICHHUE DIECKTPUUECKON
DHEPrur.  OKOJOTMYECKHE PHUCKA TPU  MPOU3BOJACTBE  IIIEKTPOIHEPIHUHU.
KynbTypa ucnosib30BaHus 3IEKTPOIHEPTUH B IOBCETHEBHOW JKU3HH.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: IEKTPUIECKAN 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOorepeay.

Jlemoncmpayuu

1. HUccnenoBanue mnapameTpoB KoJjeOaTelbHOM CUCTEMbl (MPYKUHHBIA WIH
MaTEeMaTUYECKU MasTHUK).

2. HaGnrogenue 3aTyxarmommx KojaeOaHuii.

3. HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIGOAHUM.

4, HaGmonenue pe3oHaHca.

5. CBoOOAHBIC ANEKTPOMATHUTHBIE KOJIEOAHUSI.

6. OcuusiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAINPSHKEHUS OT BPEMEHM) I
AIIEKTPOMArHUTHBIX KOJEOAHMIA.

7. Pe3oHaHC mNpH MOCIENOBATEIIBHOM COEAWMHEHWH PE3UCTOPA, KaATYIIKH
WHIYKTUBHOCTH W KOHJIEHCATOpA.

8. Mopenb JUHUH 3IEKTPONEPeIayH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl

1. WccnenoBanue 3aBUCMMOCTH TIEpPHOJA MajbiX KOJeOaHW rpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Tpy3a.

2. UccnenoBanue mepeMEHHOTO TOKA B IIEMU W3 TMOCIEIOBATEIBHO COSTMHEHHBIX
KOHJIEHCATOpa, KAaTYILIKU U PEe3UcTopa.

Tema 2. Mexannyeckue _ H JIEKTPOMATrHUTHDIE BOJIHBI
Mexannueckue BOJIHBIL, ycioBHs — pacnpoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHusi M JUIMHA BOJIHBL. llomepeuHble ¥ MPOAOJBHBIE BOJIHBI.
UuTtepdepenimst u audpakiuss MexaHU4eckux BOJH. 3BYK. CKOpOCTh 3ByKa.
['pomkocTs 3Byka. Bwicota ToHa. TemOp 3Byka. DIEKTpPOMArHUTHBIC BOJIHBI.
VYcnoBust u3nydeHus SJIEKTPOMArHUTHBIX BOJH. B3auMHas opreHTalMsl BEKTOPOB

E, Q, V B d3JIeKTpOMarHuTHOW BosiHe. (CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpak€Hue, MpeloMJIeHue, mnodspuzauus, audpakius, uHTEpdhepeHIus.
CKOpOCTh  DJIEKTpOMAarHuTHBIX BOJIH. [llkanma  ANEKTPOMAarHUTHBIX  BOJIH.
[IpumeHeHre SIEKTPOMArHUTHBIX BOJH B TeXHUKe U ObiTy. [IpuHIMIBI
pPaaMoCBs3U U TeNeBUAEHUS. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue. My3bIKaJIbHbIE
WHCTPYMEHTBHI, YIbTPAa3BYKOBAsl IMArHOCTHKA B TEXHUKE W MEIULMHE, pajap,
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panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U PACIPOCTPAHECHHE MOMEPEUHBIX U MPOJOJIBHBIX BOJIH.
Konebimomeecst Teno Kak UCTOYHHK 3BYKA.

Habmonenne otpaxeHus U peJoMIICHHSI MEXaHUYECKUX BOJIH.

Ha6nronenue unrepdepeninu u nudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenue cBsi3u TpPOMKOCTH 3BYKa W BBICOTBHI TOHA C aMIUTUTYJ0U U
4acTOTOW KoJeOaHuH.

7. HWccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPETOMIIEHUE,
noJsipu3anys, Aupakuus, MHTepPepeHIus.

Tema 3. OnTuka

['eomerpuueckas  onruka. [IpAMonmMHENWHOE  pacHpOCTpAaHEHWE CBETa B
onHOpoaHOU cpene. JIyu cBera. TodeuHslii UCTOUHUK cBeTa. OTpakeHHE CBETa.
3akoHbl oOTpakeHus cBera. llocTpoeHne u300pakeHMI B IIOCKOM 3€pKale.
[Tpenomiienne cBeTa. 3aKOHBI MpeOMIIEHUs cBeTa. AOCOJIIOTHBIM MOKa3aTellb
npesnomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroa IOJHOIO
BHyTpeHHero otrpaxkeHus. [ucnepcus cera. CrokHBIM cocTaB 0enoro cBeTa.
IIBer. CoOwuparomme u paccenBaromye JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHME M ONTHUYECKas cuila TOHKOM nuH3bl. [locTpoeHue m3oOpaxeHuil B
coOMparolMX U pacceuBaOMMX JMH3aX. Dopmysia TOHKOW JIMH3BL. Y BEJIHYEHUE,
JTaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKOW ONTUKH.

BonnoBas ontuka. WuHrepdepenuus cBera. KorepeHTHblE HCTOYHHMKH. Y CIIOBHS
HaOJIIOIEHUs] MAKCUMYMOB M1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KApTHHE OT ABYX
CHH(A3HBIX KOr€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. dudpakuuonHas pemérka. YcioBue HaOMIOIEHUS TIAaBHBIX
MaKkCHUMyMOB NpHM TMaJ€HUHM MOHOXPOMAaTHYECKOIO CBEeTa Ha JIU(PaKIUOHHYIO
PELIETKY.

[Tonsapuszauus ceera.

Texnuueckue ycmpoucmea u npakxmuyeckoe npumeHeHue. 04Ky,

ayna, (GoToammapar, OPOEKUMOHHBIM  ammapaT, MHKPOCKON,  TeJIeCKOIl,
BOJIOKOHHAsI ONTHKA, NU(paKIMOHHAs peI€TKa, MOISIPOU.

Jlemoncmpayuu

1. TlpsMonuHEHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEJIOMJICHUE CBETa.
OnTuyeckue TprUOOPBHI.

[TonHoe BHyTpeHHee oTpakeHre. Mojellb CBEeTOBOJA.

UccnenoBanne CBONCTB M300paKEHUM B JIMH3AX.

Mogenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonerne natepdepeHyu cBeTa.

HaGnronenue nudpaxiuu ceera.

HaGnronenue nucnepcuun cBera.

[Tomy4yeHue cnekTpa ¢ NOMOUIbIO MTPU3MBI.

. [lonydyenue criekTpa ¢ MOMOIIBIO AUPPAKIIMOHHON PEIIETKH.

10 HaGnronenue nonsipusanuu cBeTa.

ok wnE

©CoOoNORWDN
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Yuenuueckuu sxcnepumenm, iabopamopHvle pabomol

1. I3Mepenue nokasaress MpeoMIICHUsI CTEKIIa.

2. UccrnenoBanue CBOMCTB M300paKeHUHN B JIMH3aX.

3. Habmronenue aucnepcuu CBeTa.

PA3JIEJI 6. OCHOBBI CHEIIMAJIBHOM TEOPUHA
OTHOCHUTEJIBHOCTHA

['paHuIBl NPUMEHUMOCTH KJIACCUYECKON MeXaHHUKU. [locTynarsl cienuaibHON
TEOPUU OTHOCUTEIHLHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B
BaKyyMe, MPHUHIUN OTHOCUTEIBHOCTH OifHIITeHHAa. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHH U COKpAIleHUE JIMHBI. JHEPIrUsl U
UMITYJIbC PEISITUBUCTCKON YacTUllbl. CBSI3b MACChl C PHEPTUEH U UMITYJIbCOM
PETMATUBUCTCKON YAaCTULIBI. DHEPrUs MOKOSI.

PA3JEJI 7. KBAHTOBAS ®U3UKA

Tema 1. DiieMeHTHI KBAHTOBOW ONTHKHU

®otonsl. @opmyina [lnanka cBsizu dHEpruu POTOHA C €r0 YACTOTOW. DHEPrus u
uMmiysibe (oroHa. OtkpeiTe U ucciaenoBanue (orodpdexra. Ombiter A. T.
CroneroBa. 3akonbl (otodddexra. YpaBHenue DiHiuTerHa s Gorodddekra.
«Kpacnas rpanuna» gororddexra.

Hasnenne cBera. OnbiTel I1. H. Jlebenepa. Xumuueckoe IeHCTBHE CBETA.
Texnuueckue ycmpoticmea u npakmuyeckoe npumenerue: HOTOIIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

1. ®ororddhekT Ha yCTaHOBKE ¢ IMHKOBOW IMJIACTUHOM.

2. UccnenoBanne 3akoHOB BHeNTHETO (oTodddekra.

3. CBeroamo.

4. ConHeunasi OGaTapes.

Tema 2. CTpoeHue aToma

Mopnens aroma Tomcona. OmbiTel Pesepdopra 1o paccesHUIO 0O-YaCTHIL.
[ImanerapHas moxaens aroma. [loctymarel bopa. W3nyuenune u morionieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Bumel
crekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosHoBBIE cBoMcTBa uwactun. Bomubel ge bpoinsa. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJICHHOE U3ITy4YEeHUE.

