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denepanbHas paboyas mporpamMma Mo ydeOHOMY mnpeamery «®Dusuka» (0a30Bbli ypoBeHb) (mpenMeTHas — 00JIACTh
«EcTecTBEeHHO-HAYYHBIC MPEIMETHI») BKIIOYACT MOSCHUTEIBHYIO 3aIHCKY, COJEpKaHUEe OOYUCHHS, TUIAHUPYEMbIC PE3YJIbTaThI
OCBOEHHUS MPOrpaMMbl o (PU3UKE, TEMATUUECKOE INTAHUPOBAHUE.

[losicHuTenpHasg 3amucka OTpakaeT oOlue LeJd MW 33Jaud  M3y4eHus (U3UKH, XapaKTEePUCTUKY TCHUXOJIOTMYECKUX
MNPEANOChUIOK K €ro M3Y4eHHUI0 OOYyYarolmIMMHCS, MECTO B CTPYKType y4eOHOTrO IUIaHa, a TakkKe IMOJIXOAbl K OTOOpy
COJIEpPIKaHHUs, K OINPEACNICHUIO IJITAHUPYEMBIX PE3YJIbTaTOB.

Copnepxanue 00y4deHMs pPAaCKpbIBAET COJEp)KAaTEJIbHBbIE JIMHUHM, KOTOpble IMpeajliaraloTcss  Juisl  00s3aTesbHOro
U3Y4eHHs] B KaXKJOM KJlacce Ha YPOBHE CpeAHero oOiiero oopa3oBaHMs.

[Inanupyemble  pe3ynbTaTbl  OCBOGHHUS  MporpaMmbl MO  (U3MKE  BKIIOYAIOT JHMYHOCTHBIE, MeETalpeaMETHbIC
pe3ynabTaThl 3a BECh MEpuoj OOydeHHs Ha YpOBHE CpeJHEero oOmiero oOpa3oBaHMs, a TaKkXKe MpPeAMETHbIE TOCTHXKEHUS
o0yyaromerocs 3a Kaxiablii ro 00y4eHus.

IHHOACHUTEJBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHsI Ha YpOBHE CpeIHEro oOIiero oopazoBaHus pa3paboTaHa HAa OCHOBE IMOJIOKEHUN U
TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBarenbHON mporpammsbl, mpencraBieHHbix B OI'OC COO, a Takxke c
yuétoM (denepanbHOil paboyelt mporpaMMbl BOCIUTAaHUS W KOHIICTIIMHM IpernojaBaHus ydeOHoro mnpeamera «®Dusznuka» B
oOpa3oBaTebHBIX oOpraHuzanusx Poccuiickori deneparuu, peaau3yrolX OCHOBHbIE 00Pa30BaTEIbHbBIE IPOrPAMMBI.

Copeprxanue mporpaMmbl 1Mo (PU3MKE HAMPABIECHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa OO0y4arouIuxcs
10-11 xmaccoB mpu oOydeHun wux ¢u3uKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO MOJXOJa.
[Iporpamma 1o ¢usuke coorBercTByeT TpedoBanusaiM OPI'OC COO K MmMIaHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM U
METalpeIMETHBIM pe3ylbTaTaM OOy4YeHUs, a TakKe YYHUTHIBAeT HEOOXOAMMOCTh peaTu3allid MEXIPEIMETHBIX CBs3ei
GU3MKH C €CTeCTBEHHO-HAYYHBIMU Yy4EOHBIMH TpenMeTaMu. B Hel ompenemnstoTcs OCHOBHBIE IENM W3Y4YeHHs (PU3UKH Ha
YpOBHE  cpeaHero  obOmero  0oOpa3oBaHWsA,  IUIAHHpPYEMbIE  pe3yJbTaThl OCBOCHHMS Kypca (PU3UKH. JIMYHOCTHBIE,
MeTanpeMETHbIE, IpeAMETHBIE (Ha 0a30BOM ypOBHE).

[Iporpamma o pu3uke BKIFOYACT:

IUIAHUPYEMbIC PE3YIbTaThl OCBOCHHS Kypca (pm3uku Ha 0a30BOM YpPOBHE, B TOM YHCIIE MPEAMETHBIC PE3YIbTATHI 1O TOAaM
o0yJeHUs,

conepkanne yaeoHoro npeamera «du3ukay mo rogam o0ydeHusI.



[Iporpamma 1o ¢u3uKe MOXET OBITh HMCHOJb30BaHA YUYUTEISIMU KaK OCHOBA /Uil COCTaBJIEHHUS CBOMUX pabOUYMX
nporpamm. Ilpu pa3zpaborke pabOoueil mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUU JOJIKHBI OBITH YYTE€HBI BO3MOKHOCTHU
UCTIOJIb30BaHUSI AJICKTPOHHBIX  (IIPPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMUXCS  y4eOHO-METOIUICCKUMU
MaTepuagaMu (MyJIbTUMEAUIHBIC TIPOTPAMMBI, JIEKTPOHHBIC YUCOHUKH U 33[JaUHUKH, DJICKTPOHHBIC OHOIMOTEKH,
BUpPTYyaJbHbIC J1A0OPATOPUU, WTPOBBIC MPOrPAMMBI, KOJUIEKIIUU HU(PPOBBIX 00Pa30BaTEIbHBIX PECYPCOB), pPEATU3YIOIIUMU
TUJAAKTUYECKAE BO3MOXKHOCTH HMH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COAEpKaHUE KOTOPhIX COOTBETCTBYET
3aKOHOAATENbCTBY 00 00pa30BaHUH.

[Iporpamma 10 (¢u3MKE HE CKOBBIBAET TBOPYECKYID MHUIMATUBY YYHMTENEH M MPENOCTaBIsIeT BO3MOXXHOCTH IS
peanu3aly  Pa3NUYHbIX METOJUYECKHMX TMOJAXOJ0B K OpraHu3auud oOydeHuss (U3UMKEe TpU  YCIOBUU  COXpPaHEHUs
0053aTEeNIbHON YacTH COJEep>KaHus Kypca.

du3rka Kak Hayka o Haubosee oOUIMX 3aKOHAX MPUPOABI, BBHICTYNAs B KauecTBe Y4eOHOro MpeAMeTa B IIKOJE, BHOCHUT
CYIIECTBEHHBII BKJIaJ B CHUCTEMYy 3HaHUU 00  okpyxaromemmupe. [lIkonbHbIi Kypc ¢Gusuku -

CUCTEMOOOPA3yIOIUNA JIJI1 €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHe 3aKOHBI JIEKAaT B OCHOBE
OpOILECCOB M SBJICHUW, M3y4aeMbIX XuUMUEH, Owuonorueit, ¢usudeckoil reorpadueit u actpoHomueil. HMcmonb3zoBaHue u
aKTUBHOE IpUMEHEHHE (PU3MUECKUX 3HAHUM OmpenenseT XapakTep U pa3BUTHE PAa3HOOOpPA3HbIX TEXHOJIOTMH B cdepe
DHEPIreTUKH, TPAHCIOPTa, OCBOCHUSA KOCMOCA, IIOJIYYEHHMS HOBBIX MAaTE€pUANIOB C 3aJaHHBIMU CBOMCTBAMU U JPYIUX.
W3yueHnne ¢(u3MKM BHOCUT OCHOBHOW BKJaA B  (popMupoBaHME €CTECTBEHHO-HAYYHOU KApTHHBI MHpa

oOyyaromuxcsi, B (OPMHUPOBAHHUE YMEHUH TPUMEHATh HAay4dHBIH METOJ IO3HAHMSA TPU BBIMOJIHEHHH HMMH Y4eOHBIX
HWCCIIEJOBAaHMI.

B ocHOBY Kypca Qpu3uku i ypoBHS CPEJHETO 00IEro 00pa3oBaHMs MOJIOXKEH PsIT UEH, KOTOphle MOKHO paccCMaTpUBaTh Kak
IIPUHIUIIBL €r0 IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH Kypc SBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepHal
U3 BCeX pa3AesioB (U3MKH, BKIIOYACT KakK BOMPOCHI KJIACCHUECKOH, TaK U COBPEMEHHOU (DHU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEeW maTepuan Kypca Gu3uku 00beTUHEH BOKPYT  (PU3WYECKUX  TEOPHUH.

BenymuM B Kypce  ABISETCSA UCIOJIb30BAHME MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€pUH, BEIIECTBE U IOJIE.

Hoes  ecymanumapuzayuu. EE peanuzanus mnpeanonaraeT GopMHUpPOBaHHE TyMaHUTAPHOTO MOTEHIMaNa (hU3nIecKon

HAyKH, OCMBICIICHUE CBS3U Pa3BUTHUA QU3MKU C pa3BUTHEM OOIIECTBA, a TakKe C MHUPOBO33PECHUECKUMH,

HPABCTBEHHBIMHM UM HKOJIOTMYECKUMU IPOOIEMaMHU.

Hoes npuxnaownoti nanpaénennocmu. Kypc (U3MKH TpenanosaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKUX H

TEXHOJIOTUYECKUX ITPUIOKEHUN N3YYEHHBIX TEOPUHN U 3aKOHOB.



Hoes sKonoeuzayuu peanusyercs TOCPEICTBOM BBEICHHUS JIIEMEHTOB COACPKAHHS, MOCBSIIEHHBIX  JKOJOTHYECKUM
npobiieMaM  COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Taikke OOCYKIEHHs Mpodiem
paIMOHAIBHOT O MPUPOAOIIONIB30BAHNS U SKOJIOTHUECKOI 0€30MacHOCTH

CrepXHEBBIMH 3J€MEHTaMU Kypca (U3UMKA Ha YpPOBHE cpeaHero oOuiero o0pa3oBaHus SBISIOTCS — (QU3WYECKUE
Teopuu ((HOpMUPOBAHUE NIPEACTABICHUN O CTPYKType MOCTPOCHUS (U3UYECKON Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O MPHPOJE, T'PAHHMIAX MPUMEHHMOCTH TEOPHUH, IS ONMCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TPOIICCCOB).

CucTeMHO-IeITeTbHOCTHBIN MOAXO0/T B Kypce (M3UKH peaM3yeTcsl MPEeXk/Ie BCEro 3a CUET OPraHU3aIMK dKCTIEPUMEHTATLHON
aesiTensHOCTH oOyuatonuxcs. st 6a30Boro ypoBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB ¥ JJAOOpaTOPHBIX pabOT, KOTOPBIC B TPOrPaMMe 10 PU3HKE OOHETMHECHBI B OOIITUH CITUCOK
YICHHUYECKHUX MPAKTUYECKUX paboT. BeieneHne B yka3aHHOM TMiepedHe Ta00paTopHeIX pPadOT, TPOBOJUMBIX [IJII KOHTPOIS H
OILICHKH, OCYIIECTBISIETCS YYaCTHUKaMU 00pa30BaTEIHbHOTO MpoIlecca UCXOAS M3 OCOOCHHOCTEW TUTAHWPOBAHUS U OCHAIICHHUS
kabuHeta ¢usuku. [Ipu 3TOM obOecrieunBaeTcsi OBJIAJICHUE OOYJAIOMIMMHKUCS YMEHUSIMH  MPOBOJUTh KOCBEHHBIC H3MEPEHUS,
UCCIICJIOBAaHUS 3aBUCUMOCTEH (PU3NYCCKUX BEJIMYMH U MTOCTAHOBKY OMBITOB 10 TIPOBEPKE MPEITOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE yAENSETCS PEUICHUIO pPAacUETHBIX M KadeCTBEHHBIX 3aaad. [Ipu 3ToM myis pacu€THbIX 3a1ad
NPUOPUTETOM SIBISIFOTCS 3aJa4d C SIBHO 3aJJaHHOM (PU3MYECKON MOJEIBHIO MO3BOJISIIONINE TPUMEHSITh U3YUEHHbBIE 3aKOHBI U
3aKOHOMEPHOCTU KaK M3 OJIHOTO paszzelsia Kypca, TaK U MHTETPUPYS 3HAHMS U3 Pa3HbIX pa3niesioB. JJisi KadyeCTBEHHBIX 3ajad
NPUOPUTETOM SIBIIIOTCS 3a/1aHMsI HA OOBSCHEHUE MPOTEKaHUs (PU3UUECKUX SIBJICHUNM U TMPOIECCOB B OKPYKAIOIIECH KU3HH,
TpeOyromre BHIOOpa PU3NIECKON MOJIEH IS CUTYaIlUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO Kk MarepuagbHO-TEXHHYECKOMY OOECIECYCHHUIO y4eOHOro Ipolecca
0a30BBIll ypOBEHb Kypca (DM3MKH Ha YpOBHE cpeaHero oOmero oOpa3oBaHUsS JOJDKEH H3y4aThCS B YCIOBHSAX IMPEIMETHOTO
kaOuHeTa (DM3WKU WIM B YCIOBUAX HWHTCTPUPOBAHHOIO KaOWMHETAa TMIPEAMETOB €CTECTBEHHO-HAyJHOTO IHKIa. B kaOuHeTe
¢u3nKu AOMKHO OBITH HEOOXOMUMOE JIabopaTopHOe 00OpYyHOBaHHWE ISl BBIMOJTHEHHMS YKa3aHHBIX B MporpamMme 1o (usuke
VUEHUYECKUX TMPAKTHUYECKUX PabOT M IEMOHCTPAIIMIOHHOE 000PY/IOBaHHE.

JlemoHCTpanmonHoe o0opynoBanue GOpPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIBHON JIOCTaTOYHOCTH
o0ecreyrBaeT IOCTAHOBKY TMEPEUUCICHHBIX B MporpaMMmMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAlUd JJIg  HMCCISAOBAHUS
M3Yy4aeMBbIX SIBICHUHN U MPOIECCOB, SMIMMPUICCKUX U (HYHIAMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHUI.

Jlabopatoproe oOopymoBaHHWE [JIi  YYCHHMYECKMX TPAKTHYECKUX  paboT Qopmupyercs B BHAEC TEMaTHYECKUX
KOMITJIEKTOB M 00€CTICUNBACTCS B PacU€Te OJHOTO KOMIUIEKTA Ha JIBYX OOyYarOImmuXcsa. TeMaTHdecKhue KOMILICKTHI
n1abopaToOpHOTO 000PYIOBAHUS JOJKHBI OBITH ITOCTPOCHBI HA KOMIUIEKCHOM UCIIOJIb30BAHUY AHAJIOTOBBIX M IIU(POBBIX TPUOOPOB,

a TaKKe KOMITHBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJE ITUGPOBHIX JIAOOPATOPHIA. 5



OCHOBHBIMHU LIEJISIMU U3y4eHUS (PU3UKU B 00IIEM 00pa30BaHUU SABJSIOTCA: (GOPMUPOBAHUE HHTEPECAa U CTPEMIICHUS

0o0y4JalIUXCsd K HaAyYHOMY H3Y4YECHHIO
MIPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYAIBHBIX ¥ TBOPUYECKUX CTIOCOOHOCTEH;

pa3BUTHE TMPEICTaBICHUI O HAYYHOM METOAE TMO3HAHUS H (OPMHUPOBAHME HUCCIIEIOBATEIHCKOTO OTHOLICHUS K
OKPY)KAIOIINM SIBJICHUSIM;

GopMHEpoBaHNE HAyYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa H3y4YeHHs] OCHOB CTPOCHHUS MaTepuu U ¢ yHIaMEHTAIbHBIX
3aKOHOB (PM3HKH,

dbopMupoBaHHE YMEHHH OOBSCHATH SIBJICHUS C WCIOJB30BaHUEM (PU3NUYCCKUX 3HAHWHM M HAYYHBIX JIOKA3aTCIIbCTB;

dbopMupoBaHHE TPEACTABICHUH O poiu (U3WKU I Pa3BUTHSA JAPYTUX €CTECTBEHHBIX HAYK, TCXHUKH U
TE€XHOJIOT U H.

JlocTikeHne dJTHUX ILeiel o0ecmedrBaeTcsi pEeNICHHEeM CIEAYIOIUX —3aj]ad B IMpollecce U3ydeHus Kypca (GU3uKN Ha
YPOBHE CpeIHEro 0011ero 0opa3oBaHus:

npruoOpeTeHne CHUCTEMbl 3HAaHMKH 00 OO0mMX (QU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO (PU3HKY, 3JIEKTPOJIMHAMHUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI acTpO (PH3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHATh TEOPETUUYECKUE 3HAHUS [JIs1 OOBSICHEHUS QU3NYECKUX SBJICHUW B TMPUPOAE U
JUISE  TIPUHSTHS TMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOMN KHU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 3a7ad C SBHO 3aJlaHHON (U3MYECKOW MOJIENbIo, 3a7ay, MOApa3yMeBaIOIINX
CaMOCTOATENIFHOE CO3/1aHne (PU3MYECKON MOJIEIH, aJIeKBAaTHOW YCIOBHSIM 3a/1auH;

NOHUMaHHe (PU3NYECKUX OCHOB U MIPUHITUIIOB IEHCTBUSI TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHUS
Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMH CaMOCTOSITEJILHOTO TJIAHUPOBAaHUS W MPOBENCHUA (PU3MYECKUX HKCIEPHUMEHTOB, aHAM3a H
UHTEpIIpeTauu HHOPMAIMK, ONPEEICHUS TOCTOBEPHOCTH MOJTYYEHHOTO Pe3yIbTara;

CO3[JaHME YCIOBUM JUIA Ppa3BUTHS YMEHUM IPOEKTHO-UCCIEN0BATEIbCKON, TBOPUECKON IESITEIbHOCTH.

Ha w3ydenme ¢us3uku (0a30BBIi ypOBEHb) HA YpPOBHE cpeaHero oOmiero odOpazoBanus otBoauTcs 136 yacoB: B
10 xmacce — 68 wacoB (2 waca B Hemenmo), B 11 kimacce — 68 gacoB (2 Jaca B HEJIEIHO).

[Ipennaraemseiii B mporpamMMe 1o (pu3uKe MepedeHb JIA0OPATOPHBIX W MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIIOBAHHBIM,
YUUTENb JIeJaeT BEIOOP MPOBEIEHUS JTa00paTOPHBIX paObOT U OMBITOB C YIETOM HHIAUBHUIYAIBHBIX OCOOCHHOCTEH 00YyJaronnuXxcsl.

JIrobast paGodass mporpamma JOJKHA TMOJHOCTHIO BKJIIOYATh B CeOSl COAEpKaHWE JAaHHOU MPOrPaMMBI 1O (U3HKE.

B otneimbHbIX ciiydasx Kype pu3uKeu 0a30BOTr0 YpOBHS MOXKET N3ydaThes B 00bEMe 204 yaca 3a nBa roma oOyuenus (3 49 B



Hememo B 10 m 11 kmaccax). B atom ciydae yBeimuuBaercs He MeHee deM 10 20 9 pe3epBHOE BpeMsi, KOTOPOE HCIOJIb3YeTCs

yUUTENEeM JJIsI M3y4eHHs BOIPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM MpoduseM O0OydeHHs, M YBEIWYMBAETCS YydeOHas
Harpy3ka, OTBOAMMAs Ha HM3yYCHHE MEXaHUKH, MOJEKYIApHOM (M3MKKM M JJIEKTPOJUMHAMUKH, 33 CYET pacIIMpeHus 4Yucia
71a00paTOPHBIX PabOT UCCIIEA0BATELCKOI0 XapaKTepa U YPOKOB pEIlIeHUs] KAYEeCTBEHHBIX M PACUETHBIX 3a/ay.



COILEPKAHUE OBYUEHMUSA
10 KJIACC

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI' 0 MIO3HAHUS

®usnka — Hayka O npupone. HaydHple MeTOABI MO3HAHMS OKPYXKAKOLIEro MHUpa. PoJb SKCIEpUMEHTa U TEOPUH B IIPOLIECCE
MO3HAHUS MPUPObL. DKCIEPUMEHT B pu3nke. MoaenupoBanue (U3MUECKUX SBJIEHUH M TmpoueccoB. HaydHble THUNOTE3BI.
duznyeckue 3aKOHbl U TEOpUHU. ['paHULBl NPUMEHUMOCTH (U3MYECKUX 3aKOHOB. [IpuHLIMI COOTBETCTBUS.

Pons u Mecto Qusuku B GOpMHUPOBAHHHM COBPEMEHHOW HAY4YHOW KapTHHBI MUpPA, B MPAKTUUECKOHN JAEATEITLHOCTH JIFOCH.
Jlemoncmpayuu

AHanoroBbie U IUPPOBBIC U3IMEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.
Pa3zgea 2. Mexanuka Tema 1. Kunemamuka

Mexannueckoe iBrkeHre. OTHOCUTENbHOCTh MEXaHU4eCKOro JBIkeHusd. Cucrema orcuéra. TpaekTopus.

[Tepemenienue, ckopocTh (CpeaHsisE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPCHHUE MAaTepUAIbHOW TOUKH,
Ha OCH cucTeMbl KoopauHaT. CokeHue MepeMEelIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMpSMOJHMHEHHOEe JBUMXKeHHEe. ['paduku  3aBUCUMOCTH
YCKOPEHUS], IYTH U MEPEMEILIEHNS MaTEPUAIBHON TOYKUA OT BPEMEHH.

