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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢uzrke 6a30BOr0 ypoBHs Ha YpOBHE CpeaHero odmero oopa3zoBaHus pazpaboraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOHW 00pa30BaTENbHONW HpPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHON paboyell mporpaMMbl BOCIUTAHUS H
KOHIEMIUH MpenofaBaHus yueoHoro npeameta «Dusmnka» B 00pa3zoBaTeNbHbIX opranuzanuax Poccuiickoit
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Coneprxanue mporpamMmmsl 10 (PU3KMKE HANPaBICHO Ha (pOpMUPOBAaHHE €CTECTBEHHO-HAYYHON KapTHUHBI
Mmupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux (Qu3nuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusM PI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TakKxke
YUUTBIBAET HEOOXOAMMOCTh peajH3alld MEXIPEJAMETHBIX CBsi3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
y4yeOHBIMU TIpenMeTamMu. B Hell ompenenstoTcsi OCHOBHBIE LIETH M3yueHUs (DU3MKU Ha YPOBHE CPEIHEro
o01miero o0pa3oBaHus, IUIAHUPYEMbIE PE3YIIbTAThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[TporpamMma o pu3uke BKIIFOYALT:

® IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHHUS Kypca (HU3UKM Ha 0a30BOM YpOBHE, B TOM YHCIIE

MPEIMETHBIEC PE3YNIbTATHI IO TOAaM O0yUYCHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®dusnka Kak HayKa 0 HanOoJee O0IMX 3aKOHAX MPUPOBI, BBICTYIAs B KAYECTBE YUEOHOTO MpenMeTa
B IIIKOJIE, BHOCUT CYILIECTBEHHBIM BKIJIaJ] B CHUCTEMY 3HaHUN 00 okpyxkatomem mupe. LIkompHBIN Kypc
¢u3MKn — cucTeMooOpa3yoNuil Il eCTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, MOCKOIbKY (hHU3HUYECKHe
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3ydyaeMbIX XUMUEH, Onosorueit, puzndeckoit reorpadueit
u actpoHoMueil. Mcmonp30Banne W akTHBHOE NMpHMEHEHHE (QU3NYECKUX 3HAHWN ONpeIeNsieT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cpepe SHEPreTHKH, TPaHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4eHHs
HOBBIX MaTepHalioB C 33JaHHBIMU CBOWCTBAMM M Jpyrux. M3ydeHue (QU3MKUH BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYUYHOW KaPTUHBI MUPa 00yYaroIuXcs, B JOPMHUPOBAHNE YMEHHUHA TPUMEHSTh
HAYYHBII METO/] ITO3HAHUS IIPH BHITIOJTHEHUH UMHU YI€OHBIX UCCIICIOBAHUIA.

B ocHOBY kypca (hu3uKM Ui ypOBHS CpelHEro o0Iero oopa3oBaHuUs MOJOXKEH PsJl UAeH, KOTopble
MO>KHO PaccMaTpUBaTh KaK MPUHLUIBI €r0 OCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEM KypC SIBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepHuall U3 BCEX pa3esioB (PH3UKH, BKIFOYAET KaK BOMPOCHI KIIACCHYECKOH, TaK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hel wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢dusnueckux Teopuil. Benymum B Kypce siBisercss GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE€ peanuszanus mpeamnoiaraeT UCIOIb30BaHUE T'YMaHUTApPHOTO MOTEHLIMAIA
¢u3nyeckoil HayKd, OCMBICIIEHHE CBSI3M pa3BUTUS (UMK C pa3BUTHEM OOIIecTBa, a TakkKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuxnaonou nanpasnennocmu. Kypc ¢Gusuku npezamnosiaraeT 3HaKOMCTBO C IIMPOKUM KPYroM
TEXHUYECKUX M TEXHOJOTHUECKUX MPHUIIOKESHUN N3yICHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbI C PAa3BUTHUEM TEXHMKHM U TEXHOJOTHMH, a
TaKkxe 00CYKIeHHS MPoOIeM pallMOHATIFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM O0€30IacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKHM Ha ypOBHE CpelHero obmiero oOpa3oBaHUS SBISIOTCA
¢uznueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPHH, POIIU
(GyHIaMEHTAJIbHBIX 3aKOHOB W TPHHLMUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHULAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucreMHO-eSTEIbHOCTHBI TOAXO0 B Kypce (U3MKK peanu3yeTcss Mpekae BCEro 3a Cuér
OpraHU3alK AKCIEPUMEHTAIBHON JeATeNIbHOCTH oOyuatommxcs. Jias 6a30Boro ypoBHs Kypca (PU3HKH —



3TO UCIOJB30BaHUE CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIe B TporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYCHHYECKHUX MPAKTHUYECKUX DPaOOT.
Beinenenne B yka3aHHOM TIepeyHe J1aOOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsl KOHTPOJII W OLEHKH,
OCYIIECTBISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOIO MpoIlecca MCXOAS U3 OCOOCHHOCTEW IUIAHUPOBAHHS H
ocHauleHusi kaOunera ¢usuku. I[lpm sToM oOecneunBaercs oOBIaZeHHE OOYYAIOIIUMUCS YMEHUSIMHU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKHX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJENsAETCS PEIICHUIO PACUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33Ja4M C SIBHO 3aJJaHHOW (PU3UYECKON MOJEIBIO, MO3BOJISIONINE
MPUMEHSTh W3YYCHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasfena Kypca, TaKk U HHTErpupys
3HaHUS U3 Pa3HBIX pa3aeioB. [ KadecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 33JaHUsl HA OObSICHEHHE
npoTeKaHus (PU3NUYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH JKU3HHU, TpeOyromue BoI0opa pU3nIecKoit
MOJIETIH JIJISl CUTYaIlH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO Kk MaTepuanbHO-TEXHHUECKOMY O0O0ECIEeYeHHIO
yaeOHOro mporiecca 0a30BBIi ypOBeHb Kypca (PM3UKKM HA YPOBHE CPEIHETO OOIIEro 0Opa30BaHUS JTOJDKEH
M3y4aThCsl B YCIOBHUSIX NPEAMETHOro KaOwHeTa (D)M3MKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOI0 IHUKIA. B kabuHeTe GU3MKN JOHKHO OBITH HEOOXOAUMOE Tab0paTOPHOE
o0opynoBaHUE I BBIIOJIHEHUS YKAa3aHHBIX B MIPOrpaMMe Mo (PU3HKE YUEHUYECKUX MPAKTUYECKUX paboT U
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpalmoHHOE 000pyJI0BaHUE (HOPMUPYETCS B COOTBETCTBMU C IMPHHIWIIOM MHHHUMAJIbHOW
JOCTaTOYHOCTH U OO0ECIeunBaeT IMOCTAHOBKY IEPEUMCIICHHBIX B MporpamMme Mo (U3HKE KIIOYEBBIX
JEMOHCTpPALIMIA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBICHUN U MPOLIECCOB, IMIUPUUYECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe oOOpynOBaHUE [UIsI YYEHUYECKUX MPAKTUYECKUX pPAdOT ¢opMupyercss B BUIEC
TEMaTUYEeCKHX KOMIUIEKTOB M OOecleyrBaeTcss B pacyére OJJHOTO KOMIUIEKTAa Ha JIByX OOyYaroIuxcs.
Tematuueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHUS OJKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
MCTIOJIH30BAaHNH aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUIL.

OCHOBHBIMU LETSIMH U3Y4eHUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHHE WHTEpeca W CTPEMJICHHsS OOyJaromMXCsi K HAYYHOMY HW3YYCHHIO TPUPOJIEI,

pa3BUTHE UX UHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TPEJCTABICHUI O HAyYHOM METOJIE MO3HAHHUA U (OPMHUPOBAHHE HCCIIEAOBATEIHLCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3Y4EeHUs OCHOB CTPOEHUS MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue yMEHUIN OOBSICHATH SBICHUS C UCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUA U HAYUHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue MpeACTaBICHUN O poiau (PU3UKK 1S pPa3BUTUS APYTUX ECTECTBEHHBIX HAayK,
TEXHUKHU 1 TEXHOJIOTH.

JIOCTIOKEHHE ATHX IeNiell 00ecreunBaeTcs pelIeHneM CIeAYIOIMNX 3a/1a4 B IPoIlecce H3yIeHUs Kypca
(bU3MKN HAa YpPOBHE CpeAHEro o01ero oopa3oBaHus:

® TPUOOPETCHHE CUCTEMBbI 3HAHMK 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TCOPHSX,

BKITIOYAs MEXAHHUKY, MOJIEKYJSIPHYIO (DU3HKY, DJIIEKTPOJIMHAMUKY, KBAHTOBYIO (PH3UKY U DJIEMEHTHI
acTpo(hU3HKH;

e (opmupoBaHUE YMEHHI TPUMEHATH TEOPETHUECKUE 3HAHHS Ui OOBSICHEHHS (HU3HUECKUX

SIBIICHUY B TIPUPOJIE U JIJIS IIPUHSATHUS IPAKTUUECKUX PEIICHU B TTIOBCEIHEBHOM JKU3HH;



® OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33/1ad C SBHO 3aJaHHOU (hM3MUECKON MOJENbIo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIIEHOE CO3JIaHhe (U3NYECKOH MOIENH, aJeKBATHON YCIOBHSIM
3aJauu;
® T[OHMMaHWE (U3UYECKUX OCHOB U TMPHUHIUIOB JICHCTBHS TEXHHUYECKHUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIILYIO CPENY;
® OBJIQJICHUE METOJaMH CaMOCTOSTECIBHOTO IUIAHUPOBAHHWSI W TPOBEACHUS  (PU3UYCCKUX
OKCIEPUMEHTOB, aHajlW3a W HHTEpIpeTaluy HH()OpManuu, ONpeAeiICHUs JOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTHUS YMEHHH IPOEKTHO-MUCCIIEAOBATEIBCKOW, TBOPYECKOM
NeSTEIILHOCTH.
Ha u3ydenue usuku (6a30BbIi YpOBEHB) Ha YpOBHE CpeiHero obmiero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIO).
[IpennaraemMsiii B mporpamMmMe 1o (pu3mke nepedcHb Ja0OPATOPHBIX U MPAKTHYECKUX PadOT SBISCTCS
PEKOMEH/IOBAaHHBIM, YYWUTEIh JEJIacT BBHIOOP MPOBEACHHS JAOOPATOPHBIX pPAa0OT U OMBITOB C YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJaroIMuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3znka u MeTObI HAYYHOI0 O3HAHUS
®duznka — Hayka o npupoze. Hayuneie MeTo bl MO3HaHUS OKpY»Karolero mupa. Pois sxcriepuMenTta u
TEOPUU B MIPOIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GuU3NYECKUX SBICHUN U mporieccoB. HayuHbie rumote3bl. Ou3nuecKkue 3aKOHBI H
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHUHIMIT COOTBETCTBUSI.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM HaydyHO KapTUHBI MHpA, B MPAKTUYECKOM
NeSITeNIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmnHanorosblie 1 TUPPOBBIE H3IMEPUTEIBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka
Mexanuueckoe JBUXKeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBWxkeHHs. Cucrema oOTcuéTa.
Tpaexropus.

[lepemerienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOpPEHHE MaTepHallbHOMN
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpauHaT. Cll0’KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKCHHE. | paduKu 3aBUCUMOCTH KOOP/HHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMELICHUSI MaTepUaIbHON TOYKHA OT BPEMEHHU.

CBoboaHoe najzeHue. Y ckopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiiHoe nBuxeHue. [[BH>KeHME MATEpHAIBbHONM TOYKM IO OKPYKHOCTH C TMOCTOSSHHOW IO
MOJYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCThb, JMHEWHAs CKOPOCTH.

[lepmon u wyacrora oOparieHus.
LleHTpOCTPEMUTENBHOE YCKOPEHHE.

TexHndeckue yCTponuCcTBa U MPAKTUYECKOE IIPUMEHEHUE: CIIUIOMETD, IBUKEHUE CHAPAIOB, LIETIHbIE U
PEMEHHBIE TIEpeaAaYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.
[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTRE.

HaGmronenue aeuxenus tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaCHHSI.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JBMKCHHUS C IIEJIBIO OMPE/IETICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIMIEHUS MEXKAY IMYTSAMH, TPOUICHHBIMUA TEJIOM 3a IMOCJEAO0BATEIbHBIE PABHBIC

MPOMCIKYTKHU BPEMCHU ITPHU PaABHOYCKOPCHHOM JABUKCHUU C HavyaJIbHOI CKOpPOCThBIO, paBHOﬁ HYIIIO.
I/I3y‘-ICHI/IC ABHUKCHUS IIApHKaA B BSI3KOM JKUJIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunnun otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepnosunuu cuil. Bropoii 3akoH HeroToHa U151 MaTeprabHOM TOUKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHaibHbIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenne. Bunasl Tpenus (mokosi, ckonbxkeHus1, kauenusi). Cumna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIb>KEHUSI U cuiia TpeHus nmokos. Koaddumment tpenus. Cuia cCONpoTHUBICHUS NpU BUKEHUU Tela B
KHUJIKOCTHU WIH rase.

[TocTynaTensHOE M BpaIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEaA.

MoOMEHT Cuiibl OTHOCUTENBHO OCH BpaieHus. [1nedo cuibl. Y cnoBus paBHOBecUs: TBEPAOTO Tea.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKY, BHKEHHE HCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE U PE3MHOBOM 00pasiie, OT UX
nedopmariiu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOrO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3axonvl coxpanenus 6 MexaHuke

Nmnynbc MaTepuanbHOM TOUKH (Tesa), CUCTEMbI MaTepUalbHbIX ToueK. VIMITyNIbC CHUJIbI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAHEHUs UMITyJbca. PeakTMBHOE JBMKEHHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepraabHOM Toukd. Teopema 00 U3MEHEHNN KUHETUUECKON YHEPTHH.

[lorenunaneHas osHeprus. [loTeHnmanpHas dHeprus ynopyro aAeGoOpMHPOBAaHHOW MPYKUHBIL.
[TorennuanbHast SHEprus Tesa BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHble U HEMOTEHIMANbHbIE CUIIbL. CBsA3b pabOThl HEMOTEHLIUANBHBIX CHUJI C WU3MEHEHHEM
MEXaHUYECKOI 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue ycTpolcTBa M NPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
JBUKECHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE BMKEHUE.

[lepexos MOTeHIMATLHON YHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ WM3MEHEHMEM MEXaHMUYECKOW HHEepruu Teila Ha MpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosiekyasipHasi pu3uKa 4 TEePMOAUHAMHUKA
Tema 1. Ocnog6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TIOJIOKEHHUST MOJICKYISIPHO-KHHETUYECKOM TEOPHUH U WX OIBITHOE OOOCHOBAHHE.
BbpoyHnoBckoe nBmwxkenue. uddysus. Xapakrep ABMKECHUS U B3aMMOJICHCTBUS YacTHUI] BemiecTBa. Moenn
CTPOEHHS T'a30B, JKUJIKOCTEH M TBEPIBIX Ted U OOBSICHEHUE CBOICTB BELIECTBA HA OCHOBE 3THUX MOJEIIEH.
Macca u pazmepsl Mosekysa. KonnuectBo BeniectBa. [locrosiHHas ABoraapo.



TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mopenp naeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KUHETUYECKONM TEOPUU HAECAIBHOTO
raza. AOCONIIOTHAsI TeMIIEpaTypa Kak Mepa CpeJHel KWHETHYECKOW HEPTUH TEIUIOBOTO JIBUIKECHUS YaCTHIL
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
Hanerona. M3omporeccsl B HIeaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe
MpeJICTaBJICHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJEKyll OpPraHuYecKuX
COETUHEHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mopnaens onbiTa [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOT'O B3aUMOACHCTBUA.

Monens, WUTIOCTpUpYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS U/1€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JlyXa B KIIACCHOM KOMHATe€ Ha OCHOBE HU3MEpPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'o Tra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHSIsI SHEprusi TEPMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KomndectBo TenmoTsl U padota. BHyTpeHHss sHEprus 0JJHOATOMHOIO U€albHOro ra3a. Bussl
TeIUIoNepeiad: TEeIUIONPOBOJAHOCTh, KOHBEKLHUS, HW3JIyueHUE. YJelbHas TEeIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0THI IpH TEIIONEepeaaye.

ITonarue 06 aguabatHOM mpouecce. [lepBblil 3akoH TepMonuHamMHKH. [IpuMeHeHHe epBoro 3aKoHa
TEPMOJUHAMUKH K n3onponeccam. I'paduyeckas nHTepnperanus padboThl rasa.

Bropoii 3akoH TepmonaunamMuku. HeoOpaTuMOCTh IIPOIIECCOB B MMPUPO/IE.

TennoBsie MamuHbl. [IpUHIMIBL JEHCTBUS TETIOBBIX MaiiuH. [IpeoOpa3zoBaHus YHEPTUH B TEIIOBBIX
MammHax. Kosddumment noneznoro naeictBus TemoBoit Mamwuebl. [{ukn KapHo u ero xosddumment
MI0JIE3HOTO AEMCTBUSL. DKOJOTUYECKHE MPOOIEMBbI TEIIOOHEPTETUKH.

TexHuuyeckue yCTpoHCTBA U TPAKTHUUECKOE TMPUMEHEHHUE: JBHUraTeslb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOAUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpeHHEW SHEPruM Tejla MPHU COBEPIICHUH PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IMOA
JIEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3Gupa B JJTATYHHOU TpyOKe MyTEM TpeHUSs (BUICOIEMOHCTpAITH).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u KoHAeHcaus. Mcmapenne u kurneHue. AOCONMIOTHAS W OTHOCHUTEIbHAs
BIIQYKHOCTH BO3/lyXa. HacklmenHbIil map. Y aenbHas TeIioTa napooopa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhI
KHUIIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopHbie Tera. AHU30TPONHS CBOWCTB KpucCTayLuioB. JKuakue
kpuctauibl. CoBpeMeHHble Marepuansl. [lnaBneHune u Kpuctamnmuzauus. YaenbHas TEIUIOTa IUIABJICHHUS.
CyOmmmartusi.

YpaBHeHHE TEIJIOBOTO OajlaHca.



TexHU4ecKue yCTpOHCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U TICHUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH TIOJTyYCHHsI COBPEMEHHBIX MaTEPHAIIOB, B TOM YHCIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue nmpu moHMWKEHHOM JaBJICHUH.

CriocoObI U3MEPEHHS BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAILUTUIIECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepeHne OTHOCUTEIBHOM BIIAYKHOCTH BO3/TyXa.

Paznen 4. DaekTpoamHaMuKa

Tema 1. Inexmpocmamuka

OnekTpuzanusl Ten. ONEeKTpUYecKud 3apsan. JlBa Buaa siiekTpuueckux 3apsaoB. [IpoBoaHuku,
JTUAJICKTPUKU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUUIECKOTO 3apsia.

B3aumopeiictBue 3apsiioB. 3akon Kynona. TodeuHbIN 3IEKTPUUYCCKUN 3apsia. DICKTPUUECKOE TOJIE.
Hamnpsixkénnocts  snexktpuyeckoro mnons. IlpuHuoun cynepno3uuuu  3leKTpUYecKux mosie. JIlnHum
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PabGora cunm snmekrpocratudeckoro mons. [lorenmman. PasHocts moreHnuanoB. [IpoBogHUKK |
TUAJICKTPUKHU B AJIEKTPOCTATHUECKOM M0J€. JudekTpuyeckas npoOHUIIaeMOCTb.

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

TexHudeckue  yCTpOWCTBA W MPAKTHYECKOE  TPUMEHEHHUE:  DJIEKTPOCKOM,  AJIEKTPOMETP,
AJIEKTPOCTaTUUECKAs 3allliTa, 3a3eMJICHHE SJIEKTPONPUOOpPOB, KOHJIEHCATOpP, KOMUPOBAJIBHBIA armapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TETI.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMDIEKTPUKHU B AJICKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IUIONIAN TIJIACTHH, PACCTOSHUS MEXKITY
HUMH U JUAIJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toxu 6 paznuunsix cpeoax

DNEeKTPpUYECKU TOK. Y CIOBHS CYIIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuiia Toka.
[TocTossHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

DNEeKTpUYECKOe CONMPOTUBIICHHE. YJIeJIbHOE CONMpOTUBIEHUE BemecTBa. l[locrmenoBaTenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHHE MPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MOImHOCTh AIEKTPUYECKOTO TOKa.

DJIEKTPOABUKYIIAs CUJIa M BHYTPEHHEE COINPOTUBICHUE MCTOYHUKA TOKA. 3akoH OMa I MOJTHOMN
(3aMKHYTOI) 351ekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsE MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COMPOTUBICHUS METAIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.



[TonynpoBomuuku. CoOCTBEeHHass U TMPUMECHAsT POBOJUMOCTh TOJTYNPOBOJAHMKOB. CBolcTBa P-N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PAacCTBOpAaX M paCIIaBax AJIEKTPOJIUTOB. DIJIEKTPOJMTHUECKAS TUCCOIMAIIMS.
DNEKTpOoIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monuus. [lna3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEepMETp, BOJBTMETP, PEOCTar,
HUCTOYHUKHA TOKA, DJICKTPOHATPEBATEIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI H (POTOPE3UCTOPHI, MOIYNMPOBOJHUKOBBIA JHO/,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKSHUS.

3aBUCUMOCTh COMPOTUBIICHUS UUIUHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAJAH IOMEPEYHOIO
CEYEHMS U MaTepHaa.

CMmeliaHHOe COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe u3MepeHue >IEKTPOABMKYIIEH cuiibl. KOpoTkoe 3amMbIKaHUE TalbBAaHUYECKOTO SJIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

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

Hab6mronenue anexrposnusa.

