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HOACHUTEJBHAA 3AIIMCKA

Pabouas nporpamma no ¢u3uke Ha ypOBHE cpeHEro oO0I1Iero oopa3zoBaHUs
(6a30BbIll ypOBEHb HM3Y4YEHHUs NpPEIMETA) COCTaBIIEHA HA OCHOBE MOJOKEHHUU U
TpeOOBaHUN K pe3yJibTaTaM OCBOECHMSI OCHOBHOUM 00pa3oBaTelIbHON MPOrpaMMbl,
MPEICTaBIECHHBIX B ®enepanbHOM TOCYJIapCTBEHHOM  00pa3oBaTEIbHOM
cTtangapte cpennero oomiero oo6pazoBanus (OI'OC COQ), a Takxke ¢ ydéToM
[IpumepHo#t mporpamMmmbl BocnuTaHus W KoHuenuuu mnpenojaBaHusi y4eOHOTO
npeamera «@u3nka» B 00pa30BATENbHBIX  OpPraHU3ALMIX Poccuiickon
denepanuu, peaiu3yolnX OCHOBHbIE 00111€00pa30BaTeIbHbIe MTPOrPAMMBI.

Copnepxxanue [Iporpammbl HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTuHbl Mupa yuauuxcs 10—11 kmaccoB npu oOydeHHH UX (PuU3MKe
Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO  MOJXOJA.
[Iporpamma cootBercTByer TpeboBanusim @DOI'OC COO k UIaHUPYEMbIM
JUYHOCTHBIM, MPEIMETHHIM M MeETa- MPEIMETHBIM pe3yjibTaTaM OOy4YeHHUs, a
TAaK)KE€ YYUTHIBAET HEOOXOJAMMOCTh pealM3alliil  MEXIPEJAMETHBIX  CBsS3el
bu3MKM ¢ eCTeCTBEHHO-HayuYHbIMM  y4eOHBIMH  TIpeaMeTramu. B Hei
OTPEJIENSIIOTCS. OCHOBHBIE €M M3y4eHHs (U3MKA Ha YpPOBHE CPEIHErO
oOmiero oOpa3oBaHus, IUIAHUPYEMbIe pE3yJbTaThl OCBOEHHUS Kypca (U3UKHU:
JUYHOCTHBIC, METAIIPEAMETHBIC, TIPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma BKIIIOYAET:

— IUIAaHUpYEeMbI€ Pe3yJIbTaThl OCBOCHMS Kypca (pu3nMku Ha 0a30BOM ypOBHE, B
TOM YHKCJIE TPEIMETHBIE Pe3yJbTaThl MO TrolaM O0yUYEHUS;

— coJepkanue yaeOHoro npeamera « Pu3nkay 1mo rojgaM o0y4eHus;

— TMpUMEpPHOE TeMAaTUYeCKOe TUIAaHUPOBAHUE C YKA3aHMEM KOJMYECTBA YacoOB
HAa HW3Y4YEHHE KaXJIOW TEeMbl U TPUMEPHOM XapaKTEPUCTUKON yUeOHOM
JESATEIHHOCTH YYAIIUXCS, PeaTu3yeMOM MPU U3YUYEHUU ITUX TEM.

[Ipu pazpaborke pabodyeil mporpaMMmbl B TEMaTHYECKOM IUTAHUPOBAHUU YUYTECHBI
BO3MOXHOCTH HCIIOJIb30BaHUSL AJIEKTPOHHBIX (IIMGPOBBIX) 00pa3zoBaTEIbHBIX
PECYpPCOB, SIBIISTFOIIUXCSA yu4eOHO-METOANYECKUM MaTepHralaMu
(MynbTUMEIUIHBIE  TPOTPAMMBI,  JJEKTPOHHbIE YYEOHMKH U  3aJaYHHKH,
AJIEKTPOHHBIE OMONMOTEKH, BUPTyaIbHBIC J1a0OpPaTOPUH, WTPOBBIC MPOTPAMMBI,
KOJUIGKIIMU  IHU(POBBIX  00pa30oBaTEIbHBIX  PECYpCOB),  peaTU3yIONIUMU
nunaktuyeckne Bo3MokHocTh WKT, comepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATENBCTBY 00 00Opa3oBaHUMU.

KonnuecTBo yacoB B TEMaTHUECKOM IUIAHUPOBAHUU HAa M3YYEHUE KaXKJAOW TEeMbI
SBIISIETCSI OPUEHTUPOBOYHBIM ¥ MOXET OBITh M3MEHEHO KaK B CTOPOHY
YMEHBILICHUS], TaK U YBEJIIMUYECHHS B 3aBUCHMOCTH OT PEaTU3yEeMbIX METOAUYECKHUX
MOAXOJ0B U YPOBHS MOATOTOBIEHHOCTU YYal[UuXCsl.

OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEJIMETA «®U3UKA»
du3nka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyNAas B
KauecTBe Yy4eOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKJIaa B
cucteMy 3HaHMil 00 okpyxkawomem wmupe. [lIkonpHBI Kypc Quznku —
CHUCTEMOOOPA3yIOIMA T  €CTECTBEHHO-HAY4YHBIX  Y4€OHBIX  IPEJAMETOB,
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MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB M SIBJICHUH,
M3yyaeMbIX XUMHEH, Ouosioruei, Qusznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue W aKTUBHOE IPUMEHEHHE (PU3MYECKUX 3HAHUN Ompenesnser
XapakTep W pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTMM B cdepe >SHEpPreTHKH,
TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJIyYEHHUSI HOBBIX MATE€pPUAIOB C 3aJaHHBIMU
cBoiicTBamu u Ap. M3yueHue (pu3NKu BHOCUT OCHOBHOM BKJIaJ B (hOPMHUPOBAHUE
€CTEeCTBCHHO-HAYUYHONW KapTHHBI MHpa ydamuxcs, B (¢GOpMUPOBaAHUE YMEHHI
MPUMEHSITh HAYYHBI METOJ[ MO- 3HAHWS TPU BHIMIOJIHEHUU HMMHU YYEOHBIX
HCCIIEIOBAHUM.

Kypc siBnsiercst mornyecku 3aBepIIEHHBIM, OH COACPKUT MaTepHuall U3 BCEX
pasnenoB (U3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCHYECKOM, TaK M COBPEMEHHOU
busuku. Kype usuku 00beauHEH BOKpYT pu3ndeckux Teopuit. BemyiuMm B kypce
saBysieTcss (POPMHUPOBAHUE TPEJCTABICHUNH O CTPYKTYPHBIX YpPOBHSIX MAaTEpHH,
BeuiecTBe W mnose. Pabowas mporpaMma MpearoyiaraéT  MCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢u3uku ¢ pa3BuUTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTHYECKUMHU MPOOJIEMaAMHU.

Kypc ¢usuku mnpenmnonaraer 3HaKOMCTBO C IIMPOKHM KPYrOM TEXHHYECKUX HU
TEXHOJIOTHYECKUX MPUITI0KCHUN U3yUYEHHBIX TCOPUM M 3aKOHOB.

Wnest skonorusanuu B Kypce peanu3yeTcsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
collepKaHMs, TMOCBSAUIEHHBIX OSKOJOTHYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakkKe OOCYXICHUS
npoosiem PaIMOHAIIEHOTO PUPOAOTIONH30BAHUSA u HKOJIOTHYECKOM
0€30MacHOCTH.

CTepXKHEBBIMH  3JIEeMEHTaMU Kypca (QU3MKM CpEeIHEM IIKOJIBI  SBIISIOTCS
¢usnueckue teopun (HOpMHpPOBAHUE MPEACTABICHUM O CTPYKTYpE MOCTPOCHUS
¢usznueckoir Teopuu, ponu (QPyHIAMEHTATbHBIX 3aKOHOB U MPUHIUIIOB B
COBPEMEHHBIX TMPEACTABICHUSAX O MPUPOJE, TPaHUIAX NPUMEHUMOCTH TEOPUH,
JUTSI OTIMCAHUSI €CTECTBEHHOHAYYHBIX SIBJICHUN U TPOIECCOB).
CHUCTeMHO-IeATeNbHOCTHBIN MOAX0A B Kypce (U3HKU peann3yeTcs MPEexkae BCEro
3a CYE€T OpraHu3aluu SKCIEPUMEHTAJbHON JEATEIbHOCTH  O0Yy4YaroluXxcs,
WCIIOJIb30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
1abopaTOpHBIX PabOT, KOTOpHIE B MpOrpaMMme OOBEAWHEHBI B OOLIUMN CIHCOK
VYCHUYECKUX TPAKTHYECKUX paboT. Brigenenne B yKazaHHOM  TEpedHE
nabopaTopHBIX pPabOT, MPOBOIUMBIX JJII KOHTPOJISI U OILIEHKH, OCYIIECTBIISICTCS
y4acTHUKaMH  00pa3oBaTeNbHOTO  Tpolecca HCXOAs H3  OCOOCHHOCTEH
TEMAaTHUYECKOTO IIAHUPOBAaHMUSI M OCHalleHusi kaOuHeta ¢(usuku. Ilpu sTOM
o0OecreynBaeTCsl OBIAJCHHE OOYYAIOIIUMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIC
W3MEPCHHUS, WUCCIICIOBAaHUSI 3aBUCUMOCTEH (DU3UYECKUX BEITUYMH W MOCTAHOBKY
OMBITOB IO MPOBEPKE MPEIJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME yAENSIETCS PEHICHUIO PACUETHBIX M KauyeCTBEHHBIX 3ajad.
I[Ipu »ToM s pacy€THBIX 3a7ad4 NPUOPUTETOM SBISIOTCA 3aJayd C SBHO
3a1aHHON (DU3NYECKOU MOJAEINbIO, MO3BOJISIONINE MPUMEHATh W3yUYEHHbIE 3aKOHBI
M 3aKOHOMEPHOCTH KakK U3 OJHOTO paszjena Kypca, TaK U UHTErpUpys 3HAHUS U3

pa3HbIX paszfesioB. JJIsI KauyeCTBEHHBIX 3aJad MPUOPUTETOM SIBJISIFOTCA 3aJlaHUSA
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Ha OOBSICHEHUE MPOTEKaHUS (PU3UUECKUX SBICHUNA U MPOIIECCOB B OKPYKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (U3UYECKOW MOJEHM IJisi CUTyallud MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu OPI'OC COO k MarepuanbHO-TEXHHUYECKOMY
oOecreueHuto yueOHoro mpoiecca 0a30Bblii ypOBEHb Kypca (PU3UKH B cpeaHel
IIKOJIE JOJDKEH M3y4daTbCid B YCIOBHUAX MPEAMETHOrO0 KaOMHEeTa (PU3MKU WIH B
YCIIOBUSAX UHTETPUPOBAHHOTO KAOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOT'O [IUKIIA.
B xabunere pusuku 10MKHO OBITH HEOOXOIUMOE JIabopaTopHOE 00OpYIOBaHUE
JUTSL BBITIOJTHEHUSI YKAa3aHHBIX B MPOTrpaMMe YUYEHHUYECKHX MPAKTHUYECKUX paldoT U
JEMOHCTPALlMOHHOE 000pYyI0BaHHUE.

JlemoHcTpanimoHHoe  o0opyaoBaHue  (GopMHUpyeTCsl B COOTBETCTBUM  C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O00OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B MPOrpaMMe KIIOYEBBIX JAEMOHCTpAUUi ISl HCCIEJOBaHUS
U3y4aeMbIX SBJICEHUM M TPOLECCOB, OSMIHUPUYECKUX U (DyHAAMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe  oOopynoBaHue JUIsI  YYCHHMYECKMX  MPAKTUYECKUX padboT
dopMupyercst B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX OOydaromuxcsa.  TeMaTH4YeCKHUE KOMIUIEKTHI
1a60paTOpHOTrO OOOPYAOBAHUS JODKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAHUM aHAJIOTOBBIX U HU(PPOBBIX NPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJE IU(PPOBBIX JIAOOPATOPUIA.

HOEJIM U3YUYEHUS YYEBHOI'O TIPEAMETA «®U3UKA»
OcCHOBHBIMH TIEISIMU M3y4eHUs] (pu3uku B 00IeM 0Opa30BaHUU SIBIISIOTCS:

— (QopMupoBaHHE UHTEpPeca M CTPEMJICHHS OOYYaIOIIUXCS K HAydYHOMY
U3YYCHHUIO TPHUPOABI, PA3BUTHE WX HHTECIJICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

— pa3BUTHE TPEJICTABICHUN O HAyYHOM METOJE MO3HAHHUS M (POpPMUPOBAHHE
MCCJIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

— (QopMupoBaHME HAYYHOTO MHUPOBO33PEHUA KaK pe3yibTaTa H3yUYCHHUS
OCHOB CTpPOCHHs MaTepuu U (pyHAaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (¢opMupoBaHUE YMEHUN OOBICHATH SIBICHHS C  HCIOJIH30BAHUEM
bu3nUecKrX 3HAHUM W HaYYHBIX JI0KA3aTEJIbCTB;

— (¢opMupoBaHHE TMPEACTABICHUA O POJIM (PU3UKH IS PA3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne OTUX TeNe Oo0ecredYnBaeTCs pelieHUEeM CISAYIOMUX 3aaad B
mporiecce u3ydeHust Kypca GU3NKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHuUs:

— mpuobpeTeHrne CUCTEMBI 3HAHUI 00 00mMX (GU3HIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWUAX, BKIIOYAas MEXaHUKY, MOJICKYJISApHYIO (u3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPU3UKH;

— ¢opMupoBaHWE YMEHUW TPUMEHATh TEOPETUYECKUE 3HAHUA  JIS
OOBsSICHEHHS (U3WYECKUX SBICHUW B TPUPOAEC © IS TPUHSATHS
MPAKTUYECKUX PEUICHHUM B IMOBCEJHEBHOM JKHU3HU;






— OCBOEHHE CIOCOOOB PEIICHHS pa3IMYHbIX 3aJad C $BHO 3aJaHHOU
¢u3nueckoll MOJAENbI0, 3aJad, MOJAPA3yMEBAIOIIUX CAMOCTOATEIBHOE
co3gaHue (pU3MUECKONW MOJEINHU, aJJleKBATHOM YCIOBUSM 3a/a4u;

— TOHMMaHHWE (PU3NYECKUX OCHOB W TMPHUHIIUIOB JACHCTBUS TEXHUYCCKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIHSHHS Ha OKPYXAIOUIYIO
cpeny;

— OBJAJEHUE METOJAaMH  CaMOCTOSITEIbHOIO  IUIAHMPOBAaHUS U TIPO-
BeACHUS (U3MYECKUX OKCIEPUMEHTOB, aHalW3a W HMHTEPIpETANU
uH(pOpMAaLINK, ONpPENeNeHUss JOCTOBEPHOCTH MOJYYEHHOI'O PE3ysbTaTa;

— CO3/1aHHME€ YCIIOBUM JUIsl Pa3BUTHS YMEHHUM MPOEKTHO-HCCIIEN0BATENBCKOM,
TBOPUYECKOU JEATEIBHOCTH.

MECTO YYEBHOI'O ITPEJMETA «®U3UKA» B YHEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC COO ¢usuka siBisiercs 00s3aTENBHBIM NMPEIMETOM HA
ypOBHE cpefHero obimiero oOpa3zoBanusi. Pabouass mporpamMma mpenycMaTpuBaeT
uzydeHue (u3uku Ha 0a30BOM ypoBHE B 00bEMe 136 u 3a nBa rojga oOydeHUs 1O
2 u B Henemo B 10 m 11 kmaccax. B tematudeckom ruranupoBanuu st 10 u 11
KJIACCOB TPEJIOIaraeTcsi pe3epB BPEMEHH, KOTOPBIM YUUTEIh MOXKET UCIIOJIb30BATh
0 CBOEMY YCMOTPEHHIO, U TTOBTOPUTEIbHO-0000IIA0IINE YPOKH.
JIro6ast pabGouas mporpamMma JOJKHA MOJIHOCTRIO BKJIIOYATh B ceOsl cojepikaHue
JTAHHOM MPOTpPaMMBI.
B oTaenbHbIX ciiydasx Kypc GU3MKU 6a30BOTO YPOBHSA MOXKET M3ydaThbcs B 00BbEME
204 4 3a nBa roga obydenus (3 14 B Hegeno B 10 m 11 kmaccax). B atom ciyuae
yBenuuuBaercss He MeHee dYem g0 20 U pe3epBHOE BpeMs, KOTOPOE
UCIIONIb3YeTCA Y4YHUTelleM [IJIi ~ HM3YyYeHHs BOIPOCOB, TECHO CBSI3aHHBIX C
BBHIOpaHHBIM mpodwiieM  OOy4YeHHWs, U YyBEIMYMBACTCS YydeOHas Harpyska,
OTBOJMMAs  Ha U3y4YCHHE MEXaHUKH, MOJEKYISIpHOH  (QU3UKH W
ANEKTPOAMHAMUKH, 3a CuUéT paclMpeHus uuciaa JgabopaTopHbIX pabdoT
MCCJIEIOBATEIBCKOTO XapaKkTepa U YPOKOB PEIICHHS KaueCTBEHHBIX M PACUETHBIX
3a/ady.

IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O
ITPEAMETA «®U31UKA» HA YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHUS (BA3OBbBINT YPOBEHD)

OcBoenne yueOHOro mnpeaMera «®Pu3uKay HAa YpPOBHE CpEIHEro OOIIETro
oOpa3oBanus (0a30BBIA YPOBEHB) JIOJDKHO 00ECIIEUNBATH JOCTHKCHHUE CIICTYIOIIUX

JIMYHOCTHBIX, METANIPEIMETHBIX M IIPEAMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3VYJIbTATHI
I'pasicoancroe socnumanue:
— Cc(OpMUPOBAHHOCTh  TPAXKAAHCKOW  TO3MIIMKM  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCHMCKOIrO OOIIECTBa;
— TIPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIOBEYECKUX TYMAHUCTHYECKUX |
JEMOKPaTUYECKUX 1IEHHOCTEH;



— TOTOBHOCTH BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUH B IIKOJIE
U JIETCKO-IOHOIIECKUX OPTaHU3AIUSX;

— YMEHHE B3aMMOJEHCTBOBATH C COLIMATbHBIMU MHCTUTYTaMHU B COOTBETCTBUU
C uX QYHKUMUSIMU U Ha3HAYCHUEM,;

— TOTOBHOCTb K TIyYMaHHTApHOM M  BOJIOHTEPCKOW  AEATEIBHOCTH.

Ilampuomuuecxoe eocnumanue:

— c(hOpMUPOBAHHOCTH POCCUHCKOU TpakJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

— LIEHHOCTHOE€ OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJAM; JOCTHUKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

LlyxoeHno-nupascmeennoe gocnumanue:

— c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUUYECKOTO IOBEIACHUS;

— CHoCOOHOCTh OIICHMBATh CHUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIC HOPMBI u
LEHHOCTH, B TOM YHCJI€ B JEATEIBHOCTU YUYEHOTO;

— OCO3HaHME JIMYHOTO BKJ3Ja B IIOCTPOCHHUE YCTOWYMBOIO OYIYIIETO.

Acmemuueckoe socnumanue:

— DJCTETMYECKOE€ OTHONIEHHE K MHUPY, BKJIIOYasi JCTETUKY HAYy4YHOTO

TBOPUYECTBA, MPUCYIIEro (PU3NYecKoil HayKe.
Tpyoosoe socnumanue:

— HHTEpec K pa3iuyHbIM cepaMm mpodecCHOHAIBHON NEeATeTbHOCTH, B TOM
quCIe CBSI3aHHBIM c buzuKoit U TEXHUKOU, yMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOP Oynyliedl Mmpogeccuu U peain30BHIBATH
COOCTBEHHBIE KHU3HEHHBIC TUIAHBI;

— TOTOBHOCTHP M CIIOCOOHOCTH K 0OOpa3oBaHHIO M €aMOOOpa30BaHUIO
B 00yIacTH (PM3UKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKonoeuueckoe socnumanue:

— c(pOpMUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYphI, OCO3HaHUE TIJIO0ATHHOTO
XapakTepa SKOJOTHYECKUX MpolIieM;

— IUIAHAUPOBAHUE M OCYIIECTBJICHHE JICMCTBUM B OKPYXaKOIIEH cpeae Ha
OCHOBE 3HAHHUs LIEJEH yCTOMYMBOIO PAa3BUTHs UYEJIOBEUECTBA,;

— PpAacIIMpEHHE OMbITa JEATEIPHOCTU HKOJOTMYECKON HAIMpaBIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH MO (hU3UKe.

Llennocmu HayuHo2o NO3HAHUA:

— cpOpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MYECKON HAYKH,

— OCO3HAHWE IIEHHOCTH HAYyYHOW HESATEIbHOCTH, T'OTOBHOCTH B MHPOLECCE
U3y4eHHUs] (U3UKKA OCYIIECTBISATH TMPOCKTHYID W HCCIEAOBATEIHCKYIO
NEeATEeNIbHOCTh UHIUBUAYAIbHO U B TPYIIIE.

B nmpomecce nocTukKEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
cpeaHero obuiero oopa3zoBaHus Mo (u3rMke y oOydarolUMXCsi COBEPUICHCTBYETCS
IMOYUOHANLHBIY UHMENTEKM, TPEATIONATAIOIINI CPOPMUPOBAHHOCTD:



CAMOCO3HAHUA, BKJIIOYAIOLICTO CcocoOHOCTh IIOHHUMATb CBOE

YMOLIMOHAIIBHOE COCTOSIHUE, BUJIETH HaIPaBJICHUS pa3BUTHS
COOCTBEHHOM AMOLIMOHANILHOMN c(ephl, ObITh YBEPEHHBIM B ceOe;
camope2yiuposanusi, BKJIIOYAIOLIETO CaAMOKOHTPOJIb, yMEHHE

NPUHUMATh  OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aIanTHPOBATBECA K  OMOIMOHAIBHBIM  HM3MEHEHUSM U TPOSBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYmMpeHHel Momueayuy, BKIIOYAIOMEH CTpeMJIEHUE K JOCTHXKCHUIO IIEJIH
U yCIIeXy, ONTHMH3M, WHUIIMATUBHOCThH, YMEHUE JCHCTBOBAThH, MCXOMS W3
CBOMX BO3MO’KHOCTEIA;

omMnamuu, BKIIOYAIOIMIEH  CIIOCOOHOCTH ITOHMMAaTh  SMOIIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUUTHIBATH ero npu OCYIIICCTBIICHUH
0O011IeHHS], CTOCOOHOCTh K COUYBCTBUIO M COMEPEIKUBAHUIO;

COYUANIbHLIX ~ HABBLIKOG,  BKJIIOUYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIECHUS c JIPYTUMU JTIOAbMHU, 3a00TUTHCH, TIPOSIBIIATH
WHTEPEC U pa3peniarb KOH(IUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI
YHUBepCcalIbHBIE 1T03HABATEIBHbBIE JIEMCTBUS
basosvie nocuueckue oeticmsusi:

CaMOCTOSITETFHO ~ (OPMYIUPOBATh W aKTyallU3UpOBaTh  MpodIiemy,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpPENIeTSATh IENU JACSITeTbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU UX
TOCTH)KCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TPOTHBOPEYHS B  paccMaTpUBaEMbIX
(bU3UYECKUX SBICHUSX;

paspabarbiBaTh IUIaH  pelieHus  npoOjeMbl ¢ y4éTOM  aHalm3a
UMEIOIINXCSI MaTePUANBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBI B  JICATEIBHOCTh, OIICHHBAaTh COOTBETCTBUC
PE3YNBTATOB IIEJISIM, OIICHUBATh PHUCKU TOCIEICTBUNA IESITEIbHOCTH;
KOOPJMHUPOBATh W  BBIIOJNHATH pabOTy B  YCJIOBHUSX  PEaAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH >KU3HEHHBIX MPOOJIEM.

bazosvie uccreoosamenvcrkue oevicmeus:

BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMHU IOHATHSIMHA H METOJIAMHU
buznuecKkor HayKu;

BJIAJIETH HaBBIKAMH yaeOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOM
NEATCIbHOCTH B 00JlacTh  (U3UKH; CIIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSATEIIbHOMY IIOMCKY METOJIOB peIIeHHs 3a1ad (HU3NISCKOTrO
CoJIep)KaHMsl, TPUMCHCHHIO Pa3JIMYHBIX METOJOB IO3HAHWS;

BJIAJCTh BHJAMHU JCATCIIBHOCTH II0 IIOJYYEHHIO HOBOTO 3HAHMI,
€ro HHTEpIpeTallid, MpeoOpa3oBaHUI0 MW  NPHMEHEHHIO B  pas-
JUYHBIX YYCOHBIX CHTYyalMsAX, B TOM WYHCIIC TPH CO3JaHUH Y4SOHBIX
MIPOEKTOB B 00JacTU (DU3UKHU;



BBISIBJISITh TNPUUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh  TUINOTE3y €€  pElIeHMs, HaXOAUTb apryMEeHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHMM, 3aJaBaTh MapaMETpbl U KPUTEPUU
pelIeHHS;

aHAIM3UPOBATH TOJIYyYEHHBbIE B XOJI€ PpEIICHUSA 3aJayd PE3yJbTaThl,
KPUTHUYECKH OLIEHMBATh MX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE
B HOBBIX YCIIOBUSX;

CTaBUTh M (opMylIHpOBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
NEeSATENbHOCTH, B TOM YHUCJE MPU U3YyYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, OLIEHUBATh NMPUOOPETEHHBIN OMBIT;
YMETh TNEPEHOCUTh 3HAHMS N0 (QU3MKE B MPAKTHUYECKYIO 00JacTh
KU3ZHEEATEIBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIE MJIEU, MPEJIaraTh OPUTrHHAIbHBIC MOAXObl U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3aJ1ayH, OMYyCKAIOIe aJbTePHATUBHBIC PEIICHMUS.

Paboma c ungpopmayueri:

BJIQJICTh HAaBBIKAMHU TIOJyYCeHHUS HHpoOpManuu (U3UIECKOTO COJICPIKAHMS
U3 WCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITCIIbHO OCYIIECTBIATH TIOUCK,
aHaM3, CUCTEMATH3allMI0 M WHTEPIPETAIMI0 WHOOPMAIUU  Pa3IuIHBIX
BUIOB U ()OPM TIPEICTABICHUS;

OILIEHWBAThH JOCTOBEPHOCTHh MH(OPMAIINK;

UCTIOJh30BaTh  CpelICTBA HMH(DOPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUA B  pEIICHMH  KOTHUTHUBHBIX,  KOMMYHHUKATHBHBIX |
OpPTaHM3AIMOHHBIX 3a/Jad C COONIOJICHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€301aCHOCTH, THTHUEHBI, PECypcOoCOepeKeHHUs, TPaBOBBIX W
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PUBMYECKOTO COJEpKaHUS B  Pas3IU4YHBIX  (op-
MaTax ¢ yd4€ToM Ha3Ha4YeHHWs WHGOpPMAMA ¥ 1EJICBOH ayIUTOPHH,
BBIOMpAsi ONTHMAIbHYIO (OPMY MpEACTABICHUS W BH3YyaTH3aIUH.

YHuBepcajbHble KOMMYHHKATHBHbIE JIeiiCTBUSA
Obwenue:

OCYIICCTBIISITh  OOIIEHHWE Ha Yypokax (M3MKM W BO BHEYPOUHOUH
NeSITEHHOCTH;

pacmo3HaBaTh TMPEANOCHUTIKH  KOH(MIWKTHBIX CUTyalldii W  CMST4YaTh
KOH(JTUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

Cosemecmnas oeameibHOCmy.

MMOHUMAaTh u HCIIOJIb30BaTh MPEeUMYIECTBA KOMAaHTHOM u
WHIUBUYaTbHOM PabOTHI;

BBIOHMpATh TEMATUKY M METOIbl COBMECTHBIX JIEMCTBHI C Y4E€TOM OOIIHUX
WHTEPECOB, U BO3MOYKHOCTEW KAXKIOT0 WICHA KOJIJICKTHBA;
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IIpUHUMATh  LEIM  COBMECTHOM  [JEATEIBbHOCTH,  OPraHU30BbIBATH
A KOOPAWMHUPOBATH JCUCTBUS IO €€ JOCTHXKEHMIO: COCTaBJIATH
IJIaH JEUCTBUM, pacHpencisaTh pPOJM € YYETOM MHEHUW YYaCTHUKOB,
0o0CyXJ1aTh pe3yibTaTbl COBMECTHON pabOThI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAaJAa M KaXZOro Y4YacTHUKA KO-
MaH/bl B OOIIMI pe3ynbTar 1no pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOCKTBI, OLICHMBATh WJAEU C IIO3ULHMU HOBU3HHEI,
OPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATH ~ IO3UTUBHOE  CTPATETMYECKOE  IIOBEJACHHE B  pas-
JUYHBIX ~ CUTyalUsX, TMPOSIBISATH  TBOPYECTBO U BOOOpa)KkeHUe,
OBITh MHUIIUATUBHBIM.

YHuBepcajibHble peryJsiTUBHbIC NeHCTBUS
Camoopeanuzayus:

CaMOCTOSITECJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIBHOCTh B 00JIaCTH
(U3MKU W aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTh M (HOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJILHO COCTABJIATH IIAH PEIICHUS PACUCTHBIX M KAYCCTBEHHBIX
3aJ1ay, IJIaH BBITIOJIHCHHUS TPAKTUYECKOM padOThl ¢ y4ETOM HMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTECHHI;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;
JienaTh OCO3HAHHBIM BBHIOOpP, aprymMeHTHUpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYIUIMH B 00JaCTH
buzuku, MTOCTOSIHHO MTOBHITIATh CBOM oOpa3oBaTeIbHbIN U
KYJIbTYPHBIA YPOBEHb.

CamoKkoHmponb:

JlaBaTh OLICHKY HOBBIM CUTYyalHMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIa/IETh HaBBIKAMU TIO3HABATEIHLHON pedIeKCH Kak 0CO3HAHUS
COBEpIIAEMBIX JCUCTBUA M MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJbTATOB U
OCHOBAaHMH; HCIOJIB30BaTh MIPUEMBI pedaexcun TSt
OLICHKH CHUTYallMH, BEIOOpAa BEPHOT'O PEILICHHUS;

yMETh OLEHHBAaTh PUCKM W CBOEBPEMEHHO IIPUHHUMATh PEIICHUS
10 UX CHUYKECHUIO;

IPUHUMATh MOTHBBI W apryMEHTbl JPYyTMX NPU AaHAIU3E PE3YyJIbTaTOB
NEATENBHOCTH.

Ilpunamue cebsa u opyeux:

[IPUHUMATb ce651, IMOHKUMAasa CBOM HEOOCTATKHM M JOCTOMHCTBA,

NPUHUMATh MOTHUBbI W apPryMEHTBl JPYIMX I[pPU aHalW3€ pe3yJbTaTOB
NEATENbHOCTH;
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MPU3HABATh CBOE MPaBO M MPABO APYTHX Ha OIIMOKH.

NPEJIMETHBIE PE3YJIBTATHI
10 kaace

B npomnecce m3yuenus kypca ¢uzuku 6azoBoro ypoBHs B 10 kjacce y4eHHK
HAYUYUTCS:

JEMOHCTPUPOBATh Ha MpPHUMEpPaxX Pojb U MecTo (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTHM, B IIPAKTUYECKON IEATEIIbHOCTHU JIIOACH;

YUUTHIBATh TPaHUIbl TPUMEHEHHUS] HU3YYEHHBIX (QPU3NUYECKUX MOJeNei:
MaTepuajibHas TOYKa, WHEpUuaibHas cuUcTeMa OTc4€éTa, abCOIIOTHO
TBEPIOE TEJIO0, HICAIbHBIM Ta3; MOAECIU CTPOCHUS ra30B, KUIAKOCTEH U
TBEPABIX TeJl, TOUCUHBIM 3JEKTPUUYECKUN 3apsi NpU peuieHUH (HU3HUEeCKUX
3a7ay;

pacno3HaBaTh  (u3MUecKue  sBIEHHS  (MIpolecchl)) U OOBSICHATH
UX Ha OCHOBE 3aKOHOB MEXAHUKHU, MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHU
CTPOCHHUsI  BEIIECTBA U DIJIEKTPOAMHAMUKH:  PaBHOMEpPHOE 51
PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JABM)KEHHE, CBOOOJHOE NaZeHHe Tel,
IBIDKEHUE IO OKPYKHOCTH, HMHEpLHs, B3auMojeWcTBUE Tei; AudPysus,
OpOYHOBCKOE  JIBUYKEHHE, CTPOCHHME IJKUIKOCTEHM U TBEPABIX Tel,
U3MECHEHUE o0BbEMa Tell
OpU HarpeBaHUW (OXJIAKIEHWM), TEIUIOBOE pPAaBHOBECHE, HCIIAPEHUE,
KOHJICHCALM, IIJIaBIICHUEe, KPUCTAUIM3aLMsl, KUIICHUE, BIAXXHOCTb BO3]yXa,
IIOBBIIICHUE JABJICHUS ra3a I[PU €r0 HArpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXKY IIApAMETPAMHU COCTOSIHUSA ra3a B U30IIPOLIECCAX; IICKTPU3ALUS
T€JI, B3aUMOJICHCTBUE 3apsiJIOB;

ONHKCHIBATh ~ MEXaHUYECKOE  JBIDKEHUE,  HUCHOAb3yd  (pusmueckue
BEIMYUHBI: KOOpAWHATA, IyTh, I[EPEMELICHUE, CKOPOCTb, YCKOPEHHE,
Macca Teljla, CHJIa, UMITYJIbC Tejla, KHHETUYECKas 3HEPrus, NOTCHIMAIbHAs
SHEprusi, MexaHuyeckasi pabora, MeXaHHMUECKass MOIIHOCTb; MPH ONUCAHUU
IOpPaBUIBHO TPAaKTOBaTh (U3UYECKUN CMBICT HMCIOIb3YyEMbIX BEJIUYMH, UX
0003HAUYEHUsI M EIUHMIIBI, HAaXOAUTh (HOPMYIBI, CBS3bIBAIOIINE JAHHYIO
(Gu3nYecKy0 BEJIMYUHY C APYTUMHU BEJINYUHAMU;

ONMCBHIBATh WM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBIICHUS,

UCTIONB3Yyd (U3WUECKUEe BEIUYHMHBI: JIaBJICHHE Tasa, TEeMIEpaTypa,
CpelHsAsl KUHETHYECKash DHEPrus XaOTHYECKOrO  JABHIKEHUS MOJEKYIL,
CPEOHEKBAPATUYHAS CKOPOCTh  MOJEKYIL, KOJINYECTBO  TEIUJIOTHI,

BHYTPCHHSISI SHEprusi, pabora ra3a, KOdGOUIMEHT TMOJIe3HOTO IEUCTBUS
TEIUIOBOTO JBUTATENS; TIPU OIKUCAHUU MPABWIHLHO TPAKTOBAThH (hU3UUECKUI
CMBICIT MCTIOJIb3YEMBIX BEIUYMH, UX O0OO3HAYCHHS] W CAWHUIIBI, HAXOJWThH
dbopMyIbI, CBS3BIBAIONINE JaHHYI (U3MYECKYI0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAM;

OMMCHIBATh  W3Y4YCHHBIC  DJJEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
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ANEKTPUYECKUE SIBICHUS (TIPOLIECChI), UCMONB3Ysl (PU3NUYECKUE BEITUYHUHBI:
ANEKTPUYECKUI 3apsll, JJIEKTPUYECKOE TI0Jie, HaNpsSKEHHOCTh IOJIA,
MOTEHLMAJI, Pa3HOCTh TMOTEHUUAJOB; TpHU OMMUCAaHUU TPABUIBHO
TPaKTOBAaTh (PU3UYECKUM CMBICI UCIOJIB3YEMbIX BEIUUUH, UX 0003HAUYCHUS
U CIWHUIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIMUYUHAMU;

aHANIM3UPOBATh  (PU3MYECKHME  TPOLUECChl W SBJICHHUA,  HCIOIb3YS
¢u3nueckre 3aKOHbl M MPUHLMIBI 3aKOH BceMHUpHOro tarotenus, |, Il u
Il 3akoHbl HplOTOHA, 3aKOH COXpAaHEHHMS] MEXaHMYECKOW SHEPIuH, 3aKOH
COXpaHEHMS UMITYJIbCa, TMPUHIMUN  CYNEPIO3UIUKA  CUJI, TPUHIHUIM
paBHOMNpPABUS  HWHEPHHAIbHBIX  CHUCTEM  OTCYETa;  MOJIEKYJSPHO-
KUHETUYECKYI0 TEOPHUIO0 CTPOEHUS BEIEeCTBAa, TIa30Bble 3aKOHBI, CBA3b
CpelHEel KHMHETUYECKOHM OHHEPruu TEIUIOBOTO JBWXKCHHMS MOJEKYNI C
aOCOJIOTHOM TeMmmepaTypoil, MepBbIi 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHHUS  JJIGKTPUYECKOro 3apsiia, 3akoH Kymona; mnpu 3ToM
pa3nuyarh

CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe BBIPAKEHUE U
yCJIOBHS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHUHIIUIBI JICUCTBUS MaIllMH, MpUOOPOB U
TEXHHUYECKUX  YCTPOWCTB,  pa3iuyaTh  YCJIOBUS HMX  0O€30MacHOro
UCIIOJIb30BaHUs B MTOBCEAHEBHOMN JKU3HU;

BBIMIOJHATh JKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3MYECKUX SIBICHUN U
IPOIIECCOB C MCIOJBb30BAHUEM TNPSIMBIX, U KOCBEHHBIX M3MEPEHUM: TpHU
sToM  dopMyIHUpOBaTh  MpolOsiemMy/3ajadyy W TUIOTE3y  y4eOHOTro
AKCIIEPUMEHTA; COOUpPAaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O00pYAOBaHMUS;
IPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBOJIbI;

OCYIICCTBIISITh TPSAMbIE W KOCBEHHBIE H3MEpPEHUs (U3MYECKUX BEIUYMH;
OpU 3TOM BBIOMPATH ONTHUMAIBHBIN CIMOCOO WM3MEPEHMS] U HCIIOJIb30BATh
V3BECTHBIE METOJbI OLEHKH MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy  (U3HMYECKUMHU  BEJIUYHMHAMU
C HCIHOJIb30BAHHEM TMPSAMBIX HU3MEPEHUN: NpPU O3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBAaTh  pe3yJbTaThl  IMOJYYECHHOW  3aBUCHMOCTH
du3nuecknx BENWYMH B BHUAE TaOMUIl U rpaduKOB, Ne€JIaTh BBIBOABI II0
pe3yabTaTaM UCCIEeI0BaHus;

coOmro1aTh TpaBmiia 0€30MacHOTO TPyAa MPU MPOBEICHUN WCCICIOBAHUNA B
pamMKax y4eOHOTO SKCTIIEPUMEHTA, YIeOHO-UCCIEA0BATEILCKOW H TPOSKTHON
NEATeIbHOCTH C  HUCIOJb30BAHUEM  M3MEPUTENIbHBIX  YCTPOICTB U
1ab60paTOpHOTO 00OPYAOBAHUS;

pemaTth pacy€THble 3aJaud C SBHO 3aJlaHHOW (PU3MYECKON MoJe-
JbI0, WCIMONB3YysS (HU3UYECKHME 3aKOHBl W TPHUHIMIBI, Ha OCHOBE
aHajgu3a YCIOBHS 3aJaud BbIOMpAaTh (PU3UYECKYI0 MOJIeNb, BBIICIATD
du3ndeckue BETUYUHBI U (POPMYJIbl, HEOOXOAMMBIE Uisi €€ peIlIeHHUS,
MPOBOJIMUTh PACUETHl W OIEHUBATh PEAIBHOCTh MOJYYEHHOTO 3HAYCHUS
bU3NYeCKON BEIIMYNHBI;

13



— peuarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTHUYECKHU
HENIPOTUBOPEYUBYIO LIETIOYKY PACCYXKIACHUNM C ONOPOM Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (pU3NYECKUE SBIICHUS;

— MWCHOJb30BAaTh IMPU PEIIEHHMH YYEOHBIX 3a7a4 COBPEMEHHbIE HH-

(GopMalMOHHBIE  TEXHOJOTMU  JUIsl ~ TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpIpeTalluid UM MPEACTABICHUS Y4YEeOHOW UM HAyYHO-TIOMYJISPHON
uH(popMaImH, MOJIyYEHHOU u3 pa3INYHBIX HMCTOYHUKOB;

KPUTHUYECKU aHAIM3UPOBATh MOJy4aeMyl0 HUH(OpMaIuIo;

— MPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpA,
B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

— HCMOJb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
st obecrieueHusi O€30MAcCHOCTM MpuU  OOpallleHHuH C OpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, ISl COXpPAHEHUs 30pPOBbS M COOJIOJIEHUS
HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPYKAIOUIEH CpEAE;

— pabotatb B Tpynne C  BBINOJIHEHHEM  PA3JIMYHBIX  COIMAJIbHBIX
poJiel, TUTaHUpPOBaTh pabOTy TPYMNIbl, PAUMOHAIBHO pPacHpeemsiTh
00s3aHHOCTH M  IUIAHUPOBaTh  JIEATEIBHOCTH B HECTAHJAPTHBIX
CUTyalusX, aJIcKBaTHO OLIEHUBATh BKJIAJ Ka)J0T0 U3 YYaCTHUKOB I'PYMIIbI B
pelleHne paccMaTpUBaeMoil MpoOIeMBbl.

11 knace
B mnponecce mszyuenust kypca Qusumku 06a3oBoro ypoBHs B 11 kjacce ydeHHK
HAy4HTCS:

— JIEMOHCTPHUpPOBATh Ha MpPUMEpax poJib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOU HAy4YHOU KapTHUHBI MHDa, B pa3BUTHH
COBPEMEHHOM TEXHUKH W TEXHOJOTWW, B MNPAKTUUYECKOW IEITEIbHOCTH
JIFO/IeH, [IEJIOCTHOCTD u €IUHCTBO buznyeckon Kap-
TUHBI MUPA;

— YYUTHIBaTh TPAHUIBI TMPUMEHEHUS H3YYCHHBIX (DUIUYECKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUYECKUI 3apsn, Iy4 CBETA, TOYEYHBIN
VUCTOYHUK CBETa, SJCPHAsl MOJENIb aTOMa, HYKJIOHHAs MOJEIb ATOMHOTO
sqipa TIpU pelIeHUH (PU3NYECKUX 3374,

— pacro3HaBaTh (U3MYECKUE SBICHHUS (TIPOLECCH) M OOBICHATH WX Ha
OCHOBE 3aKOHOB JJIEKTPOJMHAMHUKN M KBAHTOBOW (DM3HKHU: DIIEKTPUUYECKAS
IPOBOAMMOCTB, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCUCTBUSA

TOKa, BSaHMOHeﬁCTBHC MAar"guToB, QJICKTpOMAaruuTHasA  HWHAYKIHWA,
I[GﬁCTBPIG MAaraimuTHOIrO IIOJIs1 Ha IIPOBOJHHMK C TOKOM H ﬂBH)KYMHfICH 3apsn,
QJICKTPOMAruuTHBIC KoJIcOaHus " BOJIHEI, HpﬂMOHHHeﬁHOG

pacmpocTpaHeHHe CBETa, OTPaKE€HHE, MpeJoMJIeHUE, HHTepdepeHus,
nudpakus ¥ NoJsIpU3alusl CBEeTa, AUCHEPCHUsl CBeTa; (POTORNEKTPUUYECKUI

adexr (boToaddekr), CBETOBOE JIaBJICHUE, BO3HHKHOBEHHUE
JUHEHYATOTO CIEKTpa aToMa BOJOPOJA, SCTECTBEHHAs M HMCKYCCTBCHHAS
PaINOaKTUBHOCTD;
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OMHCHIBATH U3YUYCHHBIE CBOIiCTBa BeIllECTBA (3JIeKTpUYECKHUE,
MAarHuTHbIE, ONTUYECKHE, DIECKTPUUECKYI0 MPOBOJUMOCTb Pa3IUYHBIX
Cpeld) U PIEKTPOMArHUTHBIE SIBIEHUS (IIPOIECCHI), UCTIONB3Ys (U3UUECKUE
BEJIMYUHBL:  DJIGKTPUYECKUM  3apsij, cuiia TOKa, 3JEKTPUYECKOE
HaIpsDKEHUE, AJIEKTPUUYECKOE COMPOTUBJICHUE, PAa3HOCTh TOTEHIMAJNIOB,
OJIC, paboTta TOKa, MHAYKIUS MAarHUTHOrO TOJs, cujia Amrmepa, cuia
JlopeHlia, HWHIYKTUBHOCTh KATYIIKHA, DHEPTUS  JJIEKTPUUYECKOTO U
MarHUTHOTO TMOJei, MepuojJ] M YacToTa KojebaHuil B KoiebaTeabHOM
KOHTYDE,

3apsii M CWia TOKa B TIPOIECCEe TapMOHMYECKUX JJIEKTPOMArHUTHBIX
KojeOaHui, (OKYCHOE pacCTOSSHUE U OINTHYeCKas Cuja JUH3BL, TIpH
OTMMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIB3YEMBbIX
BEJIMYUH, WX OOO3HAYEHUS W  E€IUHUIBI; YKa3blBaTh  (POPMYJIHI,
CBSI3BIBAIONINE JaHHYIO (U3UUECKYIO BEIUUYUHY C JPYTMMHU BEIMUYMHAMY;
OTMHUCHIBATh H3YYCHHBIC KBAHTOBBLIC SIBJICHUS U MPOIECCHI, HCIOIb3YS
dbu3uvYecKkue BEIUYUHBI: CKOPOCTh OJJEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJIHBI M 9aCTOTA CBETA, YHEPTHS U UMMYJbC (OTOHA, TIEPUOJ ToJypacmaia,
DHEPrusl CBSI3M ATOMHBIX SJ€p; TMPU ONUCAHUHU TPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICT HKCIOJIB3YEMBbIX BEJIWYWH, HX O0O0O3HAYCHUS U
EAVHUIIBI, YKa3biBaTh (OPMYJIbI, CBS3bIBAIONINE JaHHYIO (U3HYECKYIO
BEJIMYUHY C JPYTMMU BEJIUYMHAMH, BBIYUCIATH 3HAUYE€HUE (HU3UUECKOM
BEJINYUHBI;

aHANMM3UPOBATh  (U3MYECKHE  TPOLECChl W SBICHHUA,  HCIOIb3Ys

buznveckue 3aKOHBI U MPUHIIUIIBL: 3aKOH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U TApaJJIEIbHOTO COEAWHEHUSI TMPOBOJHUKOB, 3aKOH
JIxxoyns—IJlenua, 3aKO0H AJIEKTPOMATHUTHOMN VHAYKIMHA,  3aKOH

OPSMOJIMHENHOTO PACHPOCTPAHEHHS] CBETA, 3aKOHBl OTPA)KEHUs CBETa,
3aKOHBI TIPEIOMJICHHSI CBETa; ypaBHeHHE OiHIITeWHa s dhoTodddexra,
3aKOH COXPaHEHUs JHEPruM, 3aKOH COXPAHEHUS UMIIYJbCa, 3aKOH
COXpaHEHHMs DJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOIO
yucia, MOCTylaTtel bopa, 3akoH paAMOaKTUBHOTO pachaaa; MpU 3TOM
pazinyath

CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHUE U
yCJIOBHS (TpaHHMIIBI, 00JIACTH) MPUMEHUMOCTH;

ONpENEeNATh HalpaBlIEHHWE BEKTOpa HHAYKIMM  MarHUTHOTO  MOJsA
IIPOBOJHUKA C TOKOM, CHJIBI AMnepa u cuibl JIopeHua;

CTPOUTh M ONHUCHIBATH H300paKEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJHATH JKCIEPUMEHTBI MO0 HWCCJICAOBAHUIO (PU3WYECKUX SBICHUN U
POLIECCOB c UCII0JIb30BaHUEM PSIMBIX u KOCBEHHBIX
U3MEpeHui: mpu >ToM (opMynaupoBaTh NpoOIeMy/3afady U THUIOTE3Y
y4eOHOr0 DJKCIIEPUMEHTa; COOHMpaTh YCTAaHOBKY U3 MPEJI0KEHHOIO
000py10BaHMUS; MIPOBOJUTD OTIBIT 51 dbopmyIUpoBaThH
BBIBOJIbBI;
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OCYIICCTBIISITh ~ MPSAMBIE W KOCBEHHBIC  M3MEpPEHUS  (PU3MUECKUX
BEJIMYMH, TPH ITOM BBIOUPATh ONTHUMAIBHBIA CIIOCO0 H3MEPCHHS
Y UCIOJIb30BaTh U3BECTHBIE METOJBI OIICHKU MOTPEITHOCTEH W3MEPCHHIA,
MCCJICIOBAaTh 3aBUCUMOCTH (U3MUYECKHX BEIWYUH C HCIOJIb30BAHUEM
NPSIMBIX M3MEPEHHI: MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH
pEe3yNIbTaThl TOJNYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIWYUH B BHUJC
TaOJIUIl U TpadUKOB, ACNATh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;
coOJIo1aTh MpaBWiia OE30MAaCHOr0 TPyJa MPHU MPOBEICHUM HCCIIETOBaHUIMA
B pamMKax y4eOHOro »SKCIEpPUMEHTa, Y4eOHO-UCCIETOBATEILCKON U
NPOSKTHOW JCATCIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB
U J1abopaTOpHOTro 00O0PYIOBAHUS;

pemiath pacy€THBIC 3a7a4d  C SIBHO 3aJaHHOM (PU3MYECKOH Moje-
b0, WCIOJIB3YyS (U3UYECKUE 3aKOHBI M TPHHIMIBI, Ha OCHOBE
aHanM3a YCIIOBUSA 3aJa4d BBIOMpaATh (U3UYECKYI0 MOJCHb, BBIICIATH
busznueckue BCJTUYHHBI U bopMyIIbI, HE0OX0IUMBIE TUTST
e€ pemieHus, TPOBOJAWTh PAcCUYCThl M  OICHUBATH PEATBHOCTH  I0-
JYYEHHOTO 3HAYCHUS (DU3UYCCKOUN BEIIMUMHBI;

peniarh KauyeCTBEHHBIC 3aJ1auu: BBICTPaNBaTh JOTUYECKU
HENIPOTUBOPCUMBYIO IIETIOYKY PpACCYXJICHH C OINOpPOM Ha M3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (pU3MYecKue SBICHUS,

UCIIOJIb30BaTh TMPU  pEHIeHUH Yy4eOHBIX 3aJady COBPEMEHHbIE HWH-
dbopMalMOHHBIE  TEXHOJOTHU  JUIsl  TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpPIpPETAllMd W TPEACTaBICHUA y4yeOHOM W HAYYHO-TIOMYJISAp-
HOM  MH(OpMAIMK,  TOJYYEHHOW W3  Pa3jIMYHbIX  HCTOYHHKOB;
KPUTHYECKH aHAIM3UPOBATh MOJy4aeMyro HUH(OpMaIIuio;

OOBSCHATh TPUHIUIBI JIEUCTBUS MAIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MacHOr0 HCMOJIb30BaHUA B
IMOBCEIHEBHOM KU3HU;

OPUBOJIUTH TIPUMEPHI BKJIaJa POCCHUCKUX U 3apyOeKHBIX yUEHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO
MHUpPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3HKE B MOBCEAHEBHOW JKU3HU
st obecrieueHnss O€30MACHOCTH TpU  OOpallleHHuH C TOpudopamMu |
TEXHUYECKUMHU YCTPOWCTBAMH, JJISI COXpPAHEHUS 30POBbS M COOIIOICHUS
HOpPM DKOJIOTMYECKOTO TOBEACHUS B OKPYXAIOIIEH cpele;

paboTaTh B TpyNme C BBHIMOJHEHUEM PA3UYHBIX COIMANBHBIX POJIEH,
TUTAHUPOBATH paboty TPYIIIBL, paIMoHaIBLHO pactupenensTh
00SI3aHHOCTH W IUIAHUPOBAaTh  JIESITENBHOCTh B HECTaHAAPTHBIX
CUTyallusAX, aJIeKBaTHO OIEHWBATH BKJIAJ KaXKIOTO W3 YYAaCTHUKOB TPYIIITHI
B PEIlIEHHE PacCMaTPUBAEMOU MPOOITIEMBI.

COIEPXXAHUE YUHEBHOI'O IIPEIMETA «®U3UKA»
(BPA30OBbIN YPOBEHD)
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10 knace

PA3JEJ 1. ®U3UKA U METOJAbI HAYYHOI'O IIO3HAHUA
®dusuka — Hayka o npupoje. Hayynsie MeTOABI MO3HAHUA OKPYKAIOIIETO MUpA.
Ponp skciepuMeHTa M TEOpUM B MPOLIECCE MO3HAHUS MPUPOABI. DKCIEPUMEHT B
¢du3zuke.
MopenupoBanue (QU3NYECKUX SBICHUHM U mpolreccoB. HayuHble TUIOTE3BI.
dusnyeckrue 3aKOHbI U TEOpPUHU. [ paHUIBl MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[Tpuniun coorBercTBus. Ponb u MecTo Qu3nku B (OPMUPOBAHUH COBPEMEHHOU
HAay4YHOU KapTUHBI MUpPA, B IPAKTUYECKON AEITEIBHOCTU JIFOACH.
Jlemoncmpayuu
1. AmnHanmoroBele U UHUQPPOBBIE HUMEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.
PA3JEJ 2. MEXAHUKA
Tema 1. KunemaTuka
Mexannyeckoe aBUKEHHE. OTHOCUTEIBHOCTH  MEXAHMYECKOrO JIBUKEHUS.
Cuctema otcuéra. Tpaektopus. Ilepememienue, cCKOpocTh (CpemHSSI CKOPOCTb,
MTHOBEHHasi CKOPOCTb) U YCKOPEHHE MATEpUAIBHOM TOYKH, UX MPOCKIIMU HA OCHU
cucteMbl koopauHat. ClI0KEHHE MEPEMEIIEHUN U CITOKEHNUE CKOPOCTEH.
PaBHOMEpHOE ¥ paBHOYCKOpEHHOE TNpsSIMOJIMHEHHOe aABWXkeHue. [ 'paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYyTH U TIEepEeMEIICHUS
MaTEPUAIBHOW TOYKH OT BPEMEHH.
CBobogHOe MaJicHueE. Yckopenue CBOOOJTHOTO MaICHHUS.
KpuponmHueitHoe nBuxkenue. JIBrHKeHUE MaTepUaTbHON TOYKH T10
OKPYKHOCTA C TIIOCTOSIHHOM 110 MOJYJIK0O CKOPOCTBIO. YTJIOBasi CKOpOCTb,
JTuHEeWHas ckopocTh. llepwonm u wactota oOpamienus. lLleHTpocTpeMurenbHoOe
YCKOPEHHE.
Texunuueckue ycmpoticmea u npakmuieckoe npumerernue: CIUIOMETp, IBUKCHUE
CHApSJI0B, LEIHBIE U PEMEHHBIC MEPEIAYH.
Jlemoncmpayuu
1. Moaenb cHUCTEMBI OTCU€Ta, WJUIIOCTpAIdsl KMHEMATHUYECKHUX XapaKTEPUCTUK
JBHKECHUS.
2. [IpeoOpa3oBanre NBMKEHUN C UCIOJIB30BAHUEM IMPOCTHIX MEXaHU3MOB.
3. [lagenue Tenm B BO3AyXe M B Pa3pe:KEHHOM IPOCTPAHCTBE.
4. HabGmtonenue OBIKEHUS Tela, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY H

TOPU30HTAIIBHO.
5. U3mepenne yckopeHusi CBOOOTHOTO TMaICHHUS.
6. HammpaBnenune CKOpOCTH NpU JBWIKEHUU MO OKPYKHOCTH.
Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul
1. M3yyeHue HEpaBHOMEPHOTO ABHMXKEHHS C IEJIbIO OMPENIECICHUS] MITHOBEHHOMU
CKOPOCTH.
2. WccrmenoBaHWe COOTHONIICHWS MEXKIY IIYTSAMH, TNPONHJACHHBIMA TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM MPH PABHOYCKOPEHHOM
JNBH>KEHUH C HAYAJIBHOM CKOPOCTBIO, PABHOM HYIIIO.
3. M3ydeHune ABMIKEHHS IIAPHKA B BA3KOH >KHIKOCTH.

4. V3ydyeHue NBUKEHHS Tesa, OpPOIIEHHOTO TOPU30HTAIBHO.
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Tema 2. /Inunamuka

ITpunmun orHocurensHocT I'anunes. Ilepsoiit 3akon Herorona. HMuepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprio3unuu cui. Bropoi 3akoH Herotona mns
MaTepUANBHOW TOYKU. TpeTtui 3akoH HprOTOHA 1J1d MarepuagbHBIX TOYEK.

3akoH BcemupHOro tarorenusi. Cuna tskectu. IlepBas kocMHuYeckass CKOPOCTb.
Cuna ympyroctu. 3akoH ['yka. Bec tenma. Tpenue. Bunbl Tpenus (moxos,
ckonbkeHusl, kaueHus). Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHUs: CKOJbXKEHUS
n cuna tpenus mnokos. Kospdunment tpenus. Cuna CONpOTUBICHUS MpU
JIBW)KEHUU Tela B JKUAKOCTHM WM raze. IlocrymarenbHoe M BpaliaTtesbHOE
JBUKEHUE aOCOIIOTHO TBEPJIOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCU BpaimleHus. Ilnewo cunbl.  YcnoBud
paBHOBECHS TBEPAOIO TeEA.

Texnuueckue ycmpoucmea U NpaKmMuiyeckoe npumeHeHue: TOIIIUITHHKHY,
JBU)KEHUE MCKYCCTBEHHBIX CIyTHUKOB.

Jlemoncmpayuu

. SIBrieHME WHEPIUHU.

. CpaBHEHHE MacC B3aUMOJICUCTBYIOIIMX TEJI.

. Bropoii 3axkon HsrotoHa.

. I3mepenue cuit.

. CnoxxeHue cuil.

. 3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

. HesecomocTth. Bec Tena nmpu yCKOPEHHOM NOABEME U NTaJICHUH.

. CpaBHEHHE CHJI TPEHUS MOKOSI, KAUEHUSI U CKOJIBXECHUSI.

. YCIIOBUSL paBHOBeCHs TBEPAOro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopnule pabomol

1. U3yuenue nBmkeHUs OpycKa IO HAKIOHHOMW IJIOCKOCTH.

2. HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B TPYXUHE U
pe3uHOBOM o0pasIile, oT ux AehopMalinH.

3. MccnenoBanue yclioBUM paBHOBECHS TBEPAOTO TeNA, UMEIOLIETO OCh BPALCHUS.
Tema 3. 3aKk0oHbI COXpaHEHUSI B MEeXaHUKeE

NMnynbc MatepuanbHOW TOYKU (T€a), CUCTEMBI MaTE€pUAIbHBIX ToYeK. MMmylbce
CWJIbl U U3MEHEHHE UMITyJIbCa TeJa. 3aKOH COXPAaHEHHUs HUMIyJibca. PeakTUBHOE
nBrokenne. Padora cuibl. MOIITHOCTE CHIIBI.

Kunernueckass »sHepruss marepuaJbHOM TOUku. Teopema 00 HW3MEHEHHH
KuHeTH4eckor »sHepruu. lloteHumansHass sHeprus. [loteHuuanbHas >HeEprud
yapyro aegopMupoBaHHOW mpykuHbL. [loTeHIManpHas HSHEprus Tena BOIU3U
noBepxHocT 3emid. [loTeHUManbHble W HENOTEHIMaldbHble Ccuibl. CBA3b
paboThl HEMOTEHUUABHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW HSHEPIHH CHUCTEMBbI
Ted. 3aKOH COXpaHEHUsS MEXaHMYeCKOW »dHepruu. YHOpyrue U Heynpyrue
CTOJIKHOBEHHS.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. BOAOMET, KONEp,
MPYXKUHHBIN MUCTOJET, IBUKEHHUE PAKET.

Jlemoncmpayuu

1. 3aKkoH coXpaHEHUsS] UMITYJIbCA.

OO Ul WNPEF
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2. PeakTHBHOE JBUYKEHUE.

3. Ilepexoa mOTEeHUMATBHON HEPTUU B KUHETUYECKYIO U OOpPATHO.

Yuenuueckuii sxkcnepumenm, nabopamopmnvie pabomuol

1.M3yuenne  aOCONIOTHO  HEYNpPyroro  yaapa ¢  TOMOUIbIO  JIBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBsi3M pabOThl CUJIbI C M3MEHEHHEM MEXAHMYECKOW HSHEpPruu
Tela Ha MPUMEPE PACTKEHUS PE3MHOBOTO JKIYTA.
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PA3BJAEJ 3. MOJIEKYJAPHASA ®OUBUKA U TEPMOIWHAMMUKA
Tema 1. OcHOBBI MOJIEKY/JISIPHO-KMHETHYECKOH TeOpUH

OCHOBHBIE TIOJOKEHUSA MOJICKYJISIPHO-KUHETUUYECKOW TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. uddysua. Xapakrep IABUKEHUS U
B3aUMOJICMCTBUs YacCTULl BewlecTBa. Moaenu CTpoeHus Tra3oB, KUIKOCTEU U
TBEPABIX TN M OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca
u pazmepsl Mosiekyn. KonndectBo BemectBa. [loctostHHas ABoraapo.

TemmmoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temieparyp
Lenbcns.

Mopens uaeanbHOro rasa. OCHOBHOE YypaBHEHHME MOJIEKYJSIPHO- KMHETHYECKOMU
TEOpUU UJCANbHOIO ra3za. AOCOJIIOTHas TemIeparypa Kak Mepa CpenHen
KMHETUYECKOM SHEPTUU TEIUIOBOTO ABMXKEHUs yacTull rasza. lllkama temnepatyp
KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. 3akoH
JansToHa. M30mponecchl B HICAIBHOM Tra3e C MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe TMpeAcTaBlIeHUE H30IMPOIIECCOB: HM30TEpMa, HU30X0pa,
nzobapa.

Texnuueckue ycmpoticmea u npaKxmuyeckoe npumeHeHue: TePMOMETp, OapoMeTp.
Jlemoncmpayuu

1. OmnbIThl, J0Ka3bIBAIONIME JHCKPETHOE CTPOCHUE BemiecTBa, (Gororpaduu
MOJIEKYJI OPraHUYECKUX COEOUHEHHUI.

2. OnbIThl 10 UG GY3UH KUIAKOCTEH U Ta30B.

3. Mojzenb GpOyHOBCKOTO JBH)KCHHS.

4. Mopenb onbita IlITepHa.

5. OnbITHL, JOKa3bIBAIOILINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

6. Moaenp, WLTIOCTPUPYIOLIAs IPUPOY AABIEHUA ra3a Ha CTEHKH COCya.

7. OnbITel, WUIIOCTPUPYIOIINE YpPaBHEHHE COCTOSAHHUS UACAIbHOTO Tasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopnule pabomol

1. Onmnpenenenre Macchl BO3JAyXa B  KJIACCHOM KOMHAT€ Ha OCHOBE
n3MepeHui 00bEMa KOMHATBI, JABJICHUS U TEMIIEpATyphl BO3AyXa B HEM.

2. HUccnenoBaHue 3aBUCMMOCTUA MEXAY HapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO
rasa.

Tema 2. OcHOBBI TEPMOAMHAMUKHI

TepMonuHamuueckass cucremMa. BHYTpeHHSE SHEPrUs TEPMOJMHAMHYECKOU
CUCTEMBI W cmocoObl e€ wm3MeHeHusa. KommuecTBO TemioTsl u  padora.
BHyTpeHHsAs 3HEpruss OJHOATOMHOIO WAECAIBHOrO Ta3za. Buabel Tenmonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIy4YCHHUE. Y A€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KonmuecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 006 ammabatHom mporecce. IlepBwlii  3aKOH  TEPMOAMHAMUKH.
[IpumeneHue mnepBOro 3akoHa TEPMOJAMHAMHUKHU K u3ompoleccaMm. ['paduueckas
UMHTEpIpeTanus paboThl rasa.

Bropoit 3akon TtepmoamHamukd. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.
TennoBeie MamuHbl. [IpUHIMOB AEHCTBHUS TEMIOBbIX MaiuH. [IpeoOpa3zoBanus

sHeprun B TerioBbix MamuHax. KIIJ[ temmoBor mammubl. ukin KapHo u ero
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KIIJI. Oxonoruueckue npoodaeMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: IBUraTellb BHYTPEHHETO
cropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

1. V3MeHeHue BHYTpPEHHEH HSHEpruud Teja IMPU COBEPIICHUU PaOOThI: BBUIET
npoOku K3 OYTBUIKM TMOJ JEUCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEéM TpeHHs (BHAECOAEMOHCTpALUs).

2. VI3MeHeHue BHYTpEeHHEH SHEpruu (TemmepaTypbl) Tella MpU Teruionepeaaye.
3. OmbIT 1o aauabaTHOMY paCUIMPEHUIO0 BO3J1yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

4. Mopenu mapoBoil TypOWHBI, ABUTATEIS] BHYTPEHHETO CTOpaHUs, PEaKTHBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

1. U3mepenue ynenbHON TeoEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUS BellleCTBA.

da3zoBeie nepexojibl. [lapooOpazoBanue u koHaeHcanus. McnapeHue u KumeHue.
AOCONIOTHasE U OTHOCHUTEJIbHAS BJIAXXHOCTh Bo3ayxa. HacklmeHHbl nap.

VY nenbHas TemioTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUTIEHUSI OT
JABJICHUS.

Teépnoe tenmo. Kpucramimueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctamioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaTM3alus. YaenbHas Tersiora IuiaBineHus. CyOnumanus. YpaBHEHUE
TEIUIOBOTO OarnaHca.

Texnuueckue ycmpoticmea U NpaKmuieckoe npumeHenue. TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUH MOJYYEHUSI COBPEMEHHBIX MaTepUalioB, B
TOM YHCJI€ HAHOMATEpUaJIOB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

1. CBoiicTBa HACBHIIICHHBIX MAPOB.

2. Kunenue npu MOHMKEHHOM JIaBJICHUU.

3. CriocoObl U3MEpeHus BIAKHOCTH.

4. HaGmroneHne HarpeBaHMsl U TUIABICHUS KPUCTALTUYECKOTO BEIIECTBA.

5. JleMoHCTpanus KpUCTaljIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

1. 3mepeHue OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

PA3JAEJ 4. QJEKTPOANHAMMUKA

Tema 1. DnekrpocTtaTuka

OnekTpu3auus Tell. DJIEeKTpUdYecKkuil 3apsan. /[Ba Buaa 3JIEKTpUUECKUX 3apsiIOB.
[IpoBOAHUKM, JUAAEKTPUKH U  MOJYIPOBOJHUKHU. 3aKOH  COXpaHEHUS
aNeKTpuyeckoro 3apsiaa. B3aumopneiictBue 3apsinoB. 3akoH Kynona. ToueuHblid
ANEKTPUYECKUI 3apsia. DnekTpudeckoe mnosie. Hanpsyk€HHOCTh 3IEKTpUYECKOro
noJig. [IpuHoun cynepno3uuuu 3JEKTPUYECKUX Mosied. JIMHUM HanpssKEHHOCTH
ANEKTPUYECKOTO TIOJIA.

Pabora cun smektpoctatudeckoro mojs. IloreHuman. Pa3HOCTh MOTEHIIMANIOB.
[IpoBOIHMKH W JHMAJIEKTPUKU B 3JIEKTPOCTATHYECKOM Tose. Juanexrpuueckas

IMPOHULIACMOCTD.
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OnekTpoéMKOCTh.  KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHJIEHCATOpA.

Texnuueckue ycmpoucmeéa U  HpaKmMuiyeckoe npumeHeHue: HICKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHYECKash 3allUTa, 3a3€MIICHHE 3JEKTPOIPUOOpPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN anIapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

1. YcTpolCTBO M MPUHLMUI ACHCTBUS AJIEKTPOMETpA.

2. B3zaumojeiicTBuE Ha’IEKTPU30BAHHBIX TEJl.

3. DIeKTpruYecKoe MoJie 3apsyKeHHBIX Tel.

4. TIpOBOJTHUKH B JIEKTPOCTATUYECKOM TIOJIE.

5. DneKTpocTaTHyecKas 3aluTa.

6. AudJIeKTpUKH B 3JIEKTPOCTATUUECKOM IOJIE.

/. 3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOUIaau
IJIACTUH, PACCTOSIHUA MEXAY HUMHU U JTUDJICKTPUUYECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsH>KEHHOTO KOHZAEHcaTopa.

Yyenuueckuii sxcnepumenm, nabopamopnule pabomaol

1. U3mepenue aeKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTOSIHHBIN J1eKTPUYECKUH TOK.

Toku B pa3IMUHBIX Cpenax.

DNEeKTpUYECKU TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUYECKOTO TOKa. MICTOUHHUKH
toka. Cuna Toka. IloctostHHbIl TOk. Hampsbkenne. 3akoH OMma miist ydacTka
LETIN.

DNEeKTPUYECKOE  CONPOTUBIECHHE.  YJEIbHOE  CONPOTUBIICHHE  BEIECTBA.
[TocnenoBarenpHOE, apauIeIbHOE, CMEIIAHHOE COECIMHEHNE IIPOBOJHUKOB.
Pabora BJIEKTPUYECKOTO TOKa. 3akoH Hxoyna-Jlenna. MomHoCTh
anektpuyeckoro Toka. IJC um BHYTpEeHHEE CONPOTHUBIICHHE HCTOYHUKA TOKA.
3akon Owma s TOJNHOW (3aMKHYTOHM) aiekTpuueckod uenu. Kopotkoe
3aMbIKaHUE.

DNeKTpOHHas IIPOBOJUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.
DneKkTpuueckuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX IMYYKOB.
[TonynpoBOHUKHY. CobOcTBeHHas 151 IIPUMECHas IIPOBOAVMMOCTD
nonynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.
DONeKTpuYecKuid  TOK B pacTBopax W paciylaBaX  3JIEKTPOJHUTOB.
DNEKTPOIUTUYECKAST JUCCOLUALUS. DIEKTPOIU3.

DOneKkTpuueckuid TOK B razax. CaMOCTOSITEbHBI U HECAMOCTOSITENIbHBINA pa3ps/l.
Monnus. [1na3ma.

Texnuueckue ycmpoucmea U  NpaKkmuieckoe npumMeHeHue.  aMIEPMETP,
BOJIBTMETP, pEOCTAaT, HCTOYHUKH TOKA, »BJIEKTPOHArpeBaTeIbHbIE MOPUOOPHI,
ANEKTPOOCBETUTEIbHBIE MNPUOOPBI, TEPMOMETP CONPOTUBICHHUS, BaKyyMHBIN
MO/, TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOTYPOBOJHUKOBBIN AUOJ, rajJbBaHUKA.
Jlemoncmpayuu

1. U3mepeHue CUiIbl TOKA U HANPSIAKEHUS.

2. 3aBUCUMOCTH COMPOTHBICHUS NUIUHIPUYCCKUX TPOBOJHUKOB OT JJIUHEI,

momaan IIOIICPEUYHOro CCYCHUA WM MaTcpuaiia.
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3. CMelaHHOe COeIMHEHHUE MPOBOIHUKOB.

4. Tlpsamoe uzmepenue JJ1C. KopoTkoe 3amMbIkaHUE TaIbBAHUYECKOTO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

5. 3aBUCUMOCTb CONPOTUBIIEHUS METAJIOB OT TEMIEPATYPHI.

6. IIpoBOAMMOCTH 3JEKTPOJIUTOB.

7. VIckpoBo# pa3psii U MPOBOJUMOCThH BO3IyXa.

8. OgHOCTOPOHHSASI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomuol

1. 3y4yeHne cMEIaHHOTO COEAMHEHHS PE3UCTOPOB.

2. U3amepenne DJIC MCTOYHMKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUS.
3. HabmroneHue snexTposinsa.

MEKINPEIMETHBIE CBA3U

N3yuyenue kypca ¢usuku OazoBoro ypoBHda B 10 kiacce ocyiecTBisieTcs ¢
y4€TOM CO/EepKATETBHBIX MEXKIPEJAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpauu U TEXHOIOTHH.

Mesicnpeomemmuvie  NOHAMUSA, — C6A3AHHbIE C  U3VUEHUEM MemoO008 HAYYHO20
NO3HAHUs: SIBICHUE, HAyYHBIM (akT, TUmoresa, (Qu3udeckas BeIMYWHA, 3aKOH,
TEOpHsl, HAOIIOICHNE, IKCIICPUMEHT, MOJICIIMPOBAaHNE, MOJIENb, U3MEPEHHE.
Mamemamuka:  pelmieHWEe CHCTEMbl  ypaBHEHUWH;  JIMHEWHas GyHKIMS,
napabouna, runepbomna, ux rpa@uKu ¥ CBOHCTBA; TPUTOHOMETPUYECKUE (YHKIUU:
CHHYC, KOCHUHYC, TaHI'€HC, KOTAHICHC; OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO; BEKTOPbI M UX MPOEKIMK Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB.
Buonocus: MexaHW4ecKkoe JBIKEHHE B JKHBOW mpupoxae, Auddysus, ocMmoc,
TEeIJI000MEH JKUBBIX OPraHW3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE pPaBHOBECHE),
AIIEKTPUYECKHE SBICHUS B >KUBOU MPHPOJIE.

Xumusa: ITUCKpETHOE CTPOCHHE BEUIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TeN, XUIKOCTEH W
ra3oB, JJIGKTPHYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOIMAINS,
raJbBaHUKA.

l'eoepaghus: BIAXHOCTH BO3yXa, BETPHI, OApOMETP, TEPMOMETP.

Texnonozus: mpeodpazoBaHue JBUKEHUI C HCIOJb30BAHHUEM MEXaHU3MOB, YUET
TPEHUs1 B TEXHUKE, TOIIUITHUKH, UCIIOIb30BAHUE 3aKOHA COXPAHEHUS HUMITYJIbCa
B TexHUKe (pakera, BOJOMET U T. I.), JBHUraTellb BHYTPEHHETO CropaHus,
napoBasi TypOuHAa, OBITOBOW  XOJOJWIBHHUK, KOHAMIIMOHEP, TEXHOJIOTUU
MOJTyYEHUs] CO- BPEMEHHBIX MaTepHajioB, B TOM YHCIE HAHOMATepUaJOB, U
HAHO- TEXHOJOTHH, DJEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPO-
npuOOpOB, KCEPOKC, CTPYHHBIA NPHUHTEP, IJNEKTpOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE MPUOOPHI, TajJbBaHUKA.
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11 kaacc
PA3JIEJI 4. 9JIEKTPOJINHAMUKA
Tema 3. MaruutHoe nmosie. JJeKTPOMArHUTHAS WHAYKIUSA
[TocTtostHHbIE MarHuThl. B3aMMOAEHWCTBUE TOCTOSHHBIX MArHUTOB. MarHuTHOE
nosje. Bekrop MarHUTHOM WHAYKUMU. [IpuHIMO Cyneprno3uiuu MarHUTHBIX
noneil. JInHnM MarHUTHOW MHAYyKIMU. KapTWHa JIMHWI MarHUTHOW WHAYKUUH
MOJISI TIOCTOSIHHBIX MarHUTOB.
MarauTtHoe 1moJie MPOBOJHHUKA ¢ TOKOM. KapTuHa NMHWIM MHAYKUWA MarHUTHOTO
MOJIsl NIMHHOTO MNPSIMOTO MPOBOJIHUKA M 3aMKHYTOI'O KOJIBLEBOTO IMPOBOJ HUKA,
KaTymku ¢ TokoM. OnbeIT Opcrena. B3aumopaelcTBue NpOBOJHUKOB C TOKOM.
Cuna Awmmnepa, e€ Moaynb u HampasieHue. Cuna JlopeHua, e€ Moaynb u
HampasiieHue. J[BMKEHHE 3apspKEHHOM 4YacTUIbI B OJHOPOJAHOM MArHUTHOM IIOJIE.
Pabora cunet JlopeHna. SIBnenue ayekTpoMarHuTHOM WHAYKIUU. [loTok BekTopa
MarHuTHOM uHAYKIMU. DJC uHAyKuMH. 3aKOH 3JIEKTPOMArHUTHOW WMHIYKIIUU
®apanes. BuxpeBoe »snextpuueckoe mnojse. IJC HHAYKIMM B TMPOBOJIHUKE,
JBIOKYIIIEMCS TIOCTYyNaTeIbHO B OJHOPOJHOM MarHUTHOM moJje. [Ipasuno Jlenna.
NunyktuBHOCTh. SBnenue camouHaykuuu. IJC camMoMHAYKUIUH.  DHEPrus
MAarHMTHOTO TOJI KaTYIIKH C TOKOM. DJIEKTPOMAarHUuTHOE TOJIE.
Texnuueckue ycmpoucmea U  NpaKmMuideckoe HpUMeHeHue:  TIOCTOSHHBIE
MAarHMThbl, BJEKTPOMArHUTHI, AJIEKTPOJBUTATEIb, YCKOPUTEIM DJIEMEHTAPHBIX
YacTHIl, HHAYKIUOHHAS T1€Yb.
Jlemoncmpayuu
OnbIT Opcrena.
OTKJIOHEHHE DJIEKTPOHHOI'O My4YKa MarHUTHBIM TOJIEM.
JIvHMY MHIOYKIIMA MAarHUTHOTO I1OJIS.
B3aumonerictBre ABYX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
HenctBue cunbl JIopeHIia Ha MOHBI AJIEKTPOIUTA.
SIBneHne 3IEKTPOMArHUTHON MHAYKIIUU.
[IpaBuiio Jlenua.
. 3aBucumocth DJIC MHIYKIMHU OT CKOPOCTHM M3MEHEHHS MArHUTHOTO MOTOKA.
10 SBreHNE CaMOMHIYKIINH.
Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul
1. I3y4yeHre MarHuTHOTO MOJsl KaTYIIKH C TOKOM.
2. WccnenoBanue AEHCTBHS IOCTOSIHHOTO MarHMTa Ha PaMKy C TOKOM.
3. MccrenoBanue sSBICHHS DJICKTPOMArHUTHON WHITYKIIHH.

©CoNaRrODNE

PA3JEJI 5. KOJIEBAHUSA U BOJIHbI

Tema 1. Mexannueckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS

KonebarenbHas cucTema. CBoOonHbIE MEXaHUYECKUE KoJieOaHus.
INapmonnueckue konebanus. Ilepuon, uvactora, ammuutyaa u (asa xoneOaHUi.
[IpyxvHHBIN MasTHUK. MaTeMaTH4eCKU MASITHUK. YPABHEHUE TapMOHUYECKUX
konebanuii. [IpeBpailieHre SHEPTrUuU MPU FAPMOHUYECKUX KOJICOAHUSX.
Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHbIE  KOJICOAHUS B

nacaaibHOM K0JICOaTEIIbHOM KOHTYPC. Amnanorus MCXKAY MCXaHHYCCKUMH H
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ANEKTPOMarHuTHeIMU  KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B HACATIBHOM KO0JIEOATEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxawIIUX KojeOaHHsIX. BBIHYXIEHHbIE MEXaHHYECKHE
kosneOanus. PesoHanc. BbIHYXKI€HHbIE 31€KTPOMAarHUTHBIE KOJIEOAHUS.
Ilepemennslii  TOK.  CHHYyCOMIANbHBIA  NEPEMEHHBIA  TOK.  MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYAHOE U JECUCTBYIOLIEE 3HAYECHHE CHJIBI TOKa H
HaIpPsHKEHMS.

Tpancdopmartop. IlpomsBonactBo, mnepenaya U MNOTPeOIEHUE BIECKTPUUECKOM
DHEPrUM. OKOJOTMYECKWE PUCKH TPU  TIPOU3BOACTBE  DIIEKTPOIHEPTHUU.
KynbTypa ucnosib30BaHus 3JIEKTPOIHEPTUU B MOBCETHEBHON YKU3HM.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumenerue. dIEKTPUIECKUN 3BOHOK,
re€HEpaTop MEPEMEHHOTO TOKA, TUHUU IJIEKTPONEPEAY.

Jlemoncmpayuu

1. HWccnenoBanue mnapaMeTpoB KoJeOaTeNbHOM CUCTEMbI (MPYXUHHBIA WM
MaTEMaTUYECKUN MASITHUK).

2. Habmroienne 3atyxaromux KojaeOaHuH.

3. UccnenoBanue CBOWMCTB BBIHYXACHHBIX KOJIEOAHUM.

4. Habmonenue pe3oHaHca.

5. CBOOOHBIC DJIEKTPOMArHUTHBIE KOJICOAHMS.

6. OcunmiorpaMMbl (3aBUCUMOCTH CHUJIbI TOKAa U HAIPSIKEHUS OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

7. Pe3oHaHC mNpH TOCIENOBATEIbHOM COEIMHEHUM PE3UCTOpa, KaTyUIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

8. Mopenb TUHUU 3JIEKTponepeadn.

Yyenuueckuii sxcnepumenm, nabopamopnule pabomol

1. HccnenoBanue 3aBUCHMOCTH TEpHOJA MajbIX KojeOaHWil rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

2. UccnepoBanue mepeMeHHOTO TOKa B IEMH U3 MOCIEAOBATENFHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH M PE3UCTOPA.

Tema 2. Mexanuuyeckue _ H 3JIEKTPOMATHUTHbIE BOJIHBI
MexaHnnueckue BOJHBIL, yciaoBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacupoCTpaHeHHss W JiuHA BOJHBL [lonmepedHble W TPOAOJBHBIE BOJIHBI.
Wntepdepernuus u audpakiuss MexaHHYecKHMX BOJH. 3BYK. CKOpOCTh 3BYKa.
I'pomkocts 3Byka. Bricota ToHa. TemOp 3Byka. DIE€KTpOMArHUTHBIC BOJHBI.
VYcnoBusl U3MydeHUsl 3JIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus BEKTOPOB

E, @ V B 3JIEKTpOMarHuTHON BoJiHE. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaXKeHHWE, TMpEJOMJICHUE, TMosIpu3anus, Aupaxius, HHTepdEepEHITUS.
CkopocTh  2JIEKTPOMAarHUTHBIX BOJH. [Ilkama  37IEKTPOMArHUTHBIX  BOJIH.
[IpumeHeHne HSJIEKTPOMATHUTHBIX BOJH B TeXHUKE U ObITy. [IpuHUMNBI
pPagnuoOCBA3U U TelieBUAcHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CpEeJIbl.

Texnuueckue ycmpoucmea u npakmudeckoe npumeHeHue: My3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBasl TMATHOCTUKA B TEXHUKE W MEIHWIMHE, pajaap,
paguonpuEMHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBYU-neys.
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Jlemoncmpayuu

OO6pazoBaHue W PacHpOCTPAaHEHHUE TMOMEPEUHBIX U MPOJOJILHBIX BOJIH.
Konebmomeecs Teno Kak MCTOYHUK 3BYKA.

Habnronenue oTpaxeHus: U NpeoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue untepdeperiuun u audpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuM.

7. UccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPAYKEHUE, MPETOMIICHHE,
noJisipu3anus, gudpakius, HHTepHepeHIus.

Tema 3. OnTuka

I'eomerpuueckass  onrtuka. IIpsMonuHenHOE  pacnpoCTpaHEHHWE CBETa B
oaHoposHou cpene. JIyu cBera. ToueuHblid UCTOYHUK cBeTa. OTpa)keHHE CBETa.
3akoHbl OTpakeHHs cBeTa. l[locTpoeHue wu300pakeHUW B IUIOCKOM 3€pKajie.
[Ipenomiienne cBeTa. 3aKOHBI TIPEIOMIICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelhb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbld yrojl MOJIHOTO
BHYTpeHHEro orpaxeHus. Jucmepcusi cBera. CIOXHBI cOCTaB 0Oeloro caera.
[IBer. CoOwuparonme u pacceuBaronue JuH3bL. ToHKas JsuH3a. DOKYyCHOE
paccTosiHMEe U ONTHYECKas cuia TOHKOM JmH3bL. [locTpoeHue n300pakeHHil B
COOMpANOIINX U pacceuBaIIMX JuH3aX. DopMyrna TOHKOW JTUH3BL. YBEIUYEHUE,
aBaeMO€ JIMH301.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHHMKH. Y CIOBHS
HaOJIIOIEHUs] MAKCUMYMOB M1 MUHHUMYMOB B UHTEPHEPEHIIMOHHON KapTUHE OT JABYX
CUH(]A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

HNudpakus ceta. JudpakuuoHHas pemérka. YcClIoBUe HAONIOACHUS TIJIABHBIX
MaKCUMYMOB TIpM TAJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha JIU(PAKIIMOHHYIO
pPELIETKY.

[Momapuzanus ceera.

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeneHue: 04Ky,

nyma, ¢oToammapar, NPOCKIMOHHBIA  amnmapar, MHKPOCKOI,  TeJECKOIl,
BOJIOKOHHAsI OTTHKA, MU(PAKIIMOHHAS PEIIETKA, TOISIPOUSI.

Jlemoncmpayuu

1. IlpsmonuHeilHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TMPEIOMIICHHE CBETA.
OnTudeckue mpuodOpHI.

[TonHoe BHyTpeHHEe OoTpaxkeHue. Mojenb CBETOBOA.

HccnenoBanne cBOWCTB M300paKCHHUM B JIMH3AX.

Moaenn MUKpPOCKOIa, TEJIECKOMa.

Ha6monenne nHTEpPEpPEHIINN CBETA.

HabGmronenne nudpaxmum crera.

Habnronenue aucrepcuu cBeTa.

[TonyuyeHnue cnekTpa ¢ MOMONIBIO MPU3MBI.

. [lonyyenue crnekrpa ¢ MOMONIbIO TUPPAKIUOHHON PEHIETKH.

10 HaGmonenue nomnsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuuvle pabomuwl

ok whE

©CoNoOkrWN
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1. U3mepenue nokaszatensi NpeIoMIICHUSI CTEKIIA.

2. UccnenoBanrie CBONCTB U300paKeHUI B JTUH3AX.

3. Habmronenue qucriepcuu CBeETa.

PA3JIEJI 6. OCHOBBI CIIEIIUAJIBHOM TEOPUHN
OTHOCHUTEJBHOCTH

I'paHuLIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. I1oCTynaThl crienuanbHON
T€OPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B
BaKyyMe, MPHUHIUI OTHOCHUTEIBHOCTH OiHIITeHHA. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKPAIIEHUE JJIMHBI. DHEPTUS U
UMITYJIBC PEJISITUBUCTCKON YacTHUIlbl. CBsI3b MacChl C IHEPTUEH U UMITYJIHCOM
PEISATUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOSI.

PA3JEJI 7. KBAHTOBASA ®U3UKA

Tema 1. D1eMeHTHI KBAHTOBOI ONTHKH

®dotonbl. Gopmyna [lnanka cBsizu SHepruu (GOTOHA C €ro 4acTOTOW. DHEprus u
umnyibc (Gortona. OTtkpeiTue U wuccienoBanue (orodpdexra. Onbitel A. T
CroneroBa. 3akonbl ¢doTodddekra. YpaBHeHue DitHmTEHA 1151 PoTodPdekTa.
«Kpacnas rpanuna» ¢portosdpdexra.

JlaBnenne cBera. OmbiTel I1. H. JleOeneBa. Xumuueckoe neHCTBHUE CBETA.
Texnuueckue ycmpoucmea u npakmuieckoe npumererue. HOTOIIEMEHT,
dboTomaTunk, coiHeuHasi O6aTapesi, CBETOIHUO/I.

Jlemoncmpayuu

1. ®oToaddexT Ha yCTAaHOBKE C IIUHKOBOM TUIACTHHOM.

2. UccnenoBanne 3akoHOB BHENTHEro0 ¢GoTodddexTa.

3. Ceeroanos.

4. Conneynas Gartapesl.

Tema 2. CTpoenue aToma

Mopgens aroma Tomcona. OmnbiTel Pesepdopmaa mo paccesHHIO O-YaCTHIIL.
[Imanerapnas wmogmens aroma. Iloctynatel bopa. M3nyyeHwe u morsiomieHue
(GOTOHOB TpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumsi
crekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOJA.

BosnnoBbie cBoiictBa uactuil. Bosubl ne bpois. KoprnyckynsipHO-BOJTHOBOU
nyanu3M. CHOHTaHHOE W BBIHYKJIEHHOE H3JIy4YCHHE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumMeHeHue. CIeKTpalbHbI aHaIN3
(criexTpockom), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

1. Mopens ombita Pesepdopna.

2. OmpenenieHre JUTMHBI BOJIHBI JIa3epa.

3. HabmroneHnne nmuHEHYATBIX CIIEKTPOB H3ITYUICHUS.

4. Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

1. HabmroneHne nMHEHYaToro CIeKTpa.

Tema 3. AToMHOe siApo

OKCHNEPUMEHTBI, JOKA3bIBAIOIIUE CIIOXKHOCTh CTpoeHUsi sanpa. OTKpbITHE
PaiMOaKTUBHOCTH. Onbitet  Pezepdpopna mo  ompeneneHuro  cocraBa

paguoakTuBHOrO wu3iayueHus. CBoictBa anb(da-, OeTa-, raMMa-U3ITy4YEHUS.
27



BinsiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTxkpbiTHE TIpoTOHA U HelTpoHa. Hykionnas monens siapa IeitsenOepra-lBanenxo.
3apsan aapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. ONEKTPOHHBIH W TO3UTPOHHBIM  OeTa-pacma. I'amma-
U3JIydyeHue. 3aKOH paJuOaKTUBHOTO paclaa.

DHeprust cBsi3U HYKJIOHOB B sifpe. SAaepubie cuibl. [edext maccol sapa.
SnepHble peakuuu. JleneHue U CUHTE3 sIEP.

Anepnsiii  peaktop. Tepmosinepubiii  cunte3. I[IpoOiaeMbl W MEPCHEKTUBHI
SZIEPHOM YHEPTETUKU. DKOTOTUUECKHUE ACTIEKTHI SIAEPHOM IHEPTETUKHU.
DneMeHTapHble YacTullbl. OTKPBITUE MMO3UTPOHA.

MeTtonbl HaAOTI0ICHUSI u perucTpamnuu AJIEMEHTaPHBIX YacTHII.
dyH1aMeHTadbHble B3auMOJACHCTBHS. EIMHCTBO (u3HUECKON

KapTUHBI MUpa.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: NO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomba.

Jlemoncmpayuu

1. C4éTunK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopnule pabomuol

1. UccnenoBanue TpeKoB 4acTHI] (IO TOTOBBIM (oTorpadusim).

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

Otanbl pa3BUTHS AaCTpOHOMHUHU. [IpuKiIalHOE W MHUPOBO33PEHUYECKOE 3HAUYEHUE
actpoHomuu. Bun 3B&nHoro Heba. CosBe3musi, spkue 3BE3NBI, IUJIAHETHI,
ux BuguMmoe auxeHue. Conneynas cucrema. CoiHiue. CoJiHEUHass aKTUBHOCTb.
Hcrounnk JHEpPruu ConHua  u 3BE3N. 3BE3 I, 150, OCHOBHBIE
XapaKTEpUCTUKHU. JlMarpaMma «CHEKTPaJIbHbIA KJIAcC - CBETUMOCTBHY». 3BE3bI
[JIABHOM TMOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTB» I 3BE3]
[JIABHOM TOCJIEeNOBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoOBpEeMEHHbIE
NPEACTABICHUS O MPOUCXOXKACHUU U 3BoJonuu ColHIa U 3BE3M. DTalbl )KU3HU
3BE31. Muteunbiii [Iyth — Hama [Manaktuka. [lonoxxkenue u nuxenue CoJiHIA B
lNamaktuke. Tumnbl ramaktuk. Paguoramaktuky u KBa3zapbl. UEpHBIE IBIPHI B
AApaxX TajaKTUK.

Bcenennas. Pacmmpenne Bcenmennoi. 3akon Xa06ma. Pa3z0eranue rajgakTHK.
Teopust bonbmoro B3peiBa. PenmkroBoe wusmydenue. MacmTabHas CTpyKTypa
Bcenennoii. Meraranaktuka. Hepeménasie mpoOieMbl aCTpOHOMHUH.
Yuenuueckue nabnooenus

1. HaGmroneHnuss HEBOOPYXKEHHBIM TJ1a30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX
OPWIOKCHUH I ONpENETICHUST  TOJIOKEHHS HEOECHBIX OOBEKTOB  Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBepHOro TNONyHIapusi U sIpKue
3BE3MBI.

2. Habmonenus B teneckon Jlyasl, mianer, Mireanoro [lyrn.
OBOBIIAIOUIEE MIOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHUM B YKOHOMHUYECKOM, TEXHOJIOTUYECKOU, COLUaNbHON
U O3TUYECKOM cdepax eSITeNIbHOCTH YEJIOBEKa; POJb W MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOM HAay4yHOU Kap- TMHE MHpPA; poJib (HPU3NUYECKON Teopuu

B (opMHUpOBaHMM MPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
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¢usnyeckold KapTWHBI MHUpa B OOIEM pSAy COBPEMEHHBIX ECTECTBEHHO-
HAYYHBIX MPEJICTaBICHUA O MPUPOJE.

MEKIPEIMETHBIE CBA3U

N3yuenue kypca ¢puszuku 0a30Boro ypoBHs B 11 kiacce ocyliecTBiIsieTcs ¢ y4€TOM
COJIEpKATENIbHBIX MEXKIIPEJAMETHBIX CBSI3€H C KypcaMd MAaTeMaTHKH, OHOJIOTHH,
XUMUH, TeorpaQuu U TEXHOJIOTHH.

Mesicnpeomemnsie  nOHAMUSA,  CBA3AHHLIE C  U3YYEHUEM MeMmO008 HAYYHO20
no3Hanus. SBICHHWE, Hay4HbIH (akT, Tumoresa, (usnyeckas BeIUYMHA, 3aKOH,
Teopus, HaOIr0IeHUE, SKCIIEPUMEHT, MOJICIMPOBAHHUE, MOJIEINb, HU3MEPEHHE.
Mamemamuka:  pemieHHe  CHUCTEMBbl  ypaBHEHHWH;  TPUTOHOMETPHUYECKHE
(GYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO; BEKTOPHI M WX MPOCKIIMH HA OCH KOOPJIWHAT, CIOKEHHE BEKTOPOB;
NPOU3BOIHBIE AJIEMEHTAPHBIX  (YHKIMH;, NPU3HAKH TOJ00US TPEYroJbHUKOB,
OIpeiesIeHUe TUIOMAAN TUIOCKUX GUryp U 00bEMa Tel.

Buonocus: »nexTpuyeckue SBICHUS B OKUBOW TpHUpoJe, KoseOaTelabHbIe
JBW)KCHUSI B KUBOW MPUPOJIEC, ONTUYCCKUE SBICHUS B KHBOW MPHUPOJE, ACHCTBHE
paauanyy Ha KUBbIE OpTraHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPHCTATMUECKasi CTPYKTypa TBEPIBIX Te,
MEXaHU3Mbl 00pa30BaHUSI KPHUCTAUIMYCCKOW PEIIETKU, CIICKTPATbHBIA aHAJH3.
T'eocpagpusi: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKM MAarHUTHBIX pyH, (orochéMka
3€MHOI TIOBEPXHOCTH, TPeICKa3aHue 3eMIICTPSICEHHUH.

TexHonoeusi:  JMHUM  DIIEKTpOIepenay, TEeHepaTop  IEepPeMEeHHOro  TOKa,
AIIEKTPO/IBUTaTeNb, WHAYKIMOHHAS IeYb, pagap, PaaUONpPUEMHUK, TEIEBHU30D,
anTteHHa, Tenedon, CBY-neub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
COJIHEeYHas Oartapes.
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TEMATHUYECKOE INTAHUPOBAHUE KYPCA ®U3UKA

10 kiaacce

2 yaca B HeJIello, Bcero — 68 yacoB, pe3eps — 2 yaca

TemaTuueckuii 0JI0K, TeMa

OcHoBHOE€ CoacpiKaHue

OcHOBHBIE BH/IBI IESITEILHOCTH YYAIUXCHA MPH
H3y4YeHUHU TeMbl 3
(1a yposte yuebuwvlx oelicmeuil)

PA3JIEJI 1. ®U3UKA U METOAbI HAYUHOI'O TIO3HAHUS (2 uv)

Tema 1.
dusuka U MeTOILI
HAy4YHOTO TO3HAHUS

®usnka — Hayka o npupoze. Hayunsle MeToasl
IIO3HAHMS OKpYKarouero Mmupa. Poisib 3kcnepumeHnTa
Y TEOPHH B MPOLECCE MO3HAHUS IPUPOJIBI.

Pabota B rpynmne mo moAroToBKe KOPOTKHX COOOIIEHUN O
poiHu U MecTe (PU3UKU B MPAKTUUYECKON ACSITEIBHOCTH
JIIOJEH.

(2 9) DKCHEPUMEHT OcBoeHME OCHOBHBIX MPUEMOB PabOTHI ¢ UPPOBOH

B pusuke. MogenupoBanue (pu3nUecCKuX SBJICHUHN U | 1abopaTopuell o (usuke.

npoueccoB. Hayunble runotessl. Ousnueckue

3aKOHBI M TEOPHUH. | paHUIBI MPUMEHUMOCTH

(u3mveckux 3akOHOB. [IpUHITUAIT COOTBETCTBUSI.

Ponbs u mecto ¢usuku B HGopMupoBaHUHN

COBPEMEHHOW HAay4YHOUN KapTUHBI MHUpa, B

MPAKTUYECKOUN ACATEILHOCTH JIFOCH.

PA3JIEJI 2. MEXAHUKA (18 v)

Tema 2. Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTD [IpoBeneHue SKCIEPUMEHTA: U3YYEHHE HEPABHOMEPHOIO
Kunemartuka MexaHu4yeckoro ABrkeHusa. Cucrema oTcyéra. JBUKEHUS C LIETBIO ONpeAeNICHUsI MTHOBEHHOM CKOPOCTH;
(59 Tpaekropus. [lepemenienue, ckopocTs (CpenHsis UCCJIEJOBAaHNE COOTHOIICHUS MEXAY IYTSIMHU,

CKOPOCTbh, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHUE
MaTepUalbHON TOYKH, UX MPOEKIMH HA OCU CUCTEMBI
koopauHatr. CloKeHue NePEeMEIICHUN U CII0KEHHE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE

npsAMoJIMHEHOe nBIKeHue. [ paduku

3aBUCUMOCTU KOOPJMHAT, CKOPOCTH,

YCKOPEHHUS, IyTH U NEPEMEILICHUS

MaTepUAIbHON TOYKU OT BPEMEHH.

CBobosHOE najgeHue. YckopeHue cBoOOIHOTO

MPONJECHHBIMH TEJIOM 3a MOCJIEA0BATEIbHbIC PABHbBIC
MIPOMEKYTKA BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUKECHHUH
C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIO; U3yUEHUE
JBIDKCHHMSI IIapUKa B BSA3KOH >kxuaKocTH. OObsICHEHHE
OCHOBHBIX MPUHIIMIOB JEHCTBUSA TEXHUYECKUX
YCTPOWCTB, TAKUX KakK: CIIUJIOMETP, LICMHbIE U PEMEHHBIE
nepesavyn JBUKEHUS; U YCIOBUN UX 0€30MacHOro
HCIIOJb30BaHMS B ITOBCEJHEBHOM KU3HH.

Pemienue pacy€THbIX 3a1a4 ¢ SBHO 3aJlaHHOM
bu3NYECKOil MOJENBIO ¢ UCMOJB30BAHUEM OCHOBHBIX
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MaJICHUS.

KpuBonuHueiiHoe aBuxkeHue. J[BuxeHue
MaTepUaIbHON TOUYKH 110 OKPYKHOCTHU C MOCTOSHHOU
110 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JAuHeNHast ckopocth. Ilepruoa n yactoTa oOparieHus.
[leHTpOoCTpEMUTEIIBHOE YCKOPEHUE

dopmyn kunemaruku. IlocTpoenue u aHanu3 rpaguKoB
3aBHCUMOCTEH KMHEMATHUECKUX BEJIMYMH OT BPEMEHHU.
Pacno3naBanue Gu3nMUecKux SBICHUN B Y4EOHBIX ONBITAX
U OKpYKAaroIIeH KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKCHUE,
CBOOOIHOE NaJIeHNe TeJl, IBIKEHHE 10 OKPYKHOCTH.
Onucanne MEXaHWYECKOTO JBIKEHHS C MCIIOJIb30BaHHEM
(¢u3nUecKnX BEIMYMH: KOOPJMHATA, ITyTh, IIEPEMEIICHNE,
CKOPOCTb, YCKOPEHHUE.

Pabora B rpynmax mpu ruiaHUpOBAaHHUH, IPOBEICHUH U
UHTEPIPETANN PE3yJIbTATOB OIBITOB, U aHAIN3E
JIOTIOJTHUTEIILHBIX MCTOYHUKOB MH(OPMAITUH IO TEME.

Tema 3.
Hunamuka (7 1)

[IpuHanun otHocutensHOCTH [Manmnes. IlepBbrit
3akoH HproToHa. MHeprmanpHbple CUCTEMBI OTCUETA.
Macca Tena. Cuna. [IpuHIMnD cynepno3sunuu Cuil.
Bropoit 3akoH HproToHa 11 MaTepUaIbHOW TOYKH.
Tpernit 3akoH HproTOHa 1711 MaTepuanbHBIX TOYEK.
3aKOH BCEMHMPHOTO TArOoTeHMs. Cuia TSHKECTH.
ITepBasi kocmMuueckasi ckopoctb. Cuia ynpyrocTw.
3akoHn ['yka. Bec Ttena. Tpenue. Buapsl tpeHus
(Tokos1, CKOJIbXKEeHMsI, KaueHus1). Cuna TpeHus.
Cyxoe Tpenue. Cuna TpeHUs CKOJIbXKEHUS U CUJIa
TpeHus nmokos. Koahdumuent tpenwus.

Cuiia conpOoTHUBIIEHHS NIPU JBWKEHUU TeEJa B
KUJKOCTU WIH Trase.

[ToctynarensHO€ 1 BpalmaTeNbHOE JBUKEHUE
abCoMIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI
OTHOCHUTENIBHO OCH BpaieHus. [1nedo cuibl
VYcnoBus paBHOBecHs TBEPIOTO Teja

[IpoBeneHue FKCrIepUMEHTA: UCCIEOBaHUE
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKHUHE
U pe3MHOBOM 00pasIle, OT UX

nedopmaiuu; u3ydeHue JABUKEHUS Opycka 1o
HaKJIOHHOM TJIOCKOCTH; UCCIIEIOBAHUE YCIOBUH
paBHOBECHS TBEPJOTO Te€Ja, UMEIOLIETO OCh BpAIICHUS.
OO0bsicHeHne 0COOCHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO BUKEHUS,
CBOOOIHOTO MAJCHHUA TEJ, NBIKCHUS

10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HbrOoTOHA, 3aKOHA
BCEMHUPHOTO TITOTECHHUS.

OObsicHEHHE OCHOBHBIX MPUHIIAIIOB JCHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK MOIIUITHUKH.
OObsicHEHUE JBMIKEHUS MCKYCCTBEHHBIX CITYTHHKOB.
Pemenne pacu€rHbIX 3a1a4d ¢ IBHO 3aJJaHHOM
(U3UYECKON MOJIETBIO C UCIIOIh30BAHUEM OCHOBHBIX
3aKOHOB U Gopmysa nuHaMuKu. Pacrio3HaBaHue
buznyeckux sBIECHUN B y4eOHBIX OMBITAX U
OKPYKaIOILEeW KU3HU: UHEPLUs, B3aUMOJICHCTBUE TEll.
Ananu3 GU3NYECKUX MPOIIECCOB U SBJICHUN C
WCIIOJIb30BAHUEM 3aKOHOB M IPHUHIIMIIOB: 3aKOH
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BcemupHoro tarotenus, |, Il u 1l 3axonsr HetoToHa,
MPUHIUIT CYTIEPIIO3UIMHU CHJI, IPUHIIUIT PABHOIPABHOCTH
WHEPIHUAIbHBIX CUCTEM OTCUETA.

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

Nmnynec MmaTepuanbHOM TOUKH (TeNa), CHCTEMBbI
MaTepuaibHbIX TOUYEK. VIMITyJIbC CUIIBI U U3MEHEHHE
UMITyJbca Tejla. 3aKOH COXPaHEHUs UMITyJIbCa.
PeaktuBHOE NBHXKEHUE.

Pabora cunbl. MOIHOCTD CUIIBL.

Kunernueckas sHEprust MaTepHAILHON TOYKH.
Teopema 006 U3MEHEHNN KUHETUUECKOI SHEPTUH.
[ToreHunaneHas sHeprus. [loreHnManbHas SHeprus
ynpyro n1eGopMHUpPOBAHHON MPYKUHBI.
[ToTennmanpHas 3HEprust Teaa BOIN3U NOBEPXHOCTH
3emuu. IloTeHIManbHble 1 HENOTEHIUATbHBIE CHIIBL.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUJI C U3BMEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell. 3aKOH
COXPAaHEHHUS MEXaHUYECKOM SHEPTUu.

Yupyrue v Heynpyrue CTOJIKHOBEHHUS.

[IpoBeneHue ’KcriepuMeHTa: U3ydeHue abCoIOTHO
HEYNPYTroro yaapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX
HUTSHBIX MAsSTHUKOB; MCCIICJIOBAHNE CBS3H PAOOTHI CHIIBI
C U3MEHEHUEM MEXaHMYECKOM PHEPruu Teja Ha MpuMepe
pacTsDKEHUsI pe3MHOBOTO JKT'yTa.

Pemenne pacy€THBIX 3a71a4 ¢ SIBHO 3aJJaHHOM
(GU3UYECKON MOJIETBIO C UCIIOIB30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYJ IUHAMUKH

Y 3aKOHOB COXpaHEHHs. PelieHune kauecTBEHHBIX 3a]1a4 C
OIOPOI Ha U3YYEHHBIE B pazjene «MeXaHnKay» 3aKOHbI,
3aKOHOMEPHOCTH U (u3ndeckue sipeHus. Onrucanue
MEXaHUYECKOTO JBWKECHHUS C UCIIOTh30BAHUEM
(U3UYECKUX BEIMUMH: UMITYJIbC TeJIa, KHHETHYECKas
SHEPTHsI, MOTCHIIMAIbHAS SHEPT U, MEXaHWYeCcKas paboTa,
MEeXaHWYeCKasi MOIIHOCTh. AHAIN3 (HU3NYECKUX
MIPOLIECCOB U SBJICHUH C UCIIOJIH30BAHUEM 3aKOHA
COXpaHEHUS MEXaHUYECKOM PHEPTHUH, 3aKOHA COXPAaHEHUS
UMITyJIbCa.

OObsicHEHNE OCHOBHBIX MTPUHITUTIOB ACHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: BOJOMET, KOMNED,
NpYXKUHHBINA TUCTOJIeT. OObSICHEHNE ABMKEHUS PAKET C
OTIOpOM Ha U3y4YeHHbIE (PU3UUECKUE BETMUMHBI U 3aKOHBI
MexaHukd. Vcronb30BaHue mpy MOAroTOBKE COOOIIEHH 0
MPUMEHEHUH 3aKOHOB MEXaHUKHU COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHH JIIsl TIOUCKA,
CTPYKTYpPUPOBAHMUSI, UHTEPIPETALIH U TTPEJICTABICHUS
uH(pOpMaIlNY, KPUTHUECKUN aHAIIN3 MOJIydaeMoit
nHpopMaIuu.

PA3JIEJ 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJMHAMMUKA (24 4)

Tema 1.

‘ OCHOBHBIE TTOJIOKCHUS MOHGKYHHPHO-KHHGTHHGCKOﬁ I HpOBeI[eHI/Ie OKCIICPUMCHTA: OIIPCACIICHUC MACCHI
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OCHOBBI MOJIEKYJIIPHO-
KuHeTHYecKoi Teopun (9 )

Teopun. bpoyHoBckoe amxkenue. Juddysus.
XapakTep ABUKEHUS U B3aMMOJCHCTBUS YaCTUIL
BellecTBa. MoJenu CTpOEHUs ra3oB, JKUJIKOCTEN 1
TBEPABIX TEJI U 0OBSCHEHUE CBOWCTB BELIECTBAa Ha
OCHOBE 3THX Mojened. Macca Monekyi. KonndecTBo
BemectBa. [locrosinnas ABoraapo. TemioBoe
paBHOBecue. Temmeparypa u e€ usmepenue. [lkana
temriepatyp Llenbcusi.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KHUHETHYECKON TEOPHH UICAIbHOTO
ra3za. AOCoJIIOTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOM 3HEPruu TEIJIOBOTO JIBUKEHUS
yacTull ra3a. ['a3oBble 3aKOHbI. YpaBHEHUE
MenneneeBa-Kianeiipona. 3akon /lanbToHa.
N3omnpornieccrl B UI€alIbHOM ras3e ¢ NOCTOSTHHBIM
KOJIMYECTBOM BemecTBa. [ paduueckoe
MIpe/iCTaBIeHHE U30IPOLIECCOB: U30TEpMa, U30X0pa,
nzobapa.

BO3/lyXa B KJIAaCCHOM KOMHATE Ha OCHOBE M3MEPEHUI
00bE€Ma KOMHATHI, JAaBJICHUS U TEMIIEpaTypbl BO3AyXa B
HEM; ucciae0BaHue 3aBUCUMOCTH MEX/1y IMapaMeTpaMu
COCTOSIHUS Pa3pEXKEHHOI0 rasa.

OObsicHEeHe OCHOBHBIX MPUHIIUIIOB JEHCTBUN
TEXHUYECKUX YCTPOMCTB, TAKHX KaK: TEPMOMETP U
OapoMeTp; U yCIOBUM MX 0€30TACHOTO MCIOJIb30BAHUS B
MTOBCEIHEBHOW JKU3HH.

PacnioznaBanue (pu3nueckux sBJIEHUN B y4EOHBIX OIBITAX|
U OKpyXxaromien xu3Hu: auddysus, OpoyHOBCKOE
JIBIDKCHHE.

Ornucanne TEIUIOBBIX SBJICHUM C MCIIOJIH30BAHUEM
(GU3MYECKUX BEJIMUMH: JIaBJICHUE Ta3a, TeMIlepaTypa,
CpemHsisi KHHETUUYeCKasi DHEPTUsl XaOTHYECKOTO JIBYKCHUS
MOJIEKYJI, CPETHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYIL.
AHanu3 pU3NYECKUX MPOILIECCOB U SIBICHUN
WCITOJIb30BAHUEM MOJIEKYIISIPHO-KHHETHYECKON TEOpUHU
CTPOEHUS BEIIEeCTBAa, T'a30BbIX

3aKOHOB, CBS3U CpPEAHENH KMHETHUYECKOW SHEPruu
TEIJIOBOTO ABMKEHUS MOJIEKYI ¢ aOCONIOTHOU
TeMIepaTypoOu.

Pemienue pacy€THbIX 3a/1a4 ¢ SIBHO 3aJIaHHOM
bu3znyecKoil MOJENbIO ¢ UCMOJIB30BAHUEM OCHOBHBIX
nonoxennd MKT, 3akoHOB ¥ GhopMysT MOJIEKYIISIPHOI
bu3uKH.

Pabora B rpymnmnax npu miaHdpOBaHHUH, IPOBEACHUU U
MHTEPIIPETAIMK PE3YIbTATOB OMBITOB, U aHAIH3E
JOTIOTHUTEIBHBIX UCTOYHUKOB MH(OPMALINH [0 TEME.

Tema 2.
OCHOBBI TEPMOAMHAMUKH
(10 u)

Tepmoannamuueckasi cuctema. BHyTpeHHsIsT sHeprus
TEPMOAMHAMUYECKON CUCTEMBI H

cIocoOrI €€ m3MeHeHnus. KonmyecTBo TEIUIOTHI U
paboTa. BHyTpeHHsIs SHEprusi 0JTHOATOMHOTO

HpOBeI[eHI/Ie YYCHHUYCCKOI'0 3KCIICPpUMCHTA: U3MCPCHHUC
YHGHBHOﬁ TEIIOEMKOCTH BEIIECTBA.

OOBsCHEHNE OCHOBHBIX MNPpUHIHUIIOB IeNUCTBUS
TCXHUYCCKHUX YCTpOﬁCTB, TaKHUX KaK: IBUTaTCIIb
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uJeabHOTO Ta3a. Buasl Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3TydCHUE.
VYenpHas TEMIOEMKOCTh BellecTBa. KonmnuecTBo
TEIJIOTHI TIpU Teruionepeaayde. [lonstue oo
agunabatHoM mporecce. [lepBriif 3akoH
tepmoarHaMuKku. [IpuMeHeHue nepBoro 3aKoHa
TEPMOJAMHAMHUKU K u3ompoueccam. ['padpudeckas
MHTEpIIpeTalusi padoThl rasa.

Bropoit 3akon Tepmoaunamuku. HeobpatumocTs
MPOLIECCOB B MPUPOJIE.

TermoBble MamvHbL. [[pUHIUIIBI JEHCTBUS TETUIOBBIX
MamuH. [IpeoOpa3zoBanusi SJHEPTUU B TEIJIOBBIX
mammHax. KITJ[ remnoBoit mammuel. [{ukn Kapro n
ero KII/I. Dxonoruueckue npoodaemsl
TETJIODHEPTETUKH.

BHYTPEHHETO CTrOpaHUsl, OBITOBOM XOJOAUIHHUK,
KOH/IMIIMOHEP; ¥ YCIOBUI HX 0€301acHOTO
UCII0JIb30BaHUS B MOBCEIHEBHOM KU3HU.

Onucanue U3y4eHHbIX CBOWCTB TEJ U TEIUIOBBIX SIBJICHUM
C UCIOJb30BaHUEM (PU3NYECKUX BEJIUYMH: JTaBJICHUE Ia3a,
TEeMIIepaTypa, KOJIMYECTBO TEIJIOThI, BHYTPEHHSISA
sHeprus, padora rasza. Pemenue pacu€THbIX 3a1a4 C SIBHO
3a/IaHHOM (PU3UYECKONU MOJEIIbIO C MCIOJb30BaHUEM
OCHOBHBIX 3aKOHOB U (OpPMYJI TEPMOJANHAMUKH.
Pemenne xauecTBEHHBIX 3aJa4 ¢ OMOPOM Ha

U3y4eHHbIE B paznene «MonekynspHas Qu3uka u
TEPMOJIMHAMHKA» 3aKOHbI, 3aKOHOMEPHOCTU U
¢uznueckue sBiaeHus. Pabora B rpynmnax npu aHanuze
JOTIOTHUTEIbHBIX UCTOYHUKOB MH(OPMAILIMH [0 TEME.

Tema 3.

ArperaTHble COCTOSTHUS
BemectBa. Mda3oBble
nepexoasl (5 4)

[TapooOpazoBanne u kKoHAeHCcanus. VMcnapenne u
KureHre. AOCOJIIOTHAS M OTHOCHUTEJIBFHASA BIIAYKHOCTH
Bo3ayxa. HacelleHHbIi ap. Y aenbHas TemioTa
napoo6pazoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUS OT JIaBJICHUSL.

TBépnoe teno. Kpucramnmyeckue u amop@HbIe Tema.
AHM30TPOTIHS CBOMCTB KPUCTAIIIOB. JKuakue
kpuctaiuisl. CoBpeMeHHble MaTepuaiibl. [lnaBienue
U KpHUCTaJuIM3alus. YelbHas TEIUIoTa IUIaBICHUS.
Cyb6numanusi. YpaBHEHHE TEIUIOBOro OajaHca.

[IpoBeneHune SKCrieprMEHTa: U3MEPEHNUE OTHOCUTEITHHOMN
BJI&KHOCTH BO3JyXa.

OObsicHEHWe OCHOBHBIX MPUHITATIOB JCHCTBUS
TEXHUYECKUX YCTPOMCTB, TAaKUX KaK: TUTPOMETP U
HICUXPOMETP, KaJOPHUMETP; U YCIOBUH UX 0€301acHOrO
HCTIOJIb30BAHMS B MIOBCEIHEBHOM KHU3HU.

Onucanye MPUHIUIIOB MOJYYEHUS] COBPEMEHHBIX
MaTeprualioB, B TOM YHCJIE HAHO MaTepUaJIOB.

Pemenne pacu€THBIX 3a7a4 ¢ SIBHO 33/1aHHOM
(du3rYecKoil MOJIENBIO C MCIIOJIB30BAaHUEM

ypaBHEHHsI TEIIOBOTO OajaHca. PelieHne KadecTBEHHBIX
3a/1a4 C ONOPOIl HAa M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (usnyeckue SBICHUS 10 TEME.

Pacrio3naBanue (pu3MUECKUX SBICHUN B y4EOHBIX
OTBITAX M OKPYXKAIOUICH JKU3HU: eopMarus TBEPABIX
TEJI, HarPeBaHUE U OXJIAXKJCHUE TeJ, U3MEHCHHE
arperaTHbIX COCTOSIHUI BeIleCTBa U 0ObSICHEHHE UX Ha
OCHOBE 3aKOHOB U ()OPMYJI MOJIEKYJSIPHON (PU3HMKH.
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Hcnonp3oBanne MHOOPMAIIMOHHBIX TEXHOJIOTHH IS
IIOMCKA, CTPYKTYPUPOBAHUsA, UHTEPIPETALNU U
npecTaBieHuss HHPOPMALIUU TIPH MOATOTOBKE
COOOIIEHNH O MPUMEHEHUN 3aKOHOB MOJIEKYJISIPHOU
(GU3MKN U TEPMOJMHAMHUKU B TEXHUKE U TEXHOJIOTHSX.

PA3JIEJI 4. QJEKTPOJAUMHAMUKA (22 )

Tema 1.
Onekrpocratuka (10 u)

OnexTpuszanus Tesl. JiekTpudyeckui 3apsaz. [[sa
BUJIAa JJICKTPUYECKUX 3apsaoB. [IpoBogHuKH,
JUDJICKTPUKU U TIOJTYIPOBOJIHHUKU. 3aKOH
COXpaHEHUs DJEKTPUUYECKOTO 3apsija.
B3aumoneiictBue 3apsiioB. 3akoH KynoHa.
TodeuHsIil 2IEKTPUUECKUN 3apsil. DIEKTPUUECKOe
nosie. Hanmpsok€HHOCTD AEKTPHYECKOTO TIOJIS.
[IpuHIUI CyNepIo3UINN AMEKTPUIESCKUX TOJIEH.
Jluann HanpsKEHHOCTHU IIEKTPUUYECKOTO TTOJIS.
PaboTa cui 3meKTpOCTaTHIECKOTO TOJIS.
[Torenuuman. Paznocte norennuanos. [IpoBogHukn u
JTUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuueckas MPOHULIAEMOCTb.
DnekTpoéMKocTh. KoHneHcaTop. D1eKTpoEMKOCTh
IJIOCKOTO KOHJEHCATOpa. DHEPrus 3apsiyKeHHOTO
KOHJICHCATOpa. DJIEKTPUUYECKUM TOK. Y CIOBUSA
CYILIECTBOBAHUS JIEKTPUUECKOro Toka. MlcTouHuku
toka. Cuia toka. [ToctossHubii Tok. Hampsixenue.
3akon OmMa ISl ydacTKa Lenu. DJIEKTPUYECKOe
COMPOTHBIICHUE. Y IEIbHOE CONIPOTUBIICHHE
BemlectBa. [locnenoBarensHoe, mapamuieabHOE,
CMEIIAHHOE COEAMHEHHUE MPOBOIHHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH Jlxoyns-
Jlenma. MoIIIHOCTD 3JEKTPUUYECKOTO TOKA.

O/1C u BHYTpEeHHEE COMPOTUBICHUE MCTOYHUKA
ToKka. 3akoH Oma /715 MOJIHOHW (3aMKHYTOM)
aeKTpruueckoil nienu. KopoTkoe 3ambIKaHue.

[IpoBeneHue KCrEPUMEHTA: U3MEPEHHE IEKTPOEMKOCTH
KOHJICHCATOpa.

OObsicHEeHe OCHOBHBIX MPUHIIUAIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHM, TAKMX KAaK:
AIEKTPOCKOTI, IJIEKTPOMETP, AMEKTPOCTATUUECKAS
3alIKTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHACHCATOP,
KOIMPOBAJIBHBIA aIlrapar, CTPYHHBIN NPHUHTEP; U
YCIIOBHH MX 0€30MacHOTO MPUMEHEHUS B MPAKTHUYECKOU
JKU3HHU.

Pemenne pacu€THBIX 3a7a4 ¢ SBHO 3aJaHHOU
(U3UIECKON MOJIETBIO C UCTIOJIh30BAHIEM

OCHOBHBIX 3aKOHOB U (OPMYI 3JIEKTPOCTATHKU.
Pelnienne kauecTBEHHBIX 3a7a4 C OMOPOM Ha
M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE
ABJICHUS TIO TeMe «DJEKTpoCTaThKa». Pacno3HaBaHue
¢buznyeckux sSBICHUN B y4eOHBIX ONBITAX U
OKPYXKAIOILLIEH KU3HU: IEKTPU3aLHUs Tell,
B3aMMO/ICIICTBUE 3apsiIOB; U OOBSICHEHHE UX HAa OCHOBE
3aKOHOB U (OPMYJ 3JIEKTPOCTATUKH.

Onuncanue U3y4eHHbIX CBOMCTB BELIECTBA U
ANEKTPUYECKUX SBICHUHN C MCIONb30BAaHUEM (PH3UUECKUX
BEJIMYUH: AJIEKTPUUECKUH 3aps]l, HANPsSKEHHOCTh
3JEKTPUYECKOTO MOJIsl, TOTEHUUAJ, Pa3HOCTb
MOTEHIUAJIOB, 3JEKTPOEMKOCTb.

[IpoBeneHue sKCrepUMEHTa: U3yYEHUE CMEIIaHHOTO
coeiMHEeHUs1 pe3ucTtopoB; usmepenue J/]C nucrounuka
TOKa U €ro BHYTPEHHEr0 COMPOTHBIICHUS; HAOIOICHUE
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DNeKTpOHHAsl IPOBOAUMOCTh TBEPIBIX METAJLIOB.
3aBUCHUMOCTb CONPOTUBIIEHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTb.
OnexTpuueckuil TOk B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITYYKOB.

[TonympoBoanuku. CoOCTBEHHAs U MIPUMECHAS
IPOBOAMMOCTh HOJYNPOBOJHUKOB. CBolicTBa p—~N-
nepexofa. [lomynpoBoHUKOBBIE TPHUOOPHI.
DNeKTpUUECKUi TOK B PacTBOpax M paciuiaBax
ANEKTPOJIUTOB. DJNEKTPOJIIUTUYECKAS IUCCOIMALINSL.
DNeKTpoan3. DIEKTPUUECKUN TOK B raszax.
CaMocCTOATENbHBIA U HECAMOCTOSITEIbHBIN PA3PSI.
Monnus. Ilnasm.

anekTposinza. OObSICHEHHE OCHOBHBIX NMPHHIIUIIOB
JICCTBUSI TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHH, Ta-
KHX Kak: aMIIepMETp, BOJIBTMETP, PEOCTaT,

HMCTOYHHUKHU TOKA, AJIEKTPOHArpeBaTEeIbHbIC

pUOOPHI, IJEKTPOOCBETUTEIIbHBIE TTPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIA TUOJ,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBII
MO/, TATbBAHUKA; U YCIOBUU WX 0€30MacHOTO
MIPUMEHEHHUSI B TIPAKTUYECKON >KU3HHU.

Pemenne pacy€THBIX 3a71a4 ¢ SIBHO 3aJJaHHOM
(U3UYECKON MOJIETBIO C UCIIOIB30BAHUEM OCHOBHBIX
3aKOHOB U (hopmyn TeMbl «I10CTOSIHHBIN AIEKTPUIECKUI
TOK». Pacno3naBanue ¢u3nyeckux SBJICHUI B y4eOHBIX
OTIBITaX M OKPYXKAIOUIEH KU3HH: DIICKTpUUISCKast
MPOBOJUMOCTb, TETJIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHUTHOE JCWCTBHS TOKA. AHAIN3 AJIEKTPUUYECKUX
SIBJICHUH ¥ TIPOIECCOB B IETISIX MOCTOSTHHOTO TOKA C
UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MIOCJIEI0BATEIBHOTO U MApaJUIEIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH [[xoyns -Jlenna.

Onuncanne U3y4eHHBIX CBOMCTB BEILECTB U
JIEKTPUYECKUX SIBIICHUN C UCIIOJIb30BAHUEM
bu3nyeCKuX BEWYHH: dJIEKTPUUECKUN 3apsll, cujia TOKa,
3JEKTPUYECKOE HANPSHKEHUE, JJIEKTPUUYECKOE
CONIPOTHUBIICHHE, pa3HOCTh moTeHImanos, IJC, padoTa
TOKa, MOIIIHOCTh TOKA.

Hcnonb3oBanrue HHGOPMAITMOHHBIX TEXHOJOTHH Ui
MOMCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUH U
npecTaBiIeHus] UHPOPMAIMK TP MOATOTOBKE
COOOIIeHN O MPUMEHEHUH 3aKOHOB MOCTOSHHOTO TOKA B
TEXHUKE U TEXHOJIOTHSIX

Pe3epB Bpemenu (2 u)
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TEMATHUYECKOE INTAHUPOBAHUE KYPCA ®U3UKA

11 kaacce

2 Jaca B HeJlelo, Bcero — 68 dacos, pesepB 3 vaca

TemaTuueckui 0JI0K, TEMa

OcHoBHOE€ CoacpiKaHuE

OcHoOBHBIE BH/IbI 1eSITEJIbHOCTH YUAIIUXCS MIPH
H3y4eHUHU TeMbl 3
(1a yposue yuebHnuix oelcmeuil)

PA3JEJ 4. DJEKTPOJIMHAMMKA (11 u)

Tema 1.
MarnutHoOEe II0J1€E.
DneKTpoMarHuTHas

uaaykiys (11 q)

IlocTrosiHHBIC MarHUTHEL. B3anMoaeicTBre
MOCTOSTHHBIX MarHuToB. MaruutHoe mnoJsie. BexTop
MAarHuTHOM MHAYKIMH. [IpuHImn cynepnosunnu
MAarHUTHBIX MOJIEH. JINHUY MarHUTHOW WHIYKIIUU.
Kaprrna nuHMA MarHuTHOM MHAYKIMH TOJIS
MOCTOSIHHBIX MarHUTOB. MarduTHOE I10JIe
MIPOBOJIHMKA ¢ TOKOM. KapTuHa JMHWNA MHIyKIUU
MAarHuTHOTO TIOJISl JUTMHHOTO TPSMOTO
MIPOBO/THUKA

Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHHKA,

KaTylIKu ¢ TOKoM. OnbIT Dpcrena.
B3anmonelictBrue mpoBOJHUKOB C TOKOM.

Cuna Amnepa, e€ Moaynb U HamnpasieHue. Cumna
Jlopenua, €€ Moysib ¥ HampaBlieHHE. JIBUKeHHE
3apsKEHHOW YacTHUIbl B OJJHOPOJHOM MarHUTHOM
nosie. Pabora cwibl Jlopenna.

SIBrieHME PNEKTPOMATHUTHOW WHIYKIWH.

[ToTok BekTOpa MarHUTHOM WHIYKLIHH.

OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHON
uHaykiuu Papanes.

Buxpesoe anexktpuueckoe nojue. 3/C unayknuu B
IIPOBOJIHUKE, JBWKYILEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHuTHoM moJe. [IpaBuiio Jlenna.
NunykrtuBHOCTh. SIBNenue camomnaykuuu. 2C
CaMOMHIYKIIMHU. DHEPrUusi MarHUTHOTO MOJIs
KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE MOJIE.

[IpoBeneHue sKCrepUMEHTa: U3yYeHUE MAarHUTHOTO TOJIS
KaTYIIKA C TOKOM; UCCIEAOBAaHUE JCUCTBUS MOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM; UCCIIEIOBaHUE SIBIICHUS
AIEKTPOMArHUTHOW WHIYKITUH.

OO0bsicHEeHe OCHOBHBIX MPUHIIATIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKMX KaK: MTOCTOSTHHBIC
MarHuThI, JIEKTPOMArHUTHI, AJIEKTPOIBUTATEIb,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHI], HHIYKIIMOHHAS
neyb; U yCJIOBUN X 0€30TacCHOr0 MPUMEHECHUS B
MPAKTUYECKOM JKU3HH.

Pemenue pacu€THBIX 3a7a4 Ha MPUMEHECHHE

dbopmyn Tembl «MarHuTHOE MoJie. DICKTPOMarHUTHAS
WHTYKITUS.

Pelnienne kauecTBEHHBIX 3a7a4 C OMOPOM Ha

M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUYECKUE
SIBJICHUS TeMbI «MarHUTHOE TMoJie. DJIEKTPOMarHuTHas
uHIayKIs». OnpeneneHrue HalpaBlIeHUs BEKTOpa
WHIYKIIUA MarHUTHOTO TOJISI POBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia.

Pacno3naBanue ¢uznyeckux sBICHUN B y4eOHBIX
OTIBITAX U OKPY)KAIOIIEH KU3HU: B3aUMOJICHCTBHE
MarHuToB, AJIEKTPOMAarHUTHAsI UHIYKIUS, JEHCTBHUE
MarHuTHOTO TIOJIA Ha IPo-

BOJIHUK C TOKOM U ABWXKYIIUMICS 3apsl.

AHanu3 3JeKTPOMarHUTHBIX SIBIICHUM C UCIIOJIb30BAHUEM
3aKOHA AJIEKTPOMATHUTHON MHAYKIIHMH.
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Onucanue U3y4eHHbIX CBOWCTB BEILIECTB U
NIEKTPOMATrHUTHBIX SIBJICHUM C UCIOJb30BaHUEM
(bu3nUecKuX BEIMYUH: UHIYKIUS MarHUTHOTO IO,
cuina Amnepa, cuna JlopeHna, WHAYKTUBHOCTh KaTYyILIKH,
OHEPIHUsl DJIEKTPUYECKOIO0 U MArHUTHOTO MOJIEH.

PA3JIEJI 5. KOJIEBAHUSA U BOJIHBI (24 1)

Tema 1.
MexaHnndeckue u
AJIEKTPOMArHUTHBIE
kosieOanus (9 1)

Konebarenbnas cucrtema. CBoOO HbBIE
MeXaHU4ecKue Kojaebanus. ['apmoHndeckue
kosiebanus. [lepuon, yactora, amrmuTyna u ¢gasa
kosneOanuil. IIpy>)KHHHBIN MasSTHUK.
MaremaTuyecKuii MasiTHUK. Y paBHEHUE
rapMoHHUYecKuX KoJjiebanuit. [IpeBparmienne
SHEPTHUH MPU TAPMOHUUYECKUX KOJIEOAHMSIX.
Konebarenbubiit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUS B UCATHBHOM
KoJIeOaTeIbHOM KOHTYpPE. AHAIOTHUS MEXIY
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
kosebanusimMu. @opmymna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B HJICATHHOM KOJIeOaTeIbHOM
KoHType. [IpeacraBnenue o 3aryxaroummx
KoJjebaHusax. BeIHYyXIeHHbIE MEXaHUYECKUE
kojeOanus. Pesonanc. BeiHyX/1eHHbBIS
AJIEKTpOMAarHuTHele Kojebanus. llepeMeHHBINH TOK.
CunycougaibHbIN MepeMEHHBINH TOK. MOIIHOCTD
NEPEMEHHOTO TOKa. AMIUIMTYIHOE U JICHCTBYIOIIEE
3HAUEHUE CHUJIbI TOKA U HaNpsKEHUSL.
Tpanchopmarop. [IpousBoacTso, nepenava

U NIOTpeOJIeHHe NEKTPUYECKON SHEPrUu.
DKOJOTUYECKHE PUCKU MPU MPOU3BOJICTBE
anektpolaneprun. Kynbrypa ncnosib3oBanus
AJIEKTPOIHEPTHH B MOBCEIHEBHOMN JKU3HH.

[IpoBeneHue 3KCrepUMEHTA: UCCIEAOBAHNE 3aBUCHMOCTH
Mepuoa MaJlbIX KoJieOaHUM Tpy3a HA HUTU OT JJIMHBI
HUTU U MAaCChl TPy3a; UCCIICIOBAHHUE MIEPEMEHHOTO TOKa
B LIETIH W3 TIOCIIEIOBATEIHHO COCTUHEHHBIX
KOHJIEHCATOPa, KaTylIKu U pe3uctopa. OObsicHEHHE
OCHOBHBIX MIPUHITUTIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB, TaKUX KaK: JEKTPUYECKUN 3BOHOK,
reHepaTop MEePEeMEHHOTO TOKa, JIMHUH dJIEKTpoTiepenad; u
YCIIOBHH MX 0€30MaCHOTO MPUMEHEHHUS B MPAKTHYECKOM
KU3HU. Pemenne pacu€THbIX 3a/1a4 C SIBHO 33JIaHHOMU
(U3UIECKON MOJIETBIO C UCIIOIh30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYJI, OMHUCHIBAIOIINX

MEXaHUYECKUE U IJIEKTPOMArHUTHbIE KOJIeOaHUsI.
Onuncanne U3y4eHHbIX MEXaHUYECKUX U
ANIEKTPOMArHUTHBIX KOJeOaHUM C UCIIOJIb30BaHUEM
bu3nyecKuX BETUYMH: NEPUOJ U YacTOTa KojeOaHuM,
amIuinTyaa u ¢asa koneGaHuil, 3apsl U cUiia TOKa B
Ipoliecce TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoJieOaHuil. PereHre kauyecTBEHHBIX 3a/1a4 ¢ OTIOpOH Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OIMCHIBAIOIINE
MEXaHUYECKUE M AJIEKTPOMAarHUTHBIE KOJeOaHus.
Pabota B rpymnmnax npu riaHdpOBaHHUH, TPOBEICHUH U
MHTEPIPETALMU PE3YIbTaTOB OMNBITOB, U aHAIU3E
JOTIOTHUTEIBHBIX HCTOYHUKOB WH(GOpPMAIIUU O TEME.

