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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpOBHS Ha YpPOBHE CpemHEro oomiero obOpa3zoBaHUS
pazpaboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBatenpHO mporpammbl, mnpeactaBieHHbIx B DPI'OC COO, a Takke ¢ y4€ToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS M KOHIIEMLHW TPENoJaBaHUs y4eOHOro
npeamera «®Pusuka» B o0Opa3oBaTelbHBIX —opraHu3anusix Poccuiickoit — ®Denepanuu,
pean3yIoNuX OCHOBHBIE 00pa30BaTeNbHbIC IPOTPAMMBI.

Copepxanue mTporpaMMbl MO (DHU3WKE HAMpaBICHO HAa (OPMUPOBAHHUE ECTECTBEHHO-
Hay4YHOW KapTuHBI Mupa oOydvaronmuxcst 10—11 kmaccoB npu oOyueHuu ux ¢uzuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-IEATEILHOCTHOTO Noaxoaa. [IporpamMma no ¢usnuke cooTBETCTBYET
tpeboBarmsiM PI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM
pesyibrataM OOYYCeHHS, a TaKK€ YYHUTHIBACT HEOOXOAMMOCTh PEATM3ANHUUA MEKIIPEIMETHBIX
CBs3e (U3MKKM C €CTECTBEHHO-HAyYHbIMU y4eOHBIMU IpeaMeTramu. B Hell ompenensiorcs
OCHOBHBIC IEJIH M3y4eHUs (DU3WKU HA yPOBHE CPEIHEro OOIIEro o0pa3oBaHUs, TUIAHUPYEMBIC
pe3ynbTaThl OCBOCHHS Kypca (U3MKHU: JUYHOCTHBIE, METallpelIMeTHbIe, NpeaMEeTHbIEe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3mKe BKIIIOYAET:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (GU3MKH Ha 0a30BOM YypOBHE, B TOM HYHCIIEC
peIMeTHBIC Pe3yJIbTaThl M0 rojilaM 00y4eHus;
coJiepkanue yueOHoro mpeamera «dusnkay 1o rojaM 00y4eHHUs.

®u3uka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPO/IbL, BHICTYIIAsl B KAUECTBE y4eOHOro
npeaMeTa B IIKOJIe, BHOCUT CYIISCTBCHHBIN BKJIAJ]] B CUCTEMY 3HAaHHUN 00 OKpY)KArOIIEM MHpE.
[konpHBI Kypc (U3HKH — CHUCTEMOOOpA3yIOUIMM [ €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
MPEIMETOB, MIOCKOJIBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MIPOIECCOB M SIBJICHUH, N3y4aeMBbIX
xuMmuen, Ouonoruel, gusnueckoil reorpadueit u actpoHomwueit. Mcmonap30BaHHEe W aKTUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUM OmpeleisieT XapakTep W pasBUTHE PAa3HOOOPA3HBIX
TEXHOJIOTH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYyYEHHUS HOBBIX
MaTepUaIoB C 33JJaHHBIMUA CBOWCTBAMU W JAPYyruX. M3yuenue U3k BHOCUT OCHOBHOHM BKJIAJ B
(dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00ydaromuxcs, B GOpMUpPOBaHUE YMEHUIN
NPUMEHSATh Hay9HBIN METOJ MIO3HAHUS MPH BBIIOJIHEHUU UMH Y4EOHBIX UCCIICIOBAHUMA.

B ocHOBY kypca ¢pu3uku A ypOBHS CpeJHEro 0o01ero o0pa3oBaHus MOJO0KEH PSA UACH,
KOTOPbIE MOKHO PACCMaTPUBATh KaK MPUHIUIIBI €r0 MTOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW Kypc SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3lesioB (M3MKH, BKIIOYAET KaK BOMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOM (PU3UKU.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepual Kypca Gpu3nku 00beJMHEH BOKPYT
¢uznyeckux Tteopuil. Benymum B Kypce sBisercs (OpPMHUpPOBAHHME IPEACTaBICHHUHA O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOIb30BaHUE T'YMaHUTapHOTO
noTeHIana (PU3MIECKON HayKH, OCMBICICHUE CBSI3U Pa3BUTHSA (DU3WKHU C PA3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKIUMH, HDABCTBEHHBIMU U SKOJIOTMYECKUMU MTPOOIIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeanosiaraet 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUI U3YYEHHBIX TEOPUId U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEICTBOM BBEACHHUS JJIEMEHTOB COACpIKaHMS,
MOCBSIIEHHBIX IKOJOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBbI C pPa3BUTHEM
TEXHUKH W TEXHOJOTHH, a TAKXKe OO0CYKICHHsSI TPOOIEM pallMOHAILHOTO TIPUPOIOTIONH30BAHUS U
9KOJIOTHUYECKOI 6€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTAaMH Kypca ()M3MKH Ha ypOBHE cpenHero olmiero odpa3oBaHus
ABISAIOTCA  u3nyeckue Teopuu (HOpMUpOBAHHME TPEACTABICHUI O CTPYKTypEe MOCTPOCHUS
¢usnyeckoil Teopuu, posid (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX



NPEACTAaBICHUAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, JUIsl ONMHCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MPOLIECCOB).

CuCTeMHO-IeSTETLHOCTHBIN MOIX0A B Kypce (DM3UKU peasin3yeTcsi MPEexXIe BCEro 3a CUET
OpraHM3alK KCIEPUMEHTAIbHON NesTeIbHOCTH oOyuaromuxcs. Jis 6a30Boro ypoBHs Kypca
(U3UKH — ATO MCHOJIB30BAaHUE CHCTEMBl (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
7a00paTOpHBIX pabOT, KOTOpPhIE B IporpaMme 1o (uU3MKe OOBEIWHEHbI B OOIIMHA CITHCOK
YUEHHUYECKUX MPAaKTUYECKUX paboT. BeigeneHune B yka3aHHOM IepedHe JTabopaTOpHBIX PadorT,
IPOBOAMMBIX JJISi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHUKAMH 0Opa3oBaTEIbHOTO
nporiecca UCXOIs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OCHAIeHus kabuHera Gusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJeHHE OOYUYaIOIIUMUCS YMEHHUSIMH IPOBOJAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBaHNUS 3aBUCHUMOCTEW (U3MUECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEJIOAKEHHBIX TUIIOTES.

Bonbmioe BHUMaHuE yIeNseTcs PEeIICHHIO PacUETHBIX M KayeCTBEHHBIX 3a1ad. [Ipu sTom
JUISL pacYETHBIX 3a]]a4 MIPUOPUTETOM SIBIISIOTCA 33Ja4H C SIBHO 3aJJaHHON (PU3NYECKON MOJEIIbIO,
MO3BOJISIFOIME MPUMEHATh M3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOIO paszziesa
Kypca, Tak U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3niesoB. [ KaueCTBEHHBIX 3a/1ay MPUOPUTETOM
SABIISIIOTCSL  3a/laHUsl HAa OOBSCHEHHWE NPOTEKAHUS (PUIUUECKUX SIBICHUH M TPOIECCOB B
OKpYy XKarolien >Xu3HU, TpeOyrolue BbIOOpa (PU3NYECKOW MOJENH AJisi CUTyallMH IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo Tmporecca 0a30BbIi ypoBeHb Kypca (PH3HKH Ha YPOBHE CpEIHETrO
o0miero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCIOBHSX MPEIMETHOro KaOMHeTa (DU3UKU WIM B
YCIIOBHSAX MHTETPHUPOBAHHOTO KaOMHETA MPEJAMETOB €CTECTBEHHO-HAYYHOTO LUKJIa. B xabunere
GU3MKKH  JOJKHO OBITh HeoOXoaumoe JabopaTopHOe OOOpyJOBaHUE ISl BBIMOJHEHUS
yKa3aHHBIX B MpOTrpaMMe Mo (U3MKE YUCHHUYECKUX MPAKTUYECKUX PAadOT M JEMOHCTPAIIHOHHOE
obopyioBaHue.

JleMoHCTpanimoHHoe o0opynoBaHue (OPMHUPYETCS B COOTBETCTBUM C TMPHHLIUIIOM
MUHUMAJIBHON OCTaTOYHOCTHU M 00eCrevyrBaeT MOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMme IO
(GU3uKe KIIOUEBBIX JEMOHCTPALM JJIsl MCCIEOBAaHUS HM3y4YaeMbIX SIBICHMH W TIPOILIECCOB,
SMIUPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyJOBaHUE AJISl YUYECHHUYECKUX IMPAKTHUECKUX padboT (opMHpyeTcs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOecleyuBaeTcsi B pacuére OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarndeckue KOMIUIEKTHI JIa0OpaTOpHOTO OOOPYAOBAaHHS JIOJKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUHM aHAJIOTOBBIX M LHHU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BHJE U(POBBIX JIAOOPATOPHii.

OCHOBHBIMU LEJISAMU U3Y4YeHHs] PU3UKU B 00111eM 00pa30BaHUU SIBIISIFOTCS:
¢opMHupOBaHHE HHTEpeca W CTpPEMJICHHS OOYYaroIMXCS K HAy4YHOMY M3YYEHHUIO MPUPOJBI,
pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOZE MO3HAHUS M (JOPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPY>KaIOIIUM SIBIICHUSIM;

(dopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4YE€HHUS OCHOB CTPOCHUS MaTEpPHH
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

¢opmMupoBaHUE yMEHUIl OOBSICHATH SIBJICHHUS C HCIOJB30BAHMEM (U3NYECKUX 3HAHUH W
HAYYHBIX JI0Ka3aTeIbCTB;

(dopMHpOBaHUE TPEICTABICHUA O POJNIM (PU3UKH IS PA3BUTHUS JIPYTHX €CTECTBEHHBIX HayK,
TE€XHUKHU U TEXHOJIOTH.

JlocTiokeHne STHX Lesiell o0ecreYnBaeTCsl PElIeHHEM CIEAYIOUIMX 3ajad B Ipolecce
U3y4eHHUs Kypca (UMK Ha yPOBHE CPEIHEro 00IIero oopa3oBaHusi:
npuoOpeTeHre CUCTEMBI 3HaHUH 00 O0IMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJEKYJIApHYI0 (HU3UKY, SJICKTPOAMHAMUKY, KBAHTOBYIO (U3UKY U
3IIEMEHTHI aCTPO(PU3HKH;



¢opMHpOBaHNE YMEHUIl TPUMEHSTH TEOPETHUYECKHE 3HAHMS JUISI OOBACHEHHS (PHU3UUECKUX
SBJICHUI B IPUPOJIE U JIJISl IPUHATHUS MIPAKTUYECKUX PELICHUH B MOBCETHEBHON JKU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 33]au C SBHO 3alaHHOM (hU3NYECKOI MOJeNbIo, 3a1a4,
MOJIpa3yMEeBAIOIINX CAMOCTOATENbHOE cO3JaHue (PU3MUEeCKON MOJeNu, aJeKBAaTHOW YCIOBHIM
3aJa4u;

NOHUMaHHWE (U3NYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTMUECKUX IIPOLECCOB, UX BIIMSHUS Ha OKPY’KAIOLLYIO CPELY;

OBJIaJICHUE METOJAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHMA M TPOBENEHUS  (HU3MUECKUX
OKCIIEPUMEHTOB, aHAJM3a W MHTEpIpeTauu WHPOpPMALUU, ONpPEICNCHHS TOCTOBEPHOCTH
MOJyYEHHOTO pe3yJbTara;

CO3JIaHME YCJIOBUWA JUI PAa3BUTUS YMEHUM NPOECKTHO-UCCIENOBATEIBbCKOM, TBOPUYECKOMN
JESITEIbHOCTH.

Ha wmsyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YpOBHE CpPEAHEr0 OOIIEro oOpa3oBaHHUs
otBoautcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Heaeno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEJIO).

[Tpennaraemslii B mporpamme no (Gpusmuke rnepeueHs J1a00paTOpHbIX U MPAKTHYECKUX padboT
SBIISICTCS PEKOMEHJIOBAHHBIM, YUUTENb JENacT BHIOOP MPOBENEHHs J1a0OpaTOpHBIX padoT U
OTIBITOB C YYETOM MHJIMBUIYAJTbHBIX OCOOCHHOCTEH 00yUYaronnxcs.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®Pu3nka u MeTOAbI HAYYHOI'0 TO3HAHMS

®usuka — Hayka O mpupone. HaydHble METOIbI NO3HAHMS OKpyKarouero mupa. Posb
9KCHEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (HU3NYECKUX SIBICHUNA M TporieccoB. Hayunsle rumotessl. Pusndeckue
3aKOHBI U Teopuu. ['paHULIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIUII COOTBETCTBUSL.

Pome u mecrto ¢usuku B (GOpPMHPOBAHUHM COBPEMEHHON HAy4yHOM KapTHHBI MHpa, B
MPAKTUYECKON JICSITEILHOCTH JIIOICH.

Jlemoncmpayuu

Amnaiiorosbsle ¥ LU(GPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABmwkeHHe. OTHOCUTEIBHOCTh MEXaHW4ecKoro apikeHus. Cucrema
orcuéra. Tpaekropusi.

[lepemenienre, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOpEHHE
MaTepUaJIbHOW TOYKU, UX MPOEKIIMH HA OCHU CUCTEeMbI KoopauHat. ClokeHHe NMepeMelleHU U
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE ABWXeHue. ['paduku 3aBUCHMOCTH
KOOpAHMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEPEMEIIECHUS MaTepUaIbHON TOYKH OT BPEMEHHU.

CBoOoaHOe majeHune. Y CKOpeHHe CBOOOTHOTO MaJICHHSI.

KpuBonuneiiHoe nBwkeHue. JIBHKeHHE MaTepUaqibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSSHHOM II0 MOJYJII0O CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHas cKopocTh. [lepuon u
yactoTa obpauienus. LleHTpocTpemMuTenbHOe YCKOpEHHE.

TexHuueckue YCTpOMCTBA UM MPAKTHUECKOE IPUMEHEHUE: CIHJIOMETpP, JIBHIKEHHE
CHApSJIOB, LIETIHbIE U pEMEHHBIE NIEPEIauH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILTIOCTPALIMS KHUHEMATUYECKUX XapaKTEePUCTUK JBUKCHHUSL.

[Ipeobpa3zoBanue ABMKEHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM MIPOCTPAHCTBE.

Habmonenue aBmxeHus tena, OpOIIEHHOTO MO/ YIJIIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOTHOTO Ta/ICHUS.

Hanpagnenue ckopocTH npu IBHKEHUH 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne HepaBHOMEPHOT'O ABUKEHHS C LEJIbIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIICHHMSI ~ MEXIy  MYyTAMH,  [POWJICHHBIMH  TEJIOM 34
MIOCJIEIOBATEIbHBIE PpPaBHbIE IPOMEKYTKHM BPEMEHHM IPU PABHOYCKOPEHHOM JIBHDKEHHH C
HavyaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue NBUKEHUS LIapUKaA B BA3KON KUIKOCTH.

N3yyenne nBrkeHUs Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipuniun otHocutensHOoCcTH [anwites. Ilepssiii 3akoH HeroTona. MHepuanbHbie CHCTEMBI
OTCHUETA.

Macca tena. Cwuna. [lpunnun cynepniosunmu cui. Bropoi 3akon Hbpiorona mms
MatepualibHOM Touku. TpeTuit 3akoH HproTOHA 119 MaTepuaIbHbBIX TOYEK.

3akoH BceMupHOTO TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenust (Mokos, ckojibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBXEHHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cusaa conpoTUBIICHUS
MpU IBM>KCHUH TeJla B )KUJIKOCTU WUJIU Tas3e.

[ToctynarensHO€ U BpalaTeIbHOE JBUKEHHE a0COTIOTHO TBEPIOTO TENa.

MoMeHT cuiabl OTHOCUTENIBHO oOcu BpamieHus. [lnedo cumbl. YcinoBus paBHOBECHs
TBEPJOTO TeENA.

TexHuueckue yCTpPOHMCTBA U MPAKTUYECKOE IPUMEHEHUE: MOIIIUITHUKH, JIBIXKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHKre MHEPIUU.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CiioxeHue cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiiu.

Hesecomocts. Bec Tena npu yckOpeHHOM MOAbEME U Ma/ICHUH.

CpaBHeHHE CHII TPEHUS MMOKOS, KAUCHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEPIOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3aKoHbl COXpaHeHUusn 6 MexaHuKe

Nmnynsc maTepuanbHOM TOYKH (TeJa), CUCTEMbI MaTepUaIbHBIX ToueK. Mmysbe cuibl u
M3MEHEHHUE UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsl UMITyJIbCa. PeakTUBHOE IBUKEHUE.

PaGora cuipl. MOIIHOCTH CHITBI.

Kunernueckass sHeprus maTepuanibHONM TOYKU. TeopeMa 00 M3MEHEHMHM KHHETUYECKOU
SHEPTHUHU.

[Torenuunanbhas sueprus. [loTennuanbHas 3Heprust yrnpyro n1eopMUPOBAHHOM MPY>KUHBI.
[orennuanbHast SHEPTHs TeNa BOJIN3K MOBEPXHOCTH 3EMIIH.

[ToreHumanbHble W HEMOTEHIMANbHBIE CUJIbl. CBSI3b paOOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXAaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.



VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue ycTpoucTBa M IPAKTUYECKOE INPUMEHEHUE: BOIAOMET, KOMEP, NPYKUHHBIN
IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE nBMKEHHE.

[lepexon noTeHMAIbHON SHEPTUU B KUHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3ydenne aOCOMIOTHO HEYNPYroro ynapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanme cBsizu pabOThl CHIIBI C U3MEHEHHMEM MEXaHMYECKOH HSHEepruu Tela Ha
IIPUMEPE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MoJiekyasipuasi pusuka ¥ TepMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUU U UX ONBITHOE 00OCHOBaHHUE.
BpoynoBckoe nBwxkenue. Huddysus. Xapakrep [IBMKEHHS W B3aUMOACHCTBHS YaCTHII
BellecTBa. Mojenu CTpOCHHsI Ta30B, XUAKOCTEH U TBEPABIX Tel M OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojeinel. Macca u pasmepbl Mosekyn. KoiaudecTBo BelecTsa.
[TocrosinHas ABorajpo.

TemnoBoe paBHOBecue. TeMmieparypa u e€ usmepenue. Ilkana remneparyp Llenscus.

Mopenp uneanpHOoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON Teopuu
uaeaNpHOro ra3a. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEll KUHETHMYECKOH >SHepruu
TEIJIOBOro JBMKEeHMsT vactull rasza. Illkama temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Knaneitpona. 3akon [lanbrona. M3omporecchl B uaealbHOM rase C
MOCTOSTHHBIM KOJIMUECTBOM BenlecTBa. ['paduyeckoe mpeacraBieHue U30MPOIECCOB: U30TEPMa,
u30X0pa, n3odapa.

TexHuyeckue ycTporucTBa U MPAaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHME BellecTBa, (ororpaguu  MOIeKys
OPraHUYECKUX COCIUHEHUM.

OnbiTel 110 AU Py3UH KUAKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHIKEHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOICHCTBHUS.

Mogenb, WUTFOCTPUPYIOLIAs PUPOLY AABJICHUS T'a3a HA CTEHKU COCY/1a.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJEAJIIBHOTO I'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHHH 00BEMa
KOMHATBI, JIABJICHUS U TEMIIEPATYPbl BO3AYyXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEXAY ITapaMeTPaMU COCTOSIHUS pa3peKeHHOro rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmoauHaMuueckass cucTeMa. BHYTpEHHsISL DHEprusi TEPMOJMHAMHUYECKOW CHUCTEMBI U
crocoOb!l e€ m3meHenus. KonnuecTBo TerioTel U padota. BHyTpeHHSIs SHEprusi 0IHOATOMHOTO
UJEaIbHOrO raza. Bupl Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKLIUS, N3IyUeHHUE. Y IebHasI
TEIJIOEMKOCTh BellecTBa. KoauuecTBo TEIIOTHI pU TEIUionepeaaye.

[lonsatne 00 ammabatHOM mpouecce. IlepBwiii 3akoH TepMmoaMHaMHUKHU. [IpuMeHenue
MEPBOIo 3aKOHA TEPMOJMHAMUKY K HM3ompoueccam. I'paduueckas unrepmnperaius paboThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpaTtuMocTh mpo1eccoB B MPUPOJIE.



TeroBbie MammHbl. [IpuHIMIBI 1eHCTBHUS TEIUIOBBIX MamuH. [IpeoOpa3oBanust SHEPTUH B
TeIIOBhIX MammHax. KoaddumnmeHt none3noro neictBus TeruioBod mammubl. [ukn Kapao u
€ro K03 UIMEHT MOJIE3HOTO ACHCTBHSL. DKOJIOTHYECKHE MPOOIEMBbI TETJIOIHEPTeTHKH.

TexHuueckue yCTpOCTBA M MPAKTHUYECKOE IPUMEHEHUE: JBUTaTellb BHYTPEHHEIO
CropaHus, ObITOBOM XOJOANIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

W3menenne BHYyTpEHHEW SHEPrHM Teja NMPH COBEPIICHHHM paOOTHI: BBUIET NMPOOKU W3
OyTBUIKM TOJ JCMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUICOIEMOHCTpAIH).

H3MmeHeHnue BHyTpeHHEH sHepruu (TemMrepaTypsl) Tela MpH Terionepenaye.

OmnpIT M0 aguabaTHOMY pacIIMPEHUI0 BO3/1yXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mopnenu napoBoii TypOHHBI, IBUraTels BHYTPEHHETO CrOpaHUsl, pEaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3MmepeHue yneabHOM TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHaeHcauusa. Mcmapenune u  KumneHwe. AOCONIOTHAs U
OTHOCHUTEIIbHAS BJIAXHOCTh BO3AyXa. HachlmeHHbIi nap. Y ienbHas TerioTa mapooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEPATypPbl KUIIEHHSI OT JABJICHUSI.

Teépmoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU3OTPONHS CBONUCTB KPUCTAIIIIOB.

XKunkue kpucramiel. COBpeMEHHbIC MaTepualsibl. [lmaBieHWe W KpHCTaLIM3aMs. Y AeibHas
TeruioTa TuiaBneHus. Cyomumarnusi.

VYpaBHeHHE TEIIOBOrO HaaHca.
TexHuyeckue ycTpoicTBa M IPaKTUUYECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETD,

KaJIOpuMeTp, TECXHOJIOTHH IMOJIYUCHUA COBpPEMEHHBIX MaTCPHUaAJIOB, B TOM HHUCIIC
HaHOMATCPUaJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TTAPOB.

Kurienue npu MoHMW>KEHHOM J1aBIICHUH.

Cnoco0Obl U3MEPEHUS BIAXKHOCTH.

Habmonenue HarpeBaHus U miaBjieHUs KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

H3mepenne oTHOCUTEIBHOM BIAXKHOCTU BO3/AyXa.

Paznen 4. DiekTpoanHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzanus Tel. OJNeKTpuyecKud 3apsia. /J[Ba Buxa IIEKTPUYECKUX — 3apsi/ioB.
[IpoBOIHUKY, AUBIEKTPUKH U TIOJYIPOBOJHUKH. 3AKOH COXPAaHEHHUS 3JIEKTPUYECKOIO 3apsiaa.

BzaumopeiictBue 3apsnoB.  3akoH  Kynona. ToweuHblil  3neKkTpuueckuid  3apsf.
Onekrpuueckoe mnose. Hanpsok€HHoOCTh 3nexkTpuyeckoro mnoiid. [lpuHnmn cyneprno3unuun
ANIEKTPUUECKUX MOJIeH. JINHNY HAPsKEHHOCTH JIEKTPUYECKOTO TOJISL.

PaGora cun snextpoctaruyeckoro mnoss. llorennuman. Pa3HocTh  MOTEHIMAOB.
[IpoBOIHUKY U AUAIEKTPUKH B DJIEKTPOCTATUUECKOM IT0Jie. J{nanekTpudeckas IpOHULAEMOCTb.

OnekrpoémkocTh. KonzmeHcatop. DJIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. JHEprus
3apsHKEHHOI0 KOHJEHCaTopa.

TexHuueckue yCTpOCTBA M IMPAKTHUECKOE IMPUMEHEHHUE: 3JIEKTPOCKOM, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE DIIEKTPONPUOOPOB, KOHIACHCATOP, KOMHUPOBAIbHBIN
arrnapar, CTpyMHbIA PUHTEP.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIIUIT ACHCTBHS JIEKTPOMETPA.

B3aumopeiicTBue Ha3IeKTPU30BAHHbBIX TEI.



DIIEKTPUUYECKOE T0JI€ 3aPsHKEHHBIX TE.

[IpoBOIHUKY B 3EKTPOCTATUYECKOM I10JIE.

DneKTpocTaTUuecKas 3alluTa.

JIMpNeKTpUKHY B 3JIEKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM TUIACTHH,
pacCTOSIHUSL MEKy HUMH U IUSJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOTO KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

H3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu 6 paziuunsix cpeoax

DNEKTPUYECKUM TOK. Y CIIOBUSI CYILIECTBOBAHUS AJEKTPUUECKOTO TOKA. McTOUuHMKM TOKa.
Cuiia Toka. [1ocTOSHHBIN TOK.

Hampsokenne. 3akon OMa a1 yyacTka LEIH.

DneKTpruyeckoe CONPOTHUBIICHUE. VY nenbHOE CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarensHOE, NapaJIEIbHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH [xoyns—Jlenna. MoIIHOCTb 3JIEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTHUBIICHHE MCTOYHMKA TOKA. 3akoH OMa nst
MOJIHOM (3aMKHYTOM) AJIeKTprueckoi nernu. KopoTkoe 3ambIkaHUeE.

DNEeKTpOHHAs! MPOBOJAUMOCTD TBEPJIBIX METAJIJIOB. 3aBUCUMOCTh CONPOTUBJICHUSI METAJIOB
oT Temmneparypbl. CBEpXIIPOBOJAUMOCTb.

DneKTpUUECKUl TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W MpHUMECHas MPOBOJUMOCTb TMOJIYIPOBOJHUKOB.
CgoiictBa p—n-niepexoza. [loaynpoBotHUKOBBIE TPHOOPHI.

ONEeKTpUYECKU TOK B PAacTBOpax M paciulaBax »>JEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOIMAIUS. DIEKTPOIIN3.

DneKTpuyecKnii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psia. MoaHusl.
[Ina3zma.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETpP, BOJIbTMETD,
peocTaT, WCTOYHHKH TOKa, DSJIEKTPOHArpeBaTelbHBIE MTPHOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKyyMHBIM [HOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMIPSIKEHUSL.

3aBUCUMOCTh COIIPOTHUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, ILJIOIIAIN
MOTIEPEYHOTO CEYEHUSI U MaTepHuaa.

CwMmenaHHOe COeAMHEHUE TIPOBOJHUKOB.

[IpssMoe u3MepeHue 3NIEKTPOABMKYIIEH chibl. KOPOTKOE 3aMbIKaHUE TajJbBAHHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh CONPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB JEKTPOJIUTOB.

HckpoBoli pa3psag ¥ IpOBOJUMOCTb BO31yXa.

OaHOCTOPOHHSIS TPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne cMEaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenue  SIEeKTPOABMKYIIEH CHUJIBI  HUCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue snexrponusa.

MexnpeaMeTHbie CBSI3U

Nzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS € Y4ETOM
COJIep’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMH MaTeMaTuKd, OHOJOTUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.



Mesicnpeomemnsie nouamus, CBSA3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO MO3HAHUS:
SBJICHUE, HAy4HbIM (QakT, rumoresa, (u3nyeckas BeIUYMHA, 3aKOH, TEOpHsl, HaOIIOJEHuE,
IKCIEPUMEHT, MOACTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHMEe CHUCTEMbl ypaBHEHMH, JuHeWHas QyHKuus, napaboua,
runepOosa, ux rpadKd ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M HUX IPOEKIMHU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mMexaHudyeckoe IBMKEHHME B KUBOW mpupoze, Juddysus, ocMoc, TEII000MeH
KHUBBIX OPraHU3MOB (BHIIBI TEIUIONEPEIAUH, TEIJIOBOE PABHOBECHUE), HIEKTPUUYECKHUE SBICHHS B
JKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHasi Macca, TEIUIOBble CBOMCTBA TBEPABIX TeJl, JKUAKOCTEH M TIa3oB, 3JIEKTPUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOJIUTHYECKAS JUCCOLMAIINS, TAIbBAHUKA.

l'eoepaghus: B1axxHOCTh BO31lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue JBMKEHUI C UCTIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOAIIMITHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMIIyJlbca B TEXHUKE (pakera,
BOJOMET U JIpyruWe), JBUTATeNlb BHYTPEHHETO CropaHus, mapoBas TypOHHA, OBITOBOM
XOJIOAUIBHUK, KOHAUIMOHEP, TEXHOJIOIUU TOJTY4YEHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM UHUCIIE
HAHOMATEpPHAJOB, W  HAHOTEXHOJIOTUH,  OJEKTPOCTAaTHYEeCKass  3alluTa,  3a3eMJICHUE
JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIH HPUHTEp, DJIEKTPOHArpeBaTelIbHbIE  MPUOOPHI,
3JIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Paznen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[ToctossHHbIE MarHuThl. B3auMOJEWCTBUE IOCTOSHHBIX MArHMUTOB. MarHuTHOE IIOJE.
Bektop marautHOM MHAYKUUM. [[pUHIMO Cynepro3UIIMM MAarHUTHBIX MoJiel. JIMHUM MarHUTHOM
uHayKuu. KapTtuHa nuHui MarHuTHOM MHAYKIIMH TIOJIS IOCTOSTHHBIX MAarHUTOB.

MarnuTtHOE 1oJIe IPOBOJHMKA ¢ TOKOM. KapThHa NMHMI MHIYKUIMM MAarHUTHOTO IIOJIS
JUTMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoelicTBue NPOBOJIHUKOB C TOKOM.

Cuiia Amriepa, €€ MOyJIb U HalpaBJICHHE.

Cuna JlopeHua, e€ Monayiab W HampabieHue. J[BKeHHE 3apsDKeHHOM 4YacTHIBI B
OJIHOPO/IHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBnenue 3ieKTpoMarHUTHOM MHAYKIMH. [IOTOK BeKTOpa MarHUTHOW MHIYKLHH.
DIEeKTPOABUKYIIAs CHJIa MHIYKUIUU. 3aKOH AJIEKTPOMAarHuTHON nuHaykiuu dapazes.

BuxpeBoe snekTpuueckoe mojie. DJIEKTPOABMXKYILIAsS CHJIA WHAYKUWA B HPOBOIHHUKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJJHOPOJIHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenia.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIUU. DIEKTPOABUKYIASL CHJIa CAMOMHIYKIUH.

OHeprusi MarHuTHOT'O IOJISI KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MoJe.

TexHuueckue YCTpOCTBA M IPAKTHUYECKOE IPUMEHEHHUE: ITOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIU SJIEMEHTAPHBIX YaCTHILI, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT DpcTena.

OTKIJIOHEHUE ANEKTPOHHOTO IyYKa MATHUTHBIM IIOJIEM.

JIuHUYM MHAYKIIUY MarHUTHOTO TIOJISL.

B3anmopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrmiepa.



[erictBue cuiibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBrieHHE PIIEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuiio JleHna.

3aBUCUMOCTD AJIEKTPOABMKYIIEH CHUJIbI MHAYKIHMUA OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHrE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopiuvie pabomol

N3ydeHne MarHUTHOTO MOJISl KAaTYIIKH C TOKOM.

UccnenoBanue AeiCTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

Uccnenosanue saBiaeHUs JIEKTPOMArHUTHON UHIYKIUH.

Pa3pgean 5. KoJjie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA

KoneGatenbHass cucrema. CBOoOOgHBIE MexaHHuUeckue Kkojebanusa. [apMmoHMueckue
konebanus. Ilepumon, uactota, amrumrtyna u ¢asza konebanuid. [lpyXKMHHBIH MAasSTHUK.
MareMaTuuecknii MasTHUK. YpaBHECHHE TapMOHHYECKUX KosieOaHui. IIpeBpamieHue sHEpruu
IIPU TApMOHUYECKHUX KOJIEOaHUsAX.

KoneGatenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJ€OaHUS B HAEATHLHOM
KOJIEOATEIbHOM KOHType. AHAIOrus MEXJIy MEXaHUYECKUMU M 3JIEKTPOMATHUTHBIMU
konebanusimu. @opmyna TomcoHna. 3akoH COXpaHEHUS SHEPTUU B UICAIBHOM KoJeOaTeabHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromMx KojieOaHUsIX. BbIHYXIeHHbIE MEXaHUYECKHE KOIeOaHus.
Pe3onanc. BeiHyKIeHHBIE 2IEKTPOMarHuTHBIE KOJIeOaHusl.

[lepemennbiii Tok. CMHYCOMAAIbHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOI0 TOKA.
AMITIUTYJHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSIKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya M MOTPeOICHUE SIEKTPUUYECKON SHEPruu.
OKOJIOTUYECKHE PUCKM TIpU IPOU3BOJCTBE 3JIEKTpodHepruu. KynpTypa uncnosb30BaHus
3JIEKTPOIHEPIUH B NOBCETHEBHON KU3HH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHME: JJIEKTPUYECKUM 3BOHOK,
TEHEPATOP NEPEMEHHOIO TOKA, JINHUU 3JIEKTponepe1ay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTeMBbI (IIPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHUK).

HabGmronenue 3atyxaromux KojaeOaHuid.

HccnenoBanme cBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CB00OIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HAmpsOKEHHsT OT BPEMEHH) s
AJIEKTPOMATrHUTHBIX KOJIEOAHUM.

Pe3onanc npu mocinenoBaTeIbHOM COEJUHEHUU PE3UCTOPa, KAaTyIIKM WHIYKTUBHOCTU U
KOH/IEHCaTopa.

Mopenb TMHUN 3JEKTponepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOa MaJIbIX KOJieOaHUl Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnepoBanue NEpeMEHHOr0O TOKa B LENHM M3  IOCIEIOBAaTENbHO COEIMHEHHBIX
KOH/IEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 6OTIHbL

Mexanuueckue BOJHBI, yciIoBuUs pacnpoctpaHenus. [lepuon. CkopocTs pacpocTpaHEeHUs
u ganuHa BonHbL. [lomepeunble M mponosibHble BOJHBL. MHTepdepeHuuss u nudpakuus
MEXAHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. I'pomMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OIIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIy4Y€HHUs SJEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTauust BektopoB E, B, V B anextpomarautHOM BoaHe. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IMpelloMIIeHue, noispuzanus, audpakuus, uHTepdepeHius. CKOpoOCTh
JIEKTPOMATHUTHBIX BOJIH.

[[Ikana 3J1eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3J€KTpOMAarHUTHBIX BOJH B TEXHUKE M
OBITY.

[TpuHIMIBI paguOCBA3H U TeJIeBUACHUS. Paguonokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOLIEH Cpebl.

TexHrueckue ycTpoilcTBa M NMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTHKa B TEXHUKE M MEIUIIMHE, pajap, paJuoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue u pacpoCTPaHEHUE MOMEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomeecst Teno Kak HCTOYHHK 3BYKa.

Habmonenue otpakeHus U MPeIOMIICHUST MEXaHUYECKUX BOJIH.

Ha6mronenue natephepeHnnu u Tudpakiiul MEXaHUIECKUX BOJH.

3BYKOBOI pe30HAHC.

HabGmtoneHne cBsi3u IpOMKOCTM 3BYKa M BBICOTBI TOHa C aMIUIMTYJOH M YacTOTOU
KoJIeOaHMiA.

HccnenoBanne  CBOMCTB — 3JEKTPOMAarHUTHBIX — BOJH:  OTPaKEHUE, IPEJIOMIICHUE,
noJisipu3anus, rudpakuus, naTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonnHeiHOe paclipoCTpaHEHHE CBETA B OJTHOPOJHOM cpere.
JIyud cBera. ToUEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue n300paxeHHil B IUIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHbl MPEJIOMIICHHS CBeTa. AOCOJIOTHBIM  MOKa3aTelb
npesniomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbld yroja IIOJHOIO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. LIBer.

Cobuparone U paccewBarome JHH3bL. ToHKas nuH3a. DokycHoe paccTosHUEe U
ONTUYECKasl CHJIa TOHKOHM JuH3bL. [locTpoenne n300paxkeHuii B COOMPAIONINX M PACCEHBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3bL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. Wurtepdepenius cBera. KorepeHTHble HCTOYHUKHU. Y CIIOBHS
HaOJIr0IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EpPEHIMOHHOW KapTUHE OT ABYX CHH(A3HBIX
KOI'€PEHTHBIX UCTOUYHUKOB.

Hudpakmuss  cBera. Judpakuuonnas pemeérka. YciaoBHe HAONIOACHHUS TJaBHBIX
MaKCHMYMOB TP NaJICHUU MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoiicTBa M MpaKTUYECKOE IMPUMEHEHHE: O4YKH, Jyna, ¢oroanmapar,
NPOCKIIMOHHBIN  ammapar, MHKpPOCKOI, TEJIEeCKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, noJIIpOUI.

Jlemoncmpayuu

[IpssiMonuHeHOE pacHpoCTpaHEHUE, OTPAKEHHE W MpejaomiieHHe cBera. Onrtuyeckue
IpuOOpHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Moenb cBeToBoOA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKOIIA.

Habmonenue narepdepeHnnu cera.



HaGmronenue audpaknuu cera.

Hab6nronenue aucnepcun cBeTa.

[Toy4enue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TomyueHue criekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
HabGnronenue nossipusaiuu cBera.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol
N3mepenue nokasaresns nNpeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUMA B JIMH3AX.
Habmonenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieMAIbHONH TEOPUU OTHOCHUTEIbHOCTH

['paHuIIbl TPUMEHUMOCTH KJIaccHueckol MexaHuku. [locTynarel crienuaabHOM Teopuu
OTHOCUTEIBHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CBETa B BakKyyMme, [MPUHIUI
OTHOCUTEIHLHOCTH DUHIITEHHA.

OTHOCHUTEJIBHOCTD OJTHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHHU U COKPAIICHUE JJIUHBI.

DHEprusi U UMITYJIbC PEISATUBUCTCKOW YaCTHUIIBI.

CBsi3b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUs MOKOSI.

Pasnen 7. KBanToBas pusuka
Tema 1. Dnemenmor K6anmoeo ONMUKU

®otonsl. Dopmyna [Tnanka cBsi3u sHeprun GOTOHA C €r0 YaCTOTOH. DHEPTHS U UMITYJIbC
doToHa.
OtkpeiTie u wuccnenpoBanue Qoroddpdexra. Ombitet A. I'. CrometoBa. 3aKOHBI

dotorddekra. YpaBuenue DitHmreitHa 1 Goroaddekra. «Kpacnas rpanuna» dhotodrddexra.
Hasnenue cera. OnbiTe [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYeCKHuEe YCTPOHCTBA M MPAKTUYECKOE NpPHUMEHEHHE: (OTOAIEMEHT, (OTOMATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE ¢ IMHKOBOW IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (HOTOdPdeKTa.

CBeToauoI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesauto o -yactuil. Ilnaneraphas
mozenb atoMa. [locrynarel bopa. Uznyuenue u norsoieHue (GOTOHOB IpU MEpEXoie aTtoma ¢
OJIHOTO ypOBHS BSHepruum Ha Japyrol. Buasl cnektpoB. CHeKTp YpPOBHEW 3HEpPrUu aroma
BOZOPOJA.

BousiHoBsI€ cBOMcTBA yacTull. Bomubl ne bpoins. KopyckyisipHO-BOJIHOBOM Ayalii3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYeHHE.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPAJIBbHBIA  aHaIu3
(ciekTpockoI), 1a3ep, KBAHTOBbIM KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

Omnpenenenne JUIMHBI BOJIHBI Ja3epa.

Habmtoienue InHeR4aThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Habumronenue nuHeiyaToro crekrpa.

Tema 3. Amomnoe aopo



OKCHEPUMEHTBI,  JOKA3bIBAIOIIME  CIOXHOCTb  CTPOCHHS  sijipa. OTKpbITHE
paauoaktuBHOCTH. OnbITHL Pezepdopa mo onpeneneHuo cocTaBa paiiOaKTUBHOTO U3ITyUYEHUS.
CaoiicTBa anbda-, bera-, raMMa-u3TydeHHs. BiusiHre paioaKTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OtkpbeiTHE TIpOoTOHA W HedTpoHa. HykimonHas mognens sapa [eiizeHOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacniaz. DIEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
pPaAMoOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sjipe. SnepHbie cuibl. [ledekt Maccel aapa.

SnepHble peakuuu. [lenenve u CUHTE3 SIED.

Snepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCIEKTUBBI  SIESPHOU
HHEPreTUKHU. DKOJOTUYECKHUE ACTICKTHI SIIEPHOIN IHEPTEeTUKH.

DOnemeHTapHble YacTHUIbl. OTKPHITHE MO3UTPOHA.

Mertoabl HaOMIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX YACTHUII.

dyHIaMeHTalbHbIe B3aUMOJICHCTBUS. ENMHCTBO Gu3nyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: T03MMETp, Kamepa Buibcona,
SIEPHBIA peakTop, aToMHas bomoa.

Jlemoncmpayuu

Cu€TunK HOHM3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue TpeKOB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3zgea 8. DiieMeHTBI aCTPOHOMHUU M ACTPOPU3UKH

Oransl  pa3BuTus  acTpoHoMuu. llpuxiiagHoe UM MHPOBO33PEHUYECKOE  3HAUEHUE
aCTPOHOMMUMU.

Bup 38é3nH0r0 HebGa. Co3Be3nus, ipKue 3BE3/IbI, IUIAHETHI, UX BHIUMOE JBHKCHHUE.

ConHeunas cuctema.

Connue. Conneuynast akTuBHOCTb. Mctounuk sHeprun ConHua u 3BE31. 3BE31bI, HX
OCHOBHBIE XapaKTEpPUCTUKHU. JlMarpamma «CIEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TIOCJIEIOBATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» sl 3BE3] TIJIaBHOU
NOCJIeIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE TIPEJICTaBICHUS O
IPOUCXO0XKIeHUU U 3Boonnu ConHLa 1 3BE€3/1. DTallbl )KU3HU 3BE3L.

Mueunsbiii [Iyth — Hamia ["anaktuka. [lonoxenue u neuxenue Cosnnia B ['anaktuke. Tunsl
raJlakTvk. Paguoranaktukuy U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa0606ma. PasOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe nsiy4eHue.

Macmrabnas cTpykrypa Beenennoi. MeraranakTuka.

Hepeménubie mpoOieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumonenuss HeBOOpYKEHHBIM IJ1a30M C HUCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IPUIIOKEHUI
JUISL OTIpeZieNICHUs TIOJI0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3HS
CeBepHoro nonyuapus u ipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, miuanet, Mieunoro [lyTu.

O06o0maroniee NoBTOpeHUE

Ponp ¢u3uku M acTpOHOMHUH B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIbHOH U
TUYECKOM cdepax AeATENTbHOCTH 4YelOBeKa, pOJlb M MeCTO (PM3MKM W acTpOHOMHUH B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pOJb (u3nueckoil Teopuu B (GOPMUPOBAHUU
NpeACTaBICHU 0 (prU3nYecKoi KapTuHEe MHpa, MECTO (PU3NUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJE.

Me:xnpeameTHble CBSI3H



Nzyuenune kypca ¢usuku 6azoBoro ypoBHs B 11 Kjgacce OCyHIECTBISIETCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMu MaTeMaTWKH, OMOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO IO3HAHUS:
SABJICHHE, HAY4YHBIH (haKT, TUMoTe3a, (pu3nyeckas BENIWYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
JKCIIEPUMEHT, MOECIUPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuxa: penieHue CHCTEMbl YpaBHEHUH, TPUTOHOMETpPHUYECKHE (YHKIHHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPHl M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOIHBIC IJIEMEHTAPHBIX (YHKIHUH,
IPU3HAKU 110100 TPEYTOJIbHUKOB, OIIPEeNICHHE IO INIOCKUX (GUryp 1 00bEMa Tell.

buonoeusn: snextpudeckue SBICHUS B JKUBOM Npupoje, KojeOaTenbHbIE IBUKCHUS B
JKUBOM TNPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IPHUPOJE, ACHCTBHE pajualiy Ha >XKUBbBIC
OpTraHU3MBI.

Xumusa: CTpOCHHME AaTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHBINA aHAU3.

l'eoepaghusa: marHuTHBIE NOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyZ, GOTOCHEMKA 3€MHOM
IIOBEPXHOCTH, MPECKA3aHNE 3EMIIETPSACEHUH.

Texnonozus: MTMHUKA SJIEKTPOIIEperady, TeHEpaTop MEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIlb,
UHIYKIIMOHHAs TedYb, pajap, pPaAuONpPUEMHHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meun,
NPOEKIMOHHBIN annapar, BOJOKOHHAs ONTUKA, COJTHEYHas Oarapes.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Pu3MKa» Ha YPOBHE CpeIHEro o0Iero oOpazoBaHHA
(6a30BBIll  ypOBEHb) JIOJDKHO  OOECNEYUTh  JOCTHXKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaIPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yJIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro npeamera «®Pu3nkay» IOJKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsi PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPUEHTALMN, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHH, COOTBETCTBYIOIIMX TPAJAMIHOHHBIM IEHHOCTAM POCCHICKOrO  0O0IIecTna,
pacIIMpeHne >KU3HEHHOTO OIBbITAa U OIBITA IEATENBHOCTH B IIPOLECCE pealu3alii OCHOBHBIX
HaIIPaBJICHUI BOCIIUTATEIILHOU JEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MIMK  OOYYalOIIErocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOr0 OOIIECTBA;

IPUHATUE TPAAMLMOHHBIX OOILEYETIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKpPAaTUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B HMHTEpPECAaX TPaKIaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHu3aliiy;

YMEHHME B3aUMOJACHCTBOBATh C COLUAJIbHBIMU HMHCTUTYTAaMH B COOTBETCTBUM C HX
(YHKUUSAMHI U Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JESTEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCHICKOM IPayKAAHCKOM UICHTUYHOCTH, TATPHOTH3MA,

LIEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKCHHMSM POCCUHCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MTOBEICHHS;



CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

OCO3HaHHWE JTMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOWIMBOTO OyAyIIETo;

4) 3¢TeTHYEeCKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTCTUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
du3nUecKoii HayKe;

5) TpynoBoro BocnuTaHus:

UHTEpPEC K pa3M4HbIM chepaM TpoPecCHOHATBHON NEATETPHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyriein
npodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHHUIO W CaMOOOpPa30BaHHUIO B 00yacTu (pU3MKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0J10TrMYEeCKOT0 BOCIITUTAHUSA:

C(OPMHUPOBAHHOCTh JIKOJIOTHUYECKOW KYJIBTYpBl, OCO3HAHHWE TJIO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IUIAHUPOBAHWE M OCYIIECTBIICHHE JICHCTBHI B OKpPY)KAIOLICH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacmiMpeHue OIbiTa JACATEIBHOCTH OKOJIOTHYECKOW HAINPAaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH TI0 (PHU3UKE;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3HYECKON HAYKH;

OCO3HaHWE IIEHHOCTU HAYYHOU JESITeTbHOCTH, TOTOBHOCTh B MPOIIECCE U3yUeHUsT (DU3HKHU
OCYIIECTBIISATh TIPOCKTHYIO M MCCIIEIOBATEIILCKYIO JACATEIEHOCTh WHANBUYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBHS
ba3oBble Jloru4eckue 1eicTBUs:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh M aKTyaJIU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh LEIU ACSITEIIbHOCTH, 3a/1aBaTh IapaMEeTPbl U KPUTEPUU UX JTOCTUKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B pACCMATPUBAEMBIX (DH3UYECKHUX SBICHUSX;

pa3pabatbiBaTh IJIaH PELIeHUs MPOOIeMbl ¢ YUYETOM aHAM3a UMEIOIIUXCS MaTepPHAIbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBbHOCTb, OLEHUBATH COOTBETCTBUE pPE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHHUPOBATh M BBIMOJIHATHE PA0OTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE TIPU PEIICHUU )KU3HEHHBIX MPOOIeM.
ba3oBble uccienoBarebcKkue 1eMCTBUS:

BJa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU MOHATHUAMU U METOAaMH (PU3UUECKON
HAYKU;

BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIE0BATENbCKOM M MPOEKTHON AESTeIbHOCTH B 00JACTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY IMOUCKY METOJIOB PEIICHHS 33]a4
buznyecKoro coaepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB O3HAHUS;

BJIQJICTh BHJIAMU JICSITEIIBHOCTH 1O TOJYYEHHIO HOBOI'O 3HAHUS, €r0 WHTEPIpPETALHH,
npeoOpa3oBaHUI0 U MPUMEHEHHI0 B Pa3jMYHBIX YYEOHBIX CHUTyalUsiX, B TOM YHCIE MPHU
CO3/IaHUU YYE€OHBIX TIPOEKTOB B 001aCcTH (DU3HKH;



BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJM3UpOBAaTh 3aJady, BBIJIBHUIaTh
TUIIOTE3y €€ peLIeHMs, HaXOAUTb AapryMEHThl [yl JOKa3aTelbCTBA CBOMX YTBEPXKICHHH,
3aaBaTh NMapaMeTpbl U KPUTEPHH PEILCHHUS,;

aHAJM3UPOBAaTh IIOJIyYEHHbIE B XOJE pEIIEHHs 3aJaud pPe3ysbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh U (pOpMyJIHMpOBaTh COOCTBEHHBIE 33Jaud B 0Opa30BATENbHOM AEATENBHOCTH, B
TOM YHCJIE NIPH U3YYECHUH (PU3HUKH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACATEIILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC UJICH, IPEAJIaraTh OPUTHHAIBHBIE TIOAXO0/IbI U PEIICHUS;

CTaBUThb NPOOJIEMBI U 3aJjauHl, JOMyCKAIOIUE allbTEPHATUBHbIE PELLICHMUS.

Paborta ¢ unopmanmeii:

BJIaJIETh HABBIKAMH MNOJy4YeHUs MH(opManuu (U3NYECKOro COJEpKaHHUsA U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh IOUCK, aHAIN3, CHUCTEMAaTU3alUI0 U
UHTEPIPETALNIO0 HHPOPMALIUU PA3IMUHBIX BUI0B U (hOpM IpeacTaBIeHNUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPTaHU3AIMOHHBIX 3a7ad C COOJIIOJCHUEM
TpeOOBaHUIl SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, IMTUEHbI, pecypcocOepexeHns, PaBoOBbIX U
TUYECKHX HOPM, HOPM MH(OPMAIIMOHHON 0€30I1acHOCTH;

co3/laBaTb TEKCThl (DPU3UYECKOIO COJIEpKAaHUS B paszIMuyHbIX (opMaTax ¢ ydé€TroM
Ha3HaueHWss WHPOPMALMKM W LEJIEBOM ayAMTOPUH, BBIOMpaAs ONTUMAIBHYIO (opMmy
NPEACTaBICHUS U BU3YATU3aLMH.

KoMMyHuKaTHUBHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiicTBUS:

OCYIIECTBIISATH OOIICHHE HA ypOKax (U3UKHA U BO BHEYPOUHOU JESATCIHHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(PIUKTHBIX CUTYallUl U CMSATYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIararb CBOK TOYKY 3PEHUS C HUCIIOJb30BAHUEM SI3bIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMAaHAHON U WHIAUBHIyaJIbHOW paOOTHI,

BbIOUpATh TEMAaTUKy M METOAbl COBMECTHBIX ICHCTBHM C yu€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEM KayK0T'0 4ICHA KOJUICKTUBA,

INPUHUMATh LM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBAaTh U KOOPAMHUPOBATH
JNEUCTBUS MO €€ JOCTUKEHHIO: COCTABIIATH IUIAH JEWCTBUM, PacCHpEdeNsTh POJU C YUYETOM
MHEHHUI Y4aCTHHUKOB, 00CYK/1aTh Pe3yJbTaTbl COBMECTHON pabOThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJA U Ka)X/JOr0 YYaCTHHKA KOMaHJbI B OOIIUN pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLICHUBATh UACH C MO3WLMUKA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JUYHBIX CUTyalUsX,
HPOSIBIISITH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBISITh IMO3HABATENBHYIO JIEATEIbHOCTh B 00JAaCTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PAacYETHBIX M KAuyeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHCHHSI TMPAKTUYCCKOW paboOThl ¢ y4ETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTCHU;
JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;



pacmpsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUH;

Jie7aTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPHOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO OPYyOUIHH B o0mactu (pusmkwy,
MIOCTOSIHHO IMOBBIIIATh CBOW 00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTEJUIEKT:

JIaBaTh OILIEHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHBBI B JEATCIHHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LICIISIM;

BJIAJICTh HABBIKAMH TO3HABATEILHON PE(IICKCHN KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUI
" MBICJIMTCIBHBIX MPOLCCCOB, UX PC3YJILTATOB U OCHOBaHI/If/'I;

UCIIOJIb30BaTh MPUEMBI Pe(IICKCUH TS OLICHKU CUTYalliH, BEIOOpPA BEPHOTO PEIICHHUS;

YMCTb OICHUBATH PUCKHU U CBOCBPCMCHHO IIPHUHUMATh PCHICHUSA 110 UX CHUKCHUIO,

HNPUHUMATh MOTHUBBI M APTYMEHTBI APYTHX MPU aHAIHU3€ PE3yJIbTATOB JICSITEIIbHOCTH;

IMPUHUMATDb CC6SI, IHOHUMaA CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M aPTYMEHTBI APYTHX MPU aHATHU3€ PE3yJIbTATOB JICSITEIIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OUIHOKH.

B nporiecce q0CTHRKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAMMBI 110 (PU3KKE IS
YPOBHSI CpeZIHEro oduiero oopa3oBaHusi y OOyYarONIMXCsSI COBEPLICHCTBYETCS dMOIMOHAIbHBIIM
UHTEIUICKT, MPE/Ioiarariiui copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO0 CIIOCOOHOCTh TIOHMMATh CBOE 3MOLIMOHAIIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUS PA3BUTHsI COOCTBEHHOM IMOIMOHAIIBLHOM c(ephl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIMpOBaHH, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CIOCOOHOCTh aaaNnTHPOBAThCS K HSMOIMOHAIBHBIM
N3MCHCHHAM U NPOSABIIATH FI/I6KOCTB, GBITB OTKPBLITHIM HOBOMY,

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOIICH CTPEMJICHHE K JOCTHIKCHHIO €M W YCIeXy,
OINTUMU3M, NHUIITUATUBHOCTb, YMCHUC I[eflCTBOBaTL HUCX0Os N3 CBOUX BO3M0)KHOCT€I\/JI;

9MIIATHH, BKIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBLHOE COCTOSHHE JAPYTHX,
YUUTBIBATBH €ro Npu OCymCCTBICHUU O6H_[eHI/ISI, CHOCO6HOCTB K COUYBCTBHUIO U COIICPCIKUBAHUIO,

COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOILICHUS C JPYTHMHU
JFO/IbMU, 3a00TUTHCS, IPOSIBIIATh MHTEPEC U pa3peliaTh KOHPIUKTHL.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy obyuenus B 10 kjacce mnpeaMeTHbIe pe3ysbTaTbl Ha 0A30BOM YpOBHE JTOJKHBI
OTpakaTb chOPMHUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHUIA:

JIEMOHCTPHPOBATh Ha TMPUMEpaxX poJib U MeCTO (U3UKH B ()OPMUPOBAHUU COBPEMEHHOU
HAYYHOW KapTHHbI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHKU M TEXHOJOTHH, B MPaKTHUYECKOI
JIeATSIIFHOCTH JIFOACH

YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (U3MUECKUX MOJENei: MaTepuaabHas
TOYKa, MHEpIMAbHAS CHCTeMa OTCu€Ta, aOCONIOTHO TBEPIOE TENO, WACATbHBIA ra3, MOACIU
CTPOCHHSI Ta30B, KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIA AIEKTPUUYECKUI 3apsii MPH pElICHUU
busznyeckux 3a1ay;

pacrno3HaBaTh (U3NYECKUE SBICHUS (IIPOLECChl) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKHU, MOJICKYJSPHO-KUHETUYECKON TEOpUM CTPOEHHUsS BEIIECTBA U DJIEKTPOJAMHAMUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPSIMOJUHEHHOE IBUKEHHE, CBOOOJHOE TMaJeHHe Tedl,
JIBUKCHHE TI0 OKPYXXHOCTH, WHEpLHUs, B3auMojeicTBue Ttei, auddys3us, OpOYHOBCKOE
JBUKEHHUE, CTPOCHHE >XUAKOCTEH U TBEPIBIX TeJ, MU3MEHEeHHe o0bEMa Ted MPU HarpeBaHUU
(oxnakIeHun), TEIJIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHJEHCAIUs, IJIaBJIEHHUE, KPUCTAIU3aIus,
KUIIEHUE, BJIAYXHOCTh BO3JlyXa, TMOBBIIICHUE TaBJICHUS ra3a IMpHU €ro HarpeBaHUU B 3aKPHITOM



cocyzie, CBA3b MEXIy IapaMeTpaMu COCTOSIHMSI Ta3a B H30Ipoleccax, JIEKTpu3auus Tel,
B3aUMOJICUCTBUE 3aPAJIOB;

OIMCHIBATh MEXAaHUYECKOE JBWKECHHUE, HCIOJNB3Ys (PM3NYECKHE BEIMYMHBI: KOOPAMHATA,
IyTh, NEPEMEIIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJIA, UMITYJIbC Tela, KUHETUYECKast
JHEPrus, NOTCHIMANbHAs SHEPTHs, MEXaHW4yecKas paboTa, MEXaHW4ecKas MOIIHOCTB; IpH
ONMMCAaHWU TPABUIBHO TPAKTOBAaTh (PUIMYECKUII CMBICI HCIOJB3YEMbIX BEJIMYUH, HUX
0003HAYECHHS U €IMHUIIBI, HAXOJUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUYUHY
C ApYrMMH BEJIUYMHAMMU;

ONMCHIBATh HW3YYEHHbIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBJIECHUS, HCIOJIb3Ys
¢usznyeckue BETUYMHBI: JaBJIICHHWE Tras3a, TeMIepaTypa, CpeqHssi KHUHETHYecKash SHEeprus
XaOTUYECKOr0 JIBWKEHMsI MOJIEKYJ, CPEIHEKBaApaTU4yHasi CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, paboTa raza, KO3(PPHUIHEHT MOJE3HOTO ICHCTBHS TEIIOBOTO
JIBUTATENIS; IPU OTMCAHUH MPABHIBHO TPAKTOBATh (PM3MUECKUI CMBICI UCIIOJIb3YEMbBIX BETUYNH,
ux O0O0O3HAYeHHs] M EJUHHIIBI, HAXOAUTh (HOPMYIIbI, CBS3BIBAIOIIME JaHHYIO (PU3HMUECKYIO
BEJIMYMHY C IPYTUMH BEIIMIMHAM;

ONMCHIBaTh M3YyYEHHBIE JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M DIIEKTPUUECKHUE SIBICHUS
(mporuiecchl), UCTONB3ysl (PU3NYECKUE BEIMYMHBL: JICKTPUUECKUN 3apsll, SJIEKTPUUECKOE IIOJIe,
HaIpsOKEHHOCTh  MOJIS, MOTEHLHAJ, pPa3sHOCTh IOTEHLUMAJIOB; NPH ONUCAHUU IPaBUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOIB3YEMbIX BEIMYHH, WX O003HAUCHUS M EIUHHUIIBL
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU BEJIMUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE TMPOLECCHl M SBICHUS, HCIONB3YS (U3NUECKUE 3aKOHBI H
NPUHLMINBL: 3aKOH BceMupHoro Ttsarotenus, I, II u III 3akonsl HbroTOHA, 3aKOH cCOXpaHEHUS
MEXAHUYECKON dHEPruM, 3aKOH COXPAHEHUsI UMITYJIbCA, IPUHLIMII CYTIEPIO3UIIMM CUJI, IPUHIIUIL
PaBHOIIPaBUs UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETUYECKYI0 TEOPUIO CTPOCHMS
BELIECTBA, I'Aa30BbI€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPrUM TEIJIOBOIO JBM)KEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMHKHU, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KysoHa, mpw 3TOM pas3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIPAXKEHHUE U YCIOBUS (TPAHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI ACHCTBHS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBUS UX 0€30MacCHOTO UCIOJb30BaHUs B MOBCEAHEBHOMN KU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI 10 MCCIEOBAHUIO (PU3UUECKUX SBICHUH M MPOIECCOB C
UCIIOJB30BAaHUEM TPAMBIX M  KOCBEHHBIX HW3MEpPEHHH, TMpu d3ToM  (POopMyIHUpOBaTh
npobieMy/3agadyy M TUNOTE3y Y4eOHOro  OSKCIEpUMEHTa, CcOoOMpaTh yCTAaHOBKY W3
PEIOAKEHHOTO 000PYI0BaHUS, IPOBOAUTH ONBIT U (POPMYIIUPOBATH BHIBOJIBI;

OCYILECTBIISITh TPSIMBbIE U KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEIMYUH, IPU STOM
BbIOMpATh ONTUMAIBHBIN CHOCOO M3MEpPEHUsT W HCIHOJIb30BaTh H3BECTHBIE METOJbI OLICHKH
IIOTPELIHOCTENH U3MEPEHU;

UCCIIEJIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMYMHAMHU C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHHH, TPH 53TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh pE3yJbTAThI
MOJyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHUJE TAaOIULl U TpapUKOB, AENaTh BHIBOJbI
IO pe3yJIbTaTaM UCCIICOBAHNUS;

coOnrofarh mpaBwia O€30HacHOr0 TpyJa IpU IMPOBEIECHUH HCCIEAOBAHUNW B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-MUCCIEAOBATENbCKOW M MPOCKTHOM JEATENBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOpHOro 000pYI0BaAHUS;

pemiath pacu€THbIE 3aJaud C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO, HCIONb3Ys
¢duznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUSA 337aud BBIOUPATh (U3UYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYUHBI W (OPMYJBI, HEOOXOAUMBIC s €€ pelieHHs,
IPOBOJUTH PAcU€Thl U OLICHUBATH PEATIbHOCTH MOJIYYEHHOIO 3HaUCHUS (PU3UUYECKON BEIUYUHBL;

pelaTs KayeCTBEHHbIE 3ajJjaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUMBYIO LENOUYKY
paccykAeHUI ¢ OMOPON HA U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHMUS;



UCIIONIb30BaTh MPH pPEUICHHHM Y4YeOHBIX 3aJad COBPEMEHHBIE HH(POPMALMOHHBIC
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U TMPEACTABICHUS y4eOHOH U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIK, MOJYYEHHOM W3 pPAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJIyYaeMyto HH()OpMAIIHIO;

NPUBOJIUTH MPUMEPH BKJIA/a POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEAHEBHOW IKM3HM IS
oOecrnieueHrs 0€30acHOCTH IpU 00pallleHuu ¢ IpUOopaMH U TEXHUUECKUMHU YCTPOICTBaMH, IS
COXpPaHEHHUS 3/I0POBbsI U COOIIIOJICHHSI HOPM 3KOJIOTMYECKOTO MTOBEJICHUS B OKPYIKaIOLIEH Cpee;

paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, MJIaHUPOBATh PadoTy
TPYMNIIbl, palMOHAIBHO paclpeneiiarTh OOS3aHHOCTH W IUIAHUPOBATh JAEATEIBHOCTH B
HECTaHJIAPTHBIX CUTYyalUsIX, aJeKBAaTHO OLEHUBATh BKJAJ KaXXIOT0 M3 YYaCTHHKOB TPYIIIbI B
pelieHre paccMaTpuBaeMOi POOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb c(pOPMHUPOBAHHOCTH Y OOYHAIOIIUXCSl YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (Gu3MKu B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTHUHBI MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTMH, B IIPAKTUYECKOMH
JEeSTeNIbHOCTH JIFOJIEH, LIETOCTHOCTh M €IUHCTBO (PU3MUECKON KapTUHBI MHUPa;

YUUTBIBATh TPAHHULBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENEH: TOYCUHBIN
JNEKTPUYECKUI 3apsij, Jyd CBeTa, TOYEUHBIM HMCTOYHUK CBETa, SJIEPHAs MOJENIb aroMma,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO si/Ipa MPH PeleHnH (PU3NIECKHX 337134,

pacrno3HaBaTh (U3NYECKUE SBICHUS (IIPOLECChl) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKA U KBAaHTOBOW (PM3HMKH: AIIEKTpUYECKass MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE JEeWUCTBUS TOKa, B3aMMOJEHUCTBHE MArHUTOB, AJIEKTPOMAarHUTHAs
UHIYKIMS, JCHCTBHE MAarHUTHOTO TIIOJII Ha TPOBOJAHMK C TOKOM M JIBHXKYIIMHCS 3aps,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus € TOJsIpH3alus CBeTa, JUCHEpPCHs CBeTa,
dotornexkrpudeckuid d3¢dexT (PporoaddhexT), cBeToBOE NaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs paJMOaKTHBHOCTD;

ONMCHIBATh M3YYCHHBIE CBOWMCTBA BEIIECTBA (DIEKTPUUECKHUE, MArHUTHBIEC, ONTHUYECKUE,
AIIEKTPUYECKYIO0 MPOBOJMMOCTD PA3MUYHBIX CPENl) U IIEKTPOMArHUTHBIE SBICHHS (TIPOLECCHI),
UCTONB3ysl (U3MYECKUE BEIUYMHBI: DIEKTPUUECKUN 3apsl, CHila TOKa, JJIEKTPUUYECKOe
HanpsHKEHUE, SJEKTPUIECKOE COMPOTUBIICHHUE, PA3HOCTD MOTEHIINAIOB, 3JIEKTPOABIIKYILAs CHIIA,
paboTta Toka, MHAYKIMS MarHUTHOro Imoiid, cuia Ammepa, cuina JlopeHla, MHAYKTHUBHOCTh
KaTYIIKH, SHEpPrus >JIEKTPUYECKOr0 M MAarHUTHOTO TMOJIeH, MEepHuoJ M YacTora KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3apsAl U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
Kosebanuii, (POKYyCHOE PpacCTOSIHHME M ONTHYECKash CUja JIMH3bL, MPH ONHCAHUU TMPABUIBHO
TPAKTOBAaTh (PU3NYECKUII CMBICT HCIONb3YyEMbIX BEJIMYUH, MX OOO3HAYCHHS] W €JAUHULIBI,
yKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYMHY C JPYTUMH BETUUYNHAMU;

ONMCHIBATh M3y4YEHHbIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCIONb3Yys (pU3nuecKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus M
uMInyiasCc (GOTOHA, MEPUOJ] MOJypacmaaa, SHEprusl CBSI3U ATOMHBIX fAJEp, MPU OMUCAHHUU
NPaBWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIB3YEMBIX BEJIWYMH, UX OOO3HAYCHUS H
€MHULIbI, YKa3bIBaTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYI0 (U3NYECKYIO BEIWYHHY C JIPYTHUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HAaYCHNE (PU3NUECKON BETMUNHBL;

aHAJIM3UPOBATh (U3NYECKUE MPOLECCHl U SBJICHMS, UCIONB3Yys (DU3MUECKHUE 3aKOHBI U
OpuHOMNG:  3ak0oH OMa, 3aKOHBI TOCJIEJOBATEIBHOTO M MApajUIeIbHOTO  COSAMHEHHS
OPOBOJAHUKOB, 3akoH JDkoyns—JleHna, 3akoH SJIEKTPOMAarHUTHOM  WHAYKIMH, 3aKOH
IPSMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETa, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI IMPEJIOMIICHHUS
cBeTa, ypaBHeHHe OiHmTeHa a1 (oTorddekra, 3aKOH COXpPAHEHUs DSHEPIUH, 3aKOH
COXpaHEHHS HUMIYJbCA, 3aKOH COXPAHEHHUS OJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHHS



MaccoBOI'0 4HcCJa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOIO pacnaja, MpU 3TOM pas3indarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4eCKOE BBIPAXKEHHWE U YCJIOBUS (IpaHMLIBL,
001aCcTH) IPUMEHUMOCTH;

OIpeNIeNIATh HalpaBICHUE BEKTOpa MHIYKIMM MAarHUTHOTO IOJI IIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIIMCHIBATh U300pa’kEHUE, CO3AaBAEMOE IUIOCKUM 3€PKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI 0 MCCIEOBAHUIO (PU3UYECKUX SBICHUH M MPOIECCOB C
UCIIOJI30BAaHUEM  MPSAMBIX W KOCBEHHBIX HM3MEpEHHMil: npu 3ToM  (HOpMYyIHPOBATh
npobieMy/3agadyy M TUNOTE3y Y4eOHOrO  OSKCIEpUMEHTa, CcOoOMpaTh yCTAaHOBKY W3
IPEeJI0KEHHOT0 000PYJOBAaHUS, IPOBOAUTH OIIBIT U (POPMYJIMPOBAThH BHIBOJIBI,

OCYILECTBIISITh TPSIMBbIE U KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEIMYUH, IPU STOM
BbIOMpATh ONTHMAJbHBIN CIIOCOO M3MEPEHHs U MCIOJIb30BaTh H3BECTHBIE METO/bI OLEHKH
IIOTPELIHOCTEH U3MEPEHU;

UCCIIeI0BaTh 3aBUCUMOCTU (PU3MUYECKUX BEIMYUH C UCIOIb30BAHUEM IPAMBIX U3MEPEHHIA:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYCHHOH 3aBUCHUMOCTH
(Gu3nuueckux BEIMYMH B BHJE TaOMUIl M TpaduKOB, JAedaTh BBIBOABI [0 pe3yJjbTaTaM
UCCIIEJIOBAHNS;

coburoaTh IpaBuia O€30MacHOrO TPyAa HpPU IPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOT0 OSKCIEPUMEHTa, Y4eOHO-MUCCIEAOBATENbCKOW M MPOCKTHOM JEATENBHOCTH C
UCIIOJI30BAaHUEM M3MEPHUTENbHBIX YCTPOHCTB U Ja00paTOPHOTO 000PYAOBAHMS;

pemiath pacu€THbIE 3aJaud C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO, HCIIONb3Ys
(u3nyeckue 3aKOHbl U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJaud BbIOMpaTh (QU3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOAMMBIC s €€ peleHHs,
IPOBOJUTH PACUYETHI U OLICHUBATh PEAIbHOCTh MOJIYYEHHOrO 3HaYeHUs (PU3MUECKON BEJINYMHBI,

pelaTs KayeCTBEHHbIE 3ajJjaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUMBYIO LENOUYKY
paccyXJIeHUH ¢ OIOpOi Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKHE SBICHHUS;

UCIIONIb30BaTh MPH pPEHICHWHM Y4YeOHBIX 3aJad COBPEMEHHBIE HWH(POPMALMOHHBIC
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPHUPOBAHHMS, MHTEPIPETALUN MU IpPEACTaBICHUS Yy4yeOHOW U
HAYYHO-TIOMYJIIPHONH HMH(OpMAIK, MOJYYCHHOM W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh [10JTy4aeMyI0 HH(POPMALIUIO;

OOBSICHATH NPUHIIMIIBI ICHCTBHUS MAIIMH, TPUOOPOB U TEXHUYECKUX yCTPOMCTB, pa3inuvarh
yCIIOBHA UX 0€30I1aCHOT0 MCIIOJIb30BaHMsI B IOBCEIHEBHOMN XKU3HHU;

NPUBOJIUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HayKH{, B 00bSCHEHHE ITPOLIECCOB OKPYIKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEAHEBHOW IKM3HM IS
obecrieyeHus: 6€30MacHOCTH NP 0OpaIleHHH ¢ IpUOOpPaMu U TEXHUYECKHUMHU yCTPONUCTBAMH, IS
COXpaHEHHUS 3/I0POBbsI U COOIIIOJICHHSI HOPM 3KOJIOTMYECKOTO MTOBEJICHUS B OKPYIKaIOIEeH Cpee;

paloTaTh B IpylIle C BBINOJHEHUEM PA3JIMYHBIX COLMAIIBHBIX POJIeH, IUIaHUPOBaTh paboTy

IPYIIIBI, PALIMOHATBHO PACHPEACIATh 00SI3aHHOCTH U TUIAHUPOBATH JCSITEIHHOCTD B

HECTAaHAAPTHBIX CUTYaLMsIX, a/IEKBaTHO OLIEHUBATh BKJIAJ] KaXKJJOI0 U3 YUYACTHUKOB I'PYIIIBI B
pelIeHre paccMaTpUBAEMO MPOOIEMBbI



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uugpoBbIie
Ne n/m P Konrpoabnubie | IIpakTuyecku (1uubp )
NMpPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTbl e padoThI
pecypcsl
Paznen 1. PUBUKA U METOJAbI HAYYHOTI'O ITIO3HAHUS
1.1 @u3nKa 1 METO/Ibl HAYYHOT'O MMO3HAHUS 2 bubmmorexa [JOK
’ g Y https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
. 1
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hunanka 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
23 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 hitos://m.cdsoo.ru/7F41bET2
Hroro no pazneny 18
Paznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBB TCPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 bubnuoreka [IOK

da30BbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72




Htoro no pazneny

24

Paznea 4. 9JIEKTPOJAUHAMUKA

bu6mmoreka [JOK
4.1 UeKTpocTaTHia 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN d51eKTpUYECKUd TOK. TOKH B 12 bu6nuoreka [IOK
' pa3sIUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO ITIPOI'PAMME 68




11 KJIACC

KoanuecTBo yacon DJIEKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Kontpouabnubie | IlpakTuueckue (uubp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbl padoThI
pecypcsl
Pazpnen 1. DJIEKTPOIUHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
’ WHTYKIHST https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHu4ecKre U 3JIEKTPOMAarHUTHBIE 9 1 bubnmoreka [JOK
' KoJIeOaHUsI https://m.edsoo0.ru/7f41¢97¢
29 MexaHn4ecKHUe U AIEKTPOMArHuTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI cielUaNbHOU TEOPUHU 4 1 bubnmnorexa [JOK
OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTBHI KBAHTOBOM ONTUKU 6 buGmorera [OK

https://m.edsoo.ru/7f41c¢97c¢




Bbu6mmoreka [JOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bub6mnoreka LIOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97¢c
Htoro no paszneny 15

Pa3nea S. JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPUZUKHU 7 bubmmorexa LTOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOILIEE IOBTOPEHHUE

6.1 Ob6o061matoiee TOBTOPEHKE 4 fgfﬂ;gf:;;gﬁi 41c97c
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHHOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
Kosmn4yecTBo yacos DJIeKTPOHHbIE
JlaTa

Ne uugposbie

Tema ypoka Konrtpossnsbie | IIpakTnyeckue | HU3YUeHH
n/n Bcero o0pa3oBaTe/bHbIE

padoThI padoThI b
pecypcsl

Poinb u Mmecto dusuku B

| (dbopMUPOBaHUN COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOU KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIEATEIbHOCTH JTIOACH
®duznka — HayKa 0 IPUPOJE.

2 Hayunslie MCTZ bl HOEH;)HI/IH 1 bubmmorexa [TOK

y A https://m.edsoo.ru/ff0c32e2
OKPY’KaoIIero Mupa
MexaHnueckoe OBHKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO | bubnuorexa [JOK
nBwxeHusd. [lepemenenre, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMeEpHOE ITpsAMOIMHEHOE | bubnmoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE MPSIMOJIMHEHHOE 1
JIBIKEHUE
JlabopaTtopHnas pabota "UccnenoBanue

6 ABHOYCKOpPEH. IBHKEHHUs O3 1 1 bubmorera [IOK
P y Up ' . https://m.edsoo.ru/ff0c372¢
HaYaJIbHOU CKOPOCTH .

7 CBoOonHOe mageHue. Y CKopeHue 1 bubnuorexa [JOK
C¢BOOOIHOTO MaIECHUA https://m.edsoo.ru/ff0c39¢cc

8 KpuBonuneliHoe 1BMXEHUE. 1 but6mmoreka [IOK




JIBM>KE€HHE MAaTepUaIbHOM TOYKHU 110
OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

HpI/IHI_II/IH OTHOCUTEIbHOCTH [ ammes.

bu6mmoreka [IOK

Kunernueckas sHeprust

9 HuepunanbHBIe CHCTEMbI OTCUETA.
P N https://m.edsoo.ru/ff0c3be8
[Tepsbrii 3akoH HproTOHA
Macca Tena. Cuna. [IpuHnmn
10 cynepro3uimu cuia. Bropoi 3akon bubmiorexa HOK
ynep ' p . https://m.edsoo.ru/ff0c3be8
HproTroHa i1 MaTepraibHOM TOUKH

1 Tpernii 3akoH HproToHa 114 bubnuorexa [JOK
MaTE€PUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTo TaroreHus. Cumna

12 TsoKecTd. IlepBas kocMuueckas bubmorera [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

13 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Kosddunment tpenus.

14 Cuna cin OTI/IBJIeI-(IbI/I(I:I apu ,[[BI/IS(GHI/II/I bubmmorexa LOK

p p https://m.edsoo.ru/ff0c3f76
Tella B XXKUAKOCTH WUIIH Ta3e
[ToctynarenbHOE M BpauiaTeabHOE

15 JBUKEHHE a0COMIOTHO TBEPIOTO TeNa. bu6mmoreka [IOK
MowmenT cunsl. Ilneduo cunel. Ycenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOIO Tea
Nmnynbc MmaTepuanbHON TOUYKH,

16 CHUCTEMbI MaTEpPUAIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
MMITyJibca. PEaKTUBHOE IBUKEHUE

17 PaboTa 1 MOIIIHOCTH CHJIBI. bubnuorexa [JOK

https://m.edsoo.ru/ff0c4502




MaTepHanbHOM Touku. Teopema 06
M3MEHEHMH KHHETUYECKOM 3Heprun

18

[ToreHuunanbHast SHEPTHUS.
[ToTeHumanbpHast SHEPTUS YIPYTO
neOpMUPOBAHHOM MPYKUHBI.
[ToTeHuuanpHast HEPTUs TeIa BOIU3U
MOBEPXHOCTU 3eMITU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

19

[ToTeHnManbHBIE U HEMOTEHIIMAILHBIE
cunbl. CBs3b pabOTHI
HENOTEHIMAIBHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKON IHEPTUr CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

20

KoHTponbHas paboTa mo teme
«Kunematuka. Jlnunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJICKYJIISIPHO-
KMHETUYECKOUN Teopuu. bpoyHoBCKOE
newkenue. ubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICVCTBUS YaCTUIL] BELIECTBA.
Mopenu cTpoeHHUsI Ta30B, )KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monexyin. Konnyectso
BemectBa. [locTtositHHast ABoraapo

24

TennoBoe paBHOBecue. TeMiieparypa
u e€ usmepenue. lllkana remneparyp
enbcus




W neanpusiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemnepaTtypa Kak Mepa

26 CpeaHel KHHETUYECKOM dHEPrUun bubnuorexa [JOK
JIBUKEHUS MOJIEKYII. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon [lampToHa. ['a30BbIC 3aKOHBI

73 JlaGopaTtopHnast pabota «OnbITHAS
npoBepka 3akoHa I'ei-JIroccaka»

79 N3omporiecchl B H1€aTbHOM Ta3e U UX bu6mmoreka [JOK
rpaduyeckoe mpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BuyTpenussa sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoOnw! e€ n3meHnenus. KonnuectBo bubnuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOTO UJI€aTLHOTO
rasa

31 Bupael reruionepenaun bubmmorexa [JOK

A pest https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TEMIOEMKOCTh BEUIECTBA.
32 KonuuecTBo TemioTel npu bubmorexa HOK
p . https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauabaTHbIN mporece

1 IlepBblil 3aKOH TEPMOAUHAMUKHU U €TO bubnuoreka [IOK
NpUMEHEHUE K U30IIPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs mpo1ieccoB B

34 npupojie. Bropoi 3akoH Bubmorexa IIOK

PHPOAC: p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunuun aeiictus u KII/ TermoBoi bu6mmoreka [IOK




MalIAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIT/{
37 DKOJIOTHYECKHUE TTPOOIEMBI
TETJIOIHEPTETUKU
18 O6o6marmuii ypok «MosekymnspHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKID) https://m.edsoo.ru/ff0c6938
Konrponbnas padora o teme
39 «MonexynsipHas ¢puzruka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
40 [TapooOpazoBaHue U KOHICHCALHSL. bubnuorexa HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOComI0THAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3yXa. HachleHHbIN bubmmorexa LTOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnuueckue u
4 amop(HbIe Tera. AHU30TPOIUS bubnmoreka [JOK
CBOMCTB KpHUCTALIOB. JKuKue https://m.edsoo.ru/ff0c6510
KpucTasibl. COBpeMEHHbIE MaTepUaIIbI
[TnaBneHue U KpuCTAIIA3AITHS.
43 VnenpHas TEMoTa IJIaBJIEHUS brbmorexa HOK
g ’ https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6mmoreka [IOK
44 VYpaBHeHMe Ter1oBoro danaxca
PABHCHHE TEMIOBOT H https://m.edsoo.ru/ff0c6820
DIIeKTpU3aIus Tell. DNEKTPUIECKUN
45 3apsn. JIBa BUIa JIEKTPUUECKIX brbmorexa HOK
PAA. s P https://m.edsoo.ru/ff0c6bce
3apsaoB
46 [IpoBOIHUKY, TUATIEKTPUKA U bubnuorexa [JOK

MOJIYITPOBOJIHUKH. 3aKOH COXPAHECHHUS

https://m.edsoo.ru/ff0c6bcc




SJICKTPUYICCKOTO 3apsaa

B3aumopeiicTBue 3aps10B. 3aKOH

bu6mmoreka [IOK

47 Kyiona. ToueuHBIH 31eKTpUIECKUN
y p https://m.edsoo.ru/ff0c6¢ced
3apsn
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
43 nosist. [IpuHnun cynepno3sunuu bubnuorexa HOK
AJIEKTPpUUYECKUX nojei. Jlunuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit aieKTpocTaTuuecKoro
49 nons. ITorernman. PasHocTs bubmorexa LIOK
' ) https://m.edsoo0.ru/ff0c6£00
[IOTEHIINAJIOB
IIpoBOOHUKH U JUIIEKTPUKUA B
50 :mIZ:K OCTaTHYECKOM HOI:J)'Ie bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
Jusnextpuueckasi MPOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnekrpoéMmrocth. Konaencaro
p A P https://m.edsoo0.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO
52 KOHJIeHCcAaTOpa. DHEPIrHsl 3apsiKEHHOTO bubmorexa LOK
pa. p P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
[IpyHLIMD AEHCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO
53 arnmapara, CTpyHHOI0 IIPUHTEPA.
DeKTpocTaTUYECKas 3aluTa.
3a3eMIIeHuE IEKTPONpruOOpOB
54 DNIEKTPUYECKHUM TOK, YCIOBUS €ro

cyuiectBoBaHusA. [I0CTOSIHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenne. 3akon Oma st




55

56

57

58

59

60

61

62

y4acTKa LeMnu

HOCHGHOB&TCHBHO@, napaJijieJIbHOC,
CMCIIaHHOE COCIMHCHUC
IMPOBOJHUKOB.

JlaGopaTopHas pab6ota "N3yuenue
MIOCJIEIOBATEIBHOTO | MapajlIeIbHOTO
COCIMHEHUS TIPOBOIHUKOBY.

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akoH OMa Jyist TOJTHOM (3aMKHYTOM)
anexTpudeckou nenu. Koporkoe
3aMbikanue. JlaboparopHas pabota
«M3mepenne DJIC uctounmka Toka u
€r0 BHYTPEHHETO COTPOTUBIICHUS

DNEeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBHeHI/ISI METAJIJIOB OT
teMriepaTypbl. CBEpXITPOBOIUMOCTh

DNIEKTPUUYECKHUM TOK B BaKyyMe.
CBoiiCTBA AJEKTPOHHBIX MYYKOB

[TomrynpoBOIHUKH, UX COOCTBEHHAS U
MpUMecHasi MpoBOAUMOCTb. CBOMCTBA
p—n-niepexona. [lomynpoBoIHUKOBEIE
npudOpbI

DJIIEKTPUYECKHI TOK B pacTBOpax u
paciiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLIUAIIHS.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba




63

64

65

66

67

68

DNEeKTpUUECKU TOK B ra3ax.
CamocTosATeNnbHbIN U
HECaMOCTOSTENIbHBIN pa3psal. MosHus.
I1nazma

DIEeKTPUUECKUE TPUOOPHI U
YCTPOMCTBA M UX MPAKTUYCCKOE
npuMeHenue. [IpaBuia TeXHUKH
0e30IacHOCTH

O6o06maromuit ypok
«INEeKTPOIMHAMUKA»
KonTponbhas pabota no teme
«2nekTpoctatuka. [TocTossHHBIN
ANEKTpUYeCKuid TOK. TOKH B
Pa3IMYHBIX Cpeax»

PeszepBHblii ypok. KonTposibHas
pabora 1o Teme "DnekTpoauHamMuKa"

PesepBHeIit ypok. O6o0maronmumii ypok
o Temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56
bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢



11 KJIACC

Ne
n/n

KoaudecTBO 4acoB

Tema ypoka B Kontpoabubie IIpakTnuecku
cero
padoThl e padoThI

ITocTossHHBIE MATHUTEI M X
B3auMoJielicTBHEe. MarHuTHOE TI0JIE.
Bekrop MaruuTHOM MHAYKUMH. JIuHNUN
MAarHuTHOM MHAYKIIUU

MarsuTtHO€ 10JIe TIPOBOJIHUKA C
ToKOM. OnbIT DpcTena.
B3anmoaeiicTBre TpOBOAHUKOB C
TOKOM

JlabopaTopHas pabota «3yuenue
MarHUTHOTO TIOJISt KATYIIKHA C TOKOM)

JlelicTBME MarHMTHOTO TOJISI HA
MIPOBOJHHUK ¢ TOKOM. Cuiia Ammnepa.
JIaboparopHast paboTa
«Hccnenosanne neicTBU
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM

JlelicTBME MarHMTHOTO MOJISL HA
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopennia. PaGoTa cubl
Jlopenna

OnextpomaruutHas uHAyKuus. [lotok 1
BEKTOpa MarHuTHOM uHAYKIMu. DJ1C
WHIYKIWW. 3aKOH 3JIEKTPOMAarHUTHOM

JlaTa
U3YYeHUs

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuoreka LIOK
https://m.edsoo.ru/ff0c9778

bubmmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka LJOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6nmoreka LJOK
https://m.edsoo.ru/ff0c9df4



10

11

12

13

14

nHaykuuu dapanes

JIaGopartopHas paboTa
«HccnenoBanue sBICHUS
3JIEKTPOMArHUTHON MHTYKIIMK

NunykTuBHOCTD. SBieHUE
camouHaykiuu. JIC caMOMHAYKINH.
DHeprusi MarHuTHOTO MOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHNUE: ITIOCTOSTHHBIE MATHUTBI,
3JIEKTPOMArHUTBI, JIEKTPOBUTATENb,
YCKOPHUTEIIN 3JIEMEHTAPHBIX YaCTHILI,
MHIYKIWOHHAs 11€Yb

O6o06matonuii ypok «MaraurHoe
noJie. DIEKTPOMAarHUTHAS WHITYKITHSD)

KonTponbhas pabora 1o teme
«MarnuTtHoe nozJe.
DneKTpOMarHuTHas UHAYKIHSD)

CB0OOOTHBIC MEXaHUYECKUE
kosieOanus. ['apMOHHUYECKHE
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJICOaHUIA.
[IpeBpatienue suepruu

JIaboparopHas paboTa
«HccnenoBanme 3aBUCHMOCTH
neproJia MalibIx KojeOaHuii rpy3a Ha
HUTHU OT JUIMHBI HUTU U MACChI IPy3a»

Koneb6arenbupiii KoHTYp. CBOOOIHBIE

bubnumoreka LIOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka 1JOK
https://m.edsoo.ru/ff0cab82

bubnuoreka LIOK
https://m.edsoo.ru/ff0cad58

bubnuoreka LIOK
https://m.edsoo.ru/ff0caf06

bubnmoreka LIOK



15

16

17

18

19

20

OJICKTPOMArHuTHBIC KoJieOaHHS B
nAacaJIbHOM KoJie0aTeIIbHOM KOHTYPC.
Amnajorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMU

®opmyna Tomcona. 3akoH
COXpPAaHEHUS YHEPTUH B UJCATIBHOM
KoJ1e0aTeIbHOM KOHTYpe

[IpencraBnenue o 3aTyXarnmx
KosebOaHusx. BeiHyXIeHHbIE
MexaHuuyeckue konebanusi. Pezonanc.
BriHyX1€HHbBIE 3JIEKTPOMArHUTHBIE
KoJieOaHus

[IepemenHsbI TOK. CHHYCOUAQIBHBIN
IIEPEMEHHBIN TOK. MoIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEMCTBYIOLIEE 3HAYEHHUE CUJIBI TOKA U
HaIPSKEHUS

Tpauchopmarop. [Ipoussoactso,
nepezaaya v norpedieHue
3JIEKTPUYECKON IHEPTUN

YCTpOHUCTBO U MPAKTUYECKOE
MIPUMEHEHNE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMeHHOro TOKa,
JIMHUH 3JIeKTponepenay

DKOJIOrM4ecKue pUCKU IMpU
MIPOU3BOJICTBE JICKTPOIHEPTHH.
Kynbrypa ucrnons3oBaHus
3JIEKTPOIHEPIUU B MOBCEIHEBHOMN
KU3HH

https://m.edsoo.ru/ff0cb820

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka LIOK
https://m.edsoo.ru/ff0cbb86

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

bubnuoreka LIOK
https://m.edsoo.ru/ff0cc324
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27

28

29

30

MexaHudeckue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuoa. Ckopoctb
pacrpoCcTpaHeHuUs U ITTUHA BOJIHBI.
[Tonepeunbie U POIOJIbHBIE BOJIHBI

3Byk. CKOpOCTBh 3ByKa. [ pOMKOCTH
3ByKa. Bricota ToHa. TemOp 3ByKa

DNeKTpOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U ckopocTh. [IIkana
ANEKTPOMArHUTHBIX BOJIH

[TpuHIUTIBI paTUOCBS3U U
TeneBuseHus. Pazsurue cpeacts
cBsa3u. Paguorokarus

Kontponbnas padota «Konebanus u
BOJIHBD)

[IpssMonMHENHOE pacpoCTpaHEeHUE
CBETa B OJHOPOJIHOM Cpee.
ToueuHsblil UICTOYHUK cBeTa. JIyd
CBETa

OtpaxeHnue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [locTpoenue
n300pakeHHH B INIOCKOM 3€pKajie

IIpenomnenue ceera. [lonHoe
BHyTpeHHee oTpaxkeHue. [IpenenbHbrit
YTOJI IIOJIHOTO BHYTPEHHETO
OTpakKeHUS

JlabopatopHas pabota «M3mepenue
noKazareJisl PEJIOMIICHHSI CTEKITa

JIunzel. [TocTpoenune n3o0paxeHuil B

bubmuoreka [IOK
https://m.edsoo.ru/ff0ccas54

bubnmoreka LIOK
https://m.edsoo.ru/ff0cccOc

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

bubnuoreka LIOK
https://m.edsoo.ru/ff0cc6f8

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd350

bubnuoreka LIOK
https://m.edsoo.ru/ff0cd4e0

bubnuoreka LIOK
https://m.edsoo.ru/ff0cd716

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

but6mmoreka [IOK




31

32

33

34

35

36

37

38

39

nuH3e. Gopmyiia TOHKOM JIUH3BIL.
YBenuyeHue JIMH3bI

JlabGopaTopHas pabota
«HccnenoBaHue cBOMCTB
M300paKCHUH B JTMH3AX)

Jucnepcus ceera. CIIOXKHBIN COCTaB
oenoro cBeta. LIeT. JlaboparopHas
pabora «HaGmonenue qucnepcuu
CBETa»

Hurepdepentus creta. Judpaxius
ceta. [{udpakuuonnas pemeérka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanusa ceera

Ontuyeckue mpuOOPHI U YCTPOCTBA U
yCIIOBHSA UX 0€30M1acCHOr0 MPUMEHEHUS

FpaHI/IHH IMPUMCHUMOCTHU

KJ1aCCUYECKOM MEXaHHMKH. HOCTy.]'IaTBI

CHCHH&HBHOﬁ TCOpHUn
OTHOCHUTCIBbHOCTHU

OTHOCHUTENNHLHOCTD OIHOBPCMCHHOCTH.

3ameyieHne BpeMEHH M COKpaIlEHUE
JUINHBL

DHEprusi ¥ UMITYJIbC PEIATUBUCTCKON
yacTullbl. CBA3b MAaCChl C YHEPTHEHN U
HMITYJIbCOM. DHEPTHUsI TIOKOSI

KonTponbnas pabora «Onrtuka.
OcHOBBI CHIELIMATIBHON TeopUn
OTHOCHTEIEHOCTH

https://m.edsoo.ru/ff0cddle

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0ced22
Bbubnuoreka LIOK
https://m.edsoo.ru/ff0cf02e

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubnuoreka LIOK
https://m.edsoo.ru/ff0cfa42

but6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf610
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44

45

46

47

48

49

®oronsl. opmyina [Inanka. Dueprus
U UMITyJIbC (POTOHA

OTKpBITHE U HCCIIEIOBAHUE
dotorddekra. OmpiTh A. I
CroneroBa

3akonsl poTtorddexra. YpaBHeHue
Ditamrerina s potodddexra.
«Kpacnas rpanuma» poroaddexra

JaBnenune cBera. OnwiTe [1. H.
JlebeneBa. XumMudeckoe NEUCTBUE
cBeTa

TexHuueckue yCTpoucTBa U
MIPAKTHIECKOE TPUMCHCHHE:
¢dhoTorIeMeHT, GOTOTATUHK,
CoJIHEUHas1 OaTapesi, CBETOIUO]]

Perrennie 3agad mo temMe «IJIEMEHTHI
KBAHTOBOU ONTUKN

Monens atoma ToMcoHa. OTBITEI
Pesepdopna mo paccessHuIO O-4aCTHII.
[Limanerapnas Mmozens aToMa

IToctynatel bopa

Wzny4yenue u noriouieHrne (GOTOHOB
IIpY NIEPEXOJE aToMa C OAHOIO YPOBHS
SHEPruM Ha Ipyroi. Buael criekTpos

BomHoBEIe cBOMCTBA yacTull. BOJIHEI
ne bpoins. KopnyckymnspHo-
BOJIHOBOM yanu3M. CIOHTaHHOE U

but6mmoreka [IOK
https://m.edsoo.ru/ff0cfel6

but6mmoreka [IOK
https://m.edsoo.ru/ff0cffc4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d015e

bubmmoreka LJOK
https://m.edsoo.ru/ff0d04a6

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubnuoreka LIOK
https://m.edsoo.ru/ff0d091a

bubnuoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubnmoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubnmoreka LIOK
https://m.edsoo.ru/ff0d0ca8
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56

BBIHYKACHHOC U3JIYUYCHUC

OTKpLITI/Ie pPaaAnOaKTUBHOCTHU. OmBITH

Pesepdopna no onpezeneHuio cocraBa

PaAUOAKTUBHOI'O U3JTYyYCHUA

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. Biusiaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromnel. Anbda-pacma.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-u3inydenue

DHeprus CBsI3u HyKJIOHOB B SIIPE.
Snepubie peakuuu. AnepHbii
peakrtop. [IpoGrembl, epCeKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SIIEPHOM
SHEPTeTUKHU

OnemeHTapHble YacTULIbl. OTKpPHITHE
MO3uTpoHa. MeTo1bl HAOMIOACHUS U
PEruCTpany 3JIEMEHTAPHBIX YaCTHULL.
Kpyribiii cton «@yH1aMeHTaIbHbIE
B3auMoacicTBUA. EQUHCTBO
(U3HYECKOI KapTUHBI MHPaY

Bun 38é3nnoro He6a. Co3Be3aus,
ﬂpKI/IC 3B63I[I)I, IITAHETHI, UX BUAUMOC
nBkenne. ConHeyHas cUCTeEMa

Connne. ConHevHasi akTUBHOCTb.
Ncrounuk sHeprum CosHua U 3BE3]1

bubnumoreka LIOK
https://m.edsoo.ru/ff0d0fd2

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0d1162

Bbubnuoreka LIOK
https://m.edso0.ru/ff0d1356

bubnuoreka LIOK
https://m.edsoo.ru/ff0d0e38
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59

60

61

62

63

64

3BE3/bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIaBHOU
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. CoBpeMEHHBIE
MIPEJICTaBICHMSI O IPOUCXOXKICHUU U
sBostonu CoJHIa U 3BE3]

Muieunsiii [Iyte — nama ['anakrtuka.
[Tonoxenne n aBmxenne ConHua B
lanakrtuke. I'anaktuku. Yépusie
JBIPBI B SIAPAX TAJIAKTHK

Bcenennas. Paz0Oeranue rajakTuk.
Teopust bonbioro B3phiBa.
PennkroBoe nznydeHue.
MerTtaranakTuka

Hepemennsie npoGiemMbl acCTpOHOMUU

Kontponbnas pabota «1eMeHTHI
ACTPOHOMUH U aCTPOPUIUKIY

O6o0maromuii ypok. Ponb pusuku u
aCTPOHOMUHU B IKOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIMMAIBHON 1
ITUYECKOH cepax AesITeTbHOCTH
YeJIOBEKa

O6o0maromuit ypok. Ponbs 1 mecto
(U3MKU U aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUpa

Ob6o6maromuit ypok. Ponb
¢dusrueckoit Teopur B GOPMUPOBAHUH
NpeaCTaBIeHUN 0 (HU3NIECKOI



65

66

67

68

KapTUHE MHpa

O6o6maromuit ypok. Mecto
(hbU3UIECKO KapTHHBI MUPA B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O MIPUPOIC

PesepBHBIil ypok. MarautHoe nose.
ONEeKTpOMarHuTHas NHAYKIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIeLMaIbHON TEOpUHU
OTHOCHUTEJIBHOCTH

Pezepnsriit ypok. KBantoBas ¢usuka.
DneMEHTHI aCTPOHOMUU U
acTpopu3uKU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6mmoreka LJOK
https://m.edsoo.ru/ff0d1784






YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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