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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o (hu3mke 6a30BOTO YPOBHS Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3padoTaHa HA
OCHOBE IIOJIOKEHUH W TpeOOoBaHWH K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIBHON MpPOTPaMMEL,
npencraBieHHBIX B PI'OC COO, a Takke ¢ yuéroMm deaepaabHOM pabouedt mporpaMMbl BOCITHUTAHUS,
(dbenepanpHOit paboueit mporpamMmort o «@Pu3KMKe» W KOHICHITMH TIPEIoJaBaHUs YUeOHOTO MpeaMeTa
«Dm3uka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit denepanuu, pearTu3yOMUX OCHOBHBIC
00pazoBarenbHbIC IPOTPAMMBI.

Conepxanue nmporpamMmMsl 1o Gr3rke HarpapieHo Ha (OPMHUPOBAHKE ECTECTBCHHO-HAYYHOW KapTUHBI
mupa obyvarommxcst 10—11 kmacco npu oOyueHnn ux (uU3uKe Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesitenbHOCTHOTO moaxona. [Iporpamma mo ¢wusuke coorBeTcTByeT TpebdoBanmsim PIOC COO k
IJIAaHUPYEMBIM  JIMYHOCTHBIM, MNPCIMETHBIM U METAPCIMETHBIM pPE3YyJibTaTaM O6yquI/I$[, a TaKXe
VYUTHIBAET HEOOXOAMMOCTh pEalH3alliid MEXIPEJAMETHBIX CBsi3ed (H3HKH C €CTECTBEHHO-HAYYHBIMH
y4eOHBIMU TIpeMETaMH. B Hell ompenersiroTcss OCHOBHBIC IETH W3Yy4deHHS (DM3WKHA HAa YPOBHE CPEIHETO
o01ero oopa3zoBaHusl, IUTAHUPYEMbIE PE3YJIBTAThl OCBOCHUS Kypca (PU3UKH: THYHOCTHBIEC, METalpeAMETHbIE,
peaMeTHbIE (Ha 0a30BOM ypOBHE).

[IporpaMma o (u3MKe BKIIOYACT:

® TUIAHUPYEMbIE Pe3yJIbTaThl OCBOSHUS Kypca (U3NKH Ha 0a30BOM YPOBHE, B TOM UHCIIE MPEIMETHBIS

Pe3yAbTATHI 110 TOJIaM O0yUCHHS;

e coJiepaHne yueOHoro npeamera «Pusnka» 1mo rogaM oOydeHUs.

Odwu3mKa Kak Hayka 0 HanOoJsee o0muX 3aKOHaX MPHUPOJIBL, BRICTYIIAS B Ka4eCTBE yUeOHOTO MpeaMeTa
B MIKOJIE, BHOCHUT CYIISCTBEHHBIM BKJIAQJ B CHCTEMYy 3HaHUN 00 okpyxaromem wmwupe. IIKOTBHBIA Kypc
(M3UKN — CHUCTEMOOOPa3YIOIMNN TSI €CTECTBEHHO-HAYYHBIX YICOHBIX MPEAMETOB, IMMOCKONBKY (hH3HIECKHE
3aKOHBI JISKAT B OCHOBE MPOIECCOB U SABJICHHM, H3yJaeMBIX XUMHEH, Ononorue, pusniaeckoit reorpadueit
u actpoHoMHel. VMcrnonp3oBaHne M aKTHBHOE NMpUMeEHeHHe (M3WYECKHMX 3HAHWHU OMpeeNnseT XapakTep U
pa3BuTHE Pa3HOOOPa3HBIX TEXHOJIOTHUH B cdepe dHEPTeTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MONyIEeHUS
HOBBIX MaTepHajOB C 3aJaHHBIMH CBOWCTBaAMH W Jpyrux. M3ydeHwne (M3WKM BHOCHUT OCHOBHOW BKIJIaJ B
(hopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHApa 00yJaromuxcs, B (opMHpOBaHNE YMEHUH PUMEHSITh
HAyYHBIA METOJI IO3HAHUS MPH BBHITTOTHEHHH UMU Y4eOHBIX HCCIIETOBAHHM.

B ocHOBY kypca (u3uku I ypOBHS CpeIHETO OOIIero 00pa3oBaHUs IMOJIOKEH PAI UIACH, KOTOPHIC
MOXXHO pacCMaTpuBaTh KaK IMPUHIHUIIBI €0 IIOCTPOCHUA.

Hoes yerocmnocmu. B COOTBETCTBHH C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COICPIKUT
MaTepHai U3 BCeX paszieNioB (U3UKH, BKIFOYAET KaK BOIPOCHI KJIACCUYECKON, TaK U COBPEMECHHOW (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBMM C HeW wmarepman Kypca (HU3UKH OOBEIWHEH BOKPYT
¢u3ngecknx Teopuil. BexymmM B Kypce sSBIsieTcs (OPMHUPOBAHHE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEIECTBE U TOJIe.

Hoes eymanumapuzayuu. EE peanuzanust mpearnonaraeT HCIoIb30BaHIe TYMaHUTAPHOTO ITOTeHIIHAIa
(m3udeckoll HAyKH, OCMBICIICHHE CBS3M PAa3BUTHA (QU3UKH C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHPOBO33PCHUYCCKUMU, HPABCTBCHHBIMHU U 5KOJIOTMYECKUMU HpO6JICMaMI/I.

Hoes npuknaonoii nanpasrennocmu. Kypc GU3UKH TpeArionaraeT 3HaKOMCTBO C HIMPOKUM KPYyrom
TEXHHUYCCKUX U TEXHOJOTHYCCKUX HpI/IJ'IO)KeHI/Iﬁ N3YUCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEICTBOM BBEJIEHHS JIEMEHTOB COJAEP)KaHUS, MOCBAMIEHHBIX
IKOJIOTHYECKHM TNpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00Cy X IeHHs Ppo0IIeM paloHaILHOTO MIPUPOAONOIB30BaHMSI U SKOJIOTUIECKOW 0€30T1aCHOCTH.

Crep>XHEBBIMH DJIEMEHTaMH Kypca (H3MKH Ha ypOBHE CPEAHEro oOIIero o0pa3oBaHUs SIBISIFOTCS
¢usnueckue Teopun ((HopMHUpPOBaHKE TPEACTABICHUH O CTPYKTYpe MOCTpOeHUs Gpru3ndeckoil Teopuu, poiu
Q)YHﬂaMeHTaHBHLIX 3aKOHOB W TIPUHIOUIIOB B COBPEMCHHBIX IPCACTABIICHUAX O MNpUPOAC, TI'paHULax
MIPUMECHUMOCTHU TeOpHﬁ, JJI1 OnMCaHuA €CTECTBCHHO-HAYYHBIX SIBJICHUM 1 HpOHeCCOB).

CHCTeMHO-AATENILHOCTHBIM MOIX0A B Kypce (U3MKKM peanusyercss TpexIe BCero 3a Ccyér
OpraHu3alMy SKCIEPUMEHTAILHON JesATeIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca (U3UKH —
3TO HCIOJBb30BaHUE CUCTEMBI (PPOHTANBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M J1a0OPaTOPHBIX PadoT,
KOTOpble B MporpamMMe mo (usnke oObeAWHEHbI B OOIIUI CHHCOK YYEHHMUYECKHX IMPAKTUYECKUX PadoT.
Brinenenre B yKa3aHHOM TMepedyHE J1a0OpaTOpPHBIX pPadOT, MPOBOAWUMBIX Ui KOHTPOJNS W OLEHKH,
OCYILIECTBIISIETCSl yYaCTHUKAMH 00pa3oBaTeNbHOTO Mpollecca MCXOAs M3 O0COOCHHOCTEH TUIaHMPOBAaHUS M
ocHamleHust kabuHera Qusuku. [lpum sToM obOecrieunBaeTcs OBIAACHUE OOYYAIOIIUMHUCS YMEHUSMH



MPOBOJUTh KOCBEHHBIC W3MEPCHHS, WCCIICIOBAHUS 3aBUCHMOCTEH (PU3MUECKUX BEJIIMYMH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yACHACTCS PEIICHUI0 PAacuETHBIX M KAa4eCTBEHHBIX 3ajad. [Ipu 3ToM st
pacu€THBIX 3aJa4 MPUOPHUTETOM SIBIISIFOTCS 33/Ia4M C SBHO 3aJaHHOW (PM3MUECKON MOJIENBIO, TI03BOJISIONINE
MPUMEHSATh U3yUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTI0 pa3jeia Kypca, Tak U MHHTEIPUPYS 3HAHHUS
M3 pa3HbIX pasnesioB. J[is KauecTBEHHBIX 3aJlay IMPHUOPUTETOM SIBISIOTCS 3aJaHus Ha OOBSICHCHUE
npoTeKkaHusl pu3nYecKux sIBJICHUH U MPOLIECCOB B OKPY’KaIOIIEH >KU3HH, TpeOyromue BeiOopa (hu3nveckoit
MOJICJIH IS CUTYAIlUU MPAKTUKO-OPUESHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanmsmu DPI'OC COO k MarepHaabHO-TEXHHUYECKOMY OOECIICUCHUIO
y4eOHOro mpoiecca 0a30BbIii YPOBEHb Kypca ()M3WKH HAa YPOBHE CPEIHEro oOIIero o0pa3oBaHUs IOJDKEH
M3y4aThCsA B YCJIOBUSAX IMPEIMETHOrO KaOuHeTa (PU3WKUA WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOHWHETa
MPEIMETOB €CTeCTBEHHO-HAYYHOTO 1UKIa. B xabuHeTe Gu3uKK A0KHO OBITH HEOOXOAMMOE JT1abopaTOPHOE
000pyI0BaHUE JIJIs BBITIOJIHEHUS YKAa3aHHBIX B IPOTPaMMe 1Mo (PU3MKE YUYCHHUUECKUX MPAKTUICCKUX paboT U
JIEMOHCTPALIMOHHOE 000PYAOBaHHE.

JleMoHCTpalmoHHoe 00OpyIOBaHHE (QOPMHUPYETCS B COOTBETCTBUU C IPHUHIIMIIOM MUHHMATbHOU
JIOCTATOYHOCTH ¥ 00eCNeYrBaeT IIOCTAHOBKY IIEPEUYHCICHHBIX B MporpamMme IO (PHU3MKE KIFOUYEBBIX
JIEMOHCTPALUH IS UCCIEIOBAHMS U3y9YaeMbIX SBICHUHA U MPOIECCOB, SMIMPUICCKUX U (PYHIaMEHTAIBHBIX
3aKOHOB, UX TEXHHYECKUX MTPUMEHEHUI.

JlaGoparopHoe 000OpyZOBaHUE I YYEHHUYECKUX NPAKTUYECKUX paboT ¢opMHUpyeTcs B BHJC
TEMaTHUYECKUX KOMIUIEKTOB M OO0ECIeYMBACTCS B pacdyére OJHOTO KOMIUICKTAa Ha JBYX OOYYaroIIUXCsl.
Temarnyeckue KOMIUIEKTBI JITAOOPATOPHOTO OOOpPYAOBAHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMILUIEKCHOM
WCIOJIb30BAaHUH aHAJIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B
Bujie U(POBBIX Tab0OpaTOpuil.

OCHOBHBIMH LIEJISIMH U3Y4CHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHHE WHTEpECa U CTPEMIICHHS OOYYaIOIIMXCS K HAyYHOMY H3YYCHHUIO HPUPOJIBI, Pa3BUTHE HX
WHTEJUICKTYAIBHBIX U TBOPYECKHX CITOCOOHOCTEI;

. pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIC MO3HAHUS M (POPMHUPOBAHHE HCCIEOBATEIHLCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHHSIM;

. (hopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa M3yueHHs OCHOB CTPOCHHS MATEpUU U
(hyHIaMEHTABHBIX 3aKOHOB (DH3UKH;

. (hopMupoBaHuEe yMEHHI OOBSICHSITH SBJICHHUS C HCIIOJIb30BaHUEM (DM3MUYSCKUX 3HAHUN W HAYYHBIX
JI0Ka3aTeNbCTB;

U (hopmupoBaHUE MPEACTABICHUH 0 PO GU3UKH U Pa3BUTHUS IPYTHX €CTECTBCHHBIX HAYK, TEXHUKU

W TEXHOJIOTUH.
HocTmxeHne 3THX Ielieil o0ecreunBaeTcss pelleHneM CIEeOYIOUIMX 3aJady B MIpOoLecce H3ydeHHs Kypca
(U3UKHU HA YPOBHE CpeHEro o0mero 00pa3oBaHus:
. npHOOpEeTeHNe CUCTEMBl 3HAaHWUM 00 OOMmMX (M3NYECKHMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIIOYass MEXaHUKY, MOJEKYJSIpHYI0 (H3HKy, 3JCKTPOAMHAMUKY, KBAaHTOBYIO (H3HKY U SJIEMEHTHI
acTpoU3UKY;
. (hopMHUpOBaHNE YMEHHUH NPUMEHATh TEOPETHUECKHUE 3HAHUS UL OObACHEHUS (PU3NUECKUX SBICHUI
B TIPUPOJIC | ISl IPUHSATHS IPAKTUIECKUX PEIICHUI B TOBCEIHEBHON JKU3HMU;
. OCBOCHHE CMOCOOOB PELICHUS Pa3IMUHBIX 3a4ad C SBHO 3aJaHHON (QU3MYECKOH MOJeINbIo, 3ajad,
MOJPa3yMEBAIOLINX CAMOCTOATENBHOE co3AaHue (PU3NIECKON MOJENH, aIeKBATHON YCIOBHSIM 3a1a4H;
. NOHUMaHWe (U3UYECKUX OCHOB W MPUHIMIIOB JCHCTBHA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIMSHUS HA OKPY>KAIOLIYIO CpENy;
. OBIIQJICHME METOJaMH  CaMOCTOSTEIbHOTO  IUIAHWPOBAHHWS W TPOBEACHHS  (U3MUYECKHX
SKCIIEPUMEHTOB, aHajih3a M HMHTEpIpeTaluyd WHQOPMAaIMH, ONpEIesICHHsI JTOCTOBEPHOCTH IOIYyYEHHOTO
pe3yJbTaTa;
. CO3JlaHM€  YCIIOBMM IS pa3BUTUS yYMEHUHA  MPOEKTHO-UCCIIEIOBATENILCKON, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3yuenne ¢uzuku (6a30BbIil ypOBEHb) HA YPOBHE CpeaHEro obuiero oopazoBanus oTBoautcs 136
yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hezien0), B 11 kiacce — 68 yacoB (2 4aca B HEJIEIIO).
[Ipeanaraemelii B mporpamme o (usnke nepeyeHp J1abopaTOPHBIX U MPAKTHYECKUX PadOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYHTENb JeNaeT BBHIOOp MPOBEICHHS J1a0OPAaTOPHBIX Pa0OT M OMBITOB C YYETOM
WHIWBUAYaATBHBIX 0COOEHHOCTEH 00ydaromuxcs.