MexnpeamerHblie CBA3U

Nzyuenne xypca pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCymecTBIsETCs ¢ YIETOM COJIEPKaTeTbHBIX
MEXITPEMETHBIX CBSA3EH C KypcaMHu MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nousamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO TO3HAHUA: SBJICHUE,
HayuyHbI (akT, THUMOTEe3a, (Qu3NYeckas BENIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, HKCIEPHUMEHT,
MOJEIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelleHne CUCTEMBbl ypaBHEHWM, JuHelHas ¢(yHKuus, napaboina, rumnepbosna, HX
rpaguku U CBOWCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHuueckoe IBIKEHUE B JKUBOW mpupoje, nuddysus, ocMoc, TEII000MEH KHBBIX
OpraHU3MOB (BHJIBI TEIUIONIEPEAAYN, TEMIIOBOEC PABHOBECHE), DIICKTPUUECKHUE SIBJICHUS B )KUBOU MTPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHWE BEIIECTBAa, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeN, KUIAKOCTEH M Ta3oB, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
AIEKTPOJUTUYECKAS TUCCOLMALINS, TalbBAHUKA.

l'eoepagpus: BNaXHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoecus: ipeoOpa3oBaHKe ABMKEHUN C MCIOJb30BAHUEM MEXAaHHU3MOB, YUET TPEHHsI B TEXHHUKE,
MOMIIUITHUKY, WCIIOJNIb30BAHUE 3aKOHA COXPAaHEHHUS UMIYJhCa B TEXHHUKE (pakeTa, BOAOMET U JIPYTHE),
JBUTATEh BHYTPEHHETO CTOpaHusl, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIy4YEHUS COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE€ HAHOMATEPHAIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  MpPHUHTED,
ANIEKTpOHArpeBaTelIbHbIC IPUOOPHI, YEKTPOOCBETUTEILHBIC TPHUOOPHI, TATbBAHHKA.



11 KJTACC

Paznen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossuHbie MarHuThl. B3amMmoaelcTBUE TMOCTOAHHBIX MarHuToB. MarnutHoe mone. Bekrop
MAarHUTHOM WHAYKUMHU. [IpyHIMN Cyneprno3uiyMu MarHUTHBIX MoJjied. JIMHMM MarHuTHOMW HWHIYKIIMH.
KapTuna nuHuii MAarHUTHOM MHIYKIIMU TOJIS1 IOCTOSSHHBIX MarHUTOB.

MarnuTtHoe Mosie TpoBOJHUKA ¢ TOKOM. KapTuHa JMHUM WHIAYKIIUM MArHUTHOTO TOJIs JJIMHHOTO
NPSAMOr0 TPOBOJHMKA W 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHMKA, KaTymIKM ¢ TokoM. OnbeIT Opcrena.
B3anmoaeiicTBre mpOBOAHUKOB C TOKOM.

Cuita AMriepa, e€ MOJlyJib M HalpaBIlICHUE.

Cuna Jlopenma, e€ Moaynb W HampaBieHHe. J[BHKEHUE 3apsHsKEHHOM 4YacTHIBI B OJHOPOJIHOM
MarHuTHoM noJie. Pabora cuiel JIopenia.

SIBneHue 3IEeKTPOMArHUTHON MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM MHIAYKUUU. DJIEKTPOABUKYLIAS
CWJIa UHAYKIHMU. 3aKOH AJIEKTPOMarHuTHOM nHaykiuu dapaes.

BuxpeBoe anexTpudeckoe 1moje. INEKTPOABIKYIIAS CUila MHAYKIIMH B MPOBOJHUKE, JIBIKYIIEMCS
IIOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CHJIa CAMOMHTYKITUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUuecKkue ycTpoiCTBA M NMPAKTUUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHUIl, UHAYKITHOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUA MAarHUTHOTO TOJIS.

B3anmMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIINH.

[IpaBumo JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenrne MarHuTHOTO TIOJISE KATYITKH C TOKOM.

UccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnepgoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Paznen 5. Kosiedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KOAEOAHU

KonebarenpHast cucrema. CBOOOAHBIE MeXaHWUYeCKHWe Koliebanus. [apMoHUYecKHe KoyeOaHUs.
[lepuon, vactora, amrumMtyna u ¢aza konedanuil. [IpyKHHHBIM MasTHUK. MareMaTW4ecKHii MasTHHK.
VYpaBHeHHe rapMOHHUECKUX KoyieOanuid. [IpeBpalenne sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebatenpubiii KOHTYp. CBOOOHBIC AJIEKTPOMArHUTHBIE KOJEOaHUsSI B UACATHPHOM KOJIeOaTeIbHOM
KOHTYpe. AHANOTUS MEXIY MEXaHHMYECKHMHU W DJIEKTPOMArHUTHBIMU Kojebanusmu. @opmyna Tomcona.
3aKOH COXpaHEHHS SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYPE.

[Ipencrasnenune o 3aTyxammux KojaeOaHusX. BbIHYXIeHHbIE MeXaHMUeCKHe KoJjiebaHus. Pe3oHaHc.
BriHyXI€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.



[Tepemennbiii  TOKk. CHHYCOMJAIBHBIA TMEPEMEHHBIM TOK. MOIIHOCT MEPEMEHHOIO  TOKa.
AMIUIUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKCHHUSL.

Tpancdopmarop. [IponsBoacTBo, nepenada U NOTPeOICHHE FITEKTPUIECCKON SHEPTHU. JKOJIOTUIECKHE
PUCKH TIpU MPOU3BOJCTBE AIEKTposHepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUUA B MOBCEIHEBHOM
KU3HU.

TexHuuyeckue yCTpOHCTBA M TMPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUECKUH 3BOHOK, TE€HEpaTop
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosieOaTeNbHOM cucTeMbl (MIPY>KUHHBIN WM MAaTEMAaTUYECKUN MasTHUK).

HalGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPSOKEHUS OT BPEMEHH) ML 3JIEKTPOMArHUTHBIX
KoJ1e0aHu.

Pe3onanc mpu mociegoBaTeNbHOM —COCIMHEHMHM PE3UCTOpPA, KATYIIKM HMHAYKTUBHOCTH H
KOHJICHCATOpA.

Mopenb TUHUY 3IEKTPOIIEpPEIadH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH TEPUOJIa MAJBIX KOJICOAHWN Tpy3a HA HUTHU OT JJTUHBI HUTH U MAaCChI
rpysa.

HccnenoBanne MepeMEHHOTO TOKAa B ILIENMHM M3 MOCIEI0BAaTeNIbHO COEIMHEHHBIX KOHJEHCATOpA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0IHbL

Mexanuueckue BOJIHBI, ycinoBus pacnpoctpaHeHus. llepuoa. CkopocTh pacnpocTpaHEHUs U JJIMHA
BosHEL. [lonepeunsie u mpoaonbHbIe BOMHBL. UHTepdepentus u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JIyY€HHUs DJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTarus
BekTopoB E, B, V B snexkrpoMarHUTHOW BosiHe. CBOWCTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
nperoMIIeHue, mosipusanus, Tudpaxius, uarepdeperius. CKOpOCTh 2EKTPOMAarHUTHBIX BOJH.

[[xana sneKTpOMarHuTHBHIX BOJIH. [I[puMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTroOCBA3U U TENEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpPOMCTBA W  MNPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTBHI,
YIBTPa3BYKOBass JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, pPaAuoNpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJIO0TBHBIX BOJH.

Konebmtonieecs Te10 kKak HCTOYHUK 3BYKa.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6monenue natepdepeHny U AuPpakiny MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHHE, NPEIOMIICHHE, MOJIIpU3alus,
mudpakius, tHTephepeHIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsamonnHeitHOe pacripocTpaHEHHUE CBETa B OAHOPOHOM cpene. JIyd cBera.
ToueuyHblil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHN B IMIIOCKOM 3epKaJie.



[Ipenomienue cBeTa. 3aKOHBI TIPEIOMJICHUS CBETa. AOCOIIOTHBIN TTOKazareb npenomieHus. [lomHoe
BHYTpEHHee oTpaxeHue. [IpenenpHbIi yroi MoJIHOro BHyTPEHHETO OTPAKEHHUS.

Hucniepcus csera. ClioxHBIH cocTaB Oenoro cera. L{Ber.

Cobupatonue u paccenBaroiue JuH3bl. ToHkas nuH3a. GOKYCHOE PACCTOSHHE M ONTHYECKAs Chja
ToHKOM nuH3bI. [locTpoeHne m3zobpaxeHuit B coOMparonIMX M paccerBarouInXx juH3ax. Dopmyrna TOHKOM
JIMH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBas omrtuka. WuTepdepenmus cera. KorepeHTHbIE HMCTOYHUKH. YCIIOBUS HAOIIOICHHUS
MakCUMyMOB M MHUHHUMYMOB B HHTEP(QEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. Judpakinuonnas pemérka. YciaoBue HaOMIOJEHUS TIABHBIX MaKCHMYMOB TPH
MaJCHAA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITUOHHYIO PEHIETKY.

[lonsipuszanus ceera.

TexHuyeckue ycTpoiiCTBa M MpaKkTUYECKOe MPUMEHEHHUE: OUKH, Jyma, oToanmapar, NpOeKIIMOHHBINA
anmapat, MEKPOCKOII, TeJICCKOII, BOJIOKOHHAS ONTHKA, TH(PpaKIIMOHHAS pEelIéTKa, TOJISIPOH/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKeHHE U IpejoMieHre cBeta. OnTruueckue mpruoopshl.

[TonHoe BHyTpeHHee oTpaxeHue. Moienps cBETOBOA.

HccnenoBanue cBONCTB N300paXKeHU B TMH3aX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Hab6monenue qudpaknum cBeTa.

HabGmronenue qucnepcuu cera.

[Tonyyenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

H3Mepenne nokaszaTens NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Habmronenue aucnepcun cBera.

Pazgen 6. OcHOBBI cienaJIbHOM TEOPUH OTHOCHTEIbHOCTH
['paHnMuBl  OPUMEHMMOCTH  KJIACCHYECKOM  MexXaHuKW. IlocTynaTel  clieIMalbHOM — TEOpUU
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BAKyyM€, INPUHIMII OTHOCHUTEIBLHOCTH
OHHIITEWHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU M COKPAILEHNE JUINHBI.
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOMN YaCTHULIBI. DHEPTUS TOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEprun (HOTOHA € €ro YacTOTOH. DHEPrusi 1 UMIYJIbC (POTOHA.

OtkpeiTe u uccienoBanue ¢orodpgpexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddexra.
VYpasuenue DitnmreitHa 1151 hoToddpdekra. «KpacHas rpanuia» horodrddekra.

JaBnenne cBera. Onwitel [1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoiicTBa M NPAKTUUYECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUYMK, CONHEUHAsS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu



®dotor(hPeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTodPdekTa.
Cseronuos.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactui. [lmanerapHas Mozenb
atoma. [loctynarel bopa. M3nyuenue u morunomeHnue (GOTOHOB MpU IMEPEXOAe aToMa C OJHOTO YpPOBHS
sHepruu Ha apyroil. Buasl cniektpoB. CrieKTp ypOBHEHN 3HEPTrUu aTomMa BOJI0POIa.

BonHoBbie cBoiicTBa yactull. Bonubl ge bpoiiinsa. KopnyckynspHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3TTyYCHHE.

TexHnueckue ycTpoilcTBa M NPAKTUUECKOE IMPUMEHEHME: CHEKTPAJbHBIM aHaINU3 (CHEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Omnpezenenue JIMHBI BOJTHBI Jlazepa.

HaGroteHune JIMHeHYaThIX CIIEKTPOB M3JTYUCHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGroienne JIMHeYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOECHUS spa. OTKpbITHE paiuOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocrtaBa paaMOaKTUBHOro u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
W3y4yeHHs. BivsiHue paguoakTUBHOCTH HA KMBBIE OPTaHU3MBI.

OTtkpbiTe npoToHa M HeWTpoHa. Hyknonnas mopnens siapa ['eiizenGepra—lBanenko. 3apsin sijpa.
MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnan. OneKTpOHHBIH M TMO3UTPOHHBIM  Oera-pacman. ['amma-uznmydenue. 3akoH
PaZMoaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepusle peakuuu. JleneHue U CUHTES SAEP.

Snepubiii peaktop. TepmosaepHsiit cuHTe3. [IpoGiieMbl M TNEpCTIEKTUBBI SIIEPHON HHEPTETHKH.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTeTUKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOCHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.
®dyHnaMeHTaIbHbIE B3aUMOAECHCTBH. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa, sSaepHBIi
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKH

Oransl pa3BUTUS acTpoHOMHUU. [IpHuKiTagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bup 3Bé3anoro Heba. Co3Besnus, spkue 3BE3/bl, IIAHETHI, X BUAUMOE ABHKEHHE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua M 3BE34. 3BE3BI, MX OCHOBHBIE
XapaKTepUCTUKU.  JlmarpamMmma  «CHEKTpaJbHBI  KjJacC —  CBETUMOCTb».  3BE31bl  TJIaBHOU
MIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTb» MJIA 3BE3J TJIABHOM IOCIIENOBATEIBHOCTH.



Buytpennee crpoenne 3BE31. COBpEMEHHBIE NMPEACTABICHUS O IMPOUCXOXACHUH U 3Boaonnu ConHua u
3BE3. DTanbl )KU3HH 3BE3.

Mneunslii [1yte — Hama ['anaktuka. I[Tonoxxenne n neuxenue Connua B I'anaktuke. TUIBI ralakTHK.
Pannoranaktuku u kBaszapel. UEpHbIE ABIPBI B sAPAX TAAKTUK.

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO6ma. Pa3Geranuwe ramaktuk. Teopus bosbimoro
B3pbIBa. PenmukroBoe usnydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaOntoneHuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUN JUIs
OTIpEeJICJICHUS TOJIOKEHHUsI HEeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
IIOJTYLIApHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lyrtu.

Oo6o0manee NoBTOpeHne

Poinb (hm3nkn 1 acTpOHOMHH B 9KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIIMAIbHON M 3TUYECKOH cdepax
JESTeTHbHOCTH YEJIOBEKa, POJIb U MECTO (PM3MKH W aCTPOHOMHUH B COBPEMEHHOW HAay4YHOW KapTUHE MUpA,
poib (uznyeckod TeopuH B (OPMHUPOBAHUM NPEACTABICHUH O (U3NYECKOM KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOILEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX NPEACTaBICHUN O
IIPUPOJE.

Me:xnpeamerHble CBSI3U

N3zyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiiacce ocymecTBisieTcs ¢ y4ETOM CoJiepaKaTelbHbIX
MEXITPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAy4YHOIO IO3HAHUS: SBJIECHUE,
Hay4HbId (akT, rUnore3a, (Quanyeckas BENMYMHA, 3aKOH, TEOpHUs, HAOMIOJCHHE, OSKCIECPUMEHT,
MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHEHMH, TPUTOHOMETpPHUYECKHE (DYHKIMM: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIHH Ha OCH
KOOpJMHAT, CJOKEHUE BEKTOPOB, IIPOU3BOJHBIE JJIEMEHTAapHbIX (QYHKIMHA, MpPU3HAKA [OJ00US
TPEYToJIbHUKOB, ONpeAeIeHNE TUIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

Buonoeus: snexTpuyeckue sBJICHUS B )KUBOW MPUpPOJIE, KojieOaTeabHbIe ABUKEHUS B )KUBOM MPHUPO/IE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOE, JeMCTBHE pailallii Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

T'eoepaghus: MarHUTHBIE TTONTIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 36MHOI MOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonocus: JHMHUM  DIIEKTPOIIEpENad, TEHEPATOpP NEPEMEHHOTO TOKAa, AJIEKTPOJIBUIaTelb,
MHAYKIIMOHHAs Teub, pagap, paAuoONpuEMHHK, TEIeBU30p, aHTeHHa, TenedoH, CBYU-neub, MpoeKIIMOHHBII
anmapar, BOJJOKOHHasI ONTHKA, COJTHEYHAas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenue yuebHOro mpeamera «®Pus3uka» Ha ypoOBHE CpefaHEro ooOmiero ooOpasoBaHus (0a30BBIN
YPOBEHB) JOJDKHO OOECIICUYHTh JOCTHIKEHHE CICAYIOUIMX JIMYHOCTHBIX, METAlpPEJAMETHBIX U TPEAMETHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS ydeOHOTo mpenmMera «Du3nKay» T0JKHBI OTpakaTh TOTOBHOCTD U
CHOCOOHOCTh OOYyUaroOIIUXCsl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JIHUYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, pACIIUPEHUE J>KU3HEHHOTO OIbITa M OIbITa
JeSITeIbHOCTH B TPOLIECCE pealli3allid OCHOBHBIX HAIIPABJICHUN BOCIUTATENBHON JESATENbHOCTH, B TOM
Yuclie B YaCTH:

1) rpaska1aHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00yUYArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO WJICHA
POCCUICKOro 00IIIeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYETTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAKJAHCKOr0 OOIIECTBA, y4acTBOBATh B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJCWCTBOBATH C COIMAJIHHBIMH WHCTHTYTaMH B COOTBETCTBUU C UX (YHKIHAMH H
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOM NEATENLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON T'pa)/1aHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTMIKCHMSIM POCCHUNCKHX YYEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OIIEHMBATh CHUTYalMI0O M IPUHAMAaTh OCO3HAHHBIC pEIIEHHs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

JCTETHUUYECKOE OTHOIIEHUWE K MHUpPY, BKIIOUasd OCTETUKY HAydyHOIO TBOPYECTBA, IPHUCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOr0o BOCIIMTAHUS:

UHTEpPEC K pPA3IMYHBIM cdepaM NpodhecCHOHATBbHOU AESTENbHOCTH, B TOM YHCJE CBA3aHHBIM C
¢Gu3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymiei mpodeccuu M peann30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JaCTH (PM3UKHU HA MPOTKEHUU
BCEH KHU3HU,

6) 9K0JIOTHYECKOT0 BOCTIUTAHHUS:

c(OPMHPOBAHHOCTH KOJIOTUYECKON KyJIBTYphl, OCO3HAHHE TI00ATFHOIO XapaKTepa 3KOJIOTMYECKHX
npo0em;

IJTAHUPOBAHUE M OCYIIECTBICHUE JEUCTBUM B OKPYXKAIOWIEH cCpelle Ha OCHOBE 3HAHUA IeJeH
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

paclIpeHHe OMbITA AEATEIbHOCTH 3KOJOTMYECKON HAIpPaBJIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUI
o Gu3MKe;



7) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

chopMHPOBAaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO —Pa3BHTHS
¢bu3nveckoil HayKw;

OCO3HAaHHE IICHHOCTH HAY4YHOW JEATCIbHOCTH, TOTOBHOCTh B MPOILECCE U3Y4YCHUS (PHU3HUKH
OCYILECTBIISITh MPOCKTHYIO U UCCIIEI0BATENILCKYIO NeATeIbHOCTh HHIUBUIYaIbHO H B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENIbHO (POPMYITUPOBATEH U aKTyaIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEIEATh LEIH IESITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKEHUS,

BBIABJIATH 3aKOHOMECPHOCTHU U ITPOTHUBOPECUHUA B PACCMATPHUBACMBIX (1)I/ISI/ILIGCKI/IX SIBJICHUAX

pa3zpabaThiBaTh IJIAaH pELICHUS MPOOJIeMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBLHOCTH, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIAM, OLUCHHUBATH
pUCKHU HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIUHHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHUH JKU3HCHHBIX HpO6JIeM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UUYECKON HAYKH;

BIIaJIETh HaBBIKAMU Y4eOHO-MCCIENOBATENFCKON U TPOEKTHOW NEATENBHOCTH B 001acTH (hU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEJIbHOMY TOHCKY METOJIOB pEIIeHHs 3a7ad (PU3NYecKOro
COACPIKaHUA, MPUMCHCHUTIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BJIQJETh BHUJAMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpHpEeTalNH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIE MPH CO3AaHUU Y4eOHBIX
IIPOEKTOB B 00JacTH (PU3MKU;

BBIABJIATH MPUYMHHO-CICACTBCHHBIC CBA3M W AKTYAJIM3UPOBATH 3adady, BBIABUIaTb THUIIOTE3Y eé
peuieHusi, HaXxOAuTh apryMEHThl [Js JOKa3aTelbCTBAa CBOMX YTBEPXKICHMUM, 3aJaBaTh NapaMmeTpbl M
KPUTEPUU PEIICHMUS;

AHAJIIM3UPOBATH IIOJYYCHHBIC B XOJAC PCIICHHA 3aJdadd Ppe3yJIbTaTbl, KPUTHUUYCCKH OICHHBATH HX
AOCTOBEPHOCTD, IPOTHO3UPOBATH HK3BMCHCHHE B HOBBIX YCIIOBHUAX,

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON JEITEILHOCTH, B TOM YUCIE MIPH
W3YYCHUU (DU3HKHY;

AaBaTb OUCHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpPIO6pGTéHHBII>i OIIBIT,

YMETh NIEPEHOCUTH 3HAHUA 10 (1)I/IBI/IK6 B IIPaKTUYCCKYIO o0iacThb KHU3HCACATCIIBHOCTH,

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE HJICH, TIPe/IaraTh OPUTHHAIBHBIE MOAXOAbI U PEIICHNUS;

CTaBUTH HpO6J’IeMI)I 1 3aJia4yi, JOMYyCKAaroIHEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmaunmeii:

BJIaJICTh HABBIKAMH TMOJy4yeHHs] MH(OpMAIMK (PU3MUYECKOTO COACPXKAHUS W3 HMCTOYHUKOB DPA3HBIX
THUIIOB, CaMOCTOSATCIIbHO OCYIICCTBJIAATL MOUCK, aHAJIN3, CUCTCMATU3AlIUI0 U UHTCPIPCTALUTO I/IH(l)OpMaI_II/II/I
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;

HCIIOJIb30BATh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIITUOHHBIX TEXHOJIOTUH B peicHUN
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX WU OPraHU3allMOHHBIX 3a/4a4 C CO6HIOI[€HI/IGM TpGGOBaHI/Iﬁ OpProOHOMMKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBI, pecypcocOepekeHus, TMpaBOBBIX U OJTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 6€30MMacHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEpKaHus B pa3lWyHbIX (Qopmarax c yd4y€ToM Ha3zHAUYCHUS
nH(OpMaLIUY U 1IeJIeBOI ayAUTOpUH, BEIOUpAs ONTUMANbHYIO (hOpMY MPEICTABICHUS U BU3YAIU3AIIUH.

KoMmyHukaTnBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYLLIECTBIIATh OOLIEHHE Ha YPOKaX (PU3MKU U BO BHEYPOUHOM NEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOHMIMKTHI;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHMBUAYaIbHONU paObOTHI;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JAECHCTBHM C y4ETOM OOLIMX UHTEPECOB M BO3MOXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATD L€JIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBAaTh U KOOPAWHUPOBATH JAEUCTBUA MO €€
JOCTUKEHUIO: COCTAaBIISITh IUIaH JEMCTBUM, pacIpeiesTh poJid C yUu€TOM MHEHUN YYaCTHHUKOB, OOCYXAaTh
pe3ybTaThl COBMECTHON pabOThI;

OLIEHMBATh KAa4yeCTBO CBOEr0 BKJIAJAa M KaKIOr0 Yy4YacTHUKAa KOMaHAbI B OOLIMM pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3ULIMKA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHUE B Pa3JIMYHBIX CUTYALHUAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHblIe AeilicTBUS
Camoopranuszaums:

CaMOCTOSITENIHO OCYIIECTBISATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH PEUICHMs] PAaCUETHBIX M KaUeCTBEHHBIX 3ajay, IJIAH BBIOJHEHUS
MPAKTUYECKON pabOThI C YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHU];

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieJlaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B 00JaCTH (DU3HMKH, MOCTOSHHO
MOBBIIIATH CBOM 00PAa30BATENBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
PE3YJIBTATOB LIEISAM;

BJIaIETh HABbIKAMHU TI03HABATENbHOM pedIeKCMH KaK OCO3HaHUS COBEpIIAEMBbIX JEHCTBUI H
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

HCIOJIb30BATh MPUEMBI pedIeKCHUH IS OLICHKU CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIECHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNIbTaTOB JAEITEIbHOCTH;

MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce goctuxkeHus! TMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTpaMMbl MO (PU3UKE A YPOBHSA
cpenHero ooOmero o60pazoBaHusi Y OOYYalOIIMXCS COBEPIIECHCTBYETCS SMOIMOHAJIBHBIM HHTEJUIEKT,
Ipernoiararomuil copMUpPOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceO€;



caMOperyJupoBaHus, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh alaTUPOBATHCSA K SMOIMOHAIBHBIM W3MEHEHUSIM U MPOSABIATH TMOKOCTb, OBbITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMU, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHIKEHHUIO I1eJId U YCHEXY, ONTHMH3M,
MHUIUATUBHOCTh, YMEHUE IEWCTBOBATH UCXO/SI U3 CBOMX BO3MOYKHOCTEH;

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

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JIPYTHMH JFOJbMHU,
3a00TUTHCA, TPOSBIATH UHTEPEC U pa3peiiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy obyuenust B 10 kijiacce mpeaMeTHbIE pe3yiabTaThl Ha 0A30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MeCTO (PU3UKU B (HOPMUPOBAHMM COBPEMEHHOW HAy4HOM
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESITEIBHOCTH JIHOJEH;

YUUTBHIBaTh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (U3NYECKHX MOJIENIei: MaTepuaibHas TOYKa,
WHEepIHaIbHas CHCcTeMa OTcuéTa, aOCONIOTHO TBEPAOE TENO, UICANbHBIA Ta3, MOJAETH CTPOCHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN AIIEKTPUUECKHUI 3apsi/i IPpU pelieHuu GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NUECKUE SBICHHS (TPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOpPUM CTPOEHHUS BEIIECTBAa U DJJICKTPOJUHAMHUKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJMHEHHOe JABM)KEHHE, CBOOOJHOE MaJeHUe TeJ, IBM)KEHHE IO OKPYKHOCTH,
MHepLys, B3auMojeiicteue tel, 1uddysus, OpoyHOBCKOE JIBMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX Te,
M3MeHeHrne o0bEMa Tel MPH HarpeBaHUHU (OXJIaX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIapEHUe, KOHIEHC Callts,
IUIaBJIEHNE, KPUCTANIM3alus, KHUIIEHHWE, BIJIAXXHOCTh BO3/lyXa, IMOBBIIEHUE [JaBJIEHHUA Ta3a MpU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBSA3b MEXKIy MapaMeTpaMH COCTOSIHUS Ta3a B H30Mpoleccax,
NIEKTPU3aLUs TEJ, B3aUMOJECHCTBHUE 3aps10B;

ONHCHIBATh MEXAHMYECKOE JABM)KEHHE, HCIOJIb3YS (PU3MYECKHEe BEIMYMHBI: KOOpAMHATA, MYTh,
NepeMelIeHe, CKOpOCThb, YCKOpEHHE, Macca Teja, Cujla, HUMIYJIbC Tejla, KWHETHUYecKas OSHeprus,
MOTEHIIMAJIbHAs JDHEPTUs, MeXaHW4yecKas padoTa, MeXaHHYecKas MOIIHOCTh; MPU OMHCAHWU MPABHIBHO
TPaKTOBaTh (PUINYECKUN CMBICT HCIONB3YEMbIX BEIUYUH, MX OOO3HAYEHHS] W EIUHUIBI, HAXOIUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

ONMCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBJICHUS, HCIONb3yd (DU3MUecKue
BEJIMYUHBI: JIaBJICHUE Ta3a, TeMIeparypa, CpeaHss KUHETHYeCKas HHEPrusi XaoTHUUECKOrO JBUKEHUS
MOJIEKYJI, CPEIHEKBAPaTHYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, pabota
raza, Ko3QpQGUIUEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO IBUTATENs; MPH OMHMCAHWU MPABUIBHO TPAKTOBATh
(bu3NYeCKUi CMBICT HCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOIUTH (QOPMYJIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUMHAM;

OINMCHIBAaTh U3YYEHHBIE IEKTPUUYECKUE CBOICTBA BEIIECTBA M JIEKTPUUYECKHUE SBJIECHUS (IIPOLIECCHI),
UCHOJIB3YSl (pU3MYECKHe BEIMUYMHBI: AJIEKTPUUYECKUI 3apsl, AJIEKTPUYECKOEe I0Jie, HANPSKEHHOCTh MOJIA,
MOTEHIIMaJ, pa3HOCTh MOTEHLMAJOB; IpPH ONUCAHUM MPaBWJIBHO TPAKTOBaTh (QPU3MYECKUIl CMBICI
UCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE TAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMUY;

aHAJIM3UPOBaATh (HU3MYECKUE MPOLECCHl U SIBICHUS, UCIONB3Yys (PU3MUEecKhe 3aKOHBI M MPUHIUIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCa, TPUHIUI CYNEPIIO3ULIMH CHJI, IPUHIIUIT PAaBHOIIPABUsI HHEPLUATIBHBIX CUCTEM
OTCYETA, MOJEKYJIIPHO-KMHETHUUECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBA3b CpENHEN
KMHETHYECKON HSHEPTUM TETUIOBOTO JBMKCHHUS MOJICKYJ C a0COJIIOTHOM TeMIepaTypou, MEPBBIM 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPAaHEHUs OHJIEKTPUYECKOro 3apsaa, 3akoH KyioHa, mpu 3TOM pa3iaudarb



CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXEHHUE M YCJIOBHUS (TPaHMIIBI, OOJIACTH)
MPUMEHUMOCTH,

OOBSICHSITh OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAITUH, TIPUOOPOB U TEXHUYECKHUX YCTPOUCTB; pa3indarh
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBINOJIHATH SKCIIEPUMEHTBI 110 UCCIICIOBAHNIO (PU3HUECKUX SBICHUN U MPOIIECCOB C MCIIOIB30BAaHHEM
NPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM (OPMYJIMPOBaTH MpoOiIeMy/3afady W THUIOTE3y Y4eOHOro
JKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TNPEIJIONKEHHOTO OOOpYAOBaHUS, NPOBOAHUTH OMBIT H
(hOopMyIIMpPOBaTh BHIBOJIBI;

OCYIIECTBIISITh TpPSMbIE M KOCBCHHBIC H3MEpeHHs (U3NYECKUX BEIMYHH, NPU ITOM BBIOMpPATh
ONITUMAIILHBIN CIIOCOO M3MEPEHUS ¥ HCIIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEITHOCTEH N3MEPEHHUIA,

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (M3MYECKMMH BEIMYMHAMHU C HCIOJIB30BAHUEM IPSIMBIX
W3MEpEHUH, IPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYyUYEHHOW 3aBUCHMOCTH
(bU3NYECKUX BETUYMH B BHJIE TaOJIUI] U TPApUKOB, JACTaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

coOyoaTh MpaBwia OE30MaCHOTO TPyAa MpPH IMPOBEIACHUU WCCICIOBAaHHMN B paMKax y4eOHOTrO
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOH  JESATEIBbHOCTH C  HCIHOJB30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U JJAOOPaTOPHOTO 00OPYIOBaHUS;

pemarh pacy€éTHbIC 3a/1a4M C SBHO 33JaHHOW (U3UYECKON MOJEIBIO, UCIIOIb3YS (PU3NUCCKUE 3aKOHBI
Y TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJa4d BHIOMPATh (U3UYECKYIO0 MOJICNb, BBIICIATh (PU3HUECKUE
BEJIMYHUHBI U (OPMYIIBI, HEOOXOAMMBIE I €€ PEIICHUS, MMPOBOJUTH PACUYETHl U OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3UYECKON BEIIMUUHBL,

pelaTh Ka4eCTBEHHbBIC 33/1a4d: BHICTPAUBATD JIOTHYECCKH HEPOTUBOPEUMBYIO IIETIOUYKY PACCYKICHHM
C OIIOPOM Ha W3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3HUECKUE SBIICHUS,

WCIIOJIb30BaTh TMPU PENICHUH YYeOHBIX 3a7ad COBPEMCHHbBIE HH(OPMAITMOHHBIC TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMA ¥ TPEJACTABICHHUS YYeOHOW U HAYYHO-TIOMYJISIPHOU
uH(pOpMallUK, TONYYEHHOM W3 PA3NMYHBIX HWCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATH MOIy4aeMYIO
uH(pOpMaInIo;

MPUBOJIUTL TPUMEPHI BKJIAJIa POCCHUCKHX W 3apyOeKHBIX YYEHBIX-(DU3WKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIONIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredyeHus
0e30MmacHOCTH Mpu o0palleHuu ¢ TpudOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, JIJISi COXPAHEHUS 30POBbSI U
COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOIIIEH cpere;

paboTaTh B TPYIIE C BBITOJHCHUEM PAa3IMYHBIX COIHMAIBHBIX POJICH, IIIaHUPOBATHL PabOTy TPYIIIIHI,
paIoHaIbHO pPACIpPENesTh O0S3aHHOCTH W TUIAHUPOBATH AESITEIbHOCTh B HECTAHJAPTHBIX CUTYAIMSIX,
a/ICKBATHO OIICHUBATh BKJIA]] KaXKJIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMEI.

K xonmy oOy4yenns B 11 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH Y O0YJAFOIIUXCST YMEHUI:

JEMOHCTPHPOBATh Ha MpHUMEpax posib U MecTo (Pu3uku B (HOPMHUPOBAHMM COBPEMEHHOW HAy4HOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHMKHU M TEXHOJIOTHIA, B TPAKTUUECKOHN NEATEIBHOCTH JIOJCH,
IIEJIOCTHOCTh Y €IMHCTBO (PU3NICCKON KApTUHBI MUPA,

VYHUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJEICH: TOYCUHBIA SJICKTPHUSCKUN
3apsif, Jy4 CBeTa, TOYCUHbIN MCTOUYHUK CBETA, siIepHasi MOAENb aToMa, HYKIIOHHAsI MOJIENTb aTOMHOTO spa
MIPH pelIeHur (PU3HUECKUX 3a/1a4;

pacro3HaBaTh (U3MUYECKHE SBJICHHUS (MPOIECChI) W OOBSICHATH WX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHY ¥ KBAHTOBOW (PU3HMKH: AJIEKTPHUECKAs IIPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE JCWCTBHUS TOKAa, B3aUMOACHCTBHE MArHUTOB, OJJICKTPOMArHUTHAS WHAYKLHUSA, ICHCTBHE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM U JBHXKYIIUICS 3apsif, DJIEKTPOMArHUTHBIC KOJICOaHUS U BOJHBI,
NPSIMOJIMHEHHOE PAaCIpOCTPAaHEHUE CBETa, OTPAKECHHUE, TNpesioMIieHHe, WHTepdepeHIus, audpakius u
MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodekrpudeckuil d3hdekt (hoTodrddekrt), cBeToBOE NaBIICHHE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHAsI U HCKYCCTBEHHAs paIN0AKTUBHOCTH;



ONMCHIBATh  HM3YYEHHBIC CBOMCTBAa BeHIECTBA  (DJCKTPHYECKHE, MAarHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO MTPOBOJMMOCTh PA3IMYHBIX CPEM) W IEKTPOMArHUTHBIEC SBICHUS (TIPOLECCHI), HCIOIb3YS
¢u3nvecKkre BEIWYMHBL: JCKTPUUYECKUN 3apsijl, CHJAa TOKA, JCKTPUUYECKOE HAIPSDKEHUE, JICKTPUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAs cuja, paboTa TOKa, MHIYKIHS MarHUTHOTO
noist, cuiaa Awmmepa, cuia JlopeHna, HHAYKTUBHOCTh KATYIIKH, HEPTHs AJICKTPUYECKOTO M MarHUTHOTO
HoJiel, Mepuoj M 4YacToTa KojeOaHWH B KOIeOAaTeNbHOM KOHTYpE, 3apsiji M CWia TOKa B Mpolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
ONMCAaHWM TMPABHIBHO TPAKTOBATh (PU3UUYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, MX OOO3HAYCHUS W
eIMHHMIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYHMHY C APYTHMHU BETHUYNHAMHY;

OIMCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHHS M MPOLECCHI, HMCHOJIB3Yys (PU3NYEeCKHue BEINYMHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JTMHA BOJIHBI U 4acTOTa CBETA, SHEPIUA U UMIYNbC (HOTOHA, MEPUOJ
MOJTypactiafa, SHEPTHsl CBA3M aTOMHBIX SIEp, IPU OMHMCAHUHM NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICIT
UCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYCHUS W CIUHHUIBI, YKa3blBaTh (OPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(bHU3MYECKYIO BETMYHHY C IPYTUMH BEJIMYNHAMU, BEIYUCIATH 3HAUCHHE (PM3MYECKOI BEITMIUHBL;

aHATM3UPOBATh (PM3MUECKUE TPOLECCHl U SBICHUSA, UCTONB3Ys (DU3MYECKHE 3aKOHBI M MPHHIIUIIBL:
3akoH Oma, 3aKOHBI TOCJIEJOBATEIILHOTO M TapaJUIeTbHOTO COCTUHEHHS MPOBOJHUKOB, 3aKOH JXOymsa—
JleHna, 3aKOH 3JEKTPOMAarHUTHOM WHIYKLUH, 3aKOH NPSMOJMHEHHOIO PAacCHpOCTPAaHECHHUS CBETA, 3aKOHBI
OTPaKCHMsI CBETa, 3aKOHBI IPEJIOMJICHUs CBEeTa, ypaBHeHHME OMHIUTeHHa a1 ¢orodddekra, 3aKoH
COXpaHEHHS SHEPTHH, 3aKOH COXPAaHEHHS HMMITYJIbCA, 3aKOH COXPAHEHHMs SJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHsS MAacCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH PagOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyarb
CIIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHUE W YCIOBHs (TpaHUIbI, 001acTH)
NPUMEHUMOCTH;

OTIPEIeNIATH HAPaBJICHNUE BEKTOpA MHIYKIIMA MarHUTHOTO ITOJISI TPOBOJIHUKA C TOKOM, CHJIIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M OMKCHIBATh N300pa’keHHe, CO3/IaBaeMOe IIIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBINOJIHAT SKCIIEPUMEHTHI 110 MCCIEI0BAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3TOM (OpMYyIUpoOBaTh MpodiemMy/3aiady M THIOTE3y y4yeOHOro
OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO O0OpYAOBaHUS, MPOBOAUTH ONBIT U
(GbopMyIMpOBATH BBIBOABI;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYHMH, NPU 3TOM BbIOMpPAThH
ONITUMAJIBHBIN CIIOCO0 M3MEPEHUs M HCIIOIB30BaTh U3BECTHBIE METO/IBI OIIEHKHU TIOTPEIIHOCTEH H3MEPEHHUI;

WCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU STOM
KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yNAbTAaThI MOJYYECHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B
BUie TaOIHIl U TPaUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM UCCIEI0BaHMS;

coOmoathk mpaBmia O€30MacHOTO TpyAa NpH TMPOBEACHHWW HCCIENIOBAaHWA B paMKax y4eOHOTO
OKCIIEPUMEHTa,  Y4eOHO-HCCIEOBATENBCKOH M TPOEKTHOM  JESITEIBbHOCTH C  HCIOJB30BAHHUEM
U3MEPUTENBHBIX YCTPOUCTB U TaOOPaTOPHOT0 000PYIOBaHUS;

pemaTb pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (PU3UUECKON MOJEINbI0, UCIOb3Yd (PU3NUECKUE 3aKOHBI
Y TIPUHIIMIIBL, HA OCHOBE aHaJHM3a yCIOBHS 33Ja4d BBHIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATH (PU3HUECKUe
BEIMYMHBI U (OPMYIBI, HEOOXOTUMBIE /ISl €€ pelIeHus, MPOBOAUTh PACYEThl M OICHUBATH PEaTbHOCTD
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pemaTh Ka4yeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LIEMOUYKY PACCYXKICHUM
C OIIOpO¥ Ha N3yUYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHUE SBICHUS;

UCTIONIF30BAaTh NPU PEIICHHH YYeOHBIX 33/a4 COBpEMEHHbIC HH()OPMAIMOHHBIC TEXHOJIOTHH JUIS
MOUCKA, CTPYKTYPHPOBAHHUS, WHTEPIpPETAlMM M TPEACTaBICHUA Y4YeOHOW M HAyYHO-TIOMYJISIPHOMN
uHpOpMAlUY, TOJXYYEHHOW U3 pAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH aAHAIM3HUPOBATH IOIy4aeMyIO
nHpopMaIuio;

OOBSACHITH NPUHINIBI ACHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3nndarh yCIOBHS
uX 0€301acHOT0 HCIOIb30BaHNS B TOBCEAHEBHON JKU3HH;



MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOe HBIX YyUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCTOJB30BAaTh TEOPETHUUECKUE 3HAaHMA N0 (U3MKE B TOBCEIHEBHOW JKM3HM MJIsi OOECTeYeHUs
0€30MacHOCTH MPH 0OpaIeHNH ¢ TPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMU, JJISl COXPAHEHUS 3/I0POBbS U
COOJTIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKaloIIeH cpefie;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBbIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPyMIIbI,
palMoOHAIbHO pPACHIpPEAEATh OOS3aHHOCTH W IUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX CUTYalLUAX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB I'PYIIIEI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbsie  IlpakTuueckue (uidpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnuoreka [{OK
1.1 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubnuoreka [{OK
21 Kitnematiia > https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI bubmmnoreka [HOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
3.2 OCHOBbI TEPMOAUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK

@da30BbIE IEPEXOABI

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



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

Hroro no pazneny 24
Pa3znen 4. JIEKTPOIUHAMUKA
bubnunoreka LIOK

4.1 DICKTpOCTATHKA 10 https://m.edso00.ru/7f41bf72
4.2 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 bubnmoreka [IOK

' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(undposbie)
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero Koﬁﬂmoﬂbme Hpﬁakmecme 0BpazoBaTETbHBIE
a00ThbI
p padoTnl pecype
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbI
51 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
2.2 MexaHU4YeCKHE U 3JICKTPOMArHUTHBIE BOJIHBI 5 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 o 10
frrra 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DIIEeMEHTHI KBAHTOBOW OITHKH 6 bubmorexa LHOK
https://m.edso0.ru/7f41c97c
4.2 Crpoenue aToma 4 bub6nuorexa [IOK



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

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

bubmuorexa [JOK

4, A
3 TOMHOE A1pO S https://m.eds00.ru/7f41c97¢

Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

bubmuorexa [JOK

5.1 C) 7 1
JIeMCHTB! ACTPOHOMHH 1 ACTPOQH3HKH https://m.edsoo.ru/7f41c97c

Htoro no paznemny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngs?;;?:cizgrouﬁf A1c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 7



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Ne Tema vooka Koanyectso yacos Jara DJIeKTPOHHBIE HH(POBLIE
n/n yp Beero | Kentpoibmuie | Ilpakriieckue U3y4eHus o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
®dusuka — HayKa o
.H
1 npupoje. Hayunbie 1 01.09.2025 bubnmoreka [JOK
METOIbI IO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u Mecto puszuku B
bopMHUpOBaHHUH
5 COBPEMEHHOI Hay4YHOI 1 03.09.2025 bubnuoreka [IOK
KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON
JIEATEIIbHOCTH JIIOIEH
MexaHudeckoe JBMKEHUE.
OTHOCUTETHHOCTD BuG 10K
nonmoTexa
3 1 08.09.2025
MEXARHACCIOTO https://m.edso0.ru/ff0c3508
nBuxkenus. [lepemenenue,
CKOpOCTb, YCKOPEHUE
PaBnomepHOE Eu6 110K
uOIMoTeKa
4 i 1 10.09.2025
MPAMOJHHEHHOC https://m.edsoo.ru/ff0c3620
JIBUKCHHE
PaBHOyCKOpEeHHOE Bu6 LIOK
nOIMoTeKa
i 1 15.09.2025
> HPAMOJHHEHHO® https://m.edsoo.ru/ff0c372e
JIBUKCHHE
6 CB00OOHOE TTaJICHHUE. 1 17.09.2025 bu6nmoreka [JOK

Yckopenne cBOOOTHOTO

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

MageHus

KpuBonunerinoe
JIBWKEeHHUE. J|BHKeHHE

bu6mmoreka [IOK

7 i 22.09.2025
MATEPUATBHON TORKH 1O https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
[TpuHuun

8 IC:ZSI;I;GJ;’;I: CTE&UII:HI)IG 24.09.2025 bubnnorexa LIOK

+HHepH . o 24.09.2025https://m.edsoo.ru/ff0c3be8

cucreMsl orcyera. [lepBslii
3akoH HproToHa
Macca tena. Cuina.
[IpyHIMD Cynepno3uLuu

9 CI/B‘I BHTO o}ﬁ,r;aiOH ) 29.09.2025 bubmorexa [JOK

- PTOP o https://m.edsoo.ru/ffOc3be8

Hrrotona s
MaTepuaIbHOM TOUKH

10 Tperuii 3akoH HeroTona 01.10.2025 bubnuoreka [IOK
JUIsL MATEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO

11 TaroTeHus. Cuia TSHKECTH. 06.10.2025 bu6mmoreka [JOK
[IepBas kocmuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwita ynpyroctu. 3aKoH 08.10.2025 bubnuorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHus.
Koaddunuent tpenus.

13 Cuna conpoTuBIEHUS IPU 13.10.2025 bubmorexa HOK

JBHXXCHUH TCJIa B
KHUAKOCTHU HUJIM Ta3c

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

IToctynarensHoe u
BpalllaTeIbHOE ABIKEHUE
a0COIOTHO TBEPOTO Tena.
MowmenT cuibl. [lneuo
CHUJIBL. Y CIIOBUSA
paBHOBeECHsI TBEPIOIO Tea

15.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

15

HNmMnynec maTepuanbHOU
TOYKHU, CUCTEMBI
MaTepHaAIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPaHEHHUs UMITYJIbCA.
PeakTuBHOE ABM>KEHNE

20.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOLTHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MeHEHUH
KMHETUYECKOW SHEPIUU

22.10.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

ITorennmansHas 3HEPTHUSL.
[ToreHunaneHas sHEprus
ynpyro neopmMupoBaHHOM
npyxuHsbl. [loTeHnmanbHas
SHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

05.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTenumaneHele U
HENOTEHLMAJIbHBIE CHUJIBI.
CBs13b paboThI
HENOTEHUUAIbHBIX CUJI C
U3MEHEHHUEM
MEXaHUYECKON YHEPTUU

10.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CHCTEMBI TeJ. 3aKOH
COXpPAaHCHHUA
MEXaHU4YeCKOM OHCPIrun

19

JlaGoparopHasi pabdora
Nel «MccaenoBanue
CBSI3U pabdoThI CWIBI C
H3MeHEeHUueM
MeXaHN4YeCKOii IHeprumn
TeJia HA IpUMepe
pacTsisKeHHUsl Pe3UHOBOI0
KTYTa»

12.11.2025

20

KonTpoasnas padora
Nel mo Teme
«Kunemartuka.
JAunamuka. 3aKOHbI
coXpaHeHHs B
MeXaHUKe»

17.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC TTOJI0KEHHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBH>KEHHE.

Muddysus

19.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaxkrep JBUKEHUS U
B3aUMOICUCTBHS YACTHUI]
BemiecTa. Mojienu
CTPOEHUS Ira30B,
JKUJIKOCTEN 1 TBEPJIBIX TEI

24.11.2025

23

Macca monexy:.
KonnuecTBo BemecTna.

26.11.2025



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ITocrosinHast ABorazipo

24

TemoBoe paBHOBECHE.
Temneparypa u eé
m3mepenue. [lkana
temneparyp Llenbcus

01.12.2025

25

Uneansueriii raz B MKT.

OcHOBHOE ypaBHEHHUE
MKT

03.112.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoioTHas TeMIiepaTypa
KakK Mepa CpelIHein
KMHETUYECKOU SHEPrUuu
JBI>KEHUSI MOJICKYIT.
YpaBuenue MeHieneena-
Kunaneiipona

08.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a3oBbIe
3aKOHBI

10.12.2025

28

JlabopaTopnasi paGora
Ne2 «MccnenoBanmne
3aBHCHMOCTH MEKIY
napamMeTpaMu COCTOSIHUSI
Pa3pe:KeHHOro ra3za

15.12.2025

29

H3omponeccel B
nacaJIbHOM ra3€ u ux
rpaduueckoe
IpeJICTaBICHNE

17.12.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJNHAMHYECKOMN
CHCTEMBI U CIIOCOObI €€
n3MeHeHus. Konnuectso

22.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

TEIUIOTHI U padoTa.
BHyTpenHsis sHeprus
OJIHOATOMHOTO
U7eaNbHOrO rasa

bu6mmoreka [IOK
1 B 24.12.2025
3 FARL TeToTepeaath https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD
BeniecTBa. KonuuecTo Eub 10K
nonInoTexa
32 29.12.2025
TEIDIOTH https://m.edsoo.ru/ff0c5c36
Teruionepenaye.
AnrabaTHBIN mporecc
IlepBolii 3aKk0H
33 TEPMOJIMHAMUKH U €TI0 12.01.2026 bu6mmoreka [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
Heob6patumoctsb
MIPOIIECCOB B MPUPO/JIE. bubnuotexa [JOK
34 14.01.2026
Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Ipunuun I[eI/I(iTBI/I}I u 19.01.2026 bu6mmorexa [IOK
KIIJI TernoBoil MainHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I 21.01.2026
37 DKosoruyeckue npoodaemMbl 26.01.2026
TEIUIOPHEPTETHKU
O6o06maromuit ypok
bu6mmorexa [IOK
38 M . 28.01.2026
«Monexymapras dusnica https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKH
39 KonTposbnas padora 02.02.2026 bubnuorexa [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Ne2 1o Treme
«MouiekyasipHasi
¢puszuka. OcHoBBI
TePMOAMHAMHUKI)

https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBanue u

40 KoHJeHcanus. Mcnapenue 04.02.2026 ngg;lxzcizgrou}?fows%
U KUTICHUE
AOcomtoTHas 1

41 OTHOCHUTEJIbHAS BJIa)KHE)CTI) 09.02.2026 bu6mmorexa [IOK
BO3yxa. HacelmeHHsbli https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno.
Kpucrannuueckue u
aMop(dHBbIC Tea. ) Bu6morexa [JOK

42 AHHM30TPONHUS CBOKCTB 11.02.2026 htts://m.edsoo.ru/ffOC65f0
KpucTaiyoB. XKuakue
kpuctauibl. CoBpeMeHHbIE
MaTepHaIbI
[LnaBnenue n
KpUCTAJIU3ALUS. bubnuoreka [IOK

43 V nesbHas TemioTa 16.02.2026 https://m.edso0.ru/ff0c6708
maBieHust. Cyonumanus
YpaBHEeHME TEMI0BOTO bubnnoreka [JOK

44 Oananca 18.02.2026 https://m.edso0.ru/ff0c6820
DJIeKTpHU3anus Tell.

45 DNEeKTpUUECKU 3apsia. 95 02,2026 bubnnoreka [JOK
JIBa BU/A DIEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3apsI0B

46 [IpoBoaHMKH, 02.03.2026 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

JURJIEKTPUKH U
MOJIYTIPOBOTHUKU. 3aKOH
COXpaHEHHUS
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0c6bcc

B3aumoneiicTBue 3apsioB.

bu6mmoreka [IOK
47 K .T i 04.03.2026
3axon yHOHaU OHCHHbII https://m.edsoo.ru/ffOc6ced
AIEKTPUUECKUIN 3apsi]l
Hanpsxéanocts
AIEKTPUUYECKOTO TIOJIA. Bu6 LIOK
nonInoTexa
4 I 11.03.2026
8 PHHIHT Cynepnogn?m https://m.edsoo.ru/ff0c6df2
AIEKTPUUECKUX TOJICH.
JIvHUK HATIPSXKEHHOCTH
Pa6ota cun
49 3JIEKTPOCTATUYECKOTO 16.03.2026 bubnuorexa [JOK
noJist. [lorennua. https://m.edsoo.ru/ff0c6f00
Pa3nocTh noteHnnanon
IIpoBoHMKY U
JUAJIEKTPUKHU B
bu6mmoreka [JOK
18.03.2026
50 SCKTPOCTATHHACCROM https://m.edsoo.ru/ff0c7018
nosie. Jluanekrpudeckas
MIPOHUIIAEMOCTD
DIEeKTPOEMKOCTb. bubnuotexa [JOK
51 23.03.2026
Konpaencarop https://m.edsoo0.ru/ff0c7126
DIIEKTPOEMKOCTh
59 MIJIOCKOTO KOHJIEHCAaTOopa. 95 03.2026 bubnmuorexa [JOK
DHeprus 3apsyKeHHOTO https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTopnasi paGora 06.04.2026

Ne3 "U3mepeHue



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3JIEKTPOEMKOCTH
KOHeHcaTopa'

54

[IpuHIMn nericTBUs U
pUMEHEHHE
KOH/ICHCAaTOPOB,
KOIMUPOBAIBLHOTO
armapara, CTpyuHOro
pPUHTEpA.
DNeKTpocTaTHUYeCKast
3amuTa. 3a3eMJIeHIe
AIEKTPONpPUOOpPOB

08.04.2026

55

DIIEKTPUUYECKH TOK,
YCIIOBUS €r0
CYIIIECTBOBAHHSI.
[TocrosinnbIit TOK. CHita
Toka. Hanpsixenne.
CormnpoTuBieHHe. 3aKOH
OmMa jy1st yyacTka 1enu

13.04.2026

56

ITocnenmoBarensHOE,
napajuiebHOe,
CMCIIIaHHOE COSIUHCHUE
MIPOBOJIHUKOB.

JlabopaTopnasi paGora Ne

4 «M3yuenue

CMCIHIAHHOI'0 COCAUHCHUSA

Pe3HCTOpPOB»

0.5

15.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MomHoOCTH
AJIEKTPUYECKOTO TOKA.
3axoH [Ixxoyns-Jlena

20.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 11 MOJIHOU
(3aMKHYTOH)
AIEKTPUUYECKOM LIeTIH.
KopoTkoe 3ambikanue.
JlabopaTopnasi paGora Ne
5 «M3mepenne I/1C
HCTOYHUKA TOKA U €ro
BHYTPEHHero
CONMPOTHUBJIEHUSD)

0.5

22.04.2026

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

59

KonTpoabsHas padora
Ne3 o Teme
"JnexkTpoanHammka' /
Bcepoccuiickast
nposepoyHasi padbora

27.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o0maromuit ypok
«DNEKTPOAMHAMUKAY /
Bceepoccuiickas
poBepoyHas paborta

29.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs
MPOBOJANUMOCTB TBEPABIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBIICHHS METAJIJIOB
OT TEMIIEPATYPHI.
CBepxInpoBOAUMOCTh

04.05.2026

62

DNEKTpUYECKUH TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX MTYYKOB

06.05.2026

63

[TomynpoBOIHUKH, HX
coOCTBEHHas ¥ MpuMecHast

11.05.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

npoBoaAUMOCTb. CBOMCTBA
p—~n-niepexoa.
[TomynpoBOIHUKOBBIE
IPUOOPHI

64

DJIEKTPUUYECKU TOK B
pacTBopax M pacruiaBax
AIIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS
JUCcoLMalus. DIEKTPOIIN3

13.05.2026

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

65

DNEeKTPUYECKUN TOK B
razax. CaMoCTOATEIbHBIN
Y HECaMOCTOSITEJIbHBIN
pazpsan. Monnus. [1nazma

18.05.2026

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

66

DIIeKTpUUYECKHE IPUOOPHI
U YCTPONCTBA U UX
MIPaKTUYECKOE
npuMeHenue. [IpaBuna
TEXHUKU 0€30I1aCHOCTHU

20.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

67

PesepBHBIi ypOK.
O06o0mmaromuii ypok 1mo
temaM 10 kiacca

25.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBHIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME

67



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n P Beero = OHTPoabHEie | TIPAKTHUCCKHE | pyyyoyyg 00pa3zoBaTeJbHbIe
padoThI padoTsI
pecypchl
[TocTossHHBIE MAarHUTHI U UX
B3aMMOJICHCTBHE. MarHuTHOE BuG 1OK
nonInoTexa
1 .B i 1 02.09.2025
HOJIE. DEXTOP MATHITHOM . https://m.edso0.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHOM
UHIYKIUH
MarsuTHoOe 1oJie TPOBOIHUKA C
.0 C) .
5 TOKOM l'Ij:IT pcrena 1 05.09.2025 bubnnoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
Jlaboparopnasi padora Nel
3 «A3 'I:eﬂnz Mal"lI{)l/lTHOFO moJist 1 1 09.09.2025 bubmorexa HOK
y o https://m.edsoo.ru/ff0c98fe
KATYIIKH C TOKOM))
JlelicTBME MAarHUTHOTO TOJISI HA
IIPOBOAHMK C TOKOM. Cuna
Awmmnepa. Jlabopatopuasi pabora b K
4 P PATOPHAT P 1 1 12002005 | DHomoreka IO
No2 «HccnenoBanue aeiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MATHUTA HA
PaMKYy ¢ TOKOM»
JleficTBME MarHuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apSKEHHYO
b K
5 gactuity. Cuna Jlopenma. Pabota 1 16.09.2025 nommorexa [0

cuiel JIopeHia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJIEKTPOMAarHuTHasl UHYKIUS.
IToTok BeKTOpa MAarHUTHOM
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Papanes

19.09.2025

JlaGopaTopnas pa6ora Ne 3
«McceaenoBanne siBjeHUsA
3JIEKTPOMATHUTHOM
HHIYKIHID)

23.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHAYKIMHU. DHEPIust
MarHUTHOTO TOJIsl KaTYIIKHU C
TOKOM. DJIEKTPOMArHUTHOE 110JIE

26.09.20265

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

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSIHHBIE
MarHuThI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

30.09.2025

10

O6o0maromuii ypok
«MarautHoe 110J1€E.
DJIEKTPOMAarHUTHasE UHIYKIUS»

03.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTpoubsnas padora Nel no
TeMe « MarsurHoe mnoJie.
DJIEKTPOMAarHUTHAsA
HHIYKIHS»

07.10.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB060,Z[HBIG MCXaHHUYCCKUEC
KoJIeOaHHSI. rapMOHI/I‘-ICCKI/Ie

10.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

Kosie0aHusl. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHUM.
[IpeBparenue sHepruu

13

Jladoparopnasi padora Ne 4
«HcenenoBanue 3aBUCUMOCTH
nepuoJa Majbix KojedaHnui
rpy3a Ha HUTH OT JJIMHbI HUTH
H Macchl Ipy3a»

14.10.2025

14

KonebarenbHbIi KOHTYP.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AJIbHOM
K0JIe0aTeIbHOM KOHTYDE.
AHaOTust MEXy
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KoJ1e0aHUsIMU

17.10.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/Ifl 3HepFI/II/I B
HJieaIbHOM KOJie0aTeILHOM
KOHTYpE

21.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beinyx/1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

24.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CunycouanbHBIA IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO

07.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa. AMIUTUTYTHOE U
JIEHCTBYIOIIEE 3HAUCHHUE CHJITbI
TOKA U HaIPsHKEHUS

18

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
AEKTPUYECKON SJHEPTUU

11. 11.2025

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MIEPEMEHHOTO TOKA, JIMHUI
JJeKTponepesad

14.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOIOTHYECKHe PHUCKH IIpU
IMPOU3BOJCTBEC 3JICKTPOIHCPIUU.
Ky.]'IBTypa HCIIOJIBb30BaHUA
QJICKTPOOHCPIUU B MMOBCEJHEBHOM
KHN3HHU

18.12.2025

21

MexaHnueckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JIvHA BoJiHbL. [lonepeyunslie u
MIPOJIOJTbHBIE BOJTHBI

21.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3ByKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

25.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNEKTPOMarHUTHBIE BOJIHBL, UX
cBOMCTBa U cKopocTh. [Ikana
AJIEKTPOMATrHUTHBIX BOJIH

28.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI pPaanuoCBiA3U U

02.12.2025



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

TeneBueHus. Pa3Butue cpencTs
cBsa3u. Paguorokarust

KonTpoasHnas padora Ne2

bubmuoreka [JOK

05.12.2025
25 «KoJsie0aHus 1 BOJHBI https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
26 pacnpOCTpai{eHHe CBETa B ) 09.12.2026 bubnunoreka HOK
OAHOPOJHOM cpene. ToueuHslid https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI
97 OTpaKEHUs c?eTa. [TocTpoenue 12122025 bubnuoreka [IOK
M300paKeHU B IJIOCKOM https://m.edsoo.ru/ffOcd4e0
3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHyTpeHHeeuOTan(eHI/Ie. 16.12.2025 bubnuorexa [JOK
[IpenenbHbIN yroa MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
JlabopaTopHasi padora Ne5
29 «I/I3Mle) eHII)/Ie HOiZB&TeJ‘lﬂ 19.12.2025 bubmmorexa [TOK
P o https://m.edsoo.ru/ffOcd67a
NMpeJIOMJIeHHS CTEKJIA»
JInnsel. [loctpoenue
30 1/1306p23)1<eH1/H/I B uH3e. PopMyna 93.12.2025 bubnunorexa [JOK
TOHKOU JIMH3BI. Y BEIIMUYCHHE https://m.edsoo.ru/ffOcddle
JTUH3BI
Jla6opaTopnasi pa6ora Ne 6
31 «HUcceaenoBanne CBOMCTB 26.12.2025
H300paKeHuil B JIMH3AX»
39 Jucnepcus cseta. CoxHbIN 30.12.2025

coctas Oenoro cBera. L[Ber.



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlaGoparopHasi padora Ne 7
«Hao0uonenue gucnepcun
CBeTay»

HNuTtepdepennus ceera.

bu6mmoreka [IOK

33 . 13.01.2026
Aubpaicis ceera . https://m.edsoo.ru/ffOced22
Judpakumonnas pemeérka

34 [Tonepe4HOCTH CBETOBBIX BOJIH. 16.01.2026 bubnuoreka [IOK
IHomapuszanuus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue mpuOOPsI U

35 YCTPOMCTBA U YCIIOBUS HX 20.01.2026
0€30MacHOr0 NPUMEHEHUS
I'panup npuMeHMOCTH

36 KJIACCUYECKOMU MGX&HI/IKI{. 93.01.2026 bubnuorexa [JOK
[TocTynatel cienuanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTETBHOCTD Eu6 1IOK

nonnoTexa

37 .3 27.01.2026
OATOBPEMEHIOCTH. SAMEICHHIE https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIEHUE JITTUHbI
OHeprust U UMITYJIbC

38 PENATUBUCTCKON :‘IaCTI/II_U:I. Cas3p 30.01.2026 bubnuoreka [IOK
MacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus MoKost
KonTpoubnas pa6ora Ne 3

39 «Onruka. OSHOBBI 03.02.2026 bubmuorexa [JOK
CHelHAJIbHON TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHTEJIbHOCTHY

40 ®otonbl. Dopmymna ITnanka. 06.02.2026 bubnmuotexa [JOK

OHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITI/IC 1 UCCIICOOBAHUC

bubmuoreka [JOK

41 .0 A.T. 10.02.2026
Qorosdexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gotorddexra.

42 VYpaBHeHue DUHIITEHHA 114 13.02.2026 bubnnoreka [JOK
dororddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» porodrddexra
Hasnenue ceera. OnwiTe [1. H. BuG 10K

noIMoTeKa

43 Jle6 . X 17.02.2026

eu cieBa. AMMHIHeCKoe https://m.edsoo.ru/ff0d04a6
JIEHCTBUE CBETA
TexHuueckue yCcTpoucTBa U

44 MPaKTUYECKOEe TPUMEHEHHE: 20.02.2026
dboTo31eMEHT, GOTOATIUHK,
coJTHe4Has OaTapesi, CBETOUOT
Pemrenne 3anay o teme bu6mmoreka [IOK

45 24.02.2026
«NeMEHThI KBAHTOBON ONTHUKH» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbBITHI

46 Pesepdopna o paccesuuro o- 97 02.2026 bubnunorexa [JOK
yactul. [Inanerapnas moneins https://m.edsoo.ru/ff0d091a
aToma

bu6mmoreka [IOK
47 IT b 03.03.2026
OCTyHaTR! opa https://m.edsoo.ru/ff0dOafa
W3nydyenue u norioueHue

48 (OTOHOB MpH MEPEX0/Ie aTOMa C 06.03.2026 bubnnoreka [JOK
OJHOTO YPOBHS JHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos

49 BoanoBbie cBOMCTBA YaCTHII. 10.03.2026 bu6mmoreka [JOK

Bounbl ne bporins.

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

KopnyckynsipHo-BoTHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4eHHE

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnbiTer Pesepdopna mo
OIPEEIICHUIO COCTaBa
PaauOaKTUBHOTO U3TYYEHUS

13.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoticTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaZMOaKTHUBHOCTH Ha KUBBIE
OpTaHU3MBI

17.03.2026

52

OTkppITHE IPOTOHA U HEUTPOHA.
Wzotomnsl. Anba-pacma.
DJIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnajn. ['amma-u3inydeHue

20.03.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI31U HYKJIOHOB B sI/Ipe.
S nepHble peakuuu. A nepHbii
peaxtop. [Ipobnemsl,
MEePCIEKTUBBI, YKOJTOTHIECKIE
ACMEeKTHI SJEPHOM SHEPTETUKHU

24.03.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMeHTapHbIE YaCTHUIIBI.
OTtkprITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ pEerUCTpaliu
aieMeHTapHbIX YyacTull. Kpyribrit
cron «DyH/1TaMEeHTaIbHbIE
B3aUMOJIEUCTBUS. ENMHCTBO
(bu3UYECKON KapTUHBI MUPAY

27.03.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

OTalbl Pa3BUTHA aCTPOHOMUMH.

07.04.2026



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

[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHoMuu. Bua 3BE31HOTO
Heba. Co3Be3ausi, ipKUe 3BE3IBI,
IUIAHETDI, UX BUAUMOE IBIKEHUE.
ConneyHas cucTteMa

56

Comnne. ConHeyHast aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3]

10.04.2026

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
[JIaBHOM MOCIEN0BATEIbHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXO0KIEHUH U 3BOJIIOLUU
ConHua u 3B€31

14.04.2026

58

Muneunsii [1yte — Hama
lNanakTtuka. [lonoxenue n
nexenre ComHia B [NamakTuke.
lNanmakTuku. Y€pHbIE ABIPHI B
Apax TralakKTUK

17.04.2026

59

Bcenennas. Paz0Oeranue
rajnakTtuk. Teopus bosbiioro
B3pbIBa. PENIMKTOBOE M3ITyYeHue.
MertaranakTuka

21.04.2026

60

Hepermennsie npo6iaembl
aCTPOHOMHH

24.04.2026

61

KonTpoubsnas padora Ne 4
«JIeMEeHTBI ACTPOHOMMH U

28.04.2026




acTpopu3UKm»

62

O6o6matromuii ypok. Pons dhuzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON U
ATUYECKOH chepax NesTeTbHOCTH
YyelