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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma no ¢uzrke 6a30BOro ypoBHs Ha ypOBHE cpeaHero olriero oopa3zoBaHus pazpaboraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWI K pe3yabTaTaM OCBOCHHUS OCHOBHOHW 00pa30BaTENbHOW HpPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepaibHON pabouell mporpaMMbl BOCIUTAHUS H
KOHIEMIUH MpenofaBaHus yueoHoro npeamera «dusuka» B o0pa3zoBaTeNbHbIX opranusanuax Poccuiickoii
denepanyu, pearn3yoX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Coneprxanue mporpammsl 1o (PU3KMKE HANPaBICHO Ha (pOpMUPOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI
Mmupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux Qu3uke Ha 6Ga30BOM YpOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusM PI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM U METAIIPEIMETHBIM PE3yJIbTaTaM 00yueHHs], a TAK)KE YUUTHIBACT
HEOOXOMMOCTh peanu3aliil MEXIPEIMETHBIX CBA3eH (U3MKH C E€CTECTBEHHO-HAYYHBIMU YYEOHBIMHU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE LI€TM U3Yy4eHHs (PU3UKKM Ha YpOBHE CpeIHEro ooOIero
o0Opa3oBaHMs, IUIAHUPYEMBIE pE3YNbTAaThl OCBOEHHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpelIMETHBIE,
npeaMeTHbIC (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIIOYACT:

® IJIaHUPYEMbIC Pe3yIbTAaThl OCBOCHHS Kypca (PU3UKK Ha 6a30BOM yPOBHE, B TOM YHCIIE MPEAMETHbIE

pe3yabTaTHI IO TOJaM 00yUYEeHHS;

e cozaep:kaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

du3uka Kak HayKa 0 Hanbosee 00X 3aKOHAX MPUPO/bI, BHICTYIIAs B KAYECTBE YU4EOHOT 0O IpeMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBII BKJIaJ B CUCTEMY 3HaHMI 00 okpyxaromeM mMupe. [lIkonbHbli kype dusuku
— CHCTEeMOOOPAa3YIOMIMKA Il €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB, IOCKOJIBKY (H3UYECKUE 3aKOHBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4aeMBbIX XHMHUEH, OWojoruei, Qusmueckoil reorpadueid u
acTpoHoMHeH. Mcnonp3oBaHME M aKTMBHOE NpHMEHEHHE (DU3MYECKMX 3HAHWM ONpenenseT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4eHHs
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue Qu3Mku BHOCHUT OCHOBHOW BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B pOpMUPOBaHNE YMEHUN TPUMEHSATh
HAy4HbII METOJ] TO3HAHUS ITPH BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca (u3ukM JUId ypOBHS cpelHero o0Iero oOpa3oBaHUs MOJOXKEH PsJl UaAeH, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEHM KypcC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOH, TaK U COBPEMEHHOM (PU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ Hell MaTepuall Kypca GU3NKHU 00beAMHEH BOKPYT (PU3NYECKUX
Teopuid. Benymum B Kypce saBisercs GOpMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu,
BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIoOIb30BaHUE T'YMaHUTApPHOTO MOTEHIIMAIA
¢u3nveckoil HayKd, OCMBICIIEHHE CBSI3M pa3BUTUS (UMK C pa3BUTHEM OOIIeCTBa, a TakkKe C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuxnaonou nanpasnennocmu. Kypc ¢usuku npezamnosiaraeT 3HaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKUX M TEXHOJOTHUECKUX MPHUIIOKEHUN N3yICHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEICHHUS 3JEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbl C PAa3BUTHUEM TEXHHUKHM U TEXHOJOTHH, a
TaKxe 00CYKIeHHS MPoOIeM PallMOHATILHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTHYECKON 0€30IacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero oomero oOpa3oBaHUS SBISIOTCA
¢usnueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOpUH, POIIH
(GbyHIaMEHTAIBHBIX 3aKOHOB W TPHHLMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHHUIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).



CucTeMHO-eATEeIbHOCTHBIN OJXO0 B Kypce (PM3HUKH pealn3yeTcs PeKAe BCEro 3a CUET OpraHu3alun
AKCIICPUMEHTAIbHON JIeITeNIbHOCTH oOydarommxcs. Jlimst 6a3oBoro ypoBHS Kypca (U3HKH — 9TO
UCTIOJB30BAHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIHEPUMEHTOB U J1aOOpaTOpPHBIX pPadoT,
KOTOpBIE B TporpaMme 1o (u3nke OObEIUHEHBI B OOLIMI CHHCOK YYEHHYECKMX MPAKTHYECKHX padoT.
Bbinenenune B yka3aHHOM IiepeyHe J1abOpaTOpHBIX paboT, MPOBOAUMBIX JUISI KOHTPOJII W OLEHKH,
OCYILLIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOIO Ipolecca MCXOAS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabmHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIIUMUCS YMEHHUSIMH
IIPOBOJIUTH KOCBEHHBIC H3MEpPEHHs, WCCIICAOBAHUS 3aBUCHUMOCTEH (M3NYECKUX BEIUYMH M TIOCTAaHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.
bosbioe BHUMaHME YIENseTCsl PEIIEHUI0 Pacuy€THBIX M KayecTBEHHBIX 3aaad. [Ipu stom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHOM (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
MPUMEHSTh U3YYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca, TaK M UHTETPUPYS 3HAHUS
U3 pa3HbIX pa3jeiioB. [y kaueCTBEeHHBIX 3a1a4 IPUOPUTETOM SIBJISIFOTCS 3a/1aHUs Ha 00bACHEHHE IPOTEKaHMS
(bu3nyeckux SBICHUNA M IMPOLECCOB B OKpY’Karollel Ku3HHU, TpeOyrolie Beioopa (hru3nyeckord MoAeIu s
CUTYyallu{ NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusiMun ®I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CIIeueHUI0 yueOHOTO
nporiecca 6a30BbIi ypoBeHb Kypca (pU3UKU Ha YPOBHE CpeHEro o0I11ero oopa3oBaHus JOKEH U3ydyaThbes B
YCIOBUAX MPEIMETHOro KabuHeTa (U3MKM WM B YCIOBHSX HMHTEIPUPOBAHHOIO KaOMHETa NpPeAMETOB
€CTECTBCHHO-HAYYHOTO IIMKJIA. B kaOuHere (U3MKKM JODKHO OBITh HEOOXOAMMOE JIabopaTopHOE
000pyI0BaHUE /ISl BHIIIOJIHEHHUS YKa3aHHBIX B IIPOrpamMMe 1o (U3MKe YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTpallMOHHOE 000PyI0BaHHE.
JleMoHCTpalMOHHOEe 000pyJoBaHuE (HOPMUPYETCS B COOTBETCTBUU C IMPHHLUIOM MHHUMAJIbHON
JOCTaTOYHOCTH M OOECIEYMBAET ITOCTAHOBKY MEPEYHMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOYEBBIX
JIEeMOHCTPAIUN JUIS UCCIIEI0BAHUS U3ydaeMbIX SIBICHHUH U MPOIECCOB, IMITMPHUECKUX U (PyHIaMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JIaGopatopHoe 000OpyAOBaHHE JUIsI YYEHHUYECKHX MpaKTHUYeCKHX paboT QopMmupyercs B BuUje
TEMATUYECKNX KOMIUIEKTOB M OOECIIEYMBAETCS B pPacdy€ére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
Temarndeckre KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYIOBAaHHS JIOJDKHBI OBITH IOCTPOEHBI HA KOMILIEKCHOM
HCIOJIb30BAHNHU aHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B
BUJie HU(PPOBBIX T1a0OPATOPHIA.
OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:
e (opMHUpOBaHHE HHTEPECA M CTPEMIICHHS 00YJAIOIINXCSl K HAYYHOMY H3y4SHHIO TIPUPO/IBI, PA3BUTHE
WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEJCTABICHUI O HAyYHOM METOJIE MO3HAHHUS M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3y4eHHs OCHOB CTPOCHHUS MATEPHUU H
(GyHIaMEHTaJIbHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHHE YMEHHUI OOBICHATDH SBJICHUS C UCMOJIb30BAHUEM (DU3UUYECKUX 3HAHUNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME TPEACTABICHUN O PoNM (QU3MKH Ui PA3BUTHS JPYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTiKeHHe STHX Iesiell oOecreunBaeTcs pelieHrneM CIeayIoIInX 3a/1a4 B IIpoliecce U3y4eHus Kypea
(¢u3MKK Ha YpOBHE CpeHEro 00IIero 00pa3oBaHUs:

® TPUOOPETCHHE CUCTEMBbI 3HAHMK 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,

BKJIIOYAsi MEXAHUKY, MOJIEKYJIIPHYIO (DU3HKY, SIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTHI
acTpou3uKH;

e (opMHUpOBaHHE YMEHHI MPUMEHSTh TEOPETHUECKUE 3HAHUS [T OOBSICHEHUS (PU3MUYECKUX SIBICHUM

B IIPUPOJIE U TSl IPUHATHUS PAKTUUECKUX PELICHUH B IOBCEAHEBHOM KU3HM;



® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 33/1a4 C SBHO 3a/JIaHHON (PpU3WUYECKON MOJEINbIO, 3a71a4,
MOAPa3yMEBAIONINX CAaMOCTOSATEIBLHOE CO3JaHHe (PU3NUECKOW MOMICIH, AJACKBATHOW YCIIOBUSIM
3aJa4u;

e [MoHUMaHWEC (U3MYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJAJCHHWE METOJAMU CAMOCTOSITEIIBHOTO IUIAHWPOBAHUS W TPOBEACHHUS  (U3HUECKUX
AKCIICPUMEHTOB, aHalIW3a W HWHTEpHpeTanuy HWH(OpMaIuu, ONpeACICHUs JOCTOBEPHOCTH
MOJIY9EHHOTO PEe3yJIbTara;

® CO3/IaHME YCIOBUM I Pa3BUTHUS YMEHHMH IPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPYECKOMN
JEATEIIbHOCTH.

Ha u3ydenue ¢usuku (6a30BbIii YpOBEHB) Ha ypOBHE CpeHero obmero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
B CcOOTBETCTBMM ¢ TOJOBBIM KaJCHJAPHBIM Yy4eOHBIM TIpaUKOM IIKOJBI JaHHAS Iporpamma
paccunTana Ha 127 yacoB, u3 Hux 10 kiacc — 65 gacos, 11 kimacc — 65 yacos.

Kontponbnsie padotsr: 10 knacc — 3; 11 kimace — 5. Beero - 8 pa6or.
JlabopaTtopubie padoTsr: 10 knacc — 7; 11 xmace — 6. Beero - 13 pa6or.

HpOMe)KYTO‘IHaH arTeCranus IIPOBOJHUTCA B (1)opMe INMHUCBbMCHHBIX KOHTPOJIbHBIX pa60T, (I)I/ISI/I‘ICCKI/IX
JAUKTAHTOB, JKCIPECC-KOHTPOJIA, TCCTOB, B3aMMOKOHTPOJIAA; HTOTrOBas aTTeCTallid — COINIaCHO yCTaBy
O6paBOBaTCJ'II>HOFO YUYpCIKACHUS. HporpaMMa pacCurTaHa Ha JiBa rozia.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTObI HAYYHOI0 MO3HAHUS
®duznka — Hayka o npupoze. Hayuneie MeTo bl MO3HaHUS OKpY»Karolero mupa. Poib sxcriepuMenTta u
TEOPUU B MIPOIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUN U mporieccoB. Hayunbie rumote3bl. Ou3nueckue 3aKOHBI H
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.

Ponas u mecto pusuku B HOpMUPOBAHMHM COBPEMEHHOM HAYyYHOM KapTHHBI MHUpA, B IPAKTUUYECKON
JEeITeIbHOCTH JII0ACH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe pABuxkeHUe. OTHOCUTENIBHOCTh MEXAaHWYECKOro JBHKeHUs. CucrtemMa oOTcuéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpeHssi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHME MaTepHabHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopAuHAT. Cll0’KeHUE EPEMELIEHUI U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJMHENWHOE IABUKEHHE. |'pa@uKku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHS], IyTH U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiiHoe nBuxkeHue. [[BHKeHHWE MAaTepHaJIbHONM TOYKM MO OKPYKHOCTH C IMOCTOSSHHOW 10
MOJIyJII0 CKOpPOCTBbIO. YTJIOBas CKOPOCTb, JIMHEHHas ckopocTh. Ilepumon M wyactora oOparieHus.
[leHTpOCTpEMUTEIILHOE YCKOPEHHUE.

TexHu4eckue yCcTpoiuCcTBa U MPAKTUYECKOE IPUMEHEHHUE: CITIUIOMETD, IBUKEHHUE CHAPAOB, LIETTHBIE U
PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABMKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue ABrkeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenue yckopeHHst CBOOOIHOTO MaACHUsI.

Hamnpasnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3yuyeHne HepaBHOMEPHOT'O IBUKEHUS C LIEJIBIO ONPEAEIICHUSI MTHOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOILIEHUS MEXAY MYTAMH, IPOUICHHBIMU TEJIOM 3a IMOCJIEAO0BATENbHbIE PABHbBIC
MIPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBUKEHHUH C HAYAJIbBHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenue qBUKEHUS MapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEepumanbHbele CHCTEMBI OTCUETA.

Macca Tena. Cuina. [lpuHuun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1711 MaTepraibHON TOUYKH.
Tpernii 3akoH HbIOTOHA [UIs1 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenne. Buasl Tpenus (mokosi, cKonbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb>KEHUSI U cuiia TpeHus nokos. Koagdumuent tpenus. Cuna cOnpoTUBIEHUS NMPH ABUKEHUU Tella B
KHUJIKOCTHU WIH rase.

[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpaiieHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.

TexHuueckue ycTpoucTBa M MPAKTHUUECKOE NMPUMEHEHUE: NMOAIIUITHUKY, IBH)KEHHE HCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOJIBbEME U TTAJCHHH.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmarium.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TeJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MaTepranbHOM TOUKH (Tesa), CUCTEMbI MaTepUaIbHbIX ToueK. VIMITyNIbC CHUIIbI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEaKTUBHOE BUKEHMUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuaabHOM Touk. Teopema 00 U3MEHEHNN KHHETUYECKOM SHEPTUH.

[lorenumaneHas sHeprus. [loTeHnmanpHas dHeprus ynopyro aeGoOpMHPOBAHHOW MPYKUHBIL.
[TorennuanbHast SHEpryst Tesa BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHIMANbHbIE CUIIbl. CBA3b pabOThl HEMOTEHLIUANBHBIX CHUJI C MU3MEHEHHEM
MEXaHMYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnuyeckue ycTpolcTBa M IMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIA MUCTOJIET,
JBUKECHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE BMKEHUE.

[lepexosa MoTeHIMATEHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3ydenne abCoOTOTHO HEYNIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI ¢ WM3MEHEHMEM MEXaHMUYECKOW HHEepruu Tejla Ha MpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MogiekyasipHasi pu3uKa 4 TEePMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpHUM M HX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmxenue. Juddysusa. Xapakrep IBMKEHUS W B3aUMOJCHCTBUS YacTHUIl BemecTBa. Mopaenu



CTPOEHHSI Ta30B, KUJIKOCTEH M TBEPIBIX Ted U OOBSICHEHUE CBOMICTB BEIIECTBA HAa OCHOBE 3TUX MOJIEJEH.
Macca u pazmepsl Mosekysa. KonnuectBo BeniectBa. [locrosiHHas ABoraapo.

TernnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro raa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUM HJIEAIbHOTO
raza. AOCoNIIOTHasI TeMIieparypa Kak Mepa CpelHel KMHETHMYeCKO PHEepPruu TEIUIOBOTO ABM)KCHUS YACTHII
raza. [llkama temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
HanpToHa. M30mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemiecTBa. [ paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BEIIeCTBAa, (Gororpaduu MOJIEKYNT OpPraHUYECKHX
COCIMHECHUM.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JBUKEHHUSI.

Mogens onbiTa LltepHna.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mogaenb, HIUTIOCTPUPYIOLLAsk IPUPOLY aBJICHUS ra3a Ha CTEHKHU Cocya.

OnbITHL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UI€AIbHOT0 T'a3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHOW KOMHaTe Ha OCHOBE U3MEPEHUN 00bEMa KOMHATBHI, JaBICHUS
U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuueckasi cucreMa. BHYTpeHHsISI SHEprusi TEPMOJUHAMUYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHYTpeHHss SHEprus 0JJHOATOMHOTO MIeaIbHOro ra3a. Bussl
TEIUIONEpeau: TEIUIONPOBOJAHOCTb, KOHBEKLMS, HW3JIy4€HHE. YJElbHasg TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TemoThl py Temjonepeaaye.

[Tonsitue 06 aguabatHom mporiecce. [lepBriii 3akoH TepmoauHamMuku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJUHAMUKH K u3omnporeccam. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B MPUPOJIE.

TennoBele MamuHbl. [IpuHIMIBL JeCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus SHEPTUH B TEILIOBBIX
MammHax. Koadduuuent noneznoro nedictBus TemioBoil Mamwuubl. [ukn KapHo m ero xo3dduument
MOJIE3HOTO AEUCTBUS. DKOJIOTMUYECKUE MTPOOIIEMBI TETIIOIHEPTETUKH.

TexHuyeckue yCcTpoicTBa U MPaKTUIECKOe MPUMEHEHHE: JBUTATEIh BHYTPEHHETO CTOPaHUs, OBITOBOM
XOJIOIUIBHUK, KOHUIIOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEHW >HEpPruu Tena MpH COBEPIIEHHH PaOOTHI: BBUIET MPOOKHU M3 OYTBUIKH IMOJ
JEHCTBHEM CXKATOTO BO3]lyXa, HarpeBaHue d(upa B JTaTYHHOU TpyOKke MyTéM TpeHHsl (BUIEOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEH YHEPTUH (TEMIIEpaTyphl) Tea MPHU TEIJIonepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEINsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Acpecamniwie cocmoanusa eeujecmea. DPazosvie nepexoovl

[Tapoo6pazoBanue u KoHaeHcanus. Micnapenue u kunenue. AGCOMIOTHAs U OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. HacklmeHHbIi nap. Y aenbHas TeroTa mapooopa3oBaHus. 3aBUCUMOCTh TEMITEPATyPbl KATICHUS OT
JABJICHUSI.



Teépnoe Teno. Kpucrannmmueckne u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaiisl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue u Kpucramidzauus. YAelbHas TEIoTa IUIaBICHUS.
Cybmumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KalOpPUMETD,
TEXHOJIOTUH MOTYYCHUS] COBPEMEHHBIX MaTEPHUAaJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTALUTUIIECKOTO BEIIECTBA.

JleMOoHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3mepenue oOTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

OnekTpuzanuss Ten. ONEeKTpUYecKud 3apsan. JlBa Buaa siiekTpuueckux 3apsaoB. [IpoBoaHuku,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsija.

B3aumogeiictBue 3apsiioB. 3akon Kynona. TodeuHbld 37eKTpUUYECKUA 3apsi. DIEKTPUUYECKOE TI0JIE.
Hanpsixkénnocts  anextpuueckoro mnoss. IlpuHmun cynepno3unuu  anekTpudeckux noiseid. Jlunuum
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snextpocratmueckoro mons. llorennman. Pasnocts moreHmmanos. [IpoBomHukn u
IUBJIEKTPUKHU B JIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckas IpOHUIaeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOopA.

TexHudeckue  yCTpOWCTBA W MPAKTHYECKOE  TPUMEHEHHUE:  DJIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPOnpuOOpOB, KOHJEHCATOP, KOMMPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TETI.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOIIAJM TUIACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUIN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTro Toka. Mctounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpspokenne. 3akon Oma 1 yyacTka LIETIH.

DNEKTPUUECKOE CONpPOTUBIEHHE. YJEIBHOE CONPOTUBIEHHE BellecTBa. llocnenoBaTenbHoOE,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MOImHOCTh AIEKTPUIECKOTO TOKA.



DJIEKTPOABUKYIIAs CUJIa M BHYTPEHHEE COMPOTHUBJIEHUWE MCTOYHMKA TOKa. 3akoH Oma i MOJHOU
(3aMKHYTOH) 251eKTpuueckoit nemu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsT MPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTUBICHUS METALIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTb.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CobcTBeHHAss U MpPUMECHas MPOBOJUMOCTh MOIYNPOBOAHUKOB. CBOMCTBa p—n-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNEeKTPUYECKU TOK B PAacCTBOpAaX M paCIIaBax AJIEKTPOJIUTOB. DJIEKTPOJMTHUECKAS TUCCOIMAIIMS.
DIIEKTPOJIN3.

DnekTpruyeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTpoucTBa U MPAKTUUYECKOE PUMEHEHHUE: aMIIEPMETP, BOJILTMETP, PEOCTAT, UCTOUHUKHU
TOKa, DJIEKTPOHArPEBATEIbHBIC MPUOOPHI, JIEKTPOOCBETHTEILHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBIH MO, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBII 1HO/, TallbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCUMOCTh COTMPOTUBIICHUS HUIUHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAJAM IOMEPEYHOTO
CEUeHUs U MaTepuana.

CwMmenianHoe coeJUHEHNE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >IEKTPOABMKYIIEH cuiibl. KOpoTkoe 3amMblkaHUE TajbBaHUYECKOTO AJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBHCHMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3NIEKTPOITUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoABMKYINEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HabGmronenue snexrposnusa.

MexnpeamerHblie CBA3U

Nzyuenne xypca ¢pusuku 6a3oBoro ypoBHs B 10 kjacce ocymiecTBIsSETCs ¢ YIETOM COJIep KaTeIbHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMHu MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAay4yHOIO IO3HAHUS: SBJIECHUE,
HayuyHbIi (akT, THUMOTE3a, (QU3NYECKas BEIMYMHA, 3aKOH, TEOpHsS, HaONIOJIeHNEe, OSKCIePUMEHT,
MOJEIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBbl YypaBHEHHM, JuHeiHas ¢QyHKuus, napaboina, rumnepbosia, HX
rpauKu M CBOWCTBA, TPUTOHOMETPHUYECKUE (DYHKIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHwueckoe IBIKEHUE B JKUBOW mpupoje, nuddysus, ocMoC, TEII000MEH KHBBIX
OpraHU3MOB (BHJIBI TEIUIONIEPEAAYN, TETIJIOBOEC PABHOBECHE), DJIICKTPHUECKUE SIBICHUSI B )KHBOU MPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJSpHAS
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH M Ta3oB, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBAaHUKA.

l'eocpagpus: BIaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texuonoeus: mpeodbpazoBaHue NBUKEHHIM C UCHOIb30BAaHUEM MEXAHHM3MOB, YUET TPEHUSI B TEXHUKE,
MOIITUITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS UMIYJhCa B TEXHHUKE (pakKeTa, BOAOMET W JIPYyTHE),
JIBUTATEhb BHYTPEHHETO CTOpaHUs, MmapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAaHOMATepUaloOB, M HAHOTEXHOJOTHH,



ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  MPHUHTED,
AJIEKTpOHarpeBaTesibHbIe MPUOOPHI, 3TEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBAaHHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMOAEHCTBUE TMOCTOSAHHBIX MAarHuTOB. MarnutHoe mone. Bektop
MarHUTHOW UHAYKIMU. [ IpuHIMN cynepno3uiiny MarHuTHBIX noJiel. JInHuyu MarHuTHOM MHAYKIMU. KapTuna
JIMHUW MarHUTHOM MHAYKIIMH MOJIs OCTOSIHHBIX MarHUTOB.

MarnuTHOe 1ojie TpPOBOJHUKA ¢ TOKOM. KapTuHa JMHUNM WHIAYKIIMM MArHUTHOTO TOJIS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KaTyIIKH C TOKOM. OmbIT Ipcrena.
B3anMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenma, e€ monynb W HampaBieHHe. J[BHKEHHE 3apsHyKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cunsl Jlopeniia.