COJAEP)KAHUE OBYYEHHUSA 10 KJIACC
Pa3nen 1. ®u3uka 1 MeTOIbl HAYYHOT0 O3HAHMA
®dusuka — Hayka o npupoje. Hayunsle MeTobl MO3HaHUA OKpYy’Karomiero Mupa. Ponb skcnepumMenTa u
TEOpHH B MpOLecce TO3HAHNS TPUPOIEL. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue (u3n4ecKuX SBIEHUH W mpoueccoB. Hayuneie runotessl. PU3HMUEcKHe 3aKOHBI U
TeopuH. [ paHULIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. IIpHHINI COOTBETCTBUSL.

Pons m Mecto u3ukm B (GOpMHpPOBAHWH COBPEMEHHON HAayYHOW KapTHHBI MHUpPA, B MPAKTHICCKOU
JIesTEeNbHOCTH JHOACH.

Lemoncmpayuu

AHaNoroBbIe 1 U(PPOBBIE U3MEPHUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIE JATIYHKH.
Pazpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe apmkeHne. OTHOCHTENFHOCTh MEXaHNIeCKOTo ABIKeHMs. Crucrtema oTcuéra. TpaekTopws.

[lepemermenne, cKOpoCcTh (CpemHSAI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepHaTbHONW TOYKH,
WX MPOEKINU Ha OCH CHCTEMBI KoopauHaT. CIo)KeHHe ITepeMeIeHHA U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJWHEHHOE IBIDKEHHE. ['paduku 3aBUCUMOCTH KOOpIWHAT,
CKOPOCTHU, YCKOPEHUS, ITyTH U MEPEMENICHHUS MaTePUATHHON TOUYKH OT BPEMEHH.

CBo0oHOE majieHre. Y CKOpEeHUe CBOOOIHOTO MaICHUsI.

KpuonuneiiHoe nBr>xXeHUE. [[Br>keHNE MaTepHabHOW TOUYKH MO OKPY>XKHOCTH C MOCTOSHHOW MO MOJYJIIO
CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAs CKOpocTh. Ilepros u wactota obpamenus. LleaTpocTpemurensuoe
YCKOPEHHE.

Texaudeckne yCTpONCTBA W MPAKTHUECKOE MPUMEHEHHWE: CIHUIOMETD, NBIKCHUE CHAPSIOB, IEMHBIC U
PEMEHHBIE EpeNauH.

Jlemoncmpayuu

Mopenb CHCTEMBI OTCUETA, MILTIOCTPAIUS KHHEMATHIECKUX XapaKTEPUCTHK JTBHKCHUSI.

[IpeoOpazoBaHue MBUKECHUN C HCIIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3MyX€ U B pa3peKCHHOM MIPOCTPAHCTBE.

HaGmronenue nevkeHus Tela, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPH30HTAJIBHO.

Nsmepenue yckopeHust CBOOOIHOTO TaICHUS.

HampaBnenue ckopocTH npy ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmwvie pabomoi

N3yuenune HEpaBHOMEPHOTO IBIKCHUSA C LEIBIO OMPEECICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanne COOTHOLICHUS MEXAY IyTSAMHU, MPOUJECHHBIMH TEJIOM 3a IIOCJIEN0BaTEIbHBIC PaBHEBIC

MIPOMEXKYTKH BPEMEHH NPU PaBHOYCKOPEHHOM JBH)KEHUHU C HAaYaJIbHOW CKOPOCTHIO, paBHON HYJIIO.
W3zyuenne ABMKEHUS MIAPUKA B BI3KON KUAKOCTH.

Wzydenune nBmkeHMs Tena, OPOIIEHHOTO TOPH30HTAIBHO.
Tema 2. /lunamuxa
[punnun otHocutensHoctu [anunes. [lepBeiii 3akoH HeloToHa. MHepuuaabHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropo# 3akoH HproToHa [uisi MaTepualbHOM TOUKH.
Tperuii 3axoH HberoToHA 7151 MaTepraIbHBIX TOYEK.

3aKoH BCeMUpPHOTO TAroteHus. Cuna TspkectH. I[lepBas kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenune. Bunsl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuma tpenus. Cyxoe Tpenue. Cuia TpeHHS

CKOJIBXXCHHA U CHJIa TPCHUS IIOKO:. KOS(l)(I)I/ILII/IeHT TPCHUS. Cuna COMMPOTHUBJICHUA NpPU ABUKCHUHN TCJia B
KUAKOCTHU HJIHU rase.

HOCTyrIaTCJ'II:HOC " BpaaTejIbHOC IBUKCHUE abCOIIOTHO TBépZ[OFO TCIa.
MOMEHT CHIIBI OTHOCUTEIBHO OCH BpalncHUs. [Inedo cunel. YcnoBus PaBHOBECHUA TBépI[OFO TCIAa.

Texaumyeckue YCTPOﬁCTBa U TPAKTHICCKOEC TMPHUMCHECHHUC: TOAIMUITHUKH, JABHKEHHUE HWCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu

SIBrieHre UHEPIUH.

CpaBHEHHE Macc B3aUMOJICHCTBYIOLIUX TETI.
Bropoii 3akon HproToHa.

Nsmepenue cui.

CrnoxxeHne cuil.

3aBHUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIlHH.



HesecomocTts. Bec Tena nmpu ycKOpeHHOM NOABEME U MAJCHUH.
CpaBHEHUE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUSL.
VYcaoBus paBHOBecHsl TBEPAOro Tena. Buasl paBHOBeCHSI.
Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomoi
Nzyuenne nprkeHms Opycka 1o HAKJIOHHOW TIOCKOCTH.
HccnenoBanne 3aBUCHIMOCTH CHJI YTIPYTOCTH, BO3HUKAIONINX B IMPYXKHHE W PE3WHOBOM 00Opasne, OT WX
nehopmartim.
HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILCHHUS.
Tema 3. 3axonvl coxpanenus é mexanuke
Nmnynsc maTepuanbHOW TOYKH (Tella), CHCTEMBI MaTepHUANbHBIX TOUYeK. VIMIyIbC CHIBI W W3MEHEHHUE
AMITyJIbCa TeJa. 3aKOH COXPaHEHUS UMITYJIbca. PeakTHBHOE JABIKEHUE.
Pa6oTa cuibsl. MOIHOCTH CHIIBL.
Kunermueckas sHeprus MaTepruaibHON TOUKH. Teopema 00 M3MEHEHNH KHHETHYECKOH YHEPTHH.
[ToTenmmanbrast sHeprus. lloTeHnMansHas dHeprus ynpyro nedhopMupoBaHHOM NMpykuHEL. [loTeHIMaNbHAS
SHEprus Tena BOMW3M TMOBEPXHOCTH 3Jemud. lloTeHImanbHBle W HEMOTEHIMANbHBIE CHIBL. CBSI3p pabOTHI
HETMOTEHIIMAJBHBIX CHJI C W3MEHEHHEM MEXaHHMYeCKONl JSHEpruM CHUCTeMBl Teld. 3aKOH COXpPaHEHHS
MEXaHUYEeCKON SHEPTHH. YTIPYTHE U HEYTIPYTHE CTOJTKHOBEHHMS.
TexHuueckre yCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOMNEp, NPYNKUHHBIA IHUCTOJIET,
IBUKCHUE PaKeT.
Jlemoncmpayuu
3aKOH COXpaHEHHs UMITYJIbCA.
PeaxTnBHOE NBHKEHME.
[lepexon mOTEeHIMAIBHON YHEPTUN B KWHETHYECKYIO  OOpaTHO.
Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul
Nzyuenne abComOTHO HEYTIPYTOTO yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSIHBIX MasTHHUKOB.
HccnenoBanue cBs3u pabOTHI CHIIBI C H3MEHEHHEM MEXaHWYECKOM SHEpIruu Tejia Ha MPHMEpe PacTsDKEHHS
PE3MHOBOIO XKIyTa.
Pa3nen 3. MoJsekyaspHas (pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIONOKEHHUS MOJIEKYJISIPHO-KHHETHYECKOM TEOPHMH H WX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe neuwxenue. Juddysus. Xapakrep nBukeHHs W B3aUMOJICHCTBUS 4acTUIl BeniectBa. Mojenu
CTPOCHUSI Ta30B, XUIKOCTEH W TBEPABIX TeNl M OOBSCHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THUX MOJIEINEH.
Macca u pa3meps! Mosiekyn. KonndecTBo BemecTBa. [locTosiHHas ABoranpo.

Temnosoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Lienscust.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJECKYJISPHO-KHHETHYECKOM TEOpPHM HIEATbHOIO
ra3za. AOCONOTHas TeMIieparypa Kak Mepa CpeJHEed KMHETUYEeCKOW SHEPTHH TEIUIOBOTO JIBUKCHHS YACTHIL
raza. lllkama temnepatyp KenbBuHa. I'a3oBble 3akoHBL. YpaBHeHHe MenzaeneeBa—Knaneiipona. 3akoH
HanbroHa. M3ompoueccsl B HIeaqbHOM ra3e C IOCTOSHHBIM KOJNWYECTBOM BemlecTBa. | 'paduueckoe
npeAcTaBIeHHE H30MPOLECCOB: U30TEPMa, H30X0Pa, H300apa.

TexHuyeckue yCcTpoHcTBa U MPaKTHYECKOE IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbIThl, IOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, (oTtorpaduum MoOJEeKyd OpraHMYeCKHX
COEIMHEHN.

OmnbITH 10 TN QY31 KUAKOCTEH U Ta30B.

Mopnenb GpOyHOBCKOTO JIBUKECHUS.

Mogens onbita [HITepHa.

OnBITHI, JOKA3BIBAIOLIUE CYLIECTBOBAHUE MEXMOJIEKYJISIPHOIO B3aUMOICUCTBHUS.

Mogenp, HIUTIOCTpUPYIOIIAs NPUPOLY JABICHUS T'a3a HA CTEHKH COCYAA.

OnBITHL, WITIOCTPUPYIOLLUE YPaBHEHUE COCTOSIHUSI HII€ATIBHOTO Ia3a, U30IPOLIECCHI.

Yuenuueckuil sxcnepumenm, rabopamopruvie pabomuol

Omnpenenenne Macchl BO3AyXa B KIIACCHOW KOMHATE Ha OCHOBE M3MepeHUi 00hEMa KOMHATHI, JaBIICHUS
U TEMIIEpaTyphl BO3IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKIY IMapaMeTpaMK COCTOSIHUS Pa3pe’KEHHOTo Tasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMmonnHamudeckas cucremMa. BHYTpeHHSSI HEPTHsS TEPMOJMHAMHYECKOW CHCTEMBI M CHOCOOBI eg
n3MeHeHns. KonmndecTBo TerumoTsl u pabota. BHyTpeHHSS SHEprus OAHOATOMHOTO HAEaIbHOTO rasza. Bumer



TeIUIoNepeadn: TEIUIONPOBOAHOCTh, KOHBEKIWSA, W3Iy4deHHe. YeldbHas TEIUIOEMKOCTh BEIIeCTBa.
KomnmuaecTBO TEMIOTHI MpH TeILIonepeaye.

[lonsatne 00 agmabatHoM mpomecce. [lepBriii 3akoH TepmomuHamuKH. [IprMeHeHue mepBOro 3aKoHa
TEPMOJAMHAMUKH K U3omporieccaM. ['paduueckas nuHTepnpeTanus paboThl rasa.

Bropoii 3akonH TepmoarHaMuku. HeoOpaTUMOCTh IPOIIECCOB B IPUPOIE.

TermoBbie ManmuHBL. [IpUHITUIIBEI TeHCTBHS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B TEILIOBBIX
MammHax. Koaddumment monesHoro nmerictBus TermioBod MamuHbl. I{ukm KapHo m ero ko3dduimeHt
MOJIC3HOTO  JEHCTBUA. ODKOJOTHYECKHE TMPOOJEMBI  TEIUIODHEPTeTHKH. TeXHUYEeCKHEe  YCTpOWCTBA |
MIPAKTHYECKOE MTPUMEHEHHE: IBUTAaTeh BHYTPEHHETO CTOPaHUs, OBITOBON XOJIOAMIFHIK, KOHTUITHOHED.

Lemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEPTrHH Tejla MPH COBEPIISHHH pPa0OTHI: BBUJIET MPOOKA W3 OYTBHUIKH TOJ
JIEHCTBHUEM CXaTOT0 BO3IyXa, HarpeBaHue d(pupa B TaTyHHOH TpyOKe MyTEM TpeHHS (BHICOTEMOHCTPALIHS).

W3MmeHeHne BHYTpEHHEH SHEPTUH (TeMIepaTyphl) Tela MpH Teruionepeaaye.

OMBIT M0 aaabaTHOMY PaCIIMPEHUIO BO3IyXa (OMBIT C BO3AYITHBIM OTHHBOM).

Mopnenu napoBoil TypOMHBI, TBUTATENS BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomol

M3mepenue yaenpHOH TEMIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanusn eeujecmea. Pazoevie nepexoovt

ITapoo6pa3zoBanue u koHAeHcanus. Mcnapenne u kumneHne. AOCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTh
Bo3ayxa. Haceimennslil map. Y aenbHas TemioTra mapooOpa3oBaHusA. 3aBUCUMOCTh TEMIEPATyphl KUIIEHUS OT
nmaieHus. TBépnoe Teno. Kpucramimueckne n amopdHbie Tena. AHH30TPOINUS CBOMCTB KpucTawioB. JKukne
kpuctayuibl. CoBpeMeHHble MaTepuaibl. [lmaBneHne W KpucTaimm3anus. YAenbHas TelvioTa IUIaBICHUS.
CyOmumartusi.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckre ycCTPOHCTBA W MPAKTHUECKOE MPUMEHEHHE: THUTPOMETP M IICUXPOMETP, KaJOPUMET,
TEXHOJIOTHH TIOy4YeHHsI COBPEMEHHBIX MaTepHalioB, B TOM YUCIIe HAHOMATEPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kurienue npu moHWXEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus 1 TIaBJIEHHUS] KPUCTAITMYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomot

H3MepeHne OTHOCUTEIHHON BIAKHOCTH BO3/1yXa.

Pasjnen 4. dnekTpoamHaMuKka

Tema 1. Inekmpocmamuka

OnexTpu3anus Tell. ONeKTpudeckuid 3apsin. J[Ba Buma anekTpuueckux 3apsanoB. lIpoBomHukw,
JUBIICKTPUKN M TONYIPOBOJHHUKH. 3aKOH COXPAaHEHWs JIIEKTPHUYECKOro 3apsina.B3ammoneiicTBue 3apsmos.
3akoH Kymnona. ToueuHblil smekTpudeckuil 3apsn. DieKTpuueckoe mone. Hampssk€HHOCTB 3JEKTPHUUECKOTO
noJist. [IpuHIMIT Cyepno3uIny 3NMEeKTPHYECKUX mosiel. JIMHIuM HanpsHKEHHOCTH 3JIEKTPUIECKOTO OIS,

Pabora cun anekrpocratudeckoro moiss. [lotennuman. PasHocts mortennuanos. [IpoBogHuku u
OU3JICKTPUKH B DJIEKTPOCTATHYECKOM TIone. JludnekTpuueckass MPOHHLIAEMOCTb. JJIEKTPOEMKOCTb.
Konnencarop. DneKTpoEMKOCTh MIIOCKOTO KOHJEHCATOPA. DHEPTHUS 3apsHKEHHOI0 KOHICHCATOpa.

TexHuueckue  ycTpoiicTBa HM  IMPAaKTUUYECKOE  IMPHUMEHEHHE:  JJIEKTPOCKOIN,  JJIEKTPOMETP,
ANIEKTPOCTAaTHUECKasl 3allNTa, 3a3eMIIEHHE JIIEKTPONPHUOOPOB, KOHJIEHCATOp, KOIMPOBAIBHBIN armapar,
CTPYUHBII NPUHTED.

Lemoncmpayuu

VYceTpoicTBO M IPUHLIMIT JAEHCTBUS AIEKTPOMETPA.

BianmopeiicTBre Ha3IEKTPU30BaHHBIX TEJl.

DNEeKTpUYECKOe T0JIe 3aPsHKEHHBIX TEI.

[IpoBOAHHKH B AIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTuiecKas 3amuTa.

JIMDIIEKTPHUKY B AJIEKTPOCTATUIECKOM TIOJIE.

3aBHCHMOCTh DIIEKTPOEMKOCTH TUIOCKOTO KOHAEHCAaTOpa OT IUIOMIAIU IJIACTHH, PACCTOSHUS MEXIY
HUMH U J3JIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apspKeHHOT0 KOHAGHCATOPA.



Yuenuueckuil sxcnepumenm, 1abopamopruvle pabomol

M3mepenue 3aeKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuueckuii mox. Toxu é paznuunwvix cpedax

ONEeKTPUYECKUN TOK. YCIOBHUS CYLIECTBOBAHHS 3JEKTPUUYECKOro Toka. McrouHuku Toka. Cuja Toka.
ITocTostnubiit Tok. Hampspkenue. 3akoH OMa 1l yyacTKa LEMU. DJIEKTPUUECKOE COMPOTUBIICHUE. Y ACIbHOE
conpoTuBieHUe BenlecTBa. llocienoBaTenbHOE, NapajUIeNbHOE, CMELUIAHHOE COEAUHEHUE IPOBOJHUKOB.
Pabota snextpudeckoro Toka. 3akoH Jxoyns—JIeHa. MoIHOCTH 3JIEKTPUIECKOTO TOKA.

DNEeKTPOABIKYINAs CHia M BHYTPEHHEE COMPOTHBICHHWE MCTOYHHMKA TOKa. 3akoH OMa uId TOJHOMN
(3aMKHYTO#) 3neKTprIecKkoii e, KopoTkoe 3aMBIKaHHe.

ONeKTpOHHasT TPOBOIMMOCTH TBEPABIX METAIOB. 3aBUCHMOCTH CONPOTHBICHUS METAIOB OT
TeMIiepaTypbl. CBEpPXIIPOBOIUMOCTD. DJIEKTPUUSCKHMA TOK B BakyyMe. CBOHCTBA JICKTPOHHBIX ITyYKOB.

[omynposoganku. CoOcTBeHHass W MPHUMECHAs MPOBOIAMMOCTH MOTYNPOBOAHHUKOB. CBoicTBa p—n-
niepexopa. [lomynpoBoHIKOBBIE TPHUOOPEI.

OJIEKTpUYECKUI TOK B pacTBOPAX M pacIulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAsT AUCCOLAALIUSA.
DNeKTposin3.DNeKTpuueckuid ToKk B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATENbHBIM pa3psaia. MomaHus.
IIna3zma.TexHu4yeckue yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHHWE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
WCTOYHUKH TOKAa, OJJICKTPOHATPEBATEIBHBIC MPHUOOPHI, JIIEKTPOOCBETHTEIBHBIC MPHUOOPHI, TEPMOMETP
COTIPOTHUBJICHUS, BAKYYMHBIN A0, TEPMUACTOPEI 1 POTOPE3UCTOPHI, TOTYITPOBOTHUKOBEIN THO/, TATbBAaHUKA.

Jlemoncmpayuu

M3mepenne cuitel TOKA U HAIIPSDKCHHUS.

3aBUCUMOCTD COIPOTHUBICHUS MWIMHAPUICCKAX TPOBOJHUKOB OT JUIMHBI, IDIOMAAN TIOMIEPEIHOTO
CEUCHHS U MaTepHaa.

CwmernraHHOE COeTUHEHNE TTPOBOTHUKOB.

[Ipssmoe m3MepeHne 3IEKTPOABIDKYIIECH CHibl. KOpoTkoe 3aMbIKaHWE TadbBaHUYECKOTO dJEMEHTa U
OIICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTH COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYyPHI.

ITpoBOIUMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3ps ¥ IpOBOAUMOCTE BO3yXa.

OaHOCTOPOHHSSI MPOBOAUMOCTE AMOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yuenue cMENanHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHue 3MeKTpOaBUKYIIEH CHIIBI HCTOYHUKA TOKA U €TI0 BHYTPEHHET0 COMPOTUBIICHUS.

Habmonenue anekrposusa.

Me:xnpeaMeTHbIe CBSI3U

Uzyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kitacce OCyIIECTBISIETCS C YYETOM COJIEPIKATEIBHBIX
MEXIPEAMETHBIX CBS3el ¢ KypcaMu MaTeMaTHKH, OUOJIOTUN, XUMHUH, Teorpaduu U TEXHOJIOTUH.

MeoicnpeOomemuvie nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAyYHOTO TIIO3HAHUS: SBIICHUE,
Hay4yHbId (akT, TUMoTe3a, (¢uU3NYecKas BEIMYHMHA, 3aKOH, TEOpHUs, HaONIOJIECHUE, HKCIIEPUMEHT,
MOJEIUPOBAaHNE, MOJEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbI ypaBHEHUH, TUHEWHAas (YHKIMS, apadoia, runepOoia, ux rpaduku
U CBOWCTBAa, TPHUTOHOMETPUYECKHE (PYHKIMU: CUHYC, KOCHHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MNPOEKLUU HA OCU KOOPJIMUHAT, CII0KCHHE BEKTOPOB.

buonocus: mexaHwueckoe IBU)KCHUE B JKUBOW mTpupoje, AUQQy3us, 0CMOC, TEILIOOOMEH KHBBIX
OpraHu3MOB (BUJIBI TEIUIONIEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKIE SIBIICHVSI B JXUBOW MTPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSIpHAs
Macca, TEIUIOBble CBOMCTBAa TBEPABIX TEJd, JKUIKOCTEH W Ta3oB, 3JIEKTPUUECKHE CBOMICTBA METANIOB,
ANEKTPOIUTHYUECKAs AUCCOLMALMS, TalbBaHUKA.

Teoepaghua: BnaxxHOCTh BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE NBIKEHUH C HCIIONBF30BAHHEM MEXAaHU3MOB, YUYET TPEHHUS B TEXHHKE,
MONIINITHAKH, WCIIONB30BaHNE 3aKOHA COXPAaHEHUS WMITyJIbca B TEXHHKE (pakeTa, BOJIOMET U JIpyTHeE),
JIBUTATEIh BHYTPEHHETO CrOpaHHs, MapoBas TypOWHA, OBITOBON XOJOAMIBHHUK, KOHIUIIMOHEDP, TEXHOJOTHU
MOJIyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE€ HaHOMATEpPHANOB, M HAHOTEXHOJOTHUH,
JJNIEKTPOCTATUYUECKAss  3allluTa,  3a3eMIIGHHUE  OJJICKTPONPUOOPOB,  KCEPOKC, CTPYHHBIA  MPUHTED,
AJIEKTPOHATPEBATEIbHBIE TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, FrAIbBAHUKA.



11 KJIACC
Pa3nen 4. dnekTpoaMHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumnas UHOYKyus

IlocTostHable MarHuTHL. B3auMopeiicTBHE NOCTOSHHBIX MAarHuToB. MarautHoe mone. Bekrtop
MAarHuTHOM MHAYKUMH. [IpuHIMN cCynepno3uuy MarHUTHBIX mosel. JInHuy MaruuTHoM uHaykuuu. Kaptuna
JIMHUI MarHUTHOM MHAYKIIMH MOJISI HOCTOSIHHBIX MarHUTOB.

MarsuTtHoe noje IpoBOAHMKA ¢ TOKOM. KapThHa JIMHUI MHAYKIUU MAarHUTHOIO MOJS JUIMHHOIO
MpSIMOTO TMPOBOAHHWKA M 3aMKHYTOT'O KOJBIIEBOTO TIPOBOJHHMKA, KaTymkhu ¢ TokoM. OmbsIT OpcTena.
BzaumoeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOyJib U HalpaBJICHUE.

Cwuina Jlopenia, e€ MOyJib U HampaBieHue. J[BuxkeHre 3apssKeHHOM 4acTUIlbl B OJTHOPOJIHOM MarHUTHOM
note. Pabora cuisl Jlopenta.

SIBrieHue HIeKTpOMarHuTHOM UHAYKIMHU. [I0OTOK BeKTOpa MarHUTHONM MHAYKIIUU. DJIEKTPOABUKYIIAS CHIa
WHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAykiuu dapajes.

BuxpeBoe snekTpuueckoe mnosie. DJIEKTPOIBHXKYIUAs CUIAa UHAYKIUU B IPOBOJAHUKE, IBUKYIIEMCS
MOCTYIIATEIHHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTS. SIBICHNE CAMOMHIYKITUN. DICKTPOIBIIKYIIAS CHUIa CAMOUHTYKITHH.

DHEprusi MAarHUTHOTO TIOJI KaTYIITKA C TOKOM.

DIIeKTPOMArHUTHOE TIOJIE.

Texaudeckne yCTPOWCTBA W TIPAKTHUECKOEC NPUMCHEHHE: ITOCTOSHHBIE MATrHHTHI, 3JEKTPOMArHHUTHI,
3JICKTPOJIBUTATEIb, YCKOPUTETH dJIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE JIEKTPOHHOTO ITyYKa MArHATHBIM TIOJIEM.

JluHuY MHAYKIMA MarHUTHOTO TIOJIS.

B3aumopneicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

HeticrBue cumnbl JIopeHia Ha HOHBI 3JIEKTPOJIUTA.

SIBnenue 3MeKTPOMArHUTHON MHIYKITHH.

IIpaBuno Jlenna.

3aBUCUMOCTB JIEKTPOABIDKYIICH CUITBI MHIYKIIMK OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBrieHrEe CaMOMHYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

M3ydeHrne MarHUTHOTO MOJISI KATYIIKU C TOKOM.

UccnenoBanue neidcTBUA MOCTOSSHHOIO MarHUTa Ha PaMKY C TOKOM.

HUccnenoBanue siBIEHUS SJIEKTPOMATHUTHON UHTyKIIKU.