CBobOoniHOE nazieHne. Y cKopeHue cBOOOIHOTO Ma eHHUS.

HUX IIPOCKIHNU

KOOpOWHAT, CKOpPOCTH,

KpuBonuneiinoe nBwxeHue. [IBUKEHHME MaTEpUAIBHOM TOYKU IO OKPYXHOCTH C IIOCTOSIHHOW IO MOJYJIFO CKOPOCTBIO.
VYrioBas cKOpoCTb, IMHEWHAs CKOpOCTh. [lepruon u yactora oOpamienus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHu4yeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHME. CIHUIAOMETP, JABUKCHHUE CHAPSIOB, IICTIHbIC U PEMEHHbBIC TIEpeaaUn.
Jlemoncmpayuu

MOI[GJII) CHCTCMBI OTC‘{éTa, WIIIOCTpalad KHHCMATHYCCKUX XAPAKTCPHUCTHK ABHIKCHU.

[IpeobpazoBaHue ABMKCHHM C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB. [lajieHne Ten B BO3yXe U B pa3pekeHHOM
IIPOCTPAHCTBE.

HabGmronenne naBwkeHws Tema, OpOIIEHHOTO TIOM YIJIIOM K TOPU30HTY U FOPHU30HTAIIBHO.

M3mepenue yckopeHus cBOOOIHOTO najieHus. HarmpaBnenne CKOpOCTH TIpH IBIKCHHUH 110 OKPYXHOCTH.



Yuenuueckuii sxcnepumenm, nabopamoprvie padomoi

W3ydyeHne HEpaBHOMEPHOI'O JIBJKEHUSA C LEJIbI0 OINPEACIICHUS] MIHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  NYTSIMH, NPOHJEHHBIMU  TEJIOM 3a MOCJEI0BATENIbHbIE paBHBIE TPOMEKYTKU
BPEMEHHM MPU PABHOYCKOPEHHOM JIBMKEHUH C HAYAJILHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue NBMKEHUS IIapUKa B BSI3KOM XKUJIKOCTU. V3yueHue NBUKeHUs Tea, OpOILIEHHOTO

TOPU30HTAJIBHO.

Tema 2. Junamuka
[Tpunuun otHocutenbHOCTH 'anmuiiess. IlepBeiii 3akoH HeroToHa. MHEpumaibHbIE CUCTEMBI OTCYETA.

Macca Tena. Cuna. IlpuHuumn cynepno3unuu cui. Btopoil 3axkoH HbproToHa 11 MatepuanbHOM TOUKU. TpeTuil 3aKkoH
HrroToHa 1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsoxkectu. [lepBas kocmuueckas ckopocTh. Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bumsl Tpenus (mokost, ckonbxenus, kauenus). Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHHS CKOJBXCHHS U CHJIA
tpenus nokost. Kosdduiment tpenus. Cuna conpoTUBICHUS MPHU JBUKEHUU TeJa B )KUJIKOCTH WIH rase.

[ToctynaTenpHOE U BpaliaTelbHOE ABUKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCHU BpaiieHus. [lnedo cuibl. YcemoBus paBHOBECUs TBEPAOTO TEA.

TexHu4yeckue ycTpouCTBA U NMPAKTUUECKOE IPUMEHEHUE. OAIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu SIBnenvue nHEpLUUN.

CpaBHeHME Macc B3auMOJIEUCTBYIOMUX Ted. Bropoii 3akoH HbroToHa.

M3mepenune cun. CroxeHue cui.

3aBUCUMOCTb CHUJIBI YIIPYT'OCTH OT Jie(popMaliuu.

HesecomocTts. Bec Tena npu yckopeHHOM noabEme U najgeHud. CpaBHEHHE CHJI TPEHHUS MOKOsl, KAY€HUS U

CKOJIbKCHUSA. Y CIIOBUS paBHOBECHUS TBEPAOTO Tena. Bubl paBHOBECH .
Yyenuueckuii sxcnepumenm, nabopamophsie pabomsi VI3ydenne ABUKEHUST OpycKa 1Mo HaKJIOHHOM

IIJIOCKOCTH.

HccnenoBanue 3aBHCHMMOCTM CHJI  YIPYIOCTH, BO3HUKAIOIIMX B IMPY)KHUHE M PE3MHOBOM 00pasle, OT UX Ae(OpMaLHH.

HccnenoBanue ycnoBui paBHOBECHs TBEPAOTO TEIa, UMEIOIIETO OCh BPAIICHUS.



Tema 3. 3axonwl coxpanenus 6 mexaHuke

HMnysibe MaTepuaibHOW TOYKM (Tesa), CHCTEMbl MaTepHAIbHBIX TOYeK. MIMIyabC CHIIBI W HM3MCHCHHE HWMITYJIbca TeJa.
3aKOH COXpaHEHHUS HUMITYJIbCa. PEakTUBHOE NBUKEHUE.

Pabota cunbl. MOITHOCTD CHJIBI.

Kunetnueckass »sHepruss MartepuaqbHOM TOukd. TeopemMa 00 H3MEHEHHHM KMHETHUUECKON YHEPIUH.

[Totennmaneuas sHeprus. [loTeHnuansHast sHeprus ynpyro aedopMupoBaHHOMN NpykuHBI. [loTeHIIMaIbHAS SHEPTUs Tea
BOJIM3U TOBEPXHOCTH 3E€MIIU.

[ToTeHuansHpIe U HEMOTEHIIMATILHBIE CHIIBI. CBSI3b pa0OThl HEMTOTEHIIUALHBIX CHJI C U3MEHEHUEM MEXaHUUECKOW YHEPruun
CHUCTEMBbI TeJl. 3aKOH COXPaHECHUSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWCTBa M MPAKTUYECKOEC TPUMEHEHHE. BOJOMET, KOMEDP, MPY>KUHHBIA MUCTOJIET, IBHKCHUE PAKET.
Jlemoncmpayuu

3aK0oH COXpaHEHUsI UMITYJIbca. PeakTMBHOE ABUKEHUE.

[lepexo/ moTeHIIMaTbHON YHEPTUU B KHHETUUECKYIO M 00paTHO. Yuenuyueckuil sxcnepumenm,
nabopamopHvie pabomwi

N3ydenne abCONMOTHO HEYIIPYToro yjiapa ¢ IOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHWUYECKOW PHEpruu Teja Ha MpUMEpE PACTSHKEHUS PE3UHOBOTO
KIyTa.

Pa3nen 3. Mosekyasipuasi pusuka u repmonuHamMuka Tema 1. Ocnoevl monexkynapno-
KUHemuuecKkoil meopuu

OcHOBHBIE TIOJIO)KEHUS MOJICKYIISIPHO-KUHETUUECKOH TEOPUHU U UX OIBITHOE 0OOCHOBAHUE. BbpoyHoBCcKOE

JIBUOKCHHUE. Hudbdys3usa. Xapaxrep JIBUKCHUSA W B3aMMOJCHUCTBUS YaCTHUI] BellecTBa. Moaenu CTpoeHus

ra3oB, JKUJIKOCTEH W TBEPABIX TEN M OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE ATHX Mojenei. Macca W pa3sMepbl MOJIEKYI.
KommuectBo BemecTna. [loctostnaast ABoraipo.

TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama temneparyp Llenbcus.

Mogens uaeanbHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-KMHETUUYECKOW TEOPUH UJI€aIbHOTO Ta3a.
AOGcomoTHasTEMIIEpaTypa Kak Mepa cpeHe KHHEeTHYeCKOW SHEPTUU TEIUIOBOTO NBIDKCHMs dacTull rasza. lllkama Temmepartyp

KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MennaeneeBa—Knaneiipona. 3akon JlampToHa.
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N3omporiecchl B uaeaqbHOM r'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BeliecTBa. ['padudeckoe mpeacTaBiIeHnE H30IPOIIECCOB:



M30TEpMa, U30X0pa, n300apa.
TexHuueckre yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu
OnbIThI, JOKa3bIBAIOIME JTUCKPETHOE CTPOEHHUE BEILIECTBA, (hoTorpaduu MOJEKYJ OpraHUYeCKUX COCTUHEHUH.
OmnpiTbl 0 TUDPYy3UM KUAKOCTEN U ra30B. Mojiesb OpOYHOBCKOT'O TBUKEHUS.
Mogens omnsita [IrepHa.
OnbIThI, JOKA3bIBAIOUIUE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJIEUCTBUSA. Moielb, WIUTIOCTPUPYIOLAs PUPOAY
JaBJICHUS Ta3a Ha CTEHKU cocya.
OnbIThI, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSHUSA UICAILHOTO I'a3a, U30MPOLIECChl. Yuenuueckutl 3KkcnepumeHnm,
nabopamopHbvie pabomol
OmnpeneneHue Macchl BO3lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHU 00bEMa KOMHATHI, JaBJICHUS U TEMIEPaTyphl
BO3/1yXa B HEU.
HccnenoBanue 3aBUCMMOCTH MEX]y MTapaMeTpaMU COCTOSIHUS pa3pesKeHHOT0 Trasa.

Tema 2. Ocnosvt mepmoouHamMuKu
Tepmonunamuueckass cuctemMa. BHyTpeHHsiE SHeprus TEPMOJAMHAMHYECKOM CHUCTEMBI U CHOCOOBI €€ W3MEHEHHS.
KomuuectBo Temnmorel u  pabora. BHyTpeHHsis 5»Heprusi OJHOAQTOMHOIO UJealbHOro rasa. Buuabl Teruionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIMSA, H3Iy4eHUE. YJielbHasg TEIIOEMKOCTh BellecTBa. KOIMYECTBO TEIUIOTHI MPU TEIUIONEpEaaye.
[Tonsitne 06 ammabatHOM mporecce. [lepBrIii 3aK0H TepMOaUHAMUKH. [IpuMeHeHHe NEepBOro 3aKoHAa TEPMOJMHAMUKH K
u3onporeccaMm. ['padudeckas wuHTEprpeTanusi pabOThI rasa.
Bropoii 3akoH TepMornHamMuku. HeoOpaTUMOCTh MPOIECCOB B MpHUpoe. TerioBbie MamMWHBL [IpUHIUIBI ACHCTBUS
TeroBbeIX MamuH. [IpeoOGpazoBanus
SHEPruu B TEIUIOBBIX MamuHax. Koadduuent mnonesnoro neiicteus TeruioBoi Mmamubbl. [ukn Kapuo u ero xoaddumment
MOJIE3HOTO JACHCTBHUS. DKOJIOTHYECKHE MPOOJIEMBI TETUIODHEPTETHKHU.
TexHuueckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTellb BHYTPEHHETO CrOopaHusi, ObITOBOW XOJIOIUIbHUK,
KOHJIULIOHED.
Jlemoncmpayuu
N3meHeHnne BHYTpeHHEN SHEpPruu Teja MpU COBEPLICHUM paOOThI: BBUJIET MPOOKHU U3 OYTBUIKH O] JIEUCTBUEM CXKATOTO
BO3JlyXa, HarpeBaHue 3(upa B JaTyYHHOU TpyOKe MyTéM TpeHus (BHICOIEMOHCTpAIHS). 11
N3meHenue BHYTpEeHHEH 3HEpruu (TeMnepaTypsl) Teja npu Teronepenade. OnbIT Mo aanadaTHOMY pacUIMPEHUIO BO3AyXa



(OTIBIT ¢ BO3YITHBIM OTHUBOM).
Mogenu mnapoBod TypOWHBI, JIBUTATelii BHYTPEHHETO CrOpaHus, PEAKTUBHOIO JIBUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamophsie pabomwl VI3MepeHue yaenabHOU TeMIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeuwtecmea. Pazoswvie nepexoowvt [lapoodpazoBanre u KoHaeHcauus. Mcnapenuwe u

Kurnenve. AOCOMOTHAsA H
OTHOCHUTENIbHAs BJIAXKHOCTh BO3ayxa. HacblmeHHslid mnap. YxaenpHas TeIioTa napooOpa3oBaHUs. 3aBUCUMOCTb
TEMIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramimueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTAJUIOB. KHMIKME  KpHUCTaJUIbI.

CoBpeMeHHbIE MaTEepUAJIBI. [InaBienne ¥ KpuctaymmM3auus. YJAeiabHas TEIUloTa  IUIABJICHUS.

Cybnumarusi.

VYpaBHeHUE TEIOBOro OanaHca.

TexHu4yeckue yCTpoHCTBA U MPAKTUYECKOE MPUMEHEHUE: THTPOMETP U IICUXPOMETP, KAJOPUMETP, TEXHOJIOTHM IOJy4ECHUS
COBPEMEHHBIX MAaTEpUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBoiicTBa HachleHHBIX NapoB. Kunenue npu noHmwxeHHoM nasiaeHud. Criocoosl

U3MEPEHUS BIIAXKHOCTHU.

HaOnronenune HarpeBaHus U IUIaBJIEHUS KPUCTATIMUYECKOIO BellecTBa. JleMoHcTpanys KpucTaiios.
Yuenuueckuii sxkcnepumenm, nabopamophwie pabomsi I3MepeHne OTHOCUTENBHOM BIIa)KHOCTH

BO3IyXa.

Pasznen 4. Jnexkrponunamuka Tema 1. Inekmpocmamuxa

OnekTpuzanus Ted. OJEeKTpudeckuil 3apsa. [IBa Buma anekTpuyeckux 3apsaoB. [IpOBOAHWKHM, AMDIIEKTPUKA H
MOJIYITPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPHUUECKOro 3apsja.

B3aumopeiictBue 3apsgoB. 3akoH Kymona. TodeuHblil 3ieKTpUUECKUU 3apsll. DiekTpuueckoe mnose. Hanpssk€HHOCTH
AJIEKTPUYECKOTr0 NOJIA. [[puHIMIT Cyleprno3uIMy 3JEKTPUIECKUX NOoJIeH. JINHUK HAPSIXKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PaGora cumnm oanekrpocraruueckoro mois. [lorennman. PasHocte moreHnuanoB. [IpoBOgHWKM W AWDIEKTPUKA B
AJIEKTPOCTATUYECKOM Toje. JludnekTpuueckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcarop. OIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEPrus 3apsKEHHOTO KOHJEHCATOopa.
12

Texauueckue YCTpOﬁCTBa U IPAKTUYIECCKOC NPUMEHCHHUEC. 3JICKTPOCKOIL, JJIEKTPOMETP, JICKTPOCTATUYCCKAs 3aIHUTA,



3a3eMJICHUE AIIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAJIBHBIN annapar, CTpYHHBIA TPUHTED.
Jlemoncmpayuu

YCTpOUCTBO ¥ MPUHLMII JEUCTBUSA JIIEKTpOMETpa. B3aumMoaencTBre HadJIEKTPU30BAHHBIX TE.

DIEKTpUUYECKOE MOJE 3apsKEHHBIX Tel. IIpOBOHUKY B AJIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTD JJIEKTPOEMKOCTH IUIOCKOIO KOHIEHCAaTopa OT IUJIOIIAAN IUIACTHH, PACCTOSHUSA MEXKAY HUMH U
JIUDJIEKTPUYECKOU IIPOHUIIAEMOCTH.

DHeprus 3apsKeHHOT0 KOHJGHCATOpa. YueHuueckuii skcnepumenm, 1a00pamopHvie pabombol

N3mepenue aneKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtit 2a1ekmpuyveckuit mok. Toku 6 paznuunpix cpedax IASKTPUUECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS
AJIEKTPUYECKOrO TOKa. MICTOUHUKHN
toka. Cuita Toka. [Toctosiunbli Tok. Hanpsixenue. 3akon OMa 11l ydacTka LETH.
DNEeKTpUUYECKOE  CONPOTHUBJICHUE.  YENbHOE  CONPOTHBJIEHHME  BeulecTna. [locnenoBaTenbHoOE, MapaieabHOE,
CMEILIaHHOE COEAMHEHNE MPOBOTHUKOB.
PaGora snexrpuueckoro Toka. 3akoH Jxxoyns—JIenia. MonHOCTh 3JIEKTPUYECKOTO TOKA.
DJEeKTPOBIIKYIAS CHJIa U BHYTPCHHEE COMPOTUBJICHHWE MCTOYHHKA Toka. 3akoH OMa i MONMHOM (3aMKHYTO )
anekTpruueckon nenu. Koporkoe 3aMbIKaHUE.
DNEeKTpOHHAsA MPOBOAUMOCTH TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXImpoOBOIUMOCTb.
DnexTpudeckuil Tok B Bakyyme. CBoMCTBa 2JeKTpOHHBIX My4KOB. [TonmynmpoBoauuku. CoOCTBEHHAs U MTPUMECHAs
[IPOBOJAUMOCTD MOJYIPOBOJHUKOB.
CsaoiicTBa p—n-niepexona. [lomynpoBoHUKOBBIE PHUOOPHI.
DNEeKTpUUYECKUI TOK B PaCTBOPAX U PacIuiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS JUCCOUALUA. DIEKTPOIIU3.
OnekTpuueckuil Tok B ra3zax. CaMoCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psaa. Monnus. [1na3ma.
TexHuueckue yCcTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepPMETp, BOJBTMETpP, PEOCTAT, HICTOYHUKHU TOKa,
AJIEKTPOHATPEBATEIbHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHEBIE IPUOOPHI, TEPMOMETP CONMPOTUBIICHUS,
BaKyYMHBIH JTNO, TEPMUCTOPHI U (DOTOPE3UCTOPHI, MOITYITPOBOJHUKOBEIN U0/, TATbBAHHUKA.
Jlemoncmpayuu

13



W3mepenue cuibl TOKa U HAPSyKEHUS.

3aBUCUMOCTb CONMPOTHUBICHUS HMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIA/INA TOTIEPEYHOI0 CEUYEHUsI U MaTepHraia.

CmemaHHOE COeTMHEHUE TTPOBOTHUKOB.

[Ipsimoe  u3MepeHHe  INEKTpOABMKYIIeH  cuibl.  KopoTkoe — 3aMblkaHMe rajJbBaHUYECKOTO HJIEMEHTA U OIlEHKa
BHYTPEHHETO COMPOTUBICHHUS.

3aBUCUMOCTb COPOTUBIICHUS METAJUIOB OT TeMIepaTypbl. [IpoBOAMMOCTD 3JEKTPOIUTOB.

HckpoBoil pa3ps ¥ IpoBOAUMOCTb BO3ayXa. OJHOCTOPOHHSS MPOBOJIUMOCTD AUOIA.
Yuenuueckuii skcnepumenm, nabopamophvie pabomsi VI3ydeHne CMEIIAaHHOTO COEANHEHUS

PE3UCTOPOB.

W3mepenue 3IEKTpOABMAKYIIEH CHIIbI HMCTOYHMKA TOKA M €ro BHYTPEHHETO COMPOTHUBIICHMS.

HaOmronenue anexrposinsa.

MexknpeaMeTHble CBA3U

Nzydyenue xypca pusuku 6a3zoBoro ypoHs B 10 Kimacce OCYIIECTBIACTCS ¢ YIETOM COACPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH
C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpa(uu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle  nowsamus, CBSI3aHHBIE C M3YyYEHHMEM METOJOB HAy4YHOrO IO3HAHMS: SIBJICHUE, HAyYHBIM (QaxT,
runoresa, Guanyeckasi BEIMYMHA, 3aKOH, TEOpHs, HAOII0IeHHE, IKCIIEPUMEHT, MOIETUPOBAaHKE, MO/IEIb, U3MEPEHHE.

Mamemamuka: pellleHHe CHUCTEMbl ypaBHEHUMU, JMHeHas ¢QyHKIMSA, mapaborna, runepOona, Ux TrpadUKd U CBOMCTBA,
TPUTOHOMETpUYECKHE (QYHKIIMH. CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI
U WX MPOEKIUU HA OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB.

Buonoeus: MexaHW4eckoe JBIKEHHE B JKHBOH mpupoae, Aud@dy3us, 0CMOC, TCIIIOOOMEH JKHUBBIX OPTraHU3MOB (BHIBI
TEIUIONEepeaun, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B )KUBOM MPHUPOJIC.

Xumus: NHUCKPETHOE CTPOCHUE BEIIECTBAa, CTPOCHHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSIpHAs Macca, TEeIJIOBHIE
CBOWMCTBA TBEPABIX TEJN, KUIKOCTEH M Ta30B, JIEKTPUUYECKHUE CBONCTBA METAJJIOB, AIEKTPOIUTUYECKAS AUCCOIIUAIINS, TaTbBAHUKA.

l'eoepaghus: BIaXXHOCTh BO37IyXa, BETPHI, OApOMETpP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE NBIKCHHUN C WCIOIB30BAHMEM MEXAHH3MOB, YYET TPEHHS B TEXHHKE, MOIITUITHUKH,

UCIIOJIb30BAHNE 3aKOHA COXPAHCHHUS WMIYJIbCAa B TEXHHUKE (pakeTa, BOJAOMET M JPYrue), JBUTATEIh BHYTPCHHETO CTOPaHHS,
14

napoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUITMOHED, TEXHOJIIOTHH IMOJTYyYSHUS] COBPEMEHHBIX MaTEpHaJIOB, B TOM YHUCIIEC
HAaHOMAaTEpHUaJIOB, U HAHOTEXHOJIOTHHU, JIEKTPOCTATUYECKAS 3allUTa, 3a3€MIIEHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN MPUHTED,
AJIEKTPOHAr peBaTeNbHbIE MPUOOPHI, IEKTPOOCBETUTEIIbHbIEC TPUOOPHI, FraIbBAHUKA.