Tema 2.
MexaHnueckue u

MexaHudeckue BOJIHBI, YCIIOBHS pacpOCTPAHEHHUS.
[Tepuoa. CxkopocTh pacpoCTpaHEHHUs U JUIMHA

OOBsCHEHNE OCHOBHBIX MNPpUHIUIIOB JEeNCTBUSA
TCEXHUYICCKHUX YCTpOﬁCTB u TeXHOHOFHﬁ, TaKHUX Kak:
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AJIEKTPOMArHUTHbIE BOJIHBI (5

BOJIHBL. [lonepeunsie

Y TPOJOTBHBIC BOJNHEL. WHTEpdepeHius

1 audpakius MEXaHMYECKUX BOJH. 3BYK.
Ckopoctb 3Byka. ['pomkocTs 3Byka. BbicoTa
ToHa. TemOp 3ByKa. DJIEKTPOMArHUTHBIEC BOJIHBI.
VYcnoBust U3ydeHus JEeKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTanus Bexktopos E, B, v B
3JIEKTPOMArHuTHOU BojHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE,
MpesIoMIIEHUE, TIoJspu3anus, 1udpaxuus,
untepdepenusa. CKOpocTh 3JIEKTPOMArHUTHBIX
BojH. Illkanma 31€KTpOMAarHUTHBIX BOJIH.
[IpuMeHeHnne >MeKTPOMAarHUTHBIX BOJIH B TEXHUKE
u ObITY.

[TpuHIUIIBI PaTUOCBA3U U TEICBUACHHUS.
Paanonokanus. D71€KTPOMAarHUTHOE 3arpsi3HEHUE
OKpYXKaloIlel Cpeibl.

MY3bIKaJIbHbIE UHCTPYMEHTHI, YIbTPa3BY- KOBast
JUAarHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-
neyb; U yCIOBUN UX 0€30MacHOr0 MPUMEHEHHUS B
IIPAaKTUYECKON KU3HH.

Pemienne pacy€THBIX U KaYECTBEHHBIX 3aja4

C OTIOpO¥ Ha M3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
OTIMCHIBAIOIIME PACTIPOCTPAHEHNE MEXAaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH. Mcronbp3oBanue
WH()OPMAITMOHHBIX TEXHOJOTHI JIJIsl TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALMHA U TPEIACTABICHUS
nH(pOpPMaLUK TIPU MOATOTOBKE COOOIIEHUN 00
WCITOJIb30BAHNU JICKTPOMArHUTHBIX BOJIH B TEXHUKE.
VYyacTue B JUCKYCCHU 00 AJIEKTPOMArHUTHOM
3arpsi3HEHUN OKPYXKAIOMIEH CPEJIbl.

PaboTa B rpynmax npu IIaHUPOBAHWH, MPOBEJICHUU U
WHTEPIPETAINN PE3yIbTaTOB OMBITOB, U aHATN3E
JIOTIOJTHUTEILHBIX UCTOYHUKOB MH(OpMAIIUU IO TEME.

Tema 3.
Onruka (10 9)

I'eomerpuueckas onrtuka. [IpsmonuneitHoe
pacrpoCTpaHeHHe CBETa B OJTHOPOJIHON cpene.
Toueunslii ucrouynuk cera. Jlyd cpera.
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA.
[TocTpoenne n300paxeHuii B MIOCKOM 3epKaJe.
[Ipenomiienne cBeta. 3aKOHBI NPETOMIIEHUS CBETA.
AOCOIOTHBIN TIOKa3arenb npenomieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil yron
MIOJIHOI'O BHYTPEHHEro oTpakeHus. Jucnepcus
cBeta. CnoxHbIN cocTaB Oenoro cera. L[Ber.
Cobuparomue 1 paccenBaroye JUH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas cuia
TOHKOH nuH3bL. [locTpoeHne n3obpaxeHuil B
COOMpAIOIIMX U paccerBaroIuX JHH3ax. Popmyna

[IpoBeneHue sKcriepuMeHTa: HaOIIOCHUE AUCTICPCHH
CBETa; U3MEPEHUE MOKa3aTeNsl MPEJOMIICHUS CTEKIIA;
WCCJIeIOBAaHUE CBOMCTB M300paKEHUI B JIMH3AX.
OObsicHEHHE OCHOBHBIX MPUHITAIIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHH, TAKUX KakK:
OYKH, JIyna, ¢oToanmnapar, IpOeKIIMOHHBIN arapar,
MHKPOCKOII, T€JIECKOI, BOJIOKOHHAs OINTHKA,
TudpaKkIOHHAsA PeméTKa, MOISIPOUI; U YCIOBUN HX
0€3011acCHOTO MPUMEHEHHUS B MPAKTHYECKOMN >KU3HHU.
Pemienue pacu€THbIX 3a/1a4 C SIBHO 3a/IaHHOM
(U3UYECKON MOJIETBIO C HUCIIOIh30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYJ Ir€OMETPUUYECKON ONTHUKH.
[TocTpoenne u onucanue U300paKeHUs, CO3AaBAEMOT0
IJIOCKUM 3€pKajioM, TOHKOM JIMH30M. Pacrio3HaBaHue
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TOHKOM JIMH3BI. YBEIWUCHHE, JaBacMOC JIMH3O0M.
[Ipenensr IPUMEHUMOCTH TE€OMETPUYECKON
ONTHUKH.

BonnoBas ontuka. MaTEepdepeHnus caera.
Korepentusie CTOYHUKH. Y CIOBUST HAOIIOACHUS
MaKCUMyMOB ¥ MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3ZHBIX
KOTE€PEHTHBIX MCTOYHUKOB.

Hudpakuus ceeta. JudpakimoHHas pemerka.
YcnoBue HabMIOACHNS TJIaBHBIX MAKCUMYMOB IIPU
[1aJICHU MOHOXPOMAaTHYECKOTO CBETA HA
JpakiMoHHY0 pemérky. [longpuzanus ceera.

(¢u3nUecKuX SBICHUN B OMBITAX U OKPYXKAIOIIEH >KU3HHU:
IPSAMOJINHEITHOE pacpOCTPaHEHUE CBETa, OTPAKEHHE,
npejaoMiIeHne, naTepdepeHus, Tudpakuus u
HOJIIPU3aLUs CBETA, NUCIIEPCHs CBETA.

AHanu3 ONTUYECKUX SBJIEHUH C UCIIOJIb30BAHUEM
3aKOHOB: 3aKOH IMPSIMOJIMHEIHOTO paclpoCTpaHEHUSI
CBETa, 3aKOHBl OTPAKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa.

Onucanue ONTUYECKUX SIBJICHUM C MCIOJb30BaHUEM
¢u3nyecKuX BEIUYMH: (POKYCHOE paccTOsHUE U
ONTHUYECKasl CHJIa JIMH3BL.

PA3JIEJI 6. OCHOBBI CHEITMAJIBHOM TEOPUM OTHOCUTEJIbHOCTH (4 )

Tema 1.
OcuoBbl CTO (4 u)

['paHuIBl MPUMEHUMOCTH KIIACCUYECKOMN
MexaHukd. [locTynarel crienuaibHON

TEOPUH OTHOCUTEIHHOCTU: WHBAPHAHTHOCTD
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTA DWHILITEHA
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU M COKpAIIEHUE JIMHBI. DHEPTUsl U
UMIYJIbC PENATUBUCTCKONM YaCTHIIBI.

CBs3b MaccChl C PHEPTrUeil U UMITYJILCOM
PETMATUBUCTCKON YaCTHUIIbl. DHEPTHS MOKOS.

Pemenne kadecTBEHHBIX 3a/1a4 C OMOPOUA HA
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NUYECKUE
sBiieHus o TemMe «OcHoBBI CTO».

Hcnonb3oBanrne HHGOPMAIIMOHHBIX TEXHOJIOTUI ISt
MOMCKA, CTPYKTYPUPOBAHUS,

WHTEPIPETAINU U MPECTaBICHU HHPOpMaAIIUU TIPH
MOJTOTOBKE COOOIIECHUI O TPaHUIAX MPUMEHHUMOCTH
Kinaccuueckor Mexanuku u ocHoBax CTO.

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 4)

Tema 1.
DjieMeHThI KBAHTOBOM
orntuku (6 4)

®otonbl. @opmyina [lnanka cBsI3u HEPrumn
(hoTOHa C ero 4acToToi. DHEPrus U UMIYIbC
¢oToHa. OTKpBITHE U UCCIEIOBAHHE
dotoaddexra. Onbitel A. I'. CrosneroBa. 3aKOHBI
dboTorddekra. YpaBHeHHe DUHIITEHHA IS
dbortorddekra. «KpacHas rpanuna» dorordpdekra.
JNlaBnenue ceera. OmbiTel [1. H. JleGenena.
XUMHUYECKOE JEUCTBUE CBETA.

OObsicHEHHE OCHOBHBIX MPUHITUIIOB JCHCTBUS
TEXHUYECKUX YCTPONCTB, TaKUX KakK: (POTORIIEMEHT,
doTonatuuk, comHeuHas OaTapesi, CBETOIUO; U YCIOBUN
ux 0€30MMacHOr0 MPUMEHEHHS B NMPAKTUYECKON KU3HH.
Pemenne pacu€THbBIX 3a7a4 ¢ SBHO 3aJaHHOM
(U3UYECKON MOJICTBIO C HUCIIOIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOpMYyN KBAaHTOBOI OMTHUKH.

PelreHre KkauecTBEHHBIX 3aJ1a4 C ONOPOU Ha
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U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOM
OTITHKHU.

Pacno3naBanue (pu3MUECKUX SBICHUN B y4E€OHBIX
onbITax: (pOTOINEKTpUUECKUN IPPEKT, CBETOBOE
nasnienre. Onucanrne U3y9eHHBIX KBAaHTOBBIX SBIICHUH U
IIPOLIECCOB C MCIOJIb30BAaHUEM (DH3HUYECKUX BEJINUHH:
CKOPOCTB DJIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJIHBI U
94acTOTa CBETA, PHEPTUSl M UMIYIbC (OTOHA.

Tema 2.
Crpoenue atoma (4 1)

Mogens atoma Tomcona. Onsitel Pesepdopaa no
paccestHuio a-yactull. [InaHerapHas mMojens aroma.
[Tocrynater bopa. WM3mydyeHue u norjomeHue
(OTOHOB TP MEPEX0Jie aTOMa C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Bunel cnexrpos. Criekp
YpOBHEH 3HEPrUH aTomMa BOJOPOJa.

BonHoBbIe cBoOMicTBa yacTull. Bosinbl ne bpons.
KopnyckynsipHO-BOJHOBOM Jyanusm.

CrioHTaHHOE U BBIHYKJCHHOE U3IIy4eHHE.

[IpoBeneHue sKcriepuMeHTa: HaOIIOJCHUE JIMHEHYAaTOTO
CIeKTpa.

OObsicHEeHe OCHOBHBIX MPUHIIATIOB JCHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CIIEKTPOCKOTI,
Ja3ep, KBaHTOBBIM KOMIBIOTEP; U YCIOBUM HX
0€301MacHOTO MMPUMEHEHHUS B MPAKTHYECKOMN >KU3HHU.
Pemenne kadecTBEHHBIX 3a/1a4 C OMOPOUA HA
M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NUYECKUE
aBieHus o teme «CtpoeHue aromay. Pacro3HaBaHue
(U3UYECKUX SBJICHUI B yUYEOHBIX OTBITAX:
BO3HUKHOBEHHE JIMHENYATOrO CHEKTpA.

AHanu3 KBaHTOBBIX MPOLECCOB U SIBICHUN

C UCHOJIb30BAaHUEM MOCTynaTOB bopa

Tema 3.
Atomuoe sapo (5 u)

DKCIEpUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh
cTpoenus sapa. OTKphITHE PaUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpenenenuo cocrana
paanoakTUBHOTO M3nydenus. CoiicTBa anbda-,
Oera-, raMMa-usnydyenus. BrnusHue
pPalMOaKTUBHOCTH Ha KHBBIE OPTaHU3MBIL.
OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykimonHas
mozensb sapa [eiizen6epra—LlBanenko. 3apsn
snpa. MaccoBoe uucio siapa. M30Tomnsl.
Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIH
Oera-pacnaj. ['aMmma-uznyuenue. 3akoH

[IpoBeneHNE YyUEHHUECKOTO SKCIIEPUMEHTA:
UCCIICIOBAaHUE TPEKOB YacTHII (TI0 TOTOBBIM
dotorpadusam). OObsiICHEHHE OCHOBHBIX IMPHHITUIIOB
NEWCTBUSI TEXHHYECKUX YCTPOUCTB, TAKUX Kak:
JO3UMETp, Kamepa BuibcoHa, siiepHbIi

peakTop, aToMHast 60M0a; U YCIOBUH HX
0€3011aCHOTO TIPUMECHEHUS B MPAKTHUECKOW >KU3HU.
Penienne KaueCTBEHHBIX 3a/1a4 C OMOPOH Ha
U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHEC
SBIICHUS TI0O TeMe «ATOMHOE SIPO».
Pacno3naBanue GuznyecKux sBICHUN B Y4eOHBIX
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PaaMOaKTUBHOIO pacraja.

OHeprus CBsI3U HYKJIOHOB B sJipe. SIIepHbIE CUIIBL.
HedexT macchl sapa.

Snepneie peakunu. JleneHue u CUHTE3

sanep. Anepusiii peakrop. TepMosiaepHbIil CUHTES.
[IpoOnembl U MEPCHIEKTUBBI SIEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCHEKThI SIIEPHON SHEPTETHKU.
OnemeHTapHble YyacTUIlbl. OTKPHITHE MMO3UTPOHA.
MeTtoibl HaOMIOIEHUS. U PETUCTPALIUN
JJIEMEHTAPHBIX YACTHII.

DOyHIaMEHTAIbHBIE B3aUMOJICUCTBUA.

EnuncTBO (hrznueckoi KapTUHBI MHpa

ONbITAaX U B OKPY)KAIOIIEH KU3HU: ECTECTBEHHAS U
UCKYCCTBEHHAsl paJlOaKTUBHOCTb.

Onucanue U3y4eHHbIX KBAaHTOBBIX SIBJICHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM (DHU3MUYECKUX BEJIMYMH:
NEepUOJl NOIypacnaga, SHEPrusl CBA3U

aTOMHBIX SJEp.

AHanu3 npoueccoB U SBJICHUI C UCIOJIb30BaHUEM
3aKOHOB U IOCTYJIATOB: 3aKOH COXPaHEHUS
IIEKTPUYECKOI0 3apsizia, 3aKOH COXPAaHEHHsI MacCOBOTO
yucia, NocTynarsl bopa, 3aK0H pagroaKTUBHOTO
pacmaja.

Hcnonb3oBanrne MHPOPMAIIMOHHBIX TEXHOJIOTHH JUIs
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU 1
IpeJICTaBlIeHNus HHpopMauu mpu

MOJATOTOBKE COOOIIEHUH O MPUMEHEHUH 3aKOHOB
KBAaHTOBON ()M3MKH B TEXHHUKE M TEXHOJOTHSIX

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKMU (7 u)

Tema 3.
DNeMEeHTHI acTpO(DU3UKH
(7 )

Otanbl pa3zBuTUs actpoHoMud. [IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAYEHNUE ACTPOHOMHUHM.

Bupn 3Bé3mHoro HeOa. Co3Bes3nus, spKue 3BE3HI,
IUIAHETHI, NX BUAMMOE JIBIKCHHE.

Conneunas cucreMa. Connue. ComHeynas
aKTUBHOCTh. MlcTrounuk sneprun CosiHIa v 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH.
JnarpaMma «CHeKTpajibHbIM KJIACC - CBETUMOCTB.
3BE3BI TIIABHOM ITOCIICIOBATEIILHOCTH.
3aBHCUMOCTh «Macca - CBETUMOCTB» IS 3BE3]T
IJIaBHOM MoOcneAoBaTeNbHOCTU. BHyTpeHHee
cTpoeHue 3B€371. CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXOXKACHUHU 1 3BoJtoIMK CoJiHIIa U 3BE3I.
Otanbl Ku3HU 3BE€31. Mieunsiid [lyTs - Hama
T'amaxktuka. Ilomoxkenme m awxeHue CoyHIAa B
TI'anaktuke. Tunel ramakTuk. PagporanakTuku

[ToaroroBka cooOIIeHU 0 METOIAaX MOJTYyYEHUS
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHMI, OTKPBITHSAX B
COBPEMEHHON aCTPOHOMHUH.

BrinosiHeHue 3agaHuii, MPOBEPAIONIUX BIAJICHUE
OCHOBOIIOJIAralOMMMHU ACTPOHOMUYECKUMU MOHSITHSAMU,
MO3BOJISIIOIIMMH XapaKTepU30BaTh MPOLIECCHI,
MPOUCXOISIINE B 3BE3/aX, B 3BE3AHBIX CUCTEMAaxX, B
MEXTaTaKTUIECKOHN Cpelie; IBMKEHNE HEOSCHBIX Tell,
IBOJIIOLUIO 3BE31 U BceneHHON.

[TpoBenenue HabOIIOACHUI HEBOOPYKEHHBIM

IJ1a30M C MCIOJIb30BaHUEM KOMITbIOTEPHBIX
MIPUIIOKEHUHN TSI OTIPEACIICHUSI TIOJIOKCHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noJymapust u sipKue 3BE3/bIL.

[TpoBenenue HabmroAeHUN B Teneckon JIyHbI, TUTaHET,
Mneunoro Ilyru.
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1 KBasapbl. UEpHBbIE OBIPHI B AApaxX FAAKTHK.
Bcenennas. Pacmmpenue BceeneHHOIM.

3akon XaO0ma. Pazberanue rajakTuk.

Teopus bousbmoro B3pseiBa. PemmukroBoe
usnyyeHue. MacmraOHas cTpykrypa BceeneHHol.
Mertaranaktuka. Hepeménusie npooaemsl
ACTPOHOMHUHU.

OBOBUIAIOIIEE MOBTOPEHHME (4 u)

Cucrematuzauusa u
000011IeHNE

Martepuana Kypca (pusmku
(4 1)

Ponb Qu3uKky U acCTpPOHOMUU B 3KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITMATBHON U ITHYSCKOM
cdepax IesATeNbHOCTH YeOBEKa; POJib U MECTO
(bU3MKM ¥ aCTPOHOMHUM B COBPEMEHHOM Hay4HOM
KapTUHE MHpa; pojib (PU3NUECKON TEOpUU B
(hopMUPOBAHUHU TPECTABICHUN O PU3HIECKON
KapTUHE MHpa, MECTO (U3NYECKON KapTUHBI MUpPA B
001IEM psAly COBPEMEHHBIX €CTECTBEHHOHAYUHBIX

MPEJICTaBICHUN O TIPUPOJIE

VYyactue B AUCKycCUU O posid (U3HUKH U

aCTPOHOMMHU B Pa3IMUHBIX cepax IesTeIbHOCTU
YeJI0BEKa.

[ToaroroBka cooOmieHuii 0 Mecte (HU3NIECKON KapTUHBI
MHUpa B psAY COBPEMEHHBIX MPEICTABICHUN O MPHUPOJE.
BrimosHenue yueOHBIX 3aaHUM, TEMOHCTPUPYIOIINX
OCBOEHHE OCHOBHBIX MOHSATUHN, (PU3NYECKUX BEIUYHUH U
3akoHOB Kypca ¢m3uku 10—11 kmaccos.

Pe3zeps Bpemenn (3 u)
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