Pa3nen 5. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koaeoanus

KonebartenbHas cucrtema. CBoOOAHBIE MeXxaHWYeckue Koyiebanus. ['apmMoHuueckue konebanus. [lepuon,
yacToTa, ammuutyaa u ¢asa konebanuil. [IpykuHHBI MasTHHK. MaTeMaTHUECKHH MasTHUK. YpaBHEHHE
rapMOHHYECKUX Konebanuii. [IpeBpalieHne 3HePruu Npu rapMOHUYECKUX KOJICOAHUSX.

KonebartenbHbiii koHTYp. CBOOOJHBIC 3JCKTPOMArHUTHBIE KOJICOAHHS B HJICATBHOM KOJICOATEIHhHOM
KOHType. AHAJOTHsI MEXJIy MEXaHHYECKUMHU W JJICKTPOMAarHUTHBIME KojieOanusmu. dopmyrna TomcoHa.
3aKOH COXpaHEHUs YHEPTUH B HIICATHHOM KOJIe0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarommx KoieOaHWsX. BBIHYXJIEHHbIE MexaHWUYeckne KojeOaHus. PesonHaHc.
BreIHY X IeHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMS.

Ilepemennslii Tok. CHHYCOMIANBbHBIN TEPEMEHHBIH TOK. MOIIHOCTh TEPEMEHHOrO TOKAa. AMIUIUTYJTHOE U
JIEHCTBYIOLIEE 3HAUCHUE CUIIbI TOKA U HAIIPSDKEHHUS.

Tpanchopmarop. [IponsBoacTBo, mepenada U NOTpPeOICHUE DIMEKTPHUSCKOW IHEPTHH. JKOJIOTHUECKUE
PUCKU TpU MPOU3BOACTBE ANEKTporHEepruu. KyiabTypa HCMONB30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOMU
JKU3HH.

TexHuueckre yCTPOHMCTBAa W IPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUYECKUUM 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUU dJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanne mapamMeTpoB KoJedaTeNbHOM crcTeMbl (TIPYKUHHBIN HITH MaTEMaTHIECKAN MasTHHK).



Habmonenne 3aryxarmux KoixeOaHMid.

UccnenoBanne CBOWCTB BBEIHYXICHHBIX KOJeOaHUH.

Habmonenue pezonanca.

CBOOOTHBIE JIEKTPOMArHUTHBIE KOJIEOAHNSI.

OcmiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA WM HANPSOHKEHHUS OT BPEMEHHW) Ui JIIEKTPOMArHUTHBIX
KOJICOaHHIA.

Pe3onanc npu nocneaoBaTeaIbHOM COEIUHEHUH PE3UCTOPA, KATYIIKU HHIAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenp TMHUY 3JIEKTPONEepEIaUH.

Yuenuuecxuii sxcnepumenm, 1abopamopHuie pabomol

HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia MAJTBIX KOJIeOaHWH Tpy3a HA HUTH OT JUTMHBI HUTH U MaccChl rpy3a.

HccenenoBanye nepeMEHHOrO TOKa B LIENU U3 MOCIEA0BATEIBHO COEAMHEHHBIX KOHIEHCATOPA, KaTyIIKHA U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE GOIHbL

Mexanudeckue BOJIHBI, yclioBUsl pacnpoctpaneHusi. [lepuon. CKOpocTh paclpocTpaHeHUs M JUIMHA
BoutHEL [lomepeunsie u mpomoneHbIe BOMHBEL. MHTEpdepentus 1 qudpakiips MEXaHHIeCKHUX BOJIH.

3Byk. CkopocTs 3ByKa. [ pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHEIE BOJIHBI. YCJIOBHSI HW3IYUYCHHUS SJICKTPOMATHUTHBIX BOJH. B3amMmHas opuWeHTanus
BekTopoB E, B, V B anextpomarHuTHON BosHEe. CBOMCTBAa 3NEKTPOMArHUTHBIX BOJIH: OTpaXKEHUE,
npeaoMiIeHHe, noJspusanus, audpakius, narepdeperus. CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH.

[IIxana >1eKTpPOMarHUTHBIX BOJIH. [IprMeHEeHIE STIEKTPOMArHUTHRIX BOJTH B TEXHUKE U OBITY.

IIpuHiMnbl pauoCBsI3U U TeNEeBUACHUS. Painonokanus.

DNEeKTPOMarHuTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEIbI.

Texaudeckrne yCTPONCTBA M MPAKTHIECKOE MPUMEHEHHE: MYy3bIKaJbHBIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JMIMAaTHOCTHKA B TEXHUKE U MEIUITMHE, pajap, paTfuonpuéMHIK, TEIICBU30p, aHTeHHA, Tenedor, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MPOIOJILHBIX BOJH.

Konebmomeecst Teno kak UCTOYHUK 3BYKA.

HaGuroienue oTpaxeHus U NPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune natepdepeHnnu 1 Tupakiiii MEXaHUISCKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HaGuroieHue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYIOW U 4aCTOTOM KOJeOaHMA.

HccnenoBanre CBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXCHUE, MPEIOMIICHHE, TOJSIpU3aIius, TUPpaKIus,
uHTepdepeHus.

Tema 3. Onmuka

TI'eomerpuyeckas ontuka. [IpsMonuHeiiHoe pacmpocTpaHEHHE CBETa B OJHOPOAHON cpere. Jlyu cmerta.
ToueuHbIld HCTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHre n300pakeHHil B IIIOCKOM 3epKalle.

[Ipenmomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN IMOKaszarenb mnpenomicHus. [lomHoe
BHyTpEHHEE OTpakeHue. [IpeneapHplid yroi moJIHoro BHYTPEHHETO OTPaKEHHUS.

Jucnepcus ceera. CinoxHbIN cocTaB Oenoro ceera. Lger.

CoOuparorme u paccewBaronue JUH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSHHE M ONTHYECKas CHiia
ToHKOW JMH3BI. [locTpoeHHe H300paKeHU B COOMPAMOIIUX W pacceHBArOMMX JMH3aX. DopMmyria TOHKOU
JTUH3EL. YBEIUYEHUE, 1aBaeMOe JTUH30.

IIpenensl npUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onTuka. UHTepdepenHmus cBera. KorepeHTHble WCTOYHHKH. YCIOBHA HaONIOJCHUS
MaKCUMYMOB U MHHUMYMOB B UHT€P(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHKOB.

Hudpakums cBera. JudpaknuonHas pemérka. YcinoBue HaOMIOACHUS TIABHBIX MaKCUMYMOB WpH
MaJICHH MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PAKIIHOHHYIO PEIIETKY .

Tlonspuzanus ceera.

TexHu4eckne yCTpOICTBA M MpaKTUYECKOe MPHMEHEHHWe: OYKH, Jyma, ¢oToammapar, MPOSKIIMOHHBIN
amnmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PENIETKA, TIOJISPOUI.

Lemoncmpayuu

[IpsmonuHeliHOe pacpocTpaHeHUE, OTPaXKEHHE U MpeoMiieHue ceeta. OnTudeckue mprudopsI.

ITonnoe BHyTpeHHee oTpaxkeHue. Moienb CBETOBOA.

HccnenoBanne CBOHCTB N300payKEHUH B JTHMH3AX.

Mojenu MUKpOCKOTIa, TeJIECKOIa.



Habmonenne natepdepernnu creta.

Habmonenune mudpaxiym cera.

Habnronenue aucnepcuu ceera.

[Tonmyyenue criekTpa ¢ MOMOILBIO IPU3MBI.

[Honmyyenue criekTpa ¢ TOMOLIBIO TUPPAKITUOHHON PEILETKH.

Habnronenue nosnsipuzanuy cBera.

Yuenuueckuil sxcnepumenm, 1abopamoprule pabomol

W3mMepenne noxasarens IpenoMICHHS CTEKIIA.

HccenenoBanre cBOWCTB N300payKeHUN B TMH3AX.

Hab6mronenue nucriepcuu cBeTa.

Pa3nes 6. OCHOBBI cieUAIBLHON TEOPHH OTHOCUTEIBHOCTH
I'panulibl NpUMEHUMOCTH KJIacCCUUYECKOM MexaHUKH. [locTynaTel crienuaibHON TEOPUU OTHOCUTEIBHOCTHU:
MHBApHUAHTHOCTHh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIMII OTHOCUTEIBHOCTH DHHIITEIHA.
OTHOCHUTEJIBHOCTh OIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHUE JIIHHBL.
DHEPrusi U UMITYJIbC PEATUBUCTCKON YaCTUIIBI.
CBsI3b MacChl C IHEPTHEH U UMITYJIbCOM PEISITUBUCTCKOI YaCTHIIBI. DHEPTHS MOKOS.
Paznen 7. KBanToBas ¢pusnka

Tema 1. Inemenmul KGAHMOBOU ONMUKU

®otonbl. Dopmyina [1nanka cBs3u 3HEprun (OTOHA C €ro YACTOTOH. JHEPTHs M UMITYJIBC (POTOHA.

OtkpeiTie W uccaenoBanue Qorodddexra. Onbitel A. . CromeroBa. 3akoHbl (oTOd(deEKTa.
VYpasuenue DitamreiiHa st pororddexra. «Kpacnas rpanuna» Goroaddekra.

Hasnenue ceera. OnpiTe [1. H. JIeGenena.

XHUMHUECKOE AEICTBUE CBETA.

TexHu4ueckne yCTpOICTBa M TpPaKTHYECKOE NpHUMEHEeHHe: (POTO3JIeMEHT, (OTOAATUHK, COJTHEUHAs
OaTapes, CBETOIHOI.

Jlemoncmpayuu

®oT03(pPeKT Ha YyCTaHOBKE C IMHKOBOM TIACTUHOM.

HUccnenopanue 3akoHOB BHETHero GoToaddekra.

Cseroauno.

ConHeuHast Oarapesl.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna no paccesHuro o -yactuil. [InanerapHas Moaeib aToma.
[ocrynarer bopa. M3ny4yenue u nornonieHne (GOTOHOB NP TMEpexoje aToMa C OJHOTO YPOBHSI SHEPTUU Ha
npyroit. Bunel criektpoB. CriekTp ypoBHEH aHEpTruu aToMa BOAOPOa.

Bonnoseie cBoiicTBa yactull. Bonus! ae bpoiinsa. KopmyckynspHo-BoIHOBON Ayann3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3IIy4YEHUE.

TexHuyeckue yCTPOHCTBA U MPAKTHUECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIA aHaIn3 (CIIEKTPOCKOII), Jla3ep,
KBAHTOBBIN KOMIIBIOTEP.

Jemoncmpayuu

Mogens onbiTa Pezepdopaa.

Onpenenenue IIVHBI BOJIHBI J1a3epa.

Habnronenne muHeHyaThIX CIIEKTPOB M3IIyUCHHS.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamopHsie pabomul

Hab6mronerne muHeHIaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, OKa3bIBAIOIIUE CJIOXKHOCTh CTPOCHMA sapa. OTKpbITHE PaguoakTHUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa paiMOAaKTUBHOrO u3mydeHus. CoiictBa anbga-, Oera-, ramma-
u3Ty4eHus. BiausHue paquoakTHBHOCTH Ha KHUBbIE OPIaHU3MBI.

OtkpeiTHEe TIpoTOHAa W HeliTpona. HykmonHas mopmenb simpa [eiizenOepra—lBanenko. 3apsan sapa.
MaccoBoe umcno sapa. M3oromsl. Anbda-pacmaj. DJIEKTPOHHBI U TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIydeHHe. 3aKOH PaJHOaKTHBHOIO pacHana.OHEprusi CBA3M HYKJIOHOB B supe. Slnepubie cuibl. [ledexr
Maccel sapa.fnepHsle peakuuu. JleneHue u cuHTe3 sanep.faepHbeiii peaktop. TepMosiaepHbI CHHTES.
ITpo0eMbl ¥ IEPCIIEKTUBBI SIIEPHON SHEPIeTUKU. DKOJIOTHIECKHE aCIEKThI SIIEPHON YHEPTETHKH.

DneMeHTapHbIe YacTUITBI. OTKPHITHE TTO3UTPOHA. MeTOIbI HAOIOACHHS M PETUCTPAITIH DJIEMEHTAPHBIX
YACTHII.



DyHnaMeHTalIbHbIE B3aUMOACHCTBUA. EAMHCTBO U3HUeCcKOi KapTHHBI MUpA.

TexHu4eckne yCTpOHCTBAa M TNPAKTHYECKOE NPUMEHEHHE: NO3UMETp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHast 6oM0a.

Lemoncmpayuu

CuéTUnK HOHM3UPYIOIIKX YaCTHILI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

HccenenoBanue TPEKOB YacTHII (ITO TOTOBBIM (hoTOTpadusim).

Pasjen 8. JiieMeHTBI ACTPOHOMUM M aCTPOPU3NKH

Ortansl pa3BUTHA acTpoHOMUH. IIpuKinagHOe 1 MUPOBO33pPEHUYECKOE 3HAUEHUE ACTPOHOMHUU.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipkue 3BE31bI, IUIAHEThI, UX BUAUMOE ABUKECHUE.

ConHeuHas cucrema.

Comane. ConHedHas akTWBHOCTH. Mcrtounwk »Heprmu ComHila w 3BE3M. 3BE3NBI, WX OCHOBHBIC
XapakTepUCTUKU. JluarpaMMa «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI INIABHOW IOCIIEA0BATEIbHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTbY JUIS 3BE3]] INIaBHOH IOC/IE0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE TPEICTABICHUS O IPOUCXOKICHUN U 3BOMIONMH CONHIA U 3BE3]. DTallbl )KU3HU 3BE3T.

Mnuneunsiii [TyTs — Hama ['anaktuka. [lomoxenune n nmwkenne Comuna B ['amaktuke. THIBI TamakTHK.
Pannoranakruku u kBazapbl. UEpHbIE ABIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO0ma. PasOeranue ramaktuk. Teopust bombimoro
B3pbIBA. PENNKTOBOE U3JIyUYCHHUE.

Macmrrabnast ctpykrypa Beenmennoit. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpOHOMHH.

Yuenuueckue nabnwooenus

HaGmoiennst HEBOOPYXEHHBIM TJIA30M C HCIIOJIB30BAaHHEM KOMIBIOTEPHBIX MPHIOKEHUH s
oTpeJieNieHus TIOJ0KEHHUsT HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MONTyIIApUS U SIPKHUE 3BE3/IBI.

Habxronenus B Teneckon Jlynsl, muanet, Miieunoro ITyTu.

Oo6o0maronee NOBTOpeHHe

Postb pu3MKKM 1 aCTPOHOMHUH B DKOHOMUYECKOM, TEXHOJIOTHYECKOM, COLMAIbHON U 3TUYECKOH cdepax
JEeSITENIbHOCTY YeJI0BEKa, POJib U MECTO (PM3UKH M aCTPOHOMHH B COBPEMEHHOW HayYHOH KapTWHE MHpa, POJb
¢usnueckoli Teopun B (HOPMHUPOBAHUH IMPEACTABICHUH O (PU3MUECKOW KapTHHE MHpa, MECTO (U3MUECKOU
KapTUHBI MHpPa B OOILEM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTaBICHUN O IPUPO/IE.

Me:xknpeaMeTHbIe CBSI3U

N3zyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce ocyniecTBISETCS ¢ YUYETOM COAEpKaTeIbHBIX
MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTuKH, OMOIOTHH, XUMUH, TeOrpa(uu U TEXHOIOTHH.

Mesicnpeomemuvle noHamus, CBSI3aHHBIE C W3yYE€HHMEM METOJOB HAY4YHOrO IO3HAHMS: SIBJICHHE,
Hay4HbId (¢akT, TUnoTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHsA, HaONIOACHUE, HKCIEPUMEHT,
MOJIEIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelIeHUEe CUCTEMbl YpPaBHEHHWH, TPUTOHOMETpUYECKHEe (YHKIMU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPBI U MX MPOEKLIUU Ha OCH KOOPJUHAT,
CIIO)KEHHE BEKTOPOB, MPOW3BOJIHBIC JJIEMEHTApHBIX (QYHKUUH, MpPHU3HAKA MONOOUS TPEYTOJbHUKOB,
omnpeJeNieHHe TUIOMAH MIOCKUX QUryp u 00bEMa Tel.

buonoeus: snexTpuveckue sBICHUS B )KUBOW NPUPOAE, KojeOaTenbHbIe ABHKCHUS B KUBOU MPHUPOIE,
ONTHUYECKHE ABJICHUS B )KUBOM NPUPOJE, IEHCTBUE paHallui Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJJIMUEcKas CTPYKTypa TBEPABIX Tel, MEXaHHU3MBI
00pa3oBaHUs KPUCTAJUINIECKOM PELIETKHU, CIIEKTPAJIbHBIN aHANHN3.

T'eoepaghua: MarHUTHBIE TOJTIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py[, GOTOCHEMKA 3eMHOM NMOBEPXHOCTH,
MIpeCKa3aHue 3eMIIETPSICEHUH.

Texunonozus: TNWMHMM  JJEKTpoIlepenad, TeHepaTop TEPEMEHHOTO TOKa,  OJIEKTPOJBUTATENb,
MHIYKIMOHHAS [I€Yb, pajgap, paJjuoNpuEMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBU-neus, MpoeKIMOHHBIN
anrmapar, BOJIOKOHHas! ONTUKA, COTHEeYHast Oatapes.



MNJIAHUPYEMBIE PE3YJbTATbI OCBOEHUS ITPOIT'PAMMUBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yuyeOHOro mpeaMmera «Dusnka» Ha YpOBHE CpelHEro ooIiero oopasoBaHusi (0a30BbIi
YPOBEHb) JIOJDKHO 00ECTICUUTh JOCTHKEHUE CIICAYIONUX JIMYHOCTHBIX, METAIPEIMETHBIX M TPEAMETHBIX
00pa30BaTeIbHBIX PE3yJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImgaHOCTHBIE pe3yNbTaThl OCBOCHHsA YydeOHoro mpeamera «®du3mka» MOMMKHBI OTpaXkaTh
TOTOBHOCTH M CTIOCOOHOCTh 00YYaIOMIMXCS PyKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEW MO3UIHEH
JUYHOCTH, CHUCTEMOH  IEHHOCTHBIX  OpHEHTallWid, TO3WTHBHBIX  BHYTPEHHUX  YOEKICHHH,
COOTBETCTBYIOUINX TPAAWIMOHHBIM IIEHHOCTSM POCCHIICKOTO OOIIEeCTBa, pACIIMPEHHE >KU3HEHHOTO
OTBITA W OIBITa ACSITETFHOCTH B TPOIECCE peaNn3alliid OCHOBHBIX HAINpPaBIEHUH BOCHHUTATEIHHOM
JIESITETHOCTH, B TOM YHUCIIE B YaCTH:

1) rpasKIaHCKOTr0 BOCIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WINK OOYyYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOITECTRA;

MPUHATHE TPAJAUIIMOHHBIX O0IICUEIIOBEYECKUX T'YMAHUCTUYECKUX M IEMOKPATHUECKUX IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYHO JICATEIBHOCTh B HHTEpECax TIPayKAaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHUu3alliy;

YMEHHE B3aUMO/ICHCTBOBATh C COLMAJIbHBIMA MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIHAMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTApHOU U BOJIOHTEPCKOH NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUUCKON IPaXKIaHCKON HICHTUYHOCTH, MATPHOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSAM DPOCCHHMCKHX YUYEHBIX B
oOmacT GU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JISATSILHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJIa B OCTPOCHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTHYeCKOr0 BOCTIMTAHMS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYINETO
¢uzndeckoii HayKe;

5) TpynoBoro BocnuTaHusi:

WHTEpEC K pa3iuyHbIM cepam MpodecCHOHATBHOU NEeATENbHOCTH, B TOM YHUCIE CBS3aHHBIM C
(hM3UKON W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OyAyliel mpodeccuu U peann30BHIBaTh
COOCTBEHHBIE )KU3HEHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OO0pa3oBaHUI0 M CaM000pa3oBaHWI0 B 001acTH (U3WKH Ha
MPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIIUTAHMS:

c(OpMUPOBAHHOCTh  JKOJIOTUYECKOW  KYyJbTYphl, OCO3HaHHE  TJO0ANLHOTO  XapakTepa
9KOJIOTHYECKUX TIPOOIIEM;

TUTAHUPOBaHUE W OCYIICCTBIICHHWE JEHCTBUN B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS Ileliei
YCTOHYHMBOTO Pa3BHUTHS YEIIOBEUECTBA,

paciIupeHne OIbITa JAEATEIBHOCTH DSKOJOTHYECKOW HANpPaBICHHOCTH HAa OCHOBE HMEIONITHXCS
3HaHWH Mo HHU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTF MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
(hU3UIeCcKOi HAyKH;

OCO3HaHWE IIEHHOCTH HAyYHOH JEATeThbHOCTH, TOTOBHOCTh B TMpOIecce HW3yYeHUs (QH3UKU
OCYIIECTBIIATH MMPOEKTHYIO M MCCIIEIOBATENBCKYIO NEATENFHOCTh MHANBUAYAIBHO U B TPYIIIIE.



METANIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIe e CcTBHUS
Ba3oBble Jioruyeckue 1eiicTBUsA:

CaMOCTOSTEIbHO (POPMYITHPOBATE U aKTYaIU3UPOBATh MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

ONPEEISITh LENU ACSITEIILHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPUH UX JOCTUKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NUYCCKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalM3a MMEIOUIMXCS MAaTepUaNIbHBIX H
HeMaTepHaJbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IIENAM, OLIEHUBATh
PHUCKU TIOCEICTBUHN 1€ATEIbHOCTH;

KOOPIMHHPOBAaTh M  BBINOJNHATH paboTy B  YCIOBUSIX PEaIbHOTO, BUPTYalbHOTO H
KOMOMHHMPOBAaHHOTO B3aHMMOJICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIUICHUE TIPU PEIICHUN )KU3HEHHBIX TPOOIIeM.

ba3oBrble ucciienoBaresibcKkue NeficTBHA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHITHAMHU U METOIaMU (PU3NIECKON HAYKH;

BJIaJeTh HaBBIKAMHU Y4eOHO-HCCIECAOBATEIbCKOM M MPOEKTHON AESTENBHOCTH B 001acTH (PU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IIOMCKY METOJIOB pellleHHs 3aaad (hU3n4ecKkoro
co/iepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

BJIAJCTh BHUAAMH JEATCIBHOCTH IO IMOJYYCHUIO HOBOTO 3HAHUS, €ro HWHTEpPIpETaIH,
npeoOpa3oBaHUI0 U TPUMEHEHHWIO B PA3IMYHBIX YYEOHBIX CHUTYyallMsX, B TOM YHUCJIE IMPU CO3JIaHUU
Y4eOHBIX MPOCKTOB B 00JIACTH (PHU3UKY;

BBUSIBIISITh IIPUUUHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIU3UpOBATh 33/Jady, BBIIBUraTh THUIOTE3Y €&
pelIeHMs, HaXOOUTh apryMEHThI JUIsl JOKa3aTeIbCTBA CBOUX YTBEPKICHUU, 3aJaBaTh MapaMETpbl U
KPUTEPUU PELICHMUS;

AHAIU3UPOBATh IOJYUYECHHBIE B XOJ€ PEUICHUs 3aJayd pe3yJbTaTbl, KpUTUUECKH OLICHHBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (pOPMYyIHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BaTENbHON JNEsITETFHOCTH, B TOM YHCIIE
TP N3YYCHUN DUBUKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT,

YMETh IIEPEHOCUTD 3HaHUS 1O (PU3HUKE B MIPAKTHUECKYIO O0JIACTH KU3HEACSITEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEU, IPEJIaraTb OpUruHaIbHbIE TOAXOAbI U PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 3a]]a49H, TOYCKAIOINe aTbTepPHATHBHBIE PEIICHNS.

PaGora ¢ nundgopmanueii:

BJIa/IETh HABBIKAMH TONy4YeHHUS HH(OpMAIMU (U3NYECKOTO COAEPIKaHUS W3 MCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITENIBHO OCYIIECTBJIATh IIOMCK, aHaju3, CHCTEMATH3alUI0 M HHTEPIPETaLHUIO
WH(OPMAITNH Pa3IMIHBIX BHIOB B (JOPM IIPECTaBICHUS;

OIIEHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCTIOJIB30BaTh CpEACTBa HMH(OPMAMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHII B pEIIeHUH
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPTaHM3AlMOHHBIX 3a7lad ¢ COONoJeHNeM TpeboBaHU
OPTOHOMHKH, TEXHUKHA O€30MacHOCTH, THTHEHBI, pecypcocOepekeHus, MPaBOBbIX M ATHYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3lIaBaTh TEKCTHI (PU3MYECKOTO COJEp)KaHWs B paziIuyHbIX (opMmarax ¢ y4ETOM Ha3zHAUCHHS
WHQOPMAINH U [IENEBOH ayTUTOPUH, BLIOMPasi ONTUMAIIbHYIO ()OPMY MPEICTABICHUS ¥ BU3YITU3AIIHH.

KoMMyHuKaTHBHBIE YHHMBepPCcaJIbHbIE Y4eOHbIe TelCTBHS:

OCYILIECTBIIATH OOIIEHHE Ha YPOKax (QHU3HKH U BO BHE-YPOUHOU JICATEILHOCTH;

pacrio3HaBaTh MPENOCHUIKH KOHQIUKTHBIX CUTYallUil U CMATYATh KOHQIUKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C CIOIB30BAaHIEM S3BIKOBBIX CPEZCTB;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBa KOMaHIHOW U MHIUBUAYAIbHON paObOTHI;

BBIOMpAaTh TEMAaTHKy W METOABl COBMECTHBIX JIEHCTBHM € Yy4€TOM OOIMMX HHTEPECOB U
BO3MOKHOCTEH Ka)/I0TO YWICHA KOJIJIEKTHBA;

MIPUHMUMAThH LIETTH COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUS 1O €€
JOCTHIKEHUIO: COCTABJIATh IUIAH JEUCTBUM, pacHpenciisiTb pOJIM C YYETOM MHEHUN YYacTHHKOB,
00cyXIaTh pe3yJbTaThl COBMECTHOM paboThI;



OIICHMBATh KadeCTBO CBOETO BKJIAJa M KAXKAOTO YYaCTHHKAa KOMaHIBI B OOMIMIA pe3yibTaT II0
pa3paboTaHHBIM KPUTCPHUSIM;

Ipeajarartb HOBBIE TIPOEKThI, OLEHUBATh WJAEH C TO3UIUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILLECTBJISTh MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX CHTYyalUsX, MPOSIBISTH
TBOPYECTBO M BOOOpakeHUE, OBITh MHAIINATHBHBIM.

PerynasiTuBHbIe yHHBepcabHbIE yUeOHbIE el CTBUA
Camoopranu3amnus:

CaMOCTOSITEJIbHO ~ OCYIICCTBISATh TIO3HABATEIbHYIO JICATENBHOCTH B 00JacTH (QU3UKH H
ACTPOHOMUH, BBISBISTH NPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITETIFHO COCTaBIATh IUIAH pEUICHWS pacuy€THBIX M KA4eCTBEHHBIX 3a7ad, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKONH pabOTHI C Yy4ETOM MMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHU;

JIaBaTh OI[EHKY HOBBIM CHUTYAIIHsIM;

pacImupsTh paMKH Y4e0HOTO ITPeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHHUH;

JIeJIaTh OCO3HAHHBIN BEIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sI OTBETCTBEHHOCTD 32 PEIICHIE;

OIIEHHBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHHIO M TIPOSIBIICHUIO SPYAMIMUA B 00JACTH (PU3UKH, IOCTOSHHO
MOBBIMIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJb, IMOUMOHAIbHBIN HHTEJJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYallsIM, BHOCHUTb KOPPEKTHBBl B JI€ATEIBHOCTb, OLIEHHBATh
COOTBETCTBHE PE3YJIbTATOB LIEIAM;

BJaJeTh HaBBIKAMH IIO3HABATENILHONH pe(IeKCHH KaK OCO3HAHHSA COBEpIIACMBIX HAEHCTBUH H
MBICTTUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIIOJIb30BaTh NPUEMBI peIICKCHH AJISl OLCHKH CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;

YMETbh OIIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPH aHAJIN3€E PE3YIbTATOB AEATENBHOCTH;

NPUHUMATh ce0sl, HOHMMasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPH aHAJIN3E PE3YIbTATOB AEATENBHOCTH;

NpU3HABaTh CBOE MPaBO U MPABO IPYIUX Ha OIINOKH.

B mporecce nocTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MMPOTPaMMBI 110 (PU3HKE I YPOBHS
cpeaHero ooOmiero oOpa3oBaHHs y OOYYalOLIMXCSl COBEPLICHCTBYETCS 3MOLMOHAIBHBIA HMHTEIIICKT,
IpeAnoaraloni copMUpOBaHHOCTS:

CaMOCO3HAHHMSI, BKJIIOYAIOIIEro CIIOCOOHOCTh MOHUMATh CBOE SYMOLMOHAIBLHOE COCTOSIHHUE, BUICTD
HampasJieHUs Pa3BUTHUS COOCTBEHHOW AMOIIMOHATIBHOM c(ephl, OBITH YBEPEHHBIM B cebe;

CaMOpETYJIMPOBaHNUs, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE INPUHMMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHHE, CITOCOOHOCTh a/IallTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHUSM H TIPOSIBIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO LENH U YCHEXy, ONMTHUMHU3M,
WHULUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOAS U3 CBOMX BO3MOXKHOCTEI;

SMMATHH, BKIIOYAMOIIEH CIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATH
€ro TP OCYIIECTBICHNUHU OOIIEHUS, CITOCOOHOCTh K COUYBCTBHUIO U COTIEPEKMBAHHUIO;

COIMAJHHBIX HABBIKOB, BKIIFOUAIONINX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHHS C APYTUMH JIFOJIEMH,
3a00TUTKCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

NPEJIMETHBIE PE3YJIBTATHBI

K xoniy o0yuenus B 10 kiacce npeIMeTHBIC pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha MpUMepax pojib U MeCTO (GU3NKHA B (POPMUPOBAHUHM COBPEMEHHOW HAyYHOU
KapTUHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B NMPAKTUYECKOH JIesITeTbHOCTH
JIIOJIeH;

YUYHTHIBATh TPAHUIBI TPUMEHEHHS H3yYEeHHBIX (U3NYECKHX MOJeJei: MaTephalbHas TOYKa,
WHEpLHUANbHAs CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TENO, WICANBHBIA Ta3, MOJEIN CTPOCHUS ra3oB,
JKUJIKOCTEH M TBEPIBIX TEIl, TOUCUHBIN JIEKTPUUYECKUH 3apsi/] PU pelIeHnH GU3NIECKHX 3a71ad;



pacmo3HaBaTh (pU3MUYECKUE SBIICHUS (IIPOIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KHHETHYECKON TEOpUU CTPOCHWS BEIIeCTBA W JIIEKTPOJMHAMHUKH: PaBHOMEPHOE U
PaBHOYCKOpEHHOE TPSMOJIMHEHHOE IBMKEHHE, CBOOOJHOE IMAajeHHe Tell, BIKEHHE IO OKpPYXKHOCTH,
WHepIUs, B3auMoercTBre Tel, nud¢y3usi, OpOyHOBCKOE IBIKEHHE, CTPOSHHUE KHUIKOCTEH M TBEPIBIX
TeN, W3MEHeHHe oO0BEMa TeNm MpH HAarpeBaHWW (OXJIAXKACHWH), TEIJIOBOE DPAaBHOBECHE, WCIIApEHHE,
KOH/ICHCAIHS, TJIaBJIeHNE, KPUCTAILUTU3aINs, KUTICHHEe, BIaKHOCTh BO3/yXa, IMOBBIIICHUE JABJICHUS ra3a
MIPH €ro HarpeBaHWU B 3aKPBITOM COCYE, CBSI3b MEXIy MapaMeTpaMH COCTOSIHHSI ra3a B M30IPOIeccax,
3JIEKTPHU3AIUS TeJl, B3aNMOJEHCTBHE 3apsI/I0B;

OTHCHIBATh MEXAHWYECKOE IBIDKEHHE, WCIIONB3Ys (M3WYECKHE BEIWMYHMHBI: KOOPAWHATA, IYTh,
NepeMelIeHrne, CKOpPOCTh, YCKOpEHHe, Macca Tejla, CHjla, HUMIYJIbC Telna, KWHETH4YecKas JHeprus,
MOTCHIMAIbHAS DHEPTHUs, MEXaHUYEeCKas padoTa, MEXaHUYECKass MOIIHOCTD; IPU OMUCAHUU MPABUILHO
TPaKTOBaTh (HM3MYECKUI CMBICT HCIIOIB3YEMBIX BEIHYMH, MX OOO3HAUCHUS W CIAWHMIIBI, HAXOIWThH
(hopMYITBI, CBS3BIBAIONINE NaHHYIO (DM3UIECKYIO BEIHUNHY C IPYTUMHU BETUIHNHAMH,

OTHCHIBATh M3YyYCHHBIC TEIUIOBHIE CBOMCTBA TEJ W TEIUIOBHIC SIBIICHUS, HUCIIONB3YS (HHU3UUECCKUE
BENTMYMHBL: JIaBJICHUE Ta3a, TEMIEpaTypa, CPEHHSS KUHETHUECKas DHEPTUsS XAOTHUECKOTO BIKEHUS
MOJIEKYJI, CpEIHEKBAaIpaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS YHEPTHs, padoTa
rasa, Kodh(PpUIUEeHT MOJIe3HOTO ACHCTBHUS TEIUIOBOTO IBUTATEIIS; MPH OMHCAHWY MPABHILHO TPAaKTOBAThH
(PM3UYECKUIT CMBICT HKCIIOJIb3YEMBIX BEIMYUH, MX O003HAUCHUS W EIAMHHUIBI, HAXOJIUTHh (POPMYJIbI,
CBSI3BIBAIOLINE JaHHYIO (PU3UUECKYIO BEIUYHHY C IPYTUMH BEJTHUMHAM;

ONHUCHIBATh W3YUYCHHBIC OJCKTPUYCCKHUE CBOMCTBA BEIIECTBA H  DJICKTPUUCCKHUE SIBICHUS
(mpouiecchbl), UCMONB3ysl (U3MUSCKHE BEJIMYMHBI: OJJCKTPUUSCKUHA 3apsijl, JJIEKTPUYECKOoe IIoJe,
HaMpsHDKEHHOCTh  TIOJISA, MOTCHIIMAN, PAa3HOCTh IMOTEHIIMAIOB, MPU OMHCAHWH TPABUIBLHO TPAKTOBATH
(pM3UYECKUIT CMBICT HCIIOJIb3YEMBIX BEJIWYMH, MX OOO3HAYCHHUS U €IUHMIIBI; YKa3bIBaTh (OPMYJIbI,
CBSI3bIBAIONINE JaHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMH BETHIHHAMI;

aHAJIM3UPOBATh (PU3UUECKHUE MPOIIECCHI U SIBJICHUS, UCIOIb3YS (DU3MUYECKUE 3aKOHBI U MPUHIIMITBI:
3aKkoH BcemupHoro Tsarotrenus, I, IT u Il 3akonsl HptoTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON 3HEPTUH,
3aKOH COXPAHEHMsI MMIYJbCA, HMPUHLUI CYNEPIO3UIMKU CHUJI, IPUHIIMII PABHOIMPABUS HHEPIHAIBHBIX
CHUCTEM OTCY€Ta, MOJCKYJISPHO-KUHETUUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeIHEe KMHETUYECKON SHEPTUY TEIIOBOTO JABIIKECHUS MOJICKYJ C aOCOJIOTHOW TeMIlepaTypol, mepBbhIi
3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHU JIEKTPUUYECKOTO 3apana, 3akoH KyioHa, mpu 3TOM pa3andaTth
CJIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHUE U YCIOBHS (TpaHMIIBI, 0071acTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIUIIBI JICHCTBHSI MAIIMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuuaTh YCIOBUS UX O€30MACHOTO UCIIOIb30BaHMS B TOBCEIHEBHOM KU3HMU;

BBIMIOJIHATh ~ SKCIICPUMEHTHI 110 HWCCIICJIOBAHUI0 (PU3UYECKUX SBJICHUW M TPOILECCOB C
UCIOJb30BAHUEM TPSMBIX M KOCBCHHBIX H3MEpPEHUH, Npu 3ToM (OPMYJIMPOBaTH MpoOiieMy/3afady U
TUNOTE3y y4eOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO 000PYI0BaHUS, TPOBOANUTH
OTIBIT U (hOPMYIJIMPOBAThH BHIBOJIBI;

OCYIIECTBJIATh IPSAMbIE M KOCBEHHBIE M3MEpPEHHS (PU3MUYECKHUX BEIUYMH, IPU 3TOM BBIOMpATh
ONTHMANBHBIN CIIOCO0 M3MEPEeHUsT W HWCIIOJB30BaTh HW3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
WU3MEpEHUH;

UCCIIEZIOBATh 3aBUCUMOCTH MEXIY (HU3MUECKUMU BEIMYMHAMU C WCIIOJIB30BAHUEM TIPSIMBIX
WU3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH Pe3yIbTaThl OJIYYCHHON 3aBUCUMOCTH
(hM3nyYeCcKUX BEIMYWH B BHJIC TaOJIHII U TPAPHUKOB, JIENIaTh BBIBOABI 10 PE3yJIbTaTaM HCCIICIOBAHMS,

coOnroaTh mpaBmiia 0e30MacHOTO TpyAa HpU MPOBEACHUHM HCCIEAOBAHUN B paMKax yd4eOHOTO
JKCIIEPUMEHTA, YYeOHO-UCCIEAOBATEIILCKOH H  MPOEKTHOW JCSITETbHOCTH C  HUCHOJIb30BaHHEM
W3MEPHUTEIHHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000PYAOBaHUS;

pemaTh pacdE€THHIE 3ala4d C SBHO 33JaHHON (PH3UYECKON MOJeNbl0, UCTIONB3Yys (U3NIecKHe
3aKOHBI W NPHUHIIMITEI, HA OCHOBE aHAM3a YCJOBHS 3a7add BBHIOMPATh (DU3MUYECKYIO MOJENb, BBIIEIATH
(hm3nyeckue BeMUIUHBI U (hOPMYIIBI, HEOOXOAMMEBIE IS €€ pelleHHs, TPOBOINUTh PAacYEThl U OIIEHUBATh
peabHOCTh TIOMYYEHHOTO 3HAYeHUS (PU3NIECKON BEITHMINHEI;

pelaTh KavyeCTBEHHBIC 3aJlaud: BBICTPAMBATH JIOTHUECKH HETNPOTHBOPEUMBYIO IEMOYKY
paccyXIeHHuI ¢ Oopoi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUYECKUE SIBICHUS;

WCTIOJIH30BaTh NIPU PElIeHNH Y4eOHBIX 3a/1ad COBpPEMEHHBbIe MH()OPMAIMOHHBIE TEXHOJOTHUU IS
MOWCKA, CTPYKTYPUPOBAHMs, WHTEPIPETAM W TPEICTaBICHUS Y4eOHOW W Hay4YHO-TIOITYJISIPHON



uHQOpMaIMK, MOJIYYEHHONW W3 pPAa3JIMYHBIX HCTOYHHMKOB, KPUTHYECKU AHAJU3UPOBATH MOIYYaeMYIO
nH(OpPMAITHIO;

IPUBOIUTH IPUMEPHI BKJIala POCCHUCKHUX U 3apyOeKHBIX Y4EHBIX-(DU3UKOB B PA3BUTHE HAYKH,
00BSICHEHHE IIPOLIECCOB OKPYKAIOLIETO MUPA, B PAa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (hU3KMKe B TNOBCEJHEBHOM >KM3HM Ul OOecredeHus
Oe3omacHoCcTH IIpU OOpalleHHMH ¢ NpubopaMM M TEXHHYECKUMM YCTPOWCTBAMH, [UII COXPaHEHHS
3110POBbS M1 COOMIOCHNS HOPM KOJIOTMYECKOTO ITOBEJICHHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIlE C BBHINOJHEHHEM pa3IMYHBIX CONMAIBHBIX pOJIEH, NMIaHWpPOBaTh paboTy
TPYNNBl, PalMOHANIBHO PacHpenesnarTh OOS3aHHOCTH W IUIAHUPOBATh NEATENBHOCTh B HECTaHIIAPTHBIX
CUTYaIUsIX, aJleKBaTHO OIICHWBAThH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIEI B PEIICHUE pacCMaTpPUBAeMOit
POOIIEMBIL.