SIBneHue FIEKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHAYKLIMH. DJIEKTPOABHKYILAS
cujia MHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKUuu Papanes.

BuxpeBoe anexTpudeckoe 1moje. INEKTPOABIDKYIAS CUila MHAYKIIMH B MPOBOJHUKE, JIBIKYIIEMCS
MOCTYIATEIbHO B OJIHOPOIHOM MarHUTHOM TIOJI€.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBJI€HNE CAMOMHAYKIIMHU. DIEKTPOJBHXKYIIAs CUJIa CAMOUHTYKLIUH.

DHeprusi MAarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHHMUecKue yCTPOMCTBA U MPAKTUUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
3EKTPOJIBUTaTeNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHOAYKIIMY MarHUTHOTO MOJIS.

B3anmMopeicTere 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

[IpaBumo Jlenna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenrne MarHuTHOTO TIOJISI KATYITKH C TOKOM.

UccnenoBanue neiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnegoBanue siBIEHUS 371€KTPOMarHUTHOM MHIYKIUU.

Paspnen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJI€OAHUA
KonebarenpHast cucrema. CBOOOAHBIE MeXaHWUYeCKHWe Koliebanus. [apMoHUYEcKHe KoyeOaHUs.
[lepuon, vactora, amrumMtyna u ¢aza konedanuil. [IpyKHHHBIM MasTHUK. MareMaTW4ecKHii MasTHHK.
VYpaBHeHHe rapMoHHUecKuX kKoneOanuil. [IpeBpaliieHue s3Heprun Npu rapMOHMYECKUX KOJIeOaHUX.
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Konebatenpubiii KoHTYp. CBOOOTHBIE AJIEKTPOMArHUTHBIE KOJEOAHUsSI B UIACATHPHOM KOJIeOaTeIbHOM
KOHType. AHAJOTUs MEXAY MEXaHMYECKHMHU U 3JIEKTPOMAarHUTHBIMU KojeOanusMu. Popmyna Tomcona.
3aKOH COXpaHEHHUs PHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaroux KojeOaHWsIX. BbHyXIeHHbIe MexaHMUecKue Konebanus. Pe3onanc.
By aeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[Tepemennsbiii Tok. CHHYCOUJATBHBINA IEPEMEHHBINM TOK. MOIIIHOCTH MEPEMEHHOT0 TOKA. AMIUIUTYTHOE
U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. [IponsBoacTBo, nepenada u NOTPeOICHUE IITEKTPUIESCKON SHEPTHH. DKOIOTUIECKHUE
PUCKM MpPU MPOU3BOACTBE IEKTpO3HEepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: DJIJIEKTPUYECKUH 3BOHOK, I'€HEpaTop
IIEPEMEHHOTI'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MAsITHUK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHNS.

OcmorpaMMbl (3aBUCUMOCTH CUJIbI TOKAa M HaNpsOKEHUS OT BPEMEHH) AJIS 3JIEKTPOMAarHUTHBIX
KoJ1e0aHu.

Pe3onanc nipu nocienoBaTeIbHOM COEMHEHNUN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUU 3NEKTPoIepeaayun.

Vuenuueckuii s3xcnepumenm, n1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH NEpUOJIa MAJIBIX KOJEOAHUN Ipy3a HAa HUTU OT JJUHBI HUTH U MAacCChl
rpys3a.

HccnenoBanue NepeMEHHOr0 TOKa B LIEMU U3 MIOCIIEI0BATEIBHO COEAUHEHHBIX KOHAEHCATOPa, KATYILKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, YCIOBHs pacnpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHEeHHs W JUIMHA
BoJIHBL. [lonepeunslie u mpo1obHbIE BOJIHBI. MHTephepeHus 1 qudpakiius MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa Tona. TemOp 3ByKa.

DNeKTpOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIyUY€HUS 3JEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B snexrpoMarHuTHOM BosiHE. (CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)XEHHE,
npesoMIIeHue, monsipuzanus, auppakuus, narepdepernns. CKopocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTrOCBA3U U TENEBUACHUS. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue yCTpOHMCTBAa UM IPAKTHYECKOE TNPUMEHEHHUE: MY3BIKAJIbHbIE  HMHCTPYMEHTHI,

YIbTpa3ByYKOBad JUArHOCTHKAa B TEXHUKE MW MCIAUIUHE, paaap, pa)II/IOHpI/IéMHI/IK, TCJICBU30P, AHTCHHA,
tenepon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHE MONEPEUHBIX U MPOOTIBHBIX BOJIH.

Konebmtonieecs Te10 Kak MICTOYHUK 3BYKa.

Habntoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiini MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 9aCTOTOM KOJIeOaHUH.
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HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, MPEIOMIICHHE, MOJsIpU3anus,
mudpakmus, HHTep(epeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamMoMHERHOE pacIpOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. Jlyu cBera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHuil B IIIOCKOM 3epKalie.

[IpenomiieHue cBera. 3aKOHBI IPEIOMIIEHHS cBeTa. AOCONIOTHBIN MOKa3arens npenomienus. [lonHoe
BHYTpEHHEE OTpaxkeHue. [IpeienbHbIi yroi MoIHOT0 BHYTPEHHETO OTPasKEHHUSL.

Hucnepcus ceera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparomye u paccenBaromue JUH3bl. ToHKas auH3a. DOKYCHOE PACcCTOSHUE W ONTHUYECKas cujia
TOHKON JMH3BL. [locTpoeHne n300pakeHnit B COOMPAIONINX M pacceuBaroIuX JuH3ax. Dopmyna TOHKOI
JIMH3BI. Y BEeIUUEHHUE, JaBAEMOEC JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPUUECKOM ONTUKH.

Bonnosas ontuka. Wntepdepennus cera. KorepeHTHble HMCTOYHHUKH. YCJIOBUS HaOIIOIEHUS
MaKCUMYMOB 1 MUHIMYMOB B HHTEP(EPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceeta. JudpakuuonHas pemérka. YcioBue HaOJIOACHUS TJIABHBIX MaKCUMYMOB IpU
MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE NMPUMEHEHHE: OYKH, JIyna, (oToanmapaT, MPOeKIIMOHHBIN
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAsS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssmonuHeitHOE pacrpocTpaHeHne, OTpakeHUe U mperoMieHune cBeta. OnTuueckue npruodopsl.

[TosnHOE BHYTpEeHHEE oTpakeHue. Mojenb cBeToBo1a.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Mojenu MUKpOCKOIIa, TelIecKoma.

Habmtonenue natepdepeHnnn caera.

Ha6mronenue qudpakuuu cera.

HabGmronenue aqucnepcun certa.

[Tonmy4yeHue cieKTpa ¢ HOMOIIBIO IPU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

W3mepeHue nokasaresis IpeaoMIIEHUS CTEKIa.

HccnenoBanue cBOMCTB N300payKeHUIA B JIMH3AX.

Hab6mronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI CIeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH
['panuibl OPUMEHUMOCTH  KJacCM4eckoil  mexaHuku. [locTynaTel  crienManbHOM — TEOpUU
OTHOCUTEIbHOCTH: WHBApPUAHTHOCTH MOJIYJSl CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIUII OTHOCHUTEIbHOCTH
OWHIITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs3b MACCBHI C SHEPTUEH U UMITYJILCOM PEJSITUBUCTCKOM YaCTHUIbI. DHEPTUs MOKOS.

Pa3nea 7. KBantoBas pusznka

Tema 1. Inemenmul KGAHM OGO ONMUKU
®dotonbl. opmyna [Tnanka cBs3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPIrHUs U UMIYJIbC (DOTOHA.
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OtkpeiTne u uccinenoBanue ¢orodddexra. Ombitet A. I'. CroneroBa. 3akonbl ¢oTodrddexra.
VYpasuenue DitnmreitHa 1151 hoTodddekra. «KpacHas rpanuima» horodrddekra.

Hasnenue ceera. OnbiTsl [1. H. JleOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuyeckue ycTpoWCTBa U IMpakTUUYECKoe MpUMEHEeHHe: (OTOAIEMEHT, (OTOAATYUK, COJHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE C IUHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTtodddexra.

CBeTOoauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -uactuil. [InanerapHas Moaens aToma.
[Tocrynatel bopa. U3nyuenue u nornouienre GOTOHOB MPH MEPEX0/€ aTOMa C OJHOTO YPOBHS PHEPrUH Ha
npyroil. Buasl cniektpoB. CriekTp ypOBHEN SHEPrUM aToMa BOJIOPO/a.

BoustHoBBIE cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKynsspHO-BOJIHOBOM Tyanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYeHHE.

TexHuyeckue ycTpoiicTBa M MpakKTUYECKOEe TPUMEHEHHUE: CIIEKTPAIbHBIN aHAIN3 (CIIEKTPOCKOM ), 1a3ep,
KBaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCNepUMEHTHI, JOKA3bIBAIOIIME CII0KHOCTh CTpOEHUs siipa. OTKpbITHE PaMOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompezneneHuio cocrtaBa paguoakTUBHOro u3inydeHus. CBoiictBa anbda-, Oera-, ramma-
U3JIy4eHHs. BausHue paiOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA M HeWTpoHa. Hyknonnas mopens siapa I'eitsenOepra—lBanenko. 3apsin siapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnan. OneKTpOHHBIH M TMO3UTPOHHBIM  Oera-pacman. [amma-uzmydenue. 3akoH
PagOAKTUBHOIO pacnaza.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. TepmosiaepHbiit cunHTe3. [IpoGieMbl M TNEPCHEKTUBBI SAEPHON HHEPTETHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAECHCTBU. EAMHCTBO (DM3NYECKO KapTHHBI MHpa.

TexHuyeckue yCTpOICTBAa M MPAKTHYECKOE MPUMEHEHHWE: JT03UMETp, Kamepa Buibcona, saepHBIHA
peakTop, aToMHast 6omoOa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIONTUX YACTHII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).
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Pa3znes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTUs acTpoHoMuUu. [IpukitaqHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausl, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Comnuue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprum ConHua v 3BE31. 3BE3/bI, X OCHOBHBIC
XapaKTepUCTHKU. [lnarpaMmma «CreKTpaabHbINA KIacc — CBEeTUMOCTDY. 3BE3/IbI TJIaBHOM MOCIEA0BATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3]] II1aBHOM 1MOCIe10BaTeNbHOCTH. BHYTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOKICHUN U ABoroLMK ConHLA U 3BE3/1. DTanbl )KU3HU 3BE3.

Mueunsbiii [1yts — Hamia [Nanaktuka. [lonoxenne u npuxenne Connua B ['anakTuke. THIIBI raJakTHK.
Panuoranaktuku u kBazapbl. UEpHbIE BIPHI B S/IpaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06na. PasOeranme ramaktuk. Teopus bombmioro
B3pbIBA. PEIMKTOBOE M3iIydeHHUE.

MacmrabnHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmotennss HEBOOPY)KEHHBIM TJIA30M C HCIOJIH30BAHUEM KOMIIBIOTEPHBIX MPHIOKESHUN IS
OTIpe/IeTICHUs] MOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3fus CeBepHOro
MOJTYILIAPHS U IPKHE 3BE3BI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtn.

O0o0maroniee NoOBTOpPeHUE

Ponb ¢pu3uku u acTpOHOMUM B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COIIMANIbHOM U 3TUYECKOH chepax
NesITeIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U ACTPOHOMHH B COBPEMEHHOM HAyYHOU KapTHHE MUPA, POJIb
busnueckoil Teopuu B (HOPMHUPOBAHUY TPEICTABICHUN O (PU3MUYECKON KapTHHE MHpPA, MECTO (PU3UIECKON
KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIC.

MexnpeamerHblie CBA3U

Nzyuenue xypca pusuku 6a30Boro ypoBHs B 11 kimacce ocymecTBisieTcs ¢ yu€TOM COJEPKaTENbHbBIX
MEXITPEMETHBIX CBSA3EH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamusi, CBA3aHHBIE C HM3YyUYEHHEM METOJOB HAy4YHOIO MO3HAHUS: SIBJICHHE,
HayuyHbI (akT, THUMOTEe3a, (Qu3NYeckas BENIWYMHA, 3aKOH, TEOopHs, HAOMIOJEHUE, SKCIEPHUMEHT,
MOJEIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHWUW, TPUTOHOMETPUUYECKHE (PYHKIIMU: CHUHYC, KOCHUHYC,
TaHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXICCTBO, BEKTOPHI M UX IMPOCKIMH HA OCH
KOOpJUHAT, CJOXEHHUE BEKTOPOB, MPOU3BOJHBIC DJIIEMEHTApHBIX (DYHKIMHA, TPHU3HAKA MOA0OUS
TPEYroJIbHUKOB, OMPEIeTICHHE TIIOMIAAN IIOCKUX GUTyp U 00BhEMa Ted.

buonoeus: snexrpuyeckue sIBICHUS B )KUBOUW MPUPOJIE, KOieOaTeIbHBIE IBMKEHUS B )KUBOW MIPUPO/IE,
ONITHUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, TEUCTBUE paTallUN HA KUBBIE OPTaHU3MBI.

Xumus: CTpOeHHME aTOMOB M MOJEKYJ, KPUCTAJNIMYECKasl CTPYKTypa TBEPABIX Tell, MEXaHU3MbI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKH, CIIEKTPATbHBIN aHATH3.

l'eocpagpus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, POTOCHEMKA 3€MHOM MMOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonocusi: JNUHUM  DIIEKTPOIEpEAay, TEHEpPATop MEPEMEHHOrO0 TOKa, 3JIEKTPOJBUTATENb,
WHIYKIIMOHHAS T1e4b, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKIMOHHbII
ammapar, BOJJOKOHHAsI ONITHKA, COJIHEUHast OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA
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OcBoenune yuebHOro mpeamera «®Pus3uka» Ha ypOBHE CpefaHEero ooOmiero ooOpasoBaHus (0a30BBIN
YPOBEHB) JOJDKHO OOECIICUYHTh IOCTIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METAIPEJAMETHBIX U TPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTo mpenmMera «Du3nKkay» JT0JKHBI OTpakaTh TOTOBHOCTD U
CHOCOOHOCTh OOyUarOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UILMEN JIHUYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHCHTAIlMi, TIO3UTHBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM [EHHOCTSIM POCCHUHCKOTO OOIIeCTBa, paCHIMPEHUE JKU3HEHHOTO ONbITa U  OIbITa
NesITeNIbHOCTH B IIPOLIECCE peann3alliil OCHOBHBIX HAIIPABIIEHUH BOCIIUTATEILHON JIEATEIBHOCTH, B TOM YUCIIE
B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKITAHCKON TIO3HUIIMUA O0YUYAIOIETrocsl Kak aKTHBHOTO M OTBETCTBEHHOTO UJICHA
pOCCUICKOro 00IIIeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICITECIHLHOCTh B HHTEPECAX TPAKIAHCKOTO OOIIECTBAa, Y4acTBOBAThH B
CaMOYTIpaBJICHUHU B 00pa30BaTEIHLHON OpraHU3aIUH;

YMEHHE B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HMX (YHKIUSIMH H
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOU NEATCILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHHUSM POCCHUHCKUX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh Ha MOPAIIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B ICATEIIHHOCTH YIEHOTO;

OCO3HAHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMNBOTO OYAYyIIETO;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasi SCTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO (PUIUIECKOM
HayKe;

5) TpyaoBOro BoCiuTAHMSA:

HMHTEPEC K pa3IndHbIM chepam npodhecCHOHATBHOM AeITeTbHOCTH, B TOM YHCIIE CBS3aHHBIM ¢ (PU3UKOI
Y TeXHHUKOW, YMEHHUE COBEpIIaTh OCO3ZHAHHBIN BHIOOpP OyayIiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (PU3UKHU HA MPOTKEHUU
BCeM KU3HU;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHUECKON KYIbTYPHI, OCO3HAHHE TJI00ALHOTO XapakTepa KOJOTHUECKUX
npo0em;

IUTAHUPOBAaHUE M OCYIIECTBIEHUE ICHCTBHI B OKpYXalOlled cpeae Ha OCHOBE 3HAHUS LeJei
YCTOMYHMBOTO Pa3BUTHS YETIOBEUECTBA;

paciiipeHye OmbITa AeATEeIbHOCTH 3KOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUMN
o Gpu3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
¢du3nveckoil Haykw;
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OCO3HAaHUE IIECHHOCTHU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH B IIPOLCCCE HUIYUCHUA (1)I/I?>I/IKI/I
OCYILICCTBIIATD IMTPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEIEATh LEH AESITeIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSX;

pa3zpabarbhiBaTh IUIaH pELIEHUS MPoOJIeMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBLHOCTh, OLICHHMBATh COOTBETCTBUE PE3YyJIbTATOB LIETSIM, OIICHUBATH
PUCKU TOCIEACTBHI NESTENbHOCTH;

KOOPJIUHHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble uccienoBareibckue 1edCTBUS:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UYECKON HAYKH;

BJIQJICTh HaBBIKAMHU YYeOHO-MCCIICIOBATEILCKONH U TIPOSKTHOW NEATEIBHOCTH B 001acTH (DHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pelICHHs 3anad (pU3udecKkoro
CoJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BIIQ/IETh BUJAMH JESATEIIbHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETALUU, TPEOOPa30BAHHIO
Y IPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX CUTYAIUSX, B TOM YHCJIEC TIPU CO3JJaHUU YIEOHBIX MPOEKTOB B 00JIaCTH
¢bu3uky;

BBISIBIIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3UpPOBATh 3a/1ady, BBIJBUTaTh THUIOTE3y €&
penieHus, HaXOAUTh APTYMEHTBI JJI JOKA3aTelIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh apaMeTPbl U KPUTEPUU
peuieHus;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJE PEUICHHUs 3a/ladyd Pe3yJIbTaThl, KPUTUUYECKU OIEHHUBATH HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ASSITETFHOCTH, B TOM YHCIIE TIPH
W3YYEeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETHHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIEC UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOJAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOINE ATbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BIIQJIETh HABBIKAMHU TMOJIydeHUs HHopManuu (GU3UIECKOTO COACPKAHMS M3 HUCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTEILHO OCYIIECTBIATH MOUCK, aHAIIW3, CUCTEMATH3AIUIO0 U WHTEPIIPETAUI0 HHPOpMAINH
Pa3IUYHBIX BUJIOB U (HOPM MPEICTABICHNUS,

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITNH;

WCIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX 33/1a4 C COOIIOACHHEM TPeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBI, pecypcocOepekeHus, TMpaBOBBIX U OJTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpXKAHUS B Pa3TUYHBIX (opMarax ¢ yd4€TOM Ha3HAYCHUS
nH(OPMAIIUY U TIETIEBOM ayAUTOPHUH, BEIOUPAsk ONTUMATBHYIO (HOpMY MPECTABICHUS U BU3YAIU3AIIHH.
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KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYIIECTBIISITH OOIICHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEIILHOCTH,

pacro3HaBaTb MPCANOCBUIKA KOH(bJII/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYaTh KOHq)JII/IKTLI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX MHTEPECOB U BO3MOMKHOCTEH
Ka)KJJ0r0 WIEHA KOJIJIEKTUBA;

MPUHUMATD I€JIM COBMECTHOM AESITeNbHOCTH, OPraHU30BbIBAaTh U KOOPAWHUPOBATH JECUCTBUA MO €€
JOCTUKEHHIO: COCTABIISITh IUIaH ACMCTBUIA, paclpeesTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIAJa M KAXKIAOTO0 yYaCTHUKA KOMaHABl B OOIIMI pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasaraTb HOBbI€ IPOEKTHI, OLIEHUBAThH HJIEU C MO3HUIIMA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYHICCTBIIATL IMO3UTHBHOC CTPATCTHYCCKOC TIIOBCACHHWC B PAa3JIMUHBIX CUTyalUusaX, IIPOSABIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanusi:

CaMOCTOSITENIbHO OCYLIECTBIIATh IIO3HABATENIbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEUICHHs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IJIaH BBINOJIHEHUS
MPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATNIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsM;

pacuIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO 3PYAMLIMU B 00J1aCTH (PU3UKHU, TOCTOSHHO MOBBIIIATh
CBOI 00pa3oBaTeNbHBIN U KYJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLHOHAILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HABBIKAMM TIO3HABATEIbHOM pe(IeKcMu Kak OCO3HAaHUS COBEpIIAEMBIX JEHCTBUH H
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU 71 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIECHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTHX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TIOHMMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB JAEITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouecce AOCTHXKEHHS TUYHOCTHBIX PE3YJITATOB OCBOEHUS MPOrpaMMbI 10 (PU3HKE AJIS YPOBHA
cpenmHero o0mero oOpa3oBaHUS Yy OOYYaOIIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HHTEIJIEKT,
IpearnoiararoIuil copMUpPOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETH
HaNpaBJICHUS Pa3BUTUS COOCTBEHHON AMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0€;
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CaMOpEryJIUPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh alaTUPOBATHCSA K SMOIMOHAIBHBIM W3MEHEHUSIM U MPOSABIATH TMOKOCTH, OBbITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHHUIO LeJId U YCHEXY, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH ClIOCOOHOCTh MOHUMATh SMOIMOHAIILHOE COCTOSIHUE APYTUX, YYUTHIBATH €T0
IIPU OCYILECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIONIMNX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JTEOJABMH,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kjacce nmpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM yYpPOBHE JOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUTNXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (pu3uKku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN A TEILHOCTH JIIO/ICH;

VYUTHIBATh TPAHUIBI TPHUMEHCHUS W3yYEHHBIX (PHU3UYECKUX MOJCNICH: MaTrepualibHas TOYKa,
MHEepLHaIbHas CHCTeMa OTCu€Ta, aOCOJIIOTHO TBEPAOE TENO, WICAIbHBIN ras3, MOJEIH CTPOEHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN AJIEKTPUUESCKUH 3apsi/i IpU pelieHrnr GU3HUeCcKUX 3aay;

pacrno3HaBaTh (hU3WUECKHUE SBICHHS (TPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJIIPHO-KUHETUUECKOW TEOPHH CTPOCHHUS BEIIECTBA W JJICKTPOJMHAMHKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSMOJMHEHHOE ABW)KEHHE, CBOOOIHOE TMajJeHHE Tel, ABMXKEHHE IO OKPYKHOCTH,
WHepLHUs, B3auMoaencTBue e, 1uddysus, OpoyHOBCKOE ABMKEHUE, CTPOSHUE KUAKOCTEH U TBEPABIX TEI,
n3MeHeHne o0bEMa TeJ MPU HarpeBaHUM (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE, UCTIApEHHE, KOHJICHCAIIUS,
MJIaBJICHUE, KPUCTATM3AlMsI, KHUIICHHE, BIAXXHOCTh BO3/1yXa, IIOBBIINICHHE JaBJIEHUS Ta3a IpPH €ro
HarpeBaHuM B 3aKPBITOM COCY/JI€, CBSI3b MEXKYy MTapaMeTpaMy COCTOSIHUS I'a3a B U30IPOIECCAX, FIEKTPU3ALIUS
TeJl, B3aUMOJICHCTBHE 3apsI/IOB;

OMHCHIBATh MEXAHMYECKOE JABM)KCHHE, HCIONB3ys (HU3MYecKre BEIMYMHBI: KOOpAWHATA, MYTh,
NepeMelIeHe, CKOpOCTb, YCKOpEHHE, Macca Teja, CHula, HUMIYJIbC Tejla, KUHETUYecKas JHeprus,
MOTEHIMAIbHAS HHEPTUsl, MEXaHW4YecKass pabdoTa, MEXaHWYECKas MOIIHOCTh; MPHU OMHMCAHUHU TPABHIHHO
TPaKTOBaTh (PU3MUECKUI CMBICIT UCIIOIB3YEMBIX BEJIMYUH, UX 0003HAYCHHUS U €IMHUIIBI, HAXOAUTH ()OPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

OMHCHIBAaTh HM3YYCHHBIC TEIJIOBbIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHUSA, HWCIONB3YS (U3HUUYECKUE
BEJIMYMHBI: JIaBICHUE Ta3a, TeMIeparypa, CpeaHSs KHHETHYECKas HHEPrus XaOoTHUECKOTO JBHKEHUS
MOJIEKYII, CPEAHEKBAAPATUIHASI CKOPOCTH MOJIEKYII, KOTUYECTBO TEIUIOTHI, BHYTPEHHSIS SHEpTus, paboTa rasa,
KOA((UIIMEHT TMOJEe3HOr0 MJCWCTBHSI TEIJIOBOTO JBHTATENs; MPH OMHCAHUM MPABHIBHO TPAKTOBAThH
(UBUYECKUN CMBICIT HUCIOJIB3YEMBIX BEIWMYHH, WX OO0O3HAYEHUS W €IUHHIIBI, HaXOJIUTh (OPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEJTUYHHY C JPYTUMHU BEJTUIHHAM;

OMUCHIBaTh M3yUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEILIECTBA M AJIEKTPUUECKUE SIBICHUS (ITPOLIECCHI),
UCTIONB3Ysl (pU3MYECKUe BEIMUMHBI: AJIEKTPUUYECKUHN 3apsif, DJIEKTPUYECKOe IOoJie, HAMPSKEHHOCTH MO,
MOTEHIIMAN, Pa3HOCTh TMIOTEHIMAJIOB; TPH OINHWCAHUHM TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICI
WCIIONIB3YEMBIX BEIMYHMH, UX OOO3HAUYECHWs] W €IUHUIIBI, yKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(Gu3MYECcKyIO BEIMYUHY C IPYTUMHU BEIUYUHAMUY;

aHAIM3UPOBATh (DU3MUYECKUE MPOLECCHl U SIBICHUS, UCIOJNB3Ys (DU3MYECKHE 3aKOHBI M TPUHIIUIIBL:
3aKOH BceMupHoro tsrorenus, I, [T u 1l 3akons HproTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOWU YHEPTHUH, 3aKOH
COXpaHEHHUs HMITYJIbCa, MPUHLHUII CYNEPIO3UIMU CHJI, NPUHIMI PAaBHONPABHUS HHEPLUUAIBHBIX CHUCTEM
OTCuéTa, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpeIHEH
KHHETUYECKOW JHEPIHH TEIJIOBOTO JIBIKEHUS MOJIEKYN C abCONIOTHOW TeMIepaTypoil, MEepBhI 3aKOH
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TEPMOJUHAMUKHY, 3aKOH COXpAaHEHHUS SJEKTPUUECKOTo 3apsna, 3akoH KymoHa, mpu 3TOM pazinyarh
CJIIOBECHYIO (DOPMYJTUPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKEHHWE WM YCIOBHUS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAITUH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3auvarh
yCIIOBUS UX 0€30IaCHOTO UCTIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEI0OBAaHUIO (PU3MUECKUX SBJICHUI U MPOIECCOB C UCIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX H3MEPEHHI, MPU ITOM (GOpPMYyIUpOBaTh Mmpobiemy/3anady W THIIOTE3Y y4eOHOTo
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MIPEJIOKEHHOTO 000PYI0OBAaHUS, TPOBOJAUTH OIBIT ¥ (DOPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUs (PU3NYECKMX BEJIMYUH, MPU ITOM BBIOMPATH
ONTUMAJIBFHBINA CIIOCOO M3MEPEHUS M HCIIOJIb30BATh U3BECTHHIE METO/IBI OLIEHKH MOTPEIIHOCTEH N3MEPEHUH;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (U3UYECKHMMH BEIMYMHAMHU C HWCIOJIB30BAHUEM MPSIMBIX
U3MEpEeHUil, IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHpPOBATh Pe3yJbTaThl MOJYyYECHHOW 3aBUCHMOCTH
(bu3MUeCKUX BEIWYMH B BHJIe TaOIUI] U TpaUKOB, IeIaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOmrofaThk mpaBuiaa O€30MacHOro Tpyda NpPH IMPOBEACHUM HCCIICIOBAaHUN B paMKaxX Y4eOHOTO
AKCIIEPUMEHTA, Y4eOHO-UCCIE0BATEIHCKON U MPOEKTHON IEITEIbHOCTH C UCTIOJIb30BaHUEM U3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

peliaTh pacy€THbIE 33/1a4U C IBHO 33/1aHHOM (PU3UUEeCKON MOJIENbIO, UCTIONB3Ys (PU3UUYECKUE 3aKOHBI U
MIPUHIIMITEI, HA OCHOBE aHaJM3a YCJIIOBHUS 3a7add BBIOMPATh (DU3MUECKYIO MOJCNb, BBIICIATH (DU3UUCCKHE
BEJTMYHUHBI ¥ (OPMYJIBI, HEOOXOIUMBIC ISl €€ pPElICHHs, MPOBOJUTh PACUEThl M OIEHUBATHL PEAbHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIUYUHBL,

peliaTh Ka4YeCTBEHHBIE 3a/1a4H: BHICTPAUBATh JIOTUYECKU HEMIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUIN
C OIIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

WCIIOIB30BaTh TPH PEIICHHH YYEeOHBIX 3a/lad COBPEMEHHbIE HH(GOPMAIIMOHHBIC TEXHOJIOTHUHU IS
MOWCKA, CTPYKTYpPUPOBAHMsI, HWHTEpIPETallud ¥ TMPEACTaBICHHUs Y4eOHOM U HAyYHO-TOMYJISIPHOM
uH(pOpMallUK, TONYYEHHOW W3 pPA3NMYHBIX HWCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH IOIy4aeMYIO
nH(pOpMaILHIO;

MPUBOJUTH TMPUMEPHI BKJIaJa POCCHUMCKUX M 3apyOCKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

UCIONIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredyeHus
0€30macHOCTH TIPH OOpaIleHUH ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, U1 COXPAHEHUS 3I0POBBS U
COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpPY’KaloIlEeH Cpeie;

paboTaTh B TpyMIe C BBIMOJIHEHWEM Pa3IMUHBIX COIMANBHBIX POJIEH, MIaHUPOBaTh pabOTy TPYMIIH,
paIoHaIbHO PACIPENENATh OOS3aHHOCTH W IUIAHUPOBATH ESITENLHOCTh B HECTAHIAPTHBIX CUTYaIUAX,
aJICKBaTHO OIIEHUBATDH BKJIAJ KKIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMaTPUBAEMOMN TTPOOIIEMBI.

K xonmy ob6yuenust B 11 kJjiacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHI:

JEMOHCTPHUPOBATh HA MpHUMEpax poJib U MecTo (pu3uku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON JEATEIIbHOCTH JIFOAEH,
IIETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTHUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJENeH: TOYCUHBIM JIIEKTPUYECKHIA
3apsif, Jy4 CBeTa, TOYCUHbIN MCTOUYHUK CBETA, siIepHasi MOAENb aToMa, HYKIIOHHAsI MOJIENTb aTOMHOTO spa
IIpU pelieHnn (U3NYECcKuX 3a/1ay;

pacro3HaBaTh (U3MUECKHE SIBICHHUS (MPOIECChI) W OOBSACHITH HMX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAHTOBOH (DU3UKH: SJCKTPUUECKAsi TPOBOANMOCTh, TEILIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JCWCTBHUS TOKAa, B3aUMOACHCTBHE MArHUTOB, OJJICKTPOMArHUTHAS WHAYKLHUSA, ICHCTBHE
MarHMTHOT'O IMOJIsI HAa MMPOBOJHUK C TOKOM U JIBHXKYLIUICS 3apsill, 3J€KTPOMarHUTHbIE KOJeOaHUs U BOJIHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHe, MpeloMieHHe, HHTepdepeHuus, Iudpakuus u
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MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodnekrpudeckuil d3hdekt (dhoTodrddekrt), cBeToBOE NaBIICHHE,
BO3HHUKHOBEHHUE JIMHEWYATOro CIIEKTpa aToMa BOJ0pO/1a, ECTECTBEHHAs! U MICKYCCTBEHHAs PaInOaKTUBHOCTD;
ONMHUCHIBATh H3y4YEHHbIE CBOMCTBA  BEIIECTBAa  (DJCKTPUYECKUE, MArHUTHBIC, ONTHUYECKHUE,
ANEKTPUYECKYIO MPOBOJAUMOCTD PA3IUYHBIX CpPEJ) U SJIECKTPOMArHUTHBIC SIBJICHUS (IPOIECCHI), UCTIOIb3YS
(bu3nyuecKkrue BEIMYMHBI: AJIEKTPUUYECKHUI 3apsij, CUiIa TOKa, AJIEKTPUYECKOE HaIpsDKEHHE, AIIEKTPUYECcKoe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
nosisi, cuiia Amrnepa, cuia JlopeHna, UHAYKTUBHOCTh KATYIIKW, SHEPTUs JIEKTPUUYECKOr0 U MArHUTHOTO
MoJiel, TepuoJ M YacToTa KoyieOaHW B Koyie0aTebHOM KOHTYpE, 3aps] M CHJa TOKa B TIpoIecce
FapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE PAacCTOSHME W ONTHUYECKas CHJIa JIMH3BI, MPU
OMMCAHUU TMPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, MX OO0O3HAUYECHUSA H
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C JPYTHMH BETUIHHAMU;

OIHCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, UCTIONB3Ys (PU3UUECKIE BETMUYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMITYJIBC (POTOHA, IEPUO]I OTypaciaja,
SHEPTUs CBSA3H aTOMHBIX si/Iep, MPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PU3UYECKUIN CMBICIT UCIIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAYCHHS ¥ €IMHUIIBI, YKAa3bIBATh ()OPMYJIBI, CBI3BIBAIONINC JAHHYIO (DH3UYECKYIO BEIMYUHY
C IPYTrUMH BEIIMYMHAMH, BEIYACIIATH 3HAUCHHE (DU3MYCCKON BEIIMUUHBL,

aHAJIM3UPOBATh (PU3MUYECKUE MPOLECCHl U SIBICHUS, UCIIONB3Yys (PU3UUYECKHE 3aKOHBI M MPUHIUIIBIL:
3akoH OMma, 3aKOHBI MOCJEI0BATEIbHOTO U MApaJUIEIbHOTO COSAMHEHUS MPOBOJHUKOB, 3aKOH J[KOymsa—
Jlennia, 3aKOH 3JEKTPOMArHUTHOM WHIAYKIIUHU, 3aKOH MPSMOJIMHEWHOTO PACIpPOCTPAHEHMS] CBETA, 3aKOHBI
OTPaXCHUS CBETA, 3aKOHBI TIPEJIOMJICHHS CBETa, YpaBHCHHE OWHINTEHHA s ¢GoTtodddekra, 3aKoH
COXPAaHEHHUS DHEPIUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHHS MAacCOBOIO YHCIHA, MOCTyNaThl bopa, 3akoH paanoakTUBHOTO pacmaja, IpU STOM pa3invarh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHa, €r0 MAaTeMAaTUYECKOE BBIPAKCHHE W YCIIOBUs (TpaHUIIBI, 00JIacTH)
MIPUMEHUMOCTH;

ONpEeEATh HANPABIEHNE BEKTOPA MHAYKIIMM MarHUTHOTO TOJIs1 IPOBOJIHMKA C TOKOM, CUJIBI AMIiepa
u cuisl JlopeHna;

CTPOUTDH U ONUCKHIBATH U300pAKEHUE, CO3/]TaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIOJIHATH SKCTIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUM M TIPOILIECCOB C MCTIOIb30BaHUEM
MPSIMBIX U KOCBEHHBIX HM3MEPEHUU: MpU 3ToM (GOpMyIUpOBaTh MpobiemMy/3aiady M THIIOTE3y y4eOHOro
SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHUS, TPOBOAUTH OMBIT  (DOPMYIHPOBATH
BBIBOJIBI,

OCYIIECTBJISITh TPSIMBIE W KOCBEHHBIE H3MEpEHUsS (DU3NYECKUX BEJIMYMH, TPH STOM BBIOMpATh
ONITUMAJIBLHBINA CIOCOO M3MEPEHUS M UCIION30BAaTh U3BECTHBIE METOBI OLIEHKH MOTPEUTHOCTEN H3MEPEHU;

HCCIIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHU: MPU ITOM
KOHCTPYHMPOBATh YCTAHOBKY, (PUKCUPOBATH Pe3yJabTAThl MOJYYEHHON 3aBUCUMOCTU (DU3UYECKUX BEIIMYMH B
BHJIe TaOIHI] ¥ TPaUKOB, JEIaTh BHIBOJIBI TIO PE3YJIbTaTaM MCCIICTOBAHMS;

coOmrofaTh mpaBuia Oe30MacHOro Tpyda NpU TMPOBEACHUU HCCIENOBAaHUN B paMKaxX ydeOHOTo
AKCIIEPUMEHTA, YIeOHO-UCCIIeIOBATENIbCKON U MPOSKTHON JIEATETHHOCTH C UCTIOE30BaHUEM U3MEPUTENIBHBIX
YCTPOWCTB U TaOOPATOPHOTO 00OPYIOBAHMS;

pemaTh pacy€THBIC 3a/1a4U C SIBHO 3aJaHHON (PU3NUYECKON MOIETIBIO, UCTIONB3Ys (PU3HUECKUE 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHalM3a YCIOBHUS 3aJaud BBIOMPATh (DU3HUECKYIO MOJENb, BBIICIITH (PU3MUECKHE
BEJTMYUHBI U (OPMYIIbI, HEOOXOAMMBIE Ui €€ peIIeHUs, MPOBOJUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJTYYEHHOTO 3HaUYeHUs (PU3NIECKON BETUINHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTHBOPEUUBYIO LIETIOUKY PACCYKICHUMN
C OMOPOH Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS,

WCIOJIb30BaTh TMPU PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(DOPMAIMOHHBIC TEXHOJIOTHH s
MONCKA, CTPYKTYpUPOBAaHMS, HWHTEPIpPETallud M TMpeACTaBiIeHHUs Yy4eOHOM U HAay4YHO-NOIYJSPHOM
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uHpOpPMAIMY, TIONYYEHHOW W3 pPAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATH TOIy4aEeMYHO
nHpopMaIuio;

OOBSICHATH IPUHLIUIIBI ACHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, Pa3indaTh YCIOBHS UX
0€301MacHOTO MCIIOIH30BAHMSI B IIOBCEAHEBHON KHU3HMU;

MPHUBOAMTH MPHUMEPHI BKJIA/Ja POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(QH3MKOB B Pa3BUTHE HAyKH, B
00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

HCIIOJIb30BATh TCOPCTUUCCKHUEC 3HAHUA I10 q)mmce B HOBCCI[HCBHOP’I KU3HU I O6CCHC‘ICHI/ISI
Oe3omacHOCTH Mpu 00paIeHuu ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, IS COXPAHEHUS 3[I0POBBS U
COOJTIOJICHHSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIe C BHITOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX POJICH, TUNIAHUPOBATh paboTy TPYIIIHI,
palluOHAJIBHO paclnpeaciiAThb O6H3aHHOCTI/I U IJIAHUPOBATL ACATCIBHOCTH B HCECTAHAAPTHBIX CUTYyallUAX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB I'PYIIIIEI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne /i P Konrpoabnsie JlaGoparopubie (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazpen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TO3HAHUS 1 bubmmorexa [IOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 1
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
. 2
2.1 Kunemaruia 6 https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.2 8 2
Hurammica https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 6 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE hitps://m.cdsoo.rw/ 74 1672
Hroro no pazneny 20
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
. 1
3.2 OCHOBbI TEPMOMHAMHKH 10 I https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bu6muoreka [JOK
' @Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pazpea 4.

IJIEKTPOANHAMHUKA
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bubnunoreka LIOK
4.1 12
eKTpoCTATIIKa https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN 31eKTprUYecKuil TOK. TOKH B 12 | 1 Bu6muoteka [JOK
' pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 20
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65 3 7

11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uupoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (i pp )
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsbl
Paznen 1. DJIEKTPOJANHAMUKA
11 MarunuTtHOoe noje. IJIeKTpoOMarHuTHast 2 5 ) bubmuoteka [IOK
’ WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 23
Paznen 2. KOJIEBAHUSI U BOJIHBI
21 MexaHn4ecKUe U 3JEKTPOMArHUTHbIE 9 bubnmnoreka [JOK
' KoJIe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHuyecKkue U 3J1€KTPOMArHUTHbIE 5 ) 1 bubmuoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
23 O 10 1 2
KA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 26
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Paznea 3. KBAHTOBAS ®U3UKA. ACTPOOPU3UKA

4.1 DJIeMEHTHI KBAHTOBOM OIITUKHA 6 bubmorexa OK
’ https://m.edsoo.ru/7f41c97c¢
bu6nmorexa [IOK
4.2 C 4
TpocHHE atoMa https://m.edsoo.ru/7f41c97c¢
bu6nmorexa [IOK
4. A
3 TOMHOC SpO > https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 16
65

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmuecTBO yacor Kop-
DJ1eKTPOHHBIE
Ne = - E. - Hara peke uu¢poBbIe
Tema ypoka 2 £ o A THPOB-
n/n = : g g sywemms oGpa3oBaTe/ibHbIE
o B8 2 pecypebl
) = E S & AAThI
> S ¢ &R D
R X IR 3
Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'0 MO3HaHKS - 1 yaca
®u3uka — Hayka o npupoae. Hayunsie MeToabl MO3HaAHNSA bubmuorexa [JOK
1 1 04.09.2023
OKPYXKaroIIero Mupa https://m.edsoo.ru/ff0c32e2
Pa3nes 2. Mexanuka -20 yacos
) Mexanunueckoe ABuxkeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOT O 1 bubnuoteka [IOK
newkenus. [lepeMernienue, CKOpocTb, yckopeHue. (§3) 06.09.2023 https://m.edsoo.ru/ff0c33e6
. Bubnuoreka [IOK
3 PaBHOMepHOE ipsimosnHEetHOE nBUKeHnEe(§4) 1 11.09.2023 hitps://m.cdsoo.ru/ 03508
. Bu6nuoreka IJOK
4 PaBHOyCcKOpeHHOE npsimoanHeliHoe aprkeHue (§8,9,10) 1 13.09.2023 https://m.edsoo0.ru/ff0c3620
5 JlabopatopHas padora Nel «M3yueHue nBUKEHUS TeNa, ] ) bubmnorexa [IOK
OpOIIEHHOTO TOPU3OHTAIBHOY 18.09.2023 https://m.edsoo.ru/ff0c372e
6 Kpuonunerinoe npuxenue. J[BikeHne MaTepuaibHOM TOYKHU IO | Bubmoreka [JOK
okpyxxkHOCTH (§15,16) 20.09.2023 https://m.edsoo.ru/ff0c39¢cc
7 JlabopaTtopHnast pabota No2 «M3yueHue qBUKEHHUS TeJa MO0 ] ) bubmnorexa [IOK
OKPYXHOCTH 25.09.2023 https://m.edsoo.ru/ff0c3ada
2 OcHoBHOe yTBepKaeHne Mexanuku. Cwna. Macca. ExuauIis ] Bubmuorexa LIOK
Macchl. (§18,19) 27.09.2023 https://m.edsoo.ru/ff0c3be8
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9 2 IIepssiit 3axkon Herorona. Bropoit 3akoH HeroToHa miis bubauoreka [JOK
MarepuanbHoi Touku. (§20,21) 02.10.2023 https://m.edsoo.ru/ff0c3be8
. bu6nmoreka IJOK
10 9  Tperuii 3akoH Heiorona. Pemmenue 3anay (§24) 04.10.2023 hitps://m.cdsoo.rw/f0c3bes
1 10 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas bubmnorexka [IOK
KoCMHU4YecKasi CkopocTh (§27,28) 09.10.2023 https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 11 Cuna ynpyroctu. 3akoH ['yka. Bec tena (§33,34) 11.10.2023 hitps://m.cdsoo.rw/ff0c3el 8
Bu6nmoreka IJOK
13 12 | JlaGopaTopnas padota Ne3 «M3mepeHue )KeCTKOCTH MPYKHHBD) 16.10.2023 hitps://m.cdsoo.ru/ff0c3£76
Cuna tpenus. Koappunuent tperns. Cuiia COnpoTHBICHUS MTPH
14 13 (§36) 16 6 Bu6nuoreka IJOK
JBUKEHUHU TeJIa B )KUIKOCTH WJIU rase. abopartopHas pabota 18.10.2023 hitps://m.cdsoo.ru/ff0cd 1a6
Ned «M3mepenne ko3 HUIIMEHTA TPEHUS CKOJIbKEHUSY.
Nmnynbc MmaTepuaibHOM TOUYKH, CUCTEMBI MAaTEPUATIbHBIX TOUEK.
15 14 Wmnynsc cuibl. 3aKOH COXpaHEHUsT UMITYJIbca. PeakTuBHOE bubmorexa LIOK
ya JIBL. P yabca. 23.10.2023 https://m.edsoo.ru/ff0c43d6
nBuxkeHue (§38)
16 15 Pabota u momHOCTE cuibl. KuHeTnueckasi 3HEprys MaTepuaibHOIN Bubmorexa [JOK
ToukH. Teopema 00 M3MEeHeHUH KUHeTHIecKor sHepruH (§40,41) 25.10.2023 https://m.edsoo.ru/ff0c4502
11 wemeepmo
bubmunoreka IIOK
17 16 ~ PaboTa cuiibl TSXKECTH U CHIIBI YIIpyrocTu. (§43) 08.11.2023 hitps./m.edsoo.ru/f0cd61a
18 17 [loTenumanpHas 3HEprust. 3aKOH COXpaHEHUsI MEXaHUYECKOU bubanorexa [JOK
sHepru (§44,45) 13.11.2023 https://m.edsoo.ru/ff0c461a
JlaGopatopnas pabota No5 «3yueHne 3akoHa COXpaHEHUs
19 18 .
MEXaHUYECKON IHEPTUN» 15.11.2023
20 19 Pemenue 3amad mo Teme «3aKOH COXpaHEHUS MEXaHUUYECKON Bubmoreka [JOK
SHEPTUW 20.11.2023 https://m.edsoo.ru/ff0c4b74
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Kountpoabnas padora Nel no treme «Knnemaruka. Jlnunamuka.

21 20
3aKOHBI COXpaHEeHHUsI B MeXaHUKe» 22.11.2023
Pa3pnen 3. MoaekyisipHasi pu3uKka 1 TepMOAUHAMHKA - 24 yaca
. bu6nmoreka IJOK
22 1 OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-KUHETHYECKON Teopuu. (§56) 27 11.2023 hits:/m.edsoo.ru/ffcddc?
bubmuoreka LIOK
23 2 § 58. BpoyHOBCKOE IBIKEHUE 29.11.2023 https://m.edsoo.ru/ff0c4fde
24 3 § 59. Cunbl B3auMoaelicTBus Monekyn. CTpoeHue ra3000pa3HbIX. bubmmorexa LIOK
JKUJIKHX M TBEPIBIX TEJ 04.12.2023 https://m.edsoo.ru/ff0c511e
75 4 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU Ta30B bubnuorexa LIOK
teopuu (§60) 06.12.2023 https://m.edsoo.ru/ff0c511e
bubmuoteka LIOK
26 5  Pemenue 3ana4 no teme «OcHoBHOe ypaBHeHuE MKT» 11.12.2023 hits://m.cdsoo.ru/f0cAfde
bubmoreka IIOK
27 6 § 62. Temneparypa U TEIIOBOE PABHOBECUE 13.12.2023 hitps:/m.edsoo.ru/f0c51 le
)3 . § 63. Omnpezenenne TeMrepaTypbl. JHEPTHs TETIOBOTO bu6mmoreka [JOK
JBUKEHUS MOJIEKYJT 18.12.2023 https://m.edsoo.ru/ff0c4fde
N Bubnuoreka [IOK
29 8  Uneanwuslii raz3 B MKT. OcnoBHoe ypaBHeHue MKT (§66) 20.12.2023 htps://m.edsoo.ru/ff0c5 1 Le
Bu6nmoreka IJOK
30 ? Tasorre saxombt (§68) 25.12.2023 https://m.edsoo.ru/ff0c570e
bubmuoreka LIOK
31 10 = Penrenwue 3amad mmo treMe «l a30BbI€ 3aKOHEID» 27122023 hitps:/m.edsoo.ru/ff0e5952
III yerBepTH
1 1 JlaGopaTtopHas pabota Ne6 «IkcnepuMeHTaIbHas MPOBEPKa 3aKOHA bubmnorexa [IOK
I'eit-JIrocaakay» 10.01.2024 https://m.edsoo.ru/ff0c5¢36
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33 12 Hacpiennsiii map. JlaBieHWe HACBIIEHHOTO mapa. BO3JyXa Bubmuorexa LHOK
(§71,72) 15.01.2024 https:/m.edsoo.ru/ff0c5c36
bu6nmoreka IJOK
34 13 3 73. Bnaxcocts Bosyxa 17.01.2024 https://m.edsoo.ru/ff0cSefc
. bubnuoreka [JOK
35 14 § 75. CpoiicTBa KUIKOCTH. [loBEpXHOCTHOE HATSKEHUE 2.01.2024 hitps.//m.edsoo.ru/f0c6230
36 15 § 78. Kpucrammueckue 1 aMop(dHbIE Teja Brbmiorexa [IOK
24.01.2024 https://m.edsoo.ru/ff0c600a
Bu6nmoreka IJOK
37 16 3 79. Buyrpennsia suepris 29.01.2024 https://m.edsoo.ru/ff0c600a
bubmuoteka LIOK
38 17 § 80. PaGoTa B TepMOIMHAMUKE 31.01.2024 hitps://m.edsoo.ru/f0c6a50
bubmuoreka IIOK
39 18 Pemenue 3aga4 o reme «PaboTa B TepMOIUHAMUKE) 05.02.2024 hits://m.cdsoo.ru/f0c6a50
bubmoreka IIOK
40 19 § 82. da3oBble nepexobl. YpaBHEHUE TEIUIOBOro OanaHca 07.02.2024 hitps-/m.edsoo.rw/f0c6938
N Bubnunoreka [IOK
41 20 § 84. [lepBbIil 3aKOH TEPMOJMHAMUKH 12.02.2004 hitps://m.cdsoo.ru/f0c63b6
N Bubnunoreka [IOK
42 21 . Bropoii 3aKk0H TEPMOJIUHAMUKHU 14.02.2024 hitps./m.edsoo.ru/f0c64d8
43 2 [Mpunatmn neiicTBus TemnoBbix naurateneit. Koadduument Bubmuorexa LIOK
nonie3noro Aevicteus (KI1/I) TermoBbix qurateneit 19.02.2024 https://m.edsoo.ru/ff0c65f0
44 3 Pemenue 3amau mo reme «MounekynspHas puznka. OCHOBBI 21.02.2004 bu6imoreka [JOK
TEPMOAUHAMUKN o https://m.edsoo.ru/ff0c6510
45 4 KourpoJubHnas padora Ne2 mo reme «MosekyJaspHas pusuka. 26.02.2024
OCHOBBI TEPMOANHAMUKI))
Pasnen 4. Daexkrpoannamuka - 20 yaca
46 1 § 90. DnexTpuUUeCcKuil 3apsi U dJIEMEHTaPHBIE YaCTUIIBL. 3aKOH COXPaHCHUS Bubnuoreka [IOK
3apsna. § 91. 3axon Kynona. Exnnuna snextpudeckoro 3apsaa 28.02.2024 https://m.edsoo.ru/ff0c6708
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47 5 § 94. DnekTpuueckoe mosie bubmuoreka ITOK
§ 95. Hanpsk€HHOCTB AIIEKTPUUECKOro 1moJisi. CHIIOBBIC TMHUN 04.03.2024 https://m.edso0.ru/ff0c6708
43 3 § 96. Ilosie ToueyHorO 3apsiaa u 3apsLKeHHOTo mapa. [TpuHuun bubmoreka [TOK
CYIIEPIIO3HIIMH TOJIeH 06.03.2024 https://m.edsoo.ru/ff0c6bce
49 4 § 99. [loTennuanbHas HEPTUS 3apSHKEHHOTO TeJla B 0OJIHOPOIHOM bubmnorexka [IOK
AEKTPOCTATHYECKOM 11.03.2024 https://m.edsoo.ru/ff0c6bce
50 5 § 100. ITorenuuan 31eKTPOCTaATUYECKOrO MO U Pa3HOCTh bu6nuoreka [JOK
MMOTEHITNAIOB 13.03.2024 https://m.edsoo.ru/ff0c6ced
51 6 § 101. CBs13bp Mexk 1y HANPSKEHHOCTHIO 3JIEKTPOCTATUUECKOT0 T0JIA U bubmmorexa [IOK
Pa3HOCTHIO MOTEHIIUAIOB. DKBUIIOTECHI[HAIBHBIC [IOBEPXHOCTH. 18.03.2024 https://m.edsoo.ru/ff0c6df2
.. .. bubnuoreka [IOK
52 7§ 103. DnekrpoéMkoctb. Enunuibl anekrpoémkoctu. Konnencarop. 20.03.2024 hits:/m.eds0o.ru/f0c600
53 2 § 104 DHeprus 3apsKeHHOTO KoHJeHcaTopa. [Ipumenenue bubmuorexa [JOK
KOHJICHCATOPOB. JHEPrus 3apsHKEHHOTO KOHIICHCATOPa 03.04.2024 https://m.edsoo.ru/ff0c7018
. Bu6nuoreka IJOK
54 9 § 106. Dnexkrpuueckuit Tok. Cuina Toka 08.04.2024 hitps:/m.edsoo.ru/f0c7126
bubmuoreka IIOK
55 10 § 107. 3akon Oma mist ygacTka enu. ConpoTHBICHUE 10.04.2024 hitps://m.cdsoo.ru/f0e72c0
56 1 § 108. Dnexrpuyeckue nenu. [locnenoBarensHoe U MapayieibHOE bu6mmoreka [JOK
COEJIMHEHUS IPOBOJHUKOB 15.04.2024 https://m.edsoo.ru/ff0c72c0
JlaGopatopnas pabota Ne7 «IlocinenoBarenbHoe U MapaijieabHOe
57 12
COCIMHEHUE MPOBOTHUKOBY 17.04.2024
bubmuoreka IIOK
58 13 § 110. PaboTa 1 MOIIHOCTH TTOCTOSTHHOT'O TOKa 22.04.2024 hits:/m.edsoo.ru/FOCT4E0
bubmunoreka IIOK
59 14§ 111, Onexrponpmikylas cuia 24.04.2024 https://m.eds00.ru/f0c 740
N Bubnmoreka [IOK
60 15  § 112. 3akon Oma aJis MOJTHOM LeTH 06.05.2024 hitps:/m.cdsoo.rw/f0c7838
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61 16 P 3 1 Bubnmoreka [IOK
elICHUE 33Ja4 110 TeMe «JIEKTPOIUHAMUKA) 08.05.2024 hitps://m.cdsoo.ru/f0cTacO
0 1 1
62 17 KoutpouabHas padora Ne3 1o TeMe DIeKTPOAMHAMHUKA) 13.05.2024
§ 114. DOnextpuueckass NPOBOJUMOCTb pA3JIMUYHBIX BELIECTB.
63 13 DJIEKTPOHHAs MPOBOJIUMOCTh METAJIIIOB 1 bubnuorexa [IOK
§ 115. 3aBUCHMOCTD CONPOTUBIICHUS TIPOBOJHHUKA OT 15.05.2024 https://m.edsoo.ru/ff0c7ae0
Temmeparypbl. CBEpXIPOBOAUMOCTh
§ 116. DnexTpudeckuii TOK B OTypoBogHIKax. CoOCTBEHHAS
64 19 U IIPUMECHAS IIPOBOJUMOCTH .....evvvvveeeeerernannnnne 1 bubanorekxa [IOK
§ 118. Dnekrpuyeckuii TOK B BaKkyyMme. JJEKTPOHHO-Ty4eBas 20.05.2024 https://m.edsoo.ru/ff0c84ae
TpyOKa
§ 119. DnexTpuyecKuii TOK B JKUJIKOCTAX. 3aKOH JIEKTPOJIN3a
65 20 120. D . o . 1 Bubmuoreka [JOK
§ . JICKTE)H‘I@CKI/II/I TOK B razax. HecamocTtosTenbHbI U 2.05.2024 hitps://m.cdsoo.ru/f0c82ba
CaMOCTOSTENIbHBIN pa3psibl
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 65 3
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11 KJTACC
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S E8 o = oy
2 2o €3 = S
R X3 R = =
Paznen 1. DaexkTpoauHammuka — 22 yaca
VYcnoBus cylecTBOBaHUS 3JIEKTPUUECKOIO TOKA. DIIEKTPUUECKHI TOK B 01.09. Bubmmorexa [IOK
! I nposogmmkax (§ 1). 1 2023 https://m.edsoo.ru/ff0c9778
3akon OMa a1 yyacTKa [enH. 3aBUCUMOCTb CONPOTUBIIEHUS OT 04.09. BuGmmotexa LOK
2 2 Temneparypsi (§ 2). 1 2023 https://m.edsoo.ru/ff0c98fe
3 3 Coennnenne npoBOAHNKOB (§ 4). 08.09. Bu6imoreka [JOK
1 2023 https://m.edsoo.ru/ff0c98fe
4 4 Paborau moumocTh snekTpudeckoro Toka. 3akon Jixoyns—IJlenua (§ 5). 11.09. bubmmorexa LIOK
1 2023 https://m.edsoo.ru/ff0c9ac0
N3mepenue cuiibl TOKa, HAPSKEHUS] U COIPOTUBIICHUS B AJIEKTPUUYECKOM 15.09 BuGmmotexa LOK
> > uemn (§ 6). 1 2023 https://m.edsoo.ru/ff0c9df4
6 ¢ Onekrpousukymas cuna. Mcrounuky Toka (§ 7). 18.09. Bu6mnuorexa [IOK
1 2023 https://m.edsoo.ru/ff0c9df4
7 7 3axon Oma i nonmHoi uen (§ 8). 22.09. Bu6mmnoreka IIOK
1 2023 https://m.edsoo.ru/ff0cal50
JlaGopatopnas pabora Ne 1 «M3mepenue IJIC u BHyTpeHHETO 25.09
8 8 | COnpOTHBIEHHUS HCTOYHUKA TOKAY. 1 1 20'23 '
[ToaroToBka Kk KOHTPOJILHOU paboTe. Pemenne 3a1a4d mo reme 2909 BuGmorexa ITOK
9 9 «IlocTOSHHBII 2EKTPHUECKHl TOK)» 1 2023 hitps://m.edsoo.ru/ff0cal 50
KonTpoasnas padora Nel mo teme «IlocTOsIHHBII 3JIeKTPHUUYECKH i 02.10
10 10 toky». 1 1 20'23 '
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DKcrepuMeHTaIbHbIe 000CHOBAHUS 3JIEKTPOHHOH MPOBOANMOCTH METAJJIOB

bubmmoreka [JOK

1111 (§9) 06.10.
. https:/m. Tu/f]
2023 ps://m.edsoo.ru/ff0cad58
12 1p OUmeKTpuYecKuii TOK B rasax (§ 11). 09.10 bubmnorexa [JOK
o https://m.edsoo.ru/ff0caf06
2023
13 13 OWexrpuyeckuii Tok B Bakyyme (§ 13). 13.10. Bub6imorexka IIOK
2023 https://m.edsoo.ru/ff0ca600
DNEeKTPUUECKUN TOK B OJIYIPOBOAHUKAX (§ 14).
16.10. Bubanoreka ITOK
14 | 14 | JlabopaTopHas padota Ne 2 «lccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHHS 2023 https-//m.edsoo.ru/fch820
MOJIYITPOBOJTHHKA OT TEMITEPATypPhI».
15 15 MaruurHbie B3auMoaeicTBus. MarautHoe mosie Tokos (§ 15). 20.10. bubmmorexa 1IOK
2023 https://m.edsoo.ru/ff0cb9c4
16 16 YHaykuus MarauTHOro moist (§ 16). Jinann MarauTHOM HEyKImH (§ 17). 23.10. bubmmorexa LIOK
2023 https://m.edsoo.ru/ff0cbb86
17 17 HeHCTBEE MarHMTHOTO MO HA MPOBOIHKK ¢ TOKOM. 3akoH Ammepa (§ 18). 27.10. Bubmnmnorexa IIOK
2023 https://m.edsoo.ru/ff0cbd34
IT veTBepTh
18 18 /AlBHKeHHE 3apHKEHHBIX YaCTUIL B MarHuTHOM nore. Cuna Jlopenma (§ 19). 10.11. Bubmoreka [IOK
2023 https://m.edsoo.ru/ff0cbd34
19 19 MarnutHble cBoiicTsa Bemectsa (§ 20). 13.11. Bub6anorexa LIOK
2023 https://m.edsoo.ru/ff0cc324
20 20 Ombrtel @apases. MaranTHblii ook (§ 21). 17.11. Bub6mmoreka IIOK
2023 https://m.edsoo.ru/ff0cc324
21 | 21 3aKkoH 351eKTpoMarHuTHOM OnbiThl Papajies. MarHUTHBIN MOTOK 20.11. Bubmmorexa [IOK
(§21).manyxuun. Buxpeoe anekrpuueckoe nozue (§ 22). 2023 https:/m.edsoo.ru/ff0ccas4
2y 9o Camounnaykuus. MHAyKTUBHOCTb. DHEPrUsS MArHUTHOTO MOMs TOKa (§ 23). 24.11. Bubmmorexa LIOK
2023 https://m.edsoo.ru/ff0cccOc
KonTpoabsHnas padora Ne2 mo remam «MarHuTHoe moJie», 2711
23 «JIEKTPOMATHUTHAS] HHITYKITUS». 20'23 '
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Pa3gen 2. Kojie0anus u BOJIHBI — 26 4acoB

VY ci10BYS BO3HUKHOBEHHS MEXaHUYECKHUX KOJeOaHUH. HBG MOACIN

01.12.

bubmmoreka [IOK

24 1 xonebatenpueix cuctem (§ 24). 2023 https://m.edsoo.ru/ff0ccfe0

as | 5 ;(SI/IHCMaTI/IKa K0JIeOaTeNbHOr0 ABMKEHUs. ["TapMoHnyeckue kosnebanus (§ 04.12. Bu6morexa LIOK
)- 2023 https://m.edsoo.ru/ff0cc6f8

Junamuka xosebarenbHoro nuwxkeHus (§ 26). Jlaboparopuas padora Ne 3 08.12 Butmorexa LIOK
26 3 | «MccnenoBanue KoneOaHuii IPyKMHHOIO MasTHUKA. 2023 https://m.edsoo.ru/f0cd350

[IpeBpaliienue 3Hepruy Npyu rapMOHUYECKUX KOJIeOaHUIX. 3aTyXarolue

27 4 Komebanms (§ 27). Jlaboparopuas pabora N 4 «lccnenosanne konebarnmii 11.12. Bu6mnuorexa LIOK
HUTSHOTO MasITHUKA. 2023 https://m.edsoo.ru/ff0cd4e0

78 5 BoiHyxzIeHHble Konebanus. Pesonanc (§ 28). 15.12. bu6mmorexa IIOK
2023 https://m.edsoo.ru/ff0cd7f6

29 ¢ Mexannueckue BOIHbI (§ 29). 18.12. Bu6imoreka [JOK
2023 https://m.edsoo.ru/ff0cd67a

30 7 Bomusrscpene. 3Byk (§ 30). Pemrenne 3anau mo Teme «CKOPOCTH 3BYKay. 22.12. Bubnuoreka [IOK
2023 https://m.edsoo.ru/ff0cddle

31 | g :(3:;3060I[HBIG 3JIEKTPOMarHuTHele KoneOanus. KonebarenbHbiit KOHTYp (§ 25 12. Butmotexa LIOK
). 2023 https://m.edsoo.ru/ff0cd67a

o | o 13'[2poueccm IpY TApMOHUYECKUX KOoJIeOaHUIX B KojeOaTeIbHOM KOHTYpe (§ 2912 BuGmorexa LIOK
)- 2023 https://m.edsoo.ru/ff0cd4e0

III gyeTBepTH

ITpouecchl mpy rapMOHNYECKUX KOJIEOaHHAX B KOJIeOaTeIbHOM KOHTYpE (§ 12.01 Butmorexa LIOK
3310 32), 2024 https://m.edsoo.ru/ff0ced22

34 1] BwHyxKIeHHbIE deKTpOMAarHuTHBIE KOeGanus. [lepemennbiii Tox (§ 33). 15.01. Bu6mmoreka IIOK
2024 https://m.edsoo.ru/ff0cf02e

PesucTop B ienu nepeMeHHoOro Toka. JelcTByromme 3Ha4eHus CUJIbl TOKa 19.01. Bubmorexa [IOK
35 12w nanpsuenis (§ 34). 2024 https://m.edsoo.ru/ff0cf02e
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36 13 Tpancpopmarop (§ 37). 22.01. Bbubnroreka [JOK
2024 https://m.edsoo.ru/ff0ct862
37 14 OWCKTPOMArHWUTHBIC BOMHEI (§ 39). 26.01. buGmrorexa [JOK
2024 https://m.edsoo.ru/ff0cfa42
38 15 [IpuHLMIb paguocsssu u Tenesuenns (§ 40). 29.01. Bu6mmoreka LIJOK
2024 https://m.edsoo.ru/ff0cfc68
KourposabHas pagora Ne3 o remam «MexaHuueckue KoieGanusi u 02.02
39 16  poambl», «AeKTPOMATHUTHBIE KOJIE0AHUS H BOJIHbD». 20'2 4 '
w0 | 17 3akoH HpﬁvIOJII/IHeI/IHoro PacIpOCTPaHCHUS CBETA. 3aKOH OTPAKCHUS 05.02. BuGmiorexa LOK
ceera (§ 41). 2024 https://m.edsoo.ru/ff0cfel6
41 18 3axoH mpenomieHus csera (§ 42). 09.02. bub6mmoreka [JOK
2024 https://m.edsoo.ru/ff0cffc4
47 19 Jlumsb. Gopmyna ToHKOH MHH3BI (§ 44). 12.02. Bu6imoreka LJOK
2024 https://m.edsoo.ru/ff0d015¢
43 0 Iloctpoenne nzodpaxennii B TOHKMX JHH3aX (§ 45). 16.02. Bu6nuoreka [IOK
2024 https://m.edsoo.ru/ff0d04a6
44 o1 I'mas kax ontudeckas cucrema (§ 46). 19.02. Bu6imoreka [JOK
2024 https://m.edsoo.ru/ff0dOafa
45 7o Msmepenue ckopoctu ceeta. Jlucnepcus caera (§ 48). 26.02. Bu6miorexa LIOK
2024 https://m.edsoo.ru/ff0d0302
46 23 punuun Ioiirenca (§ 49). Unrepdepennus o (§ 50). 01.03. Bu6mmnorexa IIOK
2024 https://m.edsoo.ru/ff0d091a
Nurepdepentus creta (§ 51). Audpakuus cera (§ 52). JlabopaTtopuasi
47 | 24 | PadoTa Ne 5 «Mccnenosanue spieHuit nuTEphepeHnm 1 upakimu 04.03.
CBETaY. 2024
48 95 Peenne 3aa4 10 TemMe «3aKOHbI F€OMETPHUCECKON ONTHKM 11.03. Bu6mnuorexa IIOK
2024 https://m.edsoo.ru/ff0dOafa
KourposabHas pagora Ned o TeMmam «3aKOHBI FeOMEeTPHYECKOIH
15.03.
49 | 26 | onTuxku», «BoJHOBASI ONITHKAY. 2024
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Paznen 3. KBantoBasi ¢pusuka. Acrpopusuka — 16 yacon

50 | PasHOBecHOe TemioBoe nsnydeHue (§ 58). 18.03. Bu6mmoteka [JOK
2024 https://m.edsoo.ru/ff0d0fd2
51 o 3axombl porodddexra (§ 59). 22.03. Bu6mmoreka [JOK
2024 https://m.edsoo.ru/ff0d0ca8
50 3 MHasuenne cBera. KopryckymsipHO-BoIHOBOM ayanusm (§ 60). 05.04. bub6nnorexa IIOK
2024 https://m.edsoo.ru/ff0d1162
53 4 Hocrynarsl bopa. Mosienb atoma Bosiopozia 1o bopy (§ 62). 08.04. Bu6mnuorexa LIOK
2024 https://m.edsoo.ru/ff0d1356
54 5  Meroupl peructpaiyu 3apskeHHbIX YacTul (§ 64). 12.04. Bu6nuorexa [IOK
2024 https://m.edsoo.ru/ff0d0e38
55 ¢ [EcrecTBeHHas paauoakTMBHOCTE (§ 65). 15.04. Bu6imoreka [JOK
2024 https://m.edsoo.ru/ff0cf610
s | 7 PasnoakTHBHBIC TIpEBpAICHHS. 3aKOH PaIHOaKTHBHOTO paciaa. 19.04. BuGmorexa LOK
Usoromnst (§ 66). 2024 https://m.edsoo.ru/ff0d1356
57| g HckyccTBeHHOE npeBpaleHne aTOMHBIX saep. [IpOTOHHO-HERTpOHHAS 22.04. Bubnmorexa [IOK
Moz aroMHoro Aapa (§ 67). 2024 https://m.edsoo.ru/ff0d0e38
sg o Slnepubre cumbl. DHeprus cBA3u aTOMHBIX s7ep (§ 68). 26.04. BuGmoreka IJOK
2024 https://m.edsoo.ru/ff0ct610
59 10 Uenubie saepusie peakuun. SInepHsiii peakrop (§ 69). 27.04. Bu6mnuorexa [IOK
2024 https://m.edsoo.ru/ff0cf6£0
buonornueckoe aeiicTBrE pannoakTHBHBIX W3nydeHui (§ 70).
60 11 | Jlaboparopras paGota Ne 6 «M3mepenne ecTeCTBEHHOTO Pa/IMAIHOHHOTO 03.05.
dboHay. 2024
61 12 OVCMCHTapHbIC YacTHIbl. DyH[AMCHTANbHBIC B3aHMO/ICHCTBIS 06.05. bub6anorexa IIOK
2024 https://m.edsoo.ru/ff0d0e38
62 13 Kourpoubnasi padora Ne5 no teme «KBanroBasi pusuka». 13.05.
2024
63 14 Conneunas cucrema (§ 73). Connue (§ 74). 3sesnni (§ 75). 17.05. Bu6nuorexa [IOK
2024 https://m.edsoo.ru/ff0d0fd2

35



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0fd2

Hamma lNamaktuka (§ 76). [IpocTpaHCcTBEHHO-BpEMEHHBIE MACIITAOBI

64 15 N . 1 20.05. Bubanoreka ITOK
Habo1aeMoit Beenennoit 2024 https://m.edsoo.ru/ff0d0ca8
. 24.05. Bubanoreka IIOK
65 16 (§ 78). IIpencraBnenus 06 sBomtonuu Beenennoii (§ 79). 1 2024 https:/m. edS(I)_E).ru/fdel 162
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65
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