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PabGouass mporpamma mo yueOHOoMy mpenMery «®Pusnka» (0a30BbIi YpPOBEHB)
(mpeametHas obnacth «EcTecTBeHHO-HAYyYHBIE PEAMETHI») BKIIOYAECT MOACHUTEIHHYIO
3aIlUCKY, COAepKaHue 00y4YeHHs, TNIAHUPYEeMbIe Pe3yJIbTaThl OCBOEHHS MPOTPaMMBbI IO
¢u3uke, TemMaTHuecKoe IUIaHMpoBaHHe. Pabodas mporpamma cocTaBieHa Ha OCHOBE
denepanbHOil paboyeil mporpaMMal.

[TosicHuTenpHas 3amuicka OTpakaeT OOIIMe IeNU U 33Ja4d M3Y4YeHUs (DU3HKH,
XapaKTePUCTUKY TCUXOJIOTHMYECKUX MPEANOCHUIOK K €ro M3yYeHHI0 O0y4YaroUuuMHCH,
MECTO B CTPYKType y4eOHOro IulaHa, a TakKe MOAXOJbl K OTOOpYy COJepKaHMS,
K OTIPEICIICHUIO TJIAHUPYEMBIX PE3YJIbTAaTOB.

Copepxanrie  OOy4eHHMs] pPAaCKpbhIBaeT COACpXKATENbHbIE JUHUH, KOTOpBIC
npearaTcs Iy 0043aTeIbHOTO M3YyYEHHUS B KaXJIOM Kjacce Ha YPOBHE CPEIHETrO
o611ero oopa3oBaHuUsl.

[Inanupyemble pe3yibTaThl OCBOCHHUS MPOTpaMMbl 10 (PU3HMKE BKIHOYAIOT
JUYHOCTHBIE, METalpeIMeTHbIE Pe3ylbTaThl 3a BECh MEpUOJ OOYyYEeHHs Ha YpOBHE
cpenHero obmero oOpa3oBaHUs, a TaKKe MPEIMETHBIE AOCTHKEHHS O0ydaromerocs
3a KaXKIbIHA TO1 00yUYeHHUS.

INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o pusuke 6a30BOr0 ypOBHS HA YPOBHE CPEIHETO OOIIET0 00pa30BaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKECHHUI 1 TPEOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON mporpammel, npeacraBieHHbIx B ®I'OC COO, a takke ¢ y4€Tom
benepanbHOl paboyeit mporpaMMbl BOCITUTAHUS W KOHIICTIIIUY NP0 aBaHus yaeOHOTO
npenmeta «Puszmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit Denepanmu,
peann3youmx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Coneprxkanue mporpaMmsI 1o (PU3HUKE HAMPABICHO HA (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTWHBI mMupa oOydarommxcs 10-11 kmaccoB mpu oOydeHun ux (usmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOro mnojaxoxaa. IIporpamma
no ¢usuke coorBercTByeT TpeboBanusM PI'OC COO k mIaHUPYyEeMBbIM JTUYHOCTHBIM,
NPEAMETHBIM W METAlpeAMETHBIM pe3yibTaTaM OOydYeHHs, a TaKKe YYHUTHIBACT
HEOOXOJMMOCTh pealu3aldd MEXKIPEAMETHBIX CBsI3ed (U3MKM C €CTeCTBEHHO-
HAyYHBIMU YYEOHBIMH TIpeAMeTaMu. B Hell ompenemnsitoTcss OCHOBHBIC 1ETU M3yYCHUS
GbU3MKKM Ha YpPOBHE CpEIHEro oOIlIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yJbTaThl
OCBOEHHS Kypca (DM3UKHU: JIMYHOCTHBIE, METalpeJMETHbIC, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[IporpamMma o ¢pu3KKe BKIIIOYAET:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIEe MPEMETHBIC PE3YIbTaThI IO TOaM OOYUICHHS;

coziepkanue yueonoro npeamera «duzuka» no rogam o0ydeHwusl.

[Iporpamma mo (u3nke MOXKET OBITh HCIOJB30BaHA YYHUTEISIMH KaK OCHOBA
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JUIsl COCTaBlIeHUs CBOUX paboumx mporpamm. Ilpu paspaboTke paboueilt mporpaMmel



B TEMATHYECKOM IUIAHUPOBAHHUH JTOJDKHBI OBITH YUTEHBI BO3MOXXHOCTU MCIOJIb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-
METOUYECKUMH MaTepuaiamMu (MyIbTUMEIUHHBIE POTPAMMBbI, AIEKTPOHHBIEC YUEOHUKU
U 3aJaYHUKH, DJCKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE Ja0OpaTOpUH, HUTPOBBIC
IpOrpaMMbl, KOJIJIEKIUU LU(POBBIX 00pa30BaTeNIbHBIX PECYpPCOB), PEATU3YIOIIUMU
TUIAKTHYECKUE BO3MOXKHOCTH HMH(POPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHIH,
coJiepsKaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00Opa30BaHUH.

[IporpamMmma 1o (¢u3KMKe HE CKOBBIBAET TBOPUECKYIO HHHUIIMATUBY YUHUTENECH W
IPEIOCTABISET BO3MOXKHOCTD ISl peaju3allii Pa3IMYHBIX METOIWYECKUX TOIXOA0B
K OpraHu3zanuud oO0y4yeHHs (U3MKE MPH YCIOBHUH COXPAHEHHUS O05S3aTeIbHONW YacTH
COJIepKaHus Kypca.

®duszuka Kak Hayka 0 HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyNasi B KaueCTBE
yu4eOHOro mpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUU
00 okpyxawomeM wmupe. IlkonpHblI Kypc GU3HKH — CHCTEMOOOpa3yroLuit
JUTS €CTECTBEHHO-HAYYHbBIX YUE€OHBIX MTPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JeKaT
B OCHOBE TIPOIIECCOB U SIBJICHHWM, HM3y4aeMbIX XHUMHEH, OHOIOTHeH, (Pu3nuecKon
reorpadueit u actpoHomuei. Vcrnonp3oBaHWe W aKTUBHOE MPUMEHEHHE (DU3MIECKUX
3HaHUU ONpenessieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
OHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IMOJY4YEHHMsS HOBBIX MAaTEpUAIOB
C 3aJlaHHBIMM CBOMCTBaMHU W Jpyrux. M3ydyeHue (pu3MKu BHOCHUT OCHOBHOM BKJIaj
B (opMHpOBaHHME  €CTECTBEHHO-HAyYHOHM  KapTUHBI  MHUpa  OOYYarOIIMXCH,
B (hOpMUpPOBAHHE YMEHHI MPUMEHSTh HAYYHbII METO] TO3HAHUS MPU BBIIIOJHEHUHU UMU
y4eOHBIX UCCIIEOBaHUMN.

B ocHOBY kypca ¢pu3uKu AJig YpOBHS CpeTHEro 001ero 00pa3oBaHus MOJ0XKEH P
U7ei, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoess yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJECPXUT MaTepuand M3 BCEX pa3lesioB (PU3MKHM, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca GU3UKH 00beTMHEH
BOKpYr (Qu3nueckux teopuil. Benymum B Kypce sBigercss (OpMHpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosaracT MCHOJIb30BaHHE
I'YMaHHUTApHOTO MOTeHIMaa (PU3MIYECKON HAyKH, OCMBICIICHUE CBSI3U PA3BUTUS (HUBHKHU
C pa3BUTHEM OOIIECTBAa, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc (u3uMku mnpeanosaractT 3HAKOMCTBO
C IIMPOKHUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPHA
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercsi NoCpeACTBOM BBEJICHUS SJIEMEHTOB COJIEP KaHMUS,
NOCBSIIEHHBIX JKOJIOTUYECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI
C Pa3BUTHUEM TEXHUKH M TEXHOJIOTUH, a TakkKe OOCYXJEHUs MpoOyieM paruoHaIbHOTO
IPUPOIOTIONB30BAHUS M 3KOJIOTHYECKON OE30MacCHOCTH.



CrepHEBBIMU D3JIEMEHTaMH Kypca (QU3UKM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHusl SBISIOTCS  pusnyeckue Tteopun ((HOpMUpPOBAHHME NPEACTABICHUN
0 CTPYKTYpe€ MOCTPOCHHs (PU3NYECKON TEOpHUH, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
IPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, TPaHUIAX MPUMEHUMOCTU
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-esITeIbHOCTHBIN TOAX0 B Kypce (DU3UKHU peau3yeTcs MPEexJe BCEro
3a CYET OpraHU3alMH SKCIEPUMEHTAIBHON AeaTenbHOCTH oOyJatomuxcs. /s 6a30Boro
YPOBHSI Kypca (PM3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTa0OPAaTOPHBIX pabOT, KOTOPBIE B Mporpamme mo (pu3nke 00beIMHEHbI
B OOIIMI CIIMCOK YUEHUUECKUX MTPAKTUYECKUX padoT. BrigeneHune B ykazaHHOM NepeuHe
71a00paTOpHBIX PA0OT, NPOBOAUMBIX JJii KOHTPOJSI W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa3oBaTeNbHOTO Mpoliecca UCXOAS U3 0COOEHHOCTEN TUIaHUPOBAHUA U
ocHaieHusi kabunera ¢usuku. [Ipu 3TomM obGecrieunBaeTcs oBiaieHne 00y4YaroUMUCS
YMEHHMSIMH  TPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, HCCIEAOBAHUA 3aBUCHUMOCTEH
(bU3HYECKUX BEJIMYMH U TOCTAHOBKY OMBITOB 10 MIPOBEPKE MPE/I0KEHHBIX THIIOTES.

bonpiioe BHUMaHME YIENSETCS PEUICHUI0 PAaCUETHBIX M KAYECTBEHHBIX 3ajad.
[Ipu sToM 1151 pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1aud C SIBHO 3aJaHHOU
¢u3nyecKol  MOJAENbIO, TMO3BOJSIONIME TMPUMEHSATh  HM3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjiesia Kypca, TaK U UMHTETpUpys 3HAHUS U3 Pa3HbIX
pa3aenoB. [ KauyecTBEHHBIX 3a7au MPUOPUTETOM SIBJISIIOTCS 3aJaHUsl Ha OOBsICHEHUE
NpOTEKaHusl (PU3NYECKUX SBICHUN U MPOIECCOB B OKPYKAIOIIEH >KU3HH, TPeOyrolue
BbIOOpa (PM3UYECKON MOJIENH JIJISi CUTYAlMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu ®I'OC COO k maTepuaibHO-TEXHHYECKOMY
obecreueHunIo yueOHOTo npoiiecca 6a30BbIi ypoBeHb Kypca GU3HKU Ha YPOBHE CPETHETO
oOmrero oOpa3oBaHMsl TOJDKEH M3Yy4aTbCA B YCIOBMSIX MPEAMETHOTO KaOuMHeTa (PU3UKU
WIM B YCIOBUSIX WHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuneTe Gpu3uku HOMHKHO OBITH HEOOXOIUMOE JTaOOpaTOPHOE 00OPYIOBAHHE
JUIS BBIMIOJHEHUS yKa3aHHBIX B MpOrpaMMe Mo (PU3MKE YUCHHUYECKHX MPAKTUYECKHX
paboT U JEMOHCTPALIMOHHOE 000pYA0BaHHE.

JleMOHCTpalnoOHHOE 000pya0BaHHEe (POPMUPYETCS B COOTBETCTBUU C MPUHILUIIOM
MUHUMAJIbHOM  JIOCTaTOYHOCTH W OOECleurBaeT IMOCTAaHOBKY IEPEUYUCICHHbIX
B NIporpamme mo (U3MKe KIIOYEBBIX JEMOHCTpPALUMN JJIsl MCCIEIOBAaHUS H3y4aeMbIX
SBJICHUN U TPOIIECCOB, SMIIUPUUECKUX U (QyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHU .

JlabopaTtopHoe 00OpylnOBaHME I YYEHHYECKUX  MPAKTHUECKUX  paldoT
dbopmupyeTcsl B BUJI€ TEMATUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B Pacu€Te OJIHOTO
KOMIUIEKTa Ha JAByX oOyuarommuxcs. TeMmaTtnyeckue KOMIUIEKTHI JabOpaTopHOTO
000pyI0BaHUS TOKHBI OBITh TOCTPOEHBI HA KOMIIEKCHOM MCIIOJIb30BAaHUU aHAJIOTOBBIX
U 1U(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJE
G poBbIX Jab0paTOpuUid.

OCHOBHBIMU LIENISIMU  U3Y4YeHUS (QU3UKKM B 0OlEeM 0O0pa3oBaHUU SBISIOTCS:

(dbopMHUpOBaHNME MHTEpPECAa M CTPEMJICHUSI O0YyYarolUXcsi K HAyYHOMY H3YUYEHHIO
IPUPObI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOJI€ TMO3HAHUA U (POPMHUPOBAHKE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa HM3yYeHHs OCHOB
CTpPOEHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHHM OOBACHSATH SIBJICHUS C MCIOJIb30BAaHUEM (PUINYECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMUpOBaHHE TIPEACTABICHUM O PpOAM (U3MKH JJS  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne HTUX 1elell o0ecnedyrBaeTCsl pEeIIEHUEM CIEIYIoUUX —3ajaad
B IIpolecCce U3yUueHUs Kypca GU3UKH Ha yPOBHE CPEIHEro 001ero oopa3oBaHus:

NpUOOpPETEHUE CHUCTEMBbI 3HAaHUM 00 OOmMX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKJIIOYAs MEXaHWKY, MOJEKYISAPHYIO (U3HKY, 3JICKTPOIUHAMHKY,
KBaHTOBYIO (PU3UKY U 3J€MEHTHI aCTPOPU3UKHU;

dbopMUpOBaHHE YMEHUN MPUMEHITh TEOPETHUECKHE 3HAHUS ISl OOBSICHEHHS
bu3nyeckux SBIEHUW B TMPUPOAE M JUIsl TPUHATUS TNPAKTUYECKUX PEIICHHM
B MTOBCETHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB PEIICHHs Pa3IuYHbIX 3aJlad C SBHO 3aJaHHON (hU3MUECKOU
MOJIEJIbIO, 337124, OAPa3yMEBAIOUIUX CAMOCTOSITENBHOE CO3/1aHne (PU3NYECKON MOIENH,
aJIeKBaTHOM YCIIOBUSM 3a/1a4u;

MOHUMAaHKE (PU3MUYECKUX OCHOB U MPHUHIIUIIOB IEUCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHNE METOJAMHU CaMOCTOSITENIBHOTO IUTAHUPOBAHMS U MPOBEICHUS
(bu3HYEeCKUX SKCIIEPUMEHTOB, aHaIM3a M WHTEpPHpeTaluy WHQOpMalUU, ONpPEAeTICHHUS
JIOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHME YCJIOBUM JUIsl pPa3BUTHS YMEHUW MPOEKTHO-UCCIENOBATENbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuyenme ¢usuxu (6a30BbIi YpPOBEHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanusi orBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEIEI0),
B 11 kiacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpamme o (Gpu3mKe nepeveHs J1adopaTOPHBIX U MPAKTUYECKUX
paboT ABISAETCA PEKOMEHI0BAHHBIM, YUUTENb JIeJaeT BIOOP MPOBEACHUS JIa0OPaTOPHBIX
paloT U OMBITOB C YUETOM HHIMBUYaTbHBIX OCOOCHHOCTEHN 00y4arOIUXCsl.

JIro6ast pabouasi mporpaMmMa JOJKHA TMOJHOCTHIO BKIIIOYATh B Ce0sl COAEpIKaHUE
JAHHOM MPOTrpaMMBbI IO (PU3HUKeE.

B otnenpHbIX ciaydasx Kypc GU3HKHU 6a30BOT0O ypOBHSI MOKET U3ydaThcs B 00bEMe 204
yaca 3a JBa roja oOydenus (3 u B Hegemo B 10 m 11 kmaccax). B srom cnydae
YBEJIIMYUBAETCS HE MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIOIb3YETCs yUUTeIeM
JUIS M3YYE€HHsI BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM IpoduiaeM OOydeHHs, U
yBEJIMYMBACTCS yUeOHasl Harpy3Ka, OTBOJAMMAs Ha U3yYeHHE MEXaHUKU, MOJIEKYIISIPHOM
GU3MKN W SIEKTPOAMHAMMKH, 3a CUET paCHIMpPEHHUs YHUCla JIabopaTOpHBIX paboT
UCCIIEIOBATENILCKOTO XapaKTepa U yPOKOB PELICHNS KaUeCTBEHHBIX U PAaCU€THBIX 3a7ad.



COAEPXKXAHUE OBYYEHUA

10 KJIACC
Pasznen 1. @®u3uka v MeTOAbI HAYYHOI'0 NO3HAHUSA

®usuka — Hayka o npupozae. Hayunble MeTONBI MO3HAHUS OKPYKAIOIIETO MUPA.
Pouib 3xcniepuMeHTa ¥ TEOPUU B IIPOLIECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (QU3MUECKUX SABJICHUM U TmpoueccoB. Hay4yHble rumoresbl.
dusnueckre 3aKOHbl U TEOPUHU. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto ¢pusuku B GOpMUPOBAHUN COBPEMEHHON Hay4HOW KapTHUHBI MHUpa,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH.
Llemoncmpayuu

AHaJoroBble U UPPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTUHUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe ABrnxeHrue. OTHOCUTENBHOCTh MEXaHUYECKOT0 JBHKEeHUA. CrucreMa
orcué€ra. Tpaekropusi.

[lepemenienue, CKOpPOCTh (CpeHsIsI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepUalIbHOW TOYKH, HMX TMPOEKUIHH HA OCH CHUCTeMbl KoopauHat. CloxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MpsSIMOJUHEHHOe JBIKeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEPEMENIEHUS MATEPUATBHOU
TOYKHU OT BPEMEHH.

CBoOomHOE MaieHne. Y CKOPEHHE CBOOOTHOTO MMa ICHUSI.

KpuBonunennoe nBuxeHue. [[BHKEHHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 110 MOJYJIXO CKOPOCTBIO. YTIIOBasi CKOPOCTb, TMHEWHAs CKOPOCTh. [lepron
U yactota oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckne ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETP, IBUKEHUE
CHaps10B, LIETIHbIE U PEMEHHBIE NTEPEAAYH.

Llemoncmpayuu

Mopnens cucTeMbl OTCYETA, MJUIFOCTPALUs KUHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUSI.

[IpeoOpazoBaHue ABMKEHUMN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

Habmiogenne nBmwkeHHs Tena, OpOIIEHHOTO TMOJA YIVIOM K TOPH30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HarnpaBnenue cKoOpoCTH NPy IBHKEHUH IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1a6opamopHle pabomoi

N3ydyenne HEPaAaBHOMEPHOIO JBMIKEHHS C LENbIO OIPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanue  COOTHOIIEHUS  MEXAY  IyTSIMH, HNPOWJECHHBIMH  TEJIOM
3a [10CJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU
C HAYAJIBHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydyeHne nBWKEHUS LIApUKA B BSI3KOM JKUJKOCTH.

N3yuenue nBuxeHUs TeNa, OpOIEHHOTO TOPU30HTAIILHO.

Tema 2. /lunamuka
IIprammn otHocurensHOCcTH ['anmunes. [lepseiii 3akoH Hprorona. MuepuuansHbie

CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepnosunuu cuii. Btopoilt 3akoH HproToHa
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tspkectu. [lepBast kocMuueckast CKOPOCTb.

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

Tpenue. Buapl Tpenusi (mokosi, cCKoibxeHus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHust CKOJIbXKeHUs U cuia Tpenus nokosi. Koadduument tpenus. Cuna
COINIPOTHBJIEHUS NPU JBUKEHUU TeJa B KUIKOCTH WUIIU rase.

[TocTynarenbHoe U BpaliaTelbHOE IBUKEHUE a0COTIOTHO TBEPOTO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. 1lneqo cumbl. YciioBus paBHOBECUS
TBEPJIOTO TeJIA.

TexHuyeckre yCcTporucTBa U MPAKTUYECKOE NPUMEHEHHE: TOAIINITHUKY, IBUKEHNE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SlBnenue naepuum.

CpaBHEHHE MacC B3aUMOICUCTBYIOIINX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue CHJL.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AeopmMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TAJICHHH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VY cnoBus paBHOBECUSI TBEPAOTO Tella. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi

N3yuenue nBrxeHust Opycka 1o HaKJIOHHOM ITOCKOCTH.

HccnenoBanue 3aBUCHMOCTM CWJI  YIPYTOCTH, BO3HUKAIOIMIMX B IPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

Hccenenosanue ycnoBruii paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILCHUS.
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Tema 3. 3aKkonvl coOXpanenHus 8 Mexanuke

NMiynbC MaTepHaIbHOM TOUYKH (T€Ja), CUCTEMbl MaTEPHANIbHBIX TOYeK. MMITybe
CUJIbI M W3MEHEHHE HMIIyJbCa TeJa. 3aKOH COXPaHEHUs HMITyJbca. PeakTuBHOE
JBUYKEHUE.

Pa6ota cunbl. MOLTHOCTD CHJIBL.

Kunernyeckass »Heprus MarepuainpbHOM ToukH. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenuuanbHas sueprus. [loTeHnmanpHas sHEPrUs ynpyro aeGopMupoBaHHON
npykuHbl. [loTeHunanpHas s3Heprus Tenaa BOJIN3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanbHbIe U HEMOTEHIIUATbHBIE CUJIbl. CBSA3b PaOOTHI HEIOTEHIIMATBHBIX CHUJT
C U3MEHEHHEM MEXaHUYECKON SHEPTHUHU CUCTEMBI TEJI. 3AKOH COXPAHEHUS MEXaHUYECKON
DHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuYeCKre YCTPOMCTBA M MPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.
Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktnBHOE nBUXEHNE.

[lepexo moTEeHIIMATBLHOM SHEPTUU B KHHETUYECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydenne abCOMIOTHO HEYIIPYTOro yAapa ¢ MOMOUIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXAaHUYECKON SHEpruu Tesa
Ha [IPUMEpE PACTKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MoJiekynsipHasi Gu3uKa 1 TEPMOTUHAMUKA
Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOM TEOpUM M HUX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmwkenue. Huddysus. Xapaktep IBUKEHHUS U
B3aMMO/JICHCTBUS YaCTHI] BellecTBa. MoIesu CTpOEHHUs Ta30B, )KUAKOCTEN U TBEPIBIX TEIN
1 00BsICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX Mojeiei. Macca u pa3Mepbl MOJIEKYJI.
KommuecTBo Bemectna. [loctossHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa um €€ wusMmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUYECKOU
TEOPUH UACATBHOIO ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpeiHe KMHEeTHUeCKOU
DHEPIuM TEIUIOBOTO JBM>KeHUs vacTul rasza. Illkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlansToHa. W3ompoiieccsl
B UJICAIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM BelIeCcTBa. I paduueckoe npeacTaBieHue
U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OApOMETP.
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Llemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpaduu MOJIEKYI
OpPraHMYECKUX COCAUHEHU.

OmnbiTel 0 AU PY3UH KUIAKOCTEHN U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHSL.

Mogpens onbita TepHa.

OmnbIThI, JOKA3BIBAIOIIKE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Monenb, WUTIOCTpUpYIOLIas IPUPOIy JaBICHH ra3a Ha CTEHKH COCY/a.

OMnbIThL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.
Vuenuueckuui sxcnepumenm, 1abopamopHule pabomul

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEPEHM 00bEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKAY MTapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO Ta3a.

Tema 2. Ocnoevt mepmoounamuKu

Tepmonunamuueckass cucrema. BHYTpPEHHsAsT DJHEprus TEPMOAMHAMUYECKON
CUCTeMBl U cHocoObl e€ m3MeHeHus. KomnuecTBO TermioTel U padbora. BHyTpeHH:s
DHEPrus OJHOATOMHOI'O MACAIBHOIO rasa. Buabl Temonepenadyu: TEIIONPOBOAHOCTS,
KOHBEKIMS, M3Iy4EHHE. YJIelbHas TEIUIOEMKOCTh BelecTBa. KoJMYecTBO TEMIOTHI
IIpU TeIUIonepeaye.

[Tonsitue 06 annabatHOM mporiecce. [1epBriii 3akoH TepMoanHamMuku. [Ipumenenne
IEPBOIO 3aKOHAa TEPMOJMHAMHUKM K H3ompoueccaM. ['paduueckas uHTEprpeTanus
paboThI rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMocCTs poLeccoB B IPUPOJE.

TemnoBeie mMamuubl. [IpuHIUNBL AeiicTBUS TeruioBbIX MamuH. [IpeoOpa3zoBanus
SHEPIrUM B TEIUIOBbIX MamnHax. KoadduureHT nosie3Horo 1eiCTBUS TEIIOBOI MaIIUHBI.
[Muxn KapHo u ero ko3((UUMEHT IMOJIE3HOIO NEHCTBUSA. DKOJOTMYECKUE MPOOIIEMBI
TEIIOOHEPTETUKU.

TexHnuecKkue yCTpoCTBa U IIPAKTUYECKOE IPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOW XOJOJUIbHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MmeHeHre BHYTpEHHEH SHEPrUM Tejla IPU COBEPILIECHUU PAaOOTHI: BBUIET MPOOKU
13 OYTBUIKU HOJ JIEHCTBUEM CKAaTOrO BO3[yXa, HarpeBaHUEe 3(pupa B JIATYHHOU TpyOKke
nyTéM TpeHUs (BUACOIEMOHCTpAIIHS).

M3MeHeHrne BHYTPEHHEN 3HEpruu (TemmepaTyphl) Tena MpH TEIIonepenaye.

OmnbIT 0 aradaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mognenu napoBoi TypOUHBI, ABUIaTelsl BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopuvie padomsi

N3mepenne ynenbHOU TEMIOEMKOCTH.
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Tema 3. Acpezamnvie cocmoanus geuecmea. Dazoevie nepexoovl

[TapooOpazoBanne u koHmeHcamwms. Vcmapenwe u kunenume. AOCONIOTHAsS U
OTHOCUTENbHAS BIAXHOCTh BO3AyXa. HaceimeHHbli mnap. YaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

Tépnoe Tteno. Kpucramnuyeckue u amopduble Tena. AHU30TPOMNHS CBOMCTB
kpuctamwioB. JKunkwe kpuctawiel. CoBpeMeHHbIE MaTepuanbl. [lmaBneHue u
KpucTayum3aius. Y AelibHas TeruioTa miaBieHus. CyOaumarus.

VYpaBHeHue TemoBoro OagaHca.

TexHuyeckue ycTponcTBa U MPAKTUIECKOE IPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX MATEPHAIOB, B TOM YHCIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue nmpu moHMKEHHOM JTaBJICHUU.

Croco0bl U3MepEeHUs BIAXKHOCTH.

Ha6nronenue HarpeBaHus U MJIaBJICHUS KPUCTALTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne OTHOCUTENBHOM BIaKHOCTH BO3AyXa.

Paznen 4. JiekTpoauHamMuka
Tema 1. dnekmpocmamuxa

DneKkTpu3aums Tell. DIEKTpUYeCKUi 3apsia. [[Ba BHAAa SIEKTpUYECKUX 3apsiioB.
[IpoBOAHUKH, NUAJIEKTPUKH U MOJYIPOBOJHUKU. 3AKOH COXPAHEHHUs DJIEKTPUYECKOIO
3apsa.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. ToudeuHbl SIEKTPUUYECKUN 3apsil.
Dnekrpudeckoe noJie. Hanpssk€HHOCTD 5iekTprudeckoro nous. [IpuHimn cynepno3suuun
NEKTPUYECKUX NOJIer. JInHNNM HaNpsLKEHHOCTH JIEKTPUYECKOTO TOJIA.

PabGoTta cun anektpocratuueckoro mnojsi. llorenuuan. Pa3HOCTh MOTEHIMANIOB.
[IpOBOAHUKM W JUAJEKTPUKKA B JJIEKTPOCTATUYECKOM moje. JludnekTpuueckas
IIPOHMILIAEMOCTb.

OnextpoémkocTh. KoHnaeHcaTop. OJEKTPOEMKOCTh IUIOCKOIO KOHIEHCATOPA.
OHeprus 3apsyKEeHHOIO KOHIEHCATopa.

TexHuyeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHME:  JJIEKTPOCKOIL,
AIIEKTPOMETP,  JAJNEKTPOCTATUYECKAasl  3allluTa,  3a3€MJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO ¥ IPUHLIAI JEHCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DnekTpocTaThyecKas 3aluTa.
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JIMDIEKTPUKY B DJIEKTPOCTATHYECKOM IOJIE.

3aBUCUMOCTB JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAA IIACTHH,
PACCTOSHUS MEXIYy HUMU U JUAIEKTPUUECKOU POHUIIAEMOCTH.

DOHeprus 3apsKEHHOTO0 KOHIEHCATOPA.
Yuenuueckuu sxcnepumenm, nabopamophuvle pabomoi

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoanunwtii Inekmpuueckuil mok. Toku é paznuunvix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. ICTOUYHMKHN
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 yyacTKa LETu.

DNEKTPUYECKOE  CONPOTHBIICHHE.  YAEIBHOE  CONPOTHUBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHNE IPOBOAHUKOB.

Pa6ora snextpuueckoro Toka. 3akoH /xoyns—JIlenna. MOMHOCTh 31EKTPUUYECKOTO
TOKaA.

DJIEKTPOJIBUKYIAs CUJIa U BHYTPEHHEE CONPOTHUBJIEHUE MCTOYHHMKA TOKA. 3aKOH
Owma 14 noaHoM (3aMKHYTOW) AnekTprudeckon nenu. KopoTtkoe 3aMmbikaHue.

DNEKTPOHHAs! MPOBOJUMOCTh TBEPJIBIX METAILIOB. 3aBUCUMOCTh COMPOTUBIICHUS
METAJJIOB OT TemiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M MPUMECHAsI MPOBOAUMOCTD MOIYITPOBOIHUKOB.
CroiicTBa p—n-nepexoaa. [1oaynpoBogHIKOBBIE TPUOOPHI.

DIEKTPUYECKUM TOK B paCTBOPAX M paciljiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JIUCCOLUALNS. DIEKTPOIIU3.

DNEeKTpUYEeCKUd TOK B razax. CamMOCTOSITENbHBIN U HECAMOCTOSITENIbHBIA PA3pPsA.
Mounus. [1na3zma.

TexHuyeckre ycTpoHUCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOIBTMETD,
peocTar, ICTOYHHUKHU TOKA, SJIEKTPOHATPEBATEIbHBIC MPUOOPHI, SJEKTPOOCBETUTEIILHBIE
npudOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBbI JHOJ, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN JUO/I, TAIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuitbl TOKa U HAPSKEHHUS.

3aBUCHUMOCTb COIPOTUBIIEHUS IUIMHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, IUIOLIATN
NONEPEYHOT0 CEYEHUS U MaTepHala.

CmemaHHO€E COeIMHEHUE POBOAHUKOB.

[Ipsmoe  wm3mepeHwe  AneKTpoABWKyllel  cuwibl.  KopoTkoe — 3amblkaHue
raJlbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoil pa3psia U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.
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Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

N3yyeHue cMelaHHOro COeTMHEHUST PE3UCTOPOB.

N3mepennie 3IEKTPOJABMKYIIEH CUIIBI HMCTOYHMKA TOKAa U €ro BHYTPEHHETrO
CONPOTHUBIICHUS.

Hab6nronenue snexrposnusa.

MexnpeaMeTHble CBA3H

Nzyuenne kypca ¢pusuku 0a30B0oro ypoBHs B 10 kiiacce ocyIiecTBIseTcs ¢ y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHU MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C UW3YYEHHEM METOJOB HAy4YHOTIO
MO3HAHUS: SBJICHHUE, HAYYHBIM (akT, runoresa, Gpusndeckas BeJIWYUHA, 3aKOH, TEOPUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMbl YpaBHEHHH, JNUHeWHas (QyHKuus, napadoia,
runepoboia, X rpauky U CBOMCTBA, TPUTOHOMETPUYECKHE (QYHKIIUU: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPbI M HX
NPOEKIMU HA OCH KOOPAHMHAT, CJII0)KEHHUE BEKTOPOB.

Buonocus: mexaHMuyeckoe IBHKEHUE B JKUBOM mnpupoae, nuddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHIbI TEIJIONEPEAAUH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: AUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHUE ATOMOB M MOJIEKYN, MOJb
BELIECTBA, MOJISIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KMJIKOCTEH U Ta30B,
AJIEKTPUYECKUE CBOKMCTBA METAJIJIOB, AIEKTPOJIMTUYECKAS IUCCOLMALINSL, TAJIbBAHUKA.

l'eoepaghus: BaxHOCTb BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBWKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TpeHHUs] B TEXHHUKE, MOAIIUIHHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHEHUS HUMITYJIbca
B TEXHUKE (pakeTa, BOJAOMET U JApPYrue), ABUraTeib BHYTPEHHETO CrOopaHus, 1apoBas
TypOHuHa, OBITOBON XOJIOAWIBHUK, KOHIULIUOHED, TEXHOJIOTHH MOJIYYE€HUS COBPEMEHHBIX
MaTepUasoB, B TOM YHCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOIHH, 3JIEKTPOCTATHUECKAs
3aluTa,  3a3€MJIGHUE  DJEKTPOIpPUOOpOB,  KCEPOKC,  CTPYWHBI  IHpPHUHTED,
3JIEKTpOHArpeBaTeNbHbIe MPUOOPHI, 3JEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHHUKA.

11 KJIACC
Pa3znen 4. JinekTpoauHamMuka
Tema 3. Maznummnoe noe. J1eKmpomMazHUmMHAA UHOYKYUA

[TocTrosiHHBIE MarHuThl. B3anMoIelcTBUE TMOCTOSAHHBIX MarHUTOB. MarHuTHOE
nosne. Bexkrop MarHWTHOW MHAYKUMH. lIpuHIMI Cynepno3suuyM MarHUTHBIX ITOJIEH.
JIvHnKM MarHuTHOM MHAYKUMU. KapTuHa IMHUI MATHUTHOW MHYKIIUH TTOJIS TOCTOSTHHBIX
MarHuTOB.

MaruutHOe nosie MpoBOAHUKA ¢ TOKOM. KapTuHa IMHUN MHAYKIMHA MarHUTHOIO
NOJISL JUITMHHOTO ITPSIMOTO MPOBOJIHHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHUKA, KATYLIKA
¢ TokoM. OnbIT Dpcrena. BzanmonecTBre NpoOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOJyJib U HalpaBJICHUE.

Cuna Jlopenua, €€ MoAylbp W HampasieHUE. J[BUKEHHE 3apsyKEHHOW YaCTUILIbI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cunbl JlopeHna.

SIBreHME ANEKTPOMAarHUTHOW MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW WMHIYKLWU.
DNEKTPOABMXKYLIAs CUJIA HHIIYKIIMH. 3aKOH JIEKTPOMarHuTHON nHaykuuu dapazes.

BuxpeBoe  3leKTpUYECKOE  MoJie.  OJEKTPOJABHKYILAs  CHia  MHAYKUWU
B IIPOBOJHUKE, IBUKYILIEMCS ITOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTB. SlBneHue  CaMOMHAYKLIHH. ONEKTpOABMKYILIAas  CHJIA
CaMOMHAYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnyeckue ycTporucTBa M NPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHBIE MArHUTHI,
AIIEKTPOMArHUTBI,  3JEKTPOJABHUIATENb,  YCKOPHUTENIM  BJEMEHTapHbIX  YacTHII,
WHYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHUE AJIEKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIMHA MAaTHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlencTBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMAarHUTHOM UHAYKIIHH.

IIpaBuno Jlenna.

3aBUCUMOCTh DJIEKTPOJBIKYIEH CHJIbI HMHIYKIMU OT CKOPOCTH HW3MEHEHUs
MAarHATHOTO MOTOKa.

SIBneHne CaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomoi

N3ydenne MarHuTHOTO MOJIsL KaTYIIKU C TOKOM.

HccnenoBanne nevcTBUs MOCTOSHHOTO MAarHUTa Ha PaAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIYKIIHH.

Pa3nen 5. Kosre6anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KOJ1e0aHUuA

Konebarenbnas cucrema. CBoOOIHBIE MEXaHUYECKUE KoJebanus. ['apMmoHnueckue
konebanus. [lepuon, yacrota, ammnutyna u Qgaza konebanuil. [IpyXKuHHBIA MasTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHUE rapMOHUYECKuX KojieOanuii. [IpeBpaieHue
SHEPTUH NMPU TAPMOHUYECKUX KOJICOAHUSAX.

Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UCATbHOM
K0JIe0ATEeIbHOM KOHTYpe. AHAJIOTHUSI MEXIY MEXaHUYECKUMHU U BJIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKkOH COXpaHEHHMs] SHEPrUU B HICATBHOM
K0JIeOaTeIbHOM KOHTYPE.
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[IpencraBnenre o0 3aTyxamoMUX KoJieOaHUSIX. BBIHYXIEHHbIE MEXaHHYECKHE
Kosnebanus. PezoHanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

IlepemenHsblil Tok. CHHYCOMAAIBHBINA EPEMEHHBIA TOK. MOIHOCTh IEPEMEHHOTO
TOKa. AMIJTUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CHIIbI TOKA U HAINIPSKEHUS.

Tpanchopmarop. IlpowsBoacTBo, mnepemaya © MOTPEOJCHHE AIIEKTPUUECKON
DHEPIrUU. OKOJOTHYECKHE PHUCKH IIpU MPOU3BOJACTBE 3neKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue ycTporucTBa U NPAKTHYECKOE IPUMEHEHME: DIEKTPUYECKUN 3BOHOK,
IeHEepaTop NMEPEMEHHOI0 TOKA, JIMHUM dJIEKTPOIepeaay.
Llemoncmpayuu

HccnemoBanue mapamMeTpoB — KoJeOATETBbHOW  CUCTEMBI  (NIPYKUHHBIA WA
MaTEMaTUYECKU MASITHUK).

Hab6nronenue 3atyxarommx KoaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Ha6nronenue pe3onanca.

CB0OOTHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

OcumsutorpaMmbl — (3aBUCUMOCTH  CHJIBI TOKA M HAOpsOKEHWsT OT BPEMEHM)
JUISL 3IIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3oHanc mpu  mocneAoBaTENbHOM — COEAMHEHHWM — PE3UCTOPA,  KaTyIIKH
VMHIYKTUBHOCTH M KOHACHCATOPA.

Mopneinp TMHUM 2JEKTPOIIEepe1adHn.
Vuenuueckuui sxcnepumenm, 1abopamopHule pabomul

HccnenoBaHue 3aBUCMMOCTH IIEPHUO/1a MaJIbIX KOJIE€OaHU Ipy3a HA HUTHU OT JJIMHBI
HUTHU U MaccChl rpys3a.

HccnepoBanue MepeMEHHOTO TOKA B IEMHM U3 MOCJIEI0BATEIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaZHUNHbLE GOIHbL

Mexannueckue BOJHBI, ycinoBus —pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHHs U JyiHa BOJHbI. [lonepeunsie u mpogonasHbie BOIHBL. HTEpdepenims
U AU paKiysg MEXaHUYECKUX BOJIH.

3Byk. CxopocTth 3Byka. ['pomkocts 3Byka. Brwicota Tona. TemOp 3Byka.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUS W3JIy4€HHUS 3JIEKTPOMAarHUTHBIX BOJIH.
Bzaumuasi opuenranua BekTtopoB E, B, v B snekTpoMarHuTHOM BoJiHEe. CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HME, TMpeJIOoMIICHUEe, Moyspuzanus, Audpakuus,
uHTepdepeHius. CKoOpocTb JIEKTPOMArHUTHBIX BOJIH.

[Ilkama 3JEKTPOMArHUTHBIX BOJIH. [IpMMEHEHWE BIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHIMIBI paguOCBsI3U U TeneBuAcHUA. Pannonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTpOWCTBA H  MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHAarHOCTHMKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.
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Llemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHNUE MOMEPEUYHBIX U IPOAOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak UCTOUYHUK 3BYKa.

Habmonenue oTpaskeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habtonenue nateppepeHinu u AMgpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabutoieHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJI0M U 4aCTOTOU
KOJICOaHU.

HccnenoBaHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, tHTepdepeHIHs.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMonuHeliHOe pacIpOCTpAHEHUE CBETA B OJJHOPOAHOM
cpene. Jlyu cBera. ToueuHbI HCTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaxkeHUs cBera. IlocTpoeHne wu300paKeHUI
B IJIOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIA IMOKA3aTeNb
npenomiienusa. llonmHoe BHyTpeHHee oTpakeHue. IlpenenbHbli  yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucniepcust ceeta. CioHBIM cocTaB 6eoro creta. L[ser.

Cobuparoniye u paccenBaromiie JTuH3bl. ToHkas JuH3a. OKycHOE paccTosiHUE U
omnThyeckas cuia TOHKOM nuH3bL. [locTpoeHne wH300pakeHUl B COOUPAOIIUX H
paccenBarOmMX JuH3ax. GopMyna TOHKON JTUH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH FEOMETPUUYECKON ONTHKHU.

BonnoBas ontuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBUS
HAOIOCHUST MAaKCUMyMOB M MHHHMYMOB B WHTEP(EPEHIITMOHHONW KapTHUHE OT JBYX
CUH(DA3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpakusa csera. udpaknyonHas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpHY MaJ€HUU MOHOXPOMAaTUYECKOIO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus csera.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHE: OUKH, Jyma, (hoToarmapar,
MPOCKITMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(GPAKIIMOHHAS
peleéTKa, NoJIAPOUL.

Llemoncmpayuu

[IpsMonMHENHOE  PacHpOCTpaHEHUE, OTPAKEHUE W MPEIOMIICHHE  CBETA.
OnTuueckue TpudopkI.

[TomHO€E BHYTpEeHHEE OTpakeHue. Moenb CBETOBOAA.

UccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmronenue narepdepeHimu crera.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu ceera.
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[Tony4yeHue cekTpa ¢ HOMOLIBIO TPU3MBIL.
[TomydyeHue crexTpa ¢ MOMOIIbIO TU(PPAKITMOHHON PETIETKH.
Hab6nronenue nossipusaiivu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepeHune nokazaress npeioMJIeHUs CTEKJIa.
HccnenoBanue CBOMCTB M300pakeHNI B THMH3AX.
Ha6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cielIUAJIBbHON TEOPUH OTHOCUTEIbHOCTH

I'paauiel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. IlocTymarel cnenumanbHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETA B BAKyYyME,
MPUHLKI OTHOCUTEIbHOCTH DUHILTEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHHUE BPEMEHUM U COKpALICHUE
JUIMHBI.

OHeprus U UMITyJIbC PEIIATUBUCTCKON YaCTHULIBI.

CBs13b MaccChl € YJHEPTUEN U UMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPIUs MTOKOSL.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmovi KEAHMOBOI ONMUKU

®oronsl. Popmyna Ilnanka cBa3u 3HEpruu (POTOHA C €ro YACTOTOW. DHEpPrus u
UMIYJIbC GOTOHA.

OtkpeiTue u uccinegoBanue ¢otoddpdexra. OnbiTel A.I'. CroneroBa. 3akoHbI
dorordpdexra. VYpaBuenue DOitHmTeiiHa 11 pororddekra. «KpacHas rpaHunan
dboTorddekra.

JlaBnenue cBeta. OnbiTel [1.H. JIeGenera.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuyeckue yCTpOHCTBA M MPAKTUUYECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®oT0o3PPeKT Ha yCTaHOBKE C IIMHKOBOW TJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHETo (poTodddekTa.

Ceeroauo.

ConneuHnas 6aTapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmneiTel Pesepdopaa 1o paccesHUIO 0O-YacTHIIL.
[Tnanerapnas monens atoma. [loctynarsl bopa. U3nyuenue u nornomenue GOTOHOB pu
Nepexoe aToMa ¢ OHOTO YPOBHS 3HEPIUH Ha Ipyroil. Bunel cnektpoB. CekTp ypoBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBouctBa wactuill. Bosubl e bpounsa. KopnyckyisspHO-BOIHOBOM
Iy aJIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE.

TexHUUecKue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHBIM aHAJIN3
(CTIEKTPOCKOII), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
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Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue NJIMHBI BOJHEI Jla3epa.
HaoOmronenue muHelyaThIix CIEKTPOB U3ITYYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHwie pabomwl
HaOmnronenue nuHelyaToro CnekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTb CTpoeHus sAxpa. OTkpsIiTHE
panuoaktuBHOCTH. OmbiThl Pesepdopaa mo ompeneneHuio cocTaBa paglOaKTHUBHOTO
uznyyeHus. CBoiicTBa anb(a-, 6era-, raMmma-u3inydeHus. BivsHue paanoakTUBHOCTH Ha
JKHBBIE OPTaHU3MBI.

OTkpbiTe TpoTOHa W HeWTpoHa. Hykmonnas wmogens sanpa [eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino siapa. M3otomnsl.

Anbda-pacniag. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaia. I'aMMa-u3imydeHue.
3aKOH paJiMOaKTUBHOI'O pacna/a.

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl sipa.

SInepueie peakunu. /lenenne u cMHTES AI€p.

Anepnsiii peaktop. Tepmosinepubiii cuaTe3. [IpoOiemMbl 1 IEPCHIEKTUBBI SAECPHOM
DHEPreTUKU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKHU.

OnemMeHTapHble YacTULbl. OTKPBITHE IIO3UTPOHA.

MeTtoapl HAOIIOAEHNS U pETUCTPALMK JIEMEHTAPHBIX YACTHIL.

dyHaamMeHTaNbHbIE B3aUMOAeHCTBU. EqMHCTBO (hr3nueckoil KapTUHBI MHUpA.

TexHudeckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHME: JO3UMETp, Kamepa
BunbcoHna, siaepHblii peakTop, aToMHast Oomoa.
Llemoncmpayuu

CU€TYnK MOHU3UPYIOIIHUX YACTHLI.
Vuenuueckuui sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (hoTOrpadusim).

Pasnen 8. DieMeHTBI acCTPOHOMUM M ACTPOPU3UKH

Oranbl pa3BUTHS acTpoHOMUM. lIpHKiIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMUU.

Bun 38€3nH0r0 Heba. Co3Be3aus, spkue 3BE3/bl, INIAHETHI, X BUAUMOE JIBUKEHUE.

ConHeuHas cucrema.

Connne. Conneunas akTuBHOCTb. Microunuk sHeprun CostHIA U 3BE31. 3BE3/BI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CHeKTpalbHbIA KJIaCC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTb) IS 3BE3]] INIABHOU
NOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEICTaBICHUS
0 MPOUCXOXKAECHUH U 3BOIroLMH CoJIHLA U 3BE3/. DTaIlbl )KU3HU 3BE3].

Muneunslii [1yTs — Hama ["anaktuka. [lonoxenue n nuxxenne CosHua B ['anaktuke.
Tunel ralakTuK. PaguoranakTuku U kBazapsl. YEpHBIE ABIPHI B SAPAX FAIAKTHK.
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Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pa3Oeranme ranakTuk.
Teopus bosbioro B3psiBa. PEMMKTOBOE U3TydYEHHUE.

Macmrabnas ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.
Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKEHUH TSl OTIPEICTICHUS TTOJI0KEHUST HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3us1 CEBEPHOIO MOMyLIApHs U SIPKUE 3BE3BL.

Habnronenus B reneckon JIyHbl, mianet, Miieunoro IlyTu.

O0o01marnee NOBTOpeHUE

Ponp pu3uku n acTpoHOMHUH B YKOHOMHYECKOU, TEXHOJIOTHIECKOM, COIMMAIbHON U
THUUYECKON cdepax AeATEeIbHOCTU 4YEJIOBEKa, POJib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM Hay4HOH KapTHUHE MHpa, Pojb (PU3MUECKON T€Opuu B (OPMUPOBAHUU
npeacTaBieHud O (U3NYECKON KapTUHE MHUpa, MECTO (U3NYECKOM KapTHHBI MHpa
B OOLIEM psIZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHs B 11 kiacce ocyliecTBiIsieTcs: ¢ y4€ToM
COJIepKATENbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMU MaTEMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, TUnore3a, pusndeckas BeIUUYNHA, 3aKOH, TEOPHS,
HaO0JII0ICHHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M KX MPOCKUWM HAa OCH KOOPJIHMHAT, CIIOXKEHHE BEKTOPOB, MPOW3BOJIHBIC
AJIIEMEHTAPHBIX (PYHKIUN, TPU3HAKK TOJI00US TPEYTOJbHUKOB, ONPEACIICHUE TIOIIAI1
IUIOCKUX UTYp U 00BEMa Te.

buonoeus: >nekrpudeckue SIBJICHUS B KUBOW MPUPO/JIE, KOJIEOATEIIbHBIC IBHKCHUS
B JKMBOW MPHUPOJE, ONTHUYECKUE SIBJICHUA B KUBOW NPUPOAE, NCHUCTBUE paavalUU
Ha JKUBBIC OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX TEI,
MeXaHU3MbI 00pPa30BaHUS KPUCTALTUIECKON PEIETKA, CIEKTPATbHBIN aHAN3.

l'eoepagusa: mMarHuTHBIE TONIOCA 3€MJIM, 3aJie’KU MarHUTHBIX pya, GOTOChEMKaA
36MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3E€MIIETPSCCHUMN.

Texnonoeus: JTWMHAM  DJIEKTPOIIEpeNad, TEHEpPaTOp  IEPEMEHHOr0  TOKa,
AIEKTPOIBUTATEIb, UHAYKIIMOHHAS [1€4b, paaap, PaauoOIPUEMHUK, TEJICBU30p, AHTCHHA,
tenedon, CBU-meub, MPOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA, COJHEYHAS
Oarapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpenMera «®du3mka» Ha YpPOBHE CpeaHETO OOIIETo
oOpa3oBaHusi (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTh JAOCTH)KEHHE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHoro mnpeamera «Dusuka» HAOKHBI
OTpa)kaTb  TOTOBHOCTh M CHOCOOHOCTh  OOydYaromIMxcsi  pyKOBOJICTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEM TMO3MIIMEH JIMYHOCTHU, CHUCTEMOW I[€HHOCTHBIX
OPUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUH, COOTBETCTBYIOIINUX TPATUITUOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, PACHIMPEHUE >KU3HEHHOTO ONBbITAa W OIbITa
JEATENPHOCTH B TMPOLECCE pEeATN3alMi OCHOBHBIX HAIIPABJICHUNW BOCIHUTATEIBHOU
JESITENbHOCTH, B TOM YHCIIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HUIIMN OOYYArOIMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

MIPUHSATHE TPaAULIUOHHBIX 00IIEYET0BEYECKUX T'YMaHUCTHYECKUX u
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECaX TIPakIaHCKOIrO
00111eCTBa, y4aCTBOBATh B CAMOYIPABJICHUN B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJEHCTBOBAThH C COUAIbHBIMA UHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMHA 1 HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU AEATEIbHOCTH;

2) 1aTPHOTHYECKOT0 BOCTIMTAHUS:
c(OPMHPOBAHHOCTb POCCUICKOMN IPa’KAaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHbIM CHMBOJAM, JOCTHKCHUAM
POCCUNCKUX YUEHBIX B 001aCTH PU3NKH U TEXHHKE;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh  OLIGHMBATh CUTYallMI0 M MPUHUMAThb OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI W IIEHHOCTH, B TOM YHCIIE B
NEeATEIbHOCTH YYEHOTO;

OCO3HaHME JMYHOIO BKJIaJla B MIOCTPOCHHUE YCTOMYMBOIO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSI:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYasi 3CTETHKY HAYYHOI'O TBOPYECTBA,
MpUCYIIETro (GU3NUECKON HayKe;
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S) Tpy10BOr0 BOCIIUTAHMSA:

WHTEpPEC K Pa3MyHbIM cepaMm MpoPeCCHOHAIBHON NESITEIHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP Oymymiei
npodeccun u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTB U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3HKH
Ha TMPOTSHKEHUH BCEH KU3HM;

6) 3K0JIOrH4eCKOro0 BOCIUTAHMA:

cOpPMUPOBAHHOCTH FKOJIOTUUECKON KyJIbTYphl, OCO3HAHHUE TTI00AbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

TUIAHUPOBAHKUE M OCYILIECTBIICHHE JCUCTBUI B OKpY)Kaollel cpele Ha OCHOBE
3HaHUS 1eJIel yCTONYNBOTO pa3BUTHS YEIOBEUECTBA;

Pacmmpenue ombiTa IeATEIHHOCTH SKOJIOTMUECKON HAIPaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 (pu3mKe;

7) HEHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HPU3NUECKOIN HAYKU;

OCO3HaHUE LIEHHOCTU HAY4YHOM JESATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUEHMSI
GuU3MKM  OCYIIECTBISATH  MPOEKTHYHD U HCCIENOBATENbCKYI0  JI€ATEIhbHOCTD
UHAMBUYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeHCTBUSA
Ba3oBble Jornueckue 1eMCTBUA:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMyY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONPEAETATH UEIN AEATEIbHOCTH, 3aaBaTh APaMETPhl U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHBOPEUUS B PAaCCMATPUBAEMBIX (DU3UUECKHUX
SIBJICHUSX;

pa3pabaTeiBaTh IDIAH pEHICHUS TPOOJIeMbl ¢ Yy4€TOM aHalM3a HMMEIOIINXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIE€SATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHLTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN NEATEIBHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh Pa0OTY B YCIOBUSAX PEaJbHOI0, BUPTYAIHHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBU;

pPa3BUBATh KPEATUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccien0BaTeIbCKUE TeHCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJOTHEM, KIIOYEBBIMU TOHITUSMHU W METOJAMU
(bu3nYeCcKoO HAYKH;

BJIQJICTh HABBIKAMHM y4e€OHO-HCCIICIOBATEILCKOM M TMPOEKTHOW JIESITEIIbHOCTH
B o0Osiacth (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY
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METOJIOB PEICHU 3a/1a4 (PU3NUECKOTO COACPIKAHMS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
MO3HAHMS;

BIaJETh BUJAMHM JEATEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpEeTalny, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX yYEOHBIX CHUTYalUsX,
B TOM YHCJIE IPU CO3aHUU YU€OHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a]a4y, BbIIBUTaTh
TUIOTE3Y €€ peIIeHus], HAXOAUTh apTyMEHTBI JUIsl I0OKa3aTeIbCTBA CBOMX YTBEPKIACHUH,
3aaBaTh apaMeTpbl U KPUTEPUH PELLCHHS,;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ PEIICHHUs 3a/ayll pe3yibTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh ®  (OpPMYyIUpOBaTh COOCTBEHHBIE 3amadydl B  00pa30oBaTeIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU N3YYCHUH (DU3HUKY;

JaBaTh OLICHKY HOBBIM CUTYallUsAM, OLIEHUBATH MPUOOPETEHHBIH OTIBIT;

yMETh MEpPEHOCUTh 3HaHWA 1O (QU3MKE B  MIPAKTHUECKYI0  00JIacTh
KHU3HEICATEIbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00acTeil;

BBIIBUTATh HOBBIE HJIEH, MPE/IaraTh OPUTHHAIbHBIE OAXOAbI U PEIICHUS;

CTaBUTb IPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHNUSI.

Pabora ¢ undopmanueii:

BJIQJICTh HAaBBIKAMH TIOJMy4YeHUS HWHGOpMANUA (QU3NISCKOTO  COJSPIKAHUS
U3 HCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH TIOWCK, aHAIU3,
CUCTEMATH3AIlMI0 W WHTEPIPETAIUI0 HHPOPMAIIMK pPa3IMYHBIX BHIOB H (HopM
IPEICTaBIICHYS,

OILICHMBATh IOCTOBEPHOCTH MH(OPMAITUH;

HCIIOJIb30BaTh CPEACTBA MH(POPMAITMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHI
B pCIICHWH KOTHUTHMBHBIX, KOMMYHHKATHBHBIX ¥ OpPTraHM3AIMOHHBIX  3a7a4
c coOmogeHueM TpeOOBaHUN APrOHOMHKH, TEXHHUKU O€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M OSTHYSCKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCP)KAHUS B Pa3jIMUHBIX (opMaTax ¢ yIETOM
Ha3Ha4YeHWs] MHQOpPMAIMM U I1EJIeBOM ayJUTOPUHU, BBIOMpPAsS ONTHUMAIBHYIO (GopMy
NIPEJICTABICHUS U BU3YaIH3AIIIH.

KoMMyHuKaTHBHBIE YHUBeEpPCAJbHbIE yueOHbIe JieiicTBUS:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU IEATENBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYallMil U CMAT4aTh KOH(IUKTHI,
Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMATh U UCTIOJIb30BATh MIPEUMYILIECTBA KOMAHAHON U MHIUBUAYAIbHON PabOTHI,
BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX ICUCTBUI C YIETOM OOIIMX UHTEPECOB,
Y BO3MO>KHOCTEH Ka)KJI0T0 YiIeHa KOJUIEKTHBA,
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IIPUHHAMATH LI COBMECTHOM JIEATENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS MO €€ TOCTUKEHHUIO: COCTABJIATH IJIAH AEUCTBUN, PACIIPEICIIATH POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh Ka4e€CTBO CBOET0 BKJIa/Ja M KaXKJOTO yYaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaratb HOBBIE TPOEKThHI, OLIEHWBATh MAEHM C T[O3UIUU HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErHYECKOE MOBENCHUE B PA3JIMYHBIX CUTYALUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIEe YHHBEpPCAJIbHbIE Y4eOHbIEe NelCTBUSA
Camoopranmusanms:

CaMOCTOSITENIbHO OCYIIIECTBIIATh TO3HABATENIbHYIO ACSITEIBHOCT B 001aCTH (DU3UKU
U aCTPOHOMUH, BBISBJIATH NpPOOJEMBbl, CTaBUTb U (POPMYIUPOBATH COOCTBEHHbBIE
3a/1a4u;

CaMOCTOSTENIbHO COCTaBIIATH IJIaH PELICHUS PACUETHBIX M KaYECTBEHHBIX 3a/ad,
IJIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl € YYETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JABATh OLIEHKY HOBBIM CUTYAaILUsIM;

paciupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUN;

JIeIaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €T0, OpaTh Ha Ce0SI OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh MPUOOPETEHHBIHN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B o0JacTu (pU3MKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAJIbHbII HHTEJLIEKT:

aBaTh OLCHKY HOBBIM CHTYallWsIM, BHOCUTh KOPPEKTHBHI B JEATEIBHOCTB,
OILICHUBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BJIAJIETh HABBIKAMH MTO3HABATEILHOU pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JCWCTBHIA U MBICTMTEIBHBIX MTPOIIECCOB, MX PE3yIbTaTOB U OCHOBAHHUI;

UCTOJIB30BaTh NPUEMBI PeIEKCUN ISl OICHKH CUTYyallid, BBIOOpPA BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO PUHUMATh PEIICHHS 10 UX CHUKECHUIO;

NPUHUMATh MOTHBBI U APTYMEHTBI JPYTUX IPU aHAITU3E PE3YIbTATOB JICATEIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX MIPU aHAJIM3€ PE3YJIBTATOB IS TEIHHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OUIHOKH.

B mpomecce AOCTMKEHUS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TMPOTPAMMBI
no (¢u3Mke [UIsI ypOBHSA CpeAHero ooOmero o0pa3oBaHus Yy OOydYarOmIUXCs
COBEPIICHCTBYETCS IMOLIMOHAITBHBIH WHTEIUICKT, IpeIoIararounit
c(OpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKJIFOYAIOIIETO CIOCOOHOCTh MHOHUMAThL CBOE HSMOILMOHAILHOE
COCTOSIHHE€, BUJICTh HAMPABJICHUS PA3BUTHS COOCTBEHHON dMOITMOHAIBHON C(ephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAaHUsA, BKJIIOUYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TTOBEICHUE, CIIOCOOHOCTh aIallITUPOBATHCS K SMOITMOHATHHBIM
W3MEHEHUSM U TIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlUM, BKJIIOYAIONIEH CTpEMJICHHE K JIOCTHKEHHIO IEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JEHCTBOBAaTh, HCXOAs M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh HMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MIPHU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COMNEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJIbTATDBI

K xonny oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

JEMOHCTPUPOBATh, Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTUHBl MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBHIBATh  TPAHUIIBl  MPUMEHEHUsS] HW3YYEHHBIX  (PU3MUECKHUX  MOJeTeH:
MaTepuaibHas TOYKa, WHEpIHANIbHAS CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJO,
WJICAIbHBIN Ta3, MOAEIM CTPOCHMSI Ta30B, MXKUJIKOCTEHM M TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacno3HaBath (U3NUYECKHE SBICHUS (TIPOIECCH) M OOBSICHATh WX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEILIECTBA H
ANEKTPOJIMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSMOJIMHEWHOE JBUXECHHUE,
CBOOOJHOE TMajJeHuEe TeJ, JBWKEHHE 110 OKPYKHOCTH, HWHEPIMS, B3aUMOJCHCTBHE
ten, auddys3us, OpOyHOBCKOE [BHKEHHE, CTPOCHHE >XUAKOCTEH W TBEPIBIX Tel,
U3MEHEHHE O00bEéMa Tell MpU HArpeBaHWM (OXJIAKIEHWH), TEIUIOBOE PAaBHOBECHE,
ycrnapeHre, KOHICHCallKs, IJIaBJI€HUE, KpUCTAIUIM3allus, KATIEHHUE, BIaXKHOCTh BO3/yXa,
MOBBILICHUE JABJICHUS Tra3a MPH €ro HarpeBaHWHM B 3aKPBITOM COCYJIE, CBSI3b MEXIY
MapamMeTpaMH COCTOSIHUS Ta3a B M30MPOLECCAX, AEKTPHU3ALUS TEJ, B3aUMOICHUCTBUE
3apsii0B;

OMHCHIBATh MEXAHMUYECKOE JBIDKCHUE, UCIONB3ys (U3UYECKUE BEITUYHHBL:
KOOpJIMHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUuja, UMITYJIbC
Tela, KWUHETUYECKas OJHEPrus, MOTCHIMANIbHAs DJHEPrus, MeXaHudeckas padoTa,
MEXaHUYeCKass MOITHOCTh; TP OMHMCAHUH TMPABWIHHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJB3YEMBbIX BEJIWYMH, HUX OO0O3HAUCHHS ¢ €IUHMIBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PM3HYECKYIO BEJIMUNUHY C IPYTUMH BEIIUUYNHAMU;
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ONUCHIBATh U3YUYECHHBIE TETJIOBBIE CBOMCTBA TEJl U TEIIOBBIE SIBIICHUS, UCIIOJIB3YS
(dbu3nYecKue BEJIMYMHBL: JIaBJICHUE T'a3a, TEMIIEpaTypa, CPEIHAS KUHETHUECKasi SHEPrHs
Xa0TUYECKOTO JBWKEHHUS MOJIEKYJ, CpPEOHEKBaJIpaTU4yHas CKOPOCTb MOJEKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padoTa rasa, Ko3()PHUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOTO JABUTATENISA; MPU OMUCAHUU NPABUWIBHO TPAKTOBAaTh (PU3MUYECKUMN
CMBICJT MCIOJIb3YeMbIX BEJIWYWH, WX O0O03HAYCHHs] W €IUHHUIIBI, HAXOIUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUNHAM;

ONMUCBHIBATh M3YYEHHBIEC DJIEKTPUYECKHME CBOMCTBA BEIIECTBA M DJJIEKTPUYECKHE
sBICHUS (TIPOIIECCHI), HUCIOJIb3ys (U3UYECKHE BEIMYUHBI: DJICKTPUUYCCKUAN 3apsij,
AIEKTPUYECKOE TMOJIe, HANPsHKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh IOTEHIIMAJIOB;
IIPY ONMCAHWH MPABWIHHO TPAKTOBATh (PM3UUECKUIN CMBICI UCITOJIB3YEMbIX BEITUYUH, X
0003HAUEHUS U €JUHUIIBI; YKa3bIBaTh (HOPMYJIbl, CBS3bIBAIOIINE AAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMH BEIUUMHAMU;

aHATM3UPOBATh (PU3UUYECKHE MTPOTIECCHI U SIBJICHUS, HCTIONB3YS (DU3UIECKUE 3aKOHBI
Y TPUHUMNBL: 3aKOH BcemMupHOro tsarotenus, I, II m III 3axkonsl HeroTOHA, 3aK0OH
COXPAaHEHUSI MEXaHUYECKON HSHEPruM, 3aKOH COXPAHEHUSI UMITYJbCa, MPUHIHUI
CyNEpPHO3ULIMM CWJI, NPUHUUII PABHONPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHUI0 CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpenHel KUHETUYECKOW SHEpPruu TEIUIOBOTO JBMKEHHMSI MOJEKYNI € aOCOJIOTHOM
TEMIIEPATYpPOH, MEPBBIM 3aKOH TEPMOJAUHAMHUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inuaTrh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0
MaTEeMaTUYeCKOEe BhIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPHHIIMIBI JEHCTBUS MAIUH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3iinyaTh YCIOBUS HMX OE€30MaCHOTO HCIOJIb30BaHUSI B IOBCEIHEBHOM
YKU3HU;

BBITIOJTHSITh SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PH3NYECKUX SIBICHUI U TIPOIIECCOB
C HCIOJb30BAaHUEM MPAMBIX, U KOCBEHHBIX H3MEPEHUH, MpU 3TOM (POpMYyIHUpPOBaATh
npobiemy/3agadyy W THIOTE3y YYeOHOrOo DOKCIEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEII0AKEHHOTO 000PYA0BaHUS, TPOBOAUTH OMBIT U (OPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUST (PUBNYECKUX BEJIIUYUH, IPU 3TOM
BBIOMPATh ONTUMAJBHBIA CIOCO0 HM3MEPEHUS W HCIOJIh30BaTh HM3BECTHHIE METObBI
OLIEHKH TOTPEIIHOCTEN U3MEPEHU;

UCCJIEI0BATh 3aBUCUMOCTH MEXAy (GU3MUYECKUMU BEIMUYUHAMU C MCIOJIb30BAHUEM
IPSMBIX U3MEPEHUN, P ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTAThI
MOJIYYeHHOW 3aBUCUMOCTHU (PM3HUECKUX BEJIMYHMH B BUAE TaOJIUIl U rpa@uUKOB, JeiaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

co0roAaTh mpasuiia 6€30MacHOro Tpya MNP MPOBEACHNUN UCCIIEIOBAHUN B paMKax
y4eOHOT0 HJKCIEPUMEHTA, Y4€OHO-MCCIE0OBATEILCKON M MPOEKTHOM AEesTENbHOCTU
C HCTOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOPATOPHOTO 000PYAOBAHUS;

pemath pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PM3MUYECKON MOJAENbI0, UCHOIb3Ys
¢dbu3nyeckue 3aKOHbl M TMPUHLMIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a7aud BBHIOMPAThH
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(GU3NYECKYI0 MOJIETb, BBIICIATh (U3MUYECKHE BETUYMHBI U (HOPMYIBI, HEOOXOIMMBIS
TS €€ pelleH s, MPOBOIUTH PACUETHI M OIICHUBATh PEabHOCTh MOJYYEHHOTO 3HAYCHHUS
(U3UYECKON BEIMYNHBI;

pemarh KadyeCTBEHHBIC 3aJaud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
IIENIOYKY PACCY)XKIEHHWH C OmMopold Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCTIONB30BaTh TPHU PENICHUH YYEeOHBIX 3a]a4 COBPEMEHHbBIE WH(GOpPMAIMOHHBIC
TEXHOJIOTUM JJIsi TIOUCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIMH W MPEICTABICHHUS
y4eOHOI U HAyYHO-TIOMYJISIPHON MHPOPMALIUH, TOTYYCHHON U3 Pa3IMYHBIX HICTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJTYYaeMyr0 HH()OpMAITHIO;

NPUBOJIUTH TPHUMEPHl BKJIaJa POCCUHCKHX M 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCTIOJIh30BATh TEOPETUYECKUE 3HAHUA TO (U3NKE B TOBCEIHEBHOW HKH3HU
s obecriedeHust 0€30MacHOCTH NpU OOpallleHuu C MpUOOpamMu U TEXHUYECKUMU
YCTPOWCTBAMH, [UISI COXPAHEHHS 3J0POBbS W COOJIONCHUS HOPM HKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyMIIe C BHIMOJIHEHUEM Pa3IMUHbIX COIMATBLHBIX POJICH, MIIAHUPOBAThH
paboTy TpyMNIbI, palUOHAIBHO PACIPENeNATh OOS3aHHOCTH ¥ IUIAHUPOBAThH
JIESITEIIbHOCTh B HECTAHIAPTHBIX CHUTYaIUsAX, aJ€KBATHO OICHUBATh BKJIAJA KaKIOTO
U3 YYACTHUKOB TPYIIIHI B PEIICHHE PaCCMAaTPUBAEMOU MPOOIEMBI.

K konny obyuenuss B 11 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE
JOJKHBL OTPaXkaTh CPOPMHUPOBAHHOCTD Yy 00YUAIOIIMXCS YMEHUIA:

JIEeMOHCTPUPOBATh Ha TpUMEpax poilb U MecTo (u3uku B (HopMHUpPOBaHUH
COBPEMEHHOI Hay4yHOW KapTHUHbI MHpa, B pA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUI, B MPAKTHYECKOW JESATETBHOCTH JIIOACH, IEJIOCTHOCTh U EIWHCTBO
¢u3nueckoil KapTUHBI MHPA;

YUUTHIBaTh TPAHMIIBI MPUMEHEHUS M3YyYEHHBIX (U3NYECKUX MOJENEH: TOUYECUHBIH
AIIEKTPUYECKUI 3apsAf, JTyd CBETa, TOUCUHbIN MCTOUYHUK CBETA, sIepHasi MOJAEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7jpa MPH pelieHrnr GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3MUecKue sBIEHHUS (IIPOIECCh) M OOBSICHATH MX Ha OCHOBE
3aKOHOB DJJICKTPOJAWHAMHUKM U KBAHTOBOM (DM3MKH: DJIEKTPUYECKas MPOBOAUMOCTbD,
TETJIOBOE, CBETOBOE, XHMMHUYECKOE, MarHUTHOE JEHCTBHsS TOKa, B3auMOJEICTBHE
MarHuTOB, 3JEKTPOMArHUTHAs MHIYKIMS, JAEHCTBHE MArHUTHOTO IOJIA Ha MPOBOJHHK
C TOKOM U JABIXKYLIMICS 3apsl, SJICKTPOMAarHUTHbIE KoJeOaHUS ¥  BOJIHBI,
NPSIMOJIMHEMHOE paclpoOCTpaHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHNE, HHTEP(EPEeHIINS,
Iudpakus U MOJSpU3alusl CBETa, JUCIEpPCUs CBETa, (POTONEKTPUUECKH 3(PeKT
(potoaddexT), cBeToBOE MaBICHHWE, BO3HMKHOBEHWE JIMHEHMYATOTO CIEKTpa aroMma
BOJIOPOia, €CTECTBEHHAS! M UCKYCCTBEHHAs PaIMOAKTUBHOCTD;
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ONHUCHIBATh HW3YYECHHBIE CBOMICTBa BelIECTBA (DJEKTPUYECKHUE, MArHHUTHBIE,
ONTHUYECKHUE, DIEKTPUUECKYI0 MPOBOAUMOCTh PA3NIUYHBIX CPE) U AJIEKTPOMAarHUTHBIE
sBJIeHUs (IPOLIECCHI), UCTIONb3Ys (PU3NUECKUE BEIUUMHBI: 3JIEKTPUUECKUM 3apsi, cuia
TOKa, DJEKTPUUECKOE HAMNpsHKEHHE, SJICKTPUUYECKOE COMPOTUBJICHHE, Pa3HOCTb
HNOTEHLUAJIOB, JIEKTPOABMKYIIAas cujla, padoTa TOKa, MHAYKIMS MarHUTHOTO I10JIs1, CHJIa
Awmrnepa, cuna JlopeHla, HHIYKTUBHOCTb KATYIIKH, HSHEPTUS DSJIEKTPUUECKOTO H
MarHUTHOTO TOJIEH, MEPUOJ M YacTOTa KoJeOaHui B KoJIeOATeTbHOM KOHTYpE, 3aps U
CHWJIa TOKa B IPOLECCE TapMOHUYECKUX 3JIEKTPOMATHUTHBIX KojeOaHuM, (POKycHoOe
paccTossHME W ONTHYECKas CHJa JIMH3bI, MPU ONHCAHWU TMPABUJIBHO TPAKTOBATH
(U3UYECKUI CMBICI UCHOJIB3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €AMHMIIBI, YKa3bIBATh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETMUHUHY C IPYTUMH BeIMIMHAMU,

ONUCHIBAaTh U3yUYEHHbIE KBAHTOBbIC SBJICHUS U MPOIIECCHI, UCIONb3Ys (hU3HUECKHE
BEJIMYMHBI: CKOPOCTb AIEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI M YaCTOTa CBETA, YHEPIHS
¥ UMITYJIbC (POTOHA, IEPHOJ] MOTypacaga, SHEPTUS CBSI3U AaTOMHBIX 1P, IPU OTIHUCAHUU
IPABUJIBHO TPAKTOBATh (PU3HMUECKUN CMBICI UCIIOJIb3YEMBIX BEIMUMH, UX 0003HAUEHUS U
€IMHHULI, YKa3blBaTb (OPMYIbI, CBSA3BIBAIOIIME JAHHYI (PU3NYECKYIO BEIMYHUHY
C IPYTUMU BEIMYUHAMHU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEJTMYMHBI,

aHAJIN3UPOBATh (PU3NUECKUE IPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbI
Y TPUHLHUIBE 3aKOH OMa, 3aKOHBI TIOCTIEI0BATENBHOTO U MapajljIeIbHOTO COETUHEHUS
IPOBOJHUKOB, 3aKkoH Jkoyns—JIeHIa, 3aKOH 3JIEKTPOMArHUTHOW HMHAYKLHHU, 3aKOH
OPSIMOJIMHEMHOTO paclpOCTPAHEHUs] CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHBI
NpeOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHa 1id (HoTodddekTa, 3aKOH COXpaHEHUs
DHEPrUM, 3aKOH COXPAHEHMs] MMITYJbCA, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOTo 3apsja,
3aKOH COXpaHEHHs] MaCCOBOI0 UKCa, MOCTyIaThl bopa, 3aKOH pagnoakTUBHOTO pacajia,
OpU STOM pa3inyaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTHYecKOe
BBIP@XEHHUE U yCIOBUS (TPaHMLIbI, 00JIACTH) IPUMEHUMOCTH;

ONpEAEIATh HAIpPABJIECHUE BEKTOPA MHIAYKIIMM MarHUTHOIO IOJsl IPOBOJHUKA
C TOKOM, CHJIbl AMriiepa u cuiibl JIopeHna;

CTPOUTb M OINKCHIBATh M300pa)KE€HHE, CO3[aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHNIO0 (PU3UUECKUX SBJICHUN U TPOIECCOB
C HUCHOJb30BAaHUEM INPSMBIX, U KOCBEHHBIX M3MEPEHUH: IpHU 3TOM (OPMYJINPOBATH
npobsieMy/3ajadyy M TUIOTE3y YYEOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAHOBKY
U3 MIPEJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTDH OMBIT U (POPMYTUPOBATH BHIBOIBI,

OCYIIECTBISATH MPSIMbIE M KOCBEHHBIE H3MEPEHUS (HU3NUYECKUX BEIUUUH, IPU ITOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEPEHMsS M MCIOJIb30BaThb HM3BECTHBIE METOJIbI
OLICHKH NOTPELIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C MCIOJIb30BAHUEM MPSMBIX
U3MEPEHUI: TpU O3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (PUKCHPOBATH PpE3YJIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOIMUI] U rpadukoB, nenaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;
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coOmro1aTh TIpaBuiIa 0€30MacHOTO TPy Aa MPHU MPOBEICHUN UCCIICIOBAHNN B PaMKax
y4e0HOTO DJKCIEPUMEHTA, Yy4eOHO-MCCIIEIOBATEILCKON M TPOCKTHOW ACSITEIBHOCTH
C UCTOJIb30BAaHUEM U3MEPUTETHHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/a4d C SIBHO 3aJaHHON (PU3MUECKOW MOJCIBI0, MCTOIL3YS
dbu3nYecKue 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHaliM3a YCJOBHUS 3a/ladyd BBIOMPATH
(bU3HYECKYI0 MOJIENb, BHIACIITH (PU3NYECKHE BETUUUHBI U (POPMYIIbI, HEOOXOAUMBIE 1JIs
e pemieHus, MPOBOIUTh PACUYEThI M OIICHUBATH PEATLHOCTH IMOJYYSCHHOTO 3HAYCHUS
(bu3MYECKON BEIMUMHBI;

pemaTh KayeCTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTMYECKHM HEMPOTUBOPEUUBYIO
LEMOYKY pAaCCYXJCHUH ¢ Omopod Ha H3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
busnUecKue BICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3ajlady COBpPEMEHHble HH(POPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAMA U TPEICTABICHUS
y4eOHOM U HAyYHO-TOMYJISIPHONU HH(POPMALIMH, TTOJTYYEHHON U3 Pa3JINYHbIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOIyYaeMyr0 HH(POPMAIIHIO;

OOBSACHATh NMPUHLMMBI TEUCTBHUS MalIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHS UX 0€30MMaCHOTO UCIIOIh30BAHUS B IIOBCETHEBHON KU3HH,

MPUBOJNTH TPUMEPHI BKJIAJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DH3UKOB
B pa3BUTHE HAYKH, B 00BSICHEHHE MPOLECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (QU3MKE B TOBCEAHEBHON >KU3HU
1 obecriedeHuss 0e30MacHOCTH TpU OOpallleHHuH ¢ NpudopaMu M TEXHHUYECKUMHU
YCTPOWCTBAMH, JJII COXPAHEHUS 370POBbSI M COOJIOJACHHS HOPM DSKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpe/ie;

paboTaTh B TPYMIE C BHIIOJTHECHUEM PA3JIUYHBIX COMMAIBHBIX POJICH, TUTAHUPOBAThH
paboTy Tpynmbl, pPalMOHAIBHO paclpeiessTh O0S3aHHOCTH W IUIAaHUPOBATH
JeSATEIbHOCTh B HECTAaHAAPTHBIX CHUTYallUsAX, aJ€KBATHO OLICHMBATH BKJIAJl KaXKIIOTO
U3 YIaCTHUKOB TPYIIIHI B PEIICHUE PACCMaTPUBAEMOU MPOOIIEMEI.
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TEMATHYECKOE IINTAHUPOBAHUE'

®denepanbHas pabouas nporpamma | usuka. 10—11 knaccsi (6a30BbIi yPOBEHD)

10 KJIACC
HanmenoBanue
Ne Kommuectso OCHOBHBIE BUJIBI 1€ATEIHbHOCTH
pa3nenoB U TEM [IporpamMmmuoe conepxanue
/11 4acoB 00y4Jaronmxcs

y4eOHOTo0 npeMeTa

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 NO3H

AHUA

1.1 | ®usuka u MeTOABI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yueHne HayYHBIX (AMIIUPUYECKUX U
Hay4YHOTO [TO3HAHUS Hayunblie meToabl MO3HaAHUS TEOPETUYECKHUX) METO/I0OB MTO3HAHUS
OKPYKAIOILEr0 MUPA. OKPY’KaIOILIEro MHUpA.
Ponb s3xkcnepumenTa u Teopun OO6cyxaeHue rpaHul] TPUMEHUMOCTH
B IIPOLIECCE MTO3HAHUS IPUPOJIBI. ($u3nYECKUX 3aKOHOB U TEOPHIl.
OKCnepUMEHT B (PUBHKE. PaboTa B rpymme mo moAroToBKe
MonenrpoBaHue pU3NIECKUX KOPOTKHUX COOOIIEHUI O pOJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuyHblie (Gu3MKHN B HayKe U B MPAKTUYECKOM
runoresbl. PU3n4ecKue 3aKOHbI U JEATEIBbHOCTH JIFOJCH.
Teopuu. [ paHUIIBI TPUMEHUMOCTH JleMoHcTpanus aHaJoroBbIX U
¢bu3ndeckux 3akoHOB. [IpunHimn U(POBBIX U3MEPUTEILHBIX TPUOOPOB,
COOTBETCTBHUSL. KOMITBIOTEPHBIX JAaTYHKOB.
Ponb 1 mecTo puzuku OcBoeHre OCHOBHBIX TPUEMOB PaOOTHI
B (popMHUPOBaAHUHN COBPEMEHHOM ¢ udpoBoit maboparopueit mo pusuke
Hay4YHOU KapTHUHBI MUPA,
B IIPAKTUYECKOU JIEATEIBHOCTH JIFOJIEH
Hroro no pazneny 2

" Ipu pazpaboTke paGoueil MPOrpaMMbI B TEMATHUECKOM ILIAHAPOBAHMM [OIDKHBI OBITH YUTEHBI BO3MOKHOCTH HCIIONb30BAHMS JIEKTPOHHBIX (LH(pPOBHIX)

O6pa3OBaT€.TIBHBIX PECYPCOB, SABIAOIINUXCA y‘l€6H0—M€TO,Z[I/I‘l€CKI/IMI/I MarepuajiaMu, COACPKaHNC KOTOPBIX COOTBETCTBYCT 3dKOHOAATCIBCTBY 00 O6pa3OBaHI/II/I.
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Pa3zngen 2. Mexanuka

2.1

Kunemaruka

MexaHn4eckoe IBHKECHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nerkeHus. Cucrema oTcyéra.
Tpaexropusi.

[lepemerienue, ckopocTb (CpeaHss
CKOPOCTb, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHNE MaTEPUAIBHON TOUKH,
UX MPOEKIIMH HA OCU CUCTEMBI
koopauHat. CioxeHue
IIEPEMELICHUM U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE M pABHOYCKOPEHHOE
IIPSIMOJIMHEWUHOE IBUKEHUE.
['paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHS, ITyTH U
IIEPEMEILIEHUS MATEPUAIIBHOU TOUKH
OT BPEMECHH.

CBobOoHOE ageHune. Y CkopeHue
cBOOOIHOTO Ma/ICHUSI.
KpuBonuHenHOE NBUKECHUE.
JIBM>KEHME MaTEPUAIbHON TOUKU
10 OKPY’KHOCTH C TIOCTOSIHHOM 110
MOJTIYJIIO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuron 1 yactoTa 0OpaIICHHUSL.
LleHTpOCTpEMUTEIBHOE YCKOPEHHE.
TexHuuYecKHne yCTpoucTBa 1

[TpoBeneHune 3KCIEpUMEHTA: U3YYEHHE
HEPaBHOMEPHOIO IBUKEHHUS C LEIBIO
OIpeziesIeHUs MTHOBEHHOM CKOPOCTH;
MCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
YTSMHU, IPOHAECHHBIMU TEJIOM

3a [10CJIeI0BATEIbHbIE PABHBIE
IPOMEXYTKHA BPEMEHH MPU
PaBHOYCKOPEHHOM JIBH)KEHUU

C Ha4aJIbHOU CKOPOCTBIO, PABHOW HYJIIO;
U3y4EHUE ABW)KCHUS LIapUKa B BSI3KOU
KUJIKOCTU; U3y4YECHUE ABU)KCHUS TeNa,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OOBbsiCHEHNE OCHOBHBIX IPUHIUIIOB
JNENUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKHUX KaK: CIIUJOMETp, LIETIHbIE U
peMEHHBIE TIEpeIaun JBUKECHUS;, U
YCIIOBU UX 0€30TIaCHOTO
UCIIOJIb30BaHUs B TIOBCETHEBHOM
AKU3HU.

Pewrenne pacu€THbIX 3a1a4 C IBHO
3aJlaHHOM (PU3MUECKON MOJIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX POPMYJI
KHUHEMAaTHUKH.

[Toctpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMATUYECKUX
BEJIMYUH OT BPEMEHU

JUTsl PABHOMEPHOT'O
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MPaKTUYECKOE TPUMEHEHUE:
CIIUJIOMETP, ABUKEHHUE CHAPSIOB,
LIETTHBIC U PEMEHHBIC Mepeiaun

Y PABHOYCKOPEHHOT'O IIPSAMOJIMHEWHOTO
JBUKCHMSL.

PacnioznaBanue pu3nyuecKux SBICHUM
B yU€OHBIX OMBITAX U OKPYXKaIOIIe
YKU3HHU: PAaBHOMEPHOE U
PAaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOHOE Ma/IEHUE Tell,
JBH)KEHHUE 10 OKPY’KHOCTH.
Onrcanne MEXaHUYECKOTO IBUKEHUS
C MCMOJIb30BAaHUEM (PU3UUECKUX
BEJINYMH: KOOPJAMHATA, ITyTh,
IIEPEMELICHNUE, CKOPOCTh, YCKOPEHHUE.
PaGora B rpynmax npu miiaHupOBaHUH,
IIPOBEACHUH U UHTEPIPETALUN
PE3yJIbTAaTOB OIBITOB M AHAJIN3E
JOTIOJIHUTENIBHBIX HCTOYHUKOB
MH(pOpPMAIIUH 110 TEME

2.2

JIlnHamuyka

[IpuHIMT OTHOCUTETBHOCTH
INanmunes. [lepsbiii 3akoH HeroTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.
Macca Tena. Cuna. [IpuHuun
CyIepno3ulnu cuii. Bropou 3akoH

Hprorona s MaTepuanbHOU TOUKH.

Tperuit 3akoH HeroToOHA

ISl MAaTEPUATIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTCHUSI.
Cuna Tsoxectu. [lepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIIHNX
TEJ.

N3yueHne 3aBUCUMOCTH CUJIBI
yOpyTroCTH OT fehopmaium; CpaBHEHHE
CHUJI TPEHUS TOKOsI, KaueHUS U
CKOJIE)KEHHUS.

OOBsSICHEHHE HEBECOMOCTH.
[TpoBeneHME SKCTICPUMEHTA:
HCCIICIOBAHHE 3aBUCHMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B TIPYKUHE
U pE3MHOBOM 00pa3Iie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIBKEHUS, KAUSHUSI).

Cuna tpenus. Cyxoe TpeHHUe.
Cuuta TpeHUs CKOJIBXKEHUS U CUIa
Tpenus nokosi. KoapdurneHt
Tpenust. Cuia COnpOTUBIICHUS
MIPU JBUKEHUU TeJA B )KUAKOCTH
WJIU Ta3e.

[ToctynarenbHOE M BpamaTeIbHOE
JBUYKEHUE a0COJIOTHO TBEPAOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
Bpatenus. [neqo cuibl. YcnoBus
paBHOBeECUSA TBEPAOTO TEJIA.
TexHnueckue yCTpoucTBa u
MPAKTUYECKOE IPUMEHEHUE:
MOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITYyTHUKOB

nedopmarum; n3y4eHue TBIKCHUS
OpycKka 1o HaKJIOHHOU TIJIOCKOCTH;
WCCJICIOBAHKE YCIIOBU PABHOBECHUS
TBEPIOTO TeJla, UMEIOIIETO OCh
BpaIllCHUSI.

OO0BsAcHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
IPSAMOJIMHEWHOTO JBMKEHUS,
CBOOOHOTIO MaJCHHUS TEN, IBIKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0HA BCEMUPHOTO
TATOTEHUS.

OObsicHEHNE OCHOBHBIX ITPUHITUTIOB
JIEMCTBUS MOAIINITHUKOB U UX
MPAKTUIECKOTO TPUMEHEHUS.
OObsicHEHUE TBMKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 3a/1a4 € ABHO
3aIaHHON (PU3UIECKON MOJIEITBIO

C MCIIOJIb30BaHHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJT TMHAMHKHU.

PacnioznaBanue pu3nyecKux sIBICHUN
B Y4€OHBIX OMBITaX U OKPYKAIOIIEH
YKU3HH: MHEPIIHS, B3aMMO/ICHCTBHE TEIL.
Ananu3 GuU3NYECKUX MPOILECCOB U
SBJIEHUN C UCIIOJIb30BAHUEM 3aKOHOB U
TIPUHITUIIOB: 3aKOH BCEMUPHOTO
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tarotenus, I, II u 111 3akonsl HeroTOHA,
MIPUHIIUIT CYTIEPHO3ULINU CHJI, IIPUHIHII
PaBHONIPABHOCTU MHEPIIUAIIBHBIX
CHCTEM OTCUETA

23

3aKOHBI COXPAHEHHUS B
MeXaHHKe

NmMnynec MaTepuanbHON TOUYKH
(Tena), cUCTEMbI MaTepUATIbHBIX

ToueK. IMIysbC Cuibl 1 U3MEHEHHE
VMITyJIbCA TeJla. 3aKOH COXPAaHEHUs
uMITyJibca. PeakTUBHOE JBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.
Kunernueckas sneprus
MaTepUaIbHOU TOUKU. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPTUH.

[ToTeHuManbHas SHEPTrUSL.
[ToTeHuManbHast SHEPTUs YIIPYTO
1e(pOPMUPOBAHHON MPY>KUHBI.
IToTeHuManbHas SHEPrus Teaa
BOJIM3U MOBEPXHOCTH 3EMIIH.
IloTeHnuanpHBIE U
HEMOTEHINANbHbIE CUIIbL. CBS3b
paboThl HEMOTEHUUATBHBIX CHJT
C UBMEHEHUEM MEXAHUYECKOU
SHEPIrUU CUCTEMBI TEIl. 3aKOH
COXPaHEHHSI MEXAHUYECKON
DHEPTUH.

Yaopyrue u Heynpyrue

[IpoBeneHne SKCIEpUMEHTA: U3yUYECHUE
abCOJIIOTHO HEYNPYTOro yaapa

C IOMOUIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB; UCCJIEIOBAHUE
CBSI3U PAOOTHI CUITBI C U3MEHEHUEM
MEXaHUYECKOMN YHEPTUH TEIIa

Ha PUMEPE PACTKEHUS PESUHOBOTO
KIyTa.

OreHka aOCONMIOTHBIX U OTHOCHUTEITBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3MIECKUX
BEJINYHH.

Pemenune pacu€THbIX 32124 € IBHO
3a1aHHOM (PU3UYECKOU MOJIEITIbIO

C HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyYJ TMHAMHUKA U 3aKOHOB
COXpPaHECHMUSL.

Pemienune kauecTBEHHBIX 3a7a4

C OMOPOM Ha U3YUYECHHBIE B pA3/ACIIe
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS.

Onucanue MEXaHUYECKOTO JIBUXKEHUS C
WCITOJI30BaHUEM (PU3NYECKHUX BEIIMYNH:
UMITYJIbC TEJNA, KHHETUYECKasl SHEPT U,
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CTOJIKHOBEHMSI.

TexHuyeckue ycTporcTsa u
IIPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, IPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET

MOTEHUHUAJIbHAS SHEPT U, MEXaHUYECKas
paboTa, MexaHUYECKasi MOIITHOCTb.
AHanu3 pU3nYecKUx NpoLeccoB U
SIBJICHUM C UCMOJIb30BAHUEM 3aKOHA
COXPAaHEHUS MEXAHUYECKOU JHEPTUH,
3aKOHA COXPAaHEHUs UMITYJIbCA.
OOBsicHEeHe OCHOBHBIX IPUHIIUTIOB
JEUCTBUS U MTPAKTUYECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET.

OObsicHEHUE JBUKEHUS PAKET C OMOPOM
Ha U3YYCHHBIC (DU3UIECKUE BETUINHBI 1
3aKOHbl MEXaHUKHU.

Hcnonp30Banne npu nMoaroToBKe
COOOITIEHU 0 TMPUMEHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHHA TSI
IIOMCKa, CTPYKTYPUPOBAHHS,
WHTEPIIPETALNH U NPEICTABICHUS
uH(pOpMAaIUU, KPUTHICCKUH aHATHA3
noyiyqaemMoil uHgopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
HCCJIEOBAHUMN 3aBUCUMOCTEMN
(bu3HYEeCKUX BEJIIMYMH, IPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pasnen 3. MosiekynsipHasi pu3nka 1 TepMOANHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KHMHETUYECKOU TEOpUHU

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOU
TEOPHUH U X ONBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHHUE.
Huddys3us. Xapakrep ABMKECHUS U
B3aMMOJICHCTBUS YaCTHUIl BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TET U
00BsCHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3TUX MoJenen. Macca u
pasMepbl MoJiekyi1. KonnuectBo
BemecTBa. [loctosiHHass ABoraapo.
TennoBoe paBHOBeECHE.
Temneparypa u €€ usmMepeHue.
[IIxama remneparyp Llenbcus.
Mopens naeanbHOrO rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETHYECKOU
TEOPUU UIECATBHOIO rasa.
AOGcoutoTHas TeMIiepaTypa Kak Mepa
CpeaHEN KMHETUYECKOW dJHEPrun
TEIUIOBOTO ABMKEHHS YACTHUI] T'a3a.
[IIxana Temneparyp KenpBuHa.
["a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeipona.

3akoH JlanbToHa. M30mporniecchl

[IpoBeneHue SKCIIEpUMEHTA!
OIIPENEIICHUE MACCHI BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
n3MepeHui 00béMa KOMHATBI, TaBJICHUS
Y TEMIIEPATYPBI BO3/lyXa B HEW;
UCCIIEIOBAHUE 3aBUCUMOCTH MEXKTY
napaMeTpaMH COCTOSIHUS pa3peKEeHHOTO
rasa.

OneHka a0CONIOTHBIX M OTHOCUTENIbHBIX
MOTPEIIHOCTEeN U3MEPEeHUH (PU3NUECKUX
BEJINYMH.

OOBsicHEeHe OCHOBHBIX IPUHIIUIIOB
JEeUCTBUHN TepMOMETpa U OapomeTpa u
yCIIOBUM UX 0€30TIaCHOTO
MCIIOJIb30BaHUs B IOBCEJHEBHOM
KU3HU.

PacnioznaBanue pusndeckux ssBIeHUN

B YU4E€OHBIX OMBITAX U OKPYXkKarolen
KU3HU: AU dy3usi, OpOyHOBCKOE
JIBUKEHUE.

OnucaHue TEMIOBbIX SIBICHUN

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: JaBJICHUE ra3a, TEMIIEparypa,
CpeAHsid KHHETUYECKask SHEePrusi
XA0TUYECKOTO JBUKEHUSI MOJIEKYI,
CPEIHEKBAIpaTU4HAS CKOPOCTh
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B UJI€aJIbHOM ra3e C MOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacrapieHue
M30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHUE:
TEPMOMETP, OapoMeTp

MOJIEKYJL.

Ananu3 GpuU3NYECKUX MPOILIECCOB U
SIBIICHUM ¢ ucnojibzoBanueM MKT,
ra30BbIX 3aKOHOB, CBA3U CPEIHEN
KMHETUYECKOU YIHEPTUHU TEIJIOBOTO
JBM>KEHUST MOJIEKYJI C aOCOJIFOTHOM
TEMIIEPATYPOH.

Pemenune pacu€rHbIX 32124 € IBHO
3a1aHHOM (hU3UYECKOM MOJICIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nosnoxxennit MKT, 3akoHOB 1 hopmy1
MOJIEKYISIPHOUN (U3UKH.

PaboTa B rpynnax npu ruraHupOBaHUH,
MPOBEICHUU U UHTEPIIPETALIUN
pE3yJIbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
uH(GOpPMAIIUH 110 TEME

3.2

OCHOBBI
TEPMOJANHAMUKH

10

TepMmoanHamuueckas CUCTEMA.
Bnytpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
CHIOCOOBI €€ N3MEHEHU.
KonuuecTBo TemioTsl u padora.
BryTpenHss sHeprus 0THOATOMHOI'O
MJICaJIBbHOIO ras3a. Buabl
TEIUIONEPEIayu: TEIIONPOBOIHOCTD,
KOHBEKIUS, U3JIy4eHUE. Y IeIbHas
TEIJIOEMKOCTh BELIECTBA.

[IpoBeneHue 3KCrepuMeHTa: U3MEPEHUE
YAEIbHOW TEIJIOEMKOCTH BEIIECTBA.
OneHka a0CONIOTHBIX M OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEPEeHUH (PU3NUECKUX
BEJINYMH.

Nzydenne mojeneii mapoBon TypOUHBI,
JBUTaTEJIsl BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JIBUTaTEJIS.

OObsicHEHNE PUHITATIOB ICUCTBUS U
yCIJIOBUI 0€30TIaCHOTO UCTIONE30BAHUS
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KonnuecTBo TemnoTel

IIpH TeIIONEpe1aye.

[TonsiTue 06 agmabaTHOM MpoIiecce.
[TepBblit 3aKOH TEPMOJIUHAMUKH.
IIprmenenue nepBoro 3akoHa
TEPMOJMHAMUKH K H30ITPOLIECCAM.
['padpuueckas uaTepnperanus
paboTHI Ta3a.

BTopoli 3ak0H TepMOJIUHAMUKH.
HeoOpaTtumocTs mporieccos

B [IPUPOJIE.

TerutoBble MavHbL. [ [pruHIUIIBL
NEUCTBUS TEIJIOBBIX MAIIUH.
[IpeobOpazoBanms Y3HEPTUN

B TEIUIOBBIX MAllIMHAX.
KoaddurmenT nonesnoro aeicTrus
TETJIOBOM MAILIMHBI.

Hukn Kapuo u ero ko3 duipient
MTOJIE3HOTO JIEVCTBUS.
DKoJ0oru4ecKue npooaemMbl
TEIJIO3HEPTETUKHU.

TexHuyeckue ycTporcTBa u
MPAKTUYECKOE IPUMEHEHUE:
JIBUTaTeNlb BHYTPEHHETO CTOPAHUS,
OBITOBOI XOJIOJUILHHUK,
KOHJTULIUOHED

B IIOBCETHECBHOM >KM3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJOAWIbHUKA, KOHAULIHOHEPA.
Omnmcanue CBOMCTB TEJ U TEIJIOBBIX
SIBJICHUM C UCII0JIb30BaHUEM
(bU3nYECKUX BEJTUYUH: JIaBJICHUE ra3a,
TeMrepaTypa, KOJIMYeCTBO TEILIOTHI,
BHYTPEHHsIS SHEPTHs, paboTa rasa.
Penienune pacu€THbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UYECKOU MOJICIIbIO

C HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIAPHOUN (PU3UKU U
TEPMOJIUHAMUKHU.

Pemenne xauecTBEHHBIX 33124

C ONIOPO Ha U3YUYEHHBIE B pa3Jieie
«MounexynsipHast pusuka u
TEPMOJUHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U PU3NYECKUE
SIBJICHHS.

Pabora B rpynnax npu aHanusze
JIOTIOJITHUTEIILHBIX HICTOYHUKOB
uH(popMaIu o Teme
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3.3

ArperaTHble
COCTOSIHUS BELIECTBA.
da30BbI€ NEPEXOABI

[TapooGpazoBaHue U KOHIEHCALIHS.
Hcnapenue u kuneHue.
AOCoIIIOTHast 1 OTHOCUTENIbHAS
BJIAXKHOCTB BO3/1yxa. HachleHHbIM
nap. Y aenbHas TeIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMITIEPATYPbI KUTICHUS OT JABJICHUSI.
Teépnoe teno. Kpucrannuueckue u
amop(dHbIe Tena. AHH30TPOTIHUS
CBOMCTB KpucCTAILIOB. JKukue
kpuctaiuibl. COBpeMEHHbBIE
marepuainsl. [LtaBnenue u
KpUCTaJUIA3aLus. Y IeJIbHas TEeIIoTa
raBiaeHus. Cyoaumanusi.
VYpaBHeHue TErI0BOro 6aiaHca.
TexHnueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHECHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH
MOJyYEHHUS] COBPEMEHHBIX
MaTepUaJIOB, B TOM YHCIIE
HaHOMAaTEpPHUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BIIAXKHOCTHU BO31yXa.
OneHka a0COIOTHBIX M OTHOCUTENIBHBIX
MOTPEIIHOCTENH U3MEPEeHUN (PU3NUECKUX
BEJINYMH.

N3yueHne CBOMCTB HACHIILIEHHBIX
1apoB, CIoco00B U3MEPEHHUS
BII&YKHOCTH

HaGntonenue kunenus npu
MOHMYKEHHOM JIaBJICHU U, HATPEBAHMS

Y TUJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHNEe TPUHIIUIIOB IEUCTBUS U
yCIJIOBUI 0€30MMaCHOT0 UCIIOJIb30BaHUS

B IIOBCEIHEBHOW KU3HU TUTPOMETPA,
IICUXPOMETPA, KaJJOPUMETPA.

N3yuyeHune TEXHOJIOTUN MOJTYyUYECHHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCIIE
HaHOMaTEpPHUAJIOB.

Pemenune pacu€rHbIX 32124 ¢ IBHO
3a1aHHOM (PU3UYECKOU MOJICIIbIO

C HCIIOJIb30BAHUEM YPABHEHHUS
TEIJI0BOro OanaHca.

Pemenne kauecTBEHHBIX 3a0a4

C OIIOPOM HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3NYECKUE
SBJICHUS 10 TEME.
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PacnoznaBanme Gpu3n4ecKux sIBJICHUI
B YU4E€OHBIX OMBITaX U OKPYXKarolen
KU3HU: tepopmanus TBEPABIX Tell,
HarpeBaHue 1 OXJIAXICHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSIHUN
BEIIECTBA U OOBICHEHUE UX Ha OCHOBE
3aKOHOB ¥ (JOPMYJT MOJICKYJISIPHON
bU3UKY.

Hcnonb3zoBanrne HHPOPMALIMOHHBIX
TEXHOJIOTUI /1 TIOUCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETAIIUN U
IpeCcTaBlIeHUs] HHPOPMALIUU MIPU
MOJIFOTOBKE COOOIICHHH O MPUMEHEHUH
3aKOHOB MOJICKYJISIPHON (PU3UKU U
TEPMOJIUHAMUKHU B TEXHUKE

Y TEXHOJIOTHSIX

Htoro no pazaeny 24
Paznen 4. dnekrpoaHaMuKa
4.1 | DnekTpocraTuka 10 OnekTpuzanus Ten. Jinekrpudyeckuil | [IpoBeneHne 3KCrepuMeHTa: U3MEPEHUE

3apsan. JlBa BuIa 3JIEKTPUYECKUX
3apsAnoB. [ IpoBogHuKH,
JTURJIEKTPUKHU U TOJYIPOBOAHUKU.
3aKOH COXpaHEHUs dJEKTPUUECKOTO
3apsja.

B3aumopeiicTBue 3apsa0B. 3aKOH
Kynona. ToueqHbIi 2JIEKTPUYECKUI
3apsAl. DAEKTPUUYECKOE MOJIE.

ANEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka aOCOMIOTHBIX M OTHOCUTEIHHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yyeHune npuHIUIIOB 1€HCTBUS
AIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOPA.

N3ydenune npruHIMNOB NEUCTBUS
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Hanpssk€HHOCTB 31K TPUYECKOTO
noJist. [IpuHumn cynepno3unuu
ANEKTPUYECKUX nonen. JInnnmu
HaInpsKEHHOCTH JIEKTPUYECKOTO
TTOJIA.

PaboTa cu 35eKTpoCcTaTHIeCcKOTO
noud. Ilorenman. PasHocTts
noreHuuanoB. [IpoBotHUKY 1
JIUDIICKTPUKH B
ANEKTPOCTATUYECKOM TIOJIE.
JusnexTpruyeckast MpOHULIAEMOCTb.
OnextpoémkocTs. KonaeHcarop.
DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPTUs
3apsHKEHHOTO KOHAEHCATOpA.
TexHuyeckue ycTponcTa u
MIPAKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOIL, IJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allIUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB,
KOHJIEHCATOp, KOITMPOBAIbHbIN
armapar, CTpyMHbIN IPUHTED

U YCJIOBHI 6€30MacHOro NpUMEHEHUs
B [IPAKTUYECKOU KU3HU,
KOIHMPOBAJIBHOIO aIllapara, CTpPyHHOI O
MpPUHTEPA.

Paccmotpenue pusnvecknx OCHOBaHHIMA
3JIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJICHUS JIEKTPOIIPUOOPOB.
Pemenune pacu€THbIX 3a/1a4 € IBHO
3alaHHOM (hU3UYECKOU MOJICIIbIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI DIIEKTPOCTATUKHU.

Pemnienne kauyecTBEHHBIX 3a1a4

C OIOPO HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUecKue
SBJICHUS JIEKTPOCTATUKHU.
Pacno3HnaBanue pu3nUeCcKux sBICHUN
B Y4E€OHBIX OMBITAX U OKPYKAIOMIEH
YKU3HU: BJIEKTpU3ALUS TEll,
B3aMMOJICHCTBHE 3aPSI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMyI
AIIEKTPOCTATUKH.

Onuncanue n3y4eHHbIX CBOMCTB
BEILIECTBA U DJICKTPUUECKUX SIBJICHUN

C HCTOJIb30BaHUEM (PU3NIECKUX
BEJINYMH: 3JIEKTPUYECKU 3apsi,
HaIPSKEHHOCTD AJIEKTPUUECKOTO TOJIA,
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MOTEHIMAJl, PA3HOCTh MOTEHIINAJIOB,
AIEKTPOEMKOCTD.

AHanm3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCIIOJIb30BAaHUEM
du3nYECKUX 3aKOHOB: 3aKOHA
COXPaHEHMS AIIEKTPUUECKOTO 3apsija,
3akoHa KymoHa.

Pabora B rpynmnax npu aHaiaunsze
JIOIIOJTHUTEIIbHBIX HCTOYHUKOB
uH(OPMAITUH U TOATOTOBKE COOOIIICHMIA
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYXAaIOIIEH )KU3HU U IPUMEHEHUU
HX B TCXHUKE

4.2

TTocTOsTHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3mU4HBIX
cpenax

12

DIEKTPUYECKUM TOK. Y CIOBUS
CYLIECTBOBAHUS AJIEKTPUUECKOTO
toka. ctounnku Toka. Cuna Toka.
ITocTOSIHHBIN TOK.

Hanpsoxenue.

3akoH OMma aJ1 y4acTKa Lenu.
DIIEKTPUYECKOE CONTPOTUBIICHHUE.
VY nenpHOE CONPOTHUBIIEHUE
BewecTsa. [locnenoBarenpHoe,
MapaJUICIIbHOE, CMEIIAHHOE
COEMHEHNE MMPOBOJHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH [xoyns—JIenua. MonHoCTh
AIEKTPUYECKOTO TOKA.

[IpoBeaeHUE SKCIEPUMEHTA: U3YUECHHE
CMELIAaHHOT'O COEIMHEHNUS PE3UCTOPOB;
n3Mepenue J/]C ncTtouHuKa TokKa U €ro
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0ICHUE DIIEKTPOJIN3A.

Onenka abCONMOTHBIX U OTHOCUTEIIBbHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NUECKUX
BEJIMYMH.

OObscHEHNE IPUHIUIIOB IEUCTBUSA U
yCIIoBHUI 0€30MacHOT0 MPUMEHEHHUS
aMmIiepMeTpa, BOJbTMETpa, peocTara,
UCTOYHHUKOB TOKA,
AIIEKTPOHArpEBATENbHBIX U
3NIEKTPOOCBETUTENLHBIX MPHUOOPOB,
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DNeKTpoABMKYLIAs CUila U
BHYTPEHHEE COMPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH Oma

JUIS1 IOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3aMbIKaHHE.

DneKkTpoHHasi IPOBOJUMOCTb
TBEPJBIX METAJUIOB. 3AaBUCUMOCTD
CONPOTHUBJIEHUSI METAIIOB

OT TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.
DNEKTPUYECKUN TOK B BAKYyME.
CBoiicTBa 3JEKTPOHHBIX MTyYKOB.
[TomympoBomauku. CoOCTBEHHAS U
MIpUMECHask TPOBOJIUMOCTh
MOJIyITpOBOHUKOB. CBOICTBA
p—n-nepexoza.
[TomynpoBOAHUKOBBIE TPUOOPBHI.
DNEeKTPUYECKUN TOK B paCTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

DNEKTPOIUTUYECKAs TUCCOIIUALINS.

DNEeKTpoIn3.
DNEKTPUYECKUAN TOK B Ta3ax.
CamocTrosTenbHbIN U
HECAMOCTOSITENBHBIN pa3psl.
Monuus. [1na3ma.
TexHnyeckue ycTpoucTBa U

TEPMOMETPA CONPOTUBJIEHUS,
BAKyyYMHOTO J10/1a, TEPMHUCTOPOB U
(boTOpE3UCTOPOB, NOTYPOBOAHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenune pacu€rHbIX 32124 € IBHO
3a71aHHOM (hU3UYECKOU MOJICIIbIO

C HCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTosTHHBIN
AJIEKTPUUECKUN TOKY.

Pacno3naBanue puznueckux sSBICHUIA
B Y4E€OHBIX OMBITAX U OKPYKAIOIIEH
YKU3HU: DJIEKTPUUECKasi IPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJIN3 ANEKTPUUYECKUX SIBJICHUN U
IIPOLIECCOB B LIETSIX NOCTOSTHHOT'O TOKA
C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO Y IAPAJLIETIBHOTO
COEIMHEHUS NPOBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onuncanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JJICKTPUUECKHUX SIBIICHUI

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: DJIEKTPUUECKUH 3apsijl, CHUJIa
TOKQ, JIEKTPUUECKOE HANIPSHKEHUE,
AJIEKTPUYECKOE CONMPOTUBIICHUE,
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MPaKTHUECKOE MPUMEHEHHE:!
amIepMeTp, BOIbTMETP, PEOCTaT,
WUCTOYHUKH TOKa,
AIIEKTpOHArpeBaTelIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TIPUOOPHI,
TEPMOMETP CONPOTHUBICHHUS,
BaKyyMHBIN JHOJ], TEPMHUCTOPHI U
(hoTOpE3UCTOPHI,
MOJIyPOBOIHUKOBBIN U0,
rajJbBaHHUKa

pazHocTh noteHuanon, J[C, padbora
TOKa, MOIIHOCTbh TOKA.

Hcnonr3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTH JIJIsl TTIOUCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU U
TpeacTaBICHNs] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHHUI 0 TPUMEHEHU U
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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11 KUIIACC

HaumenoBanue

No KommuectBo OcHOBHbIE BU/IbI AESATEILHOCTH
pa3ziesioB U TeM [TporpammHoOe copepranue

/11 4acoB o0ydJaronmxcs

y4eOHOT0 IpeMeTa
Pasnen 1. DnekrpoamHaMuka
1.1 | MaruutHOe€ Tnoe. 11 [TocTosiHHBIE MArHUTHI. [IpoBeneHune S3KCrIepUMEHTA: N3YUECHUE

DJIeKTpOMarHuTHasl
VHTYKLIUS

BzaumoaencTBue MOCTOSHHBIX
MarHuToB. MarHuTHoe mnoze.
BexTop MarauTHOM MHAYKIUH.
[TpuHIMIT CYyNIEPIIO3UIUN
MarHMTHBIX NOoJIeH. JInHuu
MarHuTHOM MHAyKuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MMOCTOSIHHBIX MarHUTOB.
MarauTtHoe o€ NpOBOIHUKA

¢ TokoM. KapTrHa nTMHUN HHIYKIUU
MarHuTHOTO MOJIs JIIMHHOTO
MPSMOTO ITPOBOIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTeaa.
Bzaumonencteue npoBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ MOIyJIb U
HaIlpaBJICHUE.

Cuna JlopeHiia, €€ Monyib 1
HarpasJieHUE. [|BrkeHne
3apsSYKEHHOM YaCTHILIbI

MarHUTHOTO MOJISI KaTYIIKU C TOKOM;
WCCJIEIOBAHKE ACHCTBUS OCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
VICCJIEIOBAHUE SIBIICHHUS
3JIEKTPOMATrHUTHON UHIYKIIUHU.
Onenka a0COIIOTHBIX M OTHOCUTEIIBHBIX
MOTPEIIHOCTEN H3MEPEHUN PUBNIECKUX
BEJIMYHMH.

OO0bsacHEeHrE IPUHIUIOB ACUCTBUS U
yCIOBUI 6€30MacHOr0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
JIEKTPOMArHUTOB, IEKTPOJBUIATEIS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHIL,
VHIYKIIMOHHOU IIEYH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEHHE (HOPMYJI TEMBI
«MarnurtHoe nosue. DIeKTpOMarHuTHast
VHIYKIHSD).

PemreHne kayecTBEHHBIX 3a4a4

C OIIOPOM HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
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B OJIHOPOJTHOM MarHUTHOM MOJIE.
Pa6ora cuinel Jlopenna.

SIBrIeHME IIEKTPOMArHUTHOM
nHaykuuu. [loTox BekTopa
MarHUTHOW UHAYKIIHH.
DJIEKTPOJABUKYIIAsl CUjla UHAYKIIHH.
3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu apanes.

BuxpeBoe aiiekTpruueckoe mnose.
DIIEKTPOIBUKYIIIAS CUJIa UHTYKIIUU
B MPOBOJIHUKE, ABUKYIIEMCS
MIOCTYIATEIBHO B OJJTHOPOJHOM
MarHuTHOM IOJIE.

[TpaBuno Jlenna.

NuayxtuBHOCTS. SIBNEHME
CaMOWHIYKIIMHU. DIEKTPOABMKYIIAS
CHJIa CAMOMHIYKIIWH.

DHeprusi MarHuTHOTO MOJISL KATYIIKU
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHuyeckue ycTporucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIC MAarHUTHI,
ANIEKTPOMArHUTHI,
AIEKTPOIBUTATEIb, YCKOPUTEIIN
3JIEMEHTAPHbBIX YaCTHII,
VHIYKIHAOHHAS [I€Yb

SIBJICHUS TEMbI « MarHuTHOE MoJIe.
DJIEKTPOMarHuTHasA UHIYKIUS.
Ornpenenenre HanpaBiIeHUs BEKTOpa
VHIYKIAX MarHATHOTO TOJIS
MIPOBOJHUKA C TOKOM, CUJIbI AMIepa
u cwibl JlopeHna.

Pacno3naBanue pu3nuecKux sBICHUN
B Y4E€OHBIX OMBITAX U OKPYKAIOMIEH
YKA3HH: B3aNMOJICICTBUE MATHUTOB,
3JIEKTPOMAarHuTHAsI UHAYKIHUS,
JIEVCTBHE MAarHUTHOTO IOJI Ha
MIPOBOJAHUK C TOKOM M IBUKYIIMICS
3apsn.

AHaJIN3 3JIEKTPOMATHUTHBIX SBICHUN
C UCIIOJIb30BaHUEM 3aKOHA
AIEKTPOMArHUTHOW UHIYKIIUU.
Onuncanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JIEKTPOMATHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bu3YeCKUX BEIUYHUH: UHAYKIIUS
MarHuTHOIO MOJisA, cujla AMmepa, cuiia
JlopeH1a, THAYKTUBHOCTb KAaTyLIKH,
DHEPruUs 3JEKTPUYECKOTO U MATHUTHOTO
oJsien

Hroro no pazgeny

11
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Pa3nen 2. Kojie0anusa u BOJIHBI

2.1

MexaHunyeckue u
AIIEKTPOMArHUTHBIE
KOJIeOaHUs

KonebarenbHast cucrema.
CB0OO/IHbIE MEXaHUYECKUE
Kojebanus. 'apmonnueckue
kosnebanwus. [lepuon, yacroTa,
aMIuTyaa u gaza kosedaHui.
[IpyXMHHBIN MasATHUK.
MareMaTuyecKkuii MasiTHUK.
YpaBHEHME TaPMOHUYECKHUX
kosnebanwmii. [IpeBpamenue seprun
IIPU TapMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIit KOHTYP.
CB0OOOIHBIE 3TIEKTPOMATrHUTHBIE
KoJIe0aHus B UI€ATbHOM
K0JIe0aTEIbHOM KOHTYpe. AHANIOTUs
MEXK1y MEXaHUYECKUMU U
AIEKTPOMATrHUTHBIMU KOJIEOAHUSIMU.
®opmyna TomcoHa. 3aKOH
COXpaHEHUs SHEPTUH B UJI€ATTLHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxarmmx
KoJjebanusx. BeiHyX1eHHbIE
MEXaHUYeCKue KojaeOaHus.
Pe3onanc. Beinyx1eHHbIE
3JIEKTPOMArHUTHBIE KOeOaHusl.
[IepemeHnHBIN TOK.
CuHycouaaIbHBIN IEPEMEHHBIN TOK.

HccnenoBanue nmapameTpos
KOJIE0ATEIBHOM CUCTEMBI — ITEPHO/IA,
4aCTOTHI, AMIUTUTY B U (ha3bl
KoJieOaHu| (TIPY>KUHHBIN W/WUTH
MaTeMaTHYECKUN MasTHUK).
HaGmronenue 3aTyxaromumx KojaeOanmii.
HccnenoBaHue CBOWCTB BBIHYKIEHHBIX
KoJ1ie0aHu .

Ha6nronenue pe3onanca.

[TpoBeneHme s3KCIepUMEHTA:
UCCIIEIOBaHKE 3aBUCUMOCTH MEPUOJIA
MaJbIX KoJeOaHui rpy3a Ha HUTU

OT JUTMHBI HUTU ¥ MacChl TPY3a;
UCCJIETOBaHHUE MIEPEMEHHOTO TOKa

B IIENIH U3 TIOCJIEIOBATEIHLHO
COCTMHEHHBIX KOHICHCATOPA, KATYIIIKH
U pe3UCTOpA.

Onenka abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NMUECKUX
BEJIMYMH.

OObsicHEeHNE PUHITATIOB ICUCTBUS U
yCIIOBUI 0€30MacHOTO MPUMEHEHHUS
AIEKTPUIECKOTO 3BOHKA, TeHEpaTopa
NIEPEMEHHOTO TOKa, JIMHUN
3NIeKTponepeaay.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
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MoOIHOCTh TEPEMEHHOTO TOKA.
AMIUTNTYIHOE U ACUCTBYIOLIEE

3HAYCHHEC CUJIbI TOKA U HAITPSKCHUA.

Tpanchopmarop. [IpousBoacTso,
nepegava v norpedieHue
AIIEKTPUYECKOU SJHEPTUH.
OKOJIOTHYECKHUE PUCKU

IIPpH IPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynberypa ncnons3oBanus
3JIEKTPOIHEPIUU B IIOBCETHEBHOM
KU3HU.

TexHuyeckue ycTponucTsa u
IIPaKTUYECKOE IPUMEHEHUE!
AIIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOTO TOKA, JIMHUU
JIeKTponepesayd

3aIaHHON (PU3HUECKOU MOJICITHIO

C MCIT0JIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (GOpPMYJI, OITMCHIBAOIINX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHU.

Onucanne MEXaHUYECKUX U
AJIEKTPOMATrHUTHBIX KOJICOaHMI

C UCITOJIb30BaHUEM (PU3NUYECKHUX
BEJTUYMH: TIEPHUO] ¥ 4aCTOTa
KoJebanuii, aMmmntyaa u asza
KOJICOaHMI, 3apsiT U CHJjla TOKa

B TaPMOHHMYECKHUX 3JICKTPOMArHUTHBIX
KOJICOAHUAX.

Penrenne kauecTBEHHBIX 3a1a4

C OIOPOi Ha N3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIOIINE
MEXaHUYCCKUE U SJICKTPOMArHUTHBIC
KoJIcOaHu.

PaboTa B rpynmnax npu muiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3YNIBTATOB OIBITOB, U AHATIN3E
JIOMOJIHUTENILHBIX HCTOYHUKOB
uH(GOpPMAIIUH 110 TEME

2.2

Mexanunueckue u
ANIEKTPOMArHUTHHIC
BOJTHBI

MexaHuvecKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuo.
CKOpOCTb pacipoCTpaHEHUS U
JuirHa BoJiHbL. [lonepeunsie u

N3y4yenne oOpa3oBaHus u
pacrpocTpaHeHsI IONEPEYHbIX U
IPOJIOJIBHBIX BOJIH.

Habmonenue otpaxenus
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MPOJI0JIbHBIE BOJHBI.
Nutepdepenius u qudpaxiys
MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ pOMKOCTh
3ByKa. Bricota ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus n3nmydeHust
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTalusa BeKTopoB E, B,

V B JIEKTPOMArHUTHOW BOJIHE.
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, IIPEIIOMIICHHE,
noJispu3arys, Tudpaxius,
unTepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IpumeHeHre 3JIeKTPOMarHuTHBIX
BOJTH B TEXHHKE U OBITY.

[IpuHUMTBI pATHOCBS3H U
TeneBuaAcHUsA. Panqnonokanus.
DJIEKTPOMAarHuTHOE 3arpsi3HEHNE
OKpY>KarolEen Cpepl.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:!
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPAa3BYKOBasl IUATHOCTHUKA

B TEXHUKE U MEAUIMHE, pajiap,

U MpeIoMIICHUsI, MHTep(epeHInn 1
TudpakIy MEXaHUYECKUX BOJH.
HaGmronenue cBsi3u TpOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIUIUTYI0W U
4aCTOTOM KoJieOaHUH, 3ByKOBOTO
pe30HaHca.

Hccaenosanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
MPEJIOMIICHUE, NOJIIpU3aLs,
nudpakius, “HTepHEpeHLIS.
N3yuenne ycioBui u3nydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOU
OpHUEHTauMu BEKTOpOB E, B,

V B 3JICKTPOMArHUTHOM BOJIHE.
N3yueHne npruMeHEHUs
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

OObsicHEHUE IPUHIIUIIOB IEUCTBUS U
yCIIoBHUI 0€30MacHOT0 MPUMEHEHHUSI
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIbTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIULIMHE, paaapa,
paguoNnpuEMHNKA, TEJIEBU30DA,
anTeHHbl, Tenedona, CBU-neun.
Pemenne pacu€THBIX U KAYECTBEHHBIX
3aa4 ¢ OIIOPOM HA NU3YYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIUCHIBAIOIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHne MEXaHUYECKUX U
3IIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanre nHOOPMALIMOHHBIX
TEXHOJIOTHUM JIJIsl TIOUCKA,
CTPYKTYpUPOBAHHUSA, UHTEPIPETALIIH U
Ipe/cTaBlIeHUus] UHPOpMaluu

IIPY TTOATOTOBKE COOOIIEHUH

00 MCTOIB30BAHUH DJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B IUCKYCCHH

00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKPYXaroLIEH CPebl.

PaGora B rpynmax npu rmiaHUpOBaHUH,
POBEJCHUH U UHTEPIIPETALINH
PE3yIbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTEIBHBIX HCTOUHUKOB
uHGOpPMAIIUH 110 TEME

23

Onrtuka

10

['eomeTpuueckas OnTuka.
[IpssMonMHENHOE pacIpOCTpaHEHNE
CBETA B OJHOPOJHOM cpene. JIyu
cBeTa. TOUYCUHBI UCTOYHHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpaxenus cBeta. [loctpoenue
M300paXKeHHI B MJIOCKOM 3epKaJe.
[Ipenomnenue cBeTa. 3aKOHBI
npeIoMIIeHUs cBeTa. AOCOTIOTHBIN
nokasarenb npenomienus. [lonHoe

W3yueHue sSBJIEHHS TIOJIHOTO
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenen MUKpOCKOIIA,
TEJIECKOIA.

[Tonydenue criekTpa ¢ MOMOIIBIO
MPU3MBI U TUPPAKITUOHHON PEIIETKH.
N3mepenne nokazareis npesoMICHUS
CTEKJIA.

HccnenoBanre CBOMCTB U300paKeHUN

51




denepanpHas padodas nporpamma | @usuka. 10—11 kmaccel (0a30BBIH yPOBEHB)

BHYTPEHHEE OTPAKEHHUE.
[IpenenbHbIN yroJ1 MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.
Jucnepcus cBera. ClOXKHBIN COCTaB
Oenoro cera. L[BerT.

Cobuparoniyie 1 paccermBaroIne
nvH3bl. ToHKas nuH3a. PoKycHOE
PAcCCTOSIHUE U ONITHYECKAs CHJIA
TOHKOW JIMH3bI. [locTpoeHne
U300pakeHHi B COOUPAIOIINX U
paccenBaromux JuH3ax. Popmyna
TOHKOH JIMH3bI. Y BEJIMUCHUE,
JaBAEMOE JIMH30M.

[Ipenens npuMEHUMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Uatepdepenims
cBeTa. KorepeHTHbIe HCTOUHUKU.
VYcnoBust HaOMIOAECHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(EPEHIIMOHHOIN KapTHHE

OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
VMCTOYHHKOB.

Hudpakmus ceeta. Judpakunonnas
pemérka. Y cioBue HaOI0IeHUS
[JIABHBIX MAKCUMYMOB IIPY NaJCHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEeHNE TPUHITUTIOB TIEUCTBUS U
yCJIOBU 0€3011acCHOTr0 MPUMEHEHUS
OUKOB, JIyTbl, hoTOanmapara,
MPOEKIIMOHHOTO anmnapara,
MHUKPOCKOIIA, TEJIECKOMNa, BOJTOKOHHOMN
OTTHKH, TUPPAKITUOHHON PEIIETKH,
MOJIIPOUAA.

Pemenune pacu€THbIX 3a/1a4 € IBHO
3aIaHHON (PU3UIECKON MOJIEITBIO

C UCII0JIb30BaHNEM OCHOBHBIX 32aKOHOB
1 GOpMYJ TEOMETPUYECKON ONTHKH.
[TocTpoenue u onucanue n3o0paxeHus,
CO3J1aBa€MOI0 IIJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccmoTpenue npenenos
IIPUMEHUMOCTH F€OMETPUUECKON
ONTHKHU.

Pacno3naBanue pu3nUeCKUX SBICHUN
B OIBITaX U OKPYKAIOUIEN KUZHU:
IPSIMOJIMHEMHOE PacipoCTpaHEHUE
CBETAa, OTPAXKEHUE, MIPEJIOMIICHHE,
uHTepdepeHus, Tubpaxus u
NOJISIpU3alUs CBETA, AUCIIEPCHSI CBETA.
Nzyuenue ycnoBuii HaOIIO1CHAS
MaKCUMYMOB U MUHUMYMOB

B UHTEPPEPEHLIMOHHON KapTUHE
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[Tonspusanus ceera.

TexHuyeckue ycTporucTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JIyna, poroanmnapar,
IIPOCKIMOHHBIN aIapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA,
HOJIAPOU

OT IBYX CUH(a3HBIX KOTEPEHTHBIX
MCTOYHHKOB.

VYcoBue HaOMIOIEHHS TTTaBHBIX
MaKCUMYMOB IIPH MaJeHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PAKIHOHHYIO PEIIETKY.
AHam3 ONTHYECKUX SIBICHHHA

C UCIIOJIb30BAaHHEM 3aKOHOB: 3aKOH
IIPSAMOJIMHEMHOTO PaCIIPOCTPAHEHHUS
CBETAa, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA.
Onucanue oNTUYECKUX SBICHUN

C HCTOJIb30BaHUEM (PU3NIECKUX
BEJMYMH: (POKYCHOE PACCTOSHUE U
OINITUYECKAask CHJIA JIMH3bI

Hroro no pazgeny

24

Pasnen 3. OcHOBBI crieHAJIBHON TEOPUU OTHOCHTENBbHOCTH (1as1ee — CTO)

3.1

OCHOBBI ClIEIIUAILHON
TEOpUU
OTHOCHUTEJILHOCTH

4

['panunibl npuMEeHNMOCTH
KJIACCUYECKOU MEXAHUKHU.
[TocTynatel cienraabHOU TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTH
MOJYJII CKOPOCTH CBETA B BAKyyMe,
MPUHLNI OTHOCUTEIIBHOCTH
DUHIITENHA.

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE
BPEMEHU U COKPAILICHUE JJINHBI.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE ITOCTYJIAThI
CTO.

Hcnonp3oBanue nHOpMaLMOHHBIX
TEXHOJIOTUH /15 TIOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALNUN U
npescTaBlIeHUs] UH(pOpMaLMU [TPU
MOJIFOTOBKE COOOILIEHUH O TpaHuIaxX
IIPUMEHUMOCTH KJIaCCUYECKOU
MexaHuku 1 ocHoBax CTO
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DHeprust 1 UMIYJIbC
PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchbl C SHEPTUEN U
UMITYJIbCOM PEISATUBUCTCKOM
YaCTHULbl. DHEPIUs MOKOS

Hroro o pazneny

Paznen 4. KanToBasi pusnka

4.1

DJeMEHThI KBAHTOBOM
OIITHKH

®otonsl. ®opmyina I1nanka cBs3u
SHEpruu (poToHa C ero 4YacTOTOM.
DHeprusi 1 UMIyJbsc (HoToHA.
OTKpBITHE U UCCIIEIOBAHNE
doTtorpdexra. OnbIThHI

A.T'. CroneroBa. 3aKOHBI
doTtorpdexra. YpaBHeHue
OitHmTeitHa 11 poTorddexra.

«Kpacnas rpanuna» hororddekra.

JlaBnenue cBera. ONbITHI

I1.H. JIeOenena.

XUMHUYECKOE NJeICTBUE CBETA.
TexHuueckue yCTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:!
dboToaiemMeHT, GOTOAATUHK,
CoJIHEUHas OaTapesi, CBeTOINO,T

Ha6mronenue poroaddexra

Ha YCTaHOBKE C IMHKOBOM ITIACTUHOM.
HccnenoBanue 3aKkOHOB BHEIIHETO
dboTorddekra.

OObsicHEHNE OCHOBHBIX ITPUHITUTIOB
JNEHUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: GOTOAJIEMEHT, (DOTOIATUUK,
coJIHEUHas OaTapesi, CBeTOUO; U
YCIJIOBUM UX 0€3011aCHOT0 MPUMEHEHUS
B [IPAKTUYECKOU KU3HU.

Pemienue pacu€THbIx 3a/1a4 € SIBHO
3a1aHHOM (PU3NYECKOU MOJICITIbIO

C HCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJT KBAHTOBOW ONTHKHU.
Penienne kauyecTBEHHBIX 3a7a4

C OIIOPOY HA N3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOW ONTHUKH.
Pacno3naBanue pu3nUeCKuX SBICHUN
B y4€OHBIX OIbITAX:

54



®denepanbHas pabouas nporpamma | usuka. 10—11 knaccsi (6a30BbIi yPOBEHD)

dboToanekTpudeckuii 3¢ PekT, cBeTOBOE
JIaBJICHUE.

Onucanue n3y4eHHbIX KBAHTOBBIX
SIBIICHUH | MTPOLIECCOB

C HCTOJIb30BaHUEM (PUINIECKUX
BEJIMYMH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJIHBI U 4YaCTOTA CBETA,
SHEPTUs U UMITYJIbC (POTOHA

4.2

Crpoenue atoma

Monens atoma ToMmcoHa. OnbITBI
Pesepdopna no paccesnuro
a-dactull. [InanerapHas mozaenb
aroma. [Toctymatel bopa.
W3nydenue u norioiieHre GoToHoB
IIPU MEPEXOJIE ATOMA C OJHOTO
YPOBHS HEPIYMH Ha Ipyrou. Bumsbl
cnekTpoB. CEKTp ypOBHEW S3HEPTUU
aToma BOJOpOAa.

BonnoBrle cBoiicTBa yacTull. BoHBI
ne bpoitns. KopnyckynsipHo-
BOJIHOBOH JyaJIU3M.

CHOHTaHHOE U BBIHYKJIECHHOE
U3IIy4YECHHUE.

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:!
CIIEKTPaJIbHBIM aHAIU3
(CIEKTpPOCKOIT), J1a3zep, KBAHTOBBII
KOMIIBEOTED

Nzyuenune monenu omnbita Pesepdopna.
[IpoBenenue sxcnepuMenTa

10 HaOJIIOICHUIO JIMHEHYATOTO CIEKTPA.
Onenka abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NMUECKUX
BEJIMYMH.

N3yuenune mogenu atoma: TomcoHa,
IUIAaHETAPHON MOJENIN ATOMa, MOJEIH
aroma bopa.

N3yueHune criekTpa ypoBHEN SHEPTUH
aToma Bojiopoza. O0bsicCHEeHHE
MIPUHIIUIIOB IEUCTBUS U YCIIOBUM
0€30MacHOr0 MPUMEHEHUS
CIEKTPOCKOIA, Jia3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Penrenne kauecTBEHHBIX 3a/1a4

C ONOPOM HAa N3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUecKue
siBJIeHUA 110 TeMe «CTpOoeHUE aToMa.
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PacnioznaBanue pusndeckux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHUE
JIMHEWYATOr0 CIEKTPa U3ITYUYEHHUS.
AHaJIN3 KBAaHTOBBIX ITPOIIECCOB U
SIBJICHUI C UCTIOJIb30BAHUEM
noctynaToB bopa

4.3

ATOMHOE S7pO

DKCHEepUMEHTHI, JOKA3bIBAIOIINE
CJIOKHOCTBH CTPOCHHSI sIpa.
OTKpBITHE PAIMOAKTUBHOCTH.
OmnsiThl Pezepdopna mo
OTIpE/ICNICHUIO COCTaBa
PalMOaKTUBHOTO U3ITyYEHHUSI.
CgoiicTBa anb(da-, Oera-,
raMma-usiyudenus. BrnusHue
PalMOaKTUBHOCTH Ha KUBBIE
OpTraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizenOepra-lBaneHko.

3apsa sapa. MaccoBoe 4ucio spa.

N3otomsl.
Anbda-pacnaa. DIEKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacmas. ['amMmma-
U3JlydeHue. 3aKOH PaJuOaKTUBHOIO

paciiaaa.

DHeprusi CBsI3U HYKJIOHOB B SIJIPE.
S nepHble CUIIBL.

N3ydenune skcnepumMeHTOB,
JIOKA3bIBAIOIINX CIIOAKHOCTb CTPOEHHUS
aTOMHOTO s1/Ipa.

HccnenoBanne TpEKOB YacTHUIL

(o roToBBIM oTOrpadusim).
N3ydeHue saepHbIX CUIL, IAEPHBIX
peakuuii CHHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHune HyKIIOHHOW MOJIEIIH AIpa
['eitzenOepra-MBaneHKO.

OObsicHEeHUE YCTPOUCTBA U
IPUMEHEHUS TO3UMETPA, KAMEPbI
Bunbcona, saepHoro peakropa,
aTOMHOI OOMOBI.

Pemrenue 3amau ¢ onopou

Ha NOJIyYEHHBIE 3HAaHMUS, B T.4. O 3apsi/ie
Y MacCOBOM YHCIIE AIpa.
PacnioznaBanue Gpu3nyYeCKuX sIBICHUN
B Yy4€OHBIX OMNBITAX U B OKPY’KaloIen
YKU3HH: €CTECTBEHHAs U UICKYCCTBEHHAS
paOaKTUBHOCTD.
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JledexT Maccl sipa.

Snepnpie peakuuu. [lenenue u
CHUHTE3 SIAEP.

S nepnbii peaktop. TepMosiaepHbI
cunTtes. [IpoOneMbl U mepcneKTUBbI
AJIEPHOM SHEPIETUKH.
DKOJIOTHYECKHUE ACTIEKTHI AIEPHOM
SHEPIEeTHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE
MTO3UTPOHA.

Mertoabl HAOIIOACHUS U
pEerucTpanny 3JIeMEHTapHbIX
YacTHL.

OyHIaMEHTAIIBHBIE
B3auMoaencTBus. EAMHCTBO
buznyeCcKoil KapTUHBI MUpA.
TexHuueckue yCTpoucTBa u
MIPAKTUYECKOE MPUMEHCHHUE:
JO3UMETp, KaMepa BusnbcoHa,
AJIEPHBIN peakTop, aToMHasi bomba

Omnuncanye KBaHTOBBIX SIBIICHHI U
MPOIIECCOB C UCIOJIb30BaHUEM
(bU3UYECKUX BEIMYWH: TIEPHO/T
NoJIypaciiajia, SJHEprus CBSI31U aTOMHBIX
snep, AeeKT Macchl sapa.
AHaJIN3 TIPOIIECCOB U SIBJICHUI

C MCIIOJIL30BAaHUEM 3aKOHOB M
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsJia, 3aKOH
COXpAaHEHUSI MAaCCOBOTr'0 YHCIIA,
noctynarsl bopa, 3akoH
PaJMOaKTUBHOIO pacraja.

VYyacTtue B paboTe Kpyrioro croja
«DyHIaMEHTAIIbHBIE B3aUMOICUCTBHUSL.

EnunctBo ¢puznyeckoid KapTHHBI
MUDPA».

Hcnonp3oBanue nHOpMaLMOHHbBIX
TEXHOJIOTUH /115 TIOUCKA,
CTPYKTYPUPOBaHUs, UHTEPIIPETALUU U
npeacTaBiIeHUs HH()OpPMALIUU TTPH
HOJIFOTOBKE COOOLIEHUM O IPUMEHEHUH
3aKOHOB KBAHTOBOM (PU3UKH B TEXHUKE
Y TEXHOJIOTHUSAX, IKOJIOTHUECKUX
aCIEKTax sIEPHOU dSHEPIrEeTUKN

Hroro o pazneny

15
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Paspnen S. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

5.1 | DneMeHTBI
aCTPOHOMUU U
acTpo(u3uKu

7

DTarbl pa3BUTHS ACTPOHOMUM.
[IpukitagHOE 1 MUPOBO33PEHUECKOE
3HAYCHHE aCTPOHOMHH.

Bup 3Bé3gu0ro Heba. Co3Be3nus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BUIMMOE JIBHKEHUE.

ConHeuHast cucrema.

Comnane. CojiHeYHAasT aKTUBHOCTb.

Ncrounnk 3neprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CIIEKTpaJIbHBIN KJ1acc —
CBETUMOCTD). 3BE3/IbI TJIaBHOU
MIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» 15 3BE3]]
IJIaBHOM I1OCJICI0BATEIbHOCTH.
Bnytpennee ctpoeHue 3BE3 .
CoBpeMeHHBIE TTPEICTABICHUS

0 MMPOUCXOXKJICHUU U DBOJIIOLIAN
CoHita u 3B€31. DTaIbl )KU3HA
3BE3I.

Muneunsiii [TyTe — Hama ['anakTuka.
ITomosxxenue u nBrxkenue CoJiHIIa

B 'anakTuke. THUIIbI rajakTHK.
Pagnoranaktuku u KBa3apsl.
UYEpHbIe AbIPHI B APAX TATAKTHK.

[ToaroroBka cooOmiennii 00 rTamax
pa3BUTHS ACTPOHOMMH, O IMTPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHHUH
aACTPOHOMMH, O METOJIaX MOJTYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMEHHOMU
aCTPOHOMMUH.

N3ydenune coBpeMeHHbIX
MPEACTABICHUN O TPOUCXOKICHUN U
sBoronuu CosHIa U 3BE3 .
N3yyeHne TUIIOB rajlakTHK,
pauOTAIaKTUK U KBA3apOB.
N3yyenue nBuKeHUsT HEOECHBIX Tell,
IBOIIOIMY 3BE3]1 M BeenenHou,
IIPOLIECCOB, MPOUCXOAALINX B 3BE3/1aX,
B 3BE3HBIX CUCTEMAX,

B MEXTaJAKTUYECKOU Cperie,
MacITabHoON CTPYKTYphl BeeneHHoi.
O06mbsicHeHue paciupenus Beenennon
Ha OCHOBE 3aK0oHa Xa001a.
[ToaroToBka K 00CYXI€HUIO
HEPEIICHHbIX TPOOJIEM aCTPOHOMUHU.
[TpoBenenune HabIIO ICHMIA
HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUN IJI ONPEICTICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe
U3IIy4YECHHUE.

MacmrabHast CTpyKTypa
Bceenennon. Meraranakruka.
Hepeménnsie mpoOiembl

TIOJIOKEHUST HEOECHBIX O0BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ust CeBEpHOTO MOTyIIapus

U ApKUE 3BE3/BL.

[IpoBenenue HaOIIOICHUI B TENECKOIT
Jlynsbl, mianer, Maueunoro IlyTu.
YyacTre B IMCKYCCHH O HEPELIEHHBIX
npo0iemMax aCTpPOHOMUHU

aCTPOHOMUHM
Hroro no pazneny 7
Pazgen 6. O0001maoee NnoBTOpeHne
6.1 | O6o6mmaroiee 4 O600611eHre U cucTeMaTU3alus VYyactue B TUCKYCCHH O POIH (PU3UKU
HOBTOpPEHUE COJIepKaHMS pa3/ieioB Kypca ¥ aCTPOHOMUU B pa3IMyHbIX chepax

«Mexanuka», «MonekyspHas
bu3KMKa U TEPMOJUHAMUKAY,
«nekTpoauHamukay, «Konedbanus
Y BOJHBDY, «OCHOBBI CIIEIIUATIBLHON
TEOPUU OTHOCUTEIHLHOCTHY,
«KBanToBas puznkay, « JIeMEHTbI
ACTPOHOMUU U aCTPOPUIUKI.
Ponb ¢usuku u actpoHOMUM B
AKOHOMMYECKOM, TEXHOJIOTUYECKOM,
COIIMAJILHOM M ATHYECKOU cepax
NEATEIIbHOCTH YEJIOBEKA, POJIb U
MECTO (PU3UKHU M aCTPOHOMHHU

B COBPEMEHHOU HAYYHOU KapTUHE
MHpAa, 3HAYECHUE OINCATEIBHOM,

JIeSITEILHOCTH YeJIOBEKA.

IToaroroBka cooOIIEHHHI O MeCTe
(bU3UYeCKO KapTUHBI MUPA B PSITY
COBPEMEHHBIX MPEJICTABICHUI

0 TIPUPOJIE.

BrinosnHeHne yueOHbIX 3a1aHUM,
JIEMOHCTPHUPYIOIINX OCBOEHHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢huzuku 10—
11 knaccoB
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CUCTEMaTU3UPYIOLIEH,
O0OBSICHUTEIILHON U
MPOTHOCTUYECKOMN (QyHKITUI
(bu3UYeCcKOi TeOpHH, POJIb
¢duznueckoit Teopun B
(dbopMHUpPOBaHUU MPECTABICHUN
0 (PM3UYECKON KapTUHE MUPA, MECTO
(buznyecKoil KapTUHBI MUpa

B OOIIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUH O IPUPOJIE

Hroro no pazgeny 4
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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