K xonmy oOyduenus B 11 kiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE TOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEpax poib U MecTo GU3UKH B (JOPMUPOBAHUH COBPEMEHHOW Hay4HOU
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOH TEXHWKH M TEXHOJIOTHH, B TMPAKTHUYECKOW AEATEILHOCTH
JIOZIEH, TIEIOCTHOCTD U €IMHCTBO (hU3MUECKON KapTHHBI MHUPA;

YYUTHIBATh TPAaHUIIBI TPUMEHEHHS W3YYCHHBIX (U3MYECKUX MOJIENel: TOUCUHBIN 3ICKTPUUCCKUIA
3apsiji, JIyd CBeTa, TOUEYHBIH HCTOYHUK CBETA, sJIEpHas MOJENb aTOMa, HYKJIOHHas MOJielIb aTOMHOTO
S1pa MpH PelIeHNU PU3HYECKHX 3a]1a4;

pacmno3HaBaTh (u3HYeckHe sBICHHA (TPOLEecChl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
9NEKTPOJMHAMHKA ¥ KBAaHTOBOH (DM3WKHW: DJEKTpHUYECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE NEHCTBHS TOKAa, B3aUMOJECHCTBME MAarHWTOB, 3JIEKTPOMArHUTHAs WHAYKIHSA,
JeficTBHE MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsii, 3JIEKTPOMarHWTHBIE
KoneGaHuss ¥ BOJHBI, NPSAMOJIMHEHHOE pAaclpOCTpaHEHHE CBETa, OTpPaKeHHE, MPEIOMIICHHE,
uHTepdepeHuus, Tudpakuus W MONSIpPU3aLUs CBETa, TUCIEpCUsi cBeTa, (OTOANEKTpUUecKUuil IPPeKT
(boroadderT), cBeTOBOC MaBICHHE, BO3HUKHOBCHHME JIMHEHYAaTOro CIIEKTpa aromMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHasI PaJ0aKTHBHOCTB;

ONUCHIBATh HM3YYCHHBIE CBOWCTBA BEIIECTBAa (DJIEKTPUYECKHE, MAarHUTHBIE, OITHYECKHE,
3NEKTPUIECKYIO POBOAUMOCTD PAa3IMYHBIX CPEM) U JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCTIONB3YSI
(u3nUecKue BEJIWYMHBL: SJCKTPUUECKUH 3apsii, CHila TOKa, JJIEKTPUYECKOE HANPsDKEHHE, DIIEKTPUIEeCKOe
COIIPOTHBIICHUE, PA3HOCTh MOTCHIUANIOB, 3JICKTPOABIDKYIIAs CHila, padoTa TOKA, HHAYKLUUS MAarHUTHOTO
noJjst, cuiaa Ammnepa, cuia JlopeHna, HHIYKTUBHOCTD KaTYLIKH, SHEPTHsI JIEKTPUIECKOTO U MarHUTHOTO
noJjel, Mepuoja M 4YacToTa KoyiebaHWi B KoneOaTelnbHOM KOHTYpE, 3apsii M Cuiia TOKa B Ipolecce
FapMOHHYECKHUX SJIEKTPOMAarHUTHBIX KoJiebaHMid, POKyCHOE pacCTOSIHUE U ONTHUYECKasl CUIIa JIMH3bI, TIPU
ONMCAHUU TIPAaBHJIBHO TPAKTOBaTh (DMU3MUECKUII CMBICI HMCIIOJNB3YEMBIX BEIMYMH, WX OOO3HAYCHUS H
eIMHUIBI, YKa3blBaTh (OPMYJBI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JPYyTUMH
BEJINYMHAMU;

OIMCHIBATh M3YyUYEHHbIC KBAHTOBBIC SIBICHHUS W MPOLECCHI, WUCIONB3YS (U3MYECKHE BEIMYMHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, AJMHA BOJHBI M YACTOTA CBETA, YHEPTUS U UMITYJIbC (DOTOHA, IEPUOL
MoJIypacmasa, 3HEPTHsl CBSI3M aTOMHBIX SIAEpP, IPH ONMCAHUH NMPABUILHO TPAKTOBATh (PM3UUECKUI CMBICT
HCTONB3YEMBIX BEIWYMH, UX O0O03HAUEHHS W €IMHHLBI, yKa3blBaTh (DOPMYJIbI, CBA3BIBAIOIIUE NAHHYIO
(U3MYECKyI0 BENTUYUHY C APYTHMHU BEJIMUMHAMU, BEIYUCIISTH 3HaUCHNE (PU3NIECKOIl BETMIHHEI,

aHaJIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SBICHUS, HCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ IPUHLIUIIBL:
3akoH OMa, 3aKOHBI IOCIIEN0BATENBLHOIO U MapauIeIbHOIO COSUHEHUS MTPOBOAHUKOB, 3aKOH J[Koyms—
JleHna, 3aKOH 3JIEKTPOMAarHUTHONW MHIYKLWH, 3aKOH MPSIMOJMHEHHOTO paclpOCTPaHEHHUsS! CBETa, 3aKOHBI
OTpPa)KEHHsI CBETa, 3aKOHbI NPENOMICHHS CBETa, ypaBHeHHEe OWHIITelHa it QoToddderra, 3aKoH
COXPAHEHUS PHEPIHH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO 3apsia, 3aKOH
COXPaHEHHUSI MacCOBOTO YHCIIA, OCTyJaThl bopa, 3aK0H paguoakTUBHOTO paclaja, IIpH 3TOM Pa3InyaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIpaKEHHE M yCJIOBUS (IpaHMILBI, 00JacTH)
NPUMEHUMOCTH;

OIIpENeNsTh HAIpPaBICHHE BEKTOpa WHAYKLIUM MAarHUTHOTO MOJSI NMPOBOJHHMKA C TOKOM, CHJIBI
Awmmnepa u cuisl JIopenua;

CTPOUTH U OIIUCHIBATh H300paXKEHUE, CO3/1aBaeMO€E IUIOCKUM 3€pKaJloM, TOHKOH JTMH30H;

BBIIIOJIHATD  OKCHEPHUMEHTHl 10 HCCICHOBAaHUIO (U3MUECKHX SIBICHMM U MPOLECCOB C
UCIIOJIb30BAHMEM NPSMBIX M KOCBEHHBIX M3MEPEHUH: Ipu 3TOM (OpMYIMpOBaTh mpodiieMy/3agady H



TUIIOTE3y y4eOHOIro 3KCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHUS, IPOBOAUTh
OIIBIT ¥ (hOPMYIIMPOBATH BBHIBOIBI;

OCYILECTBIIATh IPSIMbIE M KOCBEHHBIE HM3MEPEHUS (U3MUYECKHX BEJIMYUH, IPU 3TOM BBIOMpATh
ONTUMAJBbHBIM CHOCOO M3MEPEHUs] M MCIOJb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPEIIHOCTEH
HW3MEPEHNH;

HCCIIEIOBATh 3aBUCHUMOCTH (DM3MUYECKHX BEJIMYUH C HCIIOJIB30BAaHMEM INPSIMBIX HW3MEPEHHH: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJbTaThl MOJIYYCHHOW 3aBUCUMOCTH (U3MUYECKHX
BEJINYHH B BHJIE TaONHII ¥ TPpaMKOB, Je]IaTh BHIBOJBI IO PE3yJILTATAM HCCIICIOBAHHUS;

coOiroaTe mpaBmwiia 0€30MacHOTO TpyZa MHpW NMPOBEACHHH HCCIEAOBAaHUN B paMKax ydeOHOTO
SKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATENbCKOH H  MPOEKTHOW JESITETbHOCTH C  HCHOJIH30BAaHHEM
M3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYAOBaHUS;

pemarh pacy€THBIC 3aJadd C SBHO 3aJlaHHON (M3MUECKOW MOMENBI0, HCIOIh3ys (DU3MIECKUE
3aKOHBI M TPUHLMIIBL, HA OCHOBE aHAJIN3a YCJIOBHUS 33/Ja4l BHIOMpaTh (U3NYECKYIO MOJIENb, BBIACIATH
¢u3ndecKre BeTMUUHBI U (OPMYJITBI, HEOOXOAUMBIE Ui €€ pelIeHus, TIPOBOIUTH PacuéThl U OIEHUBATH
pearbHOCTh OMYYEHHOTO 3HAYeHUS (PU3NIECKON BEITHINHEI;

pemaTs KadyeCTBEHHBIC 3aJlaud: BBICTpAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IEMOYKY
paccyXIeHHuH ¢ OOpoi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUYECKHUE SIBICHUS;

UCIIOJIb30BATh MPH PELICHUH y4eOHBIX 3a7ad COBpeMEHHbIE WHPOPMAIMOHHBIE TEXHOJIOTUU IS
TIOWCKA, CTPYKTYPUPOBAHHUS, WHTEPIPETAMM W TMPEJACTAaBICHUS Y4YeOHOH W Hay4YHO-TIOMYJISAPHON
UHQOpPMalKH, MOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKU aHATU3UPOBATH MOIyYaeMyIO
UH(QOPMAIIHIO;

OOBSICHATh TPUHIMIBL JEHCTBUS MAalllMH, NMPHUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iHyarh
YCIIOBHUS X 0€30MacHOT0 MCIOIb30BaHMs B IOBCEAHEBHOHN JKU3HH;

MIPUBOAUTDH MPUMEPHI BKIAAAa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPY’KAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUII;

WCIOJB30BaTh TEOPETHYECKHE 3HaHMA 1O (pU3MKE B TOBCEIHEBHOM J>KM3HM JUIsl OOECTieueHUs
Oe3omacHOCTM MpH OOpallleHnd ¢ OpudopaMH U TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPaHEHHS
3I0POBbSL M1 COOMIOICHNUS HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpymme C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pPOJIeH, MIaHUPOBaTh PadOTy
TpyMIbl, PAalMOHAJIBHO paclpelessiTh OOSA3aHHOCTH W IUIAHMPOBATh JESTENbHOCTh B HECTAHAAPTHBIX
CUTYalUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaX/JI0TO U3 YYaCTHUKOB TPYIIIEI B PELIEHHE pacCcMaTpUBaeMOi
pOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

Ne
. HaumeHoBaHMe pa3/iesioB M TeM NPOTrPaAMMBbI B Konurpouabubie | IlpakTuyeckue | IJIEKTPOHHBIE (HMPPOBLIE)
cero padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
Pazgen 1. ®PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®du3uKa U METObl HAYYHOT'O IMO3HAHUS 2 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka 5 Bbu6nuoreka IIOK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pa3zneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM Teopuu 9 1 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEpPMOJUHAMUKHI 10 1 bu6nmoreka IIOK https://m.edsoo.ru/7f41bf72
A . D
33 FPETATHAIE COCTOMHIA BEIMECTRA, TDa30BHE 5 bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
TIePEXO0/IbI
Hroro no pazgeny 24
Paznen 4. JJIEKTPOANHAMHUKA
4.1 DneKTpocTaTHKa 10 1 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
IT i i .T
4.2 OCTOTHHBIN SNICKTPHHCCIHHI TOK. 2O B 12 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX CpeIax
Wroro no pazneny 22
Pe3epBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68
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11 KJIACC

KoJsnuecTBo yacoB

Ne
n;n HaunMmeHnoBaHue pa3ejioB U TeM IPOrPaMMBbI B KonTtposibHbie IMpakruyeckue DuleKTpoHHbIE (LM (POBLIE) 06pa3oBaTe/IbHbIE
cero padoTsl padoTsl pecypchl
Pazjaen 1. JJIEKTPOANHAMHUKA
1.1 MarsuTHOe 1ose. DIeKTPOMAarHUTHAS HHIYKINS 11 1 3 bubnuoreka I{OK https://m.edsoo.ru/7f41¢97¢
HWroro mo paznery 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHu4ecKHe ¥ JIEKTPOMarHUTHbIE KOJIeOaH!s 9 1 Bubmoreka LIOK https://m.edsoo.ru/7f41c97¢
2.2 MexaHnu4ecKHe ¥ JJIEKTPOMArHUTHBIE BOJIHBI 5 1 Bubmoreka LIOK https://m.edsoo.ru/7f41c97¢
2.3 Ornruka 10 1 3 bubarorexa [IOK https://m.edsoo.ru/7f41¢97¢
HUroro mo paznmery 24
Pazjaen 3. OCHOBBI CHE].[I/IAJI])HOFI TEOPUU OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CIIEIMAILHON TEOPUU OTHOCUTEIBHOCTH 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97¢
HUroro no paszneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTHI KBAHTOBOM OIITHKH 1 bubarorexa [{OK https://m.edsoo.ru/7f41¢97¢
42 Ctpoenue atoma 4 bubimoreka IIOK https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE PO 5 bubimoreka ITOK https://m.edsoo.ru/7f41¢97¢
HUroro no paznery 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTHI aCTPOHOMHUH U acTpOopU3NKN 7 1 Bubmoreka LIOK https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE [IOBTOPEHUE
6.1 O06o01maroiee MOBTOPEHUE 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 7
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IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne KounyecTBO 4acos JlaTa
DJIeKTpPOHHbIE IN(POBBIE
n/ | Tema ypoka Koutpoabusie | IlpakTnuyeckue | H3yYeHH
Bcero o0pa3oBaTeJibHbIEe pecypchl
I padoTsI padoTsI i
| ®u3uka — Hayka o npupoze. Hayunsie MeToibl | bu6muotexa [IOK
MO3HAHUSI OKPY>KAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo huznku B popMUPOBaHUU COBPEMEHHON BuGmiorexa LIOK
HOITMOTEK
2 i , i 1
oy ol KA M, B ot hitpsi/im.edsoo.ru/T0c3 et
Mexanndeckoe aBmxeHre. OTHOCUTEILHOCTD
bub6 OK
3 MeXaHH4YecKoro nBmxeHus. [lepemenienre, CKopocTs, 1 nomoreka 11
yeKopeHie https://m.edsoo.ru/ff0c3508
bub OK
4 PaBHOMepHOE NpAMOIMHEIHOE TBIKEHHE 1 nomorea 11
https://m.edsoo.ru/ff0c3620
bubaunorexa [JOK
5 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE TBUKEHUE 1 nomvotexa I
https://m.edsoo.ru/ff0c372¢
bu6mmoreka [JOK
6 CBoOonHOE nafieHre. Y CKOpeHHe CBOOOIHOTO najie 1
PODOAHOE HaleHH KOPEHHE CRODOIHOTO HazcHIL https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe npuxenue. J[BukeHne MaTepruanbHOR 1 | Bubnmotexa LJOK
TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
? [punnun otHocutensHocTy ['amunes. nepruanbHbie | Bbu6nuoreka [JOK
cucteMbl oTcdera. [lepseiii 3akoH HeioToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHIATT CyTIEPITO3UIIAA CHIL. | bubmmoreka [IOK
Bropoti 3axon HeroToHa 7151 MaTepHaibHON TOUKU https://m.edsoo.ru/ff0c3be8
bu6muotexa [IOK
10 Tpetuii 3axkoH HptoTOHA 17151 MaTEpUATBHBIX TOUEK 1 nomwotexa I
https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHOro TaroteHus. Cuna tspxectu. [lepsas | Bubnmotexa LJOK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbu6bnuoreka [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena 1
118 YHPYTOCTH. SaKOm LYK el https://m.edsoo.ru/ff0c3el8
13 Cua tpernst. Koaddumuent tpenus. Crna | bubmmoreka [IOK
COIIPOTHBIICHHUS TIPH JIBUXKCHUH TeJla B KHUIKOCTH HITH https://m.edsoo.ru/ff0c3{76
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rase

HOCTyHaTeJ'II:HOC " BpalaTeIbHOC JBUKCHUC

bu6mmoreka [JOK

14 abcomoTHO TBEPAOTO Tena. MomeHT cuibl. [Tnedo
p . https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CIIOBUS PaBHOBECHS TBEPAOTO TEIa
Nmnynbc MaTepuanbHON TOUYKH, CUCTEMBI
Y p ’ bub6morexa [JOK
15 MaTepUAIBHBIX TOYCK. MIMITyibe cHITbl. 3aKOH
https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyJIbca. PeakTHBHOE IBIKEHHE
Pabora u MomHOCTE critbl. KnHeTHdeckas sHeprus
o P bubmuoteka I[JOK
16 MaTepuanbHOI ToukH. Teopema 00 M3MEHEHUH
" https://m.edsoo.ru/ff0c4502
KHHETHUYECKOW SHEPTUU
[Norennuanehas sueprus. [loTeHnansHas SHeprus
17 o P . I P bubmotexa [IOK
npyro aedopMupoBaHHOM TpyxkuHEL. [loTeHIIManbHas
Yy pMHP Py https://m.edsoo.ru/ff0c461a
SHEPrUs Tea BOIU3H MOBEPXHOCTH 3eMITH
[loTenmanbHbIe U HEIOTEHIMATbHBIE CHITBL. CBA3H
18 paboTHl HEMOTEHIIMATBHBIX CHJI C U3MECHCHHEM Bubmuoteka I[JOK
MEXaHWYEeCKOW IHEPTUN CHCTEMBI TeJI. 3aKOH https://m.edsoo.ru/ff0c478¢
COXpaHEHUSI MEXaHMYECKOU dHEPTUU
JlabopatopHas pabota «VccregoBanue cBs3u padOTHI
19 CUJIBI C U3BMEHEHHEM MEXaHUYECKOUM SHEepIruu Teja Ha
MpUMepPEe PaCTSHKEHUS] PE3HHOBOTO KTy Ta»
20 KonTtponbsnas padora no Teme «Kunemarunka. bubmotexa [{OK
Jlnnamuka. 3aKOHBI COXpaHEHHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
)1 OCHOBHBIC TTOJIOKEHHUS MOJICKYJIIPHO-KHHETHYECKOH bubmmoreka [IOK
tTeopun. bpoyHoBckoe npmkenue. duddyzus https://m.edsoo.ru/ff0c4dc2
XapaxTep ABUKEHUS U B3aUMOACHCTBUS YaCTHI]
22 BelecTBa. MoJiean CTpOCHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEN
” Macca monekyin. KonnuectBo BemectBa. [locTosiHHas
Asoraapo
4 TemnnoBoe paBHOBecue. TemnepaTypa u €€ U3MepeHue.
ITxana temneparyp Llenscus
bu6mmoreka [JOK
25 Wneanpusiii Taz3 B MKT. OcHoBHOe ypaBHeHHEe MKT
https://m.edsoo.ru/ff0c4fde
26 AOGcomroTHas TeMIiepaTypa Kak Mepa CpeHer bubmotexa [{OK
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KHHETUYECKOH SHEPTUU IBIKEHUSI MOJICKY.
YpaBHenue MenneneeBa-KinamneipoHa

https://m.edsoo.ru/ff0c511e

27 3akon JlanpToHa. ["a30BBIC 3aKOHBI
)3 JlaGopaTopHas padota «MccnenoBanue 3aBUCHMOCTH
MEX]y apaMeTpaMu COCTOSTHHS Pa3peKEHHOTO ra3ay
29 H3omporiecchl B uIeaIbHOM Ta3e U UX rpaduueckoe bu6muotexa [IOK
MIpeICTaBIICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHSss 3HEpPTUs TEPMOIUHAMUYECKON CUCTEMBI 1
30 cIoco0nI e€ n3MeHeHus1. KomuecTBO TEIIOThI | bu6mmoreka [JOK
paboTa. BHyTpeHHSs1 3HEPTHUs 0JTHOATOMHOI'O https://m.edsoo.ru/ff0c5952
HICaNTBHOTO Ta3a
31 B bubmuoteka [JOK
HJIbI TEIIONEpeaaun
A pel https://m.edsoo.ru/ff0c5¢36
3 VnenpHasg TEII0EMKOCTE BemecTBa. KonnuecTBo Bbu6bnuoreka [JOK
TEIUIOTHI TP TeIuIonepeade. AnuadaTHbIi IpoLece https://m.edsoo.ru/ff0c5c36
1 [TepBblii 3aKOH TEPMOJUHAMUKU U €70 IPUMEHEHUE K bubmmoreka [IOK
u30mpoIeccaM https://m.edsoo.ru/ff0cSefc
HeoOpatumocTh mporieccoB B pupoe. Bropoii 3akoH bu6mmoreka [JOK
34
TEPMOIVMHAMUKH https://m.edsoo.ru/ff0c6230
Bubmuoreka LIOK
35 ITpunmun geticteus u KIIJI TermioBoi MalImHbI
PUHIHI A A https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOTIEMBI TSIITIOIHEPTCTHKH
O6o06mmaronuit ypok «MosekysipHas (Qu3uka. bubmmoreka [IOK
38
OCHOBBI TEPMOAMHAMUKID https://m.edsoo.ru/ff0c6938
KontponbsHas padora mo teme «MonekyspHast bu6muotexa [IOK
39
¢usnka. OCHOBBI TEPMOANHAMUKID https://m.edsoo.ru/ff0c6a50
40 [Mapoobpa3zoBanue u KoHAeHcauus. Vicnapenue u Bubnmotexa LJOK
KUIIEHHE https://m.edsoo.ru/ff0c63b6
41 AOGcComoTHast U OTHOCHTEJIbHASI BIAYKHOCTH BO3yXa. Bbu6bnuoreka [JOK
HacermenHssrit map https://m.edsoo.ru/ff0c64d8
4 Teépnoe Teno. Kpucrammmdyeckue u amop(dHBIE Tela. bubmmoreka [IOK

AHU30TpONHS CBOICTB KpucTaLIoB. JKunkue

https://m.edsoo.ru/ff0c6510
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KpHUCTAJUIBI. COBpCMeHHBIe MaTcpuajbl

43 IInaBneHue u KpucTaUIM3aLUs. Y IeIbHas TEIUIOTA Bubnmotexa LJOK
miaieHus. Cyomumarus https://m.edsoo.ru/ff0c6708
44 v 5 Bbu6bnuoreka IJOK
aBHEHHUE TEIIOBOTO OasaHca
P https://m.edsoo.ru/ff0c6820
45 DeKTpu3anus Tell. IICKTPUIecKuit 3apsia. [IBa Buga bubmmoreka [IOK
AIIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKH, AUBIEKTPUKHU U TMOTYIIPOBOIHUKU. 3aKOH bu6muotexa [IOK
COXpaHEHUs IEKTPHUECKOTO 3apsia https://m.edsoo.ru/ff0c6bec
47 BsaumopeiictBue 3apsoB. 3akoH Kysnona. ToueuHslit Bubnmotexa LJOK
DIEKTPUICCKHH 3apsi]T https://m.edsoo.ru/ff0c6ced
Hanpspk€HHOCTB snekTpuueckoro noist. [Tpuammmn
43 P P - PHHK bubmuoteka I[{OK
CYTIEpPITO3UIINY DJIEKTPHUYECKUX ronieit. JInann
ynep B p https://m.edsoo.ru/ff0c6df2
HanpsuKEHHOCTU
Pabota cun snexkrpoctarnueckoro nois. [lorenuunan. Bubnmotexa LJOK
49
PasHoCTE MOTEHIINAIOB https://m.edsoo.ru/ff0c6100
50 [TpoBOAHMKHM M JUAIEKTPHKH B DIIEKTPOCTATUIECKOM Bubnmotexa LJOK
moste. JlmanekTpudeckas IpoOHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
51 5 . K Bbu6bnuoreka [JOK
nekTpoéMKocTs. Konnencaro
P P https://m.edsoo.ru/ff0c7126
57 DIIEeKTPOEMKOCTE TUIOCKOTO KOHIEHCATOpa. DHEPTUS bubmmoreka [IOK
3apsDKEHHOTO KOHZIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "V3MepeHne 3IeKTPOEMKOCTH
KOHJeHcaTopa"
[MpuHIMI AEHCTBHS M TPUMEHEHHE KOHAEHCATOPOB,
54 KOIMPOBAJILHOTO ammapara, CTpyHHOTo IpUHTEPA.
DneKTpocTaTruecKas 3amTa. 3a3eMICHUE
3JIEKTPONPHOOPOB
DJEKTPUUYECKHUH TOK, YCIOBHSI €r0 CyIeCTBOBaHMSI.
55 [TocTostaubI# TOK. Crita Toka. Hanpspkenwue.
Conpotusnenue. 3akoH OMa 75 y4acTKa LEenu
[TocnenoBaTenpHOE, MapajieNbHOE, CMEIIAaHHOE
8 P bu6nmoreka [JOK
56 coeZMHEHHEe NPOBOAHUKOB. JlabopaTopHas paboTa

«/3yueHre cMeIaHHOTO COeIMHEHHS PE3UCTOPOBY

https://m.edsoo.ru/ff0c7410
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57 PaboTa 1 MOIIHOCTB AIIEKTPUYECKOTO TOKA. 3aKOH | Bbu6bnuoreka IJOK
Jxoynsa-Jlenma https://m.edsoo.ru/ff0c7838
3akon Oma 15 TOJTHOHM (3aMKHYTOM) DJIEKTPHIECKOMH
nenu. KopoTtkoe 3ambikanue. Jlaboparopras padota bubmuorexa [IOK

58 1
«3mepenne DJ1C ncTouyHNKA TOKA U €T0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTHBIICHHUSD
DNeKTpoHHAas MPOBOAMMOCTH TBEPABIX METAIIIOB.

59 3aBHUCHUMOCTH COITPOTHUBIICHUS METAJIOB OT 1
TemnepaTypsl. CBepXIIPOBOAUMOCTH

60 DneKTpudYecKuii Tok B Bakyyme. CBoiicTBa {

ANIEKTPOHHBIX MYYKOB
[omynpoBogHHUKY, WX COOCTBEHHAS W TPUMECHAs

61 YTPOBOA Croii P 1 bubmuoteka I[{OK
nmpoBoaAuMOcCTh. CBOICTBa p—n-Tiepexo/a.

POBOA P pexon https://m.edsoo.ru/ff0c84ae
[MomynpoBOJHUKOBEIE TPUOOPHI
DJEKTPUYECKUI TOK B paCTBOPAaX U pacIuiaBax

2 P N P P P | bu6mmoreka [JOK
ANEKTPOIUTOB. DIEKTPOIUTHIECKAS AUCCOIHAIINS.

p p A tan https://m.edsoo.ru/ff0c82ba
DIeKTpOIn3

63 DIIeKTpUIECKUN TOK B TazaX. CaMOCTOSTEIBHBIN 1 | bubmmoreka [IOK
HECaMOCTOATENBHBIN pa3pan. Moxnus. [lnazma https://m.edsoo.ru/ff0c84ae
DJIeKTpUYECKUE TPUOOPHI U YCTPOUCTBA U UX

64 P prbop };_[ P | bu6mmnoreka IJOK
MpakTHdecKoe nmpuMmeneHue. [IpaBuia TexHUKN

P p p https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH
bu6mmnoreka IJOK
65 O6o0maronmi ypok « IeKTPOTHHAMUKA) 1
HHAroHut Y PoA https://m.edsoo.ru/ff0c88be
KonTtposnbeHas pabota o TemMe «DJIeKTpOCTaTHKA.
66 . p N p . T p | bu6nunoreka [JOK
OCTOSTHHBIH 3JIEKTpHUYECKUIl TOK. TOKU B pa3sIUIHBIX
P P https://m.edsoo.ru/ff0c8a8a
cpemax»
PeseprubIii ypok. KoHTponbHas pabora o teme bubmotexa [{OK
67 n n 1
DJNeKTPpOAMHAMHUKA https://m.edsoo.ru/ff0c8c56

68 PesepubIi ypok. O6o00maronuii ypok mo temam 10 | bubmmoreka [IOK

KJlacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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