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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usnke 6a30BOTO YPOBHS Ha YPOBHE CpPEeAHETO 00IIero oopasoBanus pa3paboTaHa
Ha OCHOBE TIOJIOKEHUH U TpeOOBaHU K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTelbHON MTPOTrPaMMBl,
npencrasiaeHHbix B PI'OC COO, a takxke ¢ yu€rom QenepaibHOR pabodell mporpaMMbl BOCIIUTaHUS U
KOHIEMIMN TpenoaaBaHus ydyeOHoro mnpenmera «®Pusnmka» B 00pa3oBaTENbHBIX OpraHU3AIUIX
Poccuiickoit @enepanuu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

CopmepxaHre TporpaMMbl 1O (HU3MKE HAMpaBleHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTuHBI Mupa odydaromuxcst 10—11 kmaccoB npu oOydyeHnn ux ¢us3nke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO TIoxoaa. [Iporpamma no ¢usuke coorBerctByet TpedoBanusm ®I'OC COO
K IUIAaHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM W METallpeIMETHBIM pe3yiabTaTaM OOydYeHHs, a TakKkKe
VUUTHIBAET HEOOXOJUMOCTh pEalM3ali MEXIPEIMETHBIX CBsI3€d (U3UKH C €CTeCTBEHHO-HAYYHBIMU
Y4eOHBIMH TIpeIMETaMu. B Hell onpenensroTcss OCHOBHBIE IIEH W3yYeHHs (PU3MKH Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMsl, IUIAHUPYEMBbIE pE3YIbTaThl OCBOGHUS Kypca (U3MKH: JIHYHOCTHEIE,
MeTarpeMETHBIE, TPeAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢u3HKe BKIFOYAET:

IUIAaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKM Ha 0a30BOM YPOBHE, B TOM 4YHCIIE NpEAMETHBIE
PE3yNbTaThI MO roj1aM 00yUYEHUs;
coJiepkanue yuyeObHoro npeamera «Du3ukay mo rogam o0ydeHHsI.

®du3uka Kak Hayka O HamOojee OOIMX 3aKOHAX TMPUPOJBI, BBICTYNMAas B KadecTBE Yy4eOHOTO
mpeiMeTa B IIKOJE, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUl 00 OKpyXalollem MHUpeE.
[konbHBI Kypc (DU3MKH — CHUCTEMOOOpa3ylOIUil A €CTeCTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hM3HUECKHE 3aKOHBI JIeXKaT B OCHOBE MPOIIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, Onosiorue,
¢busnueckoii reorpadueit u acrponomueii. Mcrnonb30Banne U aKTUBHOE MPUMEHEHUE (PU3NUISCKUX 3HAHHIMA
OTpesieNisieT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTHH B cdepe sHepreTuku, TPaHCIOPTa,
OCBOCHHS KOCMOCA, TOJIy4Y€HHs] HOBBIX MaTe€pHajoB C 3aJaHHBIMH CBOMCTBAMHM M ApYyrux. M3ydenue
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00ydarouuxcs,
B (GopMUpOBaHHWE YMEHUN MNPUMEHITh HAYYHBIM METOJ MO3HAHUS TPH BBHIMOTHCHHH HMH y4eOHBIX
HUCCIIETOBAHUN.

B ocHOBY Kypca Gpu3nKu 17151 YpOBHSI CpEeTHETO 0011ero oOpa3oBaHusl TIOJIOKEH P UACH, KOTOPbhIE
MOKHO paCcCMAaTpUBaTh KaK MPHUHIMIILI €0 ITOCTPOCHUA.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COZICP)KUT MaTepuan M3 BCEX pasfesioB (M3MKH, BKIIOYAET KaK BOMNPOCHI KIACCHMYECKOW, Tak U
COBPEMEHHOU (PU3HKH.

Hoesa cenepanuszayuu. B cooTBEeTCTBUM ¢ HeW Marepuan Kypca (u3Mku OObeTUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisercs (HOpMUPOBAHHE IMPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hoea eymanumapuzayuu. EE peanusanus mnpeanonaraeT MUCHOJIb30BaHUE T'yMaHUTapHOTO
noTeHnuasna (U3n4ecKoi HayKu, OCMBICIICHHE CBA3HM Pa3BUTUSL (PU3UKH C Pa3BUTHEM OOILECTBA, a TAKXKe
C MHPOBO33PEHUYECCKIUMH, HPABCTBEHHBIMHU M KOJIOTUIECKIUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3MKku mpeanoiaraetT 3HakOMCTBO € HIMPOKUM KPYToM
TEXHUUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3y4YEeHHBIX TEOPHIl U 3aKOHOB.



Hoes sxonoeuzayuu peaan3yercs MOCpeCTBOM BBEIACHHS 3JIEMEHTOB COJEP>KaHUS, MOCBSIIEHHBIX
IKOJIOTHYECKHUM TMPOo0JIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHMA, a
Takxe 00CyKIeHUS MPoOIIEM palliOHATILHOTO MPUPOIONOIb30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

CTep)KHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CpPEIHEro oO0mero oOpa3oBaHHS SIBISIOTCS
¢dusndeckue teopuu (popmMupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOEHHUS (HU3HUYECKON TEOpHH,
poiin q)YHZ[aMCHTaHBHBIX 3aKOHOB U MPHUHIIUIIOB B COBPEMCHHBLIX MPCACTABJICHUAX O NPUPOAC, I'PaHUIIAX
MPUMEHUMOCTH TEOPH, JJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CHUCTEMHO-eSTEeNbHOCTHBIM IOAX0M B Kypce (H3HKH pPEaTn3yeTcsl INpeXkaAe BCEero 3a CYET
OpraHU3aIMH SKCIIEPUMEHTAIBHON JesITeIbHOCTH o0ydatontuxcs. J{is 6a30Boro ypoBHs Kypca GU3NKU —
3TO MCIIOIB30BAHNE CUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPHMEHTOB H JIAOOpaTOpHBIX padorT,
KOTOpBIE B TMpOrpaMMme 1o (pu3uke OObEIMHEHBI B OOLINI CHMCOK YYEHHYECKHUX MPAKTUYECKHX paloT.
Beinenenne B yka3aHHOM TNepedHE J1a0OPAaTOPHBIX paldoT, MPOBOAMMBIX JUI KOHTPOJS W OIECHKH,
OCYIIECTBISIETCS YYaCTHUKAMU 00pa30oBaTEIbHOIO MpoIiecca UCX0 U3 OCOOEHHOCTEW IIaHUPOBAHUS U
ocHamieHus kabunera Qusuku. [lpum 3TOM oOecmeumBaeTcs OBIaJeHHE OOYYAIOMUMHUCS YMEHUSIMHU
MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS, UCCIETOBAHMS 3aBUCUMOCTEH (PU3NUECKUX BEIMYUH U MOCTAHOBKY
OIIBITOB TIO TIPOBEPKE MPEIT0KEHHBIX TUIIOTES.

bonbimoe BHUMaHHWE YHENAeTCs PEIICHHUIO PAacYE€THBIX M KadyeCTBEHHBIX 3anad. [Ipm sTom i
pacu€THBIX 3a7ay TNPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJaHHON (U3UUECKOM MOJIEINbIO,
MTO3BOJISIOIINAE IPUMEHATh N3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fella Kypca, Tak U
HMHTETPUPYS 3HAHUS U3 Pa3HBIX Pa3ZeiioB. /[ KaueCTBEHHBIX 3a4a4 IPUOPUTETOM SIBIISIOTCS 3alaHUs Ha
O0bsICHEHUE MpOTeKaHUs (U3NYECKUX SBICHMH M IPOLECCOB B OKpYXKAIOLIEH >KHU3HM, TpeOyromue
BbIOOpa (PU3NUECKON MOJIENHN AJISl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY OOECIICUCHUIO
yaeOHOro mporiecca 0a30BbIi YPOBEHb Kypca (PM3HKHU HA YPOBHE CPEAHETO OOIIETO0 00pa30BaHUS TOJDKEH
M3y4YaThCsl B YCIOBHSIX NMPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTeCTBEHHO-HAy4yHOro LWKIa. B kabuHere (U3UMKM JODKHO OBITH HEOOX0IUMoOe
nabopaTopHOe O00OpYZOBaHWE /ISl BBHIMOJHEHHS YKa3aHHBIX B IMporpamMme Mo (U3MKe YUEeHHYECKUX
NPaKTHYECKUX padoT U JEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pyAoBaHHEe (OPMHUPYETCS] B COOTBETCTBUHM C MPUHIIUIIOM MHUHHMAILHOM
JOCTaTOYHOCTH M oOecrnevynBaeT MOCTAHOBKY MEPEYUCICHHBIX B IMporpaMMe Mo (u3uke KIHYEBBIX
JNEMOHCTpAllM  JJIE  HMCCIENOBAHUS M3Yy4aeMbIX SBJICHHUH W  MPOIECCOB, HAMIUPUUECKUX U
(GbyH1aMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTropHoe o0OpymOBaHHWE IS YYEHHUYECKUX TMPAKTHUYECKUX padoT (GOpMHpYETCs B BHUIE
TEMaTUYECKHX KOMILJIEKTOB M 00eCleunBaeTCcs B pacy€re OJHOr0 KOMIUJIEKTa Ha JIBYX OOYYaroIIHUXCs.
TemaTnueckne KOMITIEKTHI J1a00PaTOPHOTO 00OPYIOBAaHHS TOJHKHBI OBITH MOCTPOSHBI HA KOMITJICKCHOM
WCTIOJIH30BaHUH aHAJIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BUzie HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LENSMH U3Y4YeHUs PUZUKU B 00ILIeM 00pa30BaHUU SBISIFOTCS:

¢dbopmHpoBaHUE UHTEpECA M CTPEMJICHUs 00yJYarOMIMUXCsl K HAYYHOMY M3YYEHHUIO MPUPOIbI, pa3BUTHE UX
WHTEIUICKTYaJIbHBIX W TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOZAE IO3HaHUS U (OpMHpOBAaHHE HCCIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIIHM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa HM3yYEHUS] OCHOB CTPOCHUS MaTEpUH H
(dbyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;



dhopMHUpOBaHKE YMEHHH OOBSICHATH SIBICHHUS C HCIOJIB30BaHHEM (HU3UYCCKUX 3HAHUN W HAYIHBIX
JI0Ka3aTeIbCTB;

(dhopMHUpOBaHKE TPEACTABICHUH O POy (QU3UKHU IS Pa3BUTHS JPYTMX €CTECTBEHHBIX HAYK, TEXHHKU U
TEXHOJIOTHH.

JlocTmkenue 3Tux Ieneld oOecrednBaeTcs pelieHHeM CIEAYIOUIMX 3aad B Mpolecce M3Yy4eHUs
Kypca (U3UKU Ha yPOBHE CPEAHEr0 00IIero 00pa3oBaHUs:

npUOOpeTeHNe CUCTEMBI 3HAHUH 00 00X (PU3MUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIOUAs
MEXaHHUKY, MOJIEKYJISIPHYIO (GU3UKY, DJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acTPO(YU3UKU;
¢dbopmMHupoBaHHE yMEHUI NPUMEHATH TEOPETHYECKHE 3HAHUS Uil OOBSCHEHUS (DU3NYECKHX SIBJICHUN B
MIPUPOJIE U AJI IPUHATHA IPAKTUUYECKUX PEICHUH B TIOBCEHEBHON KU3HH;

OCBOCHHE CIOCOOOB pEIeHHs pa3IMyHBIX 3a/Jad C SBHO 3aJaHHON (HU3MUECKOW MOJenblo, 3ajad,
M0/Ipa3yMeBalOIINX CAMOCTOSTENIbHOE co3/laHue (PU3NYECKON MOJIEIH, a/IeKBaTHOM YCIOBUSAM 3a/1a4H;
MOHMMaHHE (PU3NYECKHX OCHOB M NPHHIMUIIOB JEHCTBUS TEXHHUUYECKUX YCTPOHCTB M TEXHOJIOTMYECKHX
MIPOLIECCOB, UX BIIUSHHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJIAaMH CaMOCTOSITENILHOIO TUIAHUPOBAHHS M MPOBEACHHUS (PU3MUECKUX SKCIEPUMEHTOB,
aHaJlM3a U MHTEPIIpETalMy HH(OPMALIH, ONPeIeTICHHS I0OCTOBEPHOCTH OTyYEHHOTO PE3yIbTaTa;
CO3JIaHHUE YCIIOBUM JJISI pa3BUTUSL YMEHHUI TPOEKTHO-UCCIIEI0OBATEIBCKON, TBOPYECKOU JIEATEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YPOBEHb) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs OTBOJMUTCS
136 gacoB: B 10 kacce — 68 gacoB (2 yaca B Hezeno), B 11 kimacce — 68 gacoB (2 yaca B HEJENIO).

[Ipemmaraembrit B mporpamMme 1o (¢GU3MKE TEpPEeueHb JTa0OpPaTOPHBIX M MPAKTUYECKUX pPaboT

SBIIIETCS PEKOMEH/IOBAaHHBIM, YUUTENb JIeJaeT BHIOOpP MPOBEICHHS J1aOOpaTOPHBIX PabOT M OMBITOB C
y4€TOM UHINBUIAYAIBHBIX OCOOEHHOCTEH 00yYaromuXCsl.

COJAEPKAHUE OBbYYEHUA
10 KJTACC
Pa3neu 1. ®Pusnuka U MeTOAbI HAYYHOI'0 IO3HAHUS

O®uszuka — Hayka o npupone. Hayuynele Meroasl NO3HaHUS OKpyKawlero mupa. Poub
HKCHEPUMEHTA ¥ TEOPUH B IIPOIIECCE TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue GU3NYECKUX SBICHUN U TporieccoB. Hayunbie rumore3sl. Gu3ndeckue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpHHIIUT COOTBETCTBHUSL.

Poxws u MecTo ¢usuku B popMUpOBaHUN COBPEMEHHON HAyYHON KapTHHBI MUpPA, B TPAKTHYECKOM
JeITeIbHOCTH JII0ACH.

Jlemoncmpayuu

AHanoroBsie 1 HU(POBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE ATYUKH.

Pa3zgen 2. MexaHuka



Tema 1. Kunemamuka

Mexannueckoe aBwkeHHe. OTHOCHUTENBHOCTh MeXaHWdyeckoro nBmkeHus. Cucrema orcyéra.
Tpaektopus.

[Tepemernienue, CKOpOCTh (CpeHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MaTepUabHON
TOYKH, UX MPOEKIIMH HA OCU CUCTEMBI KOOpAUHAT. CI0KEeHUE MepEeMEICHUN U CI0KEHNUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHHOE ABIKeHHe. [ paduKku 3aBUCIMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUAIILHON TOUYKH OT BPEMEHHU.

CBoOoaHoe masienne. Y CKopeHue CBOOOTHOTO TaACHHUSI.
KpuBonunelinoe nBuxeHue. J[BUKEHHE MaT€pUAIbHON TOYKH IO OKPYXHOCTU C IOCTOSIHHOM IO
MOJYJIO CKOpPOCTBIO. YTIIOBas CKOpPOCTh, JIMHEWHAs CKOpocTh. llepwon u dacrota oOparieHwHs.

[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuueckue yCTpOﬁCTBa H MPAKTUYICCKOC MPUMCHCHUC: CTUAOMCETP, ABUIKCHUC CHAPA0B, LCITHBIC
W pEMEHHBIE TIEpEIAuH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETa, WILTIOCTPALMS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.
[IpeoOpazoBaHue ABMKEHHIA C UCTIOTB30BAHUEM IMPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue aemxenus Teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHust CBOOOHOTO MaICHHMS.

HampaBnenue ckopocTy npu IBMKEHUHU TT0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LEIbIO ONPEIeTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEXKY ITYTSIMH, IIPONACHHBIMY TEJIOM 3a IIOCJIE0BATEIbHBIE PaBHbIE
IIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHH C HAYaJIbHOM CKOPOCTBIO, PaBHOW HYIIIO.

N3yuenue nBUKEHU IAPUKA B BA3KOU JKUIKOCTH.

W3yuenne IBUKEHUS Teja, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH [anunes. [lepssiil 3akoH HetoToHa. MHEpLMaibHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoil 3akoH HproToHa 1711 MaTepuaibHOU
To4KHU. Tperuii 3akoH HbI0TOHA [I711 MaTEpUAIIBHBIX TOYEK.



3aKoH BCeMHpHOTo TsAroTeHus. Cumna Tsoxkectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (okos, cKoibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagdunuent tpenns. Cuna cOnpoTUBICHUS MPU ABMXKEHUU TeJia B
KHUJKOCTHU WM rase.

[TocTynaTtensHOE U BpallaTeIbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpauieHusd. [liiedo cumel. Y ciioBUs paBHOBECUS TBEPAOIrO TeNa.

TexHnYeckne ycTporcTBa U MIPAKTUYECKOE MPUMEHEHHE: MOAIINITHUKH, JBUKCHUE NCKYCCTBEHHBIX
CIlyTHUKOB.

Jlemoncmpayuu

SIBrieHne uHepUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIHNX TEJl.

Bropoii 3akon HerotoHna.

N3smepenue cu.

CnoxxeHue CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT JedopMaIiuu.
Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.
CpaBHEHME CHII TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomol
W3yuenne nBuxeHust Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYXUHE U PE3UHOBOM 00pasiie, OT
ux aepopMaium.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO Tella, HMEIOIIET0 OCh BpaIlleHHSI.
Tema 3. 3akonvl coXpanenusn 6 mexanuke

NMnyneec MaTepuaabHOM TOUYKM (T€da), CUCTEMbl MaTepUalbHBIX TOYeK. MMmynbc cuibl U
WU3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAHEHUsS UMITyJIbca. PEaKTUBHOE NBUKCHHUE.

Pabora criel. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MaTepuanbHoi Touku. Teopema 006 M3MEHEHUH KHHETHYECKOW YHEPTUH.



[lorenunansHas sHeprusa. I[loTeHuuanbHass sHeprus yrnpyro JaedOPMUPOBAHHON MPYKUHBI.
[ToTennuansHas SHEPTUS TeNa BOIM3U TOBEPXHOCTH 3EMITH.

[TorenmuaneHble U HEMOTEHIMATbHBIE CHIIBI. CBSA3b paOOThI HEMTOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, MPYKUHHBIN IHUCTOJIET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexona MOTeHIIMATLHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONMIOTHO HEYNIPYIOro yJapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanmne cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOW SHEpruu Tejla Ha MpUMepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipaast pu3nka 1 TepMOJIMHAMHKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETHUYECKOH TEOpPUM M HUX OIBITHOE OOOCHOBaHHUE.
BbpoynoBckoe apmwxkenue. [uddys3us. Xapaktep IBHKEHHS M B3aUMOJCHCTBUS YACTUI[ BEIIECTBA.
Mogenu cTpoeHHsl ra3oB, )KUIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITHX
Mozeneil. Macca u pazMepsl Mosiekyinl. KonnuectBo Bemectsa. [loctosinaast ABorazpo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopaenp naeanbHoOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU UICATBHOTO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYeCKOW SHEPrHM TEMJIOBOTO IBM)KEHUS
yactull raza. [lIkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Knanelipona.
3axoH JlanproHa. M30mporieccsl B 1eallbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe
Mpe/iCTaBJIeHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHMUecKue yCTpOUCTBA M MPAKTHUYECKOE TIPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIONINE TUCKPETHOE CTPOCHHE BELIeCTBA, (oTorpaduu MOJEKyd OpraHMYECKHX
COCTUHEHU.



OmbrTel 110 MG GY3UN KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbita LltepHa.

OnBITHI, TOKA3bIBAIOIIME CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOICHCTBHSI.
Monens, WUTFOCTPUPYIOIIAs PUPOTY JaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACABHOTO raza, U30MpPOIeCChI.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE HM3MEpPEHHUM 00BhEMa KOMHATHI,
JaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmonnHaMuyeckasi cuctemMa. BHyTpeHHsS SHEPTUs TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHusa. KomndecTBo TemaoTel U pabora. BHYTpeHHsIsI SHEprusi 0JJHOATOMHOIO HJAEaJbHOrO Trasa.
Buasl Termonepenayuun: TEmIONPOBOHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y JelibHas TeIJIOEMKOCTh BEIIECTBA.

KommgecTBO TENIOTHI IIpu TeIuIonepeaayc.

[Tonsitue 06 annabatHom mporiecce. [1epBriil 3akoH TepmoanHaMuKku. [IpuMeHeHne mepBoro 3aKoHa
TePMOJUHAMUKH K u3omnporeccam. [ paduueckas naTepriperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1eccoB B IpUpPoOeE.
TernnoBble Mammubl. IIpUHIUNBL [EHCTBHS TEIUIOBBIX MamuH. lIpeoOpazoBaHHsl SHEPrHUH B
TeroBeIX MamuHax. Koadduuuent mnosnesHoro aeiictBusi teruoBod Mammbbl. [{ukn KapHo u ero

KOA(DPUITMEHT T0JIE3HOTO NEUCTBUS. IKOJOTUUECKHIE MPOOJIEMBI TETUIOIHEPTCTUKH.

TexHuueckue yCTpoWcCTBa M MPAKTUYECKOE NPHUMEHEHHWE: JBUIaTellb BHYTPEHHETO CrOpaHMS,
OBITOBOW XOJOUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpruu Teja MpU COBEPIICHUH PadOThI: BBIJIET MPOOKU M3 OYTHUIKU 1O
JIeUCTBUEM  C)KaTOro  BO3JyXa, HarpeBaHue »d¢pupa B JIATyHHOW TpyOke myTéM  TpeHUs
(BUIEOIEMOHCTpAITHS ).

N3meHneHue BHyTpeHHEH SHepruu (TeMIepaTypsl) Tejla IpH Terionepeaye.

OmneIT Mo aguabaTHOMY PACIIUPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHEI 0 CTOPaHUs, PEAKTUBHOTO IBUTATEIS.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul



N3Mepenne yienbHOM TeMI0EMKOCTH.
Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. Pazoevie nepexoovt

[Tapoobpa3zoBanue u KoHAeHcamus. lcmapeHue W KumneHue. AOCOTIOTHAS W OTHOCUTENbHAS

BIQXXHOCTh BO37yXa. HacklmeHHbpld Tmap. VYnaenpHas TemioTa MmapooOpa3oBaHMs. 3aBHCHUMOCTH
TEMIICPATYPhbI KUIICHUSA OT AaBJICHUS.

Tsépnoe Teno. Kpucrammueckue u amop@Hbie Tena. AHM30TPOIHs CBOWCTB KpUCTAILIOB. JKukue

kpuctauibl. CoBpeMeHHbIe MaTepuaibl. [I1aBaeHne U KpUCTALIM3AIUs. Y IebHas TEIUIoTa TUIaBICHHUS.
Cybnumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBA M MPaKTHUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KaIOPUMETD,
TEXHOJIOTHH MOJy4E€HUs] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MTAPOB.

Kunenne npu noHWKEHHOM J1aBJICHUU.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

HaGmronenne HarpeBaHus ¥ TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mMepenre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekrpoanHaMuka

Tema 1. Inexmpocmamuka

DJneKTpu3anusa Tell. DJIEeKTpU4eckuil 3apsan. JlBa Buaa siekTpuyeckux 3apsiaoB. [IpoBoaHukw,
JUAJIEKTPUKHU U TTOJYIPOBOJIHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsija.

Bsaumoperictaue 3apsiioB. 3akoH Kyiona. ToueuHbIN 2IEKTpUYECKUH 3apsil. DIEKTPUUECKOE MOJIE.

HamnpsbxkéHHOCTh  dnekTpruyeckoro nouid. IIpuHiun cynepnosuuuy 3JIEKTpUYECKUX Iosiel. JIuHumn
HANPSKEHHOCTH YIEKTPAYECKOTO TTOJIS.

Paborta cun snexrpoctatuueckoro mons. [lorenmuan. PasnHocte motenmuanos. IIpoBognukm u
JUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0JI€. JusnekTpuyeckas mpoOHUIIaeMOCTb.

OnektpoémkocTh.  KonaeHcaTop.  DNEKTPOEMKOCTh  IUIOCKOTO  KOHAEHcaTopa.  DHEprus
3apsHKEHHOTO KOHCHCATOPA.



TexHnyeckne ycTpoWCTBa M IPAKTHYECKOE IMPUMEHEHME: DJIEKTPOCKOI,  JJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBINA amlmapar,
CTpYUWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JCHCTBUS dJIEKTPOMETPA.

B3anMozencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apsSyKEHHBIX TEIl.

IIpOBOOHMKY B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKAas 3alUTa.

,HI/IBJ'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIE.

3aBHCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOI'0 KOHJACHCATOPA OT IJiomaau IJIaCTHH, paCCTOAHUA MCKAY
HHMMH U ,HH3JT€KTpI/I‘IeCKOﬁ IMPOHUIIACMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DONEeKTpUUECKUH TOK. YCIOBMS CYIIECTBOBAaHHUS AJIEKTpUUYECKOro Toka. Mctounuku Toka. Cuia
ToKa. [I0CTOsIHHBII TOK.

Hanpspokenne. 3akon Oma 115 ygacTka LETH.

QHCKTPI/I‘-ICCKOC COIIPOTUBJICHHC. YaenpHOE COIMMPOTUBJICHUC BCUICCTBA. HOCHGHOB&TGHBHOG,
napajiji€JIbHOC, CMCHIAHHOC COCAMHCHUE ITPOBOAHHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyms—JIenia. MOIHOCT AIEKTPUIECKOTO TOKA.

DONeKTpOABMKYIAsl Cujla U BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa AJis IOJHOU
(3aMKHYTOI) 251ekTpryueckoii menu. KopoTkoe 3aMpIkaHueE.

DNeKTpOHHAass MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBIICHHS METALUIOB OT
TeMieparypbl. CBEpXIIPOBOANMOCTD.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBogauku. CoOCTBEHHAs] M IPUMECHAsI MMPOBOIUMOCTD MOJTYNPOBOAHUKOB. CBOICTBA p—n-
nepexoa. [lomynpoBoJHUKOBEIE PUOOPHI.

DNEeKTpUYECKH TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsT AUCCOLMALIMS.
DIIEKTPOJIN3.



DJIEKTPUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monnus. [lnazma.

TexHuueckue ycTpoilcTBa W MNpaKTUYECKOE MPHUMEHEHHE: amIepMeTp, BOJBTMETpP, PpeocTar,
HUCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIN IHO/,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSIKEHHUSL.

3aBHCHUMOCTh COIIPOTUBJICHUA HUJIMHAPHUYCCKUX MMPOBOAHHUKOB OT JIMHBI, INIOMIAAN ITOIIEPEUYHOTO
CCUCHUA U MaTepuala.

CwMmernraHHOE COeTMHEHHE TIPOBOTHUKOB.

[Ipsimoe n3mMepeHue AeKTpoABIKYILEH criibl. KOpoTkoe 3aMbIKaHUE TaTbBaHUYECKOTO 3JIEMEHTA U
OILICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTD CONIPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoit pa3psia 1 NpOBOJIUMOCTh BO3AYXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/IA.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3y4yeHne cMEaHHOrO COEJMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CHIIbl MICTOYHMKA TOKA M €r0 BHYTPEHHETO CONIPOTUBIICHUS.

Ha6mronenue anexrponusa.

MesknpeamMeTHble CBSI3H

N3yuenne xkypca ¢usuku 0O6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C  y4ETOM
COJIEPKaTENIbHBIX MEXKIIPEJIMETHBIX CBsI3el C KypcaMH MaTeMaTHKH, OMOJOTHH, XUMUH, reorpaduu u
TEXHOJIOTUH.

Mescnpeomemusie nowsamus, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO IO3HAHMS: SIBJICHUE,
Hay4yHbIi (akT, rumnoresa, (usnyUeckas BEIUYMHA, 3aKOH, TEOpHus, HAOIIOJIEHUE, SKCIEPHUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl YypaBHEHHH, NuHeWHas (yHkuus, mapabona, rumepOoia, HUX
rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE

TPUTOHOMCETPHYICCKOC TOXKIACCTBO, BEKTOPBI U UX MPOCKIHUH Ha OCHU KOOPAHUHAT, CJIOKCHUC BEKTOPOB.

Buonoeusn: MexaHndyeckoe JBUKEHUE B JKUBOHM mpupojae, TudQy3us, ocMoc, TEI000MEH >KUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEIaYH, TEINIOBOE PAaBHOBECHUE), DIIEKTPUUYECKHE SBJICHUS B KHBOM MPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TEJ, KUJIKOCTEHM M Tra3oB, AJIEKTPUUYECKUE CBOMCTBA METAJUIOB,
AJIEKTPOJIUTHYECKAs TUCCOLMAIMs, raJlbBaHUKA.

l'eoepagus: BIaxXHOCTh BO3/yXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue IBIKEHUHN C UCMOIL30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
TTOAIIUITHAKY, MCTIOJb30BaHNE 3aKOHA COXpaHEHUs MUMITYJIbca B TEXHUKE (pakeTa, BOJOMET W JIPYTHE),
JBUTATEh BHYTPEHHErO CrOpaHus, MapoBas TypOWHa, OBITOBOW XOJOAWIBLHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOJIYYEHHUsI COBPEMEHHBIX MAaT€pUAJIOB, B TOM YHMCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH,

ANEKTPOCTATUYECKAST  3allUTa, 3a3eMJICHHUE DJJEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MPHHTED,
AJIEKTpOHArpeBaTesibHbIe MPUOOPDI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHKA.

11 KJTACC

Pa3znen 4. DiekTpoaMHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUSA

[TocrossnHbIE MarHuThl. B3amMojeHCTBHME NOCTOSHHBIX MAarHuToB. MarHutHoe mnoje. Bekrtop
MAarHUTHOM MHAYKIUU. [IpyHIMN Cynepno3uiMi MarHUTHBIX Tojed. JIMHUM MarHUTHOM WHIYKIIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIIMU TOJISI TIOCTOSIHHBIX MAarHUTOB.

MarnuTHO€e 1oJie TPOBOJHUKA ¢ TOKOM. KapTuHa TUHUN MHAYKIIMUA MAarHUTHOTO TOJS JJTUHHOTO
MpSAMOr0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHMKA, KATYIIKH C TOKOM. OmNbIT Dpcrena.
B3anMozencTere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIpaBJICHUE.

Cuna JlopeHua, e€ Moayib M HampaBieHHE. [IBUKEHHE 3apsKEHHOM 4acTHIBI B OJHOPOAHOM
MarHuTHOM nose. Pabota cuiel Jlopenna.

SBneHue  DJIEKTPOMarHUTHOM  MHAyKIMM.  IIoTOK ~ Bekropa  MarHUTHOM — UHIYKIUU.
DJIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapajes.

BuxpeBoe anexkTpuueckoe moje. DIeKTPOABUKYIIAs Crjla HHAYKIUH B IPOBOJIHUKE, ABHKYILIEMCS
MOCTYMNAaTeNbHO B OJJHOPOJHOM MarHUTHOM TOJI€.

[IpaBuno Jlenna.
NuaykTuBHOCTE. SIBIEHNE CaMOMHAYKIUU. DIEKTPOABIKYIIAS CUIa CAMOMHAYKIIUH.
DHeprus MarHUTHOTO TOJISl KaTyIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



Texunueckne YCTpOI;'ICTBa N MMPAKTUYCCKOC IPUMCHCHUEC: ITOCTOAHHBIC MAarHuThl, DJJICKTPOMArHuThI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTHUL, THAYKIIMOHHAS IICYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIMHA MarHUTHOTO TOJISL.

B3anMopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JencrtBre cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIATA.

SIBiIeHME IEKTPOMArHUTHOW UHAYKIMH.

[IpaBuino Jlenna.

3aBUCHMOCTD JIEKTPOJIBHKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.
SIBiIeHNE CAMOMHTYKIIN Y.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HCCJ’IGI{OB&HHC SABJICHU S BHGKTpOMaFHHTHOﬁ HHAYKIOUH.

Paspnen 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazcHumHbsle Koaiebanus

Konebarenprast cuctema. CBOOOIHBIE MeXaHMYECKHE KoiieOaHws. ['apMoHMUYecKHe KOJieOaHWUs.
[Tepuon, wactora, ammutyna u (aza konedanuit. [IpyXkuHHBII MasTHUK. MaTreMaTHuecKUii MasTHUK.
VYpaBHeHHe rapMOHUYecKHUX Kojebanuil. [IpeBpalieHre sHeprun Npu rapMOHMYECKUX KOJICOAHUSX.

Konebarenbubiit  koHTYp. CBOOOAHBIE  HJIIEKTPOMAarHWTHBIE  KOJEOaHUS B HJCATbHOM
KOJICOaTEeTbHOM KOHTYpE. AHAQJIOTHS MEXKIYy MEXaHHMYECKHMMH M 3JIEKTPOMArHUTHBIMH KOJICOAHHSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUSI PHEPTUU B UJCATLHOM KOJIeOAaTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaronmx KonedaHusx. BeiHyk/1eHHbIE MeXaHnUecKkue Konebanus. Pesonanc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbii TOK. CHHycOMIalbHBIH NEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMIUIUTYZAHOE U IEHCTBYIOLICE 3HAYEHUE CUIIBI TOKA U HAIIPSYKEHUS.



Tpanchopmarop. IlpomsBoacTBo, Tepenada W TMOTpeOJECHUE  DIEKTPUYECKOW  DSHEPTrHUH.
DKOJIOTHUECKUE PUCKHU MPU MPOU3BOJICTBE AEKTpodHeprun. KynbTypa UCTOIb30BaHUS 3JIEKTPOIHEPTUN
B IOBCEIHEBHOM KU3HU.

TexHuueckue yCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: AJIEKTPUYECKHU 3BOHOK, T€HEpPaTop
MEPEMEHHOT0 TOKa, JTMHUU JJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOATEIBHOW CHUCTEMBbI (MPYKUHHBIM WM MaTeMaTUYeCKHI
MasITHUK).

HaGmonenue 3aTyxaronmx KoaeOaHui.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.
Ha6nronenue pezonanca.

CBoOOAHBIC PJIEKTPOMArHUTHBIC KOJICOAHUSI.

OCL[I/IJIJIOFpaMMBI (3aBI/ICI/IMOCTI/I CHJIBI TOKA U HaHpﬂ)KeHHH oT BpeMeHI/I) JUJISL BHCKTpOMaFHI/ITHBIX
KOJIeOaHUId.

Pezonanc mpm mocnemoBaTETbHOM COEIWHEHHH PE3WCTOpA, KATYIIKW HWHIYKTUBHOCTH H
KOHJICHCATOPA.

Mogens TMHUY 3IIEKTPOIIEpEIadH.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomoi

HccnenoBanue 3aBUCHMOCTH NEPHOAA MAJBIX KOJeOaHUil rpy3a Ha HUTH OT JUITMHBI HUTH U MacChI
rpy3a.

HccnenoBanre MepeMEHHOrO TOKa B IENMM W3 TOCIEAOBATEIFHO COCAMHEHHBIX KOHJCHCATOpa,
KaTYIIKA ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60HbL

MexaHnueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. Ilepuoa. CkopocTs pacpocTpaHEHUs U JUIMHA
BousiHBI. [lonepeunsie u npoaoabHbIe BONHBL. UHTepdepenus u nudpakiys MEXaHn4eCKUX BOJIH.

3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

3JI€KTpOMaFHI/ITHBIe BOJIHBI. YcnoBus HU3JTy4YCHUA OJICKTPOMArHuTHBIX  BOJIH. B3anmuas
opueHtauus BekTopoB E, B, V B anektpomarautHoid BojHe. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)KeHHE, TpeoMIIeHHe, ToJspu3anus, tudpakuus, narepdepennus. CKOpocTh IEKTPOMATHUTHBIX
BOJIH.

[lkana sneKTpoMarHUTHBIX BOJH. [I[puMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIUIIBI paIMOCBS3U U TENICBUACHHS. Paaronokarus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEeIbl.



TexHuueckue yCcTpoilcTBa M MNPAKTUUYECKOE MPUMEHEHHE: MY3bIKallbHble HHCTPYMEHTHI,
VIIBTPa3BYKOBasl TUArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, paaHONpUEMHUK, TEIEBU30pP, aHTEHHA,
tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pazoBanue U pacIpOCTpaHEHHE TOMEPEUHBIX U MPOJIO0JIBHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHHUK 3BYKA.

HaGmoienne oTpakeHus U IPETOMIICHUSI MEXaHUIECKIX BOJTH.

Ha6mronenue narepdepeHimy u audpakiinid MEXaHHIECKUX BOJTH.

3BYKOBOI1 pe30HAaHC.

Hab6mronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMIUTUTYIOH U 9YaCTOTON KOJIeOaHMil.

PRRHCHOBaHHG CBOMICTB QJICKTPOMArHuTHBIX BOJIH: OTpPAaXCHUC, TPCIOMIICHUEC, IIOJIIpU3anusd,
mudpakmnus, HHTepQepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMmonuHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOM cpexae. Jlyu
cBeTa. TOUeUyHBI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHni B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI TMPETOMIICHHsS] CBeTa. AOCOJIOTHBIA TIOKA3aTellb MPEIOMIICHHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJMHOro BHYTPEHHETO0 OTPaKCHHUS.

JHucniepcust ceera. CloXHBIN cocTaB 6enoro cera. L[Ber.

Cobwuparonue 1 paccenBaroye JUH3bl. ToHKas TuH3a. POKYCHOE PaCCTOSHUE M ONTHYECKAs CUiIa
TOHKOH NuH3BL. [locTpoenune n3o0paskeHnil B cOOMpArOIMX M pacceuBarouX JuH3ax. PopMyna TOHKOM
JIMH3EL. YBeIM4YeHUe, JaBaeMoe JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. MuTepdepenius cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBUS HAOIOACHHS
MakCUMyMOB W MHUHUMYMOB B HHTEpPPEPEHLUMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT€pPEHTHBIX

HCTOYHHUKOB.

Hudpaxius ceera. Audpakiuonnas pemérka. Y cioBue HAOMIOIEHHS TIaBHBIX MaKCHMYMOB IpU
[aIECHUY MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.
TexHudyeckne yCTpOWCTBA HM TNPAKTUYECKOE TPUMEHEHHE: OYKM, Jyma, QoToarnmapar,
MIPOCKIIMOHHBIM ammapaT, MHUKpPOCKOII, TEJECKOI, BOJIOKOHHAs OITHKA, AU(PPaKIUOHHAS PpemeETKa,

MOJISIPOUI.

Jlemoncmpayuu



[IpsiMmonuHEITHOE pacpocTpaHeHne, OTpaKEHUE U TIpesioMyieHue cBeTa. OnTHyeckue mpruoopsI.
[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBeTOBOIA.
HccnenoBanue cBOMCTB U300payKeHH B JIMH3AX.

Mopenu MUKpOCKoOTIa, TEIECKOIA.

Habmonenue unaTepdepeHIm cpera.

Ha6monenue qudpakuum cBeta.

Ha6mronenue qucnepcuu cBeTa.

[TonydeHue cnekTpa ¢ HOMOIIbIO TPU3MBI.

[Tonydenue ciekTpa ¢ TOMOMIbIO THPPAKIIMOHHON PEIIETKH.
HaGmoienne nonsipu3anuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul
W3mepenue nokaszaTesns NpeaoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300pakeHHH B JIMH3aX.

Ha6mronenue qucnepcuu cBeTa.

Paznen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEJIbHOCTH

I'paHuubl  NPUMEHMMOCTHM  KJIIACCHMYECKOW MeXaHMku. IlocTynaTel crnenuanbHOM — TEOpUH
OTHOCHUTEJILHOCTH: MHBAapPUAHTHOCTb MOJIYJIS CKOPOCTH CBETA B BaKyyMe, NPUHLUI OTHOCHUTEIBHOCTH
OHHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILIEHUE JITTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3b MACCHhI C SHEPTUEH U UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Paznen 7. KBanroBas ¢pusuka
Tema 1. dnemernmovl K6aHMOEOU ONMUKU

®otonsl. opmyna [InaHka cBsi3u HEprun (HOTOHA € €ro YaCTOTOH. DHEPrust U UMIYJIbC (HOTOHA.



OtkpeiTne U ucciaenoanue ¢otodpdexra. OmpiTer A. I'. CroneroBa. 3akonsl (oTodddexTa.
VYpaBuenue DiinmreiiHa g pororddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. Onertel 1. H. JIeGenena.

XUMHYECKOEe IEHCTBUE CBETA.

TexHuYeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: (OTOIIEMEHT, (HOTOIATIHMK, CONHEUHAS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

®dotordPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTod(hdekTa.

CBeTOoauOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmwiThl Pesepdopna mo paccesHuto o -gactuil. [lnanerapHas mMojenb
atoma. Iloctynarel bopa. M3nydyenue u noriomienne (OTOHOB MPHU MEPEXOE aTromMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrou. Buasl cnektpoB. CHEKTp ypOBHEN SHEPIUU aTOMa BOJIOPO/IA.

BosHoBbIe cBolicTBa yacTuil. Bosusl ne bpoins. KopnyckynispHO-BOIHOBOM Tyanu3Mm.

CrioHTa"Hoe U BBIHY)XXJICHHOC U3JTYUCHUC.

TexHuYecKkrne yCTpOWCTBa M MPAKTUUECKOE MPUMEHEHHE: CIEKTPaJbHBbIN aHaau3 (CIIEKTPOCKOII),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

OmnpenenieHne JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul
Hab6mronenne nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIIEPUMEHTBHI, IOKA3bIBAIOIIHIE CI0OKHOCTh CTPOeHHS sapa. OTKphITHE paAHOaKTUBHOCTH. OMBITHI
Pesepdopna mo ompesgeneHnio cocraBa paauoakTUBHOTO m3inydeHus. CBoicTBa anbda-, Oera-, raMma-
HU3JTy4YCHUS. Brnusnane PAANOAKTUBHOCTH HA KUBBIC OPraHU3MBI.



OTkpeITHE TIpOTOHA M HelTpoHa. HykiionHnas moxens siapa [eiizenOepra—Banenko. 3apsy sapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacrian. DJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. ['amma-uznydenue. 3akoH
pazMoaKTUBHOTO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.
SAnepHsle peakuuu. Jlenenye u CUHTES SIED.

Snepubiii peaktop. TepmosinepHbiii cunTe3. [IpoGneMbl W NEPCHEKTHBBI SACPHONH HHEPTETHKU.
DKOJIOTHYECKHE ACIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIOICHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.
dynnameHTaIbHBIE B3auMOoAeHcTBUSA. EAMHCTBO (hru3nyeckoi KapTUHBI MUpA.

TexHuueckue ycTpoMCTBa M MPAKTUUECKOE MPUMEHEHHUE: TO3UMETpP, KaMepa BuiibcoHa, sIepHbIN
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu
CuéTynK HOHU3UPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM GoTorpadusim).

Pa3znea 8. DiieMeHTHI ACTPOHOMUHU M ACTPOPU3UKH

Ortansl pa3BUTHs acCTpoHOMUHU. [IpuKiIagHOe 1 MUPOBO33pEHYECKOE 3HAUEHNE ACTPOHOMHUH.
Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, KX BUIMMOE ABHKCHUE.

ConHeunas cucrema.

Connue. ConHeuyHast akTUBHOCTb. Mcrounuk sHepruu ConHua M 3BE3A. 3BE3AbI, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTPaJbHBIM  KJIAacC —  CBETUMOCTBY».  3BE3JBI  IJIABHOM
IIOCJIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTB» Ul 3BE3] IVIABHOM IOCIEA0BATEIBHOCTH.

BuytpenHee cTpoenue 3B€371. CoBpeMEHHbBIE NIPEICTABICHUS O MPOUCXOXKIACHUH U 3Bosounn ConHla u
3BE37. DTambl )KU3HHU 3BE3I.

Muneunbiii [lyte — Hama [amaktuka. Ilonoxxkenme m aBwxkenne Connua B [amaktuke. Tumsl
rajiakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPHI B sIpax TAIaKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06na. PasbOeranue ramakrtuk. Teopust bombmioro
B3pbIBA. PEIMKTOBOE U3ITy4cHHE.



MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpobieMbl aCTpOHOMUH.
Vuenuueckue nabnooenus

HaGnroneHuss HEeBOOPYXKEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX TNPHIIOKEHUH IS
OIpeJIeJIEHUs MOJIOKEHHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3/usi CeBepHOro
MOJTYLIApHs U SIPKUE 3BE3/BL.

Habmronenus B reneckon JlyHsl, mianet, Mieunoro IlyTu.
O6o0marnee NnoBToOpeHne

Pons ¢u3ukm m acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTMYECKOW, COIMAIBHONW W ATHYECKOM
cdepax AesITeNbHOCTH YEJIOBEKa, POJIh M MECTO (PM3HKHU M ACTPOHOMUH B COBPEMEHHOW HAYYHOU KapTHHE
MHpa, poJib (HU3UIECKON TeoprH B ((OPMUPOBAHHUH MPEACTABICHUN O (PU3NUECKON KapTHHE MHPA, MECTO
¢u3nveckoil KapTUHBI MHpa B OOLIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IPEICTaBICHUN O

MIPUPOJIE.
MesknpeamMeTHble CBSI3H

N3ydyenne xkypca ¢uszuku 0Oa3oBOro ypoBHS B 11 Kjgacce OCYIIECTBISETCS C y4ETOM
COJIEPKaTENIbHBIX MEXKIIPEJIMETHBIX CBsI3el C KypcaMH MaTeMaTHKH, OMOJOTHH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmuvle nouwsimusi, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAYYHOTO TO3HAHHWS: SIBICHUE,
Hay4HbId (akT, TUMOTe3a, ¢U3MYEecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOII0JeHUEe, SKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHle CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPBl M HX IPOEKIHMH Ha OCH
KOOp/IMHAT, CJOXEHHE BEKTOPOB, IPOU3BOAHBIE D3JIEMEHTapHBIX (QYHKUMH, NpPU3HAKU 10100us
TPEYTOJILHUKOB, ONpeAeTIeHNE TUIOIMAAN TUIOCKUX (GUTYp U 00BbEMa Tel.

Buonoeus: snekTpuueckue SBJICHHUA B KMBOM MpHpOJE, KojiebaTelbHbIe [BUKEHUS B HKUBON
MPUPO/IE, ONITUYECKHUE SIBJICHUSI B )KUBOM NMPUPOJIE, NEHCTBIE paAHalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIIETKH, CIEKTPAIbHBIN aHAIH3.

leocpaghus: MarTHUTHBIE TIONIIOCA  3€MIIM, 3aJle)KM MArHUTHBIX pyJd, (OTOChEMKAa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSICCHUM.

Texnonozusa: TAHAW 3JEKTPOIEpenad, TeHepaTop IMEPEMEHHOTO TOKa, JICKTPOABHIATENb, MHAYKIOHHAS IEUb,
pamap, pamuonpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meub, MPOEKIIMOHHBINA ammapaT, BOJOKOHHAs ONTHKA,
cosiHe4Has OaTtapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA



OcBoenune yueOHOro mpenMera «Pu3nka» Ha ypOBHE cpeaHero oomiero obpazoBaHus (06a30BbIi
ypOBeHB) JOJI’KHO OGGCHG‘{I/ITB AOCTUIKCHUC CIICAYIOIUX JIUYHOCTHBIX, METAIPCAMCTHBIX U TPCAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS YueOHOro npeamera «Pu3nka» TOMKHBI OTPaXKaTh TOTOBHOCTb
1 CIIOCOOHOCTH O0YYaIOMIMXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3HITUEH JTUYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAllUil, IO3UTHBHBIX BHYTPEHHUX YOEXKIEHUI, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, pAaCIIMPEHUE >KU3HEHHOTO ONbITa W OIbITa
ACATCIIBHOCTU B Hpouecce peanmaunn OCHOBHBIX HaHpaBJIeHHfI BOCHI/ITaTeJIBHOfI ACATCIIbHOCTH, B TOM
YHCJIe B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUA:

c(OPMUPOBAHHOCTh TPAKTAHCKOW IMO3UIUU OOYYAIOIIErocs KaK aKTUBHOTO W OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00111eCTBa;

IMPUHATHE TPAAUIIUOHHBIX 06H1€‘I€J'IOB€LI6CKI/IX T'YMaHHUCTHUYCCKUX U JEMOKPATHYCCKHUX HGHHOCTeﬁ;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIILHOCTh B MHTEpECaX Ipa’kJaHCKOro OOIIeCTBa, y4aCTBOBATh
B CaMOYIIpaBJICHUU B 00pa30BaTebHOIN OpraHu3aluu;

yMEHHE B3aUMOJCHCTBOBATh C COIMAIILHBIMA WHCTUTYTaMH B COOTBETCTBUHU C MX (DYHKIUSAMU U
Ha3HAUYCHHEM,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;
2) 1ATPHOTHYECKOT0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCHUICKOMN TPaKIaHCKON UACHTUYHOCTH, TATPHUOTHU3MA,;

[ICHHOCTHOE OTHOILICHHE K TOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHUSIM POCCHHCKHX YYEHBIX B
o0acTi (PU3MKHN U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIero;

4)3CTeTHYECKOr0 BOCIIUTAHUSA



ACTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas OSCTETUKY HAyYHOTO TBOPYECTBA, IPHCYILETO
¢duznyeckoil Hayke;

5) Tpy10BOr0 BOCIMTAHUS:
MHTEpEC K pasIuYHbIM cepam TpoPecCHOHATHHON NesSTETPHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3HMKON U TEXHUKOUM, YMEHUE COBEPIIATh OCO3HAHHBINA BBHIOOP Oymyliei mpodeccuu U peaaTn30BbIBATH

COOCTBEHHBIE )KU3HEHHBIE IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHMIO B oOsacTh GU3MKKA Ha
MPOTS)KEHUU BCEW KU3HH;

6) 3K0/10rHYeCKOr0 BOCIMTAHMSI:

COPMHUPOBAHHOCTh ~ IKOJOTMYECKOH  KyJAbTYyphl,  OCO3HaHHWE  TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBIICHHE JCWCTBUUA B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUS LEJIeH
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacupeHre OIbITa JCSTEIPHOCTH JKOJOTMYECKOW HAINpPaBICHHOCTH Ha OCHOBE HWMEIOIIUXCS
3HaHU# 1o (Pu3MKe;

7) 1EHHOCTH HAYYHOI0 TO3HAHUS:

chopMHPOBaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢busnveckoil HaykH;

OCO3HAHUC IICHHOCTHU Hay‘-IHOf/'I ACATCIIbBHOCTH, TOTOBHOCTbL B IIPOLCCCC UIYUCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATDH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jiornyeckue 1ecTBUA:
CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTyaTH3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
OMPEACIIATh LCIN ACATCIIbHOCTH, 3aaBaTh MapaMCTPbl U KPUTCPHUU UX NOCTHIKCHUS
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

paspabarhiBaTh IUIaH pEUICHHUs MNPOOJeMbl € Y4YETOM aHaiu3a HMEIOMIMXCS MaTepUajbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;



BHOCHUTBH KOPPEKTHUBLI B ACATCIBHOCTH, OLICHUBATH COOTBETCTBHUEC PE3YJIbTAaTOB LCIIAM, OLCHHUBATH
pUCKHU MMOCJIEICTBUM ACATCIIBHOCTH,

KOODJAMHUPOBaTh W  BBINOJMHATH pabOTy B  YCIOBUSAX  peallbHOrO, BHPTYaJIbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOCHCTBUS;

paSBI/IBaTB eraTI/IBHOG MBIIIIJICHUEC HpI/I peIJ_IeHI/II/I KN3HCHHBIX HpO6JI€M.
ba3oBble uccijiegoBarejibCkue AeMcTBUA:

BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUAMU U METOJaMH (PU3UYECKON HAYKH;

BJIQJIETh HaBBIKAMH Y4€OHO-MCCIIEIOBATEILCKOW W MPOCKTHOW NEATELHOCTH B 00JacTH (PU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB peIIeHHs 3ajad (PU3UYECKOTO
COZIEpKaHUs, IPUMEHEHUIO PA3JIMYHBIX METOJA0B TO3HAHUS;

BJIAJIETh BUJAMH JICSITEIBHOCTA IO TIOJYYEHHIO HOBOIO 3HAHMs, €ro WHTEpIpETalNH,
Hp606p3.3OBaHI/IIO nu HpI/IMeHeHI/IIO B paSJII/I‘-IHBIX y‘-Ie6HBIX CI/ITyaLII/I}IX, B TOM 4YHUCIIC HpI/I CO3JaHUHN
y4eOHBIX TIPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITh TIPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3aJ]layy, BBIJIBUTATh TUIOTE3Y €€
pelleHHs, HaXOJIUTh APTyMEHTHI JIA J0Ka3aTesIbCTBa CBOMX YTBEPKICHUW, 3aJaBaTh IMapaMeTpbl U

KPUTEPHUH PELLICHHUS;

AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCIICHUA 3aJadyu PE3YyJIbTaTbl, KPUTHUYCCKU OLCHUBATH HX
AOCTOBEPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHUEC B HOBBIX YCJIOBUAX;

CTaBUTHh U (POPMYIMPOBATH COOCTBEHHBIE 33Ja4ll B 00PA30BATEILHOMN JIESATEIHHOCTH, B TOM YHCIE
NIpU U3y4eHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OMBIT;

YMETb IEPEHOCUTh 3HaHUS MO (PU3UKE B MPAKTUUECKYIO 00JIaCTh KHU3HEAEATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBI/IBUI'aTh HOBBIE UJIEH, IIPEAIaraTh OPUTHHAIBHBIE TOIX0/Ibl U PEILICHMS;

CTaBUTHb HpOGHeMBI " 3aJia4yi, JOMMYyCKAarIHEC aJIbTCPHATUBHLIC PCIICHUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJy4eHUs MH(POpMaIuu (pU3MUEcCKOro Coiep KaHus M3 MCTOYHHKOB Pa3HBIX
THUIIOB, CaAMOCTOATCIILHO OCYHICCTBJIATL IOHCK, aHalin3, CUCTCMATU3allUi0 W HWHTCPIPCTALIUIO
nHGOpMaIUY Pa3INYHBIX BUJIOB U ()OPM MpEICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh NH(OPMALIHH;

UCIOJb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTMIl B pELICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpTraHU3alMOHHBIX 3a/Ja4 C COOJIIoJeHHEeM TpeOoBaHUM

IPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PECypCOCOEpeKEHHs, MPABOBBIX U ITHYECKUX HOPM,
HOpM MH(OPMAIIMOHHON OE30MaCHOCTH;



CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJAEp’KaHMs B pa3iMuyHbIX (opMmMaTax ¢ y4y€TOM Ha3HA4YeHUs
nH(OpMAaIUY U LIEIEBOI ayIUTOPHH, BEIOUpast ONTUMANIbHYIO ()OpMY MIPEICTABICHUS U BU3YaIH3alHH.

KoMMyHHKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:
OCYIIECTBISTH OOIICHUE HA ypoKaX (DU3UKU U BO BHEYPOUHOU EATEIHHOCTH;
pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBa KOMaHAHON 1 MHIMBUYaIbHOU pabOThI;

BBIOMPAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBMHA ¢ yu€TOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH KaXI0T0 4JIeHa KOJUIEKTUBA;

IIPUHUMATD LIEJI1 COBMECTHON IE€ATENBHOCTH, OPTAaHU30BBIBATE U KOOPAWHUPOBATH NEUCTBHSA 1O €€
JOCTWIKCHMIO: COCTaBIIATH IUIAH JCUCTBUM, pacHpeneisiTb pOiad ¢ YYETOM MHEHUN YYaCTHUKOB,

00CyX/1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

OLIEHUBATh KAaueCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHMKA KOMaHIBI B OOIIUI pe3yabTaT MO
pa3pabOTaHHBIM KPUTEPHSIM,

IIpeagaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh MJIEU C MO3ULIUU HOBU3HBI, OPHUTHHAJIBHOCTH,
IIPAaKTUYECKON 3HAUMMOCTH;

OCYHICCTBJIATh MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOSABJIATH
TBOPYECTBO U B006pa)KCHI/Ie, OBITh WHUIUAaTUBHBIM.

PeryasiTuBHbIe YHUBeEPCAJIbHbIE Y4eOHbI€ 1eCTBUSA
Camoopranuszaums:

CaMOCTOATCIIBHO OCYHICCTBJIATH MMO3HABATCIIbHYIO JICATCIBHOCTD B 06HaCTI/I (bI/ISI/IKI/I H aCTpOHOMUMU,
BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH PEIICHUs PAacUETHBIX U KAYEeCTBEHHBIX 3aJ1a4, IUIaH BBITOJIHEHUS
MPaKTUUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAOYTEHHUIA;

JlaBaTh OLEHKY HOBBIM CUTYaI[UsIM;
paciupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEIIOYTEHHI;
JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO U TIPOSIBJICHUIO IPYIUIIMA B 00JacTH (PU3UKH, TMMOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTpOJIB, 3MOLNOHAJIbHBIA HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LEJISIM;

BJaJIeTh HaBBIKAMU I1O3HABATEIbHON peQreKCHH KaK OCO3HAHMS COBEpIIAEMBIX NEHCTBUH U
MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEIIeHUS;

YMETh OIIEHUBATb PUCKHU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U a@pTYMEHTHI IPYTUX MPU aHATIU3€E PE3yIbTAaTOB ACSITEIHHOCTH;

MPUHUMATH ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPHU aHAIHU3E PE3YNbTaTOB AESITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce qoctuxkeHus TMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTpamMMbl MO (U3MKE AJI YPOBHS
cpenHero oo6mero oOpa3oBaHHs Yy OOYYaroIIMXCS COBEPIICHCTBYETCS SMOIMOHAJIBHBIA HHTEJUIEKT,

Mpearnoiararomuil COpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUIEThH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOM YMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeryJINpOBaHUs, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CIOCOOHOCTh aaTUPOBATHCS K IMOLMOHAILHBIM H3MEHEHHSIM U TPOSBISATH THOKOCTH, OBITH

OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBALlMH, BKJIIOYAIOIIEH CTpEeMJICHHE K JOCTHIKEHHIO LIETH U YCIEeXy, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE JICWCTBOBATH MCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIaTHUH, BKJ'IIOLIaIOH_[eﬁ CIIOCOOHOCTH MOHUMATh OMOIHMOHAJIIBHOE COCTOAHHE APYIruX, YUUTHIBATH
€To IMpHu OCYHICCTBIICHUU O6IJ.I€HI/I}I, CIIOCOOHOCTB K COYYBCTBHUIO U CONICPCIKUBAHUIO,

COILIMATILHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHONICHUS C APYTUMU JIFOJIbMU,
3a00TUTHCS, TPOSBISATH UHTEPEC U pa3peliaTh KOHGIUKTHL.

IHPEAMETHBIE PE3YJIBTATDBI



K koniy obyuenust B 10 kijiacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YpOBHE JIOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH y O0YJAIOIUXCS YMEHUM:

J€MOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMHPOBAHUU COBPEMEHHOW HAaydyHOU
KapTUHBl MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKUM M TEXHOJOTUH, B IPAKTUYECKON IEATEIBbHOCTH
JTIOei;

YUUTHIBaTh TPaHUIBl MPUMEHEHHUS W3YUYCHHBIX (PU3NYECKUX MOJeNel: MmaTepuaibHas TOUKa,
WHEpIHaNbHAsl cUCTeMa OTCYETa, abCONIOTHO TBEPJOE TENO, MICABHBIN ra3, MOJACIN CTPOCHHS Ta30B,
KUAKOCTEH U TBEPIBIX TeJ, TOUSUHBIN ANEKTPUUYECKUH 3apsi/l IPH pelIeHnn (HU3HUECKUX 3aau;

pacro3HaBaTh (pU3NUECKHE SBJICHHS (ITPOIECCH) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHHUKH,
MOJICKYJISIPHO-KUHETHYECKONH TEOPUM CTPOCHHSI BEIIECTBA W JJIEKTPOJAUHAMUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE IBIDKEHHE, CBOOOIHOE MAaJCHUE TEN, JBIKCHHE 10 OKPYKHOCTH,
MHepLus, B3auMojeicTBue ten, quddys3us, OpoyHOBCKOE TBM)KEHUE, CTPOCHUE KHUIKOCTEH U TBEPIBIX
TeN, W3MEHeHHe oO0BEMa Tel Npu HarpeBaHWM (OXJAXKIACHHH), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHACHCAIIUA, IIJIABJICHUC, KPUCTAJIJIM3alla, KUIICHUC, BJIIA)KHOCTb BO3/YyXad, IMOBBINICHUC JTAaBJICHUA T'a3a
IIPHU €r0 HarpEeBaHUH B 3aKPBITOM COCYJIE, CBS3b MEXKIy MapaMeTpaMHu COCTOSHHS ra3a B M30IpoIieccax,
ANEKTPU3ALHUS TEN, B3aUMOJICHCTBHIE 3aps/IOB;

OIMKCHIBATH MEXAaHWYECKOE ABW)KCHHE, HUCTONb3ysl (PU3NYECKUE BEIUYUHBI: KOOpPIMHATA, MYTh,
nepeMenieHne, CKOpOCTb, YCKOPEHHME, Macca Tela, CHJIa, UMITYJIbC Teja, KUHETHYeCcKas HSHEeprus,
MOTEHLIMAJIbHAs SHEPrUsi, MeXaHu4yeckas paboTa, MeXaHHYecKas MOUIHOCTh; MPU OMHUCAHUM MPAaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOIB3YEMBIX BEIWYMH, WX OOO3HAYCHHS W EIUHHIIBI, HAXOIUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUHUHY C IPYTMMH BETUYHMHAMY;

OINMCHIBATh M3Y4YEHHBIC TEIJIOBBIE CBOWCTBA TeNl M TEIUIOBBIC SBIICHUS, MCIONB3Yyd (U3HUECKHE
BEJIMYUHBI: JaBJICHUE Ta3a, TEMIIEpaTypa, CPEIHss KUHETUYECKas HHEPTrus XaOTUYECKOIO JIBHIKEHMS
MOJIEKYJI, CpeIHEKBaIpaTHUHasl CKOPOCTh MOJEKYJ, KOJUYECTBO TEIJIOThI, BHYTPEHHSAS dHEprusi, pabora
rasza, KOO(QQHUIMEHT MOJIE3HOT0 JEHCTBUS TEIIOBOTO JABHUraTeNsl; MPU ONMMCAHUU NPABUIBHO TPAKTOBATh
(bu3MYeCKUi CMBICIT HCIONB3YyEMbIX BEJIIMYMH, MX OOO3HAUEHUS W €IUHUIBI, HAaXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (DU3HUECKYIO BETHUUHY C JPYTUMHU BETUYUHAM;

OIIHMCHIBAaTh U3YUEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE SBICHUS (TIPOLIECCHI),
UCIOJIB3YS (PM3HUECKHUE BETMUMHBIL: 3JIEKTPUUECKUM 3aps]l, 2JIEKTPUUECKOe T0Jie, HANPsSKEHHOCTh MO,
MOTEHIIUAJ, Pa3HOCTh MOTEHIIMAJIOB, TpPU OMUCAHUHM NPABHIBLHO TPAKTOBAaTh (DU3MYECKHA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS W €AUHMIIbI; yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME JTAaHHYIO
(U3HYECKYIO BETMYUHY C APYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKUE MPOIECCH U SBICHUS, UCTONB3YS (PU3NUYECKUE 3aKOHBI M MPUHITUIIBL:
3aKOH BceMupHOTo TiaroreHus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHs] MEXAHUYECKOW DHEPIuH,
3aKOH COXpaHEHHs HMMITyJIbCca, MPHUHIMII CYNEPIO3ULMU CWJI, IPUHLIUII PABHOIMpPAaBUS HHEPLUHATHHBIX
CHUCTEM OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, ra30Bble 3aKOHBI, CBS3b
CpeHe KMHETHYECKON YHEPTHH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C aOCOIFOTHOW TeMITepaTypoH, MepBhIi
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pa3inydarhb
CJIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTHYeCKOe BBIPAKECHHE M YCJIOBHS (TpaHUIIbI, 00JIaCTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JEHCTBHS MAaIIWH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyarh yciaoBUs UX O€30IIaCHOTO MCIIOJIb30BaHMsI B TOBCEHEBHOM KU3HU;

BBINIOJHATh  OKCHEPUMEHTHl [0 HCCIEAOBAaHWIO (PU3UYECKUX SBIEHUM M  MPOLECCOB C
UCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHU, Mpu 3TOM (HOpMynHpoBaTh Mpoliemy/3anady u



TUIOTE3Y y4eOHOTo SKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEII0KEHHOr0 000py10BaHUS, TPOBOJAUTD
OTBIT ¥ (POPMYITHPOBATH BHIBOBL;

OCYHICCTBIIATL MPAMBIC W KOCBCHHBLIC H3MCPCHUSA ®H3quc1<1/1x BCJIMYWH, TIPHU 3TOM BLI6I/IpaTb
ONTUMAIbHBIN CHOC06 U3MCPCHUA MW HUCIOJB30BATh H3BCCTHLIC MCTOABI OLCHKHU HOI‘pCHlHOCTGﬁ
W3MEPEHHUI;

HCCIEA0BaTh 3aBUCHUMOCTH MEXAY (GU3UYECKHUMH BEIWYMHAMU C HCIIOJIB30BAHUEM TPSIMBIX
WU3MEpEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH PE3YJIbTAThI MOJTYYCHHON 3aBUCUMOCTH
(bMBUYECKUX BEJIMYHMH B BUE TaOIUI] U TpaUKOB, 1€TIaTh BEIBOBI IO pe3yJIbTaTaM UCCIEIOBAHUS;

coOmroiaTh MpaBmiia OE30MacHOTO TpyJa MPH MPOBEICHUHM HCCICIOBAHWNA B paMKax Y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-MCCIEAOBATEILCKOM H  MPOCKTHOW JAESITENbHOCTH C  HMCIOJIh30BaHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS;

pemars pacy€THbIe 3aJladd C SBHO 3aJaHHON (PU3MYECKOW MOJENblo, UCHONB3Ys (usmueckue
3aKOHBI U TMPUHIUIIBI, HA OCHOBE aHaIW3a YCJIOBUS 3aJaud BbIOMpaTh (DU3HUECKYIO MOJEINb, BBIICISThH
¢du3nyeckrue BEIMYMHBI U (HOPMYIIBI, HEOOXOAUMBIE Ui €€ pelIeHus], IPOBOAUTh PacuéThl U OIICHUBATH
PEAIbHOCTH MOTYYEHHOTO 3HaYeHUS (PU3NYECKON BETMUUHBI;

pelmars KayecTBEHHbIE 3aJaud: BBICTpAaUBaTh JIOTUYECKHM HEMPOTUBOPEUMBYIO  IEMOYKY
paccyXJIeHHIA ¢ OIOPO Ha M3y4EHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MYECKUE SIBICHUS;

HCIIOJIb30BATh IMPU PCUHICHHUU y‘-IC6HBIX 3aaa4 COBPCMCHHBIC I/IH(bOpMaL[I/IOHHLIG TEXHOJIOTUU HJIA
MOWCKA, CTPYKTYPUPOBAHHsS, HWHTEPIpPETAlMd W MPEICTABICHHUS Y4eOHOW W HAYYHO-TOMYIISIPHON
uHpOpMAlUY, TOJYYCHHOM M3 pa3iWYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IOJy4aeMYIO
nHpopMaIuo;

MPUBOJIUTH MPUMEPHI BKJIaJJa POCCUUCKUX U 3apyOeKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (PU3MKE B TOBCEIHEBHOHN >XM3HU i1 OOecredeHus
0€30macHOCTH TpU OOpalleHuH ¢ NpUOOpaMU M TEXHHUUECKUMH YCTPOHCTBAMHM, JJIsI COXPaHEHUS
3JI0pOBbS U COOTIOACHUS HOPM HKOJIOTMYECKOTO MOBEICHHUS B OKPYKaIOIIEH Cpee;

paboTaTh B IPYIIE C BHITOJIHEHUEM PAa3IMUHBIX COLMANBHBIX POJeil, MIaHUpOBaTh padOTy TPYIIIIHI,
paIMOHATIFHO pacHpeeNsiTh O0S3aHHOCTH M TUTAHUPOBATH JEATEIHHOCTh B HECTAHJAPTHBIX CHUTYAIHSIX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXKJ0T0 U3 YUaCTHUKOB TPYIIbI B pEIIEHHE pacCMAaTPUBAEMO MTPOOIEMBI.

K xoniy oOydenust B 11 kjacce nmpeMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPa)aTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

JIEMOHCTPHUPOBATh Ha MpHUMEpax posib U MecTo (U3MKK B (GOPMUPOBAHUN COBPEMEHHON Hay4dHOMU
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKHM M TEXHOJOTUM, B IMPAKTUYECKOW JEATEIBHOCTH
J0JIeH, IeTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHMIIBI IPUMEHEHUS U3YYEHHBIX (DU3MUECKUX MOJIENeH: TOUYEUHBINH AIIEKTPUUYECKHUIl
3apsil, Jy4 CBETa, TOUEUYHBbI MCTOYHUK CBETA, SiAEpPHAsl MOJIENIb aTOMa, HYKJIOHHAs MOJElb aTOMHOIO
sJipa MpH petieHnH GU3NUeCcKux 3ajay;



pacrio3HaBaTh (pu3NUECKHe SBJCHHS (MPOIECChl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKNA ¥ KBAaHTOBOW (U3UKU: DIEKTpUYECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHAYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, JJCKTPOMArHUTHAS WHIIYKIIHS,
JeCTBUE MAarHUTHOTO IIOJII Ha TPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsiji, 3JIEKTPOMAarHuTHBIC
KosieOaHWsT W  BOJIHBL, NPSIMOJIMHEHHOE pACIpOCTpPaHEHHE CBETa, OTPaXKCHHE, TPEIOMIICHHE,
uHTephepeHIys, TUpakuus U TMOIIpU3alMs CBeTa, JUCIepcHus cBeTa, (oTornekrpuueckuii 3¢ dexrt
(boTtordexr), cBeToBOoe MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJOpOAa,
€CTEeCTBEHHAs U HCKYCCTBEHHAsl PaJJIOAKTUBHOCTB;

ONMHUCHIBAaTh M3yUYEHHBIE CBOMCTBAa BelIeCTBA (DJIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKHE,
AIEKTPUUYECKYIO TPOBOJIUMOCTD PA3IMYHBIX CPEM) U FJIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLIECCHI), UCTIOIb3YS
(bu3nueckre BEIUYUHBL: AJIEKTPUUYECKUI 3aps/l, Cujla TOKA, AIEKTPUUECKOE HANPSDKEHUE, SIEKTPUUECKOEe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, SJIEKTPOIBMKYIAsA CHia, paboTa TOKA, MHAYKIHUS MarHUTHOTO
noJis, cuiia Amnepa, cuia JlopeHia, HHIYKTUBHOCTh KAaTYIIKH, SHEPTUs 3JIEKTPUUECKOT0 U MarHUTHOTO
MoJIeH, Mepuoa M 4YacToTa KojeObaHuil B KojeOaTeNnbHOM KOHTYpE, 3apsi U CHia TOKa B Tpoliecce
TFapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoyeOaHul, (POKyCHOE pacCTOSHUE M ONTHYECKas CHJIa JIMH3bI, IPU
OMHMCAaHUU TPABUILHO TPAKTOBaTh (DU3MUYECKUN CMBICT HCTOJIB3YEMbBIX BEIWYUH, UX OOO3HAYCHHS U
€IMHUIIBI, YyKa3bIBaThb (OPMYyJbI, CBS3bIBAIONINE MJAHHYIO (U3NYECKYI0 BEIWYHUHY C JAPYTHUMH
BEJIMYMHAMU;

OIMUCBIBATH H3YYCHHBIC KBAHTOBBIC ABJICHHUA W HPOUCCCHI, HUCIOJb3Yd (bmnqecm/le BCJIIMYHHBI:
CKOPOCTB JICKTPOMAarHuTHEIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETA, DOHEPIUA U UMITYJIBC q)OTOHa, nepuon
nojrypacrana, SHCPrusa CBA3W aTOMHBIX AACP, IPU ONMMCAHUU PABUJIBHO TPAKTOBATH (bHSI/IT-IeCKI/Iﬁ CMBICJI
HCIIOJIB3YEMBIX BEIIMYHH, HUX 0003HaYEHHS U CAWHUIBI, YKa3bIBaThb q)OpMYJ'IBI, CBA3BIBAIOIIUE OaHHYIO
(bmnqecxylo BCJIMYHHY C APYTUMU BCIIMUUHAMUA, BEIYUCIIATH 3HAUCHUC (bHBPI‘-ICCKOfI BCIIMYHHBI,

aHAJTM3UPOBATh (PU3MUECKUE MPOLECCH U SIBICHUS, UCIIONb3YsS (pU3MUECKUe 3aKOHBI M MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M MapaUIeIbHOTO COSAMHEHUS MPOBOAHUKOB, 3aKOH J[Koyisi—
JleHra, 3aK0H AJIEKTPOMArHUTHON MHIYKIIUH, 3aKOH MPSMOJIMHEHHOTO PAaCIPOCTPAaHEHUS CBETA, 3aKOHBI
OTpaXEHHUs CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHWEe OWHITeWHa st ¢Gotodddexra, 3akoH
COXPAaHEHUS SHEPTUH, 3aKOH COXPAHCHHUS UMITYJIbCa, 3aKOH COXPAHECHUS DJICKTPUUECKOTO 3apsiaa, 3aKOH
COXpaHEHHsI MaCCOBOTO YHCJIa, TIOCTYIaThl bopa, 3aK0H pauoaKTUBHOTO paclaia, MpH dTOM pas3iIHyaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MATEMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPaHHIIBI, OOJIACTH)
MPUMEHUMOCTH;

OTIpEe/ICIIATh HANpaBJICHUE BEKTOpa HHAYKIUUM MarHUTHOTO TOJS MPOBOJAHHKA C TOKOM, CHJIBI
Awmmnepa u cuisl JIopeHna;

CTPOUTH M OTIMCHIBATh N300paKEeHHE, CO3/ITaBAeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh  OKCHEPUMEHTHl [0 HCCIEAOBaHWIO (PU3MYECKUX SBIEHUM M  MPOLECCOB C
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUU: Mpu 3TOM (opMynupoBaTh npoliemy/3anady H
TUIIOTE3Yy Y4€OHOTO HKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUS, TPOBOINUTH
OTIBIT U (POPMYITHPOBATH BHIBOBL;

OCYILIECTBIATh MpPSIMbIE M KOCBEHHBbIE M3MEpeHMs] (M3UYECKUX BEIMYMH, MPU ITOM BBIOMpPATH
ONTUMAIbHBIN CHOC06 U3MCPCHUA ©W HUCIOJB30BATh H3BCCTHLIC MCTOABI OLCHKHU HOI‘peH_IHOCTeI\/Jl
W3MEpEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (DPU3MYECKMX BEJIMYMH C MCIOJb30BAaHMEM MNPSAMBIX HU3MEPEHUIl: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHpOBATH pPE3yAbTaThl MOJYYEHHOH 3aBUCUMOCTH (DU3UYECKUX
BEJIMYMH B BUJIE TaOJIUI] U TpaUKOB, JeJaTh BHIBOJbI IO PE3YJIbTaTaM UCCIIEOBAHUS;



coOmroiaTh MpaBmiia O€30MacHOTO TpyJa MPH TPOBEICHUHM HCCICIOBAHWNA B paMKax Y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-MCCIEOBATEILCKOM H  MPOCKTHOW JACSITENbHOCTH C  HCIOJIh30BaHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS;

pemars pacy€THbIE 3aJadd C SIBHO 3aJaHHON (PU3MYECKOW MOJENblo, UCHOJB3Ys (usmveckue
3aKOHBI U TPUHIUIIBI, HA OCHOBE aHAIW3a YCJIOBUS 3aJaud BbIOMpaTh (DU3HUECKYIO MOJEINb, BBIICISThH
¢dusnveckrue BEIMYUHBI U (HOPMYIIBI, HEOOXOAUMBIE Ui €€ pelIeHus], IPOBOAUTh PacuéThl U OIICHUBATH
PEAIbHOCTH MOTYYEHHOTO 3HaYEHUS (PU3NYECKON BETMUUHBI;

pelmars KayecTBEHHbIE 3aJjaud: BBICTpAaUBaTh JIOTUYECKHM HEMPOTUBOPEUMBYIO  IEMOYKY
paccyXJIeHHIA ¢ OIOPO Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

HCIIOJIb30BATh IMIPU PCUHICHHUU y‘-Ie6HLIX 3aaa4 COBPCMCHHBIC I/IH(bOpMaL[I/IOHHBIG TEXHOJIOTUU HJIA
MOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAlMd W MPEICTABICHHUS Y4eOHOW W HAYYHO-TOMYIISIPHON
uHpOpMAIUY, TOJYYEHHOM M3 pa3iWYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IOJy4aeMYIO
nHpopMaIuo;

OOBSICHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB, pa3iuyarh yCIOBUS
nx 0e301acHOro MCIOIb30BaHUs B TOBCEIHEBHOM JKU3HH,

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX Y4EHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3UKE B TOBCEIHEBHOHN >KU3HU i OOECIeYCHHUS
0e30MmacHOCTH MpH OOpalieHuu ¢ OpubdopaMu M TEXHHUUYECKUMH YCTPOMCTBAMHM, IJII COXPAHEHHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTUYECKOT0 TIOBEICHHUS B OKpYXKarollei cpee;

paboTath B TpyIIE C BHITOJTHEHUEM PA3IUYHBIX COLMANBHBIX POJIeH, IJIAHUPOBATh Pa0OTY IPYIIIEI,
panMoHaNbHO pacrpeneNniaTh 00A3aHHOCTU U TUTAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAlUsX,
a/IeKBaTHO OIICHUBATh BKJIAJI KaXKJ0T0 U3 YUaCTHUKOB TPYIIIbI B pEIIEHHE pacCMAaTPUBAEMO MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne || HanmeHnoBaHue pa3fenoB U TEM | KoanuectBo uacos OCHOBHBIE BUJIBI ACSITEIBHOCTH OnexTpoHHbIe (IIUPPOBHIE)
n/m MIPOrpaMMBbI Beero| Kontposnsusie || Tlpaktuueckne oOyuaromuxcs o0Opa3oBaTeNibHbIE PECYPCHI
paboThI paboThI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHMUSA |
1.1 ||®u3nka u METObI HAYYHOTO 2 N3ydyeHne HayyHBIX (AMIOMPUUYECKUX U [[bubamnoreka [IOK
HO3HAHUS TEOPETUYECKHUX ) METOAOB MO3HAHUS https://m.edsoo.ru/7f41bf72]]

OKpY’KaloIlero Mupa.

OO6cyx1eHre rpaHull IPUMEHUMOCTH

(bU3NYECKHUX 3aKOHOB U TEOPUH.

PaboTa B rpyriie mo moaroToBke

KOPOTKHX COOOIIEHUH O POJIM U MECTEPU3UKU

B HayKe M B IPAKTUUYECKON AEATEIbHOCTU

JIIOJIEH.

JIeMOHCTpalLusl aHAJIOTOBBIX U LIU(POBBIX

U3MEPUTENBHBIX TPUOOPOB,KOMIIBIOTEPHBIX

JTAaTYHKOB.

OcBoeHre OCHOBHBIX PUEMOB pabOTHIC
g poBoii 1aboparopueil o pusuke

|I/IToro 1o pasneny H 2 H |
[Pazen 2. MEXAHMKA |
2.1 ||Kunemartuka 5 [IpoBeneHMe FSKCIEpUMEHTA: H3yUYCHUE [[bubmuoTexa [TOK

HEPAaBHOMEPHOTO JBUKEHUS C LEIbIO
oTpesieNIeHUs MTHOBEHHOM CKOPOCTH;
UCCIIEIOBaHNE COOTHOIICHUS MEXAY MyTAMH,
MIPOMICHHBIMU TEJIOM 3a MOCJEeI0BATENbHbIE
PaBHBICTIPOMEKYTKH BPEMEHU MIPH
PaBHOYCKOPEHHOM JBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PAaBHO HYIIIO;
M3Y4YEeHUE IBUKCHUS IIapUKa B BSI3KOU
KUJIKOCTHU; U3yUEHUE ABUKEHUS Tea,

https://m.edsoo.ru/7f41bf72]]
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HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

OpOIIEHHOTO TOPU30HTAIBHO.
OOBsicHEHNE OCHOBHBIX IPUHIIUTIOBICHCTBUS
TEXHUYECKUX YCTPOMCTB,TAKUX KAK:
CIUIOMETP, IIEMHbIE U peMEHHBIE MTepelaun
JBUKEHUSI; U YCIIOBHUI X 0€301MacHOTo
WCII0JIb30BaHUSI B IOBCEIHEBHOM
KU3HU.
Pemenue pacu€THpIX 3a1a4 ¢ SBHO3aJaHHOU
(U3HYECKOI MOJIEIBIO C UCIIOTh30BAaHHEM
OCHOBHBIX ()OPMYIKHHEMATHKU.
[TocTpoenue u ananm3 rpaduKoB
3aBUCUMOCTEN KMHEMATHUYECKUXBEIUYUH OT
BPEMEHH 7151 PABHOMEPHOTO U
PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO
JIBKEHUS.
Pacno3naBanue ¢pu3ndeckux sBICHUIB
y4eOHBIX OIBITaX U OKPY’KaIOLIEH KU3HU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE ABMXKEHKE, CBOOOTHOE
MajJieHue TeJI,ABUKEHUE TI0 OKPYKHOCTH.
Ornurcanre MEXaHUYECKOTO IBUXKEHHUS C
UCIOJIb30BaHNEM (PU3UYECKUX BEINYHNH:
KOOpJAMUHATA, TYTh, IEPEMEILICHHE, CKOPOCTD,
yckopenue. Pabora B rpymnmnax npu
TUTAaHUPOBAHUM,IIPOBEIEHUU U MHTEPIPETALIUN
pPEe3yIbTATOB OIBITOB U aHAIHN3E
JOTIOJTHUTENBHBIX UCTOUHUKOB

uH(pOpMAaIINU TI0 TEMe

2.2

JnHamuka

CpaBHEeHHME Macc B3aMMOAEHCTBYIOIIUXTEI.
N3ydenune 3aBUCUMOCTH CUJIbI YIIPYTOCTH OT
nedopmanuy; CpaBHEHUECHIT TPEHHUS TIOKOS,

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f41bf72]]
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HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

KaueHUS U CKOJIbKEHHUS.
OO0mbscuenue HeBecoMocTH. [IpoBenenue
AKCIIEPUMEHTA: HCCIIEJOBAHUE 3aBUCUMOCTH
CUJI YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE

Y PE3MHOBOM 00pa3iie, OT uX aedopMaIy;
M3Y4YEeHHE JBUKEHMsI OpyCKa 110 HAKIOHHOU
IIJIOCKOCTH; UCCIIEIOBAHUE YCIOBUN
PaBHOBECHUSITBEPIOTO TEJA, UMEIOLIETO OCh
BpallleHusl.

OOBsicHeHrne 0cOOEHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTOMPSIMOJIMHEHHOTO
JBUKECHMSI, CBOOOTHOTO TIa/ICHUS TEll,
JBUYKEHUSIIO OKPY>KHOCTH HAa OCHOBE 3aKOHOB
HrroTona, 3aKk0Ha BCEMUPHOTO TATOTEHHUS.
OOBsicHEHNE OCHOBHBIX IPUHIIUTIOBICHCTBUS
MOAIIUITHUKOB ¥ UX MPAKTUYECKOTO
MIPUMEHEHUS.

OOBbsicHEeHUE TBUKEHHS UCKYCCTBEHHBIX
CIIyTHUKOB.

Pemenue pacu€THpIX 3a1a4 ¢ SBHO3aJaHHOMU
(bu3nYeCcKoil MOJEINbIO C UCTIOIb30BaHHUEM
OCHOBHBIX 3aKOHOBH (DOPMYIT TUHAMUKH.
Pacno3naBanue ¢puznueckux sSiBICHUNB
y4eOHBIX OMBITAX U OKPYXKArOIIeH

JKU3HU: UHEPLIMSI, B3aUMOICUCTBHUE TETI.
AnHanu3 GU3NYECKUX MPOIECCOB U

SIBJIGHUH C UCTIOJIb30BaHUEM 3aKOHOB U

HpI/IHI_II/IHOBZ 3aKOH BCCMI/IpHOI‘O TATOTCHUA, I,
IT u 11T 3akoHb! HhroTOHA, TPpUHITUTT
cynepn031/1u1/m CHII, HpI/IHL[I/IHpaBHOHpaBHOCTI/I




No || HanmmeHoBaHMe pa3ziesioB U TEM KonnuectBo wacoB ‘ OcCHOBHBIE BUBI ACATEITBHOCTH DneKkTpoHHbIE (IU(PPOBHIE)
/1 MpOrpaMMbI Beero|[Kontposbsie [ TIpaktnueckue o0yJaromuxcs o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
H ‘ MHEPIHATIBHBIX CUCTEM OTCUETA H
2.3 ||3aKOHBI COXpaHEHHS B MEXAHUKE 6 1 1 [IpoBenenue SKCiepuMeHTa: U3y4EHUE [[BubmuoTexa [JOK

abCOIFOTHO HEYIIPYTOro yaapa

C TIOMOIIBIO JIBYX OJJMHAKOBBIX HUTSHBIX
MasiTHUKOB; HCCIIEIOBAHUECBSA3H PAOOTHI CUIIBI
C U3MEHEHUEM MEXaHUYECKON SHEPTUU Tena
Ha IPUMEPE PACTSHKEHUS PE3UHOBOT 0KI'YTa.
OneHka abCOIOTHBIX U OTHOCUTENBHBIX
MOTPEUIHOCTEN U3MepeHH pruznyeckux
BEJIMYMH.

Pemenue pacu€THpIX 3a1a4 ¢ SBHO3aJaHHOMU
(bu3nIeCKOil MOJIENBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJT TUHAMUKHU U
3aKOHOB COXPAHEHUS.

Pemienue xauecTBEHHBIX 3a7]a4 C ONOPO Ha
U3Y4EHHBIE B pazaene «MexaHuKka» 3aKOHBI,
3aKOHOMEPHOCTHH (PU3UYECKHE SIBIICHUS.
Ornurcanne MEXaHUYECKOTrO JBUKEHHUS C
UCIOJIb30BaHNEM (PU3NYECKUX BETNYHH:
HMITYJIbC T€J1a, KHHETHYECKas SHEPTrus,
MMOTEHIMAIbHAs SHEPT U, MEXaHUYECKas
paboTa, MexaHHYeCKast MOIIHOCTb.

AHanu3 pU3NYECKUX MPOIIECCOB U SIBJICHHM C
HCII0JIb30BAaHNEM 3aKOHA COXPAaHEHUs
MEXaHNYECKON SHEPrUH,3aKOHA COXPAHECHUS
HMITYJIbCA.

OObsicHeHNE OCHOBHBIX PUHIIAIIOB ICHCTBUS
Y IPAKTUYECKOr0 MPUMEHEHMS TEXHUYECKUX
YCTPOMCTB,TAKUX KaK: BOIOMET, KONIED,
MPYKUHHBINA TUCTOJIET.

https://m.edsoo.ru/7f41bf72]]
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HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

OObsicHEHNE JBUKEHHUS PaKeT C OTIOpPOiTHa
U3ydeHHbIE (PU3MUECKUE BETMUUHBI U3aKOHBI
MEXaHHKH.

Hcnonp3oBanue mpy MOArOTOBKE COOOIICHUH
O MIPUMEHEHUH 3aKOHOB MEXAHUKH
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUI
JUI IOMCKA, CTPYKTYPUPOBaHUS,
UHTEPIIPETALMH U ITPEICTaBICHHUS
uHpOpMalnY, KPUTHIECKUH aHaJN3
nony4yaemoit nnpopmarmu [Iposenenue
KOCBEHHBIX U3MEPEHUMN, UCCIICIOBAHUN
3aBUCUMOCTEH (PU3MUECKUX BEIMYMH,
IIPOBEPKA NPEJIOKEHHBIX THIIOTES

|I/IToro 1o pasneny

|18 |

|Pa3Ile.11 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

9

1

[IpoBeneHmne SKCIIEpUMEHTA: ONIpeIeTIeHNE
Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha
OCHOBE M3MepeHui 00bEMa KOMHATHI,
JABJICHUSA TEMITepaTyphl BO3/lyXa B HEH;
HCCIIE0BAHUE 3aBUCUMOCTU MEXKTY
rapamMeTpaMH COCTOSTHUS pa3peKeHHOTorasa.
OHGHKa a6COJHOTHBIX 1 OTHOCHUTCIIBHBIX
MOTPENTHOCTEH M3MEpeHUN (HU3UIECKUX
BCJIMYUH.

OOBsicHEHNE OCHOBHBIX IPUHITUIIOB ICHCTBUI
TepMOMETpa U OapoMeTpa UYCIOBHH UX
0€30I1aCHOr0 UCIIOJIb30BAaHUS B IOBCEIHEBHOM

KU3HH.
Pacnio3naBanue pu3n4eCKUX SIBICHUNB

[[BubmmoTeka IIOK
https://m.edsoo.ru/7f41bf72]]
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HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

y4eOHBIX OIBITaX U OKPY’KaIOLIEH KU3HU:
muddy3usi, OpOyHOBCKOE JIBMKEHHE.
OnucaHue TEIUIOBBIX SIBICHUM C
UCTOJIb30BaHUEM (PUBNIECKUX

BEJIMYUH: IaBJICHHE T'a3a, TEMIIepaTypa,
CpEeIHsIsl KHHETUYECKAasi SHePrusi
XA0THYECKOTO JIBU’KEHHSI MOJIEKYI,
CPEIHEKBaApaTUYHAS! CKOPOCTh MOJIEKYIL.
AHanu3 pU3NYECKUX MPOIECCOB HIBJICHUH C
ucrojibzoBanneM MKT,ra3oBbIx 3aKOHOB,
CBSI3U CPEJIHEN KUHETUYECKOU SHEPTUr
TEIJIOBOTOJIBUKEHHSI MOJIEKYJT C aOCOIOTHOM
TeMIepaTypou.

Pemenue pacu€THpIX 3a1a4 ¢ SBHO3aJaHHOMU
(U3HYECKOI MOJIENBIO C UCTIOIB30BAaHUEM
OCHOBHBIX TToJiokeHuit MKT, 3axkoHOB 1
hopMyIMONIEKYIIIPHON (DU3UKH.

Pa6ora B rpynnax npu IiaHupOBaHUH,
MIPOBEACHUMU U UHTEPIIPETALNN PE3YIHTATOB
OMBITOB U aHAJIN3€ JOTOJHUTEIbHBIX
HMCTOYHUKOB UH(OPMAIIUH TIO TEME

3.2

OCHOBBI TEpPMOAMHAMUKHI

10

[IpoBeneHue skciepuMeHTa: U3MEPEHUE
YAEIbHOM TEITIOEMKOCTH BEILIECTBA.

OneHka abCOIOTHBIX M OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MepeHui prusnyeckux
BEJIMYMH.

N3yuenune moeneit mapoBoit TypOWHBI,
JBUTATEJS] BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATEIIS.

OOBsicHEHNE IPUHITUTIOB JIEHCTBHS M YCJIOBUI

[[bubmuoTexa [IOK
https://m.edsoo.ru/7t41bf72]]
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HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

0€30I1aCHOT0 MCIIOIL30BaHUS B
MOBCEIHEBHOM KWU3HU JBUTATEIABHYTPEHHETO
CropaHusi, OBITOBOTOX OJIOTMIIEHUKA,
KOHAUIMOHEPA.
OmnuncaHne CBOMCTB Te M TEIJIOBLIXSABICHUH C
UCIOJIb30BaHNEM (DU3MUYECKUX BEITHYUMH:
JaBJICHUE ra3a,TeMIepaTypa, KOJIUYECTBO
TEIIOTHI, BHYTPEHHSS DHEpTHs, paboTa rasa.
Pemenue pacu€THpIX 3a1a4 ¢ SBHO3aJaHHOMU
(hU3UIECKON MOJIETBIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOBH (DOPMYIT MOJIEKYISIPHOM
(bU3MKK ¥ TEPMOAMHAMUKHY.
Pemienue xauecTBEHHBIX 3a7]a4 C ONOPO Ha
M3y4YeHHbIE B pazjeine «MoekynsipHas
(hU3MKa UTEPMOIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NICCKUCSIBICHHUSI.
Pabota B rpynmnax npu aHaiuze
JOTIOJTHUTEIBHBIX UCTOYHUKOB WH(MOpMAITUU
10 TEME

3.3

ArperaTHbl€ COCTOSIHUS
BeniecTBa. Ma3oBbIe MEPEXOAbI

IIpoBeneHune HKCIEPUMEHTA: U3MEPCHHE
OTHOCUTEJIbHOM BIIAJKHOCTH BO31yXa.
OreHka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MepeHui prusnyeckux
BEJIMYHH.

N3ydeHue CBONCTB HACHIILIEHHBIXITAPOB,
CIIOCO0OB M3MEPEHUS BIAXHOCTH
HaGnroneHne KumneHus npu MOHMKEHHOM
JABJICHUH, HATPEBAHMSH I1JIaBICHHUS
KPUCTAJUIMYECKOT0 BELIECTBA.
OOBsicHeHHE TPUHIIUIIOB IEHCTBHS U yCIOBUH

[[bubmuoTexa [TOK
https://m.edsoo.ru/7f41bf72]]
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HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

0€30MacHOT0 UCTIOIb30BaHUB TOBCEIHEBHON
KU3HU TUTPOMETPA, ICUXPOMETPA,
KaJIOpUMETpA.

W3ydyeHne TeXHOIOTHI MOTyICHHUS
COBPEMEHHBIX MaTE€pPHAaJIOB, B TOM YHCIIE
HAaHOMAaTepHaJIOB.

Pemenue pacu€THpIX 3a1a4 ¢ SBHO3aJaHHOU
(bu3NYECKOil MOJIEIBIO C UCIIOIb30BAHUEM
YpaBHEHUSITEIIJIOBOTO OaiaHca.

Pemienue xauecTBEHHBIX 3a7]a4 C OITOPOM Ha
M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU 1
¢dusnueckuesBiaeHus o Teme. Pacro3snaBanue
(U3NYECKUX SBJICHUNB Y4EOHBIX ONBITAX U
OKpY>Karolen Ku3Hu: aegopmarus TBEPIbIX
TeJ, HarpeBaHUE U OXJIAXKICHHE Te,
W3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB ¥ ()OPMYIT MOJIEKYISIPHOU (PU3UKH.
Hcnonb3oBanre nHGOPMALIMOHHBIX
TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALMH U IPEICTaBICHUS
nH(pOpManu MPU MOATOTOBKE COOOIIEHHH O
MPUMEHEHUHU3aKOHOB MOJICKYIISIPHOHN QU3UKH
Y TEPMOJAMHAMUKH B TEXHUKE U TEXHOJIOTHSX

|I/IToro 1o pazneny

|24 |

|Pa3Ile.11 4. QJIEKTPOAUHAMUKA

4.1

DJIEKTpOCTaTUKa

10

[TpoBenenue sKCIEpUMEHTa: U3MEPEHUE
IEKTPOEMKOCTH KOHJICHCATOPA.
OneHka aOCOOTHBIX M OTHOCUTEIBHBIX

[[BubmmoTeka IIOK
https://m.edsoo.ru/7f41bf72]]
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/o

HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

MOTPEIIHOCTEN U3MepeHui pruznyeckux
BEJIMYMH.

N3yuenue npuHIMIIOB AEHCTBUAAIEKTPOCKOIA,
JJIEKTPOMETPA, KOHJEHCATOPA.

N3yueHue npUHIUIIOB IEHCTBUS U YCIIOBUU
0€301MacHOT0 MPUMEHEHHSIB MPAKTUYECKOM
YKU3HH, KOIMPOBAJIBLHOTO aIllapaTa, CTpyHHOro
IIpUHTEpA.

PaccmoTrpenue pusnuecknx OCHOBaHMMA
ANEKTPOCTATUYECKOM 3aIUTHI U 3a3€MJICHUS
ANEKTPOTPUOOPOB.

Pemenue pacu€THpIX 3a7a4 € SBHO 3a1aHHOMN
(bu3nYeCcKOil MOJEIBIO C UCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOBH (DOPMYIT 37I€KTPOCTATHKH.
Pemenne kaueCTBEHHBIX 3a/1a4 C ONIOPOM Ha
M3Yy4YEHHBIE 3aKOHBI,3aKOHOMEPHOCTH U
¢bu3nveckue BICHUS dJIEKTPOCTATHKY.
Pacno3naBanue ¢puznueckux sSiBICHUNB
y4eOHBIX OIBITaX U OKPY’KaIOLIEH KU3HU:
AJIEKTpU3aLUs TEN, B3aUMOJEHCTBHE 3apsA 0B U
00BSCHEHHENX HAa OCHOBE 3aKOHOB M ()OPMYIT
AJIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB BEIIECTBA U
ANEKTPUYECKUX SABJICHHI C HCIIOIb30BAHUEM
(bU3MYECKUX BEJIUYUH: SJIEKTPUUECKUN 3apsi,
HaIpPsKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
MMOTEHIMAJ, PA3HOCTh TOTEHIUAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 GpU3NYECKUX MPOLIECCOB USABICHUN C
UCIOJIb30BaHNEM (U3UUYECKUX 3aKOHOB:




/o

HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

3aKOHa COXPaHEHUs IEKTPUUECKOro 3apsaa,
3akoHa Kyinona.

Pabota B rpymnmax mnpu aHaauze
JOTOTHUTEIBHBIX UCTOYHUKOB HH(POPMALIUH U
MOJrOTOBKE COOOIIEHUIO MPOSBICHUH
3aKOHOB DJIEKTPOCTATUKUB OKPYXKaroIen
YKU3HU U IPUMEHEHUU UX B TEXHUKE

4.2

ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK.
Toku B pa3muyHbBIX Cpeaax

12

IIpoBeneHune SKCIepUMEHTA: U3y4EeHUE
CMEIIaHHOTO COEAMHEHHS PE3UCTOPOB;
n3mepenue JJIC UCTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHHS; HAOIIOICHNE
JJIEKTPOJIN3A.
OreHka aOCOIOTHBIX M OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MepeHui pruznyeckux
BEJIMYUH.
OOBbsicHeHHE IPUHLIUIIOB AEUCTBUS UYCIOBUN
0e30macHOT0 MPUMEHEHUs aMIIEpMeTpa,
BOJIbTMETPA, PEOCTaTa,UICTOYHUKOB TOKA,
JJIEKTPOHATPEBATEIIBHBIX U
AJIEKTPOOCBETUTENHHBIX PHOOPOB,
TEPMOMETPA COIIPOTUBIICHUS, BAKYYMHOI'O
IMOAa, TEPMHUCTOPOB U (HOTOPE3UCTOPOB,
MOJIYIPOBOJHUKOBBIXJUOIOB, FaIbBaHUKHU.
Pemenue pacu€THpIX 3a1a4 ¢ SBHO3aJaHHOMU
¢bu3nUecKoil MOIeNIbIO
C ACIIOJIB30BAHUEM OCHOBHBIX 3aKOHOBH
dbopmyi Tembl «I[1O0CTOSIHHBIH 3NTEKTPUIECKHIA
TOK».
Pacno3naBanue ¢pusnueckux siBICHUN B
y4eOHBIX OIBITAX U OKPYKAIOLIEH KU3HU:

[[bubmuoTexa [ITOK
https://m.edsoo.ru/7f41bf72]]
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/o

HaunmenoBanue pa3nenoB u Tem
IIpOrpaMMBI

KonnuecTtBO yacoB

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

OCHOBHBI€ BH/IbI JICITEIILHOCTH
o0yJaromuxcs

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECyPCHI

AIEKTpUYECKasi MPOBOAUMOCTb,TETIIOBOE,
CBETOBOE, XMMHUUECKOE, MATHUTHOE JECHCTBHS
TOKA.

AHaJIN3 PJIEKTPUYECKUX SBJICHUHN U MPOLECCOB
B LICIIAX ITOCTOAHHOT'O TOKAC UCITIOJIb30BAHUEM
3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U ApaJLIEILHOTO
COEAMHEHMS TPOBOJAHUKOB, 3aK0H JIKOys-
Jlenria.

Onucanue U3y4eHHBIX CBOMCTB BEIIECTB U
INEKTPUICCKUX SIBICHUIC UCTIOIB30BaHUEM
(bU3NYECKUX BETUYMH: SJEKTPUUECKUH 3aps,
cuJjia TOKa, JJIEKTPUYECKOE HaIpsKEHHE,
AIEKTPUIECKOE COMMPOTUBIICHHUE, PA3HOCTh
norennuanos, JJ1C, paboTaToka, MOIIHOCTh
TOKA.

Hcnonbs3zoBanne nHGOPMAIIMOHHBIXTEXHOJIOT U
JUIA TIOMCKA, CTPYKTYPHUPOBaHUs,
HHTEPIIPETAlUN U IIPEACTaBICHUSA
nH(pOpMaIUU MPU MOATOTOBKE COOOIICHUH O
HpI/IMeHeHI/II/I 3aKOHOB ITIOCTOSSHHOT'O TOKA B
TEXHHUKEC UTCXHOJIOTHUAX

Hroro no pazneny

|22 |

PesepBHOE BpeMst

L2 |

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KJIACC

Ne HanmeHoBaHue pa3ienoB U TeMm KonnuectBo yacos OCHOBHBIE BUIBI IEATETLHOCTH DnexTpoHHbIe (ITUPPOBBIC)
n/m MIPOrPaMMBbl Beero| Komtponbhbie || [lpakTudeckue 06 yJaIOIUXCs 00pa3oBaTeNbHEIE PECYPCHI
paboTsI paboTsI
Paznea 1. JIEKTPOJIUHAMMUKA
1.1 |IMarauTHOE TI0JIE. 11 1 3 [[BubauoTeka [JOK

DneKTpoMarHuTHast UHIYKIUS

[TpoBeneHue HKCIIEPUMEHTA: U3Y4YECHUE
MarHUTHOTO I1OJIS KaTYIIKU C TOKOM;
UCCJIEIOBAHNE JENUCTBUS TIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM; MCCJIEJOBaHUE
ABJICHUS DJIEKTPOMATHUTHON MHITYKIUH.
Onenka abCOIIOTHBIX U OTHOCUTEIIBHBIX
HOTPEIIHOCTEN H3MepeHHH (PU3NIECKUX
BEIINYMH.

OOBsicHeHHE TPUHIIUITIOB ACHCTBUS U YCIOBUN
0€3011acHOT0 MPUMEHEHHS TOCTOSTHHBIX
MarHuTOB, JIEKTPOMAarHUTOB,
3JIEKTPOABUIATENS, YCKOPUTEIIEH
JJIEMEHTapHBIX YaCTHLl, UHAYKIHOHHOW TICYH.
Pewrenne pacu€THBIX 3a/1a4 HA IPUMEHEHUE
(dopmyn Tembl «MarHuTHoe moie.
DNEKTPOMAarHuTHAsE HHIYKLHS.

Pemienne kauecTBEHHBIX 3a4a4 ¢ ONIOPOU Ha
U3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(du3ndeckue siBIeHUs TeMbl «MarHuTHOE NoJe.

DNeKTpOMarHuTHasE UHAYKIIUS».

Omnpenenenue HanpaBIeHNs] BEKTOPAUHTYKIIUU
MarHUTHOTO TOJISl MPOBOJIHUKA C TOKOM, CHJIBI
Awmnepau cuisl JIopeHna.

Pacnio3naBanue ¢pu3ndecKkux sSBICHUNB
y4eOHBIX OIBITaX U OKPY’KaIOLIEeH )KU3HU:
BSaHMOHeﬁCTBHG MAarHuToB, 3JICKTPOMAarHuTHasA
UHAYKINS, JeficCTBIe MarHUTHOTO MOJIS Ha

https://m.edsoo.ru/7f41c97¢]]
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Ne HaumenoBaHue pa3ienoB U TeM KoanuecTBo yacoB ‘ OCHOBHBIE BUIEI IEATEIBHOCTH OneKkTpoHHbIE (TTUPPOBEIE)
n/n MPOrpaMMBbI Beero| Koutpombhbie || [lpakTidecke 06 y4aroIHXCs 00pa3oBaTebHBIC PECYPCHI
paboTHI paboTHI
MIPOBOJHUK C TOKOM U JBHXKYILLIAKCS 3apsi.
AHanu3 3IeKTPOMArHUTHBIX SIBJIEHUIC
HUCITIOJIB30BAHUEM 3aKOHA 3JTCKTpOMaFHPITHOI>'I
uHAYKIUU. ONKUcaHne N3y4eHHBIX CBOMCTB
BCIIICCTB N BHeKTPOMaFHI/ITHBIXHBJ'ICHI/II\;I C
UCTIONIb30BaHUEM (PU3NYESCKUX BEITUUHH:
WHYKIYS MAaTHUTHOTO TOJIs, cujia AMIiepa,
cuna JlopeHna, MHIYKTUBHOCTh KaTyIIKH,
SHEPrus AJIEKTPUUIECKOTO U MArHUTHOTONIOJIEN
|I/IT0ro 10 pa3nerny H 11 H
|P33Ile.]1 2. KOJIEBAHUSI 1 BOJIHBbBI
2.1 |MexaHHYECKHE U 9 1 [[BubnuoTteka [JOK

OJICKTPOMArHuTHBIC KOJIeOaHM

HccnenoBanue napaMeTpoB

K0J1e0aTEeIbHON CUCTEMBI — IIEPHO0/1a,9aCTOTHI,
aMILTUTYABI U (pa3bl KoneOaHui (MpYKMHHBIN
U/WIIMMaTeMaTHYeCKUH MasATHUK).
Hab6mronenue 3aTyxarommx KoieOaHu.
UccnenoBanue CBOMCTB BHIHYKIEHHBIX
KoJie0aHui.

Hab6monenue pezonanca. [IpoBenenue
SKCHEPUMEHTA: UCCIIEI0BAHNE 3aBUCUMOCTH
nepuoAaMalbix KojiebaHuii rpy3a Ha HUTH

OT JUTMHBI HUTH U MACCBI IPy3a; UCCIIEJOBAaHUE
MIEPEMEHHOT0 TOKAB LIETH U3 IIOCIIEI0BATENBHO
COEIMHEHHBIX KOHIEHCATOPA, KATYIIKUHI
pe3ucropa.

Onenka abCOMIOTHBIX M OTHOCHTEIBHBIX
HOTPEIIHOCTEN U3MepeHHH (PrU3NIecKIxX
BEJINYMH.

OOBsicHeHHE IPUHIIUIIOB ACWCTBUS UYCIOBHIA
0€3011aCHOTO MPUMEHEHUS SJIEKTPUIECKOTO

https://m.edsoo.ru/7f41c97¢]]
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n/a

HaumeHnoBaHue pa3zienoB U TeM
MPOrpamMMBbl

KommaectBo gacos

Bcero

KonTponbHbie
paboThI

IIpakTnueckne
paboTHI

OCHOBHBIE BH/IbI ICSITEITbHOCTH
00yJaromuxcst

OnexTpoHHbIe (HUPPOBHIE)
o0pa3oBateNbHbIE PECYpPCHI

3BOHKA, TEHEPATOPANIEPEMEHHOTO TOKA, TUHUN

3JIEKTpoTepeiay.

Pemenue pacu€THbIX 3aa4 C ABHO 3aIaHHOM
(U3UYECKON MOJIETIBIO C UCITOJI30BAHUEM
OCHOBHBIX 3aKOHOBHU ()OPMYJI, ONTHCHIBAIOLITIX
MEXaHUYECKUE U JICKTPOMArHUTHBIC
KOJIEOaHHS.

Onucanye MEXaHUYECKUX U
AJICKTPOMArHUTHBIX KOJIEOaHMIIC
HCITOJIH30BaHUEM (DU3NYECKUX BETUIMH:
MEePUOJI ¥ YaCTOTa KOJIeOaHUH, aMIUTUTYAa U
dazakoneOaHuid, 3aps1 ¥ CHJIa TOKA

B TAPMOHUYECKUX AJIEKTPOMATrHUTHBIX
KOJIEOQHHUSIX.

Pemenue kauecTBEHHBIX 3a/1a4 C ONIOPON HA
M3y4YeHHBIEC 3aKOHbI,3aKOHOMEPHOCTH,
OITHMCHLIBAIOIIHE MEXaHUYECKHE U
3JIEKTPOMArHUTHBICKOJICOaHUSI.

Pabota B rpymnmax npu rmiiaHUPOBaHUH,
MPOBEACHUHU U HHTEPIIPETALIMU PE3YILTATOB
OIIBITOB, U aHAJIN3C JOIMOJIHHUTCIIbHBIX
UCTOYHUKOB HH(OPMAIIUH 10 TEME

22

MexaHuueckue u
3JIEKTPOMATrHUTHBIE BOJTHBI

N3ydenne oO6pazoBaHus U pacpOCTpaHEHUS
MOTIEPEYHBIX UIPOIOIbHBIX BOJH.
Habmonenue otpakeHus ¥ MPEeIOMIICHHUS,
uHTephepeHIny HANGPAKITUA MEXaHUIECKUX
BOJTH.

Habmronenue cBsi3u TpPOMKOCTH 3BYKa U
BBICOTHI TOHA C AMIUTUTYAOW U 4aCTOTOU
KOJIeOaHUH, 3BYKOBOT'O pE30HaHCA.

[[bubmuoTexa [TOK
https://m.edsoo.ru/7f41c97¢c]]



https://m.edsoo.ru/7f41c97c

n/a

HaumeHnoBaHue pa3zienoB U TeM
MPOrpamMMBbl

KommaectBo gacos

Bcero

KonTponbHbie
paboThI

IIpakTnueckne
paboTHI

OCHOBHBIE BH/IbI ICSITEITbHOCTH
00yJaromuxcst

OnexTpoHHbIe (HUPPOBHIE)
o0pa3oBateNbHbIE PECYpPCHI

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTPa’KeHHE,IPETOMIICHHE,
noJisipu3anus, Audpakuus, uHTephepeHITUsI.
N3yueHune ycioBU U3ITy4eHUS
AJIEKTPOMATHUTHBIX BOJIH, B3aUMHOMN
opueHTauuu BekTopos E, B, v B
3JIEKTPOMArHUTHOMN BOJIHE.

N3yueHnue npuMeHeHUs 371€KTPOMarHUTHBIX
BOJIH B TEXHUKE HOBITY.

OO0BsicHEeHHE IPUHITUTIOB JIEHCTBHSI HYCIOBUI
0€301acHOTO MPUMEHEHHUST MY3bIKaJIbHBIX
WHCTPYMEHTOB, YJIbTPa3BYKOBOM AUArHOCTUKHU
B TEXHUKE U MEJIMLIUHE, pajapa,
panuonpuéMHUKA, TEIEBU30Pa, AHTCHHBI,
tenepona, CBU-neun. Pemenne pacu€THBIX U
KaueCTBEHHBIX3a/1au C ONOPON HA U3YUYECHHbIE
3aKOHBI U 3aKOHOMEPHOCTH, ONKUCHIBAIOIINE
pacrpocTpaHeHHEe MEXaHUYECKUX U
AJIIEKTPOMATHUTHBIX BOJIH.

Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTHI JIs1 MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAINH UITPEACTABICHUS
nH(OpMaIUK P MOJATOTOBKE COOOIIIEHUI

00 HCII0Th30BaHHUH AJIEKTPOMATHUTHBIXBOJH B
TEXHUKE.

Yyactue B TUCKYCCHH 00 JIEKTPOMArHUTHOM
3arpsA3HEHUUOKPYKAIOIIEH Cpebl.

PaGora B rpynmax mpu riaHUPOBAHHH,
MIPOBEICHUH 1 UHTEPIIPETALIUU PE3YIIHTATOB
ONBITOB W aHAJIN3E JOTOJTHUTEIBHBIX




n/a

HaumeHnoBaHue pa3zienoB U TeM
MPOrpamMMBbl

KommaectBo gacos

Bcero

KonTponbHbie
paboThI

IIpakTnueckne
paboTHI

OCHOBHBIE BH/IbI ICSITEITbHOCTH
00yJaromuxcst

OnexTpoHHbIe (HUPPOBHIE)
o0pa3oBateNbHbIE PECYpPCHI

UCTOYHUKOB MH(GOPMAIUH 110 TEME

2.3

OnTtuka

10

N3yuenue sBJIEHUS IOTHOTO BHYTPEHHETO
OTpPa)KE€HUsl, ErONPUMEHEHUS B CBETOBOJIE.
N3ydenune Mojieneld MUKpPOCKOIa, TeNIECKOa.
[Tonyuenue criekTpa ¢ TOMOILBIO TPU3MBI
nudpakiMoHHON peméTku. lizmepenue
MTOKa3aTelIs IPEJIOMIIEHUSCTEKIIA.
HccnenoBanue cBOMCTB U300pakeHUH B
JIMH3AX.

OOBsicHeHHE IPUHIIUIIOB ACWCTBUS MYCIOBHIA
0€30MacHOT0 MPUMEHEHUS! OYKOB, JIYIIBI,
doroanmnapara, MPOEKIIMOHHOTO almnapara,
MHUKPOCKOIIa, TEJIECKOIa, BOJIOKOHHOMONTHKH,
TUGPaKIUOHHON peréTKy, MOISIpOUIa.
Pemenue pacu€THbIX 3aa4 ¢ ABHO3aIaHHOMN
(U3UYECKON MOAETBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOBH (POPMYJT F€OMETPHUUECKOM
ONTHKHU.

[TocTpoenue u onricanue H300paKeHUs,
CO371aBa€MOr0 IIJIOCKUM 3€pKalioM, TOHKON
JIUH30M.

Paccmotpenue npeienoB MpUMEHUMOCTH
reOMETPUYECKOMONTUKH.

PacnioznaBanue pu3N4eCKuX SIBICHUNB
OIIBITAX U OKPYXKAIOLIEH KU3HHU:
NPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETA,
OTpakeHHe, IpeJoMIIeHIE, HHTEp(epeHITus,
mudpakus 1 Moaspu3alus CBeTa, JUCIepcust
CBeTA.

Nzydenne ycnoBuii HAOIIOIEHUS MAKCUMYMOB

[[BubmmoTeka IIOK
https://m.edsoo.ru/7f41c97¢]]
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n/a

HaumeHnoBaHue pa3zienoB U TeM
MPOrpamMMBbl

KommaectBo gacos

Bcero

KonTponbHbie
paboThI

IIpakTnueckne
paboTHI

OCHOBHBIE BH/IbI ICSITEITbHOCTH
00yJaromuxcst

OnexTpoHHbIe (HUPPOBHIE)
o0pa3oBateNbHbIE PECYpPCHI

1 MUHUMYMOB B UHTEPPEPEHITMOHHOM
KapTI/IHe oT ,Z[BYX CI/IHq)aSHBIX KOFepeHTHBIX
HCTOYHHUKOB.

yCHOBI/Ie Ha6JIIO,Z[eHI/ISI I‘JIaBHBIXMaKCI/IMyMOB
MIpH TaJICHUH MOHOXPOMAaTHYECKOTO CBETa
Ha TUPPAKITUOHHYIO PEIIETKY.

AHaJ'II/I?) OIITUYCCKUX SIBJIGHI/Iﬁ C
HCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PACTIPOCTPAHECHHICBETA,
3aKOHBI OTPaKEHUS CBETA, 3aKOHBI
MPEJIOMJICHHUS CBETA.

OmnncaHne ONTHYECKUX SIBJICHUH C
HUCIIOJIB30BAHUEM (bH3PI‘-I€CKI/IX BCJIMYUH:
($OKyCHOE pacCTOSIHUE M ONTHYECKAast Chila
JIAH3BI

|I/IT0ro 10 pa3zemny

2]

|Pa3z[e.11 3. OCHOBBI CHEIIMAJIbHON TEOPUU OTHOCUTEJIBHOCTHU

3.1 ||OcHOBBI cIEIHAILHOM TeOpUn 4 1 PerieHne KauecTBEHHBIX 33124 [[BubmunoTeka [JOK
OTHOCHTENIBHOCTH C OTIOpOii Ha M3ydeHHbIe MocTyIaTbICTO. https://m.edsoo.ru/7f41c97c¢]]
Hcnonp3oBanre HHPOPMALMOHHBIXTEXHOIOT U
JUIs TIOUCKA, CTPYKTYPUPOBAHMUS,
UHTEPIpETAlUU UITPEICTaBICHUS HH(POpMALIUN
IpY TOJTOTOBKE COOOIIEHUH O TpaHnLIaX
IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH U
ocHoBax CTO
|I/IT0ro 10 pa3eny H 4 H
[Paznea 4. KBAHTOBASI ®U3MKA
4.1 ||3aeMeHTBhI KBAaHTOBOM ONTHKHU 6 [[BubmunoTeka [JOK

Hab6mronenue gpororddexra Ha ycTaHOBKE C
ITHKOBOH miactuHou.Mccienosanme 3aKOHOB

https://m.edsoo.ru/7f41c97¢c]]
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n/a

HaumeHnoBaHue pa3zienoB U TeM
MPOrpamMMBbl

KommaectBo gacos

Bcero

KonTponbHbie
paboThI

IIpakTnueckne
paboTHI

OCHOBHBIE BH/IbI ICSITEITbHOCTH
00yJaromuxcst

OnexTpoHHbIe (HUPPOBHIE)
o0pa3oBateNbHbIE PECYpPCHI

BHelHero Gorodddexra.

OObsiCHEHE OCHOBHBIX IPUHIIATIOBACHCTBUS
TEXHUUYECKUX YCTPOMCTB, TAKUX KAK:
dboTod7eMEeHT, GOTOATINK,COTHEUHAS

OaTapesi, CBETOJIMO/; M YCIIOBHI M 0€30MMacHOTO

MPUMEHEHUSB MTPAKTUIECKON KU3HU.
Pemenue pacu€THbIX 3aa4 ¢ ABHO3aIaHHOMN
(bU3HUIECKON MOJIEIBIO
C HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBU
(GbopMyJT KBAHTOBOW OTITHUKH.
Pemenne kaueCTBEHHBIX 3a/1a4 C OTIOPOH Ha
W3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OTTHKH.
PacnioznaBanue pusndeckux sBICHUN
B YU4E€OHBIX OMbBITaX: (DOTOIIEKTPUUECKUNA
3¢ deKT, CBETOBOEIaBIICHUE.
OnucaHve n3y4eHHBIX KBAHTOBBIXSIBICHUH U
MIPOIIECCOB C UCTIOIB30BaHNEM (DU3HUECKUX
BEJTUYUH: CKOPOCTh DJIEKTPOMArHUTHBIXBOJIH,
JUTHA BOJIHBI M YaCTOTA CBETA, SHEPTHSI U
UMITYJIbC POTOHA

4.2

CrpoeHune aToMa

N3yuenue monenu omnbita Pesepdopna.
[IpoBenenue sKcriepuMeHTa

10 HAOJIFOICHUIO TMHEHYATOrO CIIEKTpa.
Onenka a0COIOTHBIX M OTHOCUTENBHBIX
MOTPEITHOCTEH H3MepeHU (HU3UIECKUX
BEJIMYHH.

N3yuenune moaenu atoma: ToMcoHa,
IJIaHETapHOU MOJIENIM aTOMa, MOJieJThaTomMa
bopa.

[[bubmuoTexa [TOK
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OCHOBHBIE BH/IbI ICSITEITbHOCTH
00yJaromuxcst

OnexTpoHHbIe (HUPPOBHIE)
o0pa3oBateNbHbIE PECYpPCHI

N3ydenue ciekTpa ypoBHEHN SHEPrunaToOMa
Bostoposia. OObsICHEHUE IPUHLIUIIOB JICHCTBUS
U yCJIOBUI 6€30MacHOro NpuMeHEeHUs
CIEKTPOCKOIA, Ja3epa, KBAaHTOBOTO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nyeckue

siBJIeHUs 110 TeMe «CTpoeHue aToMay.
Pacnio3naBanue ¢pu3ndecKux sSBICHUNB
y‘-Ie6HBIX OIIbITax: BOBHUKHOBCHHC
JMHENYaToro CeKkTpa n3yuyeHusl.

AHann3 KBaHTOBBIX IIPOLIECCOB U SIBIICHUH C
MCIIOJIb30BaHUEM NTOCTYJIATOB bopa

4.3

ATOMHOE S7pO

H3yueHne 3KCIIepuUMEHTOB,

JTOKa3bIBAIOIINX CJI0KHOCTH CTPOSHUSATOMHOTO
aqpa.

HccnenoBanuie TpekoB 4YacTull (TI0 TOTOBBIM
¢dororpadusam). zyuenue saepHbIX CHI,
SIIEPHBIXPEAKLIMN CHUHTE3a U pacnana,
TEPMOSIEPHOTO CUHTE3A.

N3yueHne HyKJIOHHON MOJIEIH siApa
['eit3enGepra-lBaneHko.

OO0BsicHEeHHE YCTPONCTBA U IPUMEHEHHS
J03UMETpa, KaMepblBHUIIbCOHA, SIIEPHOTO
peakTopa, aTOMHON OOMOBI.

Pewrenue 3a1a4 ¢ onopoit Ha MOJIy4ECHHbIE
3HaHUS, B T.4. O 3apsAJI€H MaCCOBOM UHCIIE
anpa.
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Pacnio3naBanue pusnyueckux SIBICHHUIB
y4eOHBIX OIBITaX U B OKPY>KAIOIIEH KU3HU:
€CTECTBEHHAsl U NCKYCCTBEHHAs
paamoakTUBHOCTh. ONKCaHNe KBAHTOBBIX
SIBJICHUU U MPOIIECCOB C UCIIOIb30BAaHUEM
bU3HYECKUX BEIMYMH: IEPUO]] TIOTypaciaia,
SHEPTUsl CBSI3U ATOMHBIXSAEP, 1e(EeKT MacChl
aqpa.
AHanIM3 IpoLeccoB U SIBJICHUH ¢
MCIOJIb30BAHUEM 3aKOHOB U MIOCTYJIATOB: 3aKOH
COXPaHEHUSIIIIEKTPUUECKOT0 3apsiia, 3aKOH
COXpaHEHHUsI MaCCOBOI'0 YHUCJIa, MOCTYIAThI
bopa, 3ak0H paguoOaKTUBHOIO pacnana.
VYyactue B paboTe Kpyrjioro cronia
«DyHnaMeHTabHbIE B3aUMOJICHCTBUA.
EnuncTBO m3nyeckoil KapTHHBI MUPay.
Hcnonp3oBanne HHPOPMAITMOHHBIXTEXHOJIOTHI
JUTSl TIOMCKA, CTPYKTYPUPOBaHMUS,
UHTEPIIPETALIMU U TIPEJICTABICHUS
nH(OpMaIUK TTPH TOJITOTOBKE COOOIIEHUM O
MPUMEHEHUN3aKOHOB KBAaHTOBOU (PM3UKHU B
TEXHUKE U TEXHOJIOTHSX, SKOJOTUYECKHUX
acreKTax SiJepHOM SHEePreTUKU

|I/IT0ro 1o paszeny

[EN

|Pa3z1e.11 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOOU3IUKU

5.1

DneMEeHTHl aCTPOHOMUU U
acTpou3uKu

7

1

[ToaroToBka cooOmieHn 00 ATanax pa3BUTHS
ACTPOHOMHH, O MIPUKJIATHOMHU
MHPOBO33PEHYECKOM 3HAYEHUU aCTPOHOMHH,
0 METOJIaxX TMOJYYCHHS HAYIHBIX
ACTPOHOMHYECKUX 3HAHUH, OTKPBITUAX B
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COBPEMEHHOM aCTPOHOMUMU.
N3ydeHune cCOBpEMEHHBIX MPEICTABICHUN O
MPOUCXO0KICHUH WIBOMIOUKUU COJTHIA U 3BE3I.
W3yueHune TUIIOB rajlakTUK, paguorajlakTUK 1
KBa3apoB. M3ydeHne ABMKEHUSI HEOECHBIX
TEJ, PBOIOINH 3BE31 U BeelneHHo,
MIPOLECCOB, MTPOUCXOASAIIMX B 3BE31aX,B
3BE3AHBIX CHCTEMAX, B MEKralaKTHYEeCKON
cpene, MacmTaOHOM CTPYKTYphl BeeneHHoiH.
OO0bsicHeHue pacmuperus BeenenHoiina
OCHOBE 3akoHa Xa00ua.
[TonroroBka K 00CYXI€HUIO HEPEIIEHHBIX
npobsieM actponomuu.lIpoBenenue
HaOJI0/IeHUI HEBOOPY>KEHHBIM TJI1a30M C
HCIIOJIb30BaHUEM KOMITbIOTEPHBIX
MPUIIOKEHUH JIJIS1 ONIPEICTICHUS TOJI0KEHUS
HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CeBepHOro NOTyIIapHsiu
SIpPKUE 3BE3/BL.
[IpoBenenue HabmrOeHUH B TeecKonJIyHBI,
manet, Miteunoro Ilytu.

YyacTue B IUCKYCCUH O HEPEUIEHHBIX

npo0JeMax aCTpPOHOMHH

|I/IT0ro 1o pazneny

L7 ]

IPazzen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1

O6o0u1aromiee MOBTOPEHUE

4

VYyacTe B IUCKYCCHUU O POJTU (PU3UKUH
ACTPOHOMHH B PA3IMYHBIX Chepax
JIEITENIHLHOCTH YEIOBEKA.

[ToaroToBka cooOmieHu 0 MecTe PU3NIECKON
KapTUHBI MUpa B PALYCOBPEMEHHBIX

[[bubmuoTexa [IOK
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Ne HaumenoBaHue pa3ienoB U TeM KoanuecTBo yacoB ‘ OCHOBHBIE BUIEI IEATEIBHOCTH OneKkTpoHHbIE (TTUPPOBEIE)
n/n IPOTPaMMBI Beero| Koutpombhbie || [lpakTidecke 06 y4aroIHXCs 00pa3oBaTebHBIC PECYPCHI
paboThI paboTHI
MPEACTABICHUIN O IPUPOE.
BrinonHenne yueOHbIX 3aJaHHH,
JIEMOHCTPHUPYIOIINX OCBOCHUE OCHOBHBIX
MOHSITHIA, (PU3MUECKUX BEIIMYUH U 3aKOHOB
kypca puzukul0-11 kiacco
|I/IT0ro 10 pa3eny H 4 H
PesepBroe Bpems | 3 |
OBUIEE KOJIMYECTBO YACOB IIO || 68 4 7

[TPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

O®usuka 10 knacc. Msxkumes I'. 5., byxoBues b. b., Corckuit H. H. non penaxuueit [lapdenstheBoit H. A.

®usuka 11 kmace. Msikumes I'. 5., byxosunes b. b., Yapyrun B. M. nox penaknueit [lappenstheBoii H. A.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Hetrnad A.A., SAsopckuit .M. Kypc ¢usuku — M.: Beicmas mikona, 2001 — 716¢.
Kopsaxun H.W. u np. Kparkwuii cipaBounuk no ¢usuke. — M.: Beicias mixona, 1969 - 600c.
PeimkemkeBuu A.I1., PermkeBud I1.A. «COopuuk 3amay o pusuke aisa 9-11 knaccoB cpemneit mkonb».- M.: [Ipocsemenue, 1983.- 192c¢.
Hponosa N.A. ®uzuka: CoopHuk 3a1a4 o pusuke 10 -11 kmacc — M.: BIIAZIOC, 2001 — 160c.
EI'D: ¢pusuka: KUM: 2009/ ABt. — coct. B.E ®pankun, B.J.Martsees, C.C. bokatos, 1.1O Jlebenesa.- - M.: [Ipocemienue, 2009 — 160c.
Tapacos JI.B., Tapacoa A.H. Bonpocs! 1 3agauu no ¢usuke: yaed6Hoe nocodue — M.: Bercm. Ik., 1990 — 256¢.
boratun A.C. [Tocobue mist moaroroBku k EI'D u nieHTpanu3oBaHHOMY TeCTHpOBaHUIO 110 dusuke.- PoctoB H/J[: denuxc, 1997 — 402c.
Wnbun B.I' u np. Peneturtop no ¢usuke uist moctynarumx B By3.- PoctoB v//l.: @enunke, 2004 — 704c.




9. BaranoBa B.U. «Teopus u metoanka oOyuenust Gu3ukm»: - Ynan-Y 13: bypsarckuii rocyausepcurert, 2003. — 213 c.
10. B.W. BaranoBa «PelTHHroBasi cucTeMa KOHTPOJIS: TEOPHS U METOIMKa o0ydeHus GU3uKN» - YnaH-Y 13: bypsrckuit rocyauBepcutet, 2004. — 70 c.

11. CoopHUK HOpMATUBHBIX TOKyMeHTOB. du3uka./coct. J. JI. lnenpos, A. I'. Apkaabes. — M.: lIpoda, 2007 . -207c.
12. T'.A.MskumeB «Puznka-9».- M.:JIpoda., 1998 .- 490 c.

13. A.A. ITunckuit «®uzuka-10»,- M.: [Ipocsemienue, 1993.- 416 c.
14. T'.A. beanpukos, b.b. byxos1eB «3amaun nmo pu3uke ajs MOCTyNMawIKUX B By3b». - M.: Hayka, 1987.- 400c.
15. Kabapaun O.®., Kabapnuna C.1., Opnos B.A. «KonTponsHbIe 1 TpoBepouHbie padoThl 1o ¢usuke 7-11 kiaacce».- M.: poda, 2001.-192¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://class-fizik.ru/bmet.html

https://resh.edu.ru/?ysclid=Imdox4501h650242889

https://school.mos.ru/?ysclid=ImdoydQvtu41128152

https://uchi.ru/?ysclid=lmdozia4z95093200



http://class-fizik.ru/bmet.html
https://resh.edu.ru/?ysclid=lmdox450ih650242889
https://school.mos.ru/?ysclid=lmdoyd0vtu41128152
https://uchi.ru/?ysclid=lmdozia4z95093200