Texnuueckue ycmpoucmea u npaKkmuieckoe npumeHeHue . CIeKTpaIbHbId aHaIU3
(cmiexTpockomn), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

1. Mopnens onbita Pesepdopna.

2. OnpeneneHue IJUHBI BOJIHBI Jla3epa.

3. HabntoneHue TMHEWYAThIX CHEKTPOB U3ITYyUCHHUS.

4. Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopHuvle pabomol

1. HabGmroenrne TUHEHYATOrO CIIEKTpA.

Tema 3. AToMHOe SAPO

OKCIIEpUMEHTBI,  JIOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHust siapa. OTKpbITHE

panuoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompemeneHuro  cocTasa
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paanoakTUBHOTO W3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
BinsiHue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpbiTHE TIPOTOHA U HelTpoHa. Hykionnas monens siapa IeitzenOepra-lBanenko.
3apsan sapa. MaccoBoe uncio sapa. M30Tonsi.

Anbba-pacnaa. OJEKTPOHHBIA M  TIO3UTPOHHBIN  OeTa-pacma. I'amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOTO paclaja.

DHeprus cBsI3U HYKJIOHOB B sjipe. Snepubie cuibl. [edekT maccsl sapa.
Snepnele peakuuu. [lenenue u cuHTeE3 AIEp.

SAnepusiit  peaktop. Tepmosimepsii cuHTe3. I[IpoOiieMbl W HEPCHEKTUBBI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHOM SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKpPBITHE MO3UTPOHA.

Mertonbl HaOJI0/ICHUS u perucrpamnuu 3JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalbHbIC B3auMOJEHCTBUS. ENMHCTBO (u3ndeckon

KapTHHBI MUPA.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: NO3UMETpP, Kamepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

1. CY€TurK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopuvle pabomol

1. UccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (doTorpadusim).

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

Ortanel pa3BuTus acTpoHOMMH. [IpuknagHOE W MHUPOBO33PEHUECKOE 3HAYCHHE
actpoHomuu. Bua 3Bé3mHoro Heba. Co3Be3musi, spKUE 3BE3NBI, IUIAHETHI,
ux BuauMoe aBwxkeHue. Comueunas cucrema. Cosuie. ConHeyHass aKTUBHOCTD.
HNctounuk SHEPTUU ComHiia  u 3BE3. 3BE3IBI, 1704 OCHOBHBIE
XapaKTEepUCTUKH. Jnarpamma «CHEKTpajdbHbIM KIJIACC - CBETUMOCTBHY». 3BE3bI
IJIABHOM TOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTB» ISl 3BE3]
IJIABHOM TMOCJEeA0BaTebHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U 3BoonMu ConHIa U 3BE3/. DTanbl )KU3HU
3BE31. Mieunblii [Iyth — Hama I'amakTtuka. Ilonoxxenue u npuxenue CoJiHIIA B
lNanaktuke. Tumnbl ranaktuk. PaguoranakTuku W KBasapbl. YUEpHbIE IBIPHI B
A/Ipax TaJlaKTHUK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa606ma. Pa3Oeranme ramakTuk.
Teopust Bonbmioro B3peiBa. PenukToBoe wuzmydeHue. MacmrabHas CTpPYKTypa
Bcenennoii. Meraranaktuka. Hepeménusie npo0ieMbl aCTpPOHOMMUH.
Vuenuuecxue nabarooenus

1. HaGmtoneHus: HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUN Uil ONpENENICHHs  TOJIOKeHHS HeOeCHbhIX OOBEeKTOB  Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi (CEBEpHOro mMoJylmapuss WU SpKUE
3BE3/BI.

2. HaGmonenus B Teneckon Jlynsl, ianer, Mieunoro [lyTu.
OBOBHIAIOHIEE ITOBTOPEHHUE

Ponb (¢u3MKK ¥ acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTMUYECKOM, COLUaIbHON
U OITUYECKON cdepax MeATeTbHOCTH YEJIIOBEKa; POJb M MeCTO (PU3UKH U

ACTPOHOMHUU B COBPEMEHHOW HAy4yHOW Kap- THHE MUPA; posib (U3HUECKON TEOpUu
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B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
dbu3nyecko KapTUHBI MHpa B OOIIEM pSAAYy COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEACTABJICHUNA O MPUPOJIE.

MEXKIIPEMETHBIE CBs3HU

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 11 kiacce ocyIiecTBiseTcs ¢ y4EToM
COJIepKaTEIbHBIX MEXKIPEIMETHBIX CBSI3ed C KypcamMHd MaTeMaTUKH, OHOJIOTHH,
XUMUH, Teorpaduu U TEXHOJOTHH.

Mescnpeomemuvie nouamus, C8A3aHHbIE C U3YUEHUEM Memo008 HAYUHO20
NO3HaAHUsA: SIBIICHWE, HAy4HbIA (DaKT, TuroTesa, ¢u3ndeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETb, U3MEPEHUE.
Mamemamuxa:  pemIeHHWE  CUCTEMbl  YPaBHEHUW;  TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO; BEKTOPHI U MX IMPOEKIMHU HAa OCH KOOPAUHAT, CIOKEHUE BEKTOPOB;
MIPOU3BOJIHBIC DJIEMEHTAPHBIX  (DYHKIMN; MPU3HAKK TOJ00MS TPEYroJbHUKOB,
ompeesieHne TUIOMAIN TIIOCKUX (Puryp m o0béMa Tell.

buonocusn: »nexTpuyeckue SBJICHUS B OJKMBOM IIpUpOJie, KoJieOaTelbHbBIC
JIBVKCHUSI B JKMBOW MPUPOJAE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paauanyy Ha >KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAUIMYECKAs: CTPYKTypa TBEPJIBIX TeET,
MEXaHM3Mbl O0pa30BaHUs KPUCTALINYECKOM PElIETKH, CIEKTPaIbHBIA aHAIIN3.
l'eocpaghua: MarHWTHBIE TOJIOCAa 3€MJIM, 3aJ€KW MArHUTHBIX PyH, (POTOCHhEMKA
3€MHOU MTOBEPXHOCTH, MPEACKA3AHNUE 3EMIICTPSICEHUI.

Texunonocus: NWUHUAMA  JJEKTPOINEpENady, TEHEpPATOp IMEPEMEHHOr0  TOKa,
AJEKTPOJIBUTATENIb, WHAYKIWOHHAS M€Yb, pajgap, pPaauonpUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAas ONTHKA,
CoJIHEYHas Oarapes.
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TEMATHUYECKOE INTAHUPOBAHUE KYPCA ®OU3NKA

10 kaacc

2 Jaca B Hejienmo, Bcero — 68 yacos, pezeps — 2 yaca

TemaTuueckuii 0JI0K, TEMA

OcHoBHoOe cogepkaHue

OcHoBHbBIE BU/IBI 1eSITETbHOCTH YYAIIUXCS MPH
M3yYeHHH TeMbl 3
(1a yposue yyebuwlx oelcmesuil)

PA3JIEJ 1. ®U3UKA U METOAbI HAYUYHOI'O ITO3HAHMUS (2 u)

Tema 1.
dusnka U METObI
Hay4YHOT'O TO3HAHUS

®usuka — Hayka o npupone. Hayunsle meTonbI
IIO3HAHUS OKpY’Karolero mupa. Poib skcnepuMeHTa
U TEOPHH B MPOLECCE NO3HAHUS IIPUPOJIBI.

Pabora B rpymie mo moAroToBKe KOPOTKUX COOOIIEHUN O
poiu U MecTe PU3UKU B MPAKTHUYECKOU JCATEIEHOCTH
JIOJIEH.

(2 9) DKCIEPUMEHT OcBoeHHE OCHOBHBIX MPUEMOB PabOTHI C U(PPOBOIA

B ¢usuke. MonenupoBanue (pU3NUECKUX SBICHUHN | | TabopaTopuel mo (usnke.

npoueccoB. Hayunsle runoressl. Ousndeckue

3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH

¢busznueckux 3akoHOB. [IpHHIMIT COOTBETCTBUS.

Pone 1 MecTo ¢u3uku B GOpMHPOBAHUU

COBPEMEHHOW HaydyHOUW KapTHUHBI MUpA, B

MPAKTUYECKOHN IEATEILHOCTH JIIOCH.

PA3JAEJI 2. MEXAHHUKA (18 v)

Tema 2. Mexanunueckoe ABmxeHue. OTHOCUTEIbHOCTD [TpoBeneHue sKkcrepuMeHTa: 3yuyeHHe HEpaBHOMEPHOTO
Kunemaruka MEXaHUYeCKOTo JBMKeHus. Crcrema oTcuéra. JBIDKEHUS C LENBIO ONpENeIeHNsI MTHOBEHHOW CKOPOCTH;
(5 ) TpaexTopus. [lepemenienue, ckopocTsb (cpenHsis UCCIIIOBAaHUE COOTHOIIEHUS MEXIY MyTSMHU,

CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOpEHHUE
MaTepUaIbHON TOYKH, UX MPOEKIHUHU HA OCU CUCTEMBI
koopauHat. CriojkeHne NepeMelieHnil U CII0KeHHe
CKOpPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE

npsiMosinHeitHoe nBuxkeHue. ['papuku

3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,

YCKOPEHHUS, IIyTU U NEepEMELICHUS

MaTepualbHON TOYKH OT BPEMEHH.

CBobosiHOE MajieHue. Y CKopeHre CBOOOIHOTO

HpOfII[GHHI:IMH TCJIOM 3a IOCJICA0OBATCIbHBIC PABHBIC
IIPOMEXYTKH BPEMEHU TIPU PABHOYCKOPEHHOM JIBUKEHUU
C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO; H3yUYEHHE
JIBIDKEHUS IIApHUKa B BA3KOM >KUAKOCTH. OObACHEHHE
OCHOBHBIX IIPHUHIHIIOB I[GﬁCTBI/I?I TEXHHUYCCKHUX
YCTPOMCTB, TAKUX KaK: CIIUJOMETp, LIETTHbIE U PEMEHHBIC
nepesayy IBUKEHHS; U YCIOBUN MX 0€301MacHOro
MCIIOJIb30BAaHUs B NIOBCEITHEBHOM JKU3HH.

Pemenue pacy€THbIX 3a/1a4 ¢ SBHO 3aJIaHHOMN
(bu3M4ecKoil MOJIENIbIO C MCIOJIb30BAaHMEM OCHOBHBIX
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MaJCHMUS.

KpusonuHelinoe nBuxkenue. J[BHxxeHUE
MaTEPHUAIbHOW TOYKH 10 OKPYKHOCTU C IOCTOSTHHOU
10 MOZYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTD,
JIUHeWHHas ckopocTk. [lepuon u yacrora oOpareHus..
IlenTpOCTpEMUTENBHOE YCKOPEHHE

dbopmyn kunematuku. [loctpoeHue u aHanu3 rpaduKoB
3aBHCUMOCTEH KMHEMATHYECKUX BEJIUYUH OT BPCMCHHU.
PacrniosHaBanue pu3HUYECKUX SBICHUN B YUCOHBIX OIIBITAX|
U OKpPYKaIOIIEH )XKU3HU: pABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKCHUE,
CBOOOJIHOE Ta/ICHUE TeJl, IBUKECHHUE TI0 OKPYXHOCTH.
Onucanue MEXaHUYECKOTO JIBUKCHHUS C UCIIOJIB30BAHUEM
(1)I/ISI/I‘ICCKI/IX BCJIIMYMH: KOOpJAWHATA, IyTh, NECPCMCIICHUC,
CKOpPOCTb, YCKOPEHHE.

PaboTa B rpynmnax nmpu IUIaHUPOBAHHUH, POBEJCHUN U
WHTEPIPETAINN PE3yJIbTATOB OIBITOB, U aHAJIN3E
JOITIOJIHUTCIIBHBIX MCTOYHUKOB I/IH(l)OpMaIII/II/I II0 TEMC.

Tema 3.
Hunamuxa (7 1)

IIpuaumn otHocutenbHOCTH ['anmuines. [lepBbii
3akoH HprotoHa. MHepuanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. IlpuHuun cynepno3uuuu cui.
Bropoii 3akoH HproTOHa 111 MaTepuaIbHOW TOYKHU.
Tperunii 3akoH HproTOHA 1711 MaTepHAIbHBIX TOYEK.
3akoH BCceMUPHOTro TAroreHus. Cumna TKECTH.
[lepBas kocmuueckasi ckopoctb. Cuia ynpyrocti.
3axoH ['yka. Bec Tena. Tpenue. Buasl Tpenus
(mokost, ckoNbxkeHus1, kaueHust). Cuia TpeHus.
Cyxoe tpenue. Cuiia TpeHHS CKOJBKCHHS U CHJIa
TpeHus nokos. KoagppuuueHnt tpenus.

Cuna conpoTUBJIEHMS NIPU IBUKEHUU Teja B
KHUJKOCTU WX rase.

[ToctynaTtenbHoe U BpaliaTeabHOE JBUKEHHE
abCcoMOTHO TBEPAOTO Tena. MOMEHT CHUITBI
OTHOCHUTENILHO OcH BpaieHus. [lnedo cuibl.
VYcnoBus paBHOBECHs TBEPAOIO TeNa

[TpoBeneHue sKcrepuMeHTa: UCCIIe0BaHUE
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE
U pe3UHOBOM 00paslie, OT ux

neopMannu; u3ydeHnue JABIKEHHs Opycka 1o
HAKJIOHHOM IJIOCKOCTH; UCCIIEIOBAaHUE YCIIOBHM
paBHOBeCHsI TBEPAOIO TeJla, UMEIOIIET0 OCh BPALLEHUS.
OOnbsicHeHHe 0COOEHHOCTEH PaBHOMEPHOI'O U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBUKCHUS,
CBOOOJIHOTO Ma/IeHUs Tel, ABMIKEHUS

10 OKPYKHOCTH Ha OCHOBE 3aKOHOB HbroTOHa, 3ak0Ha
BCEMHMPHOTO TATOTEHUS.

OObsicHEHNE OCHOBHBIX MPHUHITUIIOB JCUCTBUS
TEXHUYECKUX YCTPOWCTB, TAKUX KaK MOALIUITHUKH.
OOBsicHEHHE IBIKEHHS UCKYCCTBEHHBIX CITYTHHKOB.
Pemenne pacu€THbIX 3a7a4 C ABHO 3aJaHHOU
(¢u3NYECKOl MOJIENIbIO C UCIIOJIB30BAaHUEM OCHOBHBIX
3aKOHOB U (GopMys AMHaMUKU. Pacno3HaBaHue
(bu3NYeCKUX SIBICHUN B YYEOHBIX ONBITAX U
OKpY’KalOIIeH KU3HHU: WHEPIUs, B3aUMOICHCTBHE Tell.
AHanu3 (pU3NYECKUX MPOIIECCOB U SIBICHUMN C
MCIOJIb30BAHUEM 3aKOHOB M MPUHIMIIOB: 3aKOH
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BcemupHoro Tarotenus, |, Il u Il 3akonsr HeroToHa,
MPUHLUI CYHEPIO3ULIUU CUJI, IPUHLUI PABHOIIPABHOCTH
WHEPIHUATBHBIX CHCTEM OTCYETA.

Tema 4.
3aKOHBI COXpaHEHHS
B MexaHuke (6 4)

Nmnynbc MmaTepuanbHON TOUKH (Tea), CUCTEMBI
MaTepHalIbHbIX TOUeK. IMITyJIbC CUIIBI M U3MEHEHHE
UMIYJbca Tella. 3aKOH COXPaHEHHs UMITYJIbCA.
PeakTuBHOE ABUKEHMUE.

Pabota cuibl. MOLTHOCTH CHITBIL.

Kunernueckas sHeprust MaTepualbHOM TOUKH.
Teopema 06 U3MEHEHNH KHHETUYECKON SHEPTHH.
[TorennuaneHast sHeprus. IloreHunanbHas sHeprus
yrpyro 1eGopMHUPOBAHHON MPYKUHBIL.
[TorennuanbpHast SHEprys TeJ1a BOJU3U OBEPXHOCTH
3emin. [loTeHIMaNbHBIE U HETIOTCHIIUAIBHBIE CHIIBL.
CBs13b paOOTHI HEMTOTEHIMATIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH CUCTEMBI Tell. 3aKOH
COXPaHEHMs MEXaHUYECKOM IHEepIruu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

[IpoBeneHue SKCHIEPUMEHTA: U3y4eHHE aOCOIIOTHO
HEYIPYroro yzaapa ¢ IOMOIIbIO JBYX OJJMHAKOBBIX
HUTSIHBIX MasTHUKOB; MCCJIEIOBAHUE CBSI3U PAaOOTHI CHIIBI
C U3MEHEHUEM MEXAaHWYECKOH SHepruu Tesla Ha IpUMepe
pacTsDKEHUST PE3UHOBOTO XKIyTa.

Pemenue pacu€THbIX 3a7a4 ¢ SBHO 3aJaHHOMN
¢u3nIecKoil MOIETIBIO C UCTIONIB30BAHUEM OCHOBHBIX
3aKOHOB U (OpMYJ1 AUHAMUKHU

U 3aKOHOB COXpaHeHus. PeleHune kauecTBEHHBIX 3ajay ¢
OII0pOil Ha U3y4YeHHbIe B pa3jene «MexaHnKa» 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3mueckue sipnenus. Onucanue
MEXaHUYECKOT0 JBM)KEHUS C UCIIOIb30BAHUEM
(¢u3NYECKUX BEJIMYMH: UMITYJIbC TEJa, KHHETUYECKast
SHEprus, NOTEHLHUAIbHAs SHEPrusl, MeXaHn4yeckas padora,
MeXaHU4eCKasi MOIITHOCTh. AHAN3 (PU3UIECKUX
IPOLIECCOB U SIBJIEHUHN C HCIOIB30BAHNUEM 3aKOHA
COXpaHEHMsI MEXaHUYECKON SHEPIUH, 3aKOHA COXPaHEHUs
UMITYJbCA.

OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB IEHCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: BOJOMET, KOMED,
NpYXUHHBIN THCTONET. OObSACHEHUE IBUKEHUS PAKET C
OI0pOil Ha U3y4YeHHbIe (PU3NYECKHE BETMUMHBI U 3aKOHBI
MexaHUKH. Vcronb30BaHNe U MOATOTOBKE COOOIIEHUH O
NPUMEHEHUN 3aKOHOB MEXaHUKH COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHUHN JIJIS TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U MPEACTaBICHUS
nH(pOpMalUK, KpUTUYECKUN aHAIN3 MTOTy4aeMOoi
uHpOpMaIKu.

PA3JIEJI 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMMUKA (24 u)

Tema 1.

| OcHOBHbIE MONOKEHHS MOJIEKYIAPHO-KHHETHYeCKoit | IIpoBe/ieH e SKCIepHMEHTA: ONpe/IeIeHHe MacChl
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OCHOBBI MOJIEKYJISIPHO-
KkuHeTHueckor Teopuu (9 1)

teopun. bpoyHoBckoe aBmxkenue. Juddysus.
Xapakrep ABHKEHUS U B3aMMOJCHCTBUS YaCTUILL
BelecTBA. MO/ENN CTPOCHHS Ta30B, KUJIKOCTEH U
TBEPABIX T€JI U O0OBSICHEHUE CBOWCTB BELIECTBA HA
OCHOBE 3THX Mozenel. Macca monekyi. KonudecTBo
BemectBa. [loctostnnas ABoraapo. TemnoBoe
paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana
teMriepatyp Llenbcus.

Mopenp nneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKONW TEOPUH UJI€aTTbHOTO
raza. AOcoJlloTHas TeMIeparypa Kak Mepa cpeaHei
KHHETHYECKOW PHEPTUU TEIUIOBOTO JBUXKECHUS
yacTHI] ra3a. ['a30Bble 3aKOHBL. YpaBHEHUE
MenneneeBa-Kinaneiipona. 3akon JlaapToHa.
N3omnponeccel B UI€aTbHOM Tra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemecTBa. [ paduaeckoe
MIPEACTABICHUE U30IPOLIECCOB: U30TEPMA, U30X0pa,
n3o0apa.

BO3/yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IaBJICHHUS U TEMIIEPATyphl BO3/1yXa B
HEW; UCCIe0BaHUE 3aBUCUMOCTH MEX]ly HapaMeTpaMu
COCTOSIHUS PA3PEKEHHOTO rasa.

OOBsiCHEHNE OCHOBHBIX IPHUHITUIIOB JICHCTBUI
TEXHUUYECKUX YCTPOMNCTB, TAKMX KaK: TEPMOMETP U
O0apoMeTp; M YCIOBUN UX 0€30MacHOr0 UCIOJIb30BaHUS B
[MOBCEIHEBHOW JKU3HU.

PacnioznaBanue ¢u3nyecKux SIBICHUN B y4EOHBIX ONBITAX|
U OKpyxaromei xu3Hu: nuddysus, OpoyHOBCKOE
JIBUJKECHHE.

OnucaHue TEIJIOBBIX ABJIEHUHN C HUCIIOJIb30BAHUEM
bu3nyecKuX BENWYMH: aBJICHHE ra3a, TeMIeparypa,
CpelHsAs KMHETUYeCKasi SJHEPIHsl XaOTUYECKOTO JIBUYKEHUS
MOJIEKYJI, CPEHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYII.
AHanu3 (pU3NYECKUX MPOLIECCOB U SIBICHUN
HCIIOJIb30BAHUEM MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU
CTPOEHMS BEIECTBA, Ia30BbIX

3aKOHOB, CBSI3U CPEJHEH KMHETHYECKOW 3HEpPruu
TEIUIOBOT'O JBM)KEHUS MOJIEKYJN ¢ aOCONIOTHON
TEMIIEpaTypOX.

Pemenne pacuéTHbIX 3aJa4 ¢ SIBHO 3a/1aHHOM
(bu3nUecKoil MO/IeNbI0 ¢ UCIOJIb30BAaHUEM OCHOBHBIX
nosiockeHnit MKT, 3akoHOB U (hopMyI1 MOJIEKYIISIpHOM
bu3uKu.

Pabora B rpynmnax npu IiaHUpPOBaHUM, IPOBEACHUH U
MHTEPIIPETAllUU PE3YJIbTATOB ONBITOB, U aHAIH3E
JOTIOTHUTETBHBIX UCTOYHUKOB MH(OpPMAIIMK 1O TEME.

Tema 2.
OCHOBBI TEPMOJIMHAMUKH
(10 u)

TepmonnHamuueckas cucteMa. BHyTpeHHSs 3HEprus
TEPMOJAMHAMUYECKON CUCTEMBI U

crocoObl e€ u3meHeHus. KoanuecTtBo TEmaoTH U
pabota. BHyTpeHH:s1 SHEprusi 0THOATOMHOTO

[IpoBeneHne yUeHMYECKOTO KCIIEPUMEHTA: U3MEPEHUE
YAEIBHON TEINIOEMKOCTH BEILIECTBA.

OObsicHEHNE OCHOBHBIX TMPHUHITUIIOB JCHCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KAK: JIBUTATENb
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HJeaNbHOTO Ta3a. Buasl Temmonepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIIUS, U3ITYUCHHE.

VY aenpHas TEI0EMKOCTh BemiecTBa. KonmmuecTBo
TEIUIOTHI TIpH Terwionepenade. Ilonsrtue 06
aguabaTHoM mporiecce. [lepBriii 3aKoH
TepMoauHamMuKku. [IpuMeHeHue nepBoro 3aKoHa
TEPMOJMHAMHUKH K u3ompoueccaM. I'paduaeckas
UHTEpHpeTanus padoThl Ta3a.

Bropoii 3akoH TepmonuHamuku. HeobpatumocTts
MIPOLIECCOB B MPUPOJIE.

TemnoBble MamuHbL. [I[pUHIUIIBI JEHCTBUS TETIOBBIX
MamuH. [IpeoOpa3zoBanust SHEPTUU B TEIIOBBIX
mamuHax. KITJ[ temioBoi mamunel. [{ukn KaprHo u
ero KII/I. Dxonornueckue npobdieMsl
TEIJIOOHEPTETUKH.

BHYTPEHHET0 CrOpaHus, ObITOBOW XOJOIUIbHUK,
KOHWIIMOHED; U YCIOBHH MX 0€3011acHOTO
UCIOJIb30BaHUs B MOBCEIHEBHOM KU3HH.

Onucanue HN3YUCHHBIX CBOICTB TEJI U TEIUIOBLIX ABJIICHUU
C UCMOJIb30BaHUEM (PU3NYECKUX BEITUYMH: JaBJICHUE Ta3a,
TeEMIeparypa, KOJIU4YECTBO TEIUIOThl, BHYTPECHHSS
sHeprus, padbora rasza. Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOM (PU3MYECKON MOJENBIO C UCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (OPMYJ T€PMOJUHAMUKH.
Pelenue kauecTBEHHBIX 3aJ1a4y C OMOPOU Ha

U3Yy4eHHbIE B paznene «MonekynspHas ¢usuka u
TCPMOANHAMHKA» 3aKOHBI, 3aKOHOMCPHOCTU U
¢busnueckue sBieHus. Pabora B rpymnmax npu aHanuze
JOITIOJIHUTCIIBHBIX MCTOYHUKOB I/IH(i)OpMaIII/II/I II0 TEMC.

Tema 3.

ArperaTHble COCTOSHUS
BemiecTBa. Pa3oBbie
nepexonsl (5 9)

[Tapoo6pazoBanue u konaeHcanus. Mcnapenue u
KureHue. AOCOMIOTHAsE U OTHOCUTEIIbHAS BJIAYKHOCTb
Bo3ayxa. Hacelmennslil nap. Y aenbHas Temora
napooOpa3zoBaHMs. 3aBUCUMOCTh TeMIEPaTypbl
KUIIEHUS OT JaBJIECHMUS.

Teépnoe teno. Kpucrammmuueckue u amopdHsie Tena.
AHUn30Tponusl CBOMCTB KpucTtamioB. Kuakue
kpuctaisl. CoBpeMeHHbIe MaTepuaisl. [TnaBienne
U KpUCTAJUIM3alMs. Y IeJIbHas TEIIoTa IJIaBJICHMUS.
CyOnumanusi. YpaBHeHUe TEIUIOBOro OajaHca.

[IpoBeneHne 3KciepuMeHTa: U3MEPEHNE OTHOCUTEIbHOU
BIIQ)KHOCTH BO3/1yXa.

OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB JIECHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP; U YCIOBUI X 0€301macHOro
WCIIOJIb30BaHUsI B NIOBCETHEBHOM JKU3HH.

Onucanue NPUHIMIIOB MOJYYEHUsI COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHO MaTEPUAJIOB.

Pemenne pacuéTHbIX 3aja4 ¢ SIBHO 3a/1aHHOM
($u3nUecKoil MO/IEIbIO ¢ UCTIOIb30BaHUEM

ypaBHEHHUs TEIUIOBOro OanaHca. PerieHne kauecTBEHHBIX
3aJa4 ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U Gu3NYECKUe SBJICHUS 110 TEME.

Pacrnio3HaBanue pu3nuecKux sBICHUN B y4€OHBIX
OTBITaX U OKpPY)KAIOIIeH XKU3HU: AeGopMalius TBEPIBIX
T€J, HarpeBaHUE U OXJIAXKJICHUE TeJl, U3MEHEHUE
arperaTHbIX COCTOSTHHUI BellleCcTBa U OOBSICHEHHE UX Ha
OCHOBE 3aKOHOB U (hOpMYJT MOJIEKYJISIPHON (PU3HKH.
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Hcnonp3oBanne MHPOPMAITMOHHBIX TEXHOJIOTHH JIJIs
IIOKCKA, CTPYKTYpPUPOBaHUA, UHTEPIIPETALUU U
MpeACTaBICHUS MHGOPMAIIMK TIPH MTOATOTOBKE
COOOIIEHU O MPUMEHEHHH 3aKOHOB MOJICKYIISIPHOM
(UBUKYA U TEPMOJIMHAMHUKN B TEXHUKE U TEXHOJIOTHSIX.

PA3JEJ 4. DJJEKTPOJUHAMHUKA (22 u)

Tema 1.
Onekrpocratrka (10 1)

DJeKTpu3anus Tell. DIeKTpuueckuid 3apsa. JlBa
BUJIa 3JIEKTPUUYECKUX 3apsaoB. [IpoBoaHuKH,
JUAJIEKTPUKUA U MOIYNPOBOJIHHUKU. 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akon Kynona.
ToudeuHbIil SIEKTPUUECKHUI 3apsia. DIEKTPHUIECKOE
nosie. Hanpsik€HHOCTh 3JIEKTPUYECKOTO MOJIS.
[IpuHIUNI Cynepno3uuy MMEKTPUIECKUX TOJIEH.
JIuHuy HanpsAKEHHOCTH JIEKTPUUYECKOTO IMOJIS.
Pabora cui 31eKTpoCTaTUYECKOro MOJsl.
[Torenumnan. Paznocts norennuanoB. [[poBogHuKN 1
JIURJICKTPUKH B JIEKTPOCTATHYECKOM TIOJIE.
JusnexTpuyeckas IPOHUIIAEMOCTb.
OnekrpoéMkocTs. KoHneHncaTop. DieKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIEHCATOpa. DIIEKTPUUECKHUI TOK. Y CIIOBUS
CYyILIECTBOBAHUS AJNEKTPUUECKOro Toka. McTouHnkm
toka. Cuna Toka. [locTosHHbIl Tok. Hanpsokxenue.
3akoH OMa aJis ydacTKa LEenHu. DIEKTPUYECKOe
COIPOTHUBIIEHUE. Y IEIbHOE CONIPOTUBIICHHUE
BemectBa. [locnenoBarensHoe, napajjienbHOE,
CMEIIIaHHOE COEAMHEHHUE MPOBOJHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyrs-
Jlenmia. MoOIHOCTH 3JIEKTPUUYECKOTO TOKA.

OJIC u BHyTpeHHEe CONPOTUBIIEHUE MCTOYHHUKA
ToKa. 3akoH Oma 1Sl MOTHON (3aMKHYTOM)
anekTpuueckoil nenu. KopoTkoe 3amMblkaHueE.

IIpoBeneHune 3KCepuMEHTa: U3MEPEHHUE IEKTPOEMKOCTH
KOH/JIEHCATopa.

OOBbsicHEHHE OCHOBHBIX MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTUMH, TAKUX KaK:
IIEKTPOCKOII, IEKTPOMETP, IEKTPOCTATHUECKAS
3alUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHIAEHCATOD,
KOIIMPOBAJIbHBIN ammapaT, CTPYHHBIN NPUHTED; U
YCIIOBUM UX O€30MaCHOT0 MPUMEHEHUS B MPAKTUUYECKOU
JKU3HU.

Pemenne pacd€rHbIX 3a1a4 ¢ SABHO 3aJaHHOU
(bu3n4ecKoil MO/IEIbIO ¢ UCIIOIb30BaHUEM

OCHOBHBIX 3aKOHOB U (POPMYII DIIEKTPOCTATUKH.
Pemenne kauecTBEHHBIX 3a7a4 ¢ ONOPOM Ha
M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECcKue
ABJIEHUS IO TeMe «DIeKTpocTaTuka». PacriozHaBanne
(bu3NYEeCKUX SIBICHUN B YUEOHBIX ONBITAX U
OKPY’KAaIOILIEH JKU3HU: JJIEKTPU3aLUs Tell,
B3alMOJICIICTBHE 3aps]I0B; U OOBSICHEHHE UX HAa OCHOBE
3aKOHOB U (OPMYJI AJIEKTPOCTATUKH.

Omnucanue U3y4EHHBIX CBOMCTB BEIIECTBA U
ANIEKTPUUYECKUX SBJICHUH C UCMOJIb30BaHUEM (PU3MUECKUX
BEJIMYUH: IEKTPUYECKUH 3apsAJl, HANpPsHKEHHOCTD
JJIIEKTPUYECKOTO I0JIsA, TOTCHIUA, Pa3HOCThb
MMOTEHIUAJIOB, 3JIEKTPOEMKOCTb.

IIpoBeneHnE SKCIIEPUMEHTA: U3YyYEHUE CMELIaHHOTO
COeMHEHMS pe3ucTopoB; uamepenue IJIC ncrouHmka
TOKAa U €r0 BHYTPEHHErO CONPOTHUBIICHUS; HAOIIOJCHUE
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DJIEKTpOHHAsA MPOBOJIUMOCTh TBEPIBIX METAJLIOB.
3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT
temMriepaTypbl. CBEpXIIPOBOAUMOCT.
OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB.

[MomynpoBoauuku. COOCTBEHHAsI ¥ TPUMECHAS
IIPOBOJIMMOCTh ITOJIYIPOBOJHUKOB. CBoiicTBa P—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUI TOK B pacTBOpax M paciujiaBax
AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS TUCCOLIUALIUA.
DJIEKTPONIN3. DINEKTPUUECKUN TOK B Tra3ax.
CaMocToATEIbHBIH U HECAMOCTOSATENbHBIN PA3PSL.
Monnus. [lnasm.

anekTponnsa. OObsICHEHHE OCHOBHBIX MPHUHIIUIIOB
JICUCTBHSI TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHM, Ta-
KMX Kak: aMIIepMETp, BOJbTMETpP, PEOCTaT,

HUCTOYHMKHU TOKA, JJIEKTPOHArpPEeBaTEIIbHbIC

puOOPBkI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP COIIPOTHUBIICHMS, BAKYyMHBIA U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN
JIMOJI, TaTbBAaHUKA; U yCIOBUN MX 0€301acHOTO
IIPUMEHEHHUS B MPAKTUYECKON JKU3HHU.

Pemienue pacyéTHbIX 3a/1a4 ¢ SBHO 3aJlaHHOU
(bu3nYeCcKOil MOJIENIbIO ¢ UCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (GopMyn TeMbl «[IOCTOSTHHBIN 3IeKTpHYSCKUAN
TOK». Pacno3HaBaHue Qu3NYecKuX sSBICHUN B y4eOHBIX
OIBITAX W OKPYXKAIOLIEH JKU3HU: JJICKTPHUECKAst
[IPOBOJIUMOCTD, TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMTHOE JIEUCTBUSA TOKAa. AHAIMU3 3JIEKTPUUECKUX
SBJICHUI M MPOLECCOB B LEIMAX MOCTOSIHHOTO TOKa C
MCII0JIb30BaHUEM 3aKOHOB: 3aKOH OMma, 3aKOHOMEPHOCTH
MIOCJIEIOBATEIBHOTO U MapaJlIeIbHOIO COCIUHEHUS
IIPOBOJTHUKOB, 3aKOH [[xoyis -Jlenna.

Onucanve U3y4eHHBIX CBOWCTB BELIECTB U
ANEKTPUYECKUX SIBIICHUM C UCIIOJIb30BAaHUEM
bu3MYECKUX BENWYUH: dIEKTPUUECKUN 3apsf, cuia TOKa,
ANEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh noTeHuuanos, D/C, paborta
TOKa, MOIIIHOCTh TOKA.

Hcnons3oBanne MHPOPMAIIMOHHBIX TEXHOJIOTHH JIJIst
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALNH U
IpeJICTaBlIeHNUs] HH)OPMALIUK TIPU MTOATOTOBKE
COOOIIEHUH 0 MPUMEHEHNUHU 3aKOHOB IMOCTOSHHOTO TOKa B
TEXHUKE U TEXHOJOTHSIX

Pe3epB Bpemenu (2 4)

37



TEMATHUYECKOE IINTAHUPOBAHUE KYPCA OU3UKA

11 kaacc

2 Jaca B Hejleno, Bcero — 68 yaco, pezepB 3 yaca

TemaTuueckuii 0JI0K, TEMa

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IBI 1eSITETbHOCTH YYAIUXCS MPH
H3yYeHHH TeMbl 3
(1a yposue yyebuwlx Oelcmesuil)

PA3JIEJI 4. DJIEKTPOIUMHAMMKA (11 1)

Tema 1.
MarautHoe moJe.
DNeKTpOMarHuTHas

urayknus (11 q)

ITocTossnabIe MarHuTEl. B3anMmogeiicTBue
MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnojie. Bekrtop
MarHuTHOM MHAYKUMH. [IpuHumn cynepnosunuu
MarHuTHBIX Moyiel. JIMHUKM MarHUTHON MHAYKLIMH.
KaprrHa nuHuT MarHuTHOM MHAYKIMM TOJIS
IMOCTOSTHHBIX MarHUTOB. MarHuTHoOE I10JIe
MPOBOJHKKA ¢ TOKOM. KapTuHa nuHU MHAYKUWH
MarHUuTHOTO TIOJISI JJIMHHOTO MPSMOTO
MIPOBOJTHUKA

Y 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA,

KaTylKu ¢ TokoM. OneIT DpcTena.
B3aumoaeiicTBre NpOBOJIHUKOB C TOKOM.

Cuia Ammnepa, e€ Monynb U HarnpasiieHue. Cuna
Jlopenua, €€ MOysb U HampasieHUe. JIBUKEHHUE
3apsDKEHHOW YacCTHUIBI B OJTHOPOJHOM MAarHUTHOM
none. Pabota cunel JlopeHa.

SIBneHre IeKTPOMarHUTHON WHIYKITUH.

[ToTok BeKTOpa MarHUTHOM MHIYKLIHH.

OC unaykuuu. 3aKOoH 3JIEKTPOMAarHUTHOM
unaykuun dapanes.

Buxpeoe anexrpudeckoe nojue. 1C unaykuuu B
MIPOBOJIHUKE, JBMXKYIIEMCS MTOCTYMATEIbHO B
OAHOPOJHOM MarHUTHOM Tosie. [IpaBuno Jlenna.
NunyktuBHOCTD. SIBnenune camounaykuuu. DJC
CaMOWHIYKITMU. DHEPTUSI MAarHUTHOTO TIOJIS
KAaTYHIIKA C TOKOM. DJIEKTPOMAarHuTHOE TOJIE.

[IpoBeneHMe 3KCIIEPUMEHTA: U3YYEHUE MAarHUTHOTO IMOJIS
KATyIIKH C TOKOM; MCCJIEIOBAaHUE IEUCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM; MCCIIEJOBAaHUE SIBJICHUS
AJIEKTPOMAarHUTHOW MHIYKIIMH.

OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB JICHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAKUX KAK: MOCTOSIHHbIE
MarHuThbl, 3JIEKTPOMArHUThl, JIEKTPOJBUraTENb,
YCKOPUTENH 3JI€MEHTApPHBIX YaCTHL], HHIYKIIMOHHAs
1edb; U YCIOBHH WX 0€30MacHOr0 MPUMEHEHHUS B
IIPAKTUYECKON KU3HU.

Pemenne pacu€THbIX 3a1a4 HA IPUMEHEHHE

dopmyn Tembl «MariHuTHoe mose. DJIeKTpoMarHuTHas
UHAYKIHS.

Pelmienne kauecTBEHHBIX 3aJ1a4y C ONOPOU Ha

M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE
ABJIEHUS TeMbl «MarHuTHoe noje. DIeKTPOMarHUTHAs
uHAYKIus». OnpezeneHue HanpaBiIeHUs] BEKTOpa
WHAYKIIMM MarHUTHOTO TOJISl IPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHua.

Pacrnio3HaBanue pu3nueckux sBJICHUN B y4EOHBIX
ONBITAX W OKPYXKAIOIIEH KU3HU: B3aUMOJICHCTBUE
MarHuToB, 3JIEKTPOMAarHUTHAsE UHIYKIUS, TEHCTBUE
MarHuTHOTO IOJISL HA Ipo-

BOJHUK C TOKOM U ABWXKYILIUNCA 3apsi.

AHan3 3JIEKTPOMAarHUTHBIX SIBJICHUH C HCIIOIb30BAaHUEM
3aKOHA JICKTPOMAarHUTHOW MHAYKIIWH.
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Onucanue U3y4eHHBIX CBOMCTB BEIIECTB U
I-)HGKTpOMElFHPITHBIX SIBJ'IGHI/Iﬁ C HUCIIOJIBb30BaHUCM
(UBUYECKUX BEIMYHMH: MHAYKIMS MAarHUTHOTO TOJI,
cuna Amnepa, cuna JlopeHna, MHAYKTUBHOCTh KaTYILKH,
SHEPTHSI SJIEKTPUUYECKOTO0 U MarHUTHOTO TOJICH.

PA3JIEJI 5. KOJIEBAHHWS U BOJIHBI (24 4)

Tema 1.
Mexanudeckne u
3JICKTPOMArHUTHBIC
koneOanus (9 1)

KonebarensHas cucrema. CBoOOIHBIE
MexaHuuyeckue kosebanus. ['apMoHnueckue
konebanus. [lepuon, yacrora, amruutyna u ¢asa
Kosiebanuid. [IpyXKMHHBIN MasTHHK.
MaremaTuyecKuii MasiTHUK. Y paBHEHUE
rapMoHuueckux kosnebanuil. [IpeBpaienue
SHEPTUU MPU TAPMOHUUYECKUX KOJICOAHMSIX.
Kone6arenbublit koHTyp. CBOOOIHBIE
AIEKTPOMArHUTHbIE KoJeOaHus B UCAbHOM
K0JIEOATEITFHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHUYECKUMHU U IEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3akoH
COXpaHEHHUS SHEPTUU B HJICATHHOM KOJIe0aTEIIbHOM
KoHType. [IpencraBnenue o 3aTyxaronmx
Kose0aHusX. BoIHYKICHHBIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeinykaeHHbIE
AIIEKTpOMarHuTHbIe Konebanus. [lepeMeHHBIN TOK.
CunycouganbHbIM MEpEeMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIUTYJHOE U JIEUCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HANPSHKCHHUS.
Tpanchopmarop. [IpousBoacTso, nepenada

U TOTpeOIeHNe JIEKTPUUECKON dHEPTHUH.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJICTBE
anexkTpodHeprun. KynbTrypa ncnosnb3oBanus
AJIEKTPOIHEPTIUH B TOBCEHEBHOM KM3HHU.

ITpoBeneHue sKkcrepUMEHTa: UCCIIEA0BaHUE 3aBUCUMOCTH
nepuoJia MajblX KojeOaHWid Tpy3a Ha HUTH OT JUIMHBI
HUTHU U MAaCChl Tpy3a; UCCIICOBAaHUE [IEPEMEHHOI0 TOKa
B LIENM U3 MOCJIEI0BATEIILHO COEAMHEHHBIX
KOHJIEHCAaTopa, KaTyIlKU U pe3uctopa. O0bsicHeHHE
OCHOBHBIX MPHUHITUIIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB, TAKUX KAaK: 3JIEKTPUUYECKUI 3BOHOK,
reHepaTop MEePEMEHHOro TOKa, JIMHUU 3JIEKTpoIepeay; 1
yCIIOBHH MX 0€30M1aCHOr0 MPUMEHEHUS B NMPAKTHYECKOU
JKU3HU. Perienne pacu€THbIX 3a/1a4 C SBHO 3aJaHHOU
(bu3n4ecKoil MO/IeNbIO C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYII, OMUCHIBAIOIINX

MEXaHUYECKUE M 3JIEKTPOMArHuTHbIE KOJeOaHMs.
Onucanue U3y4eHHbIX MEXAaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIEOAHUN C HCHOIb30BAHUEM
($u3NYeCKUX BEJIIMYMH: MEPUOJI U YacToTa KojeOaHuH,
aMIIUTY/Aa U (a3a KojeGaHMi, 3aps] U CUila TOKa B
MPOLIECCE TAPMOHUYECKUX 3IEKTPOMArHUTHBIX
KosiebaHui. PelieHne kauecTBEHHBIX 3ajjau C OMOpPOil Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH, OMMCHIBAIOLINE
MEXaHUYECKUE M IJIEKTPOMAarHuTHBIE KOJIeOaHMUs.
Pabora B rpynmnax npu IiaHUpPOBaHUM, IPOBEACHUH U
MHTEpHpEeTalii Pe3yJIbTaTOB OIBITOB, U aHAJIHM3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB MH(OpPMAaLUU 1O TEME.

Tema 2.
Mexanuueckue n

MexaHu4ecKkre BOJHBI, YCIOBHSI PacIPOCTPAHEHHUS.
ITepuoa. CxkopocTh pacnpocTpaHeHHUs U JJIMHA

OObsicHEeHNE OCHOBHBIX MPUHIUIOB JIEHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJOIMH, TAKUX KaK:
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3JIEKTPOMAarHuTHbIE BOJIHBI (5

BOJIHBI. [lonepeunkie

U TIpoAoJbHBIC BOMHBEL. MHTEpdepeHus

U audpakiuys MEXaHUYECKUX BOJH. 3BYK.
CkopocTb 3ByKa. ['poMKkoCTh 3ByKa. Bricora
ToHa. TeMOp 3ByKa. DJIEKTPOMarHUTHbHIE BOJHBI.
YcnoBUs U3ITydeHUS DJIEKTPOMATrHUTHBIX BOJTH.
B3anMHuas opuenTaius BektopoB E, B, v B
AJIIEKTPOMArHUTHOM BosHe. CBOICTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHeE,
peIoMIICHUE, TTOSIpU3anus, TUGPaKIHs,
untepdepenus. CKOpOCTh 3IEKTPOMArHUTHBIX
BoyiH. [lIkana 3MeKTPOMarHUTHBIX BOJIH.
[IpyMeHeHne AIEeKTPOMArHUTHBIX BOJIH B TEXHUKE
u ObITY.

[TpuHIMIIBI PAOCBSI3U U TEJICBUACHHUS.
Paguonokarus. DIEKTpOMarHuTHOE 3arpsi3HEHUE
OKPYXKAroIIel Cpelibl.

MY3bIKAJIbHBIE UHCTPYMEHTBHI, YIbTPa3By- KOBas
JMAarHOCTHKA B TEXHUKE U MEIULMHE, pajap,
paguonpuéMHUK, TEICBU30pP, aHTeHHa, TenedoH, CBU-
nedb; ¥ YCIOBH UX 0€30MaCHOTO MPUMEHEHUS B
MIPAaKTUYECKON KU3HHU.

Pemienue pacy€THbIX U Ka4E€CTBEHHBIX 3a/1a4

C ONOpOI Ha MU3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH,
ONMCHIBAIOLIUE PACIPOCTPAHEHNE MEXAHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH. Mcnosnb3oBaHue
MH(POPMALIMOHHBIX TEXHOJIOTHHA IS TIOMCKa,
CTPYKTYPUPOBaHUS, UHTEPIPETALUN U MPEACTABICHUS
nH(pOpMaLUK IPU TOATOTOBKE COOOIIEHUH 00
MCIIO0JIb30BAaHUU 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
VYyactue B auckyccun 00 3JIEKTPOMarHUuTHOM
3arpsi3HEHUU OKPYXKAIOLIEH Cpeabl.

PaGora B rpynnax npu IiaHUpOBaHUM, IPOBEACHUHN U
MHTEPIPETALMHU PE3yJIbTAaTOB ONBITOB, U aHAIU3E
JIOTIOTHATEILHBIX NCTOYHUKOB HH(DOpPMAIIMH IO TEME.

Tema 3.
Onruka (10 u)

I'eomerprueckas onruka. IIpsmonunerinoe
pacIpocTpaHEeHUEe CBETa B OJHOPOJHOW cpene.
Todeunslii ICTOYHUK cBeTa. JIyd cBera.
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHUil B MIIOCKOM 3epKalle.
ITpenomiienne cBeTta. 3aKOHBI IPEITOMIIEHUS CBETA.
AOCONIOTHBIN MoKa3atens mpenomieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHEro oTpaxkeHus. Jucnepcus
cBeta. CioxHbIN coctaB 6eroro cera. L[Ber.
Cobuparoiue 1 paccenBaroiye JUH3bL. ToOHKas
nuH3a. DoKycHOE paccTOSTHUE U ONTHYECKAask CUila
TOHKOM JuH3bI. [locTpoeHne nzobpaxenuii B
COOMpAIONIMX M paccerBaromux JuH3ax. Popmyna

[IpoBenenune >KcriepuMeHTa: HaOMIOACHUE AUCTIEPCUN
CBETa; U3MEPEHUE MOKA3aTENs PETOMIIEHUS CTEKIIA;
MCCJIEIOBAHUE CBOMCTB M300PKEHUM B JIMH3aX.
OOBbsicHEeHNE OCHOBHBIX MPUHIIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTUH, TAKHX KaK:
OUKH, Jyma, GoToanmnapar, MPOESKIIMOHHBIH ammapar,
MHKPOCKOII, TEIECKOI, BOJIOKOHHAs OINTHKA,
TudpaKIuoHHAs PemETKa, MOISPOUI; U YCIOBUIM HX
0€30macHOr0 MPUMEHEHUS B MTPAKTUUECKON KU3HH.
Pemenue pacy€THbIX 3a/1a4 ¢ SBHO 3aJaHHOU
(UBUIECKON MOJIETBIO C HUCIIOIB30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYJ T€OMETPUIECKON ONTHKHU.
[TocTpoenue u onucanue U300paKEHHS, CO3/1aBAEMOTO
IJIOCKUM 3€pKajoM, TOHKOM JIMH30M. PacriozHaBaHue
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TOHKOH JIMH3EL. YBeEIIMUEHHE, JaBaeMOe JIMH30M.
IIpenensl IpUMEHUMOCTH T€OMETPUYECKOM
ONTHKHU.

BonnoBas ontuka. MHTEpdepeHnus cBera.
KorepenTHble UCTOYHUKHU. Y CIIOBHS HAOIIOACHUS
MaKCUMyMOB 1 MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX MCTOYHUKOB.

Hudpaxus ceeta. AudpakironHas pemerka.
YcnoBue HaOIIOIEHUS TTIABHBIX MAaKCUMYMOB TIPH
MaJIEHUM MOHOXPOMAaTHYECKOT0 CBETa Ha
mudpakimonnyro pemeTky. [lonspusanus ceera.

(Gu3MUECKUX SBICHUI B OIBITAX M OKPYXAIOUICH KU3HU:
IpSIMOJIMHEIHOE PaCIPOCTPAaHEHUE CBETA, OTPaKEHHUE,
npesnomieHue, narepdepeHys, Tuppakuus u
HOJISIpU3aLus CBETa, AUCIEPCUS CBETA.

AHaNM3 ONTUYECKUX SBICHUN C HUCIIOJIb30BAHUEM
3aKOHOB: 3aKOH NPSIMOJMHEHHOTO PAaCIpOCTPaHEHUs
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIOMICHHS
CBeTa.

Omnucanne ONTUYECKUX SIBJICHUH C HCIIOJIb30BAHUEM
(bu3nUecKux BETHUMH: (POKYCHOE PacCTOSIHUE U
OIITHYECKasl CHJIa JIMH3HI.

PA3JIEJI 6. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH (4 u)

Tema 1.
OcuoBbl CTO (4 u)

['paHubl TPUMEHUMOCTH KJIACCUYECKOU
Mexanuku. [loctynarel cnenuanbHOM

TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTD
MOJYJSl CKOPOCTH CBETA B BaKyyMe,

MPUHIUMIT OTHOCUTEIBHOCTH DUHINTEHHA
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKpAIICHHUE JJIUHBI. DHEPTus U
MMITYJIbC PEISATUBACTCKON YaCTHUIIBI.

CBs13b MacChl ¢ SHEPTUEH U UMITYJIHCOM
PENSATUBUCTCKOM YaCTULbI. DHEPTHUsl MOKOS.

Pemenre kauecTBEHHBIX 3a/1a4y C OMOPOU Ha
M3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE
sBiennst no teme «OcHoBel CTO».

Hcrnonp3oBanne MHPOPMAITMOHHBIX TEXHOJIOTHHA IS
MOUCKA, CTPYKTYpUPOBAHUS,

WHTEPIPETALMU U MPEACTaBICHUS HHPOpMaAIUU TIPH
MOJITOTOBKE COOOIICHUH O TPaHUIIaX MPUMEHHUMOCTH
Kiaccudeckoil Mmexanuk U ocHoBax CTO.

PA3JIEJ 7. KBAHTOBASI ®M3UKA (15 u)

Tema 1.
DneMeHThl KBaHTOBOU
ontHku (6 1)

®otonbl. Dopmyna [InaHka cBS3M SHEPTUHU
¢dboTOHA C ero 4acTOTOW. DHEPrus U UMITYJIbC
dboTona. OTKpBITHE U HCCIIEIOBAHUE
dororddexra. OnbiTel A. I'. CToneToBa. 3aKOHbI
dotorddekra. YpaBHeHHEe DUHIITEHHA 115
doroapdekra. «Kpacnas rpanunay porodddexra.
JaBnenue cBera. OnwiTel 1. H. JleOGenena.
XUMHUUYECKOE JEHUCTBUE CBETA.

OObsicHEHHE OCHOBHBIX MPHUHITUIIOB JCUCTBUS
TEXHUUYECKUX YCTPOMNCTB, TaKUX KakK: (OTOIIIEMEHT,
doronaTuuk, colHeuHas OaTtapesi, CBETOAUO/; U YCIOBUN
ux 0e30macHOro MPUMEHEHHUS B MPAKTHYECKON KHU3HU.
Pemenne pacuéTHBIX 3a71a49 ¢ SIBHO 3a/IaHHOMN
(bu3MYECKO MOJIENBIO ¢ UCTIONB30BAHUEM OCHOBHBIX
3aKOHOB ¥ ()OPMYJ KBAHTOBOM ONTHKH.

Permenne kaueCTBEHHBIX 3aj]a4 C OMOPOUN Ha
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U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOW
OIITHUKH.

PacniozHaBanue (pU3NYECKHUX SBICHHN B y4EOHBIX
ombITax: Goroanekrpuueckuii 3¢dekr, ceeroBoe
napieHue. OnucaHnue U3y4YCHHBIX KBaHTOBBIX SIBJICHHU H
IPOLIECCOB C MCIOIb30BaHMEM (PU3HUCCKUX BETMUYHH:!
CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, [UTMHA BOJIHBI U
4aCTOTa CBETA, SHEPTHUsl U UMIYIbC (OTOHA.

Tema 2.
Crpoenue atoma (4 9)

Mopnenb atroma Tomcona. OnbiTel Pezepdopaa mo
paccesinuio a-yactull. [lnanerapnas monuens atoma.
[Tocrynatel bopa. W3nydeHue v morjonieHue
(OTOHOB IpU MEPEX0/Ie aTOMa C OJJHOTO YPOBHS
SHepruu Ha apyroil. Buael cnektpoB. CrekTp
YPOBHEH 2HEPruu aToma BOJOPO/IaA.

BosHoBbie cBoiicTBa yactull. Boaubl ae bpoitns.
KopnyckynsipHO-BOTHOBOM JTyain3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

[TpoBeneHue skcnepuMeHTa: HabIOACHUE JTMHEHYaToro
CIIEKTpa.

