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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o husmke 6a30BOro ypoBHS Ha YPOBHE CPEIHET0 00IIero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE TIOJIOKEHUH M TpeOOBaHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaresibHOM Mporpammel, rpeacTaBieHHbIX B PI'OC COO, a takxe ¢ yuéTom
benepanbHON paboyeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIMY MPEToAaBaHus y4eOHOTO
npeamera «dPusrka» B 00pa3oBaTeIbHbIX opranu3anusax Poccuiickoit denepanuu,
peaNM3yIOIINX OCHOBHBIE 00pa30BaTeIbHbIC MPOTPAMMBI.

CopepxaHuie mporpaMMsl Mo (GU3HKE HANPaBICHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTUHBI Mupa obydaromuxcs 10—-11 kiaccos npu o0yueHuu ux ¢pusznke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke COOTBETCTBYET
tpeboBanusiM OI'OC COO k miiaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U METaIlpeIMETHBIM
pe3yabTaTaM 00y4eHHs, a TAKXKE YUUTHIBAET HEOOXOAMMOCTD PEeaTH3aMy MEKIPEIMETHBIX
CBsi3el (PM3UKHU C ECTECTBEHHO-HAYYHBIMH y4eOHBIMU TIpeaMeTamMu. B Hell onpenenstoTes
OCHOBHBIE LI€JIM U3y4EHUS (PU3MKU Ha YPOBHE CPEAHEr0 0011ero o0pa3oBaHus, INIaHUPYEMbIE
pe3ysIbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (HA
0a30BOM ypOBHE).

[Tporpamma 1o (pu3mnKe BKIIOYAET:

. TUTAHUPYEMBIE PE3yIbTaThl OCBOSHHS Kypca (U3UKH Ha 0230BOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

. cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka o HanboJsee o0IIMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KaueCTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIal B CUCTEMY 3HaAHUH 00 OKpYXaroleM MUpeE.
[konapHBIN Kypc (PU3UKU — CUCTEMOOOPA3YIOIIHM ISl €CTECTBEHHO-HAYUHBIX y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XuMHel, 6uonoruei, pusndeckoit reorpadueit 1 actpoHomueil. Mcrnonb30BaHne U akTUBHOE
NpUMEHEeHHEe (PU3NYECKUX 3HAHUI OIpesiessieT XapaKTep U pa3BUTHE Pa3HOOOPa3HbBIX
TEXHOJIOTUH B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TOJTYYEHHUsI HOBBIX
MaTepHaJIoB ¢ 33JJaHHBIMU CBOMCTBAMH U ApYyrux. M3yueHue pU3MKU BHOCUT OCHOBHOM BKJIaJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJarouuxcs, B popMupoBaHre yMEHUI
INPUMEHATHh HAYYHBIH METO]I TTO3HAHUS MTPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHHM.

B ocHOBY kypca (u3uKH A7 YPOBHSI CPEAHETO 00111ero 00pa3oBaHusl MOJI0KEH Psi UIIEH,
KOTOpPbIE MO>KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

WUnes yerocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISICTCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepHall U3 BCEX pa3/ieNioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOH, TaK U
COBPEMEHHOM (DUBUKH.

WUnes ecenepanuzayuu. B cOOTBETCTBUM ¢ Hell MaTepual Kypca (pu3nku o0beInHEH BOKPYT
¢usnueckux teopuil. Begymum B kypce siBnsiercs GopMUpoBaHHE IPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U IOJIE.



Wnest eymanumapuzayuu. EE€ peanu3zanus npeanosiaracT UCIOJIb30BaHUE TYMAaHUTAPHOTO
noTeHuuanta GU3n4eckon HayKu, OCMBICIICHHE CBA3U Pa3BUTHsI PU3UKU C Pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMamMH.

Wnest npuxnaonoii nanpaeirennocmu. Kypc pu3uku npeamnogaraeT 3HaKOMCTBO € ITUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hnes IKoocuzayuupCaIn3yeTcs nNoCcpcACTBOM BBECACHUA 3JICMCHTOB COACPIKAHUAA,
MOCBSIIEHHBIX YKOJIOTHUYECKUM np06neMaM COBpPEMEHHOCTH, KOTOPBIC CBA3aHbI C pa3BUTHEM
TCXHUKU U TCXHOHOFHﬁ, a TaK¥Xe O6CY)KI[CHI/I$I HpO6J’ICM pallOHaJIbHOI'O IIPUPOAOIIOJIB30BAHUS U
DKOJOTHYECKOI 0€30I1aCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMH Kypca QU3UKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHUs SBIISIOTCS
¢dusnveckue Teopuu (GopMuUpoBaHHE IPEACTABICHUN O CTPYKTYpPE MOCTPOCHUS (PU3NICCKOM
TEOPHH, POJIA PYHIAMEHTAIBHBIX 3aKOHOB M IPUHITUIIOB B COBPEMEHHBIX MPECTABICHUSIX O
NPUPOJIC, TPAHHUIIAX TPUMEHUMOCTH TEOPHIA, JJIsl OMUCAHUS €CTECTBCHHO-HAYUHBIX SIBJICHUH U
MIPOIIECCOB).

CucTeMHO-IeTEIbHOCTHBIN TOJX0] B Kypce (PU3UKH peain3yeTcsl MPEXk/Ie BCEro 3a CYET
OpTraHHU3aIH SKCIIEPUMEHTAIIBHOM JIeATeNbHOCTH o0yJaromuxcs. J{mns 6a30Boro ypoBHs Kypca
(U3HUKH — 3TO UCHOIb30BAHUE CUCTEMBI (DPOHTATILHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1ab0opaTOPHBIX paboT, KOTOPHIE B Iporpamme 1o Gpu3rke 00beTMHEHBI B OOLIUN CITUCOK
YYCHHUECKUX MPAKTUYECKUX pa0boT. BrijeneHue B yka3aHHOM MepevyHe J1abopaTopHBIX padoT,
MMPOBOAMMBIX IJId KOHTPOJIA U OUCHKH, OCYIICCTBIIACTCA YyHaCTHUKAMU O6pa30BaTCJ'H)HOFO
mpolecca UCXo/Is U3 0COOEHHOCTEH MIIaHUPOBaHUS U OCHalIeHus kabuneta ¢usuku. [Ipu sTom
obecrnieunBaeTcs OBIaIeHUE O0yUYAIOIIMMICS YMEHUSMU MPOBOIUTH KOCBEHHBIE U3MEPEHHS,
MCCJICIOBAHMSI 3aBUCUMOCTEN (DM3MUECKUX BEIMYMH M MMOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yenseTcs PelIeHUIO PACUE€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu atom ains
pacuéTHBIX 3a7]a4 TPUOPUTETOM SIBISIFOTCS 33/1a4H C SBHO 33JJaHHOU (PU3HUECKOI MOJIEINbIO,
MO3BOJISIIOIINE MPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zesioB. JJiss KaueCTBEHHBIX 3a/1a4 TPHOPUTETOM
SIBJISIFOTCS 33/IaHKS HA OOBSICHEHNE MTPOTEKaHUsI (PU3NYECKUX SBJICHUN U TIPOIIECCOB B
OKPY’KaIOIIEH KU3HU, TPEOYOIIe BEIOOpa PU3NUESCKOW MOJEIH JIJISl CUTYaI[UU TIPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBunm ¢ TpeboBanmsimu GI'OC COO k MaTepHaIbHO-TEXHUIECKOMY 00ECTIEYCHUTO
yaeOHoro mporiecca 0a30BbIid YPOBEHB Kypca (PH3HUKH Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus
JOJDKCH U3Yy4aThCA B YCIIOBUAX IMPEAMETHOT'O KaOMHeTa (1)I/I?>I/IKI/I HJIN B YCIIOBUAX
WHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. B kaOuHeTe Gusuku
JOJKHO OBITH HEOOXOoAMMOE JIabopaTopHOE 000pyAOBaHUE AJIsl BBITIOJHEHHS YKa3aHHBIX B
nporpaMmme 1o (GU3NKe YYCHUYECKUX MPAKTHUECKUX padoT U IEMOHCTPAITMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOe 060pynoBaHue (POPMHUPYETCS B COOTBETCTBUHU C MPUHIIMIIOM MUHUMAIBLHON
JIOCTAaTOYHOCTH M 00€CIEUNBACT MOCTAHOBKY MIEPEUHCIICHHBIX B IpOrpamMme o (husuke



KIIIOYECBBIX I[eMOHCTpaI_II/Iﬁ AJI UCCIICAOBAHUS U3YydaCMbIX SIBIICHUH U mponeccos,
OMIIMPHUYCCKUX U (bYHI[aMCHTaJ'IBHBIX 3aKOHOB, X TEXHHYCCKHX HpHMeHeHI/Iﬁ.

JlaGopaTtopHoe 0060pyIoBaHKE ISl YICHUUECKUX MPAKTHYECKUX PabOT GOpMUPYETCS B BUJE
TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEUNBAETCS B PaCUETe OJJHOIO KOMITJIEKTA Ha JIBYX
oOyuarommxcs. Temarnyeckue KOMIIEKTHI 1a00paTOPHOTO 000PYAOBaHHUS JOJKHBI OBITH
HOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUH aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAaKKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE HU(PPOBBIX JIAOOpaTOpPHii.

OCHOBHBIMH OEIsIMU U3YUCHUA (bl/ISI/IKI/I B O6H.[€M O6pa3OBaHI/II/I SABJIAKOTCA:

. (dhopMUpOBaHHE UHTEPECA U CTPEMIICHUS 00YJAIOIINUXCS K HAYIHOMY H3y4EHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

. pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHPOBAHNE
HCCJIEI0BATENIBCKOTO OTHOLIEHUS K OKPYKAIOIIMM SIBJICHUSIM;

. (hopMHPOBaHHE HAYYHOTO MHUPOBO33PCHHSI KaK PE3y/IbTaTa U3YICHHSI OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DPU3UKH;

. (hopMHUPOBaHHE YMEHHI OOBSCHATH SIBJICHHS C UCIIOJIb30BaHUEM (DU3HUYSCKUX 3HAHWHA U
Hay4HbIX JI0Ka3aTeJIbCTB;

. (dhopMupOBaHKE MPECTABICHUN O pOJTH (PU3UKH JJI PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTHH.

JlocTikeHue 3THX 1eei o0ecrieynBaeTcsl pelieHueM CIelyIoIuX 3a/1ad B Ipolecce U3y4eHus
Kypca (pU3UKU Ha YpOBHE CPEHEr0 O0IIero 00pa3oBaHus:

. npuoOpeTeHne CUCTEMbI 3HaHUH 00 00LIMX (GU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAs MEXaHHUKY, MOJIEKYJIAPHYIO (DU3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPOPU3HKH;

. (dbopMUpOBaHHE YMEHUI TPUMEHSITh TEOPETUUECKIE 3HAHUS JIJIs1 OOBSICHEHUS
(bU3MYECKUX SIBJICHUN B IPUPOJIE U AJISl IPUHATHUS IPAKTHUECKUX PEIICHU B TIOBCEAHEBHOU
KU3HH;

. OCBOEHHE CIIOCO00B pelIeHNs pa3IMYHbIX 33/1a4 C SBHO 33JJaHHOU (PU3HUECKON MOJEINbIO,
3aJa4, MOIpa3yMeBaroIINX CaMOCTOSITENIbHOE CO3/JaHKe (PU3NUECKONH MOJIEH, aJleKBaTHOM
YCJIOBHSIM 33J1a4H;

. MOHUMaHKUe (PU3UUECKUX OCHOB M MPUHIIUIIOB JEHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHHS HA OKPYXKAIOIIYIO CPENY;

. OBJIa/ICHUE METOJJaMH CaMOCTOSATEIILHOTO IJIAHUPOBAHMS U IPOBEICHUS (PU3HUECKUX
HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAIIY HHPOPMALIUH, ONPEACTICHHUS JOCTOBEPHOCTH
IIOJIy4E€HHOTO PE3yJIbTaTa;

. CO3JJaHUE YCIIOBUU Ul pa3BUTUS YMEHUUN IIPOCKTHO-UCCIIE0BATENLCKON, TBOPYECKOU
JIeATEIbHOCTH.



Ha u3y4enue ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEeTHETO 0011ero 00pa3oBaHusl OTBOJIUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Hefienio), B 11 kimacce — 68 gacoB (2 yaca B
HEJIEIIO).

[Ipennaraemslii B mporpaMMe 1o Gpu3uKe nepeueHs J1ad0paTOpHBIX U MPAKTHYECKUX padoT
ABJISICTCA PEKOMEHIOBAaHHBIM, YUUTENb JIEJIaeT BbIOOD MIPOBEACHNUS J1aOOPaTOPHBIX padoT u
OIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXCs.



COJAEP/KAHUE OBYYEHUA
10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O O3HAHUS

®uszrka — HayKa o npupoje. Hayunsle MeTo bl MO3HaHUS OKpY:karoliero Mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MOI[GJ'II/IpOBaHI/Ie (1)I/ISI/II'IGCKI/IX SIBJICHHH U IIpOLECCOB. HaquLIe rumnoTe3bl. DU3HYSCKHUE 3aKOHBI
H TCOPHH. FpaHI/IHI)I MMPpUMCHUMOCTH (1)1/1314%01(1/1){ 3dKOHOB. HpI/IHLII/Il'I COOTBECTCTBHA.

Posb 1 MecTo ¢u3uku B JOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Jlemoncmpayuu

AHaoropbsle ¥ MU(PPOBLIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUUECKOT0 ABMKeHUsA. Cuctema oTcuéra.
Tpaexropus.

[Tepemenienue, CKOPOCTh (CpeIHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHNE
MaTepUaIbHON TOUKH, UX ITPOEKIIMH HA OCH CUCTEMBI KOOpAUHAT. CII0KEHUE NTEPEMEILIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOG 1 paBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHIKCHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH
KOOpAHWHAT, CKOPOCTH, YCKOPCHU:, ITYTU U NIEPCMCIICHUS MaTepHaanoﬁ TOYKHU OT BPEMCHH.

CBoOoHOE majieHune. Y ckopeHne cBOOOTHOTO Ma/ICHHS.

KpuBonuneriHoe npuxenue. J[BykeHnE MaTepruaibHOM TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM TTO
MOJIYJTIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAst CKOpOCTh. [lepron n yactora obparieHusl.
[{eHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHu4eckne ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: CIIUAOMETP, ABMKEHUE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE NIEpeNavn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCU€Ta, WILTIOCTPAIIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK JABKCHUS.
[TpeoOpazoBaHre ABMKEHUI C UCIIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronienue npuxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.



Hampasnenne ckopocTH pyu ABUKEHUU 10 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
N3ydeHre HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO ONIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIECHUS MEXKIY IMYTSAMU, MPOIIEHHBIMH TEJIOM 3a MOCIIeI0BaTEIbHbIC
paBHBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYaJIbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

W3y4eHne ABMKCHUS IIApUKA B BI3KOM JKHUIKOCTH.
W3y4eHue ABMKCHHS Tela, OPOIIEHHOTO TrOPHU30HTAIBHO.
Tema 2. /lunamuxa

IIpunuun otHOcHTenbHOCTH ['anunes. [lepsiii 3akoH HeroToHa. MIHEpIMaibHbIe CHCTEMBI
OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa /17151 MaTepraibHOM
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTepranbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buasl Tpenus (okos, CKoNbkeHus1, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEeHUsI CKOJbKEeHUS U cuia TpeHus nokos. Kosddunuent tpenus. Cuna conpoTHBICHUS TTPH
JBUKEHUHU TeJia B )KUIKOCTH WJIU rase.

HOCTyrIElTCJ'H:HOC " BpalllaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBép,Z[OFO TCI1a.

MOMEHT CuJIbl OTHOCHTENIBHO OCH BpamieHusd. [ledo cuibl. Y clloBUS paBHOBECUS TBEPAOTO
Tena.

TexHamueckne YCTpOﬁCTBa H MMPAKTUYCCKOC MPUMEHCHUC: IMOAINNITHUKH, JBVXCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHEHHE MacCB3aMMOIEUCTBYIOIIMNX TEJ.
Bropoii 3akon Herorona.

N3mepenue cu.

CrioxxeHue Cuil.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeOopMaIium.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.



CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnosus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIINX B IPYXKUHE U PE3NHOBOM o0pasIie,
OT uX AehopMaIuu.

HCCJ’IGI[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBECHUA TBépI[OFO T€J1a, UMCIOIICTO OCh BPAIlICHUA.
Tema 3. 3akonwvt COXPAHEHUA 6 MeéXAHUKe

HNmnynbc MmaTepuanbHON TOUKHU (Tea), CUCTEMBI MaTepUaIbHBIX TOUYEK. MIMITynbC CHiIbI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.
Kunerndeckast sHEprus MarepruaibHON ToukH. Teopema 00 N3BMEHECHUH KHHETUYECKOW SHEPTHUH.

[TorenuuanbHas sueprud. [loTenuuanbHas SHEprus ynpyro n1ehoOpMUPOBAHHON TPYKUHBI.
[ToreHuuanbHas SHEPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

HOTGHHI/IaHI)HBIG 1 HCIIOTCHIMAJIBHBIC CHUJIBI. CBs3b pa6OTI>I HEIMOTCHIMAJIbHBIX CUJI C
H3MEHEHHEM MEXaHMIECKON SHEPTHUU CUCTCMBI TCII. 3akoH COXPAaHCHUSA MEXaHUYECKOH OHEPIUH.

Yapyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4ecKkne yCTpoMCTBa U NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONIEP, IPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBaHue CBA3U p360TBI CHJIBI C U3MEHEHHEM MEXaHHMYSCKON SHEPTHHU TCJIa Ha IIPUMEPC
pacCTsAKCHUSA PE3UHOBOI'O XKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TE€OPUU U X ONBITHOE 000CHOBAHUE.
BbpoynoBckoe npmwxkenue. Juddy3us. Xapakrep IBHKEHUS U B3aMOJICHCTBHS YaCTHII



BemiecTBa. MoJiesin CTpOeHUS ra30B, KUAKOCTEH U TBEPABIX TeN U 00BSICHEHUE CBOICTB
BEIIIECTBA Ha OCHOBE 3TUX Mojelieil. Macca u pa3mepsl Mosiekyil. KonuecTBo BelecTna.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mogenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KMHETHYECKON TeOpUun
uJeanbHOro ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpeiHeld KHHETHYECKON SHEpTUn
TEIIJIOBOTO JBMKEHUS yacTull ra3a. [llkana temneparyp KenbBuna. ["a30BbIe 3aKOHBI.
VYpaBuenue MenaeneeBa—Knanelipona. 3akon [{ansTona. M3omnpoiiecchl B UaeaIbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BemlecTBa. I paduueckoe npeacTaBicHUe H30MPOIIECCOB: H30TEPMa,
M30X0pa, u3obapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITH, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHUE BelecTBa, POTorpaduu MOJIEKYI OPraHUuIeCKUX
COEIUHEHMIA.

OmnpiTe! 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO IBHKEHHS.

Mopnens oneita IlTepHa.

OnBITH, TOKA3bIBAIOIINE CYIECTBOBAHIE MEKMOJICKYISIPHOTO B3aUMOICHCTBHSI.
Mogens, WUTIoCTpUpYOas IpUPoay AABICHUS ra3a Ha CTCHKH COCY/a.

OnBITH, WUTIOCTPUPYIOIIIE YPAaBHEHHE COCTOSTHUS UICATBHOTO ra3a, N30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpez[eneHI/Ie MacCChI BO3/1yXa B KJIaCCHOM KOMHAT€ Ha OCHOBE H3MepeHHI>i 00BéMa KOMHATHI,
JAaBJICHUS U TCMIICPATYPbI BO3AyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 ra3a.
Tema 2. Ocnosvt mepmoouHamurku

Tepmoannamuyeckasi cuctemMa. BHyTpeHHss SHEprusi TepMOIMHAMUYECKON CHCTEMBI U CIIOCOOBI
e€ usmenenus. KonuuectBo Temnotsl u padota. BHyTpeHHsIsI SHEprus 0IHOATOMHOTO
MJI€ANBHOTO ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3ITydCHHE. Y IeIbHas
TEIUIOEMKOCTBH BeIecTBa. KoM4ecTBO TEIIIOTHI IPH TEIUIONEPEaaye.

[Tonsitue 06 amnabaTHOM mporiecce. [lepBriit 3akoH TepMoauHaMuKU. [IpumeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoleccaM. ['paduueckas nHTepnpeTaius paboTsl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTuMOCTh IPO11ecCOB B IPUPO/IL.



Tennobie MamuHbL. [IpuHIMNIEBL 1eficTBUA TemToBbIX MamuH. [Ipeobpa3zoBanus sHEprun B
TEIJIOBBIX MamuHax. KoaddunueHnt monesnoro aAecTBus Terinooi MamuHbl. [ukn KapHo
ero ko3¢ (UIMEHT MOJIE3HOI0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHu4eckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHHUE: JBUTATENIb BHYTPEHHErO CrOPaHHs,
OBITOBOM XOJOJMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH SHEPTUH Tella IPU COBEPIICHUH PaOOTHI: BBUIET MPOOKU U3 OYTHIIKA
MOJT ICCTBHEM CXKATOTO BO3/yXa, HarpeBaHue dpupa B JaTYHHOU TPYOKe MyTEM TpeHUs
(BuaECOIEMOHCTpAITHS ).

N3meHenne BHyTpEHHEH SHEpruu (TEeMIEpaTyphl) Tela Mpy TeIIonepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JABUTATEs.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAS
BIIQXKHOCTH BO3/yxa. HackimeHnnsiit nap. Y ieiapHas TerioTa napooopa3zoBanus. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOMCTB KPUCTAIJIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [11aBieHne u kpuctaumzanus. Y genpHast
TeruioTa miasiaeHus. Cyonumanus.

YPaBHeHI/IC TEILUIOBOro OallaHca.

Texuuueckue yCTpOﬁCTBa U MPAKTUYICCKOC IMPUMCHCHUC: TUT'POMETP U ICUXPOMETP,
KaJIOPUMCTP, TCXHOJIOTHUHU IMOJTYYCHHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC
HaHOMATCPpUAJIOB, © HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmionenne HarpeBaHus | IJIaBJIEeHHUS KPUCTAJUIMYECKOTO BEIECTBA.
JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.
Pa3nes 4. DinekTpoanHaMuKa
Tema 1. Inexkmpocmamuxa

DJIeKTpHU3anus Tell. DJIEKTPUUECKUH 3apsi. [IBa Bua anekTpudeckux 3apsaaoB. [IpoBoaHukw,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIi 2IeKTpUUECKUi 3apsi. DJIEKTPUIECKOE
noJie. Hanpsk€HHOCTE AiieKTpruiecKoro noiis. [IpuHuun cynepno3uinmuu 31eKTpUIecKuX MoJieH.
JluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MOJIS.

PabGoTa cun QJICKTPOCTATHUYCCKOI'O IT10JIA. ITorennuan. Pa3HoCTh MOTEHIIUAIOB. HpOBOI[HI/IKI/I n
JAUDBJICKTPUKHU B SJICKTPOCTATUYICCKOM II0JIC. HI/IBHGKTpI/I‘ICCKaH IMPpOHUIACMOCTb.

OnekTpoéMkocTs. Konnencatop. DeKTpo€MKOCTh IIIOCKOT0 KOHAEHCATOpa. DHEPrust
3apsKEHHOTO KOH/IEHCATOopa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, IIEKTPOMETP,
AIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHUE AIIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN
amnmnapar, CTpyWHBII PUHTEP.

Jlemoncmpayuu

VYCTpoCTBO M MPUHIUII AEHCTBUSA 3JIEKTPOMETPA.
BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.
DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEIl.
IIpOBOAHUKY B DJIEKTPOCTATUYECKOM II0JIE.
DINeKTpocTaTUYeCKas 3allluTa.

JIM3TIEKTPUKH B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh SHGKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT IJIoaan MiIaCThuH, paCCTOAHUA
MCXKIAY HUMHU U ﬂHBHGKTpH‘—IGCKOﬁ IMPOHUITACMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBHSI CYILIECTBOBAHMS AJIEKTPUUECKOTO ToKa. McTounmku Toka. Cria
ToKa. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma 115 ydyacTka LernH.



SHGKTpI/I‘IeCKOG CONIPOTUBJICHUC. YaenpHoE COMMPOTUBJICHHUC BCIICCTBA.
HOCJIG,I[OB&TGJIBHOG, napaajiaCJIbHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUUYECKOTO TOKa.

DIEKTPOABMKYIIAsA CUJIA U BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKa. 3akoH OMa Jyist
MOJIHOM (3aMKHYTOM) 3yiekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DNEeKTPOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEeHHAs U IPUMECHAs TPOBOAUMOCTH MOJTYITPOBOAHIKOB. CBOCTBA p—
n-nepexona. [ToxynpoBoAHHKOBBIE TPUOOPHI.

DIIEKTPUYECKHUI TOK B pacTBOpaxX M paciuiaBax JIEKTPOJMTOB. DIICKTPOIUTHICCKAs
JUCCOIUAITUS. DIIEKTPOJIN3.

DJIeKTpUUYECKUH TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITEILHBIN pa3psl. MoaHus.
IInasma.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHU TOKA, 3JICKTPOHArpeBaTelbHbIE PUOOPHI, IEKTPOOCBETUTENBHBIE IIPUOOPHI,
TEPMOMETp CONPOTUBJICHNUS, BAKYYMHBIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIHN TMO/J, FaJIbBAaHUKA.

Llemoncmpayuu
N3Mepenne cuiibl TOKa U HAITPSKEHHUS.

3aBHCHMOCTD COMPOTHUBJICHUA HUIIMHAPUICCKUX MPOBOJHWKOB OT JJIMHEI, TUIOIIAAN
MONEPEUYHOTO CCUCHUA U MaTCpUuala.

CMemanHoe COCIMHCHUEC ITPOBOJHUKOB.

Hp}IMOC HU3MCPCHUC 3HCKTpOI[BH)KYH_ICI>'I CHIJIBI. KOpOTKOC 3aMbIKaHUEC I'aJIbBAHUYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHCTO CONIPOTUBJICHUA.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHL.
IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.
OIHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul
N3yuyeHnue cMEmaHHOTO COCIMHEHNS PE3UCTOPOB.

H3mepenue 31eKTpOABUKYIIEH CHUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.



Habmronenue anektponusa.
Me:xnpeameTrHblie CBA3H

Wzydenune kypca puzuku 6a3o0Boro ypoBHs B 10 Kacce OCyIIECTBISCTCS C YIETOM
COJICPKATEIBHBIX MEKIIPEIMETHBIX CBSI3EH C KypCaMU MaTeMAaTHUKH, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medicnpeomemnule nonsimusi, CBI3aHHBIC ¢ U3YYCHHEM METOJIOB HAYYHOTO MTO3HAHUS: SBJICHHE,
Hay4YHBINA (DaKT, TUIOTE3a, GU3NYECKAs BEIMUNHA, 3aKOH, TEOpHs, HAOIIOICHHE, YIKCIIEPUMEHT,
MOJICTTPOBAHUE, MOJICIh, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHHH, TuHEeHas QyHKIHs, napadoia, runepbona, ux
rpaduKu ¥ CBOICTBA, TPUTOHOMETPUYECKUE QYHKIIMHU: CUHYC, KOCHHYC, TAHTEHC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPJUHAT,
CJI0’KEHUE BEKTOPOB.

buonoeusn: Mexanndyeckoe IBUKEHUE B )KUBOW mipupoze, auddysus, ocMoc, TeIIo0OMeH KHUBBIX
OpraHu3MOB (BU/]IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JIIEKTPUUECKHUE SIBICHUS B AKUBOU
IpUpOJIE.

Xumus: AUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJI, MOJIb BEIICCTBA,
MOJIApHasA Macca, TCIIJIOBLIC CBOMCTBaA TBépIII)IX TCII, JKUJIKOCTCH B ra3oB, SJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoOUAallnA, raJlbBaHUKa.

l'eocpaghus: BNaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUE JBUKEHUI € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, MOAINITHUKHY, UCIIOIb30BaHUE 3aKOHA COXPAHEHMsI UMITYJIbCa B TEXHUKE (paKeTa,
BOJIOMET U IpYTHe€), IBUraTeslb BHYTPEHHETO CrOpaHusl, apoBasi TypOrHa, ObITOBOM
XOJIOIMIBHUK, KOHJTUIIMOHEP, TEXHOJIOTUU MOJTYYEHHS] COBPEMEHHBIX MaTEPHAJIOB, B TOM UHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH, 2JIEKTPOCTAaTUUECKAs 3aIUTa, 3a3€MIICHHE
3IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBINH MPUHTEP, FJEKTPOHArpeBaTebHbIE PUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3zgea 4. diekTpoauHaMuKka
Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUSA

ITocTostHHBIE MarHUThL. B3anMoaeicTBHE MOCTOSTHHBIX MarHuTOB. MaruutHoe nosie. Bekrop
MarHuTHOM MHAYKIMH. [I[prHINN Cynepno3uiiuy MarHUTHBIX osiel. JIMHUM MarHUTHOU
nHAyKIun. KapTuHa TMHUI MarHUTHOW MHIYKIWH ITOJISI IIOCTOSTHHBIX MAarHUTOB.

MaFHI/ITHOe I10JIC HpOBOI[HI/IKa C TOKOM. KapTI/IHa JII/IHI/Iﬁ I/IHIIyKLII/II/I MAardmuTHOTIO I10JIA JJIMHHOTO
MIPSIMOTO TIPOBOTHUKA M 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKH C TOKOM. OTIBIT
Opcrena. BzaumopaencTBue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIpaBJICHUE.



Cuna JlopeHua, e€ Moaynb U HanpasieHue. [[BukeHNe 3apsyKEHHOW YaCTULIBI B OJJHOPOIHOM
MarHuTHOM moJie. Pabora cumsr JlopeHniia.

SIBrieHne ANEKTPOMArHUTHOM UHAYKIUU. II0TOK BEKTOpa MArHUTHON MHIYKIUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTpOMarHUTHON uHAykuuu dapanes.

BuxpeBoe anekTpruyeckoe moiie. JNeKTPOABIKYIAsL Crjla UHIYKIIUU B IPOBOJIHUKE,
ABVKYIIEMCS MOCTYIATCIIBHO B OAHOPOJHOM MArdHuTHOM IT0JIC.

IIpaBuno Jlenna.

MHAyKTUBHOCTb. SIBICHHE CAMOMHIYKIMH. DIEKTPOJBIKYILAS CUJIa CAMOUHYKLIUH.
OHeprus MarHUTHOT'O IOJISl KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

Texumueckne yCTpOﬁCTBa N MPAKTUYICCKOC IMIPUMCHCHUC: ITIOCTOAHHBIC MAarHUTHI,
SJICKTPOMAIrHMThI, SJICKTPOABUT'ATCIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHOYKIUY MarHUTHOTO TMOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBlIeHUE DIEKTPOMAarHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBHUCUMOCTD 3JIEKTPOJBHKYIIEH CHIIbI HHAYKIIUUA OT CKOPOCTH U3MEHEHHUS MArHUTHOTO TTOTOKA.
SIBiieHME CAMOMHIYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydyeHne MarHuTHOrO NOJIsl KATYIIKHU C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.
Uccnenoanue sBICHUS 3JIEKTPOMATHUTHON UHIYKIIMH.

Pa3nen 5. KosiebaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumHble Ko1e0anus



Konebarenbnas cuctema. CBOOOIHBIE MEXaHUYECKHE Koliebanus. ['apmoHnueckue KoeOaHusl.
[Tepuon, yactora, ammutyna u $asza konedbanuit. [IpyxuHHBINA MasTHUK. MaTeMaTHYECKUT
MasITHUK. Y paBHEHHE TAPMOHUYECKUX KosieOanuid. [IpeBparieHne s3Hepruu npu rapMOHUIECKHX
KOJIeOaHUsIX.

Konebatenbublit KoHTYp. CBOOOIHBIE ANEKTPOMArHUTHbIE KOJIeOaHus B UIAEaTbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXYy MEXaHHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
konebanusimMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUH B UJI€ATbHOM K0JIe0aTeIbHOM
KOHTYpE.

HpC,I[CTaBJ'ICHI/Ie 0 3aTyXarmunx KOJIeOaHMSIX. BBIHY)KIICHHBIC MeXaHHYeCKHUe KojieOanus.
Pe3onanc. BBIHY)KIIGHHBIG OJICKTPOMAariuTHBIC KoJIeOaHHSL.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HepeMeHHHﬁ TOK. MOIIIHOCTH IIEPEMECHHOI'O TOKA.
AMHJ’II/ITy,HHOG u ﬂeﬁCTBYIOHICC 3HAYCHHC CUJIbl TOKA U HAIIPSAKCHHA.

Tpanchopmarop. [IponszBoacTBo, nepenada u noTpedIeHUE SIEKTPUUECKOIM SHEPTUH.
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE dNeKTposHeprun. KynbTypa ucnoab3oBaHus
AIEKTPOIHEPTHH B TOBCEAHEBHOMN KHU3HHU.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC IPUMCHCHUC! BJIGKTpI/I‘IeCKI/Iﬁ 3BOHOK, I'CHCPATOP
MNEPEMCHHOI'O TOKA, TMHHUHA JSJICKTpOIICpCaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (IPYKUHHBIN WIIK MaTeMaTUYECKUI
MasITHHK).

HabGmonenue 3aryxarommx KoieOaHuid.
HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.
Habmtoienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSPKEHUS! OT BPEMEHHM ) JUIS AIEKTPOMAarHUTHBIX
KOJICOAHMIA.

Pe3onaHcC npu mocienoBaTeaIbHOM COSIMHEHUH PE3UCTOPA, KaTYyIIKH MHAYKTUBHOCTH U
KOHJICHCATOPA.

Mojienb TUHUY 3IIEKTpOIIEepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHUOIa MaJIBIX KOJICOAHUI Tpy3a HA HUTU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue NepeMEHHOI0 TOKA B LIETIH U3 MIOCIIEA0BATEIBHO COEINHEHHBIX KOHIEHCATOPa,
KaTyIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 60 THbL

MexaHuueckne BOJIHBI, yClI0BuUs pactipocTpanenus. [lepuon. CkopocTh pacipocTpaHeHUs U
JuinHa BOJHEL. [lonepeunsie u mpoaoibHble BOHBL MHTEpepeHnns u nuppakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbHIE BOJHBI. Y CJIOBUS U31YYEHMsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B anexkrpoMarauTHoi BosiHe. CBONCTBA 3J1€KTPOMAarHUTHBIX
BOJIH: OTpaXCHUE, PEIOMIICHHE, ToNsIpu3aiyst, audpaxius, nareppeperims. CKOpocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [I[prMeHEeHHE 2TIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIUIIBI paInOCBS3HU U TeNIeBHACHH. Paaronokarus.
DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIbTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE U MEULIMHE, Paap, paluonpUEMHUK, TEIEBU30P,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue nntepdepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOU pe30HaHC.

HabGnronenue cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa’kKeHUE, MPEIOMIICHHE, TIOJIpU3aIus,
mubpakus, MHTeppEepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeliHOe pacpoCTpaHEHUE CBETA B OTHOPOAHOM cpeae. Jlyu
cBeta. TOUeuHBIM NCTOYHUK CBETA.

OTpa)KCHI/Ie cBeTa. 3aKOHEI OTpaXCHUA CBCTA. HOCTpOCHI/IC 1/1306pa>1<eH1/H71 B IINIOCKOM 3€pKajic.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHHSI CBeTa. AOCOTIOTHBIN MTOKA3aTelNb MPEIOMIICHHUS.
ITonnoe BHyTpeHHEE OoTpaxeHue. [IpeenbHblil yroil OJIHOrO BHYTPEHHETO OTPAYKEHHUS.

Hucniepcust cBera. CroskHBIN cocTaB Oenoro cBerta. L[Ber.



Cobupatoiue u paccenBaromue JTUH3bL. ToHKas MuH3a. DOKYCHOE PACCTOSHUE M ONTHYECKAS
cuia TOHKOM nuH3bL. [TocTpoenne n3o0pakeHnii B COOMPAIONIUX M PACCEUBAIOIINX JTUH3AX.
®opmyiia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIC HCTOUHUKH. Y CIIOBUST HAOIOICHUS
MaKCHUMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. Y ciaoBrue HaOIOICHH INIABHBIX MAKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha MU (PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUYeCKHE YCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHE: OUKH, JyTa, oToanmnapar,
HpOGKHI/IOHHHﬁ afnmnapar, MUKpOCKOII, TCJICCKOII, BOJIOKOHHAaA OIITUKaA, [[I/I(l)paKIlI/IOHHaﬂ
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpstmonHEHOE pacipocTpaHeHne, OTpaKeHUeE U mpenoMieHne cBeta. Onruyeckue mpudopsl.
[TonHOE BHYTpeHHee oTpakeHue. MoJiesib CBETOBO/IA.
UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Mopenu MEUKpOCKOIa, TEIECKOIA.

Habmronenue natepdepeHnnn ceera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucnepcuu cBera.

[ToryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tonryuenue criekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEHIETKY.
Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3mepenue nokaszaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPUH OTHOCHTEIbHOCTH

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. IIocTynaTsl crienuanbHON Teopun
OTHOCHUTEJIBHOCTU: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYYME, IIPUHIIHII
OTHOCHUTEJIBHOCTH DUWHILTEIHA.



OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JITTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPT U OKOSI.
Pazgen 7. KBanroBasi pusuka

Tema 1. dnemenmeol K6anmoeoii ONMuUKU

®otonbl. Popmyna [Inanka cBsi3u 3Heprun (HOTOHA € €ro YaCTOTOH. DHEPTUs U UMITYJIbC
dboToHa.

OtxperTre u uccnenosanue Gorordpdexra. Oneitel A. I'. Cronerosa. 3akonsl GpoTodpdekra.
VYpaBuenue DitHmreiiHa i porodddexra. «KpacHas rpanuna» Gororddexra.

Hasnenune ceera. Onbrtel [1. H. JIeOenera.
XUMHYECKOEe JICHCTBUE CBETA.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC ITPUMCHCHUC! q)OTOBHeMeHT, (l)OTO,I[aTLII/IK,
COJIHCYHAas 6aTapeﬂ, CBCTOAHON.

Jlemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHELTHETO poTodPdeKTa.
Cseroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopna o paccesauto o -uactuil. [InmanerapHas monens
atoma. [locrynater bopa. M3nydenue u nornomienrue (OTOHOB MpU MEPEXOJIE aTOMa C OAHOTO
YPOBHSI 3HEpruu Ha Apyroi. Busel cnektpoB. CrieKTp ypoOBHEW SHEPTHH aTOMa BOJAOPO/A.

BosHoBbI€ cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.
CHOHTaHHOE U BBIHYXJIEHHOE U3JTyYEHHE.

TexHUUecKne yCTPOHUCTBA U MPAKTUYECKOE PUMEHEHHE: CIIEKTPAIbHBIN aHAIN3 (CIIEKTPOCKO),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HabGntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCHEepUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOCHHUS s/ipa. OTKPBITHE PATUOAKTUBHOCTH.
OmnbiTel Pezepdopaa mo onpenenenuro coctaBa paaroakTUBHOrO uznydeHus. CBoiicTsa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paqnoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTkpeITHE TPOTOHA M HeWTpoHa. HykinonHast monens sapa ['eitzendepra—Banenko. 3apsn
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydeHue. 3aKoH
pPaZMoaKTUBHOTO pacmaja.

DHeprusi CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepnslii peaktop. Tepmosaepublil cuntes. [IpoGneMbl 1 epCeKTUBEI AAEPHON
AHEPreTUKU. DKOJIOTUUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIBl. OTKpPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
@®yHIaMeHTalbHbIe B3auMOoIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYeCKHe yCTPOUCTBA U MPAKTUIECKOE IIPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CU€TynK MOHU3UPYIOLIUX YACTHUII.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBaHue TPEKOB YaCTHI] (110 TOTOBBIM (oTorpadusim).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Dranbl pa3BUTHS acTpoHOMUH. [IpUKIamHOE M MUPOBO33PEHUYECKOE 3HAYCHHUE ACTPOHOMHUM.
Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, KX BUINMOE ABHKCHUE.
CosnHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. MicTounuk sHeprun ConHua u 3BE€31. 3BE3/IbI, X OCHOBHBIE
XapaKTepUCTHKU. J{narpamMmma «CreKTpaJIbHbIN KJ1acC — CBETUMOCTbY. 3BE3/bI INIABHOM
MMOCJIEIOBATENLHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) IS 3BE3]] IIIaBHOM



MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3B€31. COBpeMEHHbBIE MPEACTaBICHUS O
MPOUCXOKACHUH 1 dBoJonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mineunsiii [TyTs — namia [Manaktuka. [Tonoxxenue u auxenue Connna B ["anaktuke. Tumsl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Paciimpenne Beenennoii. 3akon Xa60:ma. Paz6eranue ramaktuk. Teopust bonbmioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnbie mpo0JieMbl aCTPOHOMUH.
Vuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJIA30M C UCIIOJI30BAHUEM KOMITBIOTEPHBIX MPUITIOKESHUM JIS
orpezieNieHus OJI0KeHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3HS
CeBepHOro MoyIIapus u sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.
O0o0maroniee NOBTOPeHUE

Posb ¢pu3nky 1 acTpOHOMHH B SKOHOMHUYECKON, TEXHOIOTUIECKOM, COIIMATBHON U ATUYECKON
cdepax AesITeTbHOCTH YEJI0BEKa, POJib U MECTO (PM3UKHU U aCTPOHOMHMH B COBPEMEHHOI Hay4HOMH
KapTHUHE MUpPa, poJib (U3NYECKOM Teoprur B (HOPMUPOBAHUU MIPEICTABICHUN O PU3NYECKON
KapTHUHE MHUpa, MECTO (PU3NUECKON KapTHUHBI MUPA B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTABICHUN O IPUPOJIE.

MemnpenMeTHMe CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢ y4éToM
COJIepKaTeNIbHBIX MEKIIPEIMETHBIX CBSI3EH C KypcaMU MaTeMaTHKH, OMOJIOTHUH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnuvle nonamus, CBsI3aHHBIE C U3YYEHUEM METOJI0OB HAYYHOI'O TO3HAHUS: SIBJICHUE,
Hay4HbIN (haKT, TUTIOTE3a, (PU3UYECKasl BEIMYNHA, 3aKOH, TeOpHsl, HAOII0IeHNE, IKCIIEPUMEHT,
MOJIeJIMPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxka: penieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC,
KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO, BEKTOPHI U UX
MIPOEKIIMY Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB, MPON3BOAHbBIE JIEMEHTAPHBIX (QYHKIIH,
NPU3HAKYU OJO0MS TPEYTOJILHUKOB, ONPEIeeHUE IIOIaIU MIIOCKUX GUryp U 00bEMa Ted.

buonozus: snekrpudeckue sIBICHUS B )KUBOM Mpupoje, KoneOaTeIbHbIE IBUKEHUS B )KUBOU
MPUPOJIE, ONITUYECKHE SIBICHUS B dKUBOU MPUPO/IE, ACUCTBUE PalMAllUU HA KUBbIE OPraHU3MBI.

Xumus: CTpO€HHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPBIX TN, MEXaHU3MbI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJU3.



l'eoepaghus: MarHUTHBIE MOJIIOCA 3€MITH, 3aJI€)KU MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSACECHUMN.

Texnonozus: JIMHAN 3IIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, JIEKTPOABUIaTElIb,
WHIYKIIMOHHAs 11e€4b, Pajap, paAuonpuEMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neus,
IPOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoeHue yueOHoro npeamMera «Pu3nka» Ha ypOBHE cpeiHero oo1ero oopasoBanus (0a30BbIi
ypOBeHB) JOJI’KHO O6eCHe‘H/ITB AOCTHUIKCHUC CIICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «dusuka» 10KHBI OTpaxarhb
TFOTOBHOCTb U CIIOCOOHOCTh 00y4aroIMXcsl PyKOBOACTBOBATHCS COPMUPOBAHHON BHYTPEHHEN
NO3ULUEN TNYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAINM, TO3UTUBHBIX BHYTPEHHUX
yOex1eHH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSM POCCUNHCKOr0 O0IIeCTBa,
pacIIupeHHe KU3HEHHOTO OIIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATEIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh TPAXKJAHCKOM MO3ULIMK 00Yy4YaOIIErocss Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOro 00I11ecTBa;

MPUHATHE TPAJAUIIMOHHBIX O00IICUETIOBEYECKUX TYMAHUCTUUECKHUX U JEMOKPATHYECKUX
IIEHHOCTEIA;

TOTOBHOCTb BECTU COBMECTHYIO JIEITEILHOCTh B HHTEPECaX IPa’kJaHCKOro 00IecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHHE B3aUMO/JICHCTBOBATH C COIIMATbHBIMU HHCTUTYTAMH B COOTBETCTBHUHU C MX (DYHKIIUSIMU U
Ha3HAUCHHEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCUHUCKHUX YUEHBIX B
obsacti (UMK U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CHOCOOHOCTH OLIEHUBATH CHUTYAlIMIO U IPUHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTHPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YYEHOTO;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;
4) 3cTeTHYEeCKOro BOCIMTAHMS:

JCTETUYECKOE OTHOILICHUE K MUPY, BKJIIOYast 3CTETUKY HAYyYHOI'O TBOPYECTBA, IPUCYILETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHms:

MHTEPEC K Pa3IMuHbIM chepam npoeccuoHANbHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3HUKON U TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOODP Oyayiei npodeccuu u
pealn30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (PU3KUKHU HA
HMPOTSKCHUH BCEH KU3HHU;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTD IKOJOTHUECKON KYJIBTYPHI, OCO3HAHUE TII00aTBHOTO XapaKkTepa
9KOJIOTHYECKUX MPoOIIeMm;

IJIAHUPOBAHUE U OCYILIECTBIECHUE JICVCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHUS LIEICH
YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA;

paciMpeHue OnbITa AeSITENbHOCTH SKOJIOIMUECKO HApaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS
3HaHUN 10 PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznueckoil HayKu;

OCO3HAaHUC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTD B IIPOLCCCC N3YUCHUSA (1)I/I3I/II(I/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICHOBATCIILCKYIO NCATCIIbHOCTE HHAUBUYAJIIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
Ba3zoBble jornyeckue geiicTBud:

CaMOCTOSTENILHO (POPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPENENATh UEIHU ACSITENBHOCTH, 33/1aBATh TAPAMETPBI U KPUTEPHUH UX JOCTHUKEHNS;
BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3UYECKHX SIBICHUSX;

pa3padaThIBaTh IUIaH PEIICHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MAaTepHATbHBIX U
HEMaTepHaAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTUBEI B ACATCIbHOCTL, OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LCJIAM, OLICHUBATH
pUCKHA MOC/IEACTBUI ACATCIbHOCTH,



KOOPJAMHUPOBAThH U BBHIOJIHATH padOTy B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJIICHUEC TP PCIICHHUHU JKU3HCHHBIX HpOGJIeM.
ba3oBble nccienoBareibCcKHe JeCTBUA:
BJIAJACTH HaquOﬁ TepMHHOHOFHefI, KIIFOUYCBBIMH ITOHATHAMHU U MCTOAAMH (bHBH“IGCKOfI HAYKH,

BJIaJACTh HABbIKAMH y‘le6H0'I/ICCJ'IeI[0BaTeJ'IBCKOI71 u HpOGKTHOﬁ JCATCIIBHOCTH B obnactu (1)I/ISI/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIbHOMY IIOMCKY METOJ0B PCIICHUA 3ada4
(1)I/I3I/I‘leCKOl"O COACPNKKAHHUA, IPUMCHCHUIO PAa3JIMYHbIX METOJ0OB ITIO3HAHUA,

BJIJICTh BUJAMH JCSITEIBHOCTH 0 TIOJIYYCHUIO HOBOTO 3HAHMUS, €r0 WHTEPIPETAIINH,
npeoOpa30BaHUI0 ¥ MPUMEHEHHIO B PA3JINYHBIX YYCOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBIABIIATH IPUYUHHO-CIICICTBEHHBIE CBA3U U aKTyaJIU3UPOBATh 3aJa4y, BEIABUIaTh THIIOTE3Y €€
pEIleHNUs, HAXOAUTh apryMEHTHI JUISl I0Ka3aTeIbCTBA CBOUX YTBEP)KIACHUH, 3a1aBaTh IapaMeTpbl
Y KpUTEPUU PEILLICHNUS;

AHAJIU3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUSA 3aJa4r PE3YJIbTAThl, KDUTUYCCKU OLICHUBATH UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHOM 1€ATEIbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETDb IIEPECHOCUTH 3HAHUSA 11O (1)1/131/11(6 B IPAaKTUYCCKYIO 0071aCThb KHU3HEACATCIIbHOCTH,
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHUS;

CTaBUTh POOJIEMBI U 33]]aUH, JOMYCKAIOIIUE aJIbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HAaBbIKAMH MOJIY4YeHUs] HHPOpMAIK (PU3NUIECKOTO COJIEPIKaHUs U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEILHO OCYILECTBISAThH MOUCK, aHAJIN3, CUCTEMATH3AIUI0 U UHTEPIIPETALIUIO
UH(OPMALIMU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JIB30BAaTh CPECACTBA I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3aIMOHHBIX 33124 C COOJI0JICHUEM TpeOOBaHHHA
SPrOHOMHKH, TEXHUKH 0€301IaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHSI, IPABOBBIX U ITHYECKHX
HOPM, HOPM MH(GOPMAITMOHHON O€301TaCHOCTH;



CO3/1aBaTh TEKCThI (PU3NYECKOTO COIEPIKAaHUS B pa3IMYHbIX (hopMaTax ¢ yuéToM Ha3HAYCHHS
uH(pOpMallMKU U LIETIEBOM ayIUTOpUH, BEIOHpasi ONTUMANIbHYIO (OpMY MpEeACTaBICHUS U
BU3yaJIN3alUU.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JCATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIBb30BAHUEM SA3BIKOBBIX CPEICTB;
IOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHHOW U MHUBUYaJIbHON paboThI;

BBIOMPATh TEMAaTHKy U METOJIbI COBMECTHBIX JICHCTBUH C YUE€TOM OOIINX UHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 Y4JIeHA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM IEATEIILHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUSA 110
€€ JOCTMKEHHUIO: COCTABIIATH IUIAH JEHCTBUM, PACIPENEIATh POJIU C yYETOM MHEHUN
YYaCTHHUKOB, 00CY>XJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLCHUBATh KAYCCTBO CBOCI'O BKIIaJda U KaXK0Iro ydaCTHHMKAa KOMaHbI B 06HII/II7[ PE3ybTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEH C MO3ULIUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETHUECKOE MMOBEICHUE B PA3JIMUHBIX CUTYAIUsX, POSBIIATD
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:

CaMOCTOATCIIBHO OCYIICCTBIIATH ITO3HABATCIIbHYIO JACATCIIBHOCTD B obiactu (1)I/ISI/IKI/I n
ACTPOHOMMUHU, BBIABJIATH HpOGJ’ICMBI, CTaBUTb U (bOpMYJ]I/IpOBaTB COOCTBEHHBIE 3aga4u,

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX U KAUECTBEHHBIX 3a/1a4, IJIaH
BBITIOJTHEHUSI PAKTUYECKON PabOThI ¢ YI4ETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLEHKY HOBBIM CUTYalLlUsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOD, apTyMEHTHUPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO SPYIUIINH B 0071aCTH (PU3HKH, TOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTENbHbIN U KyJbTYPHBII YPOBEHbD.



CﬂMOKOHTpOJ’Ib, 3MOLNUOHAJIBHBIA HHTEJLJIEKT:

AaBaThb OLCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBLI B ICATCIbHOCTL, OLICHUBATD
COOTBCTCTBUC PCIYJILTATOB LECIISAM;

BJIQ/ICTh HABBIKAMU TO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U
MBICJIUTEIBHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU JIJIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHWKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;
IPUHUMATD ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporiecce 10CTHKEHUS TMUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MIPOTPAMMBI 1O (DU3HKE IS
YPOBHS CpETHETO 00IIeTr0 00pa3oBaHus y 00y4arOIIUXCsl COBEPIICHCTBYETCS] SMOIIMOHATBHBIN
WHTEJUICKT, MPEoaraimuii copMupoBaHHOCTD:

CAMOCO3HAHUA, BKIIIOYAIOILICTO CIIOCOOHOCTH MOHUMATh CBOE OMOIIMOHAJIbHOC COCTOSAHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIFHOMN Cq)epbl, OBITH YBCPCHHLIM B ce6e;

camopezyaupoeanust, BKIIIOYaronero CaMOKOHTPOJIb, YMCHUC IPUHUMATh OTBETCTBCHHOCTD 34
CBOE INOBCIACHUC, CIIOCOOHOCTH AaalTUPOBATHECA K OMOINOHAJIBHBIM U3MCHCHUSAM U IIPOABJIATH
I‘I/I6KOCTL, OBITh OTKPBITBIM HOBOMY;

eHympeHHezZ momueayuu, BKIIIOYAIOIIEH CTPEMIJICHHUC K JOCTUIKCHUIO ICJIN U YCIICXY, OIITUMU3M,
WHUIIMATUBHOCTL, YMCHHC JIEHCTBOBATh UCXOJS U3 CBOUX BOSMO)KHOCTCﬁ;

amnamuy, BKIFOYAIOIIEH CITOCOOHOCTH ITOHUMATh SMOIHUOHAJIIBHOC COCTOAHUC APYTUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUA O6H.ICHI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U CONCPCIKNBAHUTIO,

COYUAIbHBLIX HABLIKOE, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAaNBATh OTHOLICHUA C APYTUMU
JJIOObMH, 38.60THTI>C$I, MPOABJIATH UHTCPECC U pa3pClIaTh KOH(I)J'II/IKTBI.

HHPEAMETHBIE PE3YJIbTATHI

K koH1y o6ydyenust B 10 ki1acce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MMPUMeEpPax poJib U MecTO (GU3UKH B POPMUPOBAHUU COBPEMEHHON HAyYHOM
KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTHIECKOM
eI TCILHOCTH JIOACH;

YUUTHIBaTh TPAHUILIBI IPUMEHEHUS U3YYEeHHBIX (GU3NYECKUX MOJENEei: MaTepuanbHas TOUKa,
MHepLHaIbHas cucTeMa 0TcuYETa, abCOMIOTHO TBEPIOE TEJO0, UACATBHBIN ra3, MOJENN CTPOSHUS



ra30B, )KUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN SICKTPUUECKUN 3aps]l IPU peIieHNH (PrU3nIecKux
3ajad4;

pacrio3HaBarh (hu3ndYecKue sSBJICHUS (TIPOLECCHl) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU CTPOEHUS BEILIECTBA U 3JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE Ma/IeHUe Tell, IBKEHUE 110
OKPYXKHOCTH, MHEPIUS, B3auMo ieicTBUe Tel, 1uddy3us, OpoyHOBCKOE IBHKEHUE, CTPOCHUE
KUAKOCTEH U TBEPBIX Tel, U3MEHEHHE 00bEMa TeJl IPU HarpeBaHUU (OXJIaXKACHHUHU ), TETIIOBOE
paBHOBecHe, UCTIapEeHUe, KOHJIEH AU, IJIaBJIeHHEe, KPUCTAJUTU3AIH, KUTIEHHE, BIaKHOCTD
BO3/yXa, IOBBIILICHUE J1aBJICHUS T'a3a [IPU €r0 HArPEBAHUHU B 3aKPBITOM COCYJE, CBA3b MEKIY
napaMeTpaMM COCTOSIHUSA I'a3a B U30IPOLIECCax, SJIEKTpU3aLMsl TeJ, B3aUMOJICHCTBUE 3aps10B;

OIKCBIBATH MEXAHMUECKOE ABMKEHHE, UCTIONb3YsS (PU3NUECKUE BETMUNHBL: KOOPAUHATA, IIYTh,
IIEPEMELICHHUE, CKOPOCTh, YCKOPEHHUE, MAcCa TENa, CUIIA, UMITYJIbC TeJla, KHHETUYECKas JHEPTrus,
NOTEHIMATIbHAS YHEPT U, MEXaHH4YecKast paboTa, MeXaHHUECKasi MOIIIHOCTh; IPY ONMCAHUU
NPaBUIHHO TPAKTOBATH (PU3NUECKUI CMBICI HCITOJIB3YEMbIX BEIMYHMH, UX 0003HAYCHUS U
€IMHUIIBI, HAXOAUTH (YOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUUHY C IPYTUMHU
BEIIMYMHAMU;

OTHMCHIBATh N3YUYECHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIIOBBIC SBJICHHMSI, MCIIONB3Ys (PU3HUECKUE
BEJIMYMHBIL: TABJIEHUE raza, TeMIepaTypa, CpeIHssI KHHETUUECKask SHEPTUs Xa0TUYECKOTO
JBUXKEHUS MOJIEKYJI, CPEIHEKBAIPATUYHAS! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI,
BHYTpEHHSIS1 DHEPrusi, paboTa raza, KodQpUIUEHT MOJIE3HOT0 JEHCTBHS TETJIOBOTO JBUTATENS;
[P OMHCAHHUU MTPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3yEeMbIX BEJTMYUH, UX
0003HaYEeHHSI U €MHUIIBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BEIUUUHY
C IPYTMMH BEJIUYUHAM;

OIKUCBIBATH U3YYCHHBIE HIIEKTPUYECKUE CBOMCTBA BEILECTBA U DJICKTPUUYECKUE SABJICHUS
(mporecchl), UCTIONB3YS (PU3NUECKUE BETMUUHBL: HJIEKTPUUECKUH 3aps], JIEKTPUUECKOE ToJIe,
HaIpPsHKEHHOCTD MOJIS, HOTEHIIMAII, PA3HOCTh NOTEHIIMAJIOB; IIPY ONMCAHUY IPABUIBHO
TPaKTOBaTh (PU3NUECKHUI CMBICT UCIOIb3YEMBIX BEJINUMH, UX 0003HAUEHUS U €TMHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BEIMYMHAMY;

aHAJTM3UPOBATH (PU3UIECKUE TTPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3UIECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BCeMUPHOTO TArotenus, I, I u 111 3akonsr HproTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, TPUHIIUI CYNEPIIO3ULIMH CUIT, IIPUHITUTT
paBHOMPABUS HHEPIUATIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHYECKYIO TEOPHUIO CTPOEHUS
BEILIECTBA, Fa30BbIEC 3aKOHBI, CBA3b CPEAHEN KUHETUUECKON IHEPTUH TEIJIOBOTO JBUKEHUS
MOJIEKYJI ¢ a0COTIOTHON TEMIIEPATypPO, MEPBBIN 3aKOH TEPMOIMHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3aps/a, 3aKkoH KynoHa, mpu 3TOM pa3indaTh CIOBECHYIO POPMYTHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO UCIIOJIB30BaHMS B TOBCEIHEBHOM KU3HM,

BBITOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (DU3NYECKHX SIBICHUI U IPOIIECCOB C
UCTIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (POPMYIHUPOBATH



npo0iieMy/3aady u TUIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOJIBI;

OCYIIECTBIISTh IPSIMBIE 1 KOCBEHHBIE H3MEPEHUS (PU3HMUECKUX BEIIMYUH, IIPH 3TOM BBIOMPATH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUS M HCIIOIh30BATh U3BECTHBIE METOBI OIICHKH ITOTPEITHOCTEH
W3MEPEHHI;

HCCJICIOBATh 3aBUCUMOCTU MEXITY PU3NICCKUMU BEIIMYMHAMHE C UCIIOJIE30BAHUEM TIPSIMBIX
U3MEpEHUIl, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH Pe3ysIbTaThl MOTYyYECHHON
3aBHCUMOCTH (PM3WYECKUX BEITUYMH B BUJE TaONHIl U IpaUKOB, AeJaTh BBIBOJBI MO
pe3yJibTaTaM HCCIIeI0BaHus;

coOiroaaTh npaBuia 6€30MacHOro TPyAa MPH MPOBEICHUN UCCIIEOBAHU B paMKaxX yueOHOTro
9KCIIEPUMEHTA, y4eOHO-UCCIIEI0BATEIBCKOM 1 MPOSKTHOMN JAESITEIbHOCTH C UCIIOIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

peuiaTtb paC‘léTHbIe 3aJauM C SIBHO 3aJJaHHOM (bHBH‘ICCKOﬁ MOZCIIbIO, UCIIOJIB3YSL (I)I/I?»I/IIICCKI/IS
3aKOHBI U MPUHIUIIBI, HA OCHOBC aHaJIn3a yCJIOBUA 3ala4n BBI6I/IpaTB (l)I/ISI/ILIeCKy'IO MOJCJIb,
BBIACIATD (1)I/ISI/I‘leCKI/IC BCJIIMYHMHBI U q)OpMy.]'ILI, H606XOI[I/IMBIC s eé peUICHH, ITIPOBOJUTDL
paC‘léTH " OCHUBATDh PCAJIIbHOCTD IMOJIYYCHHOI'O 3HAUCHU A (1)I/ISI/I‘I€CKOI71 BCINYHHBI;

pelmaTh KAYE€CTBCHHBIC 3a/Ja4n: BbICTPAUBATD JIOTUYCCKU HCIIPOTHUBOPCUYNBYIO LICIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTU U (1)I/IBI/I‘IGCKI/IC SIBJICHHUA,

UCIIOJIb30BaTh MPH PEIIEHUH YUEOHBIX 33a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUHU IS
MIOUCKA, CTPYKTYPUPOBaHMS, HHTEPIPETALUU U MTPEJCTaBICHNs y4eOHOM U HAyYHO-TIOMYJISIpHON
UH(pOpMaIKH, TOJIyYeHHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh
HoJy4aeMyro HH(OopMaIuio;

IPUBOIUTH MPUMEPHI BKJIa/1a POCCUIHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHUS 110 (I)I/I3I/IKC B IIOBCETHEBHOM *KU3HU JJII obecneueHUs
0e30macHOCTH npu 06paH_IeHI/II/I C HpI/I60paMI/I U TCXHUYCCKHUMU YCTpOﬁCTBaMH, AJId COXPAaHCHUS
300POBbA U CO6J'IIOILCHI/ISI HOPM 3KOJIOTHUYCCKOI'O IMOBCACHUA B 0pr>i<a}01uel71 cpeac;

paboTaTh B IPYIINE C BHIOJHECHUEM PA3IMUHBIX COIMATIBHBIX POJICH, INITAHUPOBATH PA0OTY
TPYIIIbI, PAIMOHATIBHO PACTIPEACISTh 003aHHOCTH ¥ IUTAHUPOBATH IS TEILHOCTD B
HECTaHIaPTHBIX CUTYAIIHUsX, aJICKBATHO OIEHUBATh BKJIAJl K&XIOTO U3 YYACTHUKOB TPYIIIbI B
pelIeHUe PacCMaTpPUBAEMOil TPOOIIEMBI.

K kony o6yuenus B 11 kij1acce nmpeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax poJib U MeCTO (PU3UKU B (POPMHUPOBAHNU COBPEMEHHON HAYUHOM
KApTHUHBI MUPA, B pPa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOMN
NeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTUHBI MUPA;



YYUTBIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJIEICH: TOUSUHBIN SJICKTPUIECKUN
3aps, JIyd CBETA, TOUYCYHBIN MCTOYHMK CBETA, AEPHAS MOAEIb aTOMa, HYKJIOHHAsI MOZEIIb
aTOMHOI'O 5i/ipa NPH pelieHNH (PU3NYECKUX 3a/1a4;

pacrio3HaBarth (pu3NYEeCKHe SBICHUS (TIPOLIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
JIEKTPOTUHAMUKY U KBAHTOBOM (DU3HKH: 3JIEKTPUUECKas TPOBOMMOCTD, TEINIOBOE, CBETOBOE,
XMUMHYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBAE MATHUTOB, SJIEKTPOMArHUTHAS
UHYKIUS, TSUCTBHE MArHUTHOT'O MOJIS HA MIPOBOIHHUK C TOKOM M JIBMIKYIIUICS 3apsi,
9JIEKTPOMArHUTHBIC KOJICOAHHS ¥ BOJIHBI, TPSIMOJMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejomMieHue, nHTephepeHus, TUPpakuus 1 MOIsSpU3aLus CBeTa, TUCIepCHsl CBETa,
dorornekrpudeckuii apdext (hporoaddexr), cBeToBOC AaBIIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M MCKYCCTBEHHASI PaIHOAKTUBHOCTD;

OINMCHIBATh U3yUEHHBIE CBOICTBA BELLIECTBA (3JIEKTPUUECKHUE, MAaTHUTHBIE, ONITUYECKUE,
AIIEKTPUYECKYIO POBOJUMOCTD Pa3IMUHBIX CPEJ]) U AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTIONB3YS (PU3NUECKUE BEIMYUHBL: AIEKTPHUSCKUH 3apsi, CHIIa TOKA, SJEKTPUIECKOEe
HaIIPsDKEHUE, JIEKTPAUYECKOE CONIPOTUBIICHNE, PA3HOCTh IOTEHIIMAJIOB, MIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKIHUA MarHUTHOTO MOJIs, cuiia AMiiepa, cuia JlopeHua, MHIyKTUBHOCTh
KaTyUIKH, SHEPIHsl AIEKTPUUECKOT0 U MArHUTHOTO I0JIeH, Mepruol U YacToTa KoyiebaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsil M CUJIa TOKA B IPOLIECCe TApMOHMYECKHUX 3JICKTPOMArHUTHBIX
KosiebaHui, POKyCHOE pacCTOSHUE M ONTUYECKAasl CUJIA JIMH3bI, IPU ONMCAaHUU IPABUIIBHO
TPAKTOBATh (PU3MUYECKHUI CMBICI UCTIONH3yEMBIX BEJIMUNH, X 0003HAYCHUS M €AHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C APYTUMU BETUYUHAMU;

OMNUCHIBATh U3YYCHHBIC KBAHTOBBIC ABJICHUA U TPOLECCHI, UCIIOJIb3Ys (I)I/I3I/I‘ICCKI/I6 BCJIMYHUHBI:
CKOPOCTD DJICKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI 1 HaCTOTA CBCTA, SHEPTHUA U UMITYJIbC q)OTOHa,
nepuoa nmojgypacmnajia, SHCPTrus CBA3U aTOMHBIX AACP, IIPU OMMUCAHUHN ITPABUIIBHO TPAKTOBATH
(1)I/I3I/I‘~I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BEJIMYHH, UX 0003HAYEHUS U CAVHUIIBI, YKA3bIBATh
q)OpMy.]'IBI, CBA3LIBAIOIIUEC TaHHYIO (1)I/IBI/I‘~I€CKy1-O BCJIIMYHHY C APYTHUMU BCIMYNHAMU, BBIYUCIIATH
3HA4YCHUC (I)I/I3I/I‘-ICCKOI71 BCJIMYHHBI,

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBICHUS, HCIIONB3Ys (PU3MUECKHIE 3aKOHBI U
NPUHIUIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIEHOTO U TTAPAITIETFHOTO COSAMHEHUS
IPOBOJIHUKOB, 3ak0oH J/[xoyns—JIeHna, 3aKoH 3JIeKTpPOMarHuTHON MHIYKIIMH, 3aKOH
IPSAMOJIMHEHHOTO pacpoCTpaHeHHsI CBETa, 3aKOHBI OTPaYKEHHsI CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHUe DifHiTelHa 11 poTordderTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH
COXpPaHEHMs UMITYJIbCa, 3aKOH COXPAaHEHHsI AJIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIA, MOCTyIaThl bopa, 3aK0H pagMoaKTHBHOTO Paclaja, P 3TOM Pa3IndaTh
CIIOBECHYIO ()OPMYITHPOBKY 3aKOHA, €T0 MaTEMAaTUIECKOE BHIPAKCHHE U YCIOBUS (TPaHUIIH,
00JyacTi) IPUMEHUMOCTH;

OTIpeIeNIATh HAaIPaBJIEHUE BEKTOPA MHAYKIIMU MAarHUTHOTO TOJIsI IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBIMOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MUECKUX SBICHUHN U MIPOLIECCOB C
UCTIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUHN: TIPU 3TOM (HOpMyITHpOBaTh



npo0iieMy/3aady u TUIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3
MPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISTh IPSIMBIE 1 KOCBEHHBIE H3MEPEHUS (PU3HUECKUX BEJIMYUH, IIPH 3TOM BBIOUPATH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUS M HCIIOIh30BATh U3BECTHBIE METOBI OIICHKH ITOTPEITHOCTEH
W3MEPEHHI;

HCCJICIOBATh 3aBUCUMOCTH (DU3HUYECKUX BEIMYMH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUI: IpH
3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUPOBATH pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTH
buznyecKuX BEIMYUH B BUJIE TaOIHUI] U rpauKOB, Je/1aTh BHIBOBI 10 pe3yIbTaTaM
UCCJIEJIOBAHMS,

coOiroaaTh npaBuia 6€30MacHOro TpyAa MpH MPOBEICHUU UCCIICIOBAHUN B paMKaxX yueOHOTro
JKCIIEPUMEHTA, y4eOHO-MCCIIeIOBATEIBCKOM U MPOSKTHOMN JAESITEIbHOCTH C UCIIOIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

peuiaTtb paC‘léTHbIe 3aJauM C SIBHO 3aJJaHHOM (bHBH‘ICCKOﬁ MOZCIIbIO, UCIIOJIb3YS (bHBH‘leCKI/IC
3aKOHBI U MPUHIUIIBI, HA OCHOBC aHaJIn3a yCJIOBUA 3ala4n BBI6I/IpaTB (bHSH‘lCCKYIO MOICIb,
BBIACIATD (1)I/ISI/I‘leCKI/IC BCJIIMYHMHBI U q)OpMy.]'ILI, H606XOI[I/IMBIC s eé peUICHH, ITIPOBOJUTDL
paC‘léTH " OCHUBATDh PCAJIIbHOCTD IMOJIYYCHHOI'O 3HAUCHU A (1)I/ISI/I‘I€CKOI71 BCINYHHBI;

peliaTh KAYECTBCHHBIC 3a/1a4n: BBICTPpAUBATD JIOTUYCCKU HCIIPOTHBOPCYNBYIO LICIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTHU U (1)I/I3I/I‘ICCKI/IG SABJICHUA,

UCIIOJIb30BaTh MPH PEIIEHUH YUEOHBIX 33a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUHU IS
MIOUCKA, CTPYKTYPUPOBaHMS, UHTEPIPETALUHU U IPEICTABICHUs y4eOHOM U HAYyUYHO-TIOMYJISIpHON
UH(pOpMaLINK, TOJyYeHHOHN U3 pa3IMYHbIX HCTOYHHUKOB, KPUTUUECKU aHAJIU3UPOBATh
HoJy4aeMyro HH(OopMaIuio;

0OBACHATH MMPUHIUIIBI JEHCTBUSA MalllvH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB, pa3jinuaTtb
YCJI0BUSA UX 0€30ITaCHOr0 UCITOJIb30BaHUS B IMOBCETHEBHOM JKHN3HH,

IPUBOANUTH MPUMEPHI BKJIa/1a POCCUIHCKUX U 3apyOekKHbBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIB30BAaTh TCOPECTHUYCCKUC 3HAHUS T10 (I)I/I3I/IKC B IIOBCEIHEBHOM KU3HU JJIsI obecneueHust
0e30macHOCTH npu 06paH_IeHI/II/I C HpI/I60paMI/I U TCXHUYCCKHUMU YCTpOﬁCTBaMH, IJIL COXpAaHCHUA
300POBbA U CO6J'IIOILCHI/ISI HOPM 3KOJIOTHUYCCKOI'0 TOBCACHU B Opr)KaIOIJ_ICﬁ cpeac;

paboTaTh B rpyIIie ¢ BHITOJHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH, IJIAHUPOBATh paboOTy
IPYIIIbI, PALMOHATBHO PACTIpEIEsATh 003aHHOCTH U IUTAHUPOBATH IESATEILHOCTD B
HECTAaHJAPTHBIX CUTYalUsAX, aJIeKBATHO OLIEHUBAThH BKJIAJl KQXKJI0TO U3 YYACTHUKOB IPYIIIHI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
Ne | HaumenoBaHue pa3nenoB | KosmnmvecTBo yacos DJIeKTPOHHbIE
/1 | ¥ TeM MPOrpaMMbl (uudposbie)
odpa3oBaTebHbIE
Bcero | Koutpoabusie | KonTpoJbHbie pecypebl
padoThI padoThI
Paznen 1. DU3MKA U
METOJbl HAYUHOT' O
ITO3HAHUA
1.1 | ®usuka u METOIbI 2 bubmuoreka [IOK
HAYYHOTO MTO3HAHUS https://m.edsoo.ru/7f41bf72
Paznen 2. MEXAHUKA 18
2.1 | Kunemaruka 5 bubnmnoreka IJOK
https://m.edsoo.ru/7f41bf72
2.2 | JluHamuka 7 bubnmnoreka IJOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHCHHS B 6 1 1 Bbubanoreka [IOK
MEXaHHKe https://m.edsoo.ru/7f41bf72
Paznen 3. 24
MOJIEKVYJISIPHA S
OU3NKA U
TEPMOJNHAMUKA
3.1 | OcHOBBI MOJIEKYIIIPHO- 9 1 bubmmoreka [HOK
KHHETHYECKOM TEOPHH https://m.edso0.ru/7f41bf72
3.2 | OCHOBBI TEPMOJAMHAMUKHU 10 1 bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72
3.3 | ArperaTHble COCTOSHUS 5 bu6imoreka [IOK
BemecTtBa. Pa3oBbIe https://m.edsoo.ru/7f41bf72
NePeX0/Ibl
Paznen 4. 22
OJIEKTPOJUHAMUKA
4.1 | DnekrpocTaTuka 10 1 bu6imoreka [IOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocTostHHBII 12 1 bu6mmoreka IJOK
3NIEKTpUYecKui TOK. TOKH B https://m.edsoo.ru/7f41bf72
pa3IMYHBIX cpesax
PesepBHOE BpeMs 2
OBUIEE KOJIMYECTBO 68 3 3

YACOB I10 ITPO'PAMME




11 KUIIACC

Ne | HaumenoBanue pasaenos | KoinuectBo yacoB JyleKTpOHHBIE (LM (PPOBLIE)
/1l | ¥ TEM NPOrpaMMbl o0pa3oBaTesibHbIE pecypchl
Bcero | Kontpoannsie | IlpakTnuyeckmue
padoThI padoTsI
Pazpen 1. 11
SJIEKTPOJJUHAMUKA
1.1 | MarauTHOE ToJIe. 11 1 3 butmuoreka [IOK
DJeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c
WHTYKIHS
Paznen 2. KOJIEBAHUA 24
1 BOJIHbI
2.1 | MexaHHn4YecKHe U 9 1 bubnmoreka IJOK
ANIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KoJeOaHus
2.2 | MexaHn4ecKkue u 5 1 bubmuorexa LIOK
AIICKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 Bbubnmoreka IJOK
https://m.edsoo.ru/7f41c97c
Pazzen 3. OCHOBBI 4
CIHEIUAJIBHOU
TEOPUN
OTHOCUTEJIbBHOCTU
3.1 | OcHOBBI CIIENIUAIBLHON 4 1 bubmmoreka [IOK
TEOPUHU OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Pasnexr 4. KBAHTOBAS 15
OU3UKA
4.1 | DneMeHTHl KBAaHTOBOU 6 bu6nmoreka IJOK
OIITHUKH https://m.edsoo.ru/7f41c97c
4.2 | Ctpoenue aToma 4 Bu6immoreka [IOK
https://m.edsoo.ru/7f41c97c
4.3 | AtomHOE AP0 5 Bu6immoreka [IOK
https://m.edsoo.ru/7f41c97c
Paznen 5. DJIEMEHTbI 7
ACTPOHOMMUHU U
ACTPODU3MKHU
5.1 | DnemeHTH aCTPOHOMUH U | 7 1 Bu6mmoreka [IOK
acTpo(u3uKu https://m.edsoo.ru/7f41c97c




Paznen 6. 4

OBOBIIAIOUIEE

ITOBTOPEHUE

PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME
















