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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o uzrke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO 00IIIETr0 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUH 1 TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTenpHOM mporpammel, npeacraBieHHbix B ®I'OC COO, a takxke ¢ y4éToMm
benepanpHOl pabouel MporpaMMbl BOCITUTAHUS M KOHLICTIIIUY TTPENoaBaHus yueOHOTo
npeamera «®Pusuka» B 00pa3zoBaTeNbHBIX oOpraHu3anusx Poccuiickont Pepepannu,
peaIn3yIoluX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprkaHue mporpamMmsl 1o (pU3MKe HAMpPaBIeHO HA (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MuUpa oOyuaromuxcsi 10-11 knaccoB mpu oOydeHuu uX (U3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOTO monaxoja. IIporpamma mo
¢uszuke coorBeTcTBYyeT TpeboBaHusM DPI'OC COO k MmIaHUPYEeMbIM JUYHOCTHBIM,
NpPEAMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YYHUTHIBACT
HEOOXOJUMOCTh peau3allid MEXIPEAMETHBIX CBsi3ell (U3UKH C €CTECTBEHHO-
HAay4YHbIMU YUYEOHBIMH TpeAMeTamMu. B Hell onpenenstorcs OCHOBHBIE LEMH WU3Y4YEHUs
bu3UKY Ha ypOBHE CpEIHETO 00111er0o 00pa30BaHusl, IIIAHUPYEMBIE PE3YIbTAaTHIOCBOCHUS
Kypca (U3MKU: TUYHOCTHBIE, METANIPEAMETHBIE, TPEAMETHBIE (Ha 0A30BOM YPOBHE).

[IporpamMma o ¢pu3MKe BKIIOYALT:

IUTAaHUPYEMbIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3UKM Ha 0a30BOM YPOBHE, B TOM
quclie MPEAMETHBIE Pe3yIbTaThl 110 rojilaM 00y4eHNUs;

coziepkanue yueoHoro npeamera «dusnkay mo rogam o0yyeHHs..

[IporpamMma o usuke MOXKET OBITH HCIIOJIB30BAHA YUYMTEISIMU KaK OCHOBA IS
COCTaBJIEHUs] CBOMX pabouux mnporpamm. Ilpu pa3paboTke paboueill mporpammsl B
TEMaTHYECKOM IJIAHUPOBAHUU JOJKHBI OBITH YUYTEHBI BO3MOXHOCTH MCIIOJIb30BAHUSA
AJEKTPOHHBIX (IMGPOBBIX) 00pa3oBaTENbHBIX PECYpPCOB, SBISIOUIUXCA Yy4eOHO-
METOJIMYECKUMHU MaTepragamMu (MyJIbTUMEIUUHBIE TPOTPAMMBI, JIEKTPOHHBIC YUCOHUKH
U 3aJJaYHUKH, DJEKTPOHHbIE OWUOIMOTEKH, BUPTYyaJbHbIE JAa0OpPAaTOPUH, HUIPOBBIE
IPOrpaMMbl, KOJUIEKIIMM IM(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATUIYIOIIMMU
TUAAKTUYECKUE BO3MOXKHOCTH HMH(GOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH,
COJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 0Opa30BaHUHU.

[IporpamMmma mo (¢u3MKe HE CKOBBIBA€T TBOPUECKYIO MHHUIMATHUBY YUHUTENEH u
IIPENOCTABIIIET BO3MOXKHOCTh JUI PEAM3ALMN Pa3IUYHBIX METOANYECKUX TOJIX0I0B
K opraHuzanuu oOy4yeHHs (PU3MKe MPH YCIOBUM COXpaHEHHUsS 005S3aTebHON YacTh
coJiepKaHus Kypca.

®du3rka KaKk Hayka o HaubOosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAsi B Ka4eCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ, B CHCTEMY 3HaHUW 00
okpyxkarwmem wupe. [konpHbIH Kypc (QU3UKM —  CHCTEMOOOPA3yHONINIAIIA
€CTECTBEHHO-HAYYHbIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEXKaTB
OCHOBE TMPOIECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, Ouonoruei, Quznueckou
reorpadueit u actpoHomueit. Mcrnosib30BaHWEe W aKTUBHOE MPUMEHEHUE (PUBHMUYECKUX
3HAHUI OmpenesieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOECHUS KOCMOCA, IOJYYEHHUS HOBBIX MaTEpHaOBC

3aJaHHbIMH CBOMCTBAMH U APYyTrux. I/ISY‘IGHI/IG (1)I/ISI/IKI/I BHOCHUT OCHOBHOM BKJIaaB
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dbopMupoBanue €CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcsi, B
dbopMUpOBaHHE YMEHUIM MPUMEHATh HAYYHBIA METO] MO3HAHUS MPHU BBIMOJIHEHUN UMHU
y4eOHBIX UCCIIEIOBAaHUM.

B ocHOBY kypca ¢u3uKu 1151 ypOBHS CpETHEro 0011Iero 00pa3oBaHus TOJIOXKEH P
u7ei, KOTOpble MO’KHO pacCMaTPUBATh KAK MPUHLUIIBI €0 HOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuanl M3 BCEX pa3/leloB (U3MKH, BKIIOYAET Kak
BOMPOCHI KITACCUUECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca pusuku oObeTuHEH
BOKpYr ¢usnueckux teopuil. Bemymmm B Kypce sBIseTcss (OpMUpOBaHHE
IPECTaBICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€PHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzauus NOpeAnosiaraeéT HUCIOIb30BaHUE
TYMaHUTapHOTO MOTEeHIIMaMa GU3NIECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHs (HUZUKH
C pa3BUTHEM OOIIECTBAa, a TaKXE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuknaonou Hanpasenennocmu. Kypc GU3NKK mpeanosiaraeT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN U3YUEHHBIX TEOPHId
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyercst IoCpeCTBOM BBEICHUS JIEMEHTOB COACPKAHMUS,
MOCBSIIEHHBIX HSKOJIOTHUYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBIC
pa3BUTHEM TEXHHKM W TEXHOJOTHH, a TakkKe 00CyXIeHHus MpoOJeM palrOHATBHOTO
IPUPOIOTIONB30BAHUS M IKOJIOTUIECKOW OE30MacHOCTH.

CrepKHEBBIMU D3JIEMEHTaMH Kypca (HU3UKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMs SIBISIIOTCS  (Qu3nyeckue Teopuu ((popMUpOBaHHE NPEACTaBICHUN
0 CTPYKType€ MOCTPOCHHMS (PU3NYECKON TEOpHH, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB M
IIPUHLIAIIOB B COBPEMEHHBIX IIPEACTABICHUAX O INPUPOAE, I'PAHUIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAXO0 B Kypce (PU3HKHU peaanu3yeTcs MPexkIe BCEro 3a
Cu€T OpraHU3alMU SKCIEPUMEHTAIBbHON JAedaTenbHocTH oOydaromuxcs. [nst 6azoBoro
YPOBHSI Kypca (PM3HKH — 3TO HCIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPBIE B MporpamMme 1o (pu3nKe 00beTMHEHbI
B OOIIMI CIIUCOK YYEHHUECKUX MTPAKTUYECKUX padoT. BoiaeneHne B yka3aHHOM NIEpeuHe
71a00paTOpHBIX PAdOT, NPOBOAMMBIX Uil KOHTPOJISI U OLIEHKH, OCYLIECTBIISETCS
y4acTHUKaMU 00pa30BaTeNbHOrO Mpoliecca UCX0Asl U3 0COOEHHOCTEN TUIaHUPOBAHUS U
ocHaleHus kabunera gusuku. [Ipu 3ToM 0oOecneunBaeTcst OBIaeHUE 00YUYaIOIUMUCS
YMEHMSAMU NPOBOJUTH KOCBEHHBIC HM3MEPEHHs, MCCICAOBAHUS 3aBUCHUMOCTEHN
(U3MYECKUX BETMYUH U IOCTAHOBKY OIBITOB M0 IPOBEPKE MPEIIOKEHHBIX THIIOTES.

bosblioe BHUMaHuE yaeasa€eTCs PELICHUIO PAaCUETHBIX U Ka4eCTBEHHBIX 3aaad. [Ipu
OTOM I PACUETHBIX 3a7a4 IPUOPUTETOM SBJISAIOTCS 3a4a4d C SBHO 3aJaHHOU
(¢u3nyecKol  MOJENBIO, IO3BOJSIOLUIME MPUMEHATh  WU3YUYEHHBbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna Kypca, TaK U MHTErPUPYs 3HAHUS U3 Pa3HBIX
paznenoB. [yl KaueCTBEHHBIX 3a7jad MPUOPUTETOM SIBIISIOTCA 3aJlaHUsl HAa OOBSICHEHHE
NpOTEKaHusl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH >KU3HH, TpeOyrolne
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BbIOOpPA (PM3UUECKOI MOJETH JISl CUTYaIlH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu ®I'OC COO k maTepuanbHO-TEXHHUYECKOMY
obecrnieueHuI0 yueOHOTo Ipolecca 6a30Bblil ypOBEHb Kypca (PU3UKH HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHus JTOJDKEH M3Yy4aThCs B YCIOBHSX MPEIMETHOTO KaOMHeTa (PU3UKH
WIM B YCJIOBUSX MHTETPUPOBAHHOIO KAOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOI'O
nukia. B kabunete U3k JOMHKHO OBITH HEOOXOIMMOE JTAOOPATOPHOE 00OPYAOBAHHE
JUTS. BBITIOJTHEHUS yKa3aHHBIX B MporpaMMme Mo (pu3uke YYCHHUECKHUX MPAKTHIECKHX
paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpanoHHOE 000pyI0BaHHe (GOPMUPYETCS B COOTBETCTBHH C MPUHIIUTIOM
MUHUMAJIbHONH JOCTAaTOYHOCTH U OOECIeuMBaeT IOCTAHOBKY MEPEYUCICHHBIX
B NIporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpPAIUM JJIsl UCCIENOBAaHUS H3ydaeMBbIX
SIBIICHUH U TPOIIECCOB, SMITUPUUECKUX U PyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU M.

JlabopatopHoe oOoOpymoBaHWE Ui YYCHHMUYECKHX  MPAKTHUECKUX  PadoT
dbopMupyercsi B BUJIe TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEYMBAETCS B PacUETe OJIHOTO
KOMIUIEKTa Ha JAByX oOydJaromuxcs. Temarndeckue KOMIUIEKTHI JTabopaTopHOTO
000py10BaHUs JOKHBI OBITH MOCTPOSHBI HA KOMIIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJE
UG poBBIX TabOpaATOPHI.

OCHOBHBIMU LETSIMH HU3y4YeHHS (GU3UKH B 00mIEM 0O0pa30BaHUU SBISIOTCS:

dbopMupoOBaHHE WHTEpEca M CTPEMIICHHS OOYYAIOIIUXCS K HAYYHOMY HM3YUEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEIACTABICHUH O HAyYHOM METOJAE TMO3HaHUS W (POpMUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

(dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yJibTaTa M3yYEeHHs OCHOB
CTpPOCHHUS MaTepuu U QyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHNEe YMEHHH OOBSCHATH SIBICHUS C MCIOJIb30BAaHUEM (PU3NUECKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE MPEACTAaBICHUH O POAUM (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne JTHX IeJied O0O0ECIeYMBACTCS PEIICHHEM CICAYIOMNUX 3a/1auB
nporiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpEIHEro 00Iero 00pa3oBaHus:

MPUOOPETEHUE CHUCTEMBbl 3HAHUM 00 O0O0mMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHWKY, MOJEKYJSIPHYIO (DH3UKY, JIEKTPOAMHAMHUKY,
KBAaHTOBYIO (PM3HUKY M DJIEMEHTHI aCTPO(PU3UKY;

dbopMHUpOBaHUEe YMEHHIN TPUMEHSATH TEOPETUUYECKHUE 3HAHUA I OOBSICHCHUS
GU3NYEeCKUX SBJICHUN B TIPUPOJE MW JUISI TPHHITHS TMPAKTHYCCKUX PEIICHUNB
MMOBCEJHECBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlady C SBHO 3aJaHHOUN (hU3MYECKOU
MOJIEJIbIO, 337124, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE CO3/1aHne (PU3NYECKON MOIeNH,
aJIeKBaTHOM yCJIOBUSIM 3aJ1a4H;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB AEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOITYIO CPEY;



OBJIAJICHHE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHHUA W TPOBEIACHUS
(bu3HUEeCKUX AKCIIEPUMEHTOB, aHaIM3a U MHTEpPHpeTaluy WH(pOpMaIKU, ONpeaeIeHUs
JOCTOBEPHOCTH TOJIYYEHHOTO Pe3yJIbTaTa;

CO3JaHHE YCIOBUM JUIA PAa3BUTHS YMEHUM HPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIi YpPOBEHb) HAa YpPOBHE CpPEIHEro OOIIero
oOpazoBanus oTBoauTCs 136 wacoB: B 10 kmacce — 68 dacoB (2 waca B HeJEN0),B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[IpennaraemMslii B mporpamme 1o (pusnKe nepevyeHs JIadopaTOPHBIX U MPAKTUYECKUX
paboT SIBISETCS pEKOMEHIOBAaHHBIM, YUUTEIIb JEIaeT BEIOOP MPOBEACHHUS 1A00PATOPHBIX
paboT 1 ONBITOB C YYETOM HUHIMBUIYATbHBIX OCOOCHHOCTEH 00yYaroUIXCs.

JIrobas pabovas mporpaMma JOJDKHA TIOJHOCTBIO BKIIFOYATh B ce0s CoIepKaHue
JaHHOW IPOTrpaMMBI 1O (PHU3UKE.

B otnenbHbIX ciydasx Kype Gpu3nku 6a30BOro ypoBHS MOXKET U3y4aThcs B 00béMe 204
yaca 3a jaBa roga oOyudenus (3 4 B Hegemo B 10 m 11 kmaccax). B atom cnydae
yBEeITMUMBACTCS HE MeHee ueM /10 20 9 pe3epBHOE BpeMsl, KOTOPOE UCTIONIb3YETCs YUUTEIeM
JUIS M3YYCHHSI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM TpoduiaeM OOydeHHs, U
yBeJIMUYUBAETCs yueOHasi Harpy3Ka, OTBOAMMAs HAa M3YYEHHE MEXaHUKU, MOJICKYJISIPHON
GU3MKN W DIEKTPOAMHAMHKH, 33 CUET paCHIMpPEHUs YHUCia J1abopaTOpPHBIX paboT
HCCJIEIOBATENILCKOTO XapaKTepa U YPOKOB pEeIIeH!s KAUeCTBEHHBIX U pacU€THBIX 3a7ad.



COJAEPKXAHUE OBYYEHUA

10 KJIACC
Paznen 1. @usuka U MeTOAbI HAYYHOT'O MO3HAHUS

®dusuka — Hayka o npupojie. HayuHbie METOABI MO3HAHUSI OKPYXKAIOUIET0 MUpA.
Ponp skciepuMeHTa ¥ TEOPUU B MPOIIECCE MMO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (PUBHKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUNW U TMpoleccoB. HaydHbie TUIIOTE3HI.
duznyueckne 3aKOHBI U T€OpuH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSL.

Pons u Mecto pusuku B hopMUpOBaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUDA,
B IPAKTHYECKOU IECATEIBHOCTH JIOJICH.
Jlemoncmpayuu

AHaJIoroBbIe ¥ IU(PPOBBIC U3MEPUTEIBbHBIC TPUOOPHI, KOMITBLIOTEPHBIC JATIYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBrkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO ABMXKeHUs. Cucrema
oTcué€ra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeIHssI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHUE
MaTepUAIbBHOM TOYKM, HMX TNPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CloKeHue
IIEPEMEILIEHUH U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpPaBHOYCKOpPEHHOE NPSIMOJMHEWHOE JBWKeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], IIyTH U MEPEMEIICHUS MAaTepUAIbHON
TOYKH OT BPEMEHH.

CBoOoaHOE azieHne. Y CKopeHue CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe nBmxeHue. [[BrKeHUE MaTepUaIbHONM TOYKH MO OKPYKHOCTH
C IMIOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAsI CKOPOCTh. [leprnon
1 yacTtota oOpamieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHruecKue ycTpocTBa M MPAKTUUYECKOE NMPUMEHEHHE: CIHJIOMETp, JBUKEHUE
CHapsII0B, LIETIHbIE U pEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mopnenp cuCTEMBI OTCUETA, WIUIIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK
JIBHOKCHUS.

[IpeoOpa3oBaHue NBUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO34yX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue paBuwxeHUs Tena, OpOIIEHHOIO TNOJA YIJIOM K TOpPU30HTY U
TOPU30HTAJIBHO.

N3MmepeHne ycKopeHHsi CBOOOHOTO TaACHUS.

HamnpaBnenue ckopoCTH NMpuU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii akcnepumenm, nabopamopmsie pabomsi

N3yueHne HEpaBHOMEPHOIO JABMKEHHUS C LEJIbI0 ONpENEJCHUsT MIHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOLIEHUS MEXKAY  MyTAMH, NPOMJECHHBIMH  TEJIOM3a
MOCJIE0BATEIbHBIE PABHBIE TPOMEKYTKA BPEMEHU MPU PABHOYCKOPEHHOM JIBHXKECHUUC
HA4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yueHune MABWKEHUS IIapUKA B BSI3KOW KUIAKOCTH.

N3yuenune NBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutensHOCTH ['anmumes. [lepBeiii 3akoH Hbrotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3uuuu cuil. Bropoit 3akoH HbproToHa niis
MaTepuanbHON TOUKU. Tperuit 3akoH HbrOTOHA [I11 MaTEpUAIBHBIX TOYEK.

3akoH BceMupHOTO TsAroTeHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabsl Tpenus (mokosi, cCKoibxeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuia Tperus mokos. Kosddumuent tperns. Cuna
CONPOTHBJIEHUS NPU JIBUKEHUU TEJIA B AKUIKOCTH WIIH rase.

[TocTynarenbHOE U BpamaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCHUTENIBHO OCU BpauieHus. [1meuo cuiibl. YClIoBUS paBHOBECHS
TBEPJIOTO TENA.

TexHuyeckne yCcTporcTBa U NMPAKTUYECKOE MPUMEHEHNE: TTOAIUITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SBnenue nuepuuu.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIUX TEN.

Bropoi 3akon HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT Ae(OPMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U TAJCHHH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBECUs TBEPIOTO Tena. Buabl paBHOBECH .

Yuenuueckuii akcnepumenm, 1abopamopmsie pabomeol

N3yuenue nBmxeHus: Opycka no HakJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
pEe3MHOBOM 00pa3siie, OT X JaedopMaruu.

HccnenoBanre ycioBril paBHOBECUS TBEPOTO TENA, UMEIOIETO OCh BPALLICHHUS.



Tema 3. 3akonvl coxpanenus 6 mexaHuke

NMiyasc MaTepUAIbHOM TOYKH (T€ja), CUCTEMbBl MaTEPHAIBHBIX TOYeK. MMiTynbe
CUJIbI M W3MEHEHHE WMITyJbCa TeJa. 3aKOH COXPaHEHUs WMITyjlbca. PeakThBHOE
JBH)KCHHE.

Pa6Gora cuisl. MOIITHOCTH CHUJIBL.

Kunetnueckass »Heprus MarepuaibHOM TOYkWM. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUMU.

[TotenuuanbHas sHeprus. [loTeHnuanpHas sHEprus ynpyro nedopmMupoBaHHON
npy>kuHbl. [loTeHnnanpHas sHeprus Tejia BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE U HETOTEHIMAIbHBIE CUJIbL. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU
DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOJAOMET, KONED,
MPY>KUHHBIN UCTOJIET, IBUKEHUE PAKET.
Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTEeHIIMATBHON YHEPTUH B KWHETHYECKYIO U 00PATHO.
Yyenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue abCOMOTHO HEYNPYTOIoO yaapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPIHH Tela
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MouiekyasipHas pu3uKa 1 TepMOJIMHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpPUM M HUX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmwkenue. Juddysus. Xapaktep IBUKCHUS U
B3aMMO/IEHCTBUS YACTHI] BELleCTBA. MOAEIN CTPOEHUS ra30B, KUAKOCTEN U TBEPBIX TE
1 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojieeil. Macca u pa3mMepbl MOJIEKY.
KomunuectBo Bemectsa. [loctosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETUYECKON
TEOpPUU UICAIBHOTO ra3a. AOCOIIOTHAS TeMIIepaTypa Kak Mepa CpeAHed KHHETHUYECKON
SHEPruM TEIUIOBOTO JBMKEHMs yacTull rasza. lllkana temneparyp KenbBuna. ['a3zoBble
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlanpToHa. W3o0mpoiieccsl
B UJICAJIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMUYECTBOM BellecTBa. [ paduueckoe npeacTapieHue
M30IPOLIECCOB: U30TEPMa, N30X0pa, U300apa.

TexHnuecKue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.



Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIeCcTBa, GoTorpadguu MOJIeKys
OpPraHUYECKHUX COeTUHEHHIA.

OmnbITel 110 UG GY3UHN )KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita IlTepHa.

OnbIThI, JOKA3BIBAIOIINE CYLIECTBOBAHNE MEXKMOJIECKYJIIIPHOTO B3aUMO/ICHCTBUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOY AABJICHUS T'a3a Ha CTEHKH COCY/Ia.

OnbIThL, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS HI€aIbHOTO ra3a, H30MPOLIECCHI.
Yuenuueckuui sxcnepumenm, 1abopamopivie pabomul

Omnpenenenre Macchl BO3lyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN 00bEMa
KOMHAaTBI, IaBJICHUS U TEMIIEpATyphl BO3IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK/Ty TapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO Trasa.

Tema 2. Ocnosvl mepmoounamuxu

Tepmonunamuueckass cucremMa. BHYTpPEHHsAs DJHEPIUs TEPMOJMHAMUYECKOU
CUCTeMBl U crocoObl e€ m3MeHeHUs. KoinyecTBO TemioTel U paboTta. BHyTpeHH:
SHEPrysi OJHOATOMHOI'O WJCANBHOIO ra3a. Buasl Temuionepenadyu: TEILIONPOBOAHOCTS,
KOHBEKLMS, U3JIy4eHUe. Y IeJIbHas TEINIOEMKOCTD BelleCTBa. KOMM4ecTBO TEIIOTHI IPU
TerIonepesaye.

[Tonstue 06 annabatHOM mporiecce. [lepBriii 3akoH TepMoanHaMuk. [Ipumenenue
IEPBOr0 3aKOHAa TEPMOJMHAMHUKM K H3ompolueccaM. ['paduueckas uHTeprpeTanus
paboThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs mpoLeccoB B IpUpO/IE.

TermnoBeie mMamuHbl. [IpuHIMNBI AeiCTBUS TETUIOBBIX MamuH. [IpeoOpa3zoBanus
HHEPI'UH B TEIUIOBbIX MamnHax. KoadduuueHT none3Horo AecTBrs TEMIOBOW MaIIMHBI.
[Muxn KapHo u ero ko3((UUHEHT IMOJIE3HOTO NEHCTBUSA. DKOJOTUYECKHE MPOOJIEMBI
TEIJIO3HEPIE€TUKU.

TexHnuecKue yCTpoWCTBa U IIPAKTUYECKOE IIPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHIULILOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEN SHEPTUHU TeJla IPU COBEPILIEHUH paOOThI: BBUIET IPOOKU U3
OYTBUIKM TOJ JEUCTBUEM CXATOrO BO3/yXa, HarpeBaHue 3(Qupa B JaTyHHOM TpyOke
nyTEM TPeHHUs (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEH 3Hepruu (TemmepaTypsl) Tena MpH TeIlonepenaye.

OnbIT 0 a1Ma0aTHOMY PacIIMPEHHIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mnapoBoil TypOUHBI, ABUTATEIsl BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBATATEJIS.

Vuenuueckuui sxcnepumenm, nabopamopnsvie pabomul

N3mepenne yaenbHOU TeINIOEMKOCTH.



Tema 3. Azpecamniuie cocmoanus eeuyecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u koHmeHcamwms. Vcnapenwe u kumenwe. AOCONMIOTHAS U
OTHOCHUTENbHAS BJIAXKHOCTH BO3Ayxa. HacelmeHHpli map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHS OT 1aBJICHUSI.

Teépmoe Ttenmo. Kpucrammmyeckue u amop¢Hbie Tena. AHU3OTPONHS CBOMCTB
kpuctaiioB. Kujakue kpucramibl. CoBpeMeHHble Marepuanbl. llnaBneHue u
KpUcTayum3anus. Y AelbHas TerioTa miasienus. CyOoaumanus.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckue yCTporucTBa U MPaAKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUU TMIOJIYYEHHS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIIE
HAaHOMATEPHUAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MMAPOB.

Kunenuve npu noHMKEHHOM J1aBJICHUMU.

Crioco0Ob1 M3MepEeHNs BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJICHUS KPUCTAUIMYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTaios.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXaA.

Pa3znen 4. DiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa

OnekTpu3anus Tell. DIEKTpUUeCKUi 3apsii. J[Ba BHIA 3IEKTPUYECKUX 3apsioB.
[IpoBOOHWKH, NUAJIEKTPUKH U MOJYIPOBOJHUKHA. 3AaKOH COXPAHEHUs SJIEKTPHUYECKOTO
3apsaa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToudeuHbld SIEKTPUYECKUN 3apsijl.
DnekTpudeckoe noJie. Hanpsok€HHOCTE 5iekTpudeckoro noss. [Ipunimn cynepno3unuu
AJICKTPUYECKUX T10JIeU. JIMHUM HANTPSXKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

PabGoTta cunm anekTpocratmdeckoro modisi. [lorenmman. Pa3HOCTH TOTEHIMANIOB.
[IpOBOIHUKM ¥ JAWIIEKTPUKH B JJIEKTPOCTATUYECKOM Tojie. JludnekTpuyeckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHcatop. IIEKTPOEMKOCTh IJIOCKOrO0 KOHJEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckne yYCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE.  3JIEKTPOCKOIL,
AJIEKTPOMETP,  DJIGKTpOCTaTHYECKass  3alluTa, 3a3eMJICHHE  DAJIEKTPOINpHUOOpPOB,
KOHJIEHCATOP, KOMPOBAJIBHBIN aIlliapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOKUCTBO M IPUHLIKI IEUCTBUS JIIEKTPOMETPA.

BzaumopencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DNEeKTpOCTaTUYECKasl 3alUTa.



JIMDAEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTB MEKTPOEMKOCTH INIOCKOIO KOHJEHCATOpa OT IUIOIIA/IN IJIACTHUH,
PACCTOSHUS MEXIY HUMH U TUDJIEKTPUYECKON ITPOHULIAEMOCTH.

OHeprus 3apsLKEHHOTO KOHJEHCATOopa.
Vuenuueckuui sxcnepumenm, nabopamopnsvie pabomul

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannstii anekmpuyueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUAN TOK. Y CJIOBUS CYIECTBOBAHMS DJIEKTPUYECKOIO TOKA. MICTOUHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa [u1st yyacTKa LEenu.

DNEKTPpUYECKOE  CONPOTUBJIEHUE.  YAEIBHOE  CONPOTHBIIEHHE  BELIECTBA.
ITocnenoBarenpHOE, NApAJIENBHOE, CMELIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHoCTb 37€KTpU4ecKoro
TOKA.

ONEeKTpOABUKYILASL CWJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA. 3aKOH
Oma 1 oTHOM (3aMKHYTOM) 3JIeKTpU4YecKo 1enu. KopoTkoe 3aMbIkaHue.

DneKTpoHHask IPOBOAUMOCTh TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYECKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBonHuku. CoOCTBEHHAs! M MPUMECHAsI IPOBOJIUMOCTb IOTYITPOBOAHHUKOB.
CroiicTBa p—n-nepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI.

DNEKTPUYECKHAN TOK B paCTBOPaxX M pacIUIaBaX JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JTUCCOLUALINS. DIEKTPOIIU3.

DOnexkTpuyeckuid TOK B ra3zax. CamMoCTOSATENbHBI U HECAMOCTOSATEIbHBIN pa3ps.
Monnus. [1na3ma.

TexHuyeckne ycTporuCcTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHArpEBaTEIbHbIE MPUOOPHI, DIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJIECHMS, BAKYyMHBIH JUOJ, TEPMUCTOPBl U
(boTOpE3UCTOPHI, MOTYNPOBOJHUKOBBIN JHO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne cuiibl TOKa U HalpsKEHMSL.

3aBUCUMOCTb CONPOTUBIICHHS HUIMHIPUIECKUX IPOBOJHUKOB OT JIJTMHBI, TUIOLIAAH
IIONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMmenaHHOEe COeIMHEHNE IPOBOJHUKOB.

IIpsmoe  wm3MepeHHe  INEKTpOABMKYyLIEH cuibl. KopoTkoe — 3ambIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB COITPOTHBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AJIEKTPOJIUTOB.

M ckpoBo# paspsii ¥ IpOBOAUMOCTB BO3AYyXa.

OOHOCTOPOHHSIS IPOBOAUMOCTD TUOAA.
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Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

N3yueHne CMEIaHHOTO COEIMHEHHSI PE3UCTOPOB.

N3MepeHue >iEKTpOABMKYILIEH CHUJIbI HMCTOYHHUKA TOKA W €ro BHYTPEHHETO
COMPOTHUBIICHUSI.

Hab6nronenue snexrposnusa.

Me:xnpeaMeTHblie CBA3M

Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce oCcymiecTBIsSETCS C YUETOM
COJIepKaTeIbHBIX MEXKIPEAMETHBIX CBSI3eH C KypcaMHd MaTeMaTHKH, OWOJIOTUN, XUMUH,
reorpaduy U TEXHOJIOTHUHU.

Meoicnpeomemnvle nouamusi, CBS3aHHBIE C HW3YYCHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJICHHUE, HAYYHBIH (PakT, runoresa, pusndeckas BEIWYMHA, 3aKOH, TEOPHS,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOICTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHre CHUCTEMBbl YpaBHEHMM, JHHEWHas (yHKIWsSA, Mapadoda,
runepOosna, ux rpaduKku U CBOMCTBa, TPUTOHOMETpUYECKUE (DYHKIUU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
MIPOEKIIMY HA OCH KOOPAHMHAT, CIIO)KEHHE BEKTOPOB.

Buonocus: mexaHWdyeckoe IBIKEHHE B JKUBOW mpupojae, muddysus, ocMoc,
TEMJI000OMEH >KUBBIX OPTaHW3MOB (BHUIBI TEIUIONEPEAadd, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUACKPETHOE CTPOCHUE BEIECTBAa, CTPOCHHE aTOMOB W MOJEKYJ, MOJb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEW U Ta30B,
AIIEKTPUIECKUE CBOMCTBA METAIIIOB, DJIEKTPOJIUTHIECKAs TUCCOIMAIINS, TalbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBWIKEHUN C HMCIOJIH30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOMIINIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHCHUS WMITYJIbCAB
TeXHUKE (pakera, BOAOMET M JIpyTue), JBUTATENb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBON XOJIOAUIBLHUK, KOHTUITUOHED, TEXHOJIOTHH MOTyYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCJIE HAHOMATEepPHAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTaTHIECKas
3amuTa, — 3a3eMJICHHE  DJIEKTpONpHOOpPOB,  KCEPOKC,  CTPYWHBIA  TPHUHTED,
AJIEKTPOHArPEBATEIbHBIC TPUOOPHI, JIIEKTPOOCBETUTEIBHBIC TPUOOPHI, TAIbBAaHUKA.

11 KJIACC
Pa3znen 4. DuekrpoauHaMuka
Tema 3. Macnummnoe none. IneKkmpomazHUmMHAA UHOYKYUA

ITocTtosiHHBIE MarHuThl. B3ammojaencTBHE ITOCTOSHHBIX MarHuToB. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMU. [IpUHIMII Cyneprno3uiMd MarHUTHBIX ITOJICH.
JIvHnu MarHuTHOM MHAYKIMKU. KapThHa JIMHUI MarHUTHOM UHYKIIUU TIOJISI TOCTOSIHHBIX
Mar"HuToB.

MarauTtHoe 1oje nNpoBOAHUKA C TOKOM. KapThHa NMHUNA MHAYKUUH MarHUTHOTO
MOJIS JJIMHHOTO MPsIMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOTHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaeincTere MPOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOy Ib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib W HampaBlieHUE. [[BUKEHHE 3apsHKEHHOW 4YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBreHME BIIEKTPOMArHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIWH.
DIIEKTPOABUKYILAS CHJIAa MHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOW MHIYyKIMU Dapanes.

BuxpeBoe siekTpuueckoe moJie.  ODJEKTPOABUXKYIIAsS  CHJIAa  HMHIYKIUHU
B [IPOBOJIHUKE, IBMKYILEMCS MMOCTYNATEIBHO B OJJHOPOJHOM MATHUTHOM I10JIE.

ITpaBuno Jlenua.

NHayKTUBHOCTh.  SIBI€HME  CaMOMHAYKUMH.  OJEKTPOABMKYyLIas  Ccuja
CaMOUHIYKIIUU.

DHEePrusi MAarHUTHOTO TOJIS1 KATyIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJIe.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI,  JJIEKTPOJBUIATENIb,  YCKOPUTEIM  JJIEMEHTApPHBIX  YaCTHII,
VHYKIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHAYKIUY MAarHUTHOTO TOJIS.

B3anmonenicTBue AByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBeHrE AIIEKTPOMAarHUTHON WHIYKIIHUH.

IIpasuiio Jlenua.

3aBUCUMOCTh DJIEKTPOJBUKYIIEH CHIJIBI HMHAYKIAM OT CKOPOCTH H3MEHEHHUS
MAarHMTHOTO IMOTOKA.

SIBiieHME CaMOUH Y KIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3y4yeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS SJIEKTPOMArHUTHON MHIYKIUH.

Pasnen 5. Kone0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

Konebarenbnas cuctema. CBOOOAHBIE MEXaHHUECKUE Konebanus. ['apMoHnyeckue
kosnebanus. [lepuon, yactora, ammnTyaa u ¢asza koiaedbanuit. [Ipy>KUHHBIN MasSTHHK.
MareMaTtuyeckuii MasTHUK. YpaBHEHUE TapMOHMYECKuX KoneOanuii. IIpeBpaiienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOHBIE SJIEKTPOMATHUTHBIC KOJICOAHUSI B UJI€ATBHOM
KOJIe0aTEeTbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHWYECKUMHU U 3JIEKTPOMATrHUTHBIMU
koneOanusimu. dopmyna Tomcona. 3aKkoH COXpaHEHHS DJHEPrUUd B HACAUIBHOM
KoJie0aTeIbHOM KOHTYpE.

12



[IpencraBneHre o 3aTyxarolMX KoJeOaHUSIX. BBIHYXI€HHbIE MEXaHHYECKHE
Kosiebanus. Pezonanc. BeiHyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHuUs.

[Tepemennsiit TOK. CMHYCOMIANIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancpopmarop. IlpousBoacTBO, mepenadya M MOTPEOJEHUE DIIEKTPUUECKOU
DHEPIUM. OKOJIOTMYECKHE PHUCKM TIPU NPOM3BOJACTBE 3JIEKTpo3Hepruu. Kymbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyeckre ycTpolcTBa U MPAKTHUYECKOE TPUMEHEHHE: DIEKTPUUYECKUIN 3BOHOK,
TE€HEepaTop MEPEMEHHOTO TOKA, JUHUHN dJIEKTPOIIepeay.
Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KoJeOaTEIbHONW CUCTEMbl (NPYKUHHBIA  WJU
MaTeMaTUYECKU MAsITHUK).

Habmonenue 3aTyxaroniux koiaeOaHuil.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIEOAHMIA.

Hab6nronenue pe3onanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuiorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKa W HaIpSOKEHUS OT BPEMEHH)
JUTSL 3JIEKTPOMArHUTHBIX KOJIeOaHMiA.

Pe3onanc nmpum  mocCiIenOBaTENIbBHOM — COCIMHEHUMM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPOIIEpEIadn.
Yuenuueckui sxcnepumenm, nabopamopmvie pabomol

WccnenoBanue 3aBUCUMOCTH MIEPHOJIa MAJbIX KOJIEOaHUM rpy3a HA HUTH OT JJIMHBI
HUTHU U Macchl rpy3a.

HccnenoBanre neEpeEMEHHOrO TOKA B LIENU U3 NTOCIEN0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, ycloBusA pacnpoctpaneHus. Ilepuwon. Ckopocts
pacrpocTpaHeHus U JyiHa BOJIHBL. [lonepeunsie 1 mpoaoapHbIe BOJIHBI. HTEp(epenius
U 1U(pakiysg MEXaHUUECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJHBL. YCIOBUS H3JIyYEHUS JJICKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentauus BexktopoB E, B, v B asekTtpoMarHuTHO# BoaHe. CBoMcCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHE, MPEIOMIICHUE, MOoJspu3aius, Iudpakius,
unTepdepeniusa. CKOpOCTh MEKTPOMATHUTHBIX BOJIH.

[llxkama 3JIEKTPOMAarHUTHBIX BOJH. [IprMEHEHHME DIEKTPOMArHWTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagnuoCBsI3n U TeneBuAeHus. Paqnonokanys.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEIbI.

TexHuyeckue yCTpOWCTBA UM INPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTpPa3ByKoBasi JUAarHOCTMKA B TEXHMKE MW MEJULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.
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Llemoncmpayuu

OO0pazoBaHue ¥ pacIPOCTPAHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

HabGnronenue otpaxeHus: U IpeOMICHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue narepdepenimm u nudpakiinu MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmoienue cBsi3u TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U 4aCTOTOM
KoJIe0aHMil.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHHE,
nossipu3anus, Audpakius, uHTeppepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonrHernHOE pacIpOCTPaHEHUE CBETA B OJTHOPOIHOU
cpene. JIyu cBera. ToueyHbIi HCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHBI OTpaxeHusi cBeta. [locTpoeHne W300paKEHUIB
IIJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIA IMOKA3aTENb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi  yroja MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucniepcus ceeta. CioxxHbIN cocTaB 0enoro ceera. L[Ber.

Cobwuparomiyie 1 paccenBaromye JTuH3bl. ToHKas nuH3a. DOKycHOE pacCTOsIHUE U
onTHYecKass cuia TOHKOM JuH3bL. [locTpoeHne wu300pakeHUl B COOMpAIOIIUX U
pacceuBaromux JinH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Mutepdepennus cBera. KorepeHTHbIE UCTOUYHHKU. Y CIOBUS
HaOJII0JICHUS MAaKCUMyMOB M MUHHMYMOB B HMHTEP(PEpPEHIIMOHHOW KapTHHE OT ABYX
cuH(}A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus certa. Judpakiuonnas pemérka. YciaoBue HaOMIOAECHHS TIaBHBIX
MaKCHMYMOB IpH MaJI€HUA MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHudeckue ycTponcTBa U MpaKTUYECKOe MIPUMEHEHUE: 0UKY, JIyna, ¢oToanmnapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOII, TE€JIECKOIN, BOJOKOHHAS ONTHKA, AUPPAKIIMOHHAS
pEMETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEWHOE pacHpOCTPaHEHUE, OTPAKEHUE U NPEJIOMIIEHHUE  CBETA.
Ontuyeckue npudOpBkI.

IlonHOE BHYyTpEeHHEE OTpa)xeHne. Mozenb CBETOBOA.

UccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habntonenue unrepdepeHium ceera.

Habmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBeTa.
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[TomyyeHue ciekTpa ¢ HOMOILBIO PU3MBI.
[Tonydenue cniekTpa ¢ MOMOIIbIO TUGPAKITMOHHON PEIIETKH.
Hab6nronenue nonspuzanuu cBeTa.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul
N3mepenne noka3artens NpeOMIICHHS CTEKIA.
HccnenoBanue cBONCTB M300pa)KeHUI B JIMH3aX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeHAJIBHON TEOPUU OTHOCUTEJIbHOCTH

I'panuibl TPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTynarel cnenuanbsHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETAa B BaKyyMe,
MPUHINI OTHOCUTEJIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHME BPEMEHUM U COKpALIECHUE
JUTVHBI.

OHeprus U UMITyJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C 3HEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTULIBI. DHEPTHUs TOKOS.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u >HEpruM (POTOHA C €ro YaCcTOTON. DHEPrus u
UMIYJBC POTOHA.

OtkpeiTiie U wucciuenoBanue (oroadpdekra. Omnbitel A.I'. CronetoBa. 3aKoHbI
dorordpdexra. VYpaBHenue OiiHmTeiHa 1M1 Qortodddekra. «KpacHas rpanHuian
dboTorddexra.

JaBnenue ceera. OnwiTel [1.H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOHCTBA H MPAKTUYECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
doromaTuuk, comHeyHas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®o10o3(p(HEeKT Ha yCTaHOBKE € IIMHKOBOM IIACTUHOM.

HccnenoBanne 3akoHOB BHEMTHETO GoTorddexTa.

Ceeroguon.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmnwiTel Peszepdopna mo paccessHUIO —0O-4acTHIIL.
[Inanerapuas monens aroma. [loctynarel bopa. M3nyuenue u nornomenue (GOTOHOB IpH
NEPEX0/IE aTOMA C OJHOTO YPOBHS SHEPTUH Ha Apyrou. Buel criektpoB. CEeKTp ypOBHEN
SHEPruy aromMa BOAOPO/a.

BonnoBeie cBoiictBa yactuil. Bosubl ne bpoinsa. KopnyckyispHo-BOTHOBOM
JyaTu3M.

CHOHTaHHOE 1 BBIHYKJEHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOWCTBA M NMPAKTUYECKOE NPHUMEHEHHUE: CHEKTPAIBbHBIA AHAJIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
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Llemoncmpayuu
Mogens onbita Pezepdopna.
Onpenenenue AJIMHBI BOJHBI J1a3epa.
Habmnronenue nuHeMYaThiX CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul
Habmronenue muHe4aToro cnekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTb CTpoeHusa saxpa. OTKpsITHE
paanoaktuBHOCTH. OmbIThl Pe3zepdopna mo ompeseneHuio cocTaBa pagloaKTHUBHOTO
uznyuyenus. CBoiicTBa anb(a-, Oera-, raMmma-u3nydeHus. BnusHue pagnoakTMBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpbiTHe TpoTOHa © HeWTtpoHa. Hyknonnas wogens sapa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe yucio sapa. M30Tomnsl.

Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacman. I'aMMa-u3iaydeHHe.
3aKOH paJMOAKTUBHOIO pacaja.

OHeprus CBA3M HyKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl spa.

Snepneie peakuuu. /lenenue n cuHTe3 AI€Ep.

Anepubiii peakrop. Tepmosaepusiii cunte3. 1IpobiemMbl U NEPCIEKTUBBI SAEPHON
OHEPTreTUKHU. JKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Metonsl  HaOMIONEHUST W PETUCTPAlMA  DJIEMEHTapHBIX  YACTHIL.

dyHaameHTanpHbIE B3aUMOAEUCTBUS. ENMHCTBO (pU3MUeCcKON KapTUHBI MUpa.

TexHu4ecKkue yCTpPOMCTBA M IPAKTHMYECKOE IPHUMEHEHME: JO03UMETp, Kamepa
Bunscona, siiepHblil peakTop, aToMHas 6oMOa.
Jlemoncmpayuu

CU€TUMK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuu sxcnepumenm, 1abopamopvie pabomul

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKHU

Orarnbl pa3BUTHA acCTpOHOMHUH. [IpuKiiagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMUM.

Bun 3B€3nH0r0 HebGa. Co3Be3nus, sipKue 3BE3/bI, TNIAHETHI, UX BUANMOE JBHKECHHUE.

Conneynas cucrema.

Connne. Conneunas akTUBHOCTB. McTounnk sHeprun ConHua u 3BE31. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMmMa «CIEKTpalbHbIA KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOM ITOCJIEIOBATEIBbHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTB) JIS 3BE3/] TJIABHON
IIOCJIEIOBATEIBbHOCTH. BHyTpeHHee cTpoeHue 3B€34. COBpEMEHHBIE NPEICTABICHUSO
IIPOUCXO0XKICHNUHU 1 dBoroLnn ComHIa v 3BE€3/1. OTarnbl )KU3HU 3BE3L.

Muneunsiii [IyTs — Hama ["anakTuka. [Tonoxxenne u neuxenue CosHua B ['anakTuke.
Tunel ranaktuk. PaguoramakTuku 1 kBa3apbl. YEpHbBIE NBIPHI B sIApPaX TalaKTHK.
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Bcenennas. Pacmmpenue Bcenennoi. 3akon XaO6ma. Pa3Oeranme raiakTHK.
Teopus bonbpuioro B3peiBa. PemkToBOE M3TydEeHHE.

MacmradHas ctpykrypa Beenennoit. MeTaranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYXEHHBIM TJA30M C HCIHOJB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH IS OTpeieTICHHsI TIOJI0KEHUSI HEOECHBIX 0OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOr0 MOJYIIAPUS U APKHUE 3BE3IBI.

Ha6monenus B reneckon Jlynsl, mnaner, Mieunoro [lyTu.

O6o01maromee NOBTOpPEeHUE

Ponp pusukn u acTpoHOMHH B 9KOHOMHYECKOU, TEXHOJIOTHIECKOM, COITMATBHON U
TUYECKON cdepax NesTeTbHOCTH YeJIOBEKa, PoJib U MeCTO (U3UKA U aCTPOHOMHUU
B COBPEMEHHOM HAy4YHOW KapTHHE MHpA, POJib (PU3NUECKOW Teopuu B (HOPMHUPOBAHUU
NPEICTaBICHUNA O (PU3NYECKOW KapTUHE MHpa, MECTO (PM3MUECKON KapTHUHBI MHUpPaB
00111eM psiZly COBPEMEHHbBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O MIPUPOJIE.

MexnpeaMeTHbIE CBA3H

Nzyuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCymiecTBIsSeTCs ¢ YIETOM
COJIEPKATEIBHBIX MEKITPEAMETHBIX CBSI3E€H C KypcaMy MaTEMaTUKH, OMOJIOTUN, XUMUH,
reorpauu U TEXHOJOTHUHU.

Meowcnpeomemnvlie nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, TUNOTE3a, PU3NUecKas BEJIMYMHA, 3aKOH, TCOPHS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJECIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: peumieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUECKHE (DYHKIIMH:
CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPbl M HX MPOCKIHWH HAa OCHU KOOPJHMHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOJIHBIC
AJIEMEHTApPHBIX (DYHKIMH, MPU3HAKKU T0100Ms TPEYTOJbHUKOB, ONpEeeHNE TUIONIaIN
m10ckux puryp u o0bEMa Te.

buonoeus: >nekrpuyeckue sIBJICHUS B KUBOUM MPUPO/IE, KOJIeOATEIbHbBIE IBUKCHUS
B JKMBOM MPHUPOJEC, ONTHYECKUE SIBJIICHUS B KUBOW NPUPOAE, NCUCTBHUE PaAUALMU HA
YKUBBIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPJBIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEeIETKY, CIEKTPaIbHBIN aHAN3.

l'eoepagusa: mMarHUTHBIE TIONIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX PyH, PoTochEMKA
3€MHOM OBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHH.

Texunonocus: JNUHUAKA  DIIEKTPOIIEpeNad, TEHEPATOpP  IEPEMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, UHAYKIIMOHHAS 1€4b, pajap, PaaguoOIpPUEMHUK, TEJICBU30p, AHTCHHA,
tenedoH, CBYU-neub, NPOEKIMOHHBIN ammapar, BOJOKOHHAS OITHKA, COJHEYHAs
Oatapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenvera «®Dduszmka» Ha YpPOBHE CpeIHETO OOIIETO
oOpa3oBaHusi (0a30BBIM ypPOBEHB) JOHKHO OOECIEUYUTh JAOCTHXKEHHE CJICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yibTaThl OCBOEGHHS ydeOHOro mnpeamera «Duzuka» HAOKHBI
OTpaxaTh  TOTOBHOCTb M  CIOCOOHOCTb  OOYy4YalOIIMXCA  PYKOBOJACTBOBATHCS
chOpMHPOBAaHHONW BHYTPEHHEH TMIO3MIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAITNH, TO3UTUBHBIX BHYTPEHHUX YOSKICHHUM, COOTBETCTBYIONIUX TPAAUIIIOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACIIMPECHUE >KU3HEHHOTO OIBITA W OIbITa
JEATEIPHOCTH B IMPOLECCE pPEeATN3alMi OCHOBHBIX HAIIPABJICHUNA BOCHHUTATEIBHOU
JESTENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKOW MO3UIIMU 00YyYarolIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBA;

MIPUHSTHE TPaJIULIMOHHBIX 00111eYeTI0BEUECKIX T'YMaHUCTUYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTM COBMECTHYKO JEATEIBHOCTh B HWHTEpPECAX TIPaKTAHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPaBIIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJECHCTBOBATh C COLMAIbHBIMA UHCTUTYTAMU B COOTBETCTBUHU C HUX
GyHKIUSIMU ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTaPHOM U BOJOHTEPCKOMN ACATEIIBHOCTH;

2) IATPUOTHYECKOTO0 BOCTIMTAHMS:
c(hOpMUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;
LICHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUIM
POCCUHCKUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC pEIICHMUS,
OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTH, B TOM YHCIIC B
NEeSATEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/1a B MOCTPOECHUE YCTOMUUBOTO Oy IyIIEro;

4) 3¢TeTHYEeCKOr0 BOCTINTAHMS:
ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETHKY HAy4YHOI'O TBOPUYECTBA,
npucyiero (U3NYeCcKoil HayKe;
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5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K Pa3iuyHbIM cepaM NpodecCHOHATBHON AESITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOH, YMEHUE COBEpIIaTh OCO3HAHHBINA BBHIOOp Oymyien
npoeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO B 001aCTH (PU3UKU
Ha NMPOTSHKEHUH BCEU )KU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHHE TJI00AIEHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBICHUE IEMCTBUNA B OKPYKAIOIIEH CPEIE HA OCHOBE
3HaHMS LEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacmpenne ombiTa ACSATEILHOCTH YKOJOTMYECKOM HAIMpPaBJIEHHOCTH HAa OCHOBE
UMEIOITUXCS 3HaHUM 110 HU3UKE;

7) UEHHOCTH HAYYHOT'O ITO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3UIECKON HAYKHU;

OCO3HAaHHE L[EHHOCTH HAy4YHOM JEATENbHOCTU, TOTOBHOCTHh B MPOLIECCE U3YyUECHHUS
(GU3UKM  OCYHIECTBIATH  MPOEKTHYHD M HCCIEAOBATEIbCKYI  JICSTEIHLHOCTH
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBHS
ba3oBble JJoruueckue a1eicTBUS:

CaMOCTOSTENILHO ()OPMYJTUPOBATh W AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPpUBATh
€€ BCECTOPOHHE;

ONPEAENATh LEIU IEITEIbHOCTH, 331aBATh [TAPAMETPbI U KPUTEPUU UX JOCTUKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (PU3NUECKHUX
SIBJICHUSX

pa3pabarpiBaTh IUIAH pelIeHUs MOpoOJIeMbl C Y4E€TOM aHalu3a HMEIOIINXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKH MTOCIIEACTBUN IESITEIbHOCTH;

KOOPJAUHUPOBATh U BBIMOJHATH PA0OTY B YCIOBUSIX PEAbHOTO, BUPTYAJIILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPH PEIICHUH KU3HECHHBIX ITPOOIICM.

Bba3oBblie ncciienoBare/ibCKHe 1eiiCTBUA:

BJaJIeTh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TIOHATUAMHA M METOJaMH
bu3nYecKoil HayKH;

BJIQ/ICTh HAaBBIKAMH y4eOHO-HCCIIEJIOBATETILCKON W TPOEKTHOU JAEATEIHHOCTH
B 00slacTu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
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METOJIOB PEIICHHS 3a7a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHUIO PA3TUIHBIX METOIOB
MIO3HAHWS,

BIIAJICTh BUJAMU JEATEIBHOCTH 1O TOJIYYEHUI0O HOBOTO 3HAHUS, €ro
WHTEPIpETalUU, TPeoOPa30BaHUIO M MPUMEHECHUIO B PA3JIMYHBIX YUCOHBIX CUTYaIUSX,
B TOM YHCJI€ TIPU CO3JJaHUU YUEOHBIX IMPOEKTOB B 00JaCTH (PU3UKU;

BBISIBIIATH MIPUYUHHO-CIICJICTBEHHBIE CBS3U U aKTYaJM3UPOBATh 33/1a4y, BBIABUTATh
TUTIOTE3y €€ pelIeHHUs, HaX0IUTh apTYMEHTHI JUTsl JIOKa3aTeIhCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl ¥ KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIC B XOJI€ PEIICHUsS 3a/adll pe3yJbTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh ®  (OpPMYIUpOBaTh COOCTBEHHBIE 3amayl B  00pa3oBaTeIbHOM
JEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHHH (PU3HKH;

JaBaTh OIEHKY HOBBIM CUTYallMsIM, OLIEHUBAThH MPUOOPETEHHBIHN OTIBIT,

yMETh TEpPEHOCUTh 3HaHWA 10 (u3MKe B  TPAKTHUECKYIO  0OJaCTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE UJICH, TIpEIaraTh OPUTUHAIBHBIC TIOIXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, TOTTYCKAIONUE AIbTEPHATUBHBIC PEIICHU.

Pabora c undopmanmeii:

BJIQJICTh HABBIKAMHU TIONy4YeHHUs HWHPOpMaruu  (U3HUECKOTO  COJCpIKaHUS
U3 HWCTOYHHUKOB Pa3HBIX THUIIOB, CAaMOCTOSATEIHLHO OCYIIECTBISATH TOWCK, AaHAJIU3,
CHUCTEMATH3aIMI0 W WHTEPIpeTaIio WHGOPMAIIMK Pa3IWYHBIX BUIOB H (opm
IIPE/ICTABIICHHUS,

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITHH;

UCIIONIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHI
B PpCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥  OPTaHHU3AIMOHHBIX 3aj]a4
Cc coOmoneHueM TpeOOBaHUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M O3TUYECKHX HOPM, HOPM HWH(GOPMAIIMOHHON
0e3011aCHOCTH;

co37aBaTh TEKCThI (PU3MYECKOTO COJEpk,aHUS B Pa3IMUHBIX (hopmaTax ¢ y4ETOM
Ha3HaueHUs HMHPOpPMAIMU U LEJEBON ayJIUTOPHH, BBHIOMpas ONTHUMAIBHYIO (GopMy
MIPEICTABIICHUS I BU3YATU3allUU.

KoMMmyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:
OCYLIECTBJISATH 00IIEHNE HA YpOKax (PM3UKU U BO BHE-YPOUHOMU AESTEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYAlMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SA3BIKOBBIX
CPEJICTB;
MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIMBUTyaJIbHON pabOTHI;
BBIOMpATH TEMATUKY U METOIbl COBMECTHBIX JEHCTBUH C yUETOM OOIIUX UHTEPECOB,
Y BO3MOXKHOCTEM Ka)XJJ0TO YWiICHA KOJIJIEKTUBA;
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MMPUHUMATH LEJIM COBMECTHOW JAEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSA M0 €€ TOCTHKEHUIO: COCTABIIATH IUIAH JCUCTBUM, PACHPEAEIATH POJIH C YUETOM
MHEHUW yYaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAa4E€CTBO CBOETO BKJIAJIa M KaXKIOTO yYaCTHHKA KOMAHJbI B OOIIHIA
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IPOEKTHI, OIEHWBATh MUAEW C TO3UMLUMA HOBU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MTO3UTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYALUSX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITMATUBHBIM.

PerynsiTuBHble yHHBepPCaJbHble Y4eOHbIe JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh TO3HABATEIBHYIO ACSITEIbHOCTD B 00J1acTU (DPU3UKU
Y ACTPOHOMMUH, BBISIBIISITH IPOOIEMbI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBIATh IUJIAH PELICHHUS PACUETHBIX M KAYECTBEHHBIX 3a/ady,
TJIaH BBIMIOJTHEHUS TPAKTUYECKOH pPaOOThI ¢ yYETOM HWMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYAaLIUSIM;

pacHIMpSTh PAMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieJ1IaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pELICHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IPYAUIMU B 00JacTU (PUBUKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHBI HHTEJJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IE€Th HABbIKAMU I03HABATEJIbHOM pe(hIeKCUU KaK OCO3HAHMSI COBEPILIAEMBbIX
JNEUCTBUI U MBICIUTENBHBIX IPOLIECCOB, UX PE3YITATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pediiekcun sl OIICHKU CHUTYyalllH, BbIOOpa BEPHOTO
peuieHus;

YMETh OLEHUBATHh PUCKU U CBOEBPEMEHHO TPUHUMATh PELICHUS IO UX CHUXKEHHIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX [IPU aHAJIMU3E PE3YJIbTATOB 1€ATEIbHOCTH;

NPUHUMATH ce0sl, TIOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M ApTYMEHTHI IPYTUX IPH aHAIU3€E PE3YIbTATOB JAESITEIbHOCTH;

IpU3HABaTh CBOE MIPaBO U IPABO JPYTUX HA OLIUOKHU.

B mnponecce AOCTMKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHSI IPOrPAMMBI
no ¢u3uKe A YpPOBHA cpeaHero oOmero oOpa3oBaHus y  0Oydarommxcs
COBEpIICHCTBYETCS HYMOLIMOHAJIbHBIHI UHTEIJIEKT, IIPENO0JIaratoui
c(OPMUPOBAHHOCTD:
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CaMOCO3HaHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHHME, BUJIETh HAMPABICHUS PAa3BUTH COOCTBEHHON 3MOIIMOHANBEHOU c(hephl, OBITH
YBEPEHHBIM B ceO¢;

CaMOpETyJIMpPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YyMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 32 CBOE MTOBEACHHE, CIOCOOHOCTh a/laliTUPOBATHCS K SMOIIMOHATIbHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMK, BKIIOYAIONIEH CTpEeMJICHHE K [OCTIKEHHUIO ILeNu U
yCHexy, OINTUMHU3M, WHULUATUBHOCTb, YMEHHE JEMCTBOBAaTh, HCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMIATUM, BKJIKOYAIOIIEH CIOCOOHOCTh IOHHMMATh SMOLMOHAIBHOE COCTOSHUE
IPYTHUX, YIYUTHIBATh €0 IIPU OCYLIECTBICHUHU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOILIEHUSIC
JOPYTUMH JOAbMH, 3a00TUTHCSA, IPOSIBIIATh UHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kJjacce mpeaMETHBIC PEe3yiIbTaThl HA 0Aa30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax poJib W Mecto (u3uku B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOACH;

YUYUTBIBATh  TPAHUIIBl MPUMEHEHUs] HW3YYCHHBIX  (PU3MYECKHUX  MOJEeTeH:
MaTepualibHas TOYKa, MHEpIUalbHas CHUCTEMa OTCYETA, aOCOJIIOTHO TBEPAOE TEJO,
WJICaTbHBIM Ta3, MOJEIU CTPOEHHS Ta30B, KUIKOCTEM W TBEPABIX TEJ, TOUYCUYHBIN
ANIEKTPUUYECKUH 3apsi/i MPU pellieHUH (PU3MIECKUX 3a/]1a4;

pacno3HaBaTh (puU3MUECKHe SBICHUS (TIPOIECCH) M OOBSACHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA W
ANEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJMUHEIHOE IBUKECHHUE,
CBOOOJTHOE TaJIeHNEe TeJ, JBM)KCHHE MO0 OKPYKHOCTH, MHEPIIHS, B3aUMOJCHCTBUE TEl,
nuddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH U TBEPIBIX TEJl, K3BMEHEHHE
o0béMa Ted TpH HarpeBaHWM (OXJAXICHWH), TEIJIOBOE pPaBHOBECHE, HCITAPCHHE,
KOHJEHCAIUs, TUIaBJICHUE, KPUCTAIIM3AlUsl, KUTICHUE, BIIAXKHOCTh BO3/1yXa,IOBBIIIICHUE
JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXKAY MapaMeTpaMu
COCTOSIHMSI Ta3a B U30IpoIleccax, JIEKTpU3aliis TeJl, B3aUMOICHCTBUE 3aps/I0B;

ONUCHIBATh MEXAHUYECKOE JIBUKEHUE, HCMOJb3ys (U3NYECKUE BEIIUYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cuja, UMITYJIbC
Tela, KUHETHYEeCKash JHEprus, MOTCHIMaJIbHAsl DJHEPrusi, MexaHudeckas paborta,
MEXaHHUYECKass MOIIHOCTh; MPH OMUCAHUU MPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICI
HCIIOJB3YEMbIX BEJIWYMH, HUX OO0O3HAUCHHS M CIUHMIBI, HaXOAUTh (OPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU BEJIMUMHAMU;
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ONKCHIBATh U3yUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHMS, UCIOIb3YS
(u3nyecKkue BEIMYMHBL: 1aBJICHUE ra3a, TEMIIEpaTypa, CPEeIHssT KHHETUUECKAas YHEPIHsI
XaOTHYECKOIO0  JBMIKEHHUS MOJIEKYJ, CpEJHEKBAaJpaTU4yHasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padoTa rasza, KodQ(PHUIHMEHT MOJE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENsl; IPU ONMCAHMM INPABWIBHO TPAKTOBATh (PM3MUYECKUI
CMBIC UCHOJB3YEMBIX BEIUYMH, UX OOO3HAYCHUS W €JUHUIIbI, HAXOJUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAM;

ONMKCHIBATh M3YYEHHBIE SJIEKTPUUYECKHME CBOWCTBA BEIIECTBA U 3JIEKTPUUECKUE
sBJIEHUSI (IIPOLECCHI), HMCHOIB3Ys (PU3MUECKHE BEIUYUHBL DBJICKTPUUECKUN 3apsil,
AIIEKTPUUECKOE T0JIe, HANPSHKEHHOCTD MOJs, MOTEHUUAN, Pa3HOCTh MOTEHIMAJIOB; IPU
ONMMCAHUU TPABUIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI HCHOJb3YEMBIX BEJIMYUH, HUX
0003HAUEHUS U €JUHUIIBI; YKa3bIBaTh (DOPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (DU3UUECKYIO
BEJIMYUHY C IPYTHUMH BEJIMYNHAMY;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3YS PU3NUECKUE 3aKOHbI
YU OpUHLMIBL 3aKOH BcemupHoro tsiarorenus, I, II u III 3axkonbl HproTOHA, 3akoH
COXpPaHEHUS MEXAHMYECKOW JHEPIruH, 3aKOH COXPAHEHUs UMIIYJbCa, PUHIUI
CYNEpIO3ULIMA CWJI, TPUHILMI PABHOMPABHUS HWHEPUHUAIbHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHEeW KWHETUYECKOW SHEPrHH TEIUIOBOIO JBIXKCHHS MOJIEKYJ C aOCOJTIOTHOMN
TEeMIIepaTypoil, MEePBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsaa, 3akoH KylioHa, mpu 3TOM pasiauyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUS (TPAHUILIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPHUHILMIBI JEHCTBUA MAIKWH, MTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3ziuyarh YCJIOBUS HX O€30IaCHOr0 HCIOJb30BaHUS B IOBCEIHEBHOM
KU3HY;

BBINIOJIHSATH SKCIIEPUMEHTHI 110 UCCIETOBAHUIO (DU3UUECKUX SBJICHUA U MPOLECCOB
C HUCHOJB30BaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUN, IpPHU 3TOM (OPMYJIHPOBATH
npoOJsieMy/3ajady M TUNOTE3y Y4e€OHOro OKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 TIPEJI0AKEHHOT0 000y I0BaHUs, MPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI PUZNUECKUX BEIUYUH, IPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS W HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKHU ITOTPEIHOCTEN N3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (PH3NYECKIMH BETMYMHAMU C UCTIOJIB30BAHUEM
OpSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCUPOBATh PE3YJIbTATHI
MOJTyYE€HHOM 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TaOIHIl U TpadUKOB, /IenaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIIEI0BAHHUS;

co0uro1aTh paBuiia 0€3011aCHOTO TPyAa IIPU MIPOBEIEHUH HCCIIE0BaHUN B paMKax
y4eOHOI'0 3KCHEPUMEHTA, YYEOHO-UCCIEN0BATENbCKOW W MPOEKTHOM JESITEIbHOCTUC
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1JAOOPAaTOPHOI0o 000pyAOBAHNUS;

pemarh pacuéTHble 3a7jaud C SIBHO 33JJaHHOW (DPU3MUYECKOM MOJEINbIO, UCIOJIb3Ys
¢uznyecKkue 3aKOHBI U MPUHITUIBI, HA OCHOBE aHallM3a YCJIOBUSA 3a/1a4d BHIOUPAThH
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(bU3HYECKyI0 MOJICIIb, BBIIETATh PU3NUYECKHUE BETUUYUHBI U POPMYJIbl, HEOOXOIUMBIE AJIs
€€ pelIeHHUs, TPOBOAUTh PACUEThl U OIIEHMBATh PEATbHOCTHh IMOJYYEHHOIO 3HAYECHUS
(M3UYECKON BEITMYUHEI;

pemaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUYUBYIO
LEMOYKY PACCYXIEHUI C ONOpOM Ha H3y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3ajlady COBpPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HMHTEPIPETAlUd W MPEICTaBICHUS
y4eOHON 1 HAyYHO-MOMYJISIPHON HH(POPMAIINH, TIOTYYSCHHON U3 Pa3TUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

NPUBOIUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, O0BSICHEHHE MTPOILIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HHU IS
oOecnieueHrss 0€30MaCHOCTH TpU  OOpamieHHMH ¢ MNOpUOOpaMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, IJIsi COXPAHEHHsI 3J0POBBS U COONIONCHUS HOPM HKOJIOTHMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B IpyMIe C BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJICH, MITaHUPOBAThH
paboTy TpyHmbl, pPaIlMOHAIBHO paclpeiessTh O0S3aHHOCTU U IUTAaHUPOBATH
JIeATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsiX, aJ€KBAaTHO OLIEHMBATh BKJIAJ Ka)JIOTOH3
YYaCTHUKOB I'PYIIIbI B PEIIEHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koHiy oOyuenust B 11 kJjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y O0YUaIOIIUXCS YMEHUH:

JEMOHCTPHPOBaTh Ha MpUMEpax poJib M MecTo (u3uku B (HOpPMHPOBAHUH
COBpPEMEHHOW HAay4YHOW KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJOTHA, B TMPAKTUYECKOW NEATEIBHOCTH JIIOACH, IEIOCTHOCTh W EIUHCTBO
duznyeCcKoil KapTUHBI MUPA;

YYHATHIBATh TPAHMIIBI MPUMEHEHUS W3YyUCHHBIX (PU3MUYCCKUX MOJEIICH: TOUYCUHBIN
AIIEKTPUYECKUH 3apsii, JIyd CBETA, TOUCUHBI HCTOYHHUK CBETA, SJEPHAs MOJAEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7Jpa TIPU pemIeHuu GU3NIECKUX 3a]1a4;

pacrno3HaBaTh (PU3UYECKHE SIBICHUSA (TPOIECCh) M OOBSICHATH UX Ha OCHOBE
3aKOHOB DJJICKTPOAWHAMHUKH W KBAaHTOBOW (DM3MKH: SJIEKTpUUYECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUS TOKAa, B3aWMMOJCHCTBHE
MarHuTOB, JEKTPOMArHUTHAs WHAYKIHS, ACHCTBHE MAarHUTHOTO IOJI HA MPOBOTHUK
C TOKOM W JBIKYIIUICS 3apsl, OSJICKTPOMArHUTHBIC KOJEOaHUS W  BOJHBI,
NPSIMOJIMHEIHOE PaCcIpOCTPAHEHUE CBETa, OTPAXKEHHUE, MPEJIOMIICHHEe, HHTep(epeHIINS,
TUQpakus W TOJSPU3AIM CBETa, IUCIEPCUS CBETa, (POTOIMEKTpudeckuid 3hdexrt
(potoaddexT), cBeTOBOE maBICHHWE, BOHHUKHOBEHHE JIMHEHMYATOTO CHEKTpa aTroMa
BOJIOPOJIa, €CTECTBCHHASI U HCKYCCTBEHHASI PaIUOAKTUBHOCTB;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BEUIECTBA (AIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTD PA3IMYHBIX CPENl) U AJIEKTPOMArHUTHBIE
SBJICHUSI (MPOLECCHI), UCIIONB3YSl (PU3NYECKUE BEIMUYMHBI: AJIEKTPUUECKUH 3apsll, cuia
TOKa, OJJIEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTD
MOTEHINAJIOB, JIEKTPOABUKYIIas Cuia, padoTa TOKa, MHAYKIUS MAarHUTHOTO TI0JIsA, CHJIa
Awmnepa, cwia JlopeHua, HHAYKTHBHOCTh KaTYIIKH, SHEPIUs 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, MePUOJ M YacToTa KoJeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B TPOLIECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTOsiHME W ONTHYECKas CuJla JIMH3bI, MPU ONHCAHUU NPABUIBHO TPAKTOBATH
(bU3MYECKUIl CMBICT MCHOJb3YEMbIX BEJIMYMH, X 0003HAYEHUS W €AMHMIIbI, YKA3bIBATh
(dbopMyIIBI, CBSI3BIBAIONIME JAHHYIO (PU3NUYECKYIO BEIMUMHY C APYTUMH BEIHUYUHAMU,

OTKCHIBaTh U3yUEHHbIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NUECKUe
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YJHEPTUs
U UMITYJIC (POTOHA, TIEPUO]] TTOTypacaja, SHEPTUsl CBSI3U aTOMHBIX SJIEp, IPU OMMCAHUN
IPaBUIBHO TPAKTOBATH (PU3HUECKUI CMBICI UCTIOIb3YEMBIX BETUYNH, UX 0003HAUYECHHUS U
€IUHUIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JIaHHYI0 (PU3MYECKYIO BEIUYHUHY
C IPYTUMH BEIMUYMHAMHU, BBIYUCIISITH 3HAYCHUE (PU3MUECKON BEJTMUUHBI,

aHAIM3UPOBaTh (PU3UYECKHE MTPOLIECCHI U SIBJICHUS, UCTIOb3Ys (PU3NUECKUE 3aKOHbI
U NpUHLMIBL: 3aK0H OMa, 3aKOHBI ITOCJEN0BATEIBHOTO U MMAPAIUIEIBHOTO COEAUHEHUS
MPOBOJIHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOW HMHAYKIHWH, 3aKOH
OPSIMOJIMHEWHOTO  paclpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
IpeJIOMJICHUSI CBETa, ypaBHEHWE OWHIITeHHa s GoTodddexTa, 3aKOH COXpaHEHUS
SHEPruu, 3aKOH COXPAHEHUS HMMIIYJbCa, 3aKOH COXPAHEHHS BJIEKTPUYECKOro 3apsja,
3aKOH COXpPAHEHUsI MaCCOBOT0 YMCJIA, MOCTYJIaThl bopa, 3aKk0H palnOakTUBHOIO pacnaja,
OpU 3TOM pa3iuyaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHUYecKoe
BBIPAKEHUE U YCIOBUS (TpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

ONpPENENIATh HAMPABICHHE BEKTOPAa WHIYKIIMM MArHUTHOIO IMOJS MPOBOJHHUKAC
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh M OINHCHIBATH M300pa’KE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIEI0BaHUI0 (PU3NUYECKUX SBJIECHUIN U MPOIIECCOB
C HUCTIOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEpPEHHUH: MpH 3TOM (OPMYIHUPOBATH
npobiieMy/3aauyy M TUIOTE3y Y4EeOHOrOo HKCIEPUMEHTa, COOUpaTh YCTaHOBKY U3
PEJI0KEHHOT0 000PYI0BaHHUS, TPOBOJIUTH OMBIT U (POPMYITMPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIHUNH, IIPH ITOM
BBIOMpPATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS U HCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH NOTPEIIHOCTEN H3MEPEHN;

UCCJIeIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEJIMYUH C MCIOJb30BAHUEM MPSIMBIX
U3MEPEHHUI: TpHU OSTOM KOHCTPYMpPOBAThb YCTAHOBKY, (UKCHPOBATH pE3YJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYHMH B BUIEC TAaONUI[ U TpadUKOB, IEIaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEI0BAHNUS;
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co0roAaTh mpasuiia 0€30MacHOro TpyAa MPH MPOBEICHUH UCCIEA0BaHNN B paMKax
y4e0HOTO 3KCIEepUMEHTa, Y4eOHO-UCCIeNOBATENbCKOW W MPOEKTHOM NeATETbHOCTHC
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1JAOOPaTOPHOTo 000pyAOBAHNUS;

pemath pacu€THbIE 3a7a4d C SIBHO 33JaHHOM (DU3MUECKON MOJENbIO, MCIOJIb3Ys
¢usznyeckue 3aKOHbI M TMPHUHIUIBI, HA OCHOBE aHAlM3a YCIOBUS 3aJayd BBHIOMPATH
(U3NUECKyI0 MO/IETb, BBIIEIATh (PU3NUECKUE BETUUYMUHBI U (POPMYJIbI, HEOOXOIUMBIE IJIs
e peleHusi, TPOBOAUTh PACUYEThl U OICHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS
($u3nUecKoil BETUUNHBL;

pemaTh KauyeCTBEHHbIE 3aJaud: BBICTPAMBATH JIOTUYECKH HENPOTHBOPEUUBYIO
[EeMOYKy pacCyXJeHU C ONOpoil Ha W3y4YEeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue SBICHUS;

UCIIONIb30BaTh NPU PELICHUH Y4YeOHBIX 3aJady COBpEMEHHbIE HH()OPMALMOHHBIE
TEXHOJOTHH JUIS TIOMCKA, CTPYKTYPUPOBAHHs, HWHTEPIPETALlMU U MPEACTAaBICHUS
y4eOHOI ¥ HayYHO-TIONYJISIpHON HH(OPMAIMH, TTOIYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(OpMaIHIo;

OOBSCHATh NPUHLHUIIBI JEUCTBUS MAIlUH, MPUOOPOB M TEXHUUYECKHX YCTPOICTB,
pa3nuyaTh yCIOBHs UX 0€3011aCHOTO UCTIOIb30BaHUS B IOBCEIHEBHON )KU3HU;

NPUBOJUTH HPUMEPHl BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKe B MOBCEAHEBHOW >KU3HHM IS
obOecrieueHrs O€30MACHOCTA TMpU OOpallleHud ¢ npubdopaMu M TEXHUYECKUMU
yCTpOMCTBAMH, IJIsi COXPAHEHHsI 3J0pOBbS U COONIONCHHS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B IpyMIIE C BHIMOJIHEHUEM PA3IMUHbIX COI[MAIbHBIX POJIeH, TUIaHUPOBATh
paboTy Tpynmbl, paMOHANBHO pPACIPEAENATh OO0S3aHHOCTHM U IUIAHUPOBATh
JIeSITEIbHOCTh B HECTAHIAPTHBIX CUTYaIUsAX, aJCKBATHO OIICHWBATh BKJAJ KaKIOTOM3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpuBaeMon IPOOJIEMBI.
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denepanpHas padouas mporpamma | Puzuka. 10—11 kimaccesr (6a30BbIN yPOBEHB)

10 KJIACC
Haumenosaunue
No KomuuectBo OCHOBHEIE BUBI 1€ITEILHOCTHA
pa3ziesioB U TeEM [IporpammHoOe conepxkanue
n/n 4acoB o0yJaromuxcs

y4eOHOro npeaMera

Pa3znen 1. ®u3uka v MeTOAbI HAYYHOI'O IIO3HAHMUS

1.1 | ®usuka u METOIBI 2
Hay4YHOTO IMO3HAHUS

®du3rKa — HayKa O MPUPOJIE.
HayuHble MmeToabI MO3HAHUS
OKpPY’KaroIlero Mupa.

Ponb sxcnepumenTa u Teopun

B IIPOLIECCE MMO3HAHUS TPUPOJIBI.
DKCIepUMEHT B (pU3HKe.
MonenupoBanue Gpusnueckux
SIBJICHUU U TIpoueccoB. Hayunbie
runoresbl. Pu3nuecKue 3aKOHbI U
TeOpuu. I paHULIBI TPUMEHUMOCTH
¢du3nueckux 3akoHOB. [IpuHIHN
COOTBETCTBHS.

Ponb u Mmecto Gpusuku

B (hOPMHUPOBAHUH COBPEMEHHOI
HAay4YHOU KapTUHBI MUDA,

B [IPAKTUYECKOU JEATEITBHOCTH JIFOJIEU

W3yueHnne HaydHBIX (AIMIUPUIECKUX U
TEOPETUYECKHX ) METOAOB MO3HAHUS
OKpY’KaroIIero Mupa.

OO6cy:xneHre rpaHuil TPUMEHUMOCTH
(U3HYECKUX 3aKOHOB U TEOPHIA.
PaGora B rpyrmiie mo moaroToBke
KOPOTKHX COOOIICHHI O POJTU B MECTe
(GU3UKY B HAyKE U B MPAKTHYECKOU
NESITEIbHOCTH JIIOJIEH.

JleMoHCTpanus aHAJIOTOBBIX U

(G POBBIX U3MEPUTETBHBIX TPHOOPOB,
KOMITBIOTEPHBIX TATIYNKOB.

OcBoeHHE OCHOBHBIX MPUEMOB PabOTHI
¢ mudpoBoit 1aboparopueit o pusnke

Hroro no pazneny 2

! Tpu paspaGotke pabodeil mporpaMMbl B TEMaTHIECKOM TTAHUPOBAHUH JIOJKHBI OBITh yUTEHBI BO3MOKHOCTH MCIIOJIBb30BAHMUS SJIEKTPOHHBIX (IU(POBHIX)
00pa3oBaTeNbHBIX PECYPCOB, ABISIONINXCS YIeOHO-METOAMIECKUMHI MaTepHaIaMy, COAepKaHNe KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30BaHUH.
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Pa3nen 2. Mexanuka

2.1

Kunemartunka

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBwxkeHnsa. Cucrema oTcuéTa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHHE MaTepUaIbHON TOUKH,
UX IPOEKIUN HA OCU CUCTEMBI
koopauHat. CioxeHue
MEPEMEILICHUH U CII0KEHUE
CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSMOJIMHEWHOE JBUKCHUE.
['paduixu 3aBUCUMOCTH KOOpPAUHAT,
CKOPOCTH, YCKOPEHUS, ITyTU U
MIEPEMEILIECHHS MaTEPUATIBHON TOUKH
OT BPEMEHH.

CBoOoaHOE nasieHue. Y CKOpeHue
CBOOOJIHOTO Ma/ICHHUS.
KpuBonuHenHoe nBMKEHHE.
JIBr>KeHHne MaTepUaIbHOM TOYKU
10 OKPY’KHOCTH C ITOCTOSIHHOM T10
MOJYJIFO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JIMHENHAsI CKOPOCTb.
[lepuon u yactora oOpanieHusl.
L{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHuyeckue ycTpoucTBa u

[IpoBeneHrE SKCIEPUMEHTA: U3YUEHNE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
ONpPEICIICHUS MTHOBEHHOW CKOPOCTH;
VCCIIEJOBAHUE COOTHOLIEHUS MEXKTY
MyTSAMHU, IPOUJIEHHBIMU TEJIOM

3a [TOCIEA0BATEIbHBIE PABHBIE
MIPOMEKYTKHA BPEMEHU IIPU
PAaBHOYCKOPEHHOM JIBUKCHUU

C HAYAJIbBHOW CKOPOCTBIO, PABHOU HYJIIO;
W3YUYCHHE IBUKEHUS IIAPUKa B BSI3KOU
KUJKOCTH; U3YUYEHUE JIBHXKCHUS TENa,
OpOIIEHHOTO TOPU30HTAIIBHO.
OObsicCHEHNE OCHOBHBIX MPUHIIATIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: CIIUJIOMETP, LEMHbIE U
pEMEHHBIE Mepeiaun JBHKCHUS; U
yCJIOBHUM UX 0€301aCHOTO
MCIIOJIb30BaHUs B MIOBCEIHEBHOM
KU3ZHU.

Penienue pacu€THbIX 337124 C SIBHO
3aJIaHHON (PU3MIECKON MOJICITBIO

C MCTOJIb30BAHUEM OCHOBHBIX (hOPMYIT
KUHEMAaTHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCHUMOCTEN KMHEMATUYECKUX
BEJINYMH OT BPEMEHHU

JUIS PABHOMEPHOTO
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MMPAaKTNYCCKOC ITPUMCHCHUC!
CIIMaAOMETP, ABMKCHHUEC CHAPA 0B,
OCIIHBIC U peMéHHBIC nepeaadun

Y PAaBHOYCKOPEHHOTO NPSIMOJIMHENHOTO
JBH>KECHUSL.

Pacno3naBanue pu3nyecKux sBICHUN
B y4E€OHBIX OMBITaX U OKPY’Karolen
JKA3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUKEHHE, CBOOOIHOE MaJICHUE TE,
JBH>KCHUE TIO OKPYKHOCTH.

OnucaHrue MEXaHUYECKOTO JBUKEHUS
C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: KOOP/INHATA, Ty Th,
NIEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpymmax npu ruiaHuPOBaHUU,
MIPOBEICHUN U UHTEPITPETALIUN
pPEe3yJIbTATOB OIBITOB U aHAJIN3E
JIOTTOJTHUTENIBHBIX HICTOYHUKOB
uH(bOpMAaIIUU TI0 TEME

2.2

JlnHamuka

[IpuHIMT OTHOCUTETBHOCTH
lanmunes. Ilepsoiii 3akoH HproToHAa.
NHuepumnanbHbIie CUCTEMBI OTCUETA.
Macca Tena. Cuna. [IpuHuun
CyINEPNO3ULINM CHI. BTOpou 3aKkoH

Hprorona 111 MaTeprabHOM TOYKH.

Tperuit 3akoH HeroToOHA

ISl MaTEPUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHMUS.
Cuna tsxectu. IlepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHHE Macc B3aUMOJEHCTBYIOIUX
TeN.

N3yueHne 3aBUCUMOCTH CUIIBI
yOpyrocTu oT AehopMariii; CpaBHCHHE
CHUJI TPEHUS TIOKOSI, KaYeHUS U
CKOJIbKEHHUSI.

OObsicHEHUE HEBECOMOCTH.
[IpoBenenne 3KkCIepUMEHTA:
UCCJIEIOBaHHE 3aBUCUMOCTHU CHII
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KHHE
U PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (moxos,
CKOJIbKEHHSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHUsI CKOJIBKEHUS U CUIIA
Tpenust nokosi. KoaddunmeHt
TpeHus. Cuia COnpoTUBICHUS
IIPU JBUKECHUM TeNA B )KUIKOCTH
WJIU Ta3e.

ITocTynarenbHOE U BpaIaTeIbHOE
IBUKEHHE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHIIBI OTHOCUTEIBHO OCH
BpauieHus. [1neyo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TENA.
TexHuyeckue ycTporcTBa u
IPaKTUYECKOE MPUMEHEHUE:
MOJIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopManyu; u3ydeHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
UCCIIeJIOBAaHUE YCIIOBUN paBHOBECHUS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaIleHUS.

OOBsAcHeHHEe 0COOEHHOCTEN
PaBHOMEPHOTO W PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBMYKEHUS,
CBOOOJTHOTO MAJICHUS TEN, IBHKCHHUS
0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HproToHa, 3aK0OHAa BCEMUPHOTO
TATOTEHHSL.

OObsicHEeHNE OCHOBHBIX TIPUHIIUIIOB
JNENUCTBUS MOAIIAITHUKOB U UX
PaAKTHIECKOTO IIPUMCHCHHUSI.
OObsicHEeHUE IBUKEHUS NCKYCCTBEHHBIX
CITy THHKOB.

Pemrenune pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJEIBIO

C UCHOJIL30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMUKHU.

Pacno3naBanue pu3nM4eCcKux sBJICHUM
B YUEOHBIX ONIBITaX U OKPYKAIOIICH
YKU3HU: HHEPIINS, B3aUMOICHCTBHUE TEIL.
AHam3 GU3NYECKUX MTPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHUEM 3aKOHOB U
TIPUHITUTIOR: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u III 3akonsl HeroTOHAa,
MIPUHIIUIT CYTIEPHO3ULIUN CHUJI, TIPUHIIUT
PaBHOIIPABHOCTU UHEPIUAIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpAaHEHUS B
MeXaHUKe

Nmnynbe MaTepuanbHON TOUYKH
(Tema), cucTeMbl MaTEepUATBHBIX

To4yeK. UMMIyJibCc CUITbI U U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPaHECHHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBI.
Kunernueckas sneprus
MaTepUaIbHOU TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPIUMu.

IloreHumManbHas SHEPrusl.
IloTeHnManbHas Y3HEPTUSL yIPYTO
1e(pOpMUPOBAHHON MPYKUHBIL.
IloTeHnManbHas SHEpPrus Tena
BOJIM3U MTOBEPXHOCTU 3EMIIH.
IloTeHnuaapHBIE U
HEMOTeHMaIbHbIE CHIIBI. CBSA3b
pabOThl HEMOTEHIMAJIBHBIX CHJI
C U3BMEHEHNEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEIl. 3aKOH
COXPaHEHUSI MEXaHUYECKON
DHEPI'UH.

Ynpyrue u Heynpyrue

[IpoBeneHue FKCIEPUMEHTA: U3YUCHUE
abCOJIIOTHO HEYNIPYTOro yaapa

C TIOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIIEIOBAaHUE
CBSI3U PAOOTHI CUITBI C U3MEHEHUEM
MEXaHUYECKOI PHEpruu Tea

Ha MPUMEpE PACTSHKEHUSI PE3UHOBOTO
KIyTa.

OrieHka aOCOJIFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEPEHNN (PU3NUECKHUX
BEJINYUH.

Pemienune pacu€THbIX 337124 C SIBHO
3a71aHHOM (PM3UYECKON MOJIEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TMHAMUKU U 3aKOHOB
COXpaHCHUS.

Pelienrie kayeCTBEHHBIX 3a/1a4

C OIOPOil HAa U3YUYEHHBIE B pa3Jeie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS.

Onucanue MEXaHUYECKOTO JBUKEHHUS C
UCIIOJIb30BaHUEM (DU3NYECKUX BEJIUYUMH:
UMITYJIbC T€Ja, KHHETUYECKAasl SHEPIrusl,
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CTOJIKHOBEHHS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IIPUMEHEHUE:
BOJIOMET, KONEP, NPy KUHHBIN
IIACTOJIET, JBUKEHUE PAKET

MOTEHUIUAJIbHAS SHEPT U, MEXaHUYECKas
paboTta, MexaHUYECKasi MOIITHOCTb.
AHanu3 pU3nYecKux npoueccoB u
SIBJICHUM C HCIIOJIb30BAaHUEM 3aKOHA
COXpPAaHEHUS MEXaHUYECKOU SHEPIUH,
3aKOHA COXPAHEHUSI UMITYJIbCA.
OObsicHEeHE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUSA U NIPAKTUYECKOTO
MPUMEHEHUS TEXHUUECKUX YCTPOMCTB,
TAKUX KaK: BOJIOMET, KOTED,
IIPYKUHHBIN ITUCTOJIET.

OO0bsicHEHUE TBUKEHUS PAKET C OMOPOH
Ha U3yUYCHHbBIC (PU3NUECKHE BEJIMUYUHBI U
3aKOHBI MEXaHUKH.

Hcnonp3oBaHue npu nNoaroToBKe
COOOIIIEHH O MPUMEHEHUHU 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTUM JIJIst
MOUCKa, CTPYKTYpUPOBAHHS,
WHTEPIIPETALNUN U MPEJICTABICHUS
nH(popMaIu, KpUTUYECKUN aHaIn3
noyry4aemMoit uHpopmMaiuu

[IpoBeneHne KOCBEHHBIX U3MEPEHU,
HCCJIEIOBAHUN 3aBUCUMOCTEN
bu3HYecKUX BETUYNH, POBEPKa
MPEVIOKEHHBIX TUIOTE3

Hroro no pazuneny

18
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Pasznen 3. MoJiekyasipaasi Gu3HKa M TEPMOJIMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE MMOJOXKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPHUH U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE IBHKEHUE.
Huddyszus. Xapakrep ABHKECHUS U
B3aMMOJICHCTBUS YaCTHUIl BEILIECTBA.
Mopenu cTpoeHus ra3os,
XKUIKOCTEU U TBEPABIX TE U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojeler. Macca u
pasMepbl MoJieky1. KonnuectBo
BemiecTBa. [loctostHaas ABoraapo.
TennoBoe paBHOBECHE.
Temmieparypa u e€ usmepeHue.
[Tkana remneparyp Llenscus.
Mopenb naeanpHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYISIPHO-KUHETHYECKON
TEOPUU UIECATBHOIO ra3a.
AOcoitoTHas TeMreparypa Kak Mepa
CpEIHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO JBUYKEHUS YaCTHI] T'a3a.
[Ixana remnepatyp KenbBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianeipona.

3akoH JlanpToHa. 30mponeccel

[IpoBeneHne 3KCIIEpUMEHTA:
ONPEIEIIEHUE MAcChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHui 00bEMa KOMHATHI, JaBJICHUS
Y TEMIIEPATYPHI BO3/lyXa B HEW;
MCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
rapaMeTpaMH COCTOSTHUSI Pa3pEKEHHOTO
rasa.

OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPENTHOCTEN U3MepeHul (PU3nIecKux
BEJINYUH.

OObsicHeHe OCHOBHBIX IPUHIIUIIOB
NENUCTBUN TEpMOMETpa U OapoMeTpa U
yCJIOBUM UX 0€30TacHOTO
UCIIOJIb30BAHUS B TOBCEHEBHOMN
KU3ZHHU.

Pacnio3naBanue Gpuznueckux siBICHUN

B y4E€OHBIX OMBITAX U OKPYKaIOIIEH
KU3HU: TUPy3usi, OpOyHOBCKOE
JBH>KCHUE.

Onucanue TEIIOBbIX SIBICHUN

C UCTIOJIb30BAHUEM (PU3UYECKUX
BEJIMYMH: JJABJICHHUE ra3a, TEMIIepaTypa,
CpeaHsIs KHHETUUECKast DHEPTHUs
XA0TUYECKOTO JIBHXKEHUS MOJIEKYI,
CpeIHEKBaApaTUYHASI CKOPOCTh
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B UJ€AJIbHOM T'a3e C HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IPOLECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuuYecKne yCTpoucTBa U
MPAKTUYECKOE TPUMEHEHHE:
TepMOMETp, OapOMETP

MOJIEKY L.
AHanu3 GU3NYECKUX MPOILIECCOB U
SIBIICHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEM
KMHETUYECKOW YJHEPTUH TETIOBOTO
JBUKEHMSI MOJIEKYJI C a0COIFOTHON
TEMIIEPaTypOH.

Pemmenne pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOEIBIO

C HUCITI0JIb30BAHUEM OCHOBHBIX
nosoxxennit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOHN (DU3HKH.

Pabota B rpynmnax npu IiaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALIUU
PE3YIBTATOB OIBITOB U aHAIIN3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMAaIUKU IO TEME

3.2

OCHOBBI
TEPMOTMHAMUKHU

10

TepmoanHaMuueckasi cuctema.
BnayTtpennss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHMUSI.
KonugecTBo TemnoTe! u padora.
BHyTpeHHs1s1 5HEPrUs OAHOATOMHOTO
UJIeaJbHOrO rasa. Bubl
TEIUIONEPEIAYN: TEMIIOTPOBOAHOCTb,
KOHBEKIIUS, U3JIy4eHHUe. Y IebHas
TEIUIOEMKOCTD BEIIECTBA.

[IpoBeaeHUE SKCIIEPUMEHTA: U3MEPECHUE
yIEJIbHOW TEIJIOEMKOCTH BEIIECTBA.
OreHka aOCOFOTHBIX M OTHOCUTETBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

N3ydenne mojieneit mapoBoil TypOUHBI,
JIBUTATENIs BHYTPEHHETO CTOPaHUs,
PEAKTUBHOTO IBUTATEJI.

OObsicHeHUE NPUHIIMIIOB JEHCTBUA U
YCJIOBHUM O€3011aCHOTO UCTIOIB30BAHMUS
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KonuyecTBO TEMIOTHI

IIpU TEIUIonepeiaye.

[TonsTre 06 annabaTHOM MpoIecce.
IlepBbIii 3aKOH TEPMOJNHAMUKH.
[IpuMeHeHue epBoro 3aKoHa
TEPMOJIMHAMUKH K U30IIPOIIECCAM.
I'padnueckas nHTEpIIpETALIMS
paboThI Ta3a.

BTopo¥ 3aK0H TEpMOIMHAMUKH.
HeoOpaTtumocTs mpoiieccoB

B IIPUPOJIE.

TerutoBeie MamuHbL. [[pruHIUTIBL
NENUCTBUS TEIJIOBBIX MAIlIUH.
[IpeobpazoBanus SHEPTUU

B TEIJIOBBIX MaIlIMHAX.
KoadduruenT moneznoro nercTpus
TETJIOBOW MAIIIUHBL.

Huxn Kapuo u ero ko durmeHt
MIOJIE3HOT'O JICHUCTBUSL.
DKOJIOTMYeCKHUE TPOOIEMbI
TEIJIOPHEPTETUKH.

TexHuueckue yCTpoucTsa u
MPAKTUYECKOE MPUMEHEHUE:
JIBUTATEJIh BHYTPEHHETO CTOPAHMUSI,
OBITOBOM XOJIOJIUIJILHUK,
KOHUIIMOHED

B IOBCEHEBHOM JKU3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOAWJIBHUKA, KOHIUIIMOHEPA.
OnucaHue CBOMCTB TEN U TEIJIOBBIX
SIBJIEHUH C UCIIOJIb30BaHUEM
(pu3UYECKUX BEIMYMH: 1aBJICHUE ra3a,
TEMIIEpaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSS SHEprusi, paboTa rasa.
Pemenne pacu€THpIX 3a71a4 C IBHO
3a1aHHOM (PHU3UYECKON MOEIBIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U popMyJT MOJIEKYJISIPHOM (PU3UKU U
TEPMOIUHAMUKHU.

Pemrenne kaueCcTBEHHBIX 3a]1a4

C OIOPOM HA U3yUYECHHBIE B pa3/eie
«MonexynsipHas pusuka u
TEPMOJIUHAMUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (pu3myeckue
SIBJICHUSL.

Pabota B rpynmnax npu aHaause
JOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME
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ArperatHbie
COCTOSIHMSI BEILIECTBA.
da3oBble Epexo/bl

[TapooGpazoBaHue U KOHIEHCALIHS.
Hcnapenue u kuneHue.
AOcoI0THast 1 OTHOCUTENbHAS
BJIAXKHOCTB BO3ayXa. HacelleHHbIM
nap. Y enbHas TeroTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TeMIEepaTyphl KATICHUS OT JaBJICHUS.
Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAJUIOB. JKuakue
kpuctaiuibl. COBpeMEHHBIE
marepuaisl. [lnaBnenue n
KpUCTaJUTA3alus. Y AeNbHas TEMI0TA
maBiaeHus. Cyonmumanus.
YpaBHeHUE TEII0BOro OanaHca.
TexHuueckue yCcTpoucTsa u
MIPAKTUYECKOE TPUMEHECHUE:
TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJIOTUH
MOJTyYEHUS] COBPEMEHHBIX
MAaTEPUAIOB, B TOM YHCIIE
HaHOMAaTEPHAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yyeHune CBOMCTB HACBIIIEHHBIX
napoB, CIOCOO0B U3MEPEHHUS
BJIAYKHOCTHU

Habmonenue kuneHus npu
MIOHMKEHHOM JaBJICHUH, HATPEBaHUS

Y TUJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHNE TPUHIIUIIOB IEUCTBUS U
yCJIOBHM O€30MTaCHOTO UCTIOH30BaHUS

B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KAJJOPUMETPA.

N3yyeHune TEXHOJIOTUN MOJTYUYECHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCIIE
HAaHOMAaTEpPHUAJIOB.

Penienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PHU3UYECKON MOJEIBIO

C HCMOJIb30BAHUEM YPABHEHUS
TEIJIOBOro OanaHca.

Penienne kauecTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS 10 TEME.
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PacnioznaBanue Gpuznyueckux siBICHUI
B YUEOHBIX OMBITAX U OKPYKAIOLIEH
KU3HU: AepopMalus TBEPBIX Tell,
HarpeBaHUe U OXJIAKICHUE Tell,
U3MEHEHHUE arperaTHbiX COCTOSIHUI
BEIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOM
buzuKH.

Hcnonb3zoBanue HHPOPMaLIMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU U
IpeCcTaBlIeHNUs] HHPOPMALIUU MIPU
MOJIFOTOBKE COOOIIEHHH O MPUMEHEHUN
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJUHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSIX

Hroro no paszneny 24
Paznen 4. DdinekTpoguHamMuKa
4.1 | DnekTpocTaTuka 10 DnekTpuzanus Tei. Jnektpuueckuid | [IpoBeneHne sKCriepuMenTa: n3MEpeHue

3apsa. [IBa Buaa aneKkTpuyecKux
3apsaoB. [IpoBogHUKY,
JTURJICKTPUKHU U TTOJTYTPOBOJIHUKH.
3aKOH COXpPaHEHUS JIEKTPUUECKOTO
3apsja.

BzaumopeiicTBue 3aps10B. 3aKOH
Kyiona. ToueuHbIl 351€eKTpUYECKHAN
3apsi. DJIEKTPUUECKOE TOJIE.

JIIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEepEeHu (HU3HUECKUX
BEJINYVH.

N3ydenune npuHIUIIOB 1ENCTBUS
JJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOopa.

N3ydenune npuHIUIIOB AEHCTBUSA
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Hanps:k€HHOCTB 2JIEKTPUYECKOTO
nons. [Ipunnun cyneprno3nuuun
ANEKTPUYECKUX nonen. JInnnmu
HaIpPsHKEHHOCTH 3JIEKTPUIECKOTO
noJIsl.

PaboTa cui 31eKTpoCcTaTuyeCcKoro
nons. [lorenupman. Pasnocts
noreHuuayoB. [IpoBoHKKY 1
TUBJIEKTPUKH B
AIEKTPOCTATUYECKOM IIOJIE.
JusnexTpruyeckast MpOHULIAEMOCTb.
OnextpoémkocTh. KoHneHcarop.
DNEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOTO KOHAEHCATOpa.
TexHuyeckue ycTponcTa u
MIPAKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOIL, AIEKTPOMETD,
AIEKTPOCTAaTUYECKAs 3AINTa,
3a3eMJICHUE AIEKTPOIPUOOPOB,
KOHJEHCATOP, KOMPOBAJIbHBIN
anrapar, CTpyWHbIN IIPUHTED

U yCJI0BUM 0€30MacHOro MPUMEHEHUS

B IIPAKTUYECKON KU3HU,
KOIHMPOBAJIBHOIO armapara, CTpynHOro
MpUHTEpA.

PaccmoTpenue puznueckux OCHOBaHUH
AIEKTPOCTATUYECKOM 3a1UTHI U
3a3eMJICHUS AJIEKTPOIIPUOOPOB.
Pemenune pacu€THbIX 3a/1a4 C IBHO
3a71aHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOPMYJ DIIEKTPOCTATHKH.

Peliennie ka4eCTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE
SABJICHUS AJIEKTPOCTATUKHU.
Pacnio3naBanue Gpuznyueckux siBJICHUI
B y4€OHBIX OMBITaX U OKPYIKAIOIIEH
YKU3HU: BJIEKTPU3ALUS TEll,
B3aMMOJICUCTBHE 3apPsIIOB U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHue n3y4eHHbIX CBOMCTB
BEIIECTBA U SJICKTPUUECKUX SIBJICHUN

C HCTIOJIb30BaHUEM (DU3UUECKUX
BEJINYMH: YJICKTPUYECKUAN 3aps,
HaNPSKEHHOCTD JIEKTPUYECKOTO MOJIS,
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MOTEHIUAJI, Pa3HOCTh MOTEHIINAJIOB,
DJIEKTPOEMKOCTb.

AHanu3 GpU3NYECKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BaHUEM
(bu3HYeCcKUX 3aKOHOB: 3aKOHA
COXpPAHEHUS JIEKTPUUECKOTO 3apsA/a,
3akoHa KymoHna.

Pabota B rpynnax npu aHanuse
JOTIOJIHUTEJIbHBIX NCTOYHUKOB
uH(OpPMAITUU U TTOATOTOBKE COOOIIICHMIA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATHKU
B OKPYKalOIleH )KU3HU U MPUMEHEHUU
VX B TEXHUKE

4.2

[HocTosTHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3InyHbIX
cpenax

12

DIEKTPUYECKUM TOK. Y CIOBUS
CYIIECTBOBAHUS JIEKTPUUYECKOTO
tToka. Mctounuku Toka. Cuiia Toka.
[TocTOsIHHBIN TOK.

Harmpsxenue.

3akoH OMma jJid yyacTka Lenu.
DIIEKTPUUECKOE COIIPOTUBIICHHUE.

Y nenpHOE CONMPOTUBIICHUE
BemiecTBa. IlociaenoBarenbHoOe,
napa’suiesibHOe, CMENIaHHOE
COEJIMHEHHE MTPOBOJIHUKOB.
Pabota aexkTpuyeckoro Toka.
3akon Jlxxoyns—JIenna. MoiHoCTb
AIEKTPUUECKOTO TOKA.

[IpoBeaeHnE 3KCIEPUMEHTA: U3YUECHHUE
CMELIAaHHOT'O COEIMHEHNUS PE3UCTOPOB;
n3Mepenune IJ1C uCTouHMKa TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHUE JIEKTPOJIU3A.

OreHka aOCOFOTHBIX M OTHOCUTETBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJINYUH.

OObsicHEeHUE NPUHIIUIIOB ACHCTBUSA U
yCJIOBUH 0€3011acHOTO MPUMEHEHHUSI
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
HMCTOYHUKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTEIHLHBIX IPUOOPOB,
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DNeKTpOABMKYILAS CUIa U
BHYTPEHHEE COMPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM)
anexTpuueckoit nenu. Koporkoe
3aMbIKaHUE.

DneKTpoHHAasi IPOBOJIUMOCTh
TBEPIBIX METAJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUS METAJIJIOB

OT TEMIIEpPaTypHI.
CBepXIIpOBOIUMOCT.
DNEKTPUYECKUNA TOK B BAKYYME.
CBOICTBA ANEKTPOHHBIX ITYYKOB.
[TonynpoBomauku. CoOCTBEHHAS U
MIpUMECHAasi TPOBOJAUMOCTh
noJIyIpoBOJHUKOB. CBOMCTBa
p—n-niepexona.
[TonyrpoBOIHUKOBBIE MPUOOPHI.
DNEKTPUYECKUN TOK B paCTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

DIIEKTPOIUTHYECKAS] TUCCOITHAITHS.

DNEeKTpOIH3.
DNEeKTpUYECKUN TOK B ra3ax.
CamocTrosTenbHbIN U
HECAMOCTOSATEIbHBIN pa3psi.
Mounus. [1ma3ma.
TexHudeckue yCcTpoucTsa u

TEPMOMETPA CONPOTUBJIEHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOAHUKOBBIX
JTIAOJIOB, TAJIbBAHUKH.

Pemenue pacu€THbIX 3a7a4 € ABHO
3aJlaHHOY (PU3MUECKON MOJICITBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IloCTOSHHBIIH
IIEKTPUYECKUHN TOK.

Pacno3naBanue pu3nMUeCKuX sIBICHUN
B y4€OHBIX OTIBITAX M OKPYKaIoIei
YKU3HHU: DJICKTPUUECKasl IPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaJIN3 IEKTPUYECKUX SIBIICHUN U
IIPOIIECCOB B LEIAX MOCTOSIHHOTO TOKA
C UCIIOJIB30BaHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
MOCJIEIOBATEILHOTO U MAPAJIIETIEHOTO
COEJIMHEHNUS IPOBOJHUKOB, 3aKOH
Hxoyis-Jlenna.

Onucanue u3y4eHHbIX CBOWMCTB
BEIIIECTB U AJICKTPUUECKHUX SBIICHUMN

C UCTIOJIb30BaHNEM (PU3HUECKUX
BEJIMYMH: JICKTPUYECKUU 3apsil, CUJla
TOKa, 3JICKTPUUECKOE HAIIPSKEHNUE,
AIEKTPUYECKOE CONPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHHE:
aMIIepMeTp, BOJIBTMETP, PEOCTar,
HMCTOYHHUKH TOKA,
AJIEKTPOHATPEBaTENbHEIE PUOOPHI,
AIIEKTPOOCBETUTEILHBIE IPUOOPHI,
TEPMOMETP COMPOTHBIICHHUS,
BaKyyMHBIN MO, TEPMHUCTOPHI U
(hoTOpPE3UCTOPHI,
MOJTyTIPOBOTHUKOBBIN IO/,
raJlbBaHUKa

pazHocTh noteHImanos, IJ1C, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonb3zoBanue HHPOPMaLIMOHHBIX
TEXHOJIOTHH JJIs1 IOUCKA,
CTPYKTYypPHUPOBaHUS, UHTEPIIPETALNUN U
pecTaBICHUs] HHPOPMAIIUH TTPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJOTHUSX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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11 KIIACC

HaunmeHnoBanue

No KosmuectBo OCHOBHBIE BUJIBI JIESITEILHOCTH
pa3zesioB U TEM [IporpammHoOe coaepxkaHue

/Tt 4acoB oOydJaronuxcs

y4eOHOro npeaMera
Paspnen 1. DnekrpoanHamMuka
1.1 | MaruutHoe nose. 11 [TocTOSIHHBIE MArHUTHI. [IpoBeneHrE S3KCIIEPUMEHTA: U3YUEHUE

DneKTpoMarHuTHas
WHTYKIIHS

B3anMoaelicTBHE MOCTOSIHHBIX
MarHuToB. MarHuTHoe 1oiJie.
BekTop MarauTHOM MHAYKIWH.
[IpyHIMD cyneprio3unuu
MarHMTHBIX TTojeH. JInnuu
MarHuTHOM MHAyKuuu. Kaptrna
JIMHUM MarHUTHOM MHIYKIUU OIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe€ 1oJje mpoBOJHHUKA

¢ TokoM. KapTrHa TMHUN MHIYKIUU
MarHUTHOTO MOJIS JJIMHHOT'O
MPSMOTO MTPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O IPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzanmopericTBue mpoOBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ Monyib U
HarnpapJICHHUE.

Cuna Jlopenna, €€ MOayib U
HaIpaBJICHUE. [[BUKEeHUE
3apSKEHHOUN YaCTULIBI

MarHUTHOTO MOJISl KaTYIIKH C TOKOM;
VCCIIEIOBAHNE JEUCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJIICHUS
IIEKTPOMArHUTHON MHTyKLIHH.

OneHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHHUH (PU3NUIecKux
BEJINYMH.

OOBbsAcHEHUE IPUHIUIIOB ACHCTBUS U
yCJI0BUH 0€3011aCHOT0 NPUMEHEHUS
NOCTOSIHHBIX MAarHUTOB,
JIEKTPOMArHUTOB, 3JIEKTPOIBUTaTE,
YCKOPUTEJIEH JJIEMEHTAPHBIX YaCTHLI,
VHIYKIAOHHOM MEYU.

Pemrenue pacu€THbIX 3a1a4

Ha pUMEHEHUe (POPMYJT TEMBI
«MarnuTtHoe nojue. DJIeKTpOMarHuTHas
VHIYKLUSD.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIOpPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OJHOPOJTHOM MarHUTHOM TIOJIE.
Pa6ora cumnel Jlopenna.

SIBneHune 3JIeKTpOMarHUTHOM
uHaykiuu. [ToTok BekTopa
MAarHUTHOW UHIYKIIHH.
DNEKTPOJIBUKYIIIAs CUJIa UHTYKIIHH.
3aKOH JIEKTPOMarHuTHOM
uHaykuuu @apanes.

BuxpeBoe 351eKTprudecKoe noJie.
DIIEKTPOABUKYIIAS CUJIA UHIYKIHH
B NIPOBOJHUKE, IBUKYIIEMCS
MOCTYIATEIBHO B OJJTHOPOJHOM
MAarHuTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SBIEHUE
CaMOMHYKIIMH. DIEKTPOIBIKYIIAS
cuja CaMOMHIYKIHH.

DHeprus MarHUTHOTO MOJIsI KATYIIKH
C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
TexHuueckue yCcTpoucTBa u
MIPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHUTHI,
AIEKTPOIBUTATEIIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS NI€Yb

SIBJICHUS TEMBI « MarHUTHOE I0JIE.
DJIEKTPOMATrHUTHAS] UHTYKITUSD).
OrnpeneneHue HaIPaBJICHUS BEKTOpa
WHIYKIAW MAarHATHOTO TOJIs
MPOBOJHUKA C TOKOM, CHJIbI AMIepa
u cuibl JlopeHia.

PacnioznaBanme Gpuznyueckux siBICHUI
B YUEOHBIX OIBITaX M OKPYIKaKOIICH
JKU3HHU: B3aMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHuTHAsI UHAYKIUS,
JICUCTBHE MAarHUTHOTO ITOJISA Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHIICS
3aps.

AHanu3 3JIEKTPOMArHUTHBIX SIBJICHUN
C MCIOJIb30BaHHEM 3aKOHA
AIEKTPOMAarHUTHOW WHIYKIIUH.
OnucaHne N3y4eHHBIX CBONCTB
BEIIECTB U AJIEKTPOMAarHUTHBIX
SIBJICHHUM C UCIIOJIb30BaHUEM
(U3UYECKUX BEIMYMH: MHIYKIIUS
MarHMTHOTO MOJisA, cujia AMrepa, Cuiia
JlopeHua, ”HAYKTUBHOCTh KaTyIIKH,
SHEPIUsl JIEKTPUUECKOTO0 U MAarHUTHOTO
oJjieu

Hroro no pazneny

11
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Pa3nea 2. KoJjie0anus v BOJIHBI

2.1

Mexanuueckue u
AIIEKTPOMArHUTHbBIC
KOJICOAHUS

KonebarenbHas cucrema.
CB0OOOTHBIE MEXaHUYECKUE
konebanus. [lapmoHnueckue
kosnebanwus. [lepuon, yacroTa,
aMIInTya U (pasa KoseOaHui.
[Ipy>XMHHBIN MasITHUK.
MareMaTnyecKkuii MasiTHUK.
YpaBHEHUE TapMOHUYECKUX
kosnebanwmii. [IpeBpamenne sHeprun
IPY TAPMOHUYECKUX KOJICOAHUSX.
KonebaTenbHbI KOHTYP.
CB00OOTHBIC STIEKTPOMArHATHEIE
KOJIeOaHMS B UICATEHOM
K0J1Ie0aTEIbHOM KOHTYpe. AHAJIOTHS
MEXTy MEXaHHYECKUMU 1

QJICKTPOMAIroHMTHBIMHA KOJICOAHMSIMU.

®opmyina ToMcoHa. 3aKoH
COXpaHEHMs PHEPTUHU B HI€ATHHOM
K0J1Ie0aTeIbHOM KOHTYPE.
[Ipencrasiienne 0 3aTyXaromux
Kosie0aHusX. BoiHyKIeHHbIE
MEXaHUYECKUE KOJICOaHHUS.
Pe3onanc. BeiHyXkeHHbBIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.
[IepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

Hccnenosanue nmapamMeTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/A,
YaCTOTHI, aMIUTUTYBI U (ha3bl
Kosie0aHu (MPY>KUHHBIA W/WIH
MaTEeMaTUYECKUA MASITHUK).
Habmonenue 3aryxaromux KojieOaHHii.
UccnenoBanue CBOMCTB BBIHYKIEHHbBIX
KOJIe0aHMil.

Hab6nronenue pesonanca.

[IpoBeneHne 3xciepuMeHTa:
UCCJIeI0BAHNE 3aBUCUMOCTH NIEPHOJIa
MaJibIX KOJieOaHUM Ipy3a Ha HUTU

OT JIJTMHBI HUTU U MAcCChI TPy3a;
UCCJIeIOBaHKE TIEPEMEHHOTO TOKa

B IIETH U3 MIOCJIE0BATEIHHO
COCTMHEHHBIX KOHIEHCATOPA, KaTyIIKU
U pe3ucTopa.

Ornenka abCONMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHul (PU3nIecKux
BCJTUYHH.

OObsicHEeHNE MPUHIIUIIOB ACHCTBUS U
yCIJIOBU# 0€3011acHOT0 MPUMEHEHHUSI
ANEKTPUIECKOTO 3BOHKA, T€HEpaTopa
IIEPEMEHHOT0 TOKA, JINHUU
AJIeKTpoTepeay.

Pemrenre pacuéTHbIX 3a/1a4 C SIBHO
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MoOIHOCTh TEPEMEHHOTO TOKA.
AMIUTMTYTHOE U ACUCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpanchopmarop. [IpousBocTro,
nepejaayda u noTpediieHue
AIEKTPUYECKOU IHEPTHH.
DKOJIOTHYECKUE PUCKH

IIPpH IIPOU3BOJACTBEC DJICKTPOIHCPIHUH.

Kynberypa ncnosib30BaHus
AIEKTPOIHEPTHUH B ITIOBCETHEBHOM
YKU3HH.

TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUHN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
JIeKTponepeaayd

3aJJaHHOW (PM3UYECKOI MOEIBIO

C HCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
U (popMyJ1, ONIHUCHIBAOIINX
MEXaHUYECKUE U DJIEKTPOMarHUTHbIE
Kosie0aHusl.

Onucanne MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOaHU

C UCTIOJIb30BAHUEM (PU3UYECKUX
BEJIMYUMH: IEPUOJ U 4acTOTa
KoJeOaHmii, aMIIuTy1a u (paza
KoJie0aHu, 3aps/ U Cujla ToKa

B FTapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KOJICOaHUSX.

Pemenne kauecTBEHHBIX 33124

C OIIOpPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U SJIEKTPOMarHUTHbIE
KoJie0aHusl.

Pabora B rpynmnax npu IiaHHpOBaHUH,
MIPOBEJICHUH U WHTEPIIPETAIINN
pe3yJIbTaTOB OMBITOB, U aHATN3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

Mexanuueckue u
AJIEKTPOMATrHUTHBIE
BOJIHEI

MexaHnueckre BOJIHbI, YCIOBHS
pacrnpoctpanenus. [lepuo.
CKOpOCTh pacrpoCcTpaHeHus U
JuiHa BOJHBL. [lonepeunslie u

Nzyuenne oOpa3zoBaHus U
pacrpocTpaHeHHs TIOTIEPEYHBIX H
IPOJIOTBHBIX BOJIH.
Halmronenne oTpaskeHus
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IIPOJIOJIbHBIE BOJIHBI.
WnTepdepentus u qudpaxus
MEXaHHYECKUX BOJIH.

3ByK. CkopocCTb 3BYyKa. [ pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3nydeHus
AIIEKTPOMAarHUTHBIX BOJIH. B3anmHuast
opueHTanusa BeKkTopos E, B,

V B DJIEKTPOMAarHuTHOM BOJIHE.
CBOMCTBA ANEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, IPEIIOMIICHHE,
noJisipu3anus, audpakims,
untepdepenius. CKopocTb
JJEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1IeKTPOMarHUTHBHIX BOJIH.
[IpuMmeHeHre EeKTPOMarHuTHBIX
BOJTH B TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBSI3U U
TeneBuAcHUA. Panqnonokanus.
DIEeKTPOMAarHuTHOE 3arpsA3HEHUE
OKPYKaroUIEH CPEBI.

TexHuueckue yCcTponcTsa u
IPaKTUYECKOE IPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMArHOCTUKA

B TEXHUKE U MEAUIIMHE, paaap,

U IIpEeNOMIICHHUSI, UHTEpdEPEHITUU U
TudpakIy MEXaHUYECKUX BOJIH.
Habnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTBI TOHA C AMIUIATYIOU U
4acTOTOU KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

Hccnenosanue cCBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
MIPEJIOMIIEHUE, TOJISIpU3ALAS,
mudpakius, MHTepPepeHIus.
N3yuyenue yciioBui U31y4YeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BeKTopos E, B,

U B DJIEKTPOMArHMTHOM BOJIHE.
N3yuyeHne npuMeHeHus
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE MPUHITUTIOB JACHCTBUS U
yCJIOBHI 0€301acHOTO MTPUMEHEHUS
MY3bIKAJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOW TMATHOCTUKHU

B TEXHUKE U MEJIMIIMHE, pa1apa,
paguonpuEMHMKA, TEIIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenre pacu€THBIX U KAUECTBEHHBIX
3a71a4 C ONOPOM HA U3YyYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIUCHIBAIOIINE
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pPaguoONpPUEMHHK, TEIIEBH30D,
anTeHHa, tenedon, CBU-neup

pacrpocTpaHeHHe MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre nHGOPMAIIMOHHBIX
TEXHOJIOTHH JJIs1 IOUCKA,
CTPYKTYPHUPOBaHUS, MHTEPIIPETAIIUU U
MpeICTaBlICHUs HHPOPMaIUU

IIPU TIOJITOTOBKE COOOIIICHUI

00 UCTIOJIb30BAaHUU YJICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

Yyactue B JUCKYCCUU

00 PJIIEKTPOMArHUTHOM 3arpsi3HEHUU
OKPYXaroIIEH CPEJIbL.

PaGoTa B rpynmax npu riaHAupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALIUU
PE3YJIbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTENHHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas OnTuKa.
[IpsitMOTTMHENHOE pacIpOCTPAHEHUE
CBETA B OJTHOPOIHOU cpene. JIyu
cBeTa. To4YeuHbIN HCTOYHUK CBETA.
OTtpaxkeHue cBeTa. 3aKOHBI
oTpakeHus cBera. [locTpoenue
M300paKEHUI B MJIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHbI
npesioMyIeHUS cBeTa. AOCOIOTHBIN
noKa3aresb npesoMiieHus. [lonHoe

N3ydenue sSBJICHHS TIOJHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBO/JIE.

N3yuenue Mojiesielt MUKpPOCKOIIA,
TeJIeCKoma.

[TonydeHue cnekTpa ¢ MOMOUIBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
W3mepeHne nokas3aTens MpeioMIIeHUs
CTEKJIA.

HccnenoBanue cBOMCTB H300paeHHI
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BHYTPEHHEE OTPaXKEHUE.
[IpenenpHbIN yroi MoaHoTro
BHYTPEHHETO OTPaKEHHUSI.
Hucnepcust cBeta. CoXHBIN COCTaB
ocnoro ceeta. LlBer.

Coluparolue 1 pacceruBaroIue
nuH3bl. ToHKas MH3a. POKYCHOE
paccTosHUE U ONTUYECKas CUIa
TOHKOW JIMH3BI. [locTpoeHne
M300pakeHHi B COOUPAIOIINX U
paccenBaromMX JuH3ax. Popmyia
TOHKOM JIMH3BI. Y BEJIMUCHUE,
JTaBaeMoO€ JIMH30M.

[Ipenensl mpUMEHUMOCTH
F€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepennus
cBeTa. KorepeHTHbBIE HCTOUHHMKH.

Y cnoBust HAOMIOIEHUST MAKCUMYMOB
U MUHUMYMOB

B MHTEP(EPEHIITMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Judpakmus ceeta. J{udpakinnonnas
pemérka. YcioBue HaOI0eHUS
[JIaBHBIX MAKCUMYMOB IIPU MaJICHUU
MOHOXPOMATHYECKOTO CBETA

Ha AUGPAKIIUOHHYIO PEIIETKY .

B JIMH3aX.

OObsicCHEHUE PUHITATIOB ICUCTBUS U
yCJIOBUM O€30MMacCHOT0 MPUMEHECHHUS
OUKOB, JIyIbl, (hoTOAMNIApaTa,
MPOEKIIMOHHOTO arapara,
MUKPOCKOIIA, TEJIECKONa, BOJIOKOHHOM
ONTHUKH, TUPPAKIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOEIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (GOpMYJ TeOMETPUUECKON ONITHKH.
[TocTpoeHue u onrcanne n300pakeHuUs,
C03/1aBa€MOT0 TUIOCKHUM 3€pPKajioM,
TOHKOH JTUH30MU.

PaccmoTpenue npenenos
MIPUMEHUMOCTH F€OMETPUIECKON
OITHKHU.

Pacno3naBanue pu3nuecKux siBICHUN
B OIBITAX U OKPY>KAIOIIECH KU3HU:
NPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTpaXeHUe, MPEIOMIICHHE,
uHTephepeHIIs, TUPPaAKIUI U
NOJISIpU3allMsl CBETa, TUCIIEPCHUs CBETA.
N3yuenue ycnoBuit HaOIIOEHUS
MaKCHUMYyMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHON KapTHUHE
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[Tonspuzanus ceera.

TexHuyeckue ycTporucTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JIyna, Goroanmnapar,
IIPOCKLMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
HIOJIIPOU L

OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

VYcoBue HaOIIOAEHNUS TIIaBHBIX
MaKCUMYMOB TIPH MaJeHUN
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PPAKITMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUN

C UCIIOJIb30BaHHEM 3aKOHOB: 3aKOH
IPSIMOJIMHEHHOTO PacHpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI TIPEJIOMIICHUS CBETA.
Omnucanue ONTUYECKUX SABJICHHMA

C UCIIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: (POKYCHOE PACCTOSIHUE U
OTITUYECKAs CHJIA JINH3BI

Hroro no pazuneny

24

Pa3znen 3. OcHOBBI crienMaILHON TeOpuM OTHOCUTEIbHOCTH (nasiee — CTO)

3.1

OCHOBBI CrIeIMAILHON
TEOPUH
OTHOCHUTEJIBHOCTHU

4

['paHuLIBl NPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
[locTynarsl criequanbHOU TEOPUH
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTh
MOJYJISl CKOPOCTH CBETA B BAKyyME,
IPUHIUI OTHOCUTEIBHOCTH
OWHINTENHA.

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTHU. 3aMEJICHUE
BPEMEHH U COKPALLCHUE JITIUHBI.

Penrenne kauecTBEHHBIX 3a7a4

C OTIOPOY HA U3YYECHHBIE TIOCTYIIAThI
CTO.

Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTHH IS TIOMCKA,
CTPYKTYpHUPOBaHUS, HHTEPIPETAIIUU U
npejcTaBiIeHus] HHOOPMaLMK TPH
MOJIFOTOBKE COOOILIEHUH O TpaHuIaxX
MIPUMEHUMOCTH KJIACCUUECKOMN
Mexanuku u ocHoBax CTO
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OHeprus 1 UMITYJIbC
PENSITUBUCTCKOM YaCTUILIBI.
CBs13p MaccChbl C SHEPTUEN U
UMITYJIbCOM PEJISTUBHCTCKOM
YacCTHULbl. DHEPrUs IOKOS

Hroro no pazaeny

Pasznen 4. KBanroBasi pusuka

4.1

DeMeHTbl KBaHTOBOM
OIITUKH

®otonsl. Popmyna IInanka cBsa3n
’HEepruu (POTOHA C €r0 YaCTOTOM.
DHeprus 1 UMIyJIbC POTOHA.
OTKpBITHE U UCCIICIOBAHNE
dbotorpdexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
doTtorpdexra. YpaBHeHUE
OuHmTenHa 175 hoTodrddexra.

«Kpacnas rpanuna» horodddekra.

JlaBnenue cBera. OnbITHI

I1.H. JIeGenena.

XUMHUYECKOE JeCTBUE CBETA.
TexHuueckue yCTponcTsa u
MPaKTUYECKOE TPUMEHEHHUE:!
dboTorsiemMeHT, GOTOAATUHK,
coJIHeuHas 6arapesi, CBETOIUO]

Hab6monenue gpororddexra

Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIHETO
dboTorpdexra.

OO0bsicHEeHNE OCHOBHBIX IPUHITUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TakuX Kak: porosnaeMeHT, HoToaaTUHK,
COJIHEUHas OaTapesi, CBETOUO; U
yCJIOBHM UX 0€3011aCHOT0 MPUMEHEHUS
B IIPAKTUYECKON JKU3HMU.

Pemenue pacu€THbIX 3a71a4 € ABHO
3a1aHHON (PHU3UYIECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (GOpMYJ KBAHTOBOU OIITHKH.
Penienune kauecTBEHHBIX 3a/1a4

C OIOpPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW OTTHKH.
Pacnio3naBanue Gpuznueckux siBICHUIN
B y4€OHBIX OTBITAX:
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dboToanekTpudeckuii 3ppeKT, CBETOBOE
JaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUH Y MPOLIECCOB

C UCTIOJIh30BaHUEM (PH3UIECKIX
BEJTUYNH: CKOPOCTh SJICKTPOMArHUTHBIX
BOJIH, JJTWHA BOJHBI ¥ YaCTOTa CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aroma

Monens atoma Tomcona. OnbITh
Pezepdopna no paccessHuto
a-dyactull. [lmanetapuas mozenp
aroma. [Toctynater bopa.
W3nydyeHue u noriomeHne GoToHOB
IIPU [IEPEXOJIE ATOMA C OJHOTO
YPOBHS HEPIUHU Ha Ipyrou. Bumsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU
aToma BOAOpoAa.

BomnHoBbIe cBolicTBa yacTull. BoHBI
ne bpoitnsa. KopmyckynsipHo-
BOJIHOBOU yaJIU3M.

CHIOHTAaHHOE U BBIHYKJAEHHOE
V3JIy4YCHUE.

TexHuueckne yCTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAJIN3
(CIeKTpPOCKOIT), J1a3ep, KBAHTOBBII
KOMITBIOTEP

Nzyuenue monenu onbita Pesepdopaa.
[IpoBeneHue 3KciepuMeHTa

10 HAOIIOJICHUIO JTUHEWYATOTO CIIEKTpa.
OreHka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJTUYHH.

N3yuenune mogenu atoma: TomcoHa,
TJIaHETAPHON MOJIETTH aTOMa, MOJISTTH
aroma bopa.

N3yuenue ciekTpa ypoBHEH SHEPTHH
aToma Bogopoja. O0bsiCHEHUE
IIPUHIIUIIOB ICMCTBUS U YCIIOBUI
0€30I1acCHOT0 MPUMEHEHHUSI
CHEKTPOCKOIA, J1a3epa, KBAHTOBOTO
KOMITBIOTEPA.

Perenne KkayeCTBEHHBIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
sBJIeHUs 110 TeMe « CTpoeHuEe aToMay.
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PacnioznaBanue Gpuznueckux siBICHUI
B yU€OHBIX OMBITaX: BOSHUKHOBEHHUE
JUHENYaTOro CIEKTPa U3JIy4YEeHHUS.
AHanu3 KBaHTOBBIX MPOLECCOB U
SIBJICHU C UCTIOJIb30BAHUEM
noctynaros bopa

4.3

ATOMHOE 411pO

OKCIIepUMEHTBHI, JOKA3bIBAIOIINE
CJI0KHOCTBH CTPOCHHUS AJIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnbiTel Pezepdopra o
OIPEEICHUIO COCTAaBa
PAAMOAKTUBHOTO U3ITyUYEHHUS.
CgoiicTBa anbda-, 6era-,
ramMmma-usnydeHus. Bnusiaue
PaINOAKTUBHOCTH Ha JKUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
HyxiionHast monens snpa
[eit3enOepra-lBaneHko.

3apsin siapa. MaccoBoe 4ncIo spa.

N3oTomnbl.
Anbda-pacniag. DIEKTPOHHBIN U

NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4YeHHE. 3aKOH PaJIHOAKTUBHOIO

pacnana.
DHeprusi CBsA3U HYKJIOHOB B SIAPE.
SlnepHble CUIBL.

W3ydenne SKCiepuMeHTOB,
JIOKa3bIBAIOIIMX CII0KHOCTh CTPOCHHUS
aTOMHOTO fJ1pa.

HccenenoBanue TPEKOB 4acCTHLL

(o roToBBIM (oTorpadusim).
W3yuenue sinepHbIX CUIL, IAEPHBIX
peakMii CHHTE3a U paclaja,
TEPMOSIIEPHOTO CUHTE3A.

W3y4denne HyKIIOHHOW MOJENH s11pa
['eitzenbepra-lBaneHKo.

OOBbscHeHne yCTpOWCTBa U
PUMEHEHUS JO3UMETPA, KaMePbI
BuiibcoHa, siaepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3agay ¢ onopou

Ha MOJIyYeHHbIE 3HAHMUS, B T.4. O 3apsJIe
¥ MaccOBOM 4YHMCIIE spa.
Pacno3naBanue pusnyeckux siBJICHUN
B yU€OHBIX OIBITaX U B OKPY>Karouiei
YKU3HH: €CTECTBEHHAs U UICKYCCTBEHHAS
PaANOAKTUBHOCTb.
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JedekT Maccol sapa.

Snepubie peakuuu. Jlenexnue u
CUHTE3 SIIED.

S nepnpii peaktop. TepMosiaepHbIi
cunTtes. [IpoOneMbl U mepceKTUBbI
AJIEPHON DHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIEPHOMN
SHEPreTUKU.

DneMeHTapHble YacTullbl. OTKPBITHE
MTO3UTPOHA.

Mertoabl HAOIIOACHUS U
pErucTpanry 3IEeMEHTAPHBIX
YaCTHL.

dyHIaMEHTaJbHbIE
B3auMoencTBus. EAUHCTBO
buznyecKoil KapTUHBI MUpA.
TexHuueckue yCcTponcTsa u
MIPAKTUYECKOE MPUMEHECHUE:
NO3UMETp, Kamepa BunbcoHna,
AJIEpHBIN peakTop, aTOMHasi boMba

Onucanye KBaHTOBBIX SIBJICHUU H
IIPOLIECCOB C UCMOJIb30BAHUEM
(bU3UYECKUX BEIMYWH: TIEPUO/T
MOJIypacnajia, SHEPTus CBA3U aTOMHBIX
anep, 1e(heKT Macchl sapa.

AHanu3 mpouecCoB U SIBJICHUHN

C MCIMOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsia, 3aKOH
COXPaHEHUSI MACCOBOI0 YHCIIA,
noctynarel bopa, 3akoH
PaJIMOAKTUBHOIO pacrajia.

VYuyactue B paboTe KpyTiioro croyia
«DyHIaMEHTAIIbHBIE B3aUMOAECHCTBU.
EnunctBO huznueckoil KapTUHBI
MUPay.

Hcnons3oBanre HHGOPMAIMOHHBIX
TEXHOJOT UM 15 TTIOMCKA,
CTPYKTYPHUPOBAHUSI, THTEPIIPETAIUU U
npeAcTaBlIeHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHU O MPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PU3HKU B TEXHHUKE
1 TEXHOJIOTHUSX, IKOJIOTHYECKHX
aCIleKTax sJICPHON DHEPTETUKU

Hroro no pazneny

15
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Pa3znen S. DineMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMUU U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHH.

Bup 3Bé3nHoro HeOa. Co3Be3nus,
ApKUE 3BE3/IbI, TNTAHETHI, UX
BUJIMIMOE IBIDKCHUE.

ComnHeunas cucrTema.

Comnane. CojiHeYHast aKTUBHOCTb.

Nctounuk sueprun CosHIa U 3BE3]I.

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CHEKTPAJIBbHBIN KJIACC —
CBETUMOCTEY. 3BE31bI TJIABHOU
MOCJIEA0BATEILHOCTU. 3ABUCUMOCTD
«Macca — CBETUMOCTBY» I 3BE3]T
TJIaBHOM MOCJIEA0BATEIIBHOCTH.
BnyTtpennee ctpoenue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

0 MPOUCXOKICHUU U IBOJIFOLIUN
CouHna 1 386311, DTallbl )KU3HU
3BE3N.

Muneunsiii [TyTe — Hama ["amaktuka.
[Tonoxenue u nemxenue ConHua

B ["asmaktuke. THUIBI TaTaKTHK.
Pannoranaktuku u KkBa3apsl.
YeEpHbie ABIPHI B AIpAX TATAKTUK.

[ToaroToBka cooOreHuit 00 Tamax
Pa3BUTHS ACTPOHOMUH, O MIPUKIATHOM
¥ MUPOBO33PEHYECKOM 3HAYECHHUU
ACTPOHOMHH, O METOAAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMEHHOU
aCTPOHOMHH.

N3ydeHne COBpEMEHHBIX
MPEJICTABICHHUM O IMPOUCXOKICHUU U
sBoTrOIIMU COJTHITA U 3BE3I.
N3yyeHne TUIIOB rajlakTHK,
paIHOTaIaKTUK U KBa3apoB.
N3yuenne nBuxeHns HEOECHBIX Te,
ABOJIIOINH 3BE31 U BeenenHou,
IIPOLIECCOB, MPOUCXOIAIIMX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX,

B MEKTAIAKTUUECKOU Cpeie,
MacIITaOHO! CTPYKTYpbl BeeneHHoif.
OO0bsicHenue pacuupenus Beenennou
Ha OCHOBE 3aKoHa Xab0ma.
[ToaroroBka K 00Cy X ACHUIO
HEpEIIEHHBIX MTP00JIeM aCTPOHOMHUM.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH T ONIPEACIICHUS
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ramaktuk. Teopus
bosbmioro B3psiBa. PennkroBoe
U3JIyYEHUE.

MacirabHas CTpyKTypa
Bcenennoin. MeraranakTuka.
Hepeménnble npobiembl

M10JIOKEHUS HeOECHBIX 00OBEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausa CeBepHOro NoTyIIapus

U ApKUE 3BE3/BL.

[IpoBeneHue HaOIIOICHH B TEIECKOT
Jlynsl, maner, Mneunoro [1ytu.
YyacTtue B JUCKYCCUM O HEPEIICHHBIX
npobyieMax aCTpOHOMHHU

ACTPOHOMUU
Hroro no pazaeny 7
Pa3znen 6. O60o01maromniee noBTOpeHuE
6.1 | Ob6obmaromIee 4 O060011eHNE U CUCTEMATHU3ALIUS VYyacTtue B IUCKyCCHH O pOJIH (PU3UKH
MOBTOPEHHE coJiepKaHus Pa3aeyioB Kypca ¥ aCTPOHOMUU B PA3JIMYHBIX cepax

«Mexanuka», «MosekyJisipHas
du3nKa U TepMOJAMHAMUKA,
«InextpoanHamukay, «Konedanus
U BOJHBDY, «OCHOBBI CHIEIUATBLHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanTtoBas puzuka», « JINeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢pusuku u actpoHomMuu B
AKOHOMHMYECKOM, TEXHOJIOTUYECCKOM,
COIMAJIbHOM M 3THYECKO cepax
NEATEIIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3MKHU U ACTPOHOMHHU

B COBPEMEHHOW HAYYHOM KAPTHUHE
MHpPa, 3HAYCHUE ONHUCATEIIbHOM,

JICATEILHOCTH YCJIOBEKA.
ITonroroBka coOOIIEHUH O MECTe
(bU3UYeCcKO KapTHHBI MUPA B PSITY
COBPEMEHHBIX MTPECTABICHUMN

O IPUPOJIE.

BrinonHenne yueOHbIX 3a1aHUM,
JIEMOHCTPUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHSITHH, (PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xnaccos
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CUCTEMATU3UPYIOIIEH,
OOBSICHUTEIILHON U
MPOTHOCTUYECKOMN (QyHKITUI
buznueckoil Teopuu, poib
buznueckoit Teopun B
dbopMHUpOBaHUU MPECTABICHUN
0 (hu3HUECKOl KapTHHE MHUPA, MECTO
bU3nYeCKO KapTUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUMN O IPUPOJIE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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