OOBbsicHEHHE OCHOBHBIX MPUHIIUIIOB JEHCTBUS
TEXHUUYECKUX YCTPOMCTB, TAKUX KaK: CHEKTPOCKOII,
Ja3ep, KBAaHTOBbIM KOMIIBIOTEP; U YCIOBUH HX
0€30MacCHOr0 MPUMEHEHUS B PAKTUYECKOM JKU3HHU.
Pemienue kauecTBEHHBIX 33/1a4 C ONOPOM Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUecKue
aBiieHus 1o teme «CtpoeHue atomay». PacriozHaBanue
(u3NYECKUX SIBICHUN B YYEOHBIX OIBITAX:
BO3HUKHOBEHHUE JIMHEHUYATOro CIIEKTPA.

AHanu3 KBaHTOBBIX IPOLECCOB U SIBJICHUM

C MCNOJIBb30BAaHUEM INOCTYNaToB bopa

Tema 3.
ATtomuoe sipo (5 u)

OKCIIepUMEHTHI, JI0Ka3bIBAIOLINE CI0XHOCTh
cTpoeHus siapa. OTKPBITHE PaTUOAKTHBHOCTH.
OmnsiThl Pe3epdopaa no onpeneneHno cocraBa
paaroakTUBHOrO u3ny4yeHus. CpoiicTBa anbda-,
6era-, raMMa-u3inydeHus. BnusHue
PaMOaKTHUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTkpbITHE POTOHA U HeWTpoHa. HykionHas
Mozenb sapa IeiizenOepra—lBanenko. 3apsi
aapa. MaccoBoe umcio siapa. M30Tormsl.
Anbda-pacniaz. IIEKTPOHHBIA U TTO3UTPOHHBINA
Oera-pacnajn. ['amma-usnyuenue. 3akoH

[TpoBeneHue y4eHHYECKOTO SKCIIEPUMEHTA:
WCCIIEIOBAaHUE TPEKOB YaCTHII (TI0 TOTOBBIM
dororpadusam). OObsCHEHHE OCHOBHBIX MPUHIUIIOB
JIEHCTBHSI TEXHUYECKUX YCTPOMCTB, TAKUX KAaK:
J03UMETp, Kamepa BuiibcoHa, sinepHbIit

peakTop, aToMHast O0omM0a; ¥ yCIOBUN UX
0€301acHOro NMPUMEHEHUs B NMPAKTHUYECKON JKU3HHU.
Pemnrenne kauecTBEHHBIX 3a/1a4 C OMOPOH Ha
M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUecKue
SIBIICHHS TI0 TEME «ATOMHOE SIIIPOY.
Pacnio3HaBanue (pu3nyecKuX SBJICHUN B YUEOHBIX
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pazroOaKTUBHOTO pacnaja.

OHeprus CBs3U HYKJIOHOB B siApe. SIE€pHbIE CUJIBL.
Hedext Maccsl sipa.

Snepusle peakuuu. [lenenve u cuHTe3

sanaep. SAnepHsiii peaktop. TepMosiiepHbIii CUHTE3.
[IpoGneMbl U MEPCHEKTUBBI AIEPHON IHEPTETUKH.
OKOJIOTUYECKHUE ACIIEKTHI SIACPHOU SHEPIreTHKU.
OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.
Metonbl HaOMIOAEHUS U PErUCTPALUU
3JIEMEHTApHBIX YAaCTHII.

@DyHIaMEHTAIIBHBIE B3aUMOJCHCTBUS.

EnuHCcTBO (M3M4ecKkoil KapTHHBI MHpa

ONBITaX M B OKPYKAIOIIEH >KU3HU: €CTECTBEHHAS U
HMCKYCCTBEHHAsl pPaJMOAaKTUBHOCTbD.

Onucanue U3y4eHHBIX KBAHTOBBIX SIBICHUU U
MIPOLIECCOB C MCIOJB30BaHNEM (U3UUYECKUX BEIUUHH:
MEepUo MOIypacmajia, SHEPrus CBI3U

aTOMHBIX SIEP.

AHanu3 npoueccoB U SABJICHUH C UCIOJIb30BAHUEM
3aKOHOB UM MOCTYJIATOB: 3aKOH COXPAHEHUS
BIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHUS MacCOBOTO
yucia, nocTysiarsl bopa, 3aK0OH paglOAKTUBHOTO
pacnaja.

Hcnons3oBanne MHGHOPMAITMOHHBIX TEXHOJIOTHHA JISI
IIOMCKA, CTPYKTYPUPOBAHUsI, UHTEPIIPETALUA U
npeJcTaBICHusT HHpOpMAUK TIPH

MOATOTOBKE COOOIIEHNUH O MPUMEHEHUH 3aKOHOB
KBAaHTOBON (DM3WKH B TEXHHKE M TEXHOJIOTHSIX

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU (7 u)

Tema 3.
DJIeMEHTBI aCTPOPHUIUKH

(7 )

Oranbl pa3BuTHs acTpoHomuu. llpukinaaHoe u
MHPOBO33PEHUECKOE 3HAYCHUE aCTPOHOMHUU.

Bun 3Bé3gHoro Heba. Co3Be3ausi, spKue 3BE3IbI,
IJIAHETHI, UX BUAMMOC ABIDKCHUE.

Conneunas cucrema. Comaie. ConHeyHas
akTUBHOCTb. McTouHuk sHeprun ConHia v 3BE31.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
JnarpaMma «CHeKTpaJibHBIN KIIACC - CBETUMOCTbY.
3BE31IBI I1aBHOM MOCIEAOBATEIHLHOCTH.
3aBHCHMOCTh «Macca - CBETUMOCTbY JJIs 3BE3 ]
IJIaBHOW MOCJIEIOBATENbHOCTUH. BHYyTpeHHEe
cTtpoeHue 3B€31. COBpeMEHHbBIE MTPEACTABICHUS O
MPOUCXO0XKAEHUU 1 3BOJOIMU COJIHIIA U 3BE3I.
Ortansl )u3HHU 3B€37. Mieunslil [1yTs - Hama
I'amaxktnka. Ilonoxxenme u nemxenne CoJiHIA B
I"anaktuke. Tunel ragakTuk. PagmoramakTuku

[ToaroToBka cooOmEHUI O METOAAX TOYYCHUS
Hay4HbIX aCTPOHOMHUYECKUX 3HAHWUU, OTKPBITHIX B
COBPEMEHHOM aCTPOHOMMH.

BrinonHenue 3ajaHuii, TpOBEPSAIONINX BIIaJICHUE
OCHOBOTIOJIATAOIIMMHU aCTPOHOMUYECKUMH MOHATUSIMH,
MO3BOJISIIOIIUMH XapaKTepU30BaTh MPOLECCHI,
MPOUCXOASIINE B 3BE311aX, B 3BE3AHBIX CUCTEMAX, B
MeEXTaTaKTH4YeCKON cpefie; ABMKeHNE HEOECHBIX Tell,
SBOJTIOLINIO 3BE3/] M BeeneHHo.

[TpoBenenne HaOIIOACHHI HEBOOPYKEHHBIM

IJ1a30M C HUCITOJIb30BAHMEM KOMIBIOTEPHBIX
MPUIOKEHUHN A ONpeAeNeHUs TOJ0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapusi U sipkue 3BE3/bL.

[IpoBenenune HabmomeHMt B Teneckomn JIyHbI, TIaHET,
Mineunoro Ilyru.
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1 KBazapbl. UEpHBIE ABIPHI B S/Ipax TAJAKTHK.
Bcenennas. Pacmmpenne BceeneHHOM.

3akon Xabbmna. Pazberanue rasakTHK.

Teopus boisbmoro B3psiBa. Penukrosoe
usiydeHue. MacmrabHast cTpykrypa BeenenHoi.
Meraranaktuka. Hepeménusle npo0ieMsl
ACTPOHOMHUH.

OBOBIIAIOUIEE IOBTOPEHUE (4 u)

Cucremaruzauus W
00001IEHnEe
Mmarepuaia Kypca (GU3UKQ

(4 )

Posib pu3MKu M aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOTMYSCKOM, COIMAIILHOM U DTUYCCKOM
chepax AesTeTbHOCTU YEJIOBEKa; POJib U MECTO
(U3MKK U aCTPOHOMUU B COBPEMEHHOM Hay4HOM
KapTUHE MHpPA; poiib (DU3MUECKON TEOpHH B
(hOpMUPOBAHUH TIPEICTABICHUN O (PU3UIECKOU
KapTUHE MHUpA, MECTO (PU3UYECKOW KapTHUHBI MUpPA B
00111eM PsiZTy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX

MPEJICTaBICHUN O MPUPOE

VYdacThe B AMUCKYCCHU O POJIM (PUBHMKU U

aCTPOHOMHUH B PA3IMYHBIX chepax NesTeTbHOCTH
4eJI0BEKA.

[ToaroToBka coobuieHnii 0 Mecte (PU3NIECKOIN KapTHHBI
MHUDPA B PsAY COBPEMEHHBIX IPEICTABICHUN O MPUPOJE.
Beimonnenue y49eOHbIX 3aaHui, TEMOHCTPUPYIOMINX
OCBOCHHME OCHOBHBIX MOHATHUH, (PU3NYECKUX BEIUYUH U
3akoHOB Kypca ¢usuku 10—11 kmaccos.

Pe3eps Bpemenn (3 )
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