11 KUIIACC
Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMOAENCTBUE ITOCTOSSHHBIX MArHMTOB. MarHuTHoe mosie. BEeKTop MarHMTHOM WHIYKIWH.
[IpyHIMIT Cynepno3uUUA MArHUTHBIX MOJeH. JINHMM MarHUTHOW HMHAYKUMU. KapTuHa IMHWI MAarHUTHOW WHIYKIIMH IOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe noJjie TPpOBOJHUKA ¢ TOKOM. KapTuHa JNMHUIM MHAYKIMU MArHUTHOTO MOJS JJIMHHOTO NPSMOTO MPOBOJIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTeaa. B3anmoaelcTBrue npoBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOJyJib ¥ HaIllpaBJICHUE.

Cuna Jlopenma, e€ Monyib W HarpaBiieHHe. J|BIDKEHHE 3apss>KeHHOW YacTUIlBI B OJHOPOJHOM MarHUTHOM mojie. Pabora
cwiibl JIopeHua.

SBieHHE PNEKTPOMArHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOM WMHIYKIWU. DJIEKTPOJABUKYIASA CHUJIA MHIYKIIMU. 3aKOH
AJIEKTPOMArHUTHOM UHAYKUIUKU Dapajes.

BuxpeBoe anekrpuueckoe nosie. INEKTPOABUKYILAS CUIIa MHAYKIMU B POBOJHUKE, ABUKYILIEMCS MTOCTYNATENBHO B
OJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBumno Jlenua.

NHIYyKTUBHOCTSD. SBnenue CaMOMHAYKIUH. DIEeKTPOABUKYILIAS CUJla CAMOUHAYKIUU.

DHeprusi MAarHUTHOT'O TOJIS KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHu4eckue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE. MOCTOSHHBIE MAarHWUTBI, JJICKTPOMArHUTHI, 3JEKTPOIBUIaTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YAaCTUL, HHAYKIIUOHHAS I1€Yb.
Jlemoncmpayuu OnbIT IpcTeaa.

OTKJIOHEHUE JEKTPOHHOIO MyYKa MAarHUTHBIM ToJieM. JIMHUY MHIYKIUA MarHUTHOTO TOJIA.

B3anmoperictBue qByX MPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JlericTBue cuiibl JIopeHIIa Ha MOHBI AIEKTPOIUTA. SBIIEHUE AIEKTPOMATHUTHOM UHAYKIINH.
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IIpaBuito Jlenna.
3aBUCUMOCTD 3JIEKTPOABMIKYIIEH CHUJIbI HMHAYKIUU OT CKOPOCTH HW3MEHEHHUS] MarHUTHOTO MOTOKA.
SIBieHre CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomwi VI3ydeHrne MarHuTHOTO MOJISI KATYLIKH C



TOKOM.
UccnenoBanue neicTBrs NOCTOSHHOTO MAarHWTA Ha paMKy ¢ TOKOM. MccnenoBanue siBlieHUs
AJIEKTPOMATHUTHOW UHAYKIWH.

Pa3nen 5. Kosie6anus u BOTHBI
Tema 1. Mexanuueckue u IneKmpomazHumHovle Ko1eo0anus

KonebarensHas cucrema. CBOOOHBIE MeXaHUUeCKUE KojebaHus. ['apmonundeckue konebanus. [lepuon, yactora, aMmmiuryaa
u ¢aza konebanuil. [IpyKuHHBI MasTHUK. MaTeMaTuuyecKuil MasTHUK. YPaBHEHHE TapMOHUYECKHX KOJICOaHUHU.
[IpeBparienue sHEPrur MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbhblit KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B UJI€AJIbHOM K0JIe0aTeIbHOM KOHTYype. AHAJIOTHUs
MEXIY MEXaHWUYECKUMU M DJICKTPOMArHUTHBIMU KojeOanusmu. @Dopmyna ToMmcoHa. 3aKkOH COXpaHEHHUSI DSHEPrUu B
ujeaIbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxawmux KoyieOaHUsSX. BbIHYXIIEHHBIE MeXaHHYeCKue kosieOanus. Pesonanc. BeiHyKIeHHbBIC
AJIEKTPOMArHUTHBIC KOJIeOaHus.

ITepemennbiii TOK. CUHYCOUIAJIBHBIN MTEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U JIEUCTBYIOIIECE
3HAYEHUE CUJIbl TOKA U HAIIPSIKECHUS.

Tpanchopmartop. IlpousBomctBo, mepemaya W TOTPEOICHHE DIEKTPUUYECKON IHEPruU. DKOJOTUYECKHE PUCKH TIpU
IIPOU3BOJICTBE DJIEKTPOdHEpPruu. KynpTypa UCIIONIB30BaHUs JJIEKTPOIHEPTUHU B IIOBCEHEBHOM KU3HMU.

TexHu4eckue yCTpOHMCTBAa U IIPAKTUYECKOE NMPUMEHEHUE. BJIEKTPUYECKUN 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, JTUHUU
3JIEKTpolriepeaay.

Ilemoncmpayuu

HccnenoBanne mapaMeTpoB  KosieOaTeapHON  cucTeMbl  (MPYKUHHBIM MM MaTeMATHYECKHUH MAsTHHK).

Habmronenue 3atyxaromux kosedanuid. MccinemoBanue CBONCTB BBIHYKCHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

CBOOOIHBIC JICKTPOMATHUTHBIC KOJICOAHMS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANPsDKEHUS OT BPEMEHH) JUIS AJICKTPOMATrHUTHBIX KOJICOaHUH.
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Pezonanc nmpm  1moOCIenoOBaTENbBHOM — COEAWHEHUM  PE3UCTOpA,  KAaTyIIKW MHIYKTUBHOCTH M KOHJIEHCATOPA.
Mopenp TMHUM 3JEKTPOIIepEIayu.
Yuenuueckuii skecnepumenm, nabopamophvie pabomuol
HccnenoBanue 3aBUCUMOCTH TIEPHOIA MaJIbIX KOJ€0aHUM Tpy3a HA HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a.
HccnenoBanue mepeMeHHOrO0 TOKa B LENU M3 MOCIENOBATEILHO COCAMHEHHBIX KOHACHCATOPA, KATYIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60 IHbL
Mexanuyeckue BOJIHBI, ycloBus  pacnpoctpaneHus. Ilepuoa. CkopocTh pacipoCTpaHEHHUS U JJIMHA BOJIHBI.
[lonepeunsie u po10IbHBIE BOJIHBL. UHTEpdepennus u audpakius MEXaHUUECKUX BOJIH.
3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa. DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS HW3JIYyYEHUS
AJIEKTPOMArHUTHBIX BOJIH.
B3anmuasi opueHrtanus BektopoB E, B, V B anexrpomarHuTHOM BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH: OTpakKCHUE,
nossipuzanus, Audpakius, npejaomiieHue, nateppepeHius. CKOpoCTh MIEKTPOMATHUTHBIX BOJIH.
[lkana »IEKTPOMArHUTHBIX BOJH. [[puMeHeHHEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHuunIbl pagnoCcBsI3u U TeleBUaAeHUs. Pajgronokamnus. DIeKTpOMarHuTHOE 3arps3HEeHNe
OKPY>Karolieh cpebl.
TexHuueckue yCTponucTBa M MPAKTUYECKOE TIPUMEHEHUE: MYy3bIKaJIbHbIE MHCTPYMEHTBI, yJIBTPAa3BYKOBasl JHUAarHOCTHKA B
TEXHUKE W MEIMIMHE, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus.
Jlemoncmpayuu
OO6pa3oBaHue U pacpoOCTpPaHEHUE MTOMEPEYHBIX U MPOIOJIbHBIX BOJIH. Konebmomeecs TeJI0 Kak UCTOYHUK 3BYKA.
Hab6mronenne orpakeHus U MpeoMIIeHUsT MeXxaHnueckux BojiH. HaGmonenne natepdepeniuy u nudpaxkiuu
MEXaHUYECKHUX BOJIH. 3BYKOBOW pE30HAHC.
HabGmroneHne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH U 4aCTOTOU KOJICOAHM.
HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTpa)X€HUE, MPEIOMIICHUE, MOISpU3aius, Tudpakiius,
uHTEPPEPEHITHSI.

Tema 3. Onmuka

I'eomeTpuueckas onruka. [IpsMonnHetHOE pacIIpOCTpaHEHHUE CBETA B OHOPOHOM cpene. JIyd cBera. ToueyHbId HCTOUHUK
CBeTA.

Otpaxxenue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. llocTpoeHne M300paKeHUH B IIIOCKOM 3epKalie.

[Ipenomnenue cBeTa. 3aKOHBI TMpeIOMICHHS cBeTa. AOCOMIOTHBIA TMOKas3arens mpenomiieHus. [lomnoe  BHyTpeHHee
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orpaxxeHue. [IpenenbHbIi yroia MoaHOrO BHYTPEHHETO OTPaKECHUS.

Jucnepcus cBeta. CiioXHBIN cocTaB Oenoro cBera. LIger.

CobOuparomue u paccewBaronue JIUH3BL. ToHKas nuH3a. DOKYyCHOE pACCTOSHHUE W ONTHYECKass CHWia TOHKOW JIMH3BI.
[loctpoenne wu300paxkeHuid B coOWparOmUX U paccemBarmmuX JuH3ax. DopMmyna TOHKOW IHMH3BL YBEIWYCHHUE, ABAEMOE
JIMH30M.



[Ipenensl HPUMEHUMOCTH TEOMETPUYECKON ONTUKMU.

BonnoBast ontuka. MuTepdepenuns cera. KorepeHTHblE MCTOUYHHMKHU. Y CIOBUS HAOMIOAEHUS MAaKCUMyMOB U MHHHUMYMOB
B MHTEPPEPEHLMOHHON KapTHHE OT JBYX CMH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB.

Hudpakuusa csera. [udpakuvonHas pemérka. YcClIOBUE HAOMIOACHHS TIJIABHBIX MAKCUMYMOB MPU NaJACHUU
MOHOXPOMAaTHUYECKOIo CBeTa Ha AU(PPAKLUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOHCTBa M NMPAKTUYECKOE MPUMEHEHHUE: OYKH,Jiyna, (oToammapar, IpOEKIMOHHBIM amnmapar, MUKPOCKOI,
TEJIECKOII, BOJIOKOHHAsI ONTHKA, AUPPAKIMOHHAS PEIIETKA, MOJIIPOUI.
Jlemoncmpayuu

[IpsimoninHeliHOe  pacnpocTpaHeHHe, OTpaKeHHe U mpejomieHue  cBeTa. OnTuueckue npudopsl.

[Tonmnoe BHyTpeHHEee oTpaxeHue. Mojenb cBeToBoa. MccienoBanue cBOMCTB M300pa’keHUN B

JMH3ax. Mojenu MUKpOCKOIIa, TEJIECKOa.

Ha6monenune nnatepdepeniiuu ceeta. Habmoaenue qudpakiuu cBera.

HaGnronenue nucrepcuu cBera.

[Tonydenue criekTpa ¢ HOMOIIBIO PU3MBIL.

[TonydeHue criekTpa ¢ MOMOIIbI0 TUdpakoHHON peméTku. Habmoaenue noisipuszaiuu ceeTa.
Yyenuueckuii sxcnepumenm, nabopamophsie pabomel VI3mepenune nokazatesst mperoMICHUS

ctekia. MccnenoBanue cBoiicTB n300paxkeHui B inH3ax. Habmonenue nucnepcun cBera.

Pa3jen 6. OcHOBBI crIeIHAJIbHOH TEOPUH OTHOCHUTEIHLHOCTH

['paHniubl  NPUMEHUMOCTH  KJIACCUYECKOM  MeXaHWku.  [locTynatel  cnemuanmbHOM TEOPUHM  OTHOCUTEJIBHOCTH:
WHBAPUAHTHOCTh MOJYJsl CKOPOCTHM CBE€Ta B BaKyyMme, IPUHLUII OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILCHUE JJIMHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl € SHEPTHEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTULIBI. DHEPTHUs TOKOSI.
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Pa3znen /. KBantoBasi pusuka
Tema 1. dnemenmol K6AHM OGO ORMUKU

®oronbl. Popmyna [lnanka cBs3u dHEpruu (HOTOHA C €r0 YACTOTOW. DHEPrus W UMITYJbC (PoTOHA.

OtkpeiTe u uccnenoanne ¢oroddpdexra. Ombitel A.I'. CroneroBa. 3akoHsl porodddexra. YpaBHeHHE OWUHINTEITHA
s pororddexra. «Kpacnas rpanuna» porodddexra.



HaBnenune cBeta. OneiTel I1.H. JIeOeneBa. Xumudeckoe AeHCTBHUE CBETA.
TexHuueckue yCTpOWCTBAa U MPAKTUYECKOE MpUMEHEHHue: (HOTOdIEMEHT, POTOJATUMK, COTHEUHAs OaTapes,
CBETOJIMOI.

Jlemoncmpayuu
dotorhPeKT Ha yCTaHOBKE ¢ IMHKOBOM T1acTUHOM. MccnenoBanue 3aKOHOB BHEITHETO

dotorddexra. CBeTOAUOI.
Conneunas Oartapes.

Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. Omnbitel Peseppopma mno paccesnuto o-vactuil. [Inanerapnas monens aroma. IlocTynatel

bopa. Uznyuenue u norjiouieHue (pOTOHOB IIPU MEPEX0JI€ aToMa C OJHOIO YPOBHSI SHEpruu Ha apyrou. Buasl cniektpoB. CrekTp
YPOBHEH DHEPrUU aTOMa BOAOPOJA.

BosHoBble cBoMcTBa vactull. Bosabel ne bponna. KoprycKyisipHO-BOIHOBOW JyasIU3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHHE.

Texnuueckre yCTpONCTBa M MPAKTUYECKOE MPUMEHEHHUE. CHEKTPAJIbHBIM aHaIM3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN
KOMIIBIOTED.
Jlemoncmpayuu

Monens onbita Pezepdopna. Onpenenenue JIMHbI BOJIHBI Ja3epa.

Hab6mronenne nmuHeyaTbIx CIEKTPOB U3mydeHus. Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomsr HabnroieHue TMHERYaTOro CrexkTpa.

Tema 3. Amomnoe a0po
OKCHEepUMEHTHI, JIOKAa3bIBAIONINE CJIOXKHOCTh CTpoeHHs sapa. OTkpeiTue pagumoakTuBHOCTH. OmbiTel  Pesepdopna

M0 ONpENENICHUIO0 COCTaBa PaJAMOAKTHUBHOTO m3imydeHus. CBoiicTBa anbda-, OeTa-, TaMMa-u3IydeHus. BiusiHre paarnoakTUBHOCTH

Ha JKMBBIE OPraHU3MBbl.
OtkpeiTe mnpoToHa u HedTpoHa. Hyknonnas wmonens snmpa [eisenOepra— MBanenko. 3apsn siapa. MaccoBoe 4yucio

sapa. U30Tormsbl.
Anbda-pacman. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-uznydeHue. 3aK0H pagloaKTUBHOTO paciaja.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt Maccesl siapa. Snepusie peakiuu. Jlenenne u cHHTE3

saep.
Anepubiit peaktop. TepMosiaepasiii cuaTe3. [IpoOiaeMpl 1 EPCHIEKTUBBI SAEPHON SHEPreTUKH. IKOJIOTHUECKUE aCTICKThI

SAJIEPHOU SHEPTETUKH.
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OneMeHTapHble YacTULbl. OTKpPBITHE ITO3UTPOHA.
MeTonbl HAOJIIOICHHS U PETUCTPALlMU JIEMEHTAPHBIX YacThll. DyH1aMEeHTaIbHbIE B3aUMOJAeHCTBUSA. EAMHCTBO
(u3HUeCcKOl KapTUHBI MUPA.
TexHuueckue yCTPOWCTBA W MNPAKTUYECKOE IPUMEHEHHE. NO3UMETP, KaMepa BuibcoHa, IEpHBIN PEAKTOP, ATOMHAS
o6omOa.
Jlemoncmpayuu
CU€TUrK MOHU3HUPYIOUIUX YaCTHULL.
Vuenuueckuii sxcnepumenm, nabopamophsie pabomol ViccienoBanue TpeKOB 4acTHIL (10 TOTOBBIM
¢otorpadusim).

Pa3jen 8. JiieMeHTHI ACTPOHOMMH M ACTP OPU3UKHU

Otanbsl pa3BUTUS acTpoHOMUU. [IpuKiianHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUMU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, spkue 3BE3/1bl, IIAHETHI, UX BUAUMOE JaBIKeHHe. CoTHEUHas cucTeMa.

Comnnue. ConHeyHast akTUBHOCTh. VcTounuk sHepruu CoJiHIa U 3BE37. 3BE3/BI, MX OCHOBHBIE XapakTepucTuku. J[narpamma
«CTIEKTPAIBHBIN KJIAaCC — CBETUMOCTB». 3BE3/bI TJIABHOM MOCIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3]
IJIaBHOM MOCJIeOBaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U SBOJIOIUU
CouHIia ¥ 3BE3. DTanbl )KU3HU 3BE3I.

Mueunsiii [TyTs — Hamia I'anaktuka. [lonoxenue u nuxenne Connua B ['anaktuke. Tumel rajaktuk. PaguoraiakTuku u
KBazapbl. UEpHBIE ABIPHI B sIpax TaTaKTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon XaO6ma. Pasberanme ramaktuk. Teopust bonbiioro B3psiBa. PenmkroBoe
U3JIy4CHUE.

Macmrabnas ctpyktypa Beenennoi. Metaranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmomennst  HEBOOPY)KEHHBIM ~ TJIa30M € HCIIOJB30BAHMEM  KOMIBIOTCPHBIX MNPUIIOKCHUN I ONpPEICICHUS
MTOJIOKEHHS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy. OCHOBHBIC c03Be311ss CeBepHOIo MOJyIIapus U SPKUE 3BE3IHI.

Ha6monenus B Teneckon JIynsl, mmaner, Mieanoro [lyru. 20

O0o0maree NOBTOpeHHE

Ponp ¢u3MKM W acTpOHOMHM B SKOHOMUYECKOH, TEXHOJOTHMYECKOW, COIMATbHOW M ATHYECKOM cdepax aesTeIbHOCTH
4elioBeKa, pojdb W MeCTO (PM3WKM W acCTPOHOMHHM B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, pOib (U3UYECKOW TEOpHHU B
bopMHUpOBAaHUM MpENCTaBICHUNH O (U3MYECKOM KApTUHE MHpa, MECTO (PU3NUECKOM KapTUHBI MHUpa B OOLIEM psLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTaBICHUN O IPUPOJIE.



MexknpeaMeTHble CBA3U

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 11 kiacce OCYyIIECTBIACTCS ¢ YIETOM COAECPKATEIBHBIX MEXIPEIMETHBIX CBA3EH
C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Meosicnpeomemnvlie  nouwamus, CBSI3aHHbIE C M3YYEHUEM METOJOB HAyYHOrO MO3HAHMS: SIBJIICHUE, HAy4YHBIM (akT,
runoresa, Guanyeckas BEIMYMHA, 3aKOH, TEOpHsl, HAOMIOIEHNE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHUEe CHUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHMHYC, TAaHTE€HC, KOTaHIEHC,
OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX TMPOEKIUHM HAa OCH KOOpPAMHAT, CIOXKEHHE BEKTOPOB,
POU3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMH, MPU3HAKU MOAOOMS TPEYroJIbHUKOB, OMpEJETCHUE IJIOMAMU MIOCKUX Puryp m oobéma
Tel.

buonoeusa: anexrpuyeckue sIBICHUS B )KUBOU MPUpPOJE, KojeOaTeabHble ABMKCHUS B JKUBOM NPUPOJE, ONTHUECKUE SIBICHUS
B JKMBOW TIPUPOJE, JCHCTBHE paJHMallMK HA KUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTYypa TBEPABIX TeJ, MEXaHU3MbI 00pa30BaHUs
KPUCTAILTUYECKOM pelIETKU, CIIEKTPATbHbIN aHAJIN3.

l'eoepaghusa: marHuTHbIE TOMOca 3€MIIM, 3aJ€KHM MarHUTHBIX Py, (PoTochEMKA 3eMHOM MOBEPXHOCTH, MPEICKa3aHUe
3eMJICTPSICEHUM.

Texnonoeus:  JTUHUW  DJIEKTpONEpenad, TeHepaTop IEePEeMEHHOr0  TOKa, JJIEKTPOJBHUraTelb, WHIYKIIMOHHAs TIeYb,
pamap, paguoNpuéMHHUK, TEJNEeBU30p, aHTeHHa, TeiedoH, CBYU-nmeub, NPOEKIMOHHBIA amnmapar, BOJOKOHHAs  ONTHKA,
coJHeuHas Oartapes.
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPE/IHET'O OBLIEI'O
OBPA3OBAHUS
OcBoenue ydyeOHOro mpeamera «®du3znMka» Ha ypOBHE CcpeaHero oomero oopazoBanus (0a30BbI ypOBEHD)
JTOJDKHO 00€CIIeUUTh JTOCTHKEHHUE CJCAYIONIUX JUIYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeaMera «Dusnka» OJDKHBI OTPaKaTh  TOTOBHOCTh U CITIOCOOHOCTH
00y4Jaronuxcs pyKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN MO3UIIMEH  JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIIUM,
MO3UTHUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIUX TPATUIIUOHHBIM IIEHHOCTSAM POCCUMCKOTO OOIIEeCTBa, pPaCIIMPECHHE
KU3HEHHOTO OIbITAa M OIBITA JCATEIBHOCTH B MPOILIECCE pEATM3alMM OCHOBHBIX HANpaBJICHUW BOCHUTATEIIbHOMN
NEATENbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaKIaHCKOr 0 BOCITUTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON TMMO3UIIMHM OOYYAIOUIErocs KakK aKTUBHOTO U OTBETCTBEHHOT'O WiE€HA POCCUHCKOTO
o011ecTBa;

IPUHATHE TpaAULIMOHHBIX 00IIIe4eIOBEUECKUX I'YMaHUCTUYECKHUX U JIEMOKPATUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HMHTEpecax TpakJaHCKOro o0IecTBa, yHacCTBOBATh B CAMOYIPABICHUN
B 00pa30BaTEIbHONM OpraHu3alluy;

YMEHHE B3aMMOJICHCTBOBATH C COIMAIBHBIMU MHCTHUTYTAMU B COOTBETCTBUHU C MX QYHKUIMAMH U Ha3HAUCHHEM,

FOTOBHOCTh K T'YMaHUTAPHON U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NIATPUOTHYECKOI0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUICKOM TPaXKIAHCKON UICHTUYHOCTH, TATPUOTU3MA; IIEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM
CUMBOJIaM, JOCTHKEHUSAM
POCCUHCKHUX YUEHBIX B 0071aCTH (PU3HKHU U TEXHUKE,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUCCKOTO MTOBEICHUS; CIIOCOOHOCTh OIICHUBATh CHTYAIlUIO H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHUCIIE B
NESATENBHOCTH YYEHOTO; 22
OCO3HaHHUE JJUYHOTO BKJIaJIa B IOCTPOECHUE YCTOMUUBOTO OYyIYIIIETo;



4)3CcTEeTHYECKOr 0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ACTETHKY HAaY4HOrO TBOPYECTBA, MPUCYHIETO (PU3MUECKOI HAYKE;
5) Tpy/10BOr0 BOCIIUTAHMS:

MHTEpPEC K pa3iIuYHbIM cepam NpoPecCHOHATBLHON AESITENbHOCTH, B TOM YHUCIE CBA3aHHBIM C (PU3UKOW M TEXHUKOW,
YMEHHUE COBEPIIATh OCO3HAHHBINA BBHIOOp Oynyiiei mpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOO0OPAa30BaHUIO B 00JaCTH (PU3UKU HA IPOTSKEHUU BCEU KU3HU;

6) IKO0JIOrH4eCcKOro BOCIUTAHHUSA:
c(OPMUPOBAHHOCTH HKOJIOTHUECKOM KYJIbTYPhI, 0CO3HAHUE TTI00aILHOI0 XapaKTepa IKOJOIHUECKUX PO0IeM;
IUIAHKPOBAHUE M OCYIIECTBICHUE IEHCTBHH B OKpYXKalolled Cpele Ha OCHOBE 3HAHMS IEJIEH YCTONUHMBOrO pa3BUTHS
4eJI0BEYECTBA;
Pacimupenue oIbITa JESTEIPHOCTH 3KOJOIMYECKOW HAIPaBICHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUM M0 (PH3HKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS
c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (hU3NUECKON HAYKH,
OCO3HAHUE IIEHHOCTH HAyYHOH NESITEIbHOCTH, TOTOBHOCTh B IPOIECCE M3YyUCHHS (DU3UKHU OCYIIECTBISATH MPOCKTHYIO U
MCCIIEJOBATENBCKYIO AESITEIIbHOCTh MHAWBUAYAIIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHbIC YUeOHbIe AeiicTBUSA Ba3oBbie Jornueckue aeiicTBHs:

CaMOCTOSITEIbHO (POPMYIIHPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIPENENATh LEH AEATEIbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHKEHUS; BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS
B paccMaTpUBAEMbIX (DU3UUYECKUX SBICHUSIX;

pa3pabaTbiBaTh IUIaH peHIEHUS MTPOoOJEeMbl € YYETOM aHaIM3a HMMEIONIUXCS MaTePHABHBIX M HEMAaTepUaTbHBIX
peCypcoB;

BHOCHUTh KOPPEKTHBBI B JEATEIIBHOCTb, OLEHHMBATH COOTBETCTBUE PE3YIBTATOB LEJSAM, OLEHUBATH PUCKHU IOCIIECICTBUI
NEATENBHOCTH;

KOOPAMHUPOBATh W BBITIONHATH Pa0OTy B YCJIOBUAX PEATbHOTO, BUPTYAIHHOTO W KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

Ppa3BUBATb KPCATHBHOC MBIIIJICHUC ITPHU PCIICHUH ) KN3HCHHBIX HpO6J’I€M.
3

ba3oBbie ucciieoBare1bCKHe 1eHCTBUA:
BIIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATUAMU UM MeToJaMH GU3UYECKON HAYKH;



BJIaJIETh HABBIKAMHM Y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOM JEATEIbHOCTH B 00JacTH (PU3MKH, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY METOJOB pEIIeHHs 3aa4 (PHU3UIECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3TUIHbBIX
METOJIOB TTO3HAHUS;

BIaJeTh BUAAMH JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHWA, €ro MHTEPHpeTaIly, MPeoOpa3oBaHUIO U
MPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX CUTYaIlUAX, B TOM YMCIIE MPH CO3MaHUN YUEOHBIX MPOCKTOB B 00JIaCTH (PU3UKH;

BBISIBISITH IPUYMHHO-CIICACTBEHHBIE CBSA3H M aKTYyaJM3UPOBATh 3a7a4y, BBIIBUTATh THIIOTE3Y €€ PEeIICHUs, HAXOAUTh
apryMEHTHI JJIs TI0Ka3aTeIbCTBa CBOMX YTBEP)KICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIIM3UPOBATh TMOJYYEHHBIC B XOJ€ PEIICHHUS 3aJaydl Pe3yibTaThl, KPUTHUECKH OIICHUBATH UX TOCTOBEPHOCTD,
POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb ®  (QOPMYIUpPOBaTH COOCTBEHHBICE 3aJaud B  00pa30BaTEIHHOMN JACSITETHLHOCTH, B TOM YHCIE MPH H3yICHUH
buzuky;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT,

yMETh  TEPEHOCHTHh 3HaHWS 1O (QU3MKE B  TPAKTUYECKYID  O0JIACTh )KM3HEICATEIHHOCTH;

YMETh MHTETPUPOBATH 3HAHHS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH; BBIIBUTaTh HOBBIC UICH, TPEJIaraTh OPUTHHAIBHEIC

HOJXO/bI ¥ PELIeHMs]; CTABUTh IPOOJIEMBI U 3aJ1a4M, JOIyCKAIOIINE aJbTepHATUBHBIC PEILICHUS.

Pabora ¢ undopmanueit:

BIJIETh HABBIKAMHU TMOJNy4eHUs wHQOpManuu (HHU3MUECKOTO COJIEPKaHWs U3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIATh TOWCK, AaHalM3, CACTEMATH3aIlMi0 M WHTEPHpPETAlui0 HWHQOpPMAIMHM pPa3IMIHBIX BHIOB U
dbopm npecTaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTH UH(POPMAITUH;

UCTIONB30BaTh CPeJCTBA WH(OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pCIICHUH  KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX M OPTAaHU3AIMOHHBIX 337]a4 ¢ COOJO/IeHnEeM TpeOOBaHMI SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHUCHBI, peCYpPCOCOEPEIKCHHSI, TPABOBBIX W OSTUYECKUX HOPM, HOpPM HHGPOPMAIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJIEP)KAaHUS B PA3IUYHBIX QopMarax ¢ y4€TOM HazHAYCHHS WHOOPMAIMHM | IIEJIEBOI
ayIUTOpUH, BBHIOMpas ONTUMANbHYIO (OPMY MPEICTABICHUS U BU3YyaIU3AIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE JeCTBUSA: OCYIIECTBIATH OOIICHNHE HA YPOKax (DM3HUKHU U BO BHE-
YPOUHOM J1€ATEeIbHOCTH; PACIIO3HABATh MPEINOCHIIKH KOH(PIUKTHBIX CUTYallui U CMATYaTh KOH(IJIUKTHI; 24
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C MCIIOJIB30BAHNUEM SI3BIKOBBIX CPE/ICTB,;

MIOHUMATh U UCTOJIb30BaTh IPEUMYLIECTBA KOMAHAHOW U MHAMBUYaIbHOM paOOThI; BEIOUpPATh TEMATHKY U METOZbBI COBMECTHBIX



JNEUCTBUH ¢ y4ETOM OOLIMX UHTEPECOB, U BOZMOXKHOCTEW KaXKJI0T0 WIEHA KOJJIEKTHBA,

IIPUHUMATh 1€ COBMECTHOU IEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPIAMHUPOBATH JEUCTBUS I10 €€ JOCTHKEHUIO: COCTABIIATh
IUIaH JEUCTBUM, paclpeaeNsaTh POJIU ¢ yY4ETOM MHEHUI YY4aCTHUKOB, OOCYKIATh PE3yJbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAaueCTBO CBOEro BKJaJa M KaXKJOr0 Y4aCTHHMKAa KOMaHIbl B OOLIMU pe3ysbTaT MO pa3padOTaHHBIM KPUTEPHUSIM,;

IpeajaraTb  HOBBIE IMPOEKTHI, OLIEHUMBATh MIAEH C IO3ULHUM HOBHU3HBI, OPUTHHAIBHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIISITh MO3UTHUBHOE CTPATErMUYECKOE MOBEJECHUE B PA3IMUYHBIX CUTYalUsX, IPOSIBIATH TBOPUECTBO U BOOOpaKEHUE,
OBITh MHULIUATUBHBIM.
PeryasiTuBHBIEe YHUBepCaJbHbIe YU4eOHbIE JeiicTBUS CaMOoOpraHu3amus:

CaMOCTOSITEIbHO OCYIIECTBIIATH M03HABATENBHYIO JEATEIbHOCTh B 00J1aCTU (PU3UKU U aCTPOHOMHUH, BBISBISATH MPOOJIEMBI,
CTaBUTh M (POpMYyIUpPOBaTH COOCTBEHHBIC 3a7aUH;

CaMOCTOSITEJIBHO COCTAaBJIATh IUUIAH PELICHUS PACYETHBIX M KA4YECTBEHHBIX 3a/a4, IUIAH  BBINOJHEHUS  IPAKTHYECKOU
paboThl € Y4ETOM HMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYALUsIM,

paclupsITh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JINYHBIX NMPEATIOYTEHUH;

JieJ1aTh OCO3HAHHBIN BEIOOP, apryMEeHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3@ PELICHUE;

OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

CHOcOOCTBOBaTh ()OPMUPOBAHUIO U MPOSBICHUIO 3PYAULMU B 00JACTH (U3HKH, TOCTOSIHHO MOBBIIIATH CBOM
o0pa3oBaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTP 0/1b, 3M O OHAJIbHBIH HHTEJJIEKT:

JaBaTb OLEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTHBBI B JI€SITEIbHOCTH, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEeJsIM;

BJIQJICTh HABBIKAMH ITO3HABATEIBHOW pE(pIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U MBICIUTEIBHBIX MTPOIIECCOB, UX
pE3yABTATOB U OCHOBAHHI;

UCIIONIb30BaTh MPUEMBI pedIeKcHH [JIs OIEHKM CHUTYyallud, BBIOOpa BEPHOTO PEIICHHS,

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTHBBI U APTYMEHTBI APYTUX TPU aHAJINA3E PE3YJIbTATOB AEATEIbHOCTH;
25
MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKH M IOCTOWHCTBA,;

MIPUHUMATh MOTHBBI U APTYMEHTBI APYTUX IPU aHAJIU3E PE3YIIbTATOB JIESITEIbHOCTH;



MPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIUOKH.

B nmnpomecce noctukeHuss JUYHOCTHBIX PE3YAbTATOB OCBOECHHS MPOrpaMMbl 1O (GU3UKE JUIsl YPOBHS CPEIHErO OOIEro
00pa30BaHUs y 00Y4aIOLIUXCS COBEPLICHCTBYETCSI ~ OMOLMOHAIBHBIN  MHTEJUIEKT, IPEAIOoIaraloniii c(popMrpOBaHHOCTB:

CaMOCO3HAaHMs, BKJIIOYAIOLIErO0 CIOCOOHOCTh IIOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BUJETh HANPABICHUS Pa3BUTHS
COOCTBEHHOI 3MOLIMOHATIBLHON cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJMpOBaHMsl, BKJIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE NPUHUMAThb OTBETCTBEHHOCTh 3a CBOE IOBEJECHUE,
CIIOCOOHOCTh aaNTHPOBATHCA K YMOLIMOHATIBHBIM U3MEHEHHUSAM U MPOSABIISATh THOKOCTh, ObITh OTKPBITHIM HOBOMY;,

BHYTpEHHEH MOTHUBAI[MHM, BKJIIOYAIOLIEH CTpEeMJIEHHE K JAOCTHKEHHUIO LEIM U YCHEeXy, ONTUMH3M, HHHUIMATUBHOCTD,
YMEHHE JIeMCTBOBaTh, HCXOJS M3 CBOUX BO3MOXKHOCTEW;

ASMIIATUHM,  BKIIOYAIOIMIEH  CIOCOOHOCTh  MOHMMATh  3MOLMOHAJIBHOE  COCTOSHME JAPYTUMX, VYUYUThIBaTh €ro Mpu
OCYILECTBJIEHNU OOIIEHMsI, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATH OTHOIIEHUS C APYTUMH JIFOJIbBMH, 3a00TUTHCH,

NPOSIBIISITh MHTEPEC U pa3peniaTb KOH(IMKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpenMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y
o0 y4Jaromuxcs yMEHUM:

JEMOHCTPUPOBATh HAa TMpuUMepax pojib U MecTo (U3MKK B (OPMUPOBAHMHM COBPEMEHHOM HAyYHOM  KapTUHBI
MHpa, B PA3BUTUHA COBPEMEHHOW TEXHUKH W TEXHOJOTHM, B MIPAKTUYECKON JIEATEIBbHOCTH JIIOJICH;

YYUTHIBATh  TPAHUIBl  MPUMEHEHUS  HM3YyYEHHBIX  (PU3MUECKHX  MOJENel: MaTepuaabHash TOYKa, HWHEpIHaIbHAS
cuctemMa oOTcuéra, aOCONIOTHO TBEPAOE TEJNO, WICANbHBIM Ta3, MOJEIM CTPOCHHUS Ta30B, JKUAKOCTEHM U TBEPIBIX Te,
TOUYCYHBIN PTICKTPUUECKUH 3apsijl PU pelieHnn (PU3nIecKux 3aaad;

pacrio3HaBaTh (hU3WYECKHe SBJICHHS (MPOIECCh) M OOBSACHATH WX HA OCHOBE 3aKOHOB MEXaHWUKH, MOJICKYJISIPHO-
KUHETHUYECKOM TEOPUHM CTPOEHHsI BEUIECTBA U JJEKTPOJMHAMUKH. PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEWHOE
JBIDKCHHE, CBOOOAHOE TaJCHUE TeJ, ABMKCHHE II0 OKPYKHOCTH, HHEpIHs, B3aumojacicTeue ten, auddysus, OpoyHOBCKOE
JBW)KCHUE, CTPOCHHE IKUJIKOCTEH U TBEPABIX Tel, M3MCHCHHE OO0BEMa Teln TpH HarpeBaHWu (OXJaKICHUH), TEIIOBOE
paBHOBecCHE, UCTIAPEHUE, KOHACHCAIlU, TUIaBJIEHUEe, KPUCTAJUIU3allUsl, KUTIEHUE, BIIAYKHOCTh BO3/1yXa,

26
IOBBIICHUEC AA4BJICHHUA TIa3a IIpU C€I0 HArp€BaHMM B 3aKpPbITOM COCYIAC, CBA3b MCKAY IapaMEeTpaMH COCTOJHHA TIa3a B

HU30I1IpoHeccax, JJICKTpu3aluuga TCII, B3aI/IMOI[eI7ICTBI/Ie 3apsAa0B,



OMKCHIBATh MEXaHUYECKOE JBIKCHHE, HCMONb3ys (U3NUECKUEe BEIMYMHBI: KOOPAUHATA, MYTh, MEPEMEIICHHE,
CKOpPOCTb, YCKOPEHHME, Macca Teja, CWIA, UMIYJbC T€la, KUHETHUYECKash OSHEPrusi, MNOTCHLHAlbHAs HHEPrusi, MEXaHUYecKas
paboTta, MexaHWYeCcKasi MOUTHOCTh; MPU OMHUCAHUU MPABHIBHO TPAKTOBATh (PU3MYECKUN CMBICI UCIONB3YEMbIX BEIUYHMH, UX
0003HaUYEeHUST M EAUHUIBI, HAaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUYMHY C APYTUMU BEIUUUHAMU;

OMKCHIBATh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTONB3YS (DU3NYECKUE BEJIMUUHBI: JaBJICHUE Ta3a,
TeMIepaTypa, CpeIHssl KHHETUYECKas SHEPrus Xa0TUUECKOT0 JBWDKEHUSI MOJIEKYJI, CPEIHEKBaJpaTU4yHAas  CKOPOCTh
MOJIEKYJI, KOJIMYE€CTBO TEIUIOThI, BHYTPEHHSI SHEprusi, padora rasza, K03(Q(UIIMEHT MOJIE3HOTO JEUCTBUS TEIJIOBOTO JABUTATENS;
pU OMHUCAHUU TMPABUIBHO TPAKTOBATh (DU3WYECKHUI CMBICT HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W €IUHUIIbI, HAXOJIUTh
dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMU BEJITMYUHAM;

OIMCBHIBATh M3YYCHHBIC JJICKTPUYCCKHE CBOMCTBA BEIICCTBA M DIJICKTPHUCCKUE ABJACHHUS (IPOLIECCHI), HCIONIb3Ys
dbu3uYecKre BEIMYMHBI: AJICKTPUUYECKUM 3apsjl, dJCKTPUUYECKOE T0Jie, HANpsHKEHHOCTh TIOJIsS, TOTEHIMAN, Pa3HOCTh
MOTEHITMAJIOB; TIPU OMKMCAHUU MPABWIBHO TPAKTOBATh (DU3UUYECKHUI CMBICI UCIIOIb3YEMbIX BEJIMYNH, UX 0003HAYCHUS U CIUHMIIBL;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMHU BEIIMUNHAMU;

aHAJM3UPOBATh (PU3MUECKHUE TTPOLIECCHI U SBJICHUS, UCTIONIBb3Ys (PU3NYECKHE 3aKOHBI U MPUHIIUIIBI: 3aKOH BCEMHPHOTO
taroteHus, |, |l u Il 3axkonpl HploTOHA, 3aKOH COXpaHEHHMS MEXaHUYECKOW OSHEPruu, 3aKOH COXpPaHEHUs HMMIYJIbCa,
IIPUHLIMI CYNEPIO3ULIMNA CUJI, IPUHIUII PABHONIPABUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUECKYIO TEOPUIO
CTPOEHHUsI BELIECTBA, I'Aa30BbIE€ 3aKOHBI, CBSI3b CPEAHENW KUHETHUYECKOW OHEPrMU TEIUIOBOI'O JBUKEHUS MOJIEKYNI C
a0COJIIOTHOM TeMIepaTypoil, MepBbIii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOro 3apsjaa, 3akoH Kymnona, mpu
ATOM pa3inyaTh CJIOBECHYIO (HOPMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BHIPAKEHUE U YCJIOBUA (TPAHHIIBI, 0OJIACTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIMUIIBI JCHUCTBUS MAalllMH, MPUOOPOB U TEXHHUUYECKUX YCTPOWCTB, paziuyaTh YCIOBUS HUX
0e30MacHOr0 MCMOJIb30BaHUA B TOBCEIHEBHOM KU3HU;

BBITIONTHATH KCIIEPUMEHTHI TI0 UCCIICTOBAHUIO (PU3NYECKUX SBICHHUI U MPOIECCOB C WCIOIb30BAHUEM TMPSIMBIX, H
KOCBCHHBIX HM3MEPECHHHU, MpU 3TOM (HOpMYyIUpOBaATh MpodiaemMy/3aady W THIIOTE3y YYeOHOro OKCIIEPHMEHTa, COOUpAaTh
YCTaHOBKY M3 MPEIIOKEHHOT0 000pyI0BaHNUS, MPOBOIUTE OMBIT U ()OPMYIHPOBATH BHIBOBL

OCYIIIECTBIISATh MPSIMBIE U KOCBEHHBIC U3MEPEHUST (PU3MUECKUX BEIMYUH, TPU ATOM BBIOMPATh ONTHUMAJBHBIA CIOCO0
W3MEPEHHSI M HCIIOJIb30BATh M3BECTHBIE METObI OLICHKH MOTPEIIHOCTEN H3MEPEHUN;

27
HCCIICAOBATL 3aBUCUMOCTH MCIKAY (1)I/ISI/I‘IGCKI/IMI/I BCIIMYMHAMHK C HUCIIOJIb30BAHUEM IIPAMBIX HSMCPCHHﬁ, IIpu 3TOM

KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI MOJYYCHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUJIE TaOIUIl U



rpaduKoB, JenaTh BHIBOJBI IO PE3YIbTATAM UCCIIEI0BAHUS;

co0roaaTh npaBuia 0€30MacHOro Tpyaa Ipyu NPOBEACHUH UCCIE0BaHUM B paMKaX ydeOHOr0 SKCIEpUMEHTa, Yy4eOHO-
HCCJIEIOBATENILCKOM M MPOEKTHOM JEeATENbHOCTH C UCIOJIb30BAHUEM U3MEPHUTENbHBIX YCTPOMUCTB U JAOOPATOPHOTO
o0opynoBaHus;
pemarb pacuy€THbIE 3aJa4d C SIBHO 33JaHHOM (DU3UYECKON MOJEJbl0, UCHOJB3Ys (PU3NUECKUE 3aKOHBI M TMPUHLUIIBI, HA OCHOBE
aHajau3a yCJIOBHA 3a7aud BBIOMpATh PU3UYECKYI0 MOJENb, BBIACIATh (U3HUECKHE BEIUYMHBI U (HOPMYJIbl, HEOOXOAUMBIE JJIs
e€ peleHus, MPOBOJUTh PACUEThI U OLIEHUBATh PEabHOCTh MOJYYEHHOr0 3HaUEHUs (PU3NYECKON BEIUUNHBI;

pelath KayeCTBEHHbIE 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTHUBOPEUMBYIO IIEMIOYKY pACCYXKIEHUH C Omopoll Ha
U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHE SIBICHUS;

UCIIONB30BATh MPU  PEIICHWHM Y4eOHBIX 3aJa4  COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTUM  JJIsI  TIOUCKA,
CTPYKTYPUPOBAaHUS, HMHTEPIPETAlMM W  MPEACTaBICHUS y4yeOHOW W HAyYHO-TIOMYJISIpPHOM WHGOPMAIMH, TOJYYCHHOU U3
Pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJydaeMyio HH(pOpMaIuio;

OPUBOJIUTH TPHUMEPHl BKJIaJa POCCUMCKUX M 3apyOekHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, O0BSICHEHUE MTPOLECCOB
OKPYXAaIOIIer0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUK;

UCIIONB30BAaTh TEOPETHYECKHE 3HAaHUs 10 (U3MKE B TOBCEJHEBHOW >KM3HU JJIA oOecrieueHuss O€30MacHOCTH TpHU
oOpallleHuu ¢ MpUOOpaMU U TEXHUUYECKHUMH YCTPOMCTBAMHM, [JISi COXpPAHEHUS 370POBbS M COOJIIOJCHHS HOPM
AKOJIOTUYECKOT O MTOBEJEHUS B OKPYKAIOUIEN CpEAE;

paboTaTh B rPYIINE C BHIMOIHEHUEM PA3IMYHBIX COIIMATBHBIX POJICH, INIAHUPOBATh PAOOTYTPYNINbl,  PAIMOHAIHHO
pacnpenensTh 00I3aHHOCTH M TIAHUPOBATH JEATEIHHOCTh B HECTAH/IAPTHBIX CUTYAlUAX, aJCKBATHO OILICHUBATh BKIJIAJl
Ka)KJI0TO M3 YYACTHUKOB I'PYIIIHI B pEUICHUE pacCMaTpUBaeMoid MPOOIEMBI.

K xonmy obydyenuss B 11 kjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE OJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y
OO0 yJaromuxcs YMEHUM:

JE€MOHCTPUPOBAaTh HAa MpPUMEpax pojib U MecTo (U3MKM B (POPMUPOBAHMU COBPEMEHHOM HAyyHOW KapTUHBI
MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH W TEXHOJOTWW, B MPAKTUYECKOW JEATEIBHOCTH JIIOACH, UEJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KApTHHBI MUPA,;

YYUTBIBATh TPAHULBI MPUMEHEHHSI W3YYEHHBIX (PU3MYECKUX MOJENIeH: TOUCUHBIHN 3JEKTPUUECKUN 3apsij, Jdyd CBETa,
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TOUYCUYHBIM UCTOUHUK CBCTA, AACpPHasd MOACIIb aTOMad, HYKJIOHHAA MOACIb aTOMHOI'O sAApa IIPpHu PCIICHUN (1)I/IBI/II-ICCKI/IX 3a4a4,

pacrio3HaBaTh (U3NYECKUE SBJICHHS (IIPOIECChI) M OOBICHATH MX HAa OCHOBE 3aKOHOB JJICKTPOJWHAMHUKU U



KBaHTOBON (DH3UKU. BJICKTpUYECKas MPOBOIUMOCTH, TETUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOC JECUCTBHUS TOKa,
B3aMIMOJICHCTBUE MAarHUTOB, 3JICKTPOMATHUTHAS WHIYKITUS, JCHCTBHE MAarHUTHOTO IOJSI Ha MPOBOJHUK C TOKOMH

TBUKYITHICS 3apsia, OJIEKTPOMArHUTHBIE KOJ€OaHWS W BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPAHCHHUE CBETA,
OTpakeHHE, MpeoMIICHHe, nHTepPepeHrs, TUPPaKusd W TOIIpHU3aIUs CBETa, JUCHEPCHs CBETa, (HOTOAICKTPHUUSCKHMA
addekr (poroaddexr), cBeToBOoe HaBlieHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aTroMa BOJOPOa, ECTECTBEHHAs U
HCKYCCTBEHHAs PaJOaKTHBHOCT;

ONMCBHIBATh M3y4YCHHBIC CBOMCTBa BemiecTBa (DJICKTPUUYCCKHE, MArHUTHBIC, ONTUYSCKUE, IJICKTPHUCCKYIO
NIPOBOAMMOCTh PAa3JIMYHBIX CPEN) U AJICKTPOMATHUTHBIC SIBJICHUS (TIPOIECCHI), UCTIONB3YS (PU3UUCCKUE BEITNIMHBI:
DIIEKTPUYECKHIA 3apsi]l, CUJIa TOKa, AJIEKTPUUECKOE HAMpPSHKEHUE,  AJIEKTPUYIECKOE CONIPOTUBJICHNE, pa3HOCTh
MOTEHIMAJIOB, AJIEKTPOIBIDKYIAS CHJIA, paboTa TOKa, MHAYKIIMS MarHUTHOTO MO, cvita Amniepa, cuina JlopeHia,
WHAYKTUBHOCTb KATYIIKH, DHEPrUs DJICKTPUYSCKOTO U MArHUTHOTO TOJICH, MEPUOa U 9acTOTa KojcOaHUi B KOJIcOATCIIBHOM
KOHTYpE, 3apsl ¥ CHJIa TOKa B TPOIECCE TapMOHMYECKHX DJICKTPOMArHUTHBIX KoJjieOaHWH, (POKYCHOE pacCTOSHHEC U
ONTUYECKasl CHWJIa JIMH3bI, TPH OIHMCAHWU TIPABUJIBHO TPAKTOBATh PU3MYECKHIA CMBICI MCIIONBb3yEeMbBIX BEJIIMYUH, UX
0003HAYCHUS M CJIMHUIIBI, YKa3bIBATh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUYECKYIO BEIMUHUHY C IPYTHUMH BEIIMYUHAMHU,

OITMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCIIONB3Ys (PU3MUECKUE BEMUIUHBI: CKOPOCTH 3JICKTPOMArHUTHBIX
BOJIH, JUTWHA BOJHBI ¥ YACTOTA CBETA, SHEPTUs U UMIYIbC (POTOHA, IEPUOT TIOTypaciaia, JHEPTUs CBSI3M aTOMHBIX sIep, IPH
OITMCaHUH MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOIB3YEMbIX BEJIMUUH, UX 0003HAYCHUS U CIUHUIIBI, YKa3bIBATh
(GopMyITBl, CBS3BIBAIONINE JAaHHYIO (U3MYECKYI0 BEJIMYHMHY C IPYTMMH BEIUYHMHAMHM, BBIYHCISATH 3HAUCHUE (PU3NICCKOM
BEJIMYNHBL;

aHATM3UPOBATH (DU3UUECKUE MPOIECCHI U SBIICHUS, UCTIONB3Yys (DU3NYECKUE 3aKOHBI M MPUHIUIBL: 3aKoH OMa, 3aKOHbI
TI0CJICIOBATEIILHOTO M TIapaJUIeIbHOTO COCIUHEHUS IPOBOJHUKOB, 3akoH JIkoyns—JIeHna, 3akoH SJIEKTPOMAarHUTHOM
WHIYKIIMU, 3aKOH MPSIMOJIMHEWHOTO pacIpOCTpPaHEHHUS CBETa, 3aKOHBI OTPaKCHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa,
ypaBHEeHHE OJifHIITEHHa Mg (hoTodPdexTa, 3aK0OH COXPAHECHHS SHEPTHH, 3aKOH COXPAHEHHUS HMITYIhCa, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUs MAaCCOBOI'0 YHCIIA, MOCTYNAThl bopa, 3aK0H paoakTUBHOTO pacnaaa, mpu  3TOM
pa3M4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHUE M YCIOBHUs (TpaHUIIBI, 00IaCTH)
MIPUMEHUMOCTH;

ONpCACATh HAIIPABICHHWC BCKTOPA HHAYKIHMW MArHUTHOI'O IIOJIA IIPOBOJHHKA C TOKOM, CHJIbI AMnepa Hn CHUJIbL HopeHua;
29

CTPpOUTb M OIIKMCBIBATH I/I306pa)KeHI/Ie, CO34aBacMoOC IINIOCKHMM 3CpPKaJIOM, TOHKOU HHHBOﬁ;
BBIINIOJHATE 3KCIICPUMCEHTEI 110 UCCIICJOBAHUIO (I)I/ISI/I‘-IGCKI/IX SIBJICHUN U mponecCCoB C HCIIOJIBb30BAHUCM IIPAMBIX, H



KOCBEHHBIX H3MEPCHHI: MpU 3TOM (GOopMyIHpoBaTh mpodieMy/3aiady W THIIOTe3y YYEOHOro 9SKCIEpPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MIPEIIIOKEHHOTO 000PYyI0BaHUS, IPOBOIUTE OTBIT U ()OPMYITHPOBATH BHIBOIBL

OCYIIIECTBIISATH MIPSIMbIC U KOCBEHHBIC M3MEPEHUs (U3UUECKUX BEIMYHH, ITPH dTOM BHIOUPATH ONTHUMAJBHBIN CITOCOO
U3MEpPEHUs M WCIOJIb30BaTh HM3BECTHBIE METOJBI OLICHKHU MOTPEITHOCTEH N3MEPEHUH;

HCCIIeIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIMYHMH C HCIIOJIB30BAHUEM TMPSMBIX U3MEPCHHUM: TP ITOM
KOHCTPYHUPOBAaTh YCTAaHOBKY, (PUKCHPOBATh PE3yJIbTAThI MOTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYHMH B BHJC TaOJIUIl U
rpauKoB, JenaTh BEIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

co0uro1aTh mpaBuiIa 0€30MacHOr0 TPyAa MPU MPOBEACHUN UCCIICIOBAHUN B paMKaX y4eOHOTO OJKCIIEpUMEHTa, Yyd4eOHO-
UCCJICIOBATEILCKOH H TPOCKTHOW JCSATCIHHOCTH C MCIOJIh30BAHUEM M3MEPHUTEIBHBIX YCTPONCTB 1 1a00paTOPHOTO
o0opynoBaHus;

pelraTh pacuy€THBIC 3aJa4d C SIBHO 3aJaHHOW (DM3UYECKOW MOJICIbI0, UCIOJB3Ys (PU3NYeCKUe 3aKOHBI W TMPUHIUIIBI, Ha
OCHOBE aHaJiM3a YCJOBHS 3aJlayM BbIOMpaTh (U3HUECKYIO MOJCIb, BEIICIATh GU3HUYCCKUE BETMUUHBI B (POPMYJIbI, HEOOXOIUMBIE
Ut €€ peleHus, TPOBOJUTh PAcY€Thl M OLCHHWBATH PEALHOCTH IMOJYYCHHOT'O 3HAUCHUS (PU3NYCCKOMN BEITMUYMHBI;

pelraTh KadeCTBCHHBIC 3aJaud. BBICTPAWBATh JIOTUYCCKH HETPOTHBOPCUYUBYIO IIEMIOYKY PACCY)KJICHHH C ONMOpOH Ha
W3ydeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH W (PH3UYECKHE SBICHUS;

UCTIONB30BaTh MPHU PEIICHUU Y4YeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC TEXHOJIOTUU ISl TIOMCKA,
CTPYKTYpUPOBaHUs, HWHTEPIPETAIIUN W TPEICTABICHUS YIeOHOW M HAYIHO-TIONYJSIpHON HH(OPMAIINHU, TIOTYISHHOH 13
pasIUYHBIX HCTOYHUKOB, KPUTHUECKU aHATH3UPOBATH IMOTyIaeM Y0 HHPOPMAITHIO;

OOBSICHATh TPUHITUIIBI IEHCTBUS MAIUH, MPUOOPOB M TEXHHYECKHX YCTPOWCTB, Pa3JIM4aTh YCIOBHUS UX OE30MaCHOTO
MCTIOJIb30BAHMS B IIOBCEIHCBHON KHU3HH,

NPUBOJNTh TIPUMEPHl BKJIAla POCCHICKHX W 3apyOSKHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B OOBSICHECHUE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHMS TO0 (PU3MKE B TOBCEIHEBHOM KU3HU JUIsl oOecredeHus Oe30MacHOCTH TpH
oOpalieHn ¢ MpUOOpaMU U TEXHHUUYECKHUMH YCTPOMCTBAMH, [JII COXpPAaHEHUS 370POBBS M COOJIONCHUS HOPM
HKOJIOTUYECKOr0 MOBEICHUS B OKpYXKaloIlei cpene;

paboTaTh B TPYIIE C BHIMOJHEHUEM PA3IMYHBIX COITMATBHBIX POJICH, TNIAHUPOBATh PA0OTYTPYNINbI,  PAIMOHAIBHO
pacnpenensTh 00S3aHHOCTH ¥ TIAHUPOBATH JEATEIBPHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJ€KBAaTHO OIICHWBATH BKJIA]
KQKJIOTO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE paCCMaTPUBAEM O TIPOOIIEMBI. 3



TEMATHUYECKOE IIVIAHUPOBAHUE!

10 KJIACC
HanmenoBanue
No KommuecTBo OCHOBHBIE BUJIBI JICSITEILHOCTH
pa3aesioB U TeM [TporpammHOe comeprkaHue
n/n 9acoB 00 yJarommxcs
y4eOHOro mpeIMeTa
Pa3nen 1. ®duzuka u MeTOAbI HAYYHOI 0 TO3HAHUS
1.1 | ®wusuka u METOABI 2 ®du3nka — HayKa O TPHUPOJIC. M3yuenne HayIHBIX (AMITUPHYECKUX U
HAYyYHOTO TTO3HAHUS HayuHble MeTOmBI MO3HAHHS TECOPETUUYCCKUX) METOI0B TIO3HAHHUS
OKPYKAIOIIET0 MHUpA. OKPYXKAIOIIeTO MHpA.
Pounb sKkcniepuMeHTa B TeOpun OOcyX/IeHHE TPaHKI] TIPUMECHHUMOCTH
B TIpOIIeCCEe MMO3HAHUS TIPUPOJIBI. du3nyecKux 3aKOHOB U Teopuid. Pabora
DKCHEPUMEHT B (PU3HKE. B TPYIIIE 1O MOATOTOBKE KOPOTKHUX
MopenupoBanue pU3NIECKUX COOOILIEHUI O POJIU U MECTE (PUUKH B
SIBJIGHUU U TIpolieccoB. Hayunbie HAyKe U B MPAKTHUYECKOMN JAESATEIbHOCTH
runote3bl. Gu3nyeckue 3aKOHbI U JHOJIEN.
TeopuH. [ paHUIIBI IPUMEHUMOCTH JleMoHCTpaIusi aHaJIOTOBBIX U
buzndyecknx 3aKkoHOB. [IpuHIHT 1M (PPOBBIX U3MEPUTEITLHBIX IPHOOPOB,
COOTBETCTBHUS. KOMITBIOTEPHBIX JAaTUUKOB.
Ponw 1 mecto pusuxu OcBoeHHE OCHOBHBIX IPUEMOB PAOOTHI
B (hOpMUPOBAHUYU COBPEMEHHOMN ¢ mrdpoBoii 1aboparopueii mo pusuke
Hay4YHOM KapTUHBI MUPA,
B IIPAKTUYECKOM eI TEITbHOCTH JIFOICH
Uroro no pazneny 2

! Tlpu paspaboTke paGoueii MporpaMMbl B TEMATHYECKOM IIAHMPOBAHHWM JIOJKHBI OBITH yYTEHBI BO3MOYKHOCTH HCIIONB30BaHMsS 3JIEKTPOHHBIX (LM(POB bIX)
00pa3oBaTEIbHBIX PECYPCOB, SBIAIOMIMXCSA Y1€OHO-METOAUYECKUMHI MaTepHajlaMu, COEpKaHNEe KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHUU.
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Pa3zgesa 2. Mexanuka

2.1

Kunemartuka

MexaHnuecKkoe JBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmxkeHus. CucremMa orcyéra.
Tpaexkropus.

[epemerienne, CKOpocTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MAaTePUAIbHOM TOUKH,
UX TIPOCKIIMU HA OCU CUCTEMBI
koopauHat. CioxxeHue
MEPEMEIICHUN U CIIOKECHUE
CKOpPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE
NPSMOJIMHENHOE ABUKEHUE.
I'paduku 3aBUCUMOCTH KOOpJUHAT,
CKOPOCTH, YCKOPEHHSI, TyTU U
nepeMeNIeHNs MaTEPUAIbHON TOUKH
OT BPEMEHH.

CBobOonHOE TazicHre. Y CKOpeHHe
CBOOOJIHOTIO ITaJICHUS.
KpuBonnHelHoe ABUKEHUE.
JIBr>KeHHE MaTepruaibHOM TOUKHU
10 OKPY>KHOCTH C IMOCTOSIHHOM 10
MOJTIYJIF0 CKOPOCTBIO. YTJIOBast
CKOpOCTb, JINHENHAsI CKOPOCTb.
[lepuon u yactora oOpaleHus.
LleHTpoCcTpeMUTENLHOE YCKOPEHUE.
TexHu4yeckue ycTpomucTBa u

[IpoBeneHnE SKCIIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOT'O JIBUKEHHUS C LIEJIbIO
OTpPEICICHNUS MTHOBEHHON CKOPOCTH;
MCCIICIOBAHUE COOTHOIIECHUSI MEXKTY
MYTSMU, IPOUJICHHBIMU TEJIOM

3a TIOCJIE0BATEIbHBIC PABHBIE
MPOMEXXYTKH BPEMEHH TIPU
PaBHOYCKOPEHHOM JIBHXKCHHUU

C HaYyaJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO;
M3y4YeHUE JIBIDKCHUS IIapUKa B BI3KON
KUIKOCTH; U3YUYCHHE IBUKCHUS TEa,
OpOILIEHHOTO TOPU30HTAJIBHO.
OOBsiCHEHHE OCHOBHBIX MPUHITUIIOB
JIEUCTBUSL TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUIOMETD, IIETTHbIEC U
PEMEHHBIE TIepelaun IBUKEHHUS; U
YCIIOBHM X 0€30MacHOro
HCIIOJIL30BaHUS B IIOBCSTHEBHOM
JKU3HH.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3HIECKON MOCIHIO

C UCITOJIb30BAaHUEM OCHOBHBIX (pOpMyIT
KUHEMaTHKH.

[TocTpoenue u aHanu3 rpauKkoB
3aBUCHMOCTEH KMHEMATHYCCKUX
BEJIMYMH OT BPEMEHH

TSI pPABHOMEPHOTO
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IPaKTUYECKOE IPUMEHEHUE!
CIIUJIOMETP, ABUKEHUE CHAPSAJIOB,
LEITHbIE U PEMEHHBIE NTEpEAAUH

Y PABHOYCKOPEHHOT'O MPSMOJIMHENHOr0
JIBUYKEHUS.

PacnioznaBanue pu3snveckux siBICHUN
B YUEOHBIX OMBITAX U OKPYKAIOIIEH
YKU3HU: pABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUKEHUE, CBOOOIHOE MaJIeHue Tell,
JBUYKEHUE TIO OKPY>KHOCTH.

Onucanue MEXaHUYECKOTro TBUKEHUS
C UCTIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH. KOOPIUHATA, MYTh,
NepeMELEHNUE, CKOPOCTh, YCKOPEHHE.
PaGota B rpymnmnax npu rjiaHUpPOBaHUH,
MIPOBEICHUU U MHTEPIIPETALINN
pPE3YIBTATOB ONBITOB U aHAIN3E
JOTIOJIHUTEJIbHBIX UICTOYHUKOB
uH(pOpMAIIIH TIO TEME

2.2

JInHamuka

[IpyuHIIUIT OTHOCUTEIBLHOCTH
[Namunes. [lepsiit 3akoH HeroToHA.
HNueprmanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [puniun
cynepro3unuu cui. Bropoit 3akoH

HrroToHna 1151 MaTepuagbHOW TOUKHU.

Tpetuit 3akoH HeroToHa

JUIS MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHUS.
Cuna tsoxectu. [lepBas
KOCMMYECKasi CKOPOCTb.

CpaBHeHHME Macc B3aMMOJICUCTBYIOIIUX
Tedl.

N3ydeHne 3aBUCUMOCTH CUIIbI
YIIPYTOCTH OT AedopMaIiuu; CpaBHECHHUE
CWJI TPEHUSI IOKOSI, KAUEeHUSI U
CKOJIBKEHUSI.

OObsicHEHNE HEBECOMOCTH.
[IpoBeieHNE SKCIIEPUMEHTA.
UCCJIeI0BaHUE 3aBUCUMOCTHU CHJT
YIPYrocTH, BO3ZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pa3slie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenwne. Bunbl Tperus (Mokos,
CKOJIbKECHUS, KAUCHUS ).

Cuia tpenus. Cyxoe TpeHue.
Cuita TpeHus CKOJIBKEHUS U CHJIa
Tpenust nokos. Koagduuuent
TpeHus. Cuia COpOTUBIICHUS
MpY JBYXKEHUM Teja B )KUJIKOCTH
WJIM Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE
JBUKEHUE aOCOIMIOTHO TBEPIOTO
Tena.

MOMEHT CHIIbI OTHOCHUTEIIBHO OCH
BpauieHus. [limeyvo cunbl. YcmoBus
paBHOBECHS TBEPIOTO TENA.
TexHuueckue yCcTpoucTBa U
NPaKTUYECKOE MPUMEHEHUE!
NOAIINITHUKH, IBU)KECHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopmanuu; n3ydeHue ABUKEHUS
Opycka 1o HaKJIOHHOH TUTOCKOCTH;
HCCIICIOBAaHUE YCIIOBUN PaBHOBECHS
TBEPAOTO TENA, UMEOIIETO OCh
BpAIIlCHUS.

OOBsicHeHHE 0COOEHHOCTEMN
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBMYKCHMS,
CBOOOJTHOT'O MTaJICHUS TEJI, IBHKCHHSI
110 OKPY)KHOCTH Ha OCHOBE 3aKOHOB
Herotona, 3ak0Ha BCEMUPHOTO
TATOTCHHSI.

OOBsICHEHHE OCHOBHBIX TIPUHIIMITOB
JEUCTBUS TTOAIIUITHUKOB U UX
MPAKTUYECKOTO IPUMEHEHHS.
OObsicHeHNE IBMYKEHHSI ICKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 3a71a4 C SIBHO
3aTaHHOM (PU3HUECKON MOCITBHIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GOpMYIT TUHAMHUKH.

PacrioznaBanue Gpu3ndecKkux siBICHUIN
B YUEOHBIX OIBITAX M OKPYKAIOIIEH
YKU3HU: HHEPIUS, B3aUMOJICHCTBUE TE.
Anann3 GU3NIECKUX MPOIIECCOB U
SIBIICHUY C UCITOJIb30BAHUEM 3aKOHOB U
MPUHIIAIIOB. 3aKOH BCEMHUPHOTO
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tarotrenusd, |, |1 u 11l 3akonsr HeroToHa,
MPUHIUIT CYTIEPIIO3ULIMM CHUJI, TIPUHITUIT
PaBHOMPABHOCTU UHEPIIMAIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHEHHUs B
MEXaHHUKe

NMnynbe MmaTepuanbHON TOUKH
(Tena), CUCTEeMbI MaTEePUATbHBIX

TOYCK. I/IMHyJIBC CHJIbI U U3MCHCHUC
HUMITYJIbCaA TCJIA. 3akoH COXpaHCHUA
HMITYJIbCA. PeaktuBHOE JABHKCHHUC.

Pabora cribl. MOIITHOCTE CHUIJIHL.
Kunetnueckas sHeprusg
MaTepuaibHON TOUkHU. Teopema
00 M3MEHEHUN KMHETUYECKOMN
SHEPIUH.

[ToreHmmanbHas SHEPrus.
[ToreHmmanbHas SHEPrus yrnpyro
nedopMupoBaHHOM TP YKUHBI.
[ToTeHnmanpHast SHEPrus Tea
BOJIM3HM TTOBEPXHOCTH 3EMITH.
[loTeHManbHLBIE U
HETIOTCHIIMAJIbHBIC CHIIBI. CBSI3b
paboTHI HETTOTEHIIMAILHBIX CHJI
C UBMCHEHHUEM MEXaHUUYECKOM
SHEPIrUu CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[TpoBeneHre SKCTIIEPUMEHTA: N3YICHHE
aOCOJIFOTHO HEYIIPYroro yaapa

C TIOMOIIBIO JBYX OJTMHAKOBBIX
HUTSHBIX MaSTHUKOB; UCCIICIOBAHUEC
CBSI3U PaOOTHI CHJIBI C K3MEHEHUEM
MEXaHHYECKOW SHEPTUHU Teja

Ha IPUMEPE PACTSHKCHHS PE3HHOBOTO
KTyTa.

Ornenka abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTeN M3MepeHui (PU3ndecKux
BEJIMYMH.

Pemenue pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3HUECKON MOCITBHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIl TMHAMUKHU U 3aKOHOB
COXpPaHEHHS.

Pemenue kauecTBEHHBIX 337124

C OIIOPOY HA U3YYEHHBIE B pa3elie
«MexaHnKa» 3aKOHBI, 3aKOHOMEPHOCTH
1 (U3UYECKUE SBIICHMUS.

Onucanne MEXaHMYECKOTO IBIKEHUS C
WCIIOJTb30BaHNEeM (PU3HUECKUX BEITUIHH:
UMITYJIBC TEJa, KHHETHYEeCKast SHEPT U,
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CTOJIKHOBEHHS.

TexHuyeckue ycTpoucTsa u
IIPAKTUYECKOE [IPUMEHEHUE!
BOZOMET, KONIEP, NIPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET

NOTEHI[MAIbHASL SHEPTUs, MEXaHUYeCKas
pabora, MexaHW4YecKasi MOITHOCTb.
AHanu3 GpU3NYECKUX MPOLIECCOB U
SBJICHUN C UCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs MEXaHUYECKON SHEPIuH,
3aKOHA COXPaHEHUs UMITYJIbCa.
OOBsicCHEHHE OCHOBHBIX MPUHITUIIOB
JEeUCTBUS U TPAKTUUECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: BOAOMET, KONEP,
IPY>KUHHBIA TTUCTOJIET.

OOBsICHEHHUE JIBIXKCHUST PAKET C OMOPOH
Ha U3Yy4YEeHHbIE (PU3NYECKUE BEIUUYUHBI U
3aKOHbI MEXaHHKHU.

Hcnonb3oBaHKe NpU MOATOTOBKE
COOOIIIEHU O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTUN IS
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALUU U NPEACTABICHUS
uH(pOpPMAINH, KPUTHYESCKUN aHAIN3
nosiydaeMoi nHdopMaIuu

[IpoBeaeHnE KOCBEHHBIX U3MEPEHUM,
VICCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKIX BETMYHH, POBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pa3nen 3. MosiekyasipHasi Qu3uKa U TepMOIMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU U UX OINBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE BUXKEHHUE.
HNuddys3us. Xapakrep IBHKEHUS U
B3aUMOJICUCTBUS YaCTHIl BEIICCTRA.
Mojenu cTpoeHus ra3os,
JKUIKOCTEN U TBEPHABIX TEJ U
00BSICHEHHE CBOMCTB BEIECTBA

Ha OCHOBE 3TUX Mojelier. Macca u
pasmepsl Mosiekyi. KonndecTBo
BemiecTBa. [locrosnnas ABoraapo.
TemnnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxama Tremneparyp Llenbcus.
Monenb uneaasLHOTO Tras3a.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIpPHO-KUHETUYECKON
TEOPUH HJICTHHOTO ra3a.
AOcooTHas TeMIepaTypa Kak Mepa
CpeqHEN KNHETUYECKON YHEPrun
TETUIOBOTO JABH)KEHHS YaCTHIL Ta3a.
[llkana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MennaeneeBa—Knaneipona.

3akoH JlanpToHa. M3omporiecchl

IIpoBeieHue IKCIIEpUMEHTA.:
OIIPE/ICJICHUE MACChl BO3/1yXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI, JTaBJICHUS
Y TeMIepaTypbl BO3Jyxa B HEM;
MCCIIEIOBAaHNE 3aBUCUMOCTH MEXKITY
rapaMeTpamMu COCTOSTHUS Pa3peKEHHOTO
rasa.

OreHka aOCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3MIECKUX
BEJINYMH.

OOBsiCHEHHE OCHOBHBIX MPUHITUIIOB
NEeNUCTBUM TepMOMeTpa U GapomeTpa
yCIOBUM UX 0€30M1aCHOTO
VICIIOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HU.

Pacno3naBanue Gpu3HUEeCKUX SBJICHUI

B YUEOHBIX OTBITAX M OKPYKAIOIIEH
Ku3HU: TudPy3us, OPOYHOBCKOE
JBUOKEHUE.

OrnurcaHue TEeMIOBbIX SIBICHUN

C UCTIONb30BaHUEM (PU3NUECKUX
BEJINYMH: JIaBJICHUE T'a3a, TEMIIEPATypa,
CpeaHsIsl KHHETUYECKast SHEPT Ul
XaOTUYECKOT O JIBUKEHHS MOJICKYIL,
CPEAHEKBAIpaTUYHASL CKOPOCTH
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B UJICAJIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npencrasienue
M30IIPOLIECCOB. NU30TEPMA, U30X0Pa,
u3obapa.

TexHuyeckue ycTpoucTsa u
NPaKTUYECKOE IPUMEHEHUE:!
TepMoMeETp, OapomeTp

MOJIEKYIL.

AHanun3 GpU3NYECKUX MPOLIECCOB U
sBieHuH ¢ ucroab3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEeAHEN
KUHETUYECKON DHEPIUU TEIJIOBOTO
JIBIDKCHHST MOJICKYJT C a0COTIOTHOM
TeMIIEpaTypOHu.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO

C MCIOJIb30BAHUEM OCHOBHBIX
nosioxkenuit MKT, 3akoHOB U hopmyn
MOJIEKYISIPHOU (PU3UKH.

Pabota B rpymnmnax npu riaHUPOBaHUH,
IIPOBEACHUU U UHTEPIPETALUN
pPEe3yJIbTaTOB ONBITOB U AHAJIN3E
JIOITOJTHUTEIIbHBIX UCTOYHUKOB
nH(popMamu 1o TemMe

3.2

OCHOBBI
TEPMOIUHAMUKHU

10

TepMoaguHamMuyeckass CUCTEMA.
BuyTpennsist sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MEHCHHS.
KonudecTBo TemioTe U padora.
BHyTpeHHss1 SHEprusi 0JHOATOMHOI'O
HWaeaIbHOro rasa. Bumusl
TEIUIONEPENAYH: TEIIIONPOBOJHOCTD,
KOHBEKIIUS, U3JTyYCHHUE. Y AeTbHAs
TEMJIOEMKOCTb BEIIIECTBA.

[IpoBeneHre sKCTIEpUMEHTA: U3MEPEHUE
yIAETHHOM TeTTIOEMKOCTH BEIIECTBA.
Ornenka aOCOMOTHBIX U OTHOCUTEILHBIX
MOTPEIIHOCTEN M3MepeHU HU3MIECKIX
BEJIMYHH.

M3yuenne mojeneit mapoBoii TypOUHBI,
JIBUTATEIIS BHYTPEHHETO CTOPaHMUS,
PEaKTUBHOTO JIBUTATEIS.

OOBsicHEHNE TPUHIUIIOB JEUCTBUS U
yCIIOBUI O€30TIaCHOTO MCTIOIB30BAHMS
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KomnuecTBo TermioTel

pH Teruionepeaaye.

[Tonsitue 06 agnabaTHOM TpolIecce.
[lepBblii 3aKOH TEPMOJIUHAMUKH.
[IprMmeHeHue nepBoro 3aKkoHa
TEPMOJMHAMUKH K U30IPOIIeccaMm.
I'paduueckas uaTEepnpeTanus
paboThI Taza.

Bropoii 3ak0H TepMOAMHAMUKMY.
HeoOpaTtumocts npoueccon

B IIPUPOJIE.

TerutoBble MammuHbL. [[pUHIUTIEL
JEeWCTBUSI TETUJIOBBIX MAIIIHH.
[IpeobpazoBanus sHEpruu

B TEIUIOBBIX MAalllMHAX.
KoadpunmenT nonesHoro aeicTBus
TEIIOBOM MaIIUHBI.

Hukn KapHo u ero koadduiiueHt
IIOJIE3HOT'O JICHCTBUS.
DKOJOTUYECKUE MPOOIEMbI
TETIOYHEPTreTUKH.

TexHuueckue ycTpoucTBa u
NPaKTUYECKOE MPUMEHEHUE:!
JIBUTaTENIb BHYTPEHHETO CTOpaHus,
OBITOBOI XOJIOAMIIBHUK,
KOHJIULIUOHEP

B IIOBCEHEBHOM KWU3HU IBUTATEIIS
BHYTPEHHET'0 CropaHusi, OBITOBOTO
XOJIOAUIIbHUKA, KOHIUIIMOHEPA.
Omnuncanue CBOMCTB TEJI M TEIJIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(bu3MYeCKUX BETMYMH: 1aBJICHUE Ta3a,
TeMnepaTrypa, KOJU4eCTBO TEIJIOTHI,
BHYTPEHHSIS SHEprusi, paboTra rasa.
Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PUBHYECKON MOJICIIBIO

C MCIOJb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMYyIT MOJIEKYJISIPHON (DU3UKH U
TEPMOJIUHAMUKHU.

Pemenne kauecTBEHHBIX 3aJa4

C OIIOPOM Ha U3YYCHHBIC B paszeiie
«MonekymnsipHas pusuka u
TEPMOJUHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH B (PU3HUECCKHE
SIBJICHMUS.

Pabota B rpymnmax mpu aHaauze
JIOTIOJIHUTEJIbHBIX HCTOYHHUKOB
uH(pOpMAIIIH TI0 TEME
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3.3

ArperaTHsie
COCTOSIHMSI BEILIECTBA.
@da30BbIe NIEPEXOABI

[TapooOpa3oBaHue U KOHJICHCAIUSI.
Hcnapenue u kuneHue.
AOCONI0THAA U OTHOCUTENbHAS
BIIYKHOCTH BO3ayxa. HacelleHHbIN
nap. Y IejibHas TeIuiora
napooOpa3oBaHusi. 3aBUCUMOCTD
TeMIEpaTypbl KUTICHUS OT JaBJICHUSI.
TBépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU3OTPOIHS
CBOWCTB KpUCTAJUIOB. JKuakue
kpuctamibl. COBpeMEHHbIE
Marepuaibl. [lnaBinenue u
KpUCTa/uIM3anus. Y iejibHasi TeioTa
wiaBnenus. Cyonumarusi.
VYpaBHeHUE TEIIOBOro OanaHca.
TexHuueckue ycTpoucTBa U
NPaKTUYECKOE MPUMEHEHUE:
TUTPOMETP U MICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX
MAaTEepUAJIOB, B TOM YHCIIE
HaHOMATEPHUAJIOB,

Y HAHOTEXHOJIOT U

[IpoBeieHnE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEILHOM BJIAXKHOCTH BO3/yXa.
OreHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN N3MepeHU PU3NUECKUX
BEJINYMH.

N3ydeHne CBOWCTB HACBIIIEHHBIX
napoB, CIIOCOOOB U3MEPEHUs
BJIQYKHOCTHU

Ha6mtoneHue kurnenus mpu
MMOHWKEHHOM J1aBJICHUU, HATPEBaHUS

Y IJIABJICHUS] KPUCTAJIIUYECKOTO
BEILIECTBA.

OOBsicCHeHHE IPUHITUTIOB JCHCTBUS U
yCIIOBUI 0€30MaCHOTO MCTIOIB30BAHMS
B [IOBCEIHEBHOM )KM3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpa.

M3ydeHne TeXHOJIOTHUI IO y4EHUS
COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCIIE
HaHOMaTEpHaJOB.

Pelrenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3HUECKON MOCITBHIO

C MCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOrO OanaHca.

Peuienne kauecTBEHHBIX 3a/1a4

C ONIOPOW HAa U3YYEHHBIEC 3AKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
SABJIEHUS TIO TEME.
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PacnioznaBanue pu3nvecKkux siBICHUN
B YUEOHBIX OIBITAX U OKPYKAIOIIEH
XKU3HU: 1eopmanus TBEPIbIX TeT,
HarpeBaHMUE U OXJIAKICHUE Tel,
U3MEHEHHE arperaTHhIX COCTOSTHUN
BELIECTBA U OOBSICHEHNE UX HA OCHOBE
3aKOHOB U (pOPMYII MOJIEKYJISIPHOMN
buzuky.

Hcnons3oBanre MHPOPMAIMOHHBIX
TEXHOJIOTUH JJI TIOUCKA,
CTPYKTYpPUPOBAHUS, HHTEPIIPETAIIUHU U
npecTaBiIeHus UHPOpMAIUU TPU
MOJITOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHOM (PU3UKU 1
TEPMOJMHAMUKH B TEXHUKE

U TEXHOJIOTHSIX

Utoro no paznemny 24
Paznen 4. JjekTpoanHaMuKa
4.1 | DnexkTpocraTuka 10 DnekTtpusanus ten. dnekrpuueckuid | [IpoBeneHne sKkcriepuMeHTa: U3MepeHne

3apsa. JIBa BUIa IIEKTPUYECKUX
3apsanoB. [I[poBogHuKH,
JTADJICKTPUKH U TTOJTYIIPOBOTHUKHU.
3aKOH COXpaHEHUS IICKTPUUECKOTO
3apsja.

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. Toue4yHbIN 37I€KTPUYECKUI
3aps. DIEKTPUUIECKOE TOJIe.

ANEKTPOEMKOCTH KOHIEHCATOPA.
OueHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN M3MepeHU HU3MIECKIX
BEJINYVH.

N3yuenune NpuHIUIIOB AEHCTBUS
AJEKTPOCKOMA, IIEKTPOMETPA,
KOHJIEHCATOpa.

N3yuenune NpuHIUIIOB AEHCTBUS
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Hanpsk€HHOCTB 3JIEKTPUYECKOI O
nosis. IlpuHnun cyneprosunuu
JJIEKTPUUYECKUX ToJer. JInnnum
HaIPsKEHHOCTH 3JIEKTPUUYECKOTO
IOJISL.

PaGota cun 351eKTpoCcTaTHUECKOTro
nosis. Ilorennuan. PasHocts
noTeHuuanoB. [IpoBogHUKHY U
JIUAJIEKTPUKH B
AJEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckass IpOHULIAEMOCTb.
OnektpoéMkocThk. Konnencarop.
DIEKTPOEMKOCTBD IIIOCKOTO
KOHJIEHCAaTOpa. JDHEPrus
3apsKEHHOr 0 KOHJIEHCATOpa.
TexHuueckue ycTpoucTBa U
IIPAKTUYECKOE [IPUMEHEHUE !
AIEKTPOCKOI, IIEKTPOMETD,
AIEKTPOCTATUYECKAs 3aUTA,
3a3eMJICHUE DIIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOIMUPOBAaJIbHbBIN
arnmapar, CTpyMHbIA IPUHTEP

U YCJIOBHI 0€30MacHOr0 MPUMEHEHUs
B IIPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOIO amnmnapara, CTpyWHOTO
MIPUHTEPA.

Paccmotpenue puznueckux oCHOBaHUI
AJIEKTPOCTATUYECKOM 3aIUTHI U
3a3eMJICHHSI JIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3HYECKON MOJEIbIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOPMYIT IIEKTPOCTATUKH.

Pelienne kauecTBEHHBIX 3aJ1a4

C ONOPOM HAa U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKUE
SBJICHUS JIEKTPOCTATUKH.
PacnioznaBanue pusndyeckux siBIEHUN
B YUEOHBIX OIMBITAX M OKPYKAIOIIEH
KU3HU: DJIIEKTPU3aLINS Tell,
B3aMMO/ICHCTBUE 3apsAI0B U O0BICHEHHE
HX Ha OCHOBE 3aKOHOB U (hOpMYJI
AIEKTPOCTATUKHU.

Ornucanne U3y4eHHbIX CBOMCTB
BEILIECTBA U JICKTPUUYECKUX SBICHUN

C UCTIONIb30BaHNEM (PU3UYECKUX
BEJINYWH: 3JICKTPUUYECKUH 3apsi,
Hanps>KEHHOCTD 3JIEKTPUUECKOTO MOJIs,
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NOTEHIIMAJI, Pa3HOCTh MOTEHIMAJIOB,
DJIEKTPOEMKOCTD.

AHanu3 GpU3NYECKUX MPOLIECCOB U
SIBJICHUU C UCIIOJIb30BaHUEM
(bU3HUECKUX 3aKOHOB: 3aKOHA
COXPaHEHUS dJIEKTPUUECKOTr0 3apsa,
3akoHa KymnoHna.

PaGota B rpynmnax npu aHajauze
JOTIOJTHUTENIbHBIX UCTOYHUKOB
uH(GOPMAIIMK U TIOJTOTOBKE COOOIICHUI
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpYXKarolen U3HU U IPUMEHEHUN
UX B TEXHUKE

4.2

IlocTodHHBIN

C-)J'IGKTpI/I‘-IGSCKI/Iﬁ TOK.

Toku B pa3IMuHBIX
cpenax

12

DIJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILECTBOBAHUS 3JIEKTPHUUECKOTO
Toka. Mcrounuku Toka. Cuna Toka.
[TocTosiHHBIN TOK.

Hanpsixkenue.

3akon OMa i yyacTKa IeTnH.
DIIEKTPUUECKOE COTPOTUBIICHHUE.

VY 1eJIbHOE CONPOTUBIIEHUE
BeulecTBa. [locienoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE
COEIMHEHHUE MTPOBOIHUKOB.

PaGota snexTpuueckoro Toka.
3akoH J[xxoyms—JIenia. MoniHocTh
AIEKTPUYECKOIO TOKA.

[IpoBeaeHUE FIKCIEPUMEHTA: U3yUEHNE
CMEILIAHHOTO COEAUHEHHUS PE3UCTOPOB;
n3mepenue J/]C ncrounnka Toka u ero
BHYTPEHHETO COIPOTUBIICHUS;
HaOJII0/ICHHUE JICKTPOJIN3A.

Ornenka abCOMIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN M3MEpeHUN (PU3HMIECKUX
BEJIMYUH.

OObsicHEHNE TPUHIIATIOB JCHCTBUS U
YCIIOBHI 0€3011aCHOI0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
HMCTOYHUKOB TOKa,

AJIEKTPOHAr pEBATENIbHBIX U
AIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DIEKTpOABIKYILIAs CHJIA U
BHYTPEHHEE COMPOTUBIICHUE
MCTOYHMKA TOKA. 3aKoH OMa

JUTS TIOJTHOM (3aMKHYTOI)
anexTpuyeckor nenu. Koporkoe
3aMBbIKaHHE.

DNeKTpOHHas MPOBOJUMOCTh
TBEPJIBIX METAJIJIOB. 3aBUCUMOCTD
COIPOTUBIJICHUS METAJIJIOB

OT TEMIIEPaTYPHl.
CBepxXnpoBOAUMOCTb.
DNEKTPUYECKUI TOK B BaKyyMeE.
CBoiicTBa AEKTPOHHBIX MYYKOB.
[MonynpoBoguuku. CoOcTBEHHAs U
npuMecHasi IPOBOJIUMOCTh
OJIyIPOBOAHUKOB. CBOMCTBA
p—Nn-niepexoa.
[TonynpoBOAHUKOBBIC PUOOPHI.
DNEKTPUYECKUI TOK B PaCTBOpax U
pacruiaBax 3JIeKTPOIUTOB.

DJIEKTPOJIUTUYECKAsT TUCCOLIALINS.

DIEKTPOIH3.
DJIEKTPUYECKUI TOK B raszax.
CamocToATeNbHbIN U
HECAMOCTOSITEJIbHBIN pa3psl.
Momnus. [Ina3zma.
TexHu4yeckue ycTpomucTBa u

TEPMOMETPA CONTPOTHUBIICHHS,
BAKYYMHOTI'O M0/, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOTYIIPOBOTHUKOBBIX
JIUOJIOB, TAJIbBAHUKHU.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJEIbIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyi TeMbl «[1oCTOSHHBIM
DIIEKTPUYECKUU TOK».

Pacno3naBanue Gpu3nuecKux sBJICHUI
B YU€OHBIX OIMBITAX U OKPYKaIOIIeH
KHU3ZHU: DJICKTPUUYECKas MIPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JEHWCTBUS TOKA.

AHanu3 3JIEKTPUYECKUX SIBIICHUN U
IIPOLIECCOB B LIETISIX TOCTOSIHHOT'O TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEI0BATENBHOTO U apaJIJIEIbHOTO
COEIMHEHUS TPOBOJHUKOB, 3aKOH
Hxoynsa-JIenua.

Ornucanne U3y4eHHbIX CBOMCTB
BEILIECTB U JICKTPUYECKUX SBJICHUN

C UCTIONIb30BaHUEM (PU3UUYECKHUX
BEJINYWH: JICKTPUUYECKUH 3apsij, CHJIa
TOKQ, JIEKTPUUECKOE HAIPSIKEHUE,
AIEKTPUYECKOE CONPOTUBIICHUE,
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IPAKTUYECKOE MPUMEHEHUE:
aMIIepMeTp, BOJILTMETP, peocTar,
UCTOYHUKH TOKA,
3JIEKTpOHArpeBaTeIbHble MPUOOPHI,
AIEKTPOOCBETUTENIbHbBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIW 1O/, TEPMUCTOPHI U
dboTOpe3ucCTOpHI,
NOJIYTIPOBOAHUKOBBIN U0/,
rajbBaHHUKa

pa3zHocTh noteHnuanon, IJC, pabora
TOKAa, MOIITHOCTH TOKa.

Hcnonb3zoBanue nHOOPMAIIMOHHBIX
TEXHOJIOTUM JJIs1 IOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETAIIUN U
npeacTaBiieHus UHGOpMAIUU TTPU
MOJATOTOBKE COOOIICHUN O MPUMEHEHUN
3aKOHOB ITIOCTOSSHHOT'O TOKAa B TEXHHUKE U
TEXHOJIOTHUSIX

Uroro no pazneny 22
PezepBHOE BpeMs 2
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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11 KJIACC

HanmenoBanune

Ne KonmuecTtBo OCHOBHBIE BUIBI N€ATEILHOCTA
pa3ziesioB U TeM [IporpamMmmHoOe conepikaHue

n/n 9acoB 00 yJarommxcs

y4eOHOro peIMeTa
Pa3nen 1. DaexkrpoanmHamunka
1.1 | MarauTHoe€ moJe. 11 ITocTossHHBIE MArHUTEIL. [IpoBeeHNE SIKCTIEPUMEHTA: U3yUEHUE

DJIeKTpOMarHuTHast
WHTYKITUS

BzaumojelicTBre TOCTOSTHHBIX
MarHuToB. MarHuTHoe IoJe.
BekTop MarauTHOM MHAYKIHH.
[TpuHIUN Cyneprno3uuu
MarHuTHBIX noJieH. JInaun
MarHuTHOM MHAYKIMU. KaptuHa
JIMHUW MAarHUTHOW UHIYKIIAH TTOJIS
MMOCTOSIHHBIX MAarHUTOB.
MarsurtHoe 1oJje npoBOJHUKA

¢ TokoM. KapTuHa JIMHUNA WHIYKIAU
MarduTHOI'O II0JISI JJIMHHOI'O
MPSAMOrO MTPOBOJIHUKA U 3aMKHYTOT' O
KOJIBIIEBOT'O MIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTeaa.
BzaumonericTBue NpOBOJHUKOB

C TOKOM.

Cuna Amnepa, e€ MoayiIb U
HampaBJCHUE.

Cuna JlopeHnia, e€ Moayib U
HarpasJieHue. J[BuKeHne
3apsSKEHHOW YaCTHUIIBI

MAarHUTHOTO MOJISI KATYIIKU C TOKOM,;
MCCIIEIOBAHUE JIEUCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCIICIOBAHUE ABJICHUS
AIEKTPOMArHUTHON MHIYKITUU.
OreHka aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEepeHU PU3NYECKUX
BEJINYUH.

OObsicHEeHUE PUHIIUIIOB JIEHCTBUS U
yCIIOBUI 0€30MacHOTO MPUMEHEHHUSI
MIOCTOSIHHBIX MAarHUTOB,
AIEKTPOMATrHUTOB, 3JIEKTPOIBUIATENIs,
YCKOPUTEJEH 3JIEMEHTAPHBIX YACTHLL,
VHIYKIHUOHHOMW TEYH.

Pemenue pacu€THbIX 3a1a4

Ha IpuUMeHeHUE HOPMYIT TEMBI
«MarautHoe noJjie. DJIeKTPOMarHUTHAs
UHYKLUS.

Pelienrie kaueCTBEHHBIX 3a]1a4

C ONIOPOW HAa U3YUYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE
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B OJJHOPOJIHOM MAarHMTHOM MOJIE.
PaGora cunsl Jlopenua.

SIBiIeHME DIEKTPOMArHuTHOU
nHaykuuu. [Totok BekTopa
MarHUTHON MHIYKIIUU.
DIIEKTPOABMKYIIAS CUJIa UHYKIIUU.
3aKOH AIEKTPOMArHUTHOM
uaaykuuu dapanes.

BuxpeBoe 3neKkTpudeckoe nosje.
DIIEKTPOABMIKYIIAs CUJIa UHYKIIUU
B MPOBOJIHUKE, ABUKYIIIEMCS
MOCTYIATEIBHO B OJJHOPOIHOM
MarHUTHOM TIOJIE.

[IpaBuso Jlenua.

NunykTuBHOCTH. fIBIICHUE
CaMOMHAYKIUHU. DJIEKTPOIBHKYLIAs
cuJa CaMOMHAYKIUU.

DHeprusi MarHUTHOTO TOJISI KaTYILIKU
C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.
TexHu4yeckue ycTpomucTBa u
IIPAKTUYECKOE TPUMEHEHUE
ITOCTOSIHHBIE MArHUTHI,
DIEKTPOMATrHUTHI,
AIEKTPOABUIATEND, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTULI,
WHJYKIIMOHHAS ME€Yb

SIBJICHHSI TEMBI «MarauTHoe 1moJe.
DIIEKTPOMAarHuTHAsE UHIYKIUSY.
OmnpezienieHre HaNIPaBICHUSI BEKTOpa
WHJYKIIUA MAarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuisl JlopeHna.

Pacnio3naBanue Gpu3nuecKux sSBJICHUI
B YU€OHBIX OIBITaX U OKPYKaroIen
JKM3HU: B3aUMOJICHCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAS WHYKIIHS,
JIeliCTBHE MAarHUTHOT'O MOJIS Ha
MIPOBOJIHUK C TOKOM U JIBHKYIITUICS
3apsii.

AHau3 3JIEKTPOMArHUTHBIX SIBJICHUM
C MCIOJb30BAaHUEM 3aKOHAa
AJIEKTPOMAarHUTHON UHAYKIIMH.
Onucanve U3y4eHHbIX CBOMCTB
BEIIIECTB U AJICKTPOMArHUTHBIX
SIBIICHUH C MCIIOJb30BaHUEM
(UBUICCKUX BEJIMYWH: WHIYKITUS
MarHUTHOTO MOJIsA, cujia AMIiepa, cuia
Jlopennia, ”HAYKTUBHOCTD KaTYIIIKH,
SHEPrusl JIEKTPUUECKOTO U MAarHUTHOTO
oJjie

Hroro no pazneny

11
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Pa3gea 2. Koste0anus v BOJHBI

2.1

Mexannueckue u
3JIEKTPOMAarHUTHbIE
KoJicOaHus

KonebarenbHas cucrema.
CB0OOHBIE MEXaHUYECKHE
kosnebanus. ["apMonnueckue
kosnebanus. [lepuon, yacTora,
aMIuuTyaa 1 (paza xoneGaHui.
[IpyXHHBIN MasTHUK.
MaremaTn4eCKud MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuit. [IpeBparienue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
Kone6arenbHblil KOHTYD.
CB0OOIHBIEC JIEKTPOMArHUTHBIC
KoJIe0aHUs B UJI€aTbHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTHUS
MEXKIy MEXaHUUYECKUMH U

SJICKTPOMAIrHUTHBIMHU KOJICOaHUSIMU.

®opmyna ToMmcona. 3akoH
COXpaHEHUS PHEPTUH B UICATHHOM
KoJeOaTeIbHOM KOHTYDE.
[IpencraBiieHrEe O 3aTyXarOMIMX
KoJjeOaHusx. BeIHYX/ICHHBIC
MEXaHUYEeCKHE KoyieOaHusI.
Pe3onanc. BeiHYXI€HHBIE
AJIEKTPOMATHUTHBIE KOJICOaHUSI.
[lepeMeHHBIN TOK.

CunycouanbHbI IEPEMEHHBIN TOK.

Hccnenosanue nmapameTpon
K0J1e0aTeIbHOM CUCTEMBI — IEPUO/IA,
YaCTOThI, aMIUTATY/IbI U (Da3bl
KoJsicOaHui (MpYKUHHBIA W/WITH
MaTeMaTHYEeCKUM MasiTHHUK).
HabntoneHue 3aTyxarmomnmx KojaeoaHui.
HccnenoBanue CBOMCTB BBIHYKJICHHBIX
KoJieOaHuM.

Ha6mtonenue pezonanca.

[IpoBeaeHue FIKCIEPUMEHTA!
HCCJIeI0BaHUE 3aBUCUMOCTH MEepUoa
MaJIbIX KoJieOaHM rpy3a HA HUTU

OT JJIMHBI HUTU U MAacChl IPy3a;
UCCJIeI0BaHUE NIEPEMEHHOTO TOKA

B LIETIM U3 MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJEHCATOPA, KaTyIIKH
U PE3UCTOpA.

Ornenka abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEN M3MEpeHu (PU3HIECKUX
BEJIMYUH.

OObsicHEHNE TPUHIIATIOB JCHCTBUS U
YCIIOBHI 0€3011aCHOIr0 MPUMEHEHUS
ANEKTPUYECKOT0 3BOHKA, T€HepaTopa
MIEPEMEHHOT0 TOKA, JIMHUMN
AJIEKTpOIepeIay.

Pelrenne pacu€THbIX 3a/1a4 C SIBHO
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MoIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYZHOE U IEUCTBYIOLIEE

3HAYCHUC CHUJILI TOKA W HAIIPSKCHUA.

Tpauchopmarop. [IpousBoactao,
nepenaya u norpediaeHue
3JIEKTPUYECKON DHEPTUH.
DKOJIOTMYECKHE PUCKHU

IIpH MPOU3BOACTBC 3JICKTPOIHCPIUH.

KynbTypa ucnonb3oBanus
3JIEKTPOIHEPIUH B MOBCEAHEBHOM
JKU3HU.

TexHuueckue ycTpoucTBa U
MIPAKTUYECKOE TPUMEHECHUE !
BJICKTPUUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOTO TOKA, JINHUH
3JIEKTponepeaay

3aIaHHOM (PU3UYECKON MOJEIbIO

C MCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYyJI, OITUCHIBAIOIITUX
MEXaHHYECKHE M 3JICKTPOMArHUTHBIC
KoJ1eOaHuUs.

Onucanne MEXaHMYECKHUX U
AJIEKTPOMArHUTHBIX KOJICOaHUH

C UCTIOJIb30BaHUEM (PU3NUCCKUX
BCJIMYMH. TICPUOJI M YACTOTA
Kosie0aHui, aMITUTy/Aa U pa3a
KOJICOaHW, 3apsij] ¥ CHUJIa TOKa

B TAPMOHUYCCKUX JICKTPOMArHUTHBIX
KOJIeOaHUSAX.

Perienne kaueCTBEHHBIX 3aa4

C OTOPOIi HA U3yICHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTIHCHIBAIOIIHE
MEXaHUYECKUE U AJICKTPOMArHUTHBIC
KosieOaHus.

PaGora B rpymnmax npu riaHUpOBaHHH,
MIPOBEICHUN ¥ MHTEPIPETAIUH
PE3yJIbTaTOB OTBITOB, U aHAIIN3E
JOTIOJTHUTENIbHBIX UCTOYHHKOB
uH(pOpMAIINH TIO TEME

2.2

Mexannueckue u
BJIEKTPOMATrHUTHBIC
BOJTHBI

MexaHndecKe BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocTh pacnpoCTpaHEeHUs U
HA BOTHBL. [lomepeunbie u

N3ydyenue oOpa3zoBanus u
pacnpoCcTpaHeHUs TONIEPEUHbBIX U
MPOJIOJIBHBIX BOJIH.

Habntonenue orpakeHust
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IPOAOJIBHBIE BOJHBI.
WNuTtepdepenunst u nudpaxus
MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTB
3Byka. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBI.

VY ci10BUS U3ITyYEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anmMHuas
opueHTanus Bekropos E, B,

U B DJICKTPOMAarHUTHOM BOJIHE.
CBoiicTBa 1€KTPOMArHUTHBIX BOJIH:
OTpakeHHeE, NMPEIOMIICHHUE,
noJsipu3anus, Judpaxus,
uHTepdpepenus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana JIeKTPOMarHUTHBIX BOJIH.
IIpumeHeHue 3IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

ITpuHIMIBI paANOCBA3U U
TeneBUIeHNA. Pagnonokanus.
DNEKTPOMArHUTHOE 3arps3HEHUE
OKPYXaIOIIEH CpeIbl.

TexHu4yeckue ycTpomucTBa u
IPAKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl THATHOCTHKA

B TEXHHUKE U MEAMIIMHE, pajaap,

U TIpeJIOMJICHUS, UHTEpPEPEHIIUU U
T paKkIuu MEXaHUUECKUX BOJIH.
Ha6mtoneHue cBsizu rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUTUTYI0N 1
4aCTOTOM KoJieOaHUM, 3BYKOBOTO
pe30oHaHcA.

HccnenoBanue cBONCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE,
MpeJIOMJICHUE, OIS PU3aLIns,
nudpakuys, UHTepPEpeHIIHSL.
N3ydenne yciaoBUM U3ITyYEHUS
AIIEKTPOMArHUTHBIX BOJTH, B3AaUMHOMN
OpUeHTaINK BEeKTOpoB E, B,

U B JIEKTPOMArHUTHOU BOJIHE.
N3ydyeHne npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE PUHIIATIOB ACHCTBUS U
yCIIOBUI 0€30MacHOTO MPUMEHEHHUSI
MY3bIKAJIbHBIX HUHCTPYMEHTOB,
YIIbTPa3BYKOBOM JUArHOCTHKHU

B TEXHUKE U MEIUIIMHE, pajapa,
paguonpUEMHUKA, TEIEBU30PA,
anTeHHbl, Tenegona, CBY-neuwn.
Pelienrie pacu€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ OMOPOM Ha U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OINHCHIBAOIINE
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pPaIuONPUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neun

pacrnpoCTpaHEHUE MEXAHUYECKUX U
AJEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHGOOPMAIIMOHHBIX
TEXHOJIOTHUM JJIs1 IOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETAIIUN U
npejcTaBiieHuss HHGOpMaIuu

MIPU TOJATOTOBKE COOOIICHUHN

00 MCIOJIB30BaHUU AIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYuyacTtue B TUCKYCCHUU

00 PJIEKTPOMArHUTHOM 3arps3HEHUN
OKpYXaroIEel Cpeibl.

PaGota B rpymnmnax npu rjiaHUPOBaHUH,
IIPOBEACHUU U UHTEPIPETALUN
PE3yJIbTATOB ONBITOB U aHAJIN3€E
JIOITOJTHUTEIIbHBIX NCTOYHUKOB
nH(popMamH 1o TemMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsamMonMHENHOE pacIpOCTPAHEHUE
CBETa B OAHOPOAHOM cpexe. Jyd
cBeTa. TOYEeUHBIN UCTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHbI
orpaxkeHus ceera. [loctpoenue
M300paKeHUH B TIIIOCKOM 3epKalie.
[Ipenomnenue cBeTa. 3aKOHbI
npeaoMIIeHUs cBeTa. AOCOIIOTHBIN
nokaszarelib npesnomiieHusd. [lonHoe

N3ydeHne sBIEHUS MTOITHOTO
BHYTPEHHET'0 OTPaXEHUs, €TO
MIPUMEHEHUS B CBETOBOJIE.

N3yuenue mMozenei MUKpOCKOIa,
TEJIECKOIIA.

[TonydeHnue criekTpa ¢ MNOMOIIbIO
PU3MBI ¥ TU(PPAKIIMOHHON PEIIETKH.
N3mepenne nokasarteis npeaoMIIeHUs
CTEKJIA.

HccnenoBanue cBOKWCTB N300paKeHUH
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BHYTPEHHEE OTPAXKEHUE.
[IpenenpHbIN yrosa noJaHOro
BHYTPEHHETO OTPAXKECHMUS.
Hucnepcus cBera. CI0KHBINA COCTaB
oenoro ceeta. LlperT.

Cobuparoiiye 1 paccenBaroue
nuH3bl. ToHkas nuH3a. POKYCHOE
pacCTOSHUE U ONITUYECKAs CUJIa
TOHKOM JINH3BI. [locTpoenue
U300paXkeHni B cOOUpAIOUIUX U
paccenBarouux JnH3ax. Popmyna
TOHKOU JINH3bI. Y BEJIMYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl TPUMEHUMOCTH
r€OMETPUYECKON ONTHUKHU.
Bonnoras ontuka. Matepdepenms
cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOIEHNS MAKCUMYMOB
1 MUHHUMYMOB

B HHTEeP(EPESHIIMOHHOM KapTHHE

OT IBYX CHH(}A3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

Hudpakuus csera. {udpakiumronnas
peméTka. YcimoBue HaOI0ICHHUS
IJIaBHBIX MAaKCUMYMOB TPU MaJICHUH
MOHOXPOMaTHUYECKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JIMH3aX.

OOBsiCHEHUE TPUHITUTIOB JEUCTBUS U
yCIIOBUI 6€30MacHOro0 MPUMEHEHHUSI
OYKOB, JYIbl, poTOANIApara,
MPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIA, TEJIECKOIa, BOJIOKOHHON
OTNTUKH, TUPPAKIIMOHHON PeIETKH,
noJsipona.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3HYECKON MOJICIIBHIO

C MCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpPMYII TEOMETPUYECKON ONITHUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOr0 TUIOCKUM 3€PKaJIOM,
TOHKOM JINH30M.

Paccmotpenue npenesnos
MPUMEHUMOCTH I'€OMETPUUYECKON
ONTHKHU.

Pacno3naBanue Gpu3HUEeCcKUX SBJICHUI
B OIBITaX U OKPYKAKOUIEH KU3HU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETA, OTPAXKECHUE, MPEIIOMIICHHUE,
uHTepdepentys, rudpakuus u
MOJISIPU3ALUs CBETA, IUCIIEPCUs CBETA.
N3yuenue yciaoBuii HAOIIOICHUS
MaKCUMYMOB 1 MUHHMYMOB

B UHTEP(EPEHIIMOHHON KapTHUHE
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[Tomapuzanus ceera.

TexHuyeckue ycTpoucTsa u
NIPaKTUYECKOE MPUMEHEHUE!

OUKH, JIymna, (hoToamnmapar,
IIPOEKLMOHHBIN anIapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS pEeHIETKa,
IIOJISIPOU]L

OT ABYX CHH(A3HBIX KOTEPECHTHBIX
MCTOYHHKOB.

VcioBue HaOJIIOAEHUS TJIaBHBIX
MaKCUMYyMOB TIPH TTaJICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha AUPPAKITUOHHYIO PEIIETKY.
AHaIu3 ONTHYECKUX SIBIICHUI

C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PAacIPOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TIPEJIOMJICHHS CBETA.
OmnucaHne ONTHYECKUX SIBIIEHUI

C UCTIOJIb30BaHUEM (PU3NUYCCKHX
BEJIMYHH. (POKYCHOE PACCTOSTHUE U
ONTHUYECKAs CHJa JTUH3EI

Utoro no pazaeny

24

Paznen 3. OcHOBBI ClIelUAILHOW TeOPUH OTHOCUTEIbHOCTH (1as1ee — CTO)

3.1

OcCHOBEI clieIUaJIbHOMN
TEOpUHU
OTHOCHUTEJILHOCTH

4

I'paHuilbl NPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[TocTynatel cienquaIbHOM TEOPUU
OTHOCHUTEIBLHOCTH: UHBAPUAHTHOCTh
MOJIYJII CKOPOCTH CBETa B BAKYYME,
MPUHIMI OTHOCUTEIBHOCTH
DWHIITeHHA.

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHM U COKpAIICHUE JIJTMHBI.

Penrenne kauecTBEHHBIX 3a7a4

C OIOPOM Ha U3YYCHHBIC MOCTYJIAThI
CTO.

Hcnonp3oBanne nHOOPMAIITMOHHBIX
TEXHOJIOTUM JJIs IOMCKa,
CTPYKTYPUPOBAHMUS, UHTEPIPETAIIUN U
npecTaBaeHUs] HPopMaIuy npu
MOJITOTOBKE COOOIIECHHI O TpaHUIaX
MIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku U ocHoBax CTO
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OHeprusi 1 UMITyJIbC
PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl C YHEPTUEH U
UMITYJIbCOM PENIITUBUCTCKOM
YaCTHIIbl. DHEPrusi MOKOs

Hroro no pazneny

Pa3nen 4. KBantoBasi puszunka

4.1

OneMeHThl KBAHTOBOM
OIITUKHU

®otonsl. Popmyna [lnanka cea3u
sHepruu (OTOHA C €r0 YacCTOTOM.
DHeprus ¥ UIMITYJIbC POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dotorddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dbotordekra. YpaBHeHHe
DitHmTeHa 11 hoTodrddekra.

«Kpacnas rpanuna» ¢porodddexra.

JaBnenue cBeta. OnbITHI

I1.H. JleOenena.

XHUMHYECKOEe IeHICTBUE CBETA.
TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE MPUMEHEHUE:
dboTorIeMEeHT, (POTOIATUHK,
coylHeuHas 0arapesi, CBETOIHOT

Ha6monenne ¢pororddexra

Ha YCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKOHOB BHEIIIHETO
dbotordekra.

OOBsiCHEHHE OCHOBHBIX MPUHITUIIOB
JIEUCTBUSL TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: (hOTOANEeMEHT, POTONATUHK,
coJiHeuHas Oartapesi, CBETOIUO; U
yCIOBUM UX 0€30MaCHOT0 MPUMEHEHUS
B IIPAKTUYECKOW KU3HH.

Pelrenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3HYECKON MOCIIBHIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYIT KBAHTOBOM ONITHKH.
Pelrenrie kaueCTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOU ONTHUKHU.
Pacno3naBanue pu3NUECKUX SBICHUI
B Y4€OHBIX OIBITAX:
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(doTtoaniekTprueckuil 3 HeKT, cCBETOBOE
JTaBJICHHUE.

Omnucanre N3y4eHHBIX KBAHTOBBIX
SBJICHUU U IIPOLIECCOB

C UCTOJb30BaHUEM (PUBNYECKUX
BEJIMUMH. CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JUITMHA BOJIHBI U 4aCTOTa CBETA,
HHEPrusi U UMITYJILC (DOTOHA

4.2

Ctpoenue aToma

Monens atoma TomcoHa. ONBITHI
Pezepdopna mo paccesauro
a-yactull. [Inanetapuas monaenb
aroMma. [locrynarsl bopa.
W3nyuenue u norsoieHue GOTOHOB
IIPU TIEPEXOJIE aTOMA C OJJHOTO
YPOBHSI SHEPTUU Ha APYrov. Buasl
creKTpoB. CIEKTp ypOBHEHN SHEPTHUU
aToma BOAOpoOAa.

BomroBrle cBolicTBa yacTuil. BoHEbI
ne bpoinsa. KopryckyssipHo-
BOJIHOBOM J1yaJIU3M.

CHoHTaHHOE U BBIHYKJEHHOE
V3JIyYEHHE.

TexHu4yeckue ycTpomucTBa u
MIPAKTUYECKOE MPUMEHEHUE
CIIEKTpaJIbHbIM aHAIN3
(crrekTpockom), J1a3ep, KBAaHTOBBIH
KOMIIBIOTED

N3ydyenue monenu onbita Pezepdopaa.
[IpoBeneHue sKCrepuMeHTa

10 HaOJIIOICHUIO JTMHEHYATOrO CIEKTpa.
OreHka aOCOMIOTHBIX M OTHOCUTEILHBIX
MOTPEIIHOCTEN M3MepeHu (Ppu3nyeckux
BEJINYUH.

N3yuenne monenu aroma: ToMcoOHa,
IJIaHETapHOW MOJIETU aTOMa, MOJEIH
aroma bopa.

N3ydeHne crniekTpa ypoBHEN SHEPIUU
aToma Bojgopoaa. O0bsICHEHNE
MIPUHIATIOB JICUCTBUSA U YCIOBUM
0e30MacHOr0 MPUMEHEHUS
CIIEKTPOCKOI1a, Jla3epa, KBAHTOBOTO
KOMIIbIOTEPA.

Pelienrie kaueCTBEHHBIX 3a]1a4

C ONIOPOW HAa U3YYEHHBIC 3AKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE
aBieHus 1o TeMe «CTpoeHue aToma.
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PacnioznaBanue pu3nvecKkux siBICHUN
B YUEOHBIX OIbITaX: BOSHUKHOBEHHE
JIMHENYaTOr 0 CIEKTpa U3J1y4CHUS.
AHann3 KBaHTOBBIX MTPOLECCOB U
SIBJICHUW C UCIIOJIb30BaHUEM
nocrynaros bopa

4.3

ATOMHOE S7IpO

DKCTIEPUMEHTHI, JOKa3bIBAIOIIUE
CIIO)KHOCTh CTPOCHHUS SI/Ipa.
OTKpBITHE PATUOAKTHBHOCTH.
Omnpitel Pezepdopaa mo
OTIPEJICTICHUIO COCTaBa
PagMOaKTHBHOTO M3 TyYCHHUS.
CgoiicTBa anba-, 6era-,
raMma-u3inydeHus. Biausaue
PaAMOAKTUBHOCTH Ha KUBbIE
OpPTraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas monens sapa
I'efizen6epra-MBaneHko.

3apsin sigpa. MaccoBoe uucio siapa.

N30TOomBL.
Anbda-pacmnan. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacman. ['amma-
U3IIydeHUE. 3aKOH PaJIMOaKTHBHOTO

pacnaja.
DHeprus CBsI3U HYKJIOHOB B siJIpe.
SlnepHbie CUJIBI.

N3yueHue 3KCrepruMeHTOB,
JIOKA3bIBAIOIINX CIIOKHOCTh CTPOCHUS
aTOMHOTO sipa.

HccnenoBanue TpeKOB YaCTUIL

(mo rotoBeIM (hoTOrpadusim).
N3yueHue a1epHbIX CUJl, AIEPHBIX
peaKIii CUHTE3a U pacraja,
TEPMOSIIEPHOr0 CUHTE3A.

N3ydeHne HyKIOHHOW MOJEIH siapa
['eitzenbepra-lBaHeHKO.

OObsicHEHUE YCTPOUCTBA U
MIPUMEHEHHS JO3UMETPa, KaMephbl
BuiibcoHa, siiepHOro peakropa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJIyY€HHBIE 3HAHMUS, B T.4. O 3apsale
Y MacCOBOM YUCJIE S1pa.
Pacno3naBanue pu3NUEeCKUX SBICHUI
B YU€OHBIX OIBITAX U B OKPYXKaIOIIEH
JKA3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaIUOaKTUBHOCTD.
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Hedekt maccsl sapa.

Snepnsbie peakuuu. [lenenue u
CUHTE3 sJIED.

S nepubiit peakrop. TepmosaepHbIi
cuntes. [Ipo6iemMbl 1 IEPCHIEKTUBBI
SIIEPHOMN YHEPIETUKH.
DKOJIOTUYECKHUE ACIEKTHI S1I€PHON
SHEPreTUKHU.

DJieMeHTapHble YacTUIbl. OTKPBITHE
MO3UTPOHA.

Mertoasl HaOIOACHUS U
pETUCTpaALIUM DJIEMEHTAPHBIX
YacCTHLI.

dyHIaMEHTAJIbHbBIE
B3auMoiecTBUA. EnquHCTBO
bu3ruecKol KapTUHBI MHUpA.
TexHuueckue yCcTpoucTBa U
NPaKTUYECKOE MPUMEHEHUE!
JIO3UMETP, Kamepa BuibcoHa,
SJICPHBIN peakTop, aTOMHas bomba

OrnucaHne KBAaHTOBBIX SIBICHUI U
IIPOLIECCOB C UCITOJIb30BAHUEM
(bU3UYECKUX BEJIMYUH: TIEPUO]T
nojypacnaja, SHEprus CBsI3U aTOMHBIX
anep, Ae(eKT Macchl sapa.

AHanu3 NpoueccoB U SIBICHUI

C MCIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHUS
AJIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpaHEHUsI MacCOBOI'0 YMUCJIa,
noctynatel bopa, 3akoH
PaJMOaKTUBHOTO pacraja.

VYyacTue B paboTe Kpyrioro croja
«DyHIaMEHTAIbHBIE B3aUMOJICUCTBUS.
EnuncTBO (Drznueckoil KapTUHBI
MHUpa».

Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHM JIJIsI TIOMCKa,
CTPYKTYpPUPOBAHUS, UHTEPIPETALINHU U
npecTaBieHrs HHpopMaIu npu
MOATOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB KBAaHTOBOW (PM3MKH B TEXHUKE
Y TEXHOJIOTUSIX, IKOJIOTMYECKHUX
aCIeKTax s/IEPHON SHEPreTHKU

Hroro no pazneny

15
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Pa3nen 5. Jj1eMeHTHI ACTPOHOM UM U ACTP OPU3UKHU

5.1

DIEeMEHTBI
ACTPOHOMHUHU U
acTpopU3UKHU

7

DTarbl pa3BUTHS aCTPOHOMHUH.
[IpukitagHOE U MUPOBO33PEHUECKOE
3HaYeHUE aCTPOHOMMUMU.

Bun 3Bé3nHoro HeO6a. Co3Be3mus,
SIPKHE 3BE3/TbI, TUIAHETHI, UX
BHJIMMOEC JIBH)KCHUE.

ConHe4yHas cucTeMa.

Connue. CoyiiHeuHas akTUBHOCTD.

Nctounuk sneprumn CoJiHIla U 3BE3.

3BE3/1bI, NX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CTIEKTpaJIbHBIN KJIacC —
CBETUMOCTEL». 3BE3bI IJIaBHOM
I10CJIeI0OBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY IS 3BE3]
IJIABHOM MOCJICIOBATEIILHOCTH.
BHyTpenHnee cTpoeHue 3BE3.
CoBpeMeHHbIE MPECTABICHUS

0 TIPOUCXOKJICHUHU U IBOJIIOLIUU
Comnnna u 3BE3/. ITanbl )KU3HU
3BE3/I.

Muteunsiii [1yTs — Hama ['anakTuka.
[Tonmoxxenne n gBuxkenne CoJjHIA

B 'anaktuke. THUIIBI TaTaKTHK.
PaaumoranakTuky v KBa3aphbl.
YEpHble ABIPHI B s/Ipax TaJaKTHK.

[ToaroroBka coob1IeHUN 00 ITanax
pa3BUTHSI aCTPOHOMHUH, O MPUKITIATHOM
1 MUPOBO33PEHUECKOM 3HAUCHUH
aCTPOHOMUHU, O METOaX MOJYUCHUS
HAaY4YHBIX aCTPOHOMHYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMN
aCTPOHOMMUM.

N3yyeHue coBpeMEeHHBIX
MPEACTaBICHUN O TPOUCXOXKICHUHU U
sBostonun CoyHIA U 3BE3.
W3ydyeHne TUTIOB TrajlaKTHK,
paauoragakTHK U KBa3apoB.
N3ydyenue nBr>KeHUs HEOSCHBIX Tel,
ABOJIFOIMHU 3BE3]1 U BeceneHnHou,
MIPOIIECCOB, TPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMAX,

B MEXTaJakKTUUYECKOU cpelie,
MacmTaOHON CTPYKTYpbl BeeneHHOM.
OO0mbsicHenue paciupenusi BeenenHoun
Ha OCHOBE 3aKOoHa Xa0O0Ja.
[ToaroroBka K 0OCYKIEHUIO
HEpEILICHHBIX MPOOJEM aCTPOHOMHUHU.
IIpoBenenue HabIIOACHMI
HEBOOPYKEHHBIM I'J1a30M

C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUHN JIJIS OTIpeIeIICHUS
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Bcenennas. Pacimpenue
Bcenennoil. 3akon Xa06ua.
Pas0eranue ranakruk. Teopus
bonbiioro B3peiBa. PenkroBoe
U3JIy4CHHUE.

MacmrabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepewménnbie npo6iemsl

MOJIO’KEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy. OCHOBHBIE
co3Be3ausl CeBepHOTro MoTymapus

U SApKUE 3BE3BI.

[IpoBenenre HaOMIOACHUH B TEIECKOI
Jlynel, nnaner, Mueunoro Ilyru.
VYyacTue B IUCKYCCUU O HEPELIEHHBIX
npo0JemMax aCTPOHOMHUHU

aCTPOHOMUH
Hroro no pazaeny 7
Pa3nen 6. O6o01aonee NnoBTOpeHue
6.1 | OGobmaromiee 4 O06o0011IeHue u cucTemMaTi3alus VYyacTue B IUCKYCCUU O PO (PU3UKH
IOBTOPEHUE COZEepKaHUs pa3esioB Kypca ¥ aCTPOHOMHH B PA3JINYHBIX cepax

«Mexanuka», «MoJiekyasipHas
du3MKa U TepMOAMHAMUKA,
«InexktpoauHamuka», «Komedanus
Y BOJIHBI», «OCHOBBI CIIEUATIbHOMN
TE€OPUU OTHOCUTEIBHOCTUY,
«KBanToBas pusuka», «IMEeMEHTHI
ACTPOHOMHH U aCTPOPHUIUKK».
Ponb ¢usuku u actpoHOMUHM B
AKOHOMHYECKOM, TEXHOJIOTHUECKOM,
COLIMANILHOM M 3TUYECKOH chepax
JEATENBHOCTH YEJI0BEKA, POJIb U
MECTO (PU3UKH ¥ ACTPOHOMHUU

B COBPEMEHHOW HAYYHOU KApTHHE
MHpa, 3HAYCHUE ONMHUCATEIBHOM,

JIeATEJIbHOCTH YeJIOBEKa.
[ToaroroBka cooOIIEHUIT O MECTE
bu3nIecKor KapTUHBI MHPA B PATY
COBPEMEHHBIX MPEACTABICHUI

0 TIPUPO/IE.

BrinonHeHne y4eOHbBIX 3a/1aHHH,
JIEMOHCTPUPYIOIINX OCBOCHHUE
OCHOBHBIX MOHSATHH, PU3UICCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3uku
10-11 xitaccos
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CHUCTEMATU3UPYIOLIEH,
O0OBSCHUTETHLHON U
IPOrHOCTUYECKOHN () yHKIMN
(bu3nuecKol TeOpuH, pob
(bu3nUecKol TeOpuu B
dbopMUpOBaHUY NPE/ICTABICHUIN
0 Qu3nyecKoil KapTUHEe MUPA, MECTO
(bu3HUecKol KapTUHBI MUPA

B 00IIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX
MPEJICTABJICHUN O TPUPOJIE

Utoro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME

IJIEKTPOHHBIE HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI

10 kaace

bubmumoreka LITOK https://m.edsoo.ru/ff0c3620

bubmumoreka LITOK https://m.edsoo.ru/ff0c3508

bubmmoreka LIOK https://m.edsoo.ru/ff0c33e6

bubmmoreka LIOK https://m.edsoo.ru/ff0c32e2
11 knacc

bubnurotexa [IOK https://m.edsoo.ru/ff0c9778

bubnuotexa [IOK https://m.edsoo.ru/ff0c9acO

bubnunoreka LIOK https://m.edsoo.ru/ff0c9df4

bubaunorexa LIOK https://m.edsoo.ru/ff0c98fe

bubnurotexa IIOK https://m.edsoo.ru/ff0cal50

Y4eOHbIe mocoousn

10 knace I'. . Mskumes, b.b.byxosues, H.H.Corckuit «®u3zuka 10», Mocksa «IIpocsemienuey, 2019
11 knacc I'.l.Msakumes, b.b.byxosues, B.M.Uapyrun «®usuka 11», Mocksa «IIpocsemenue», 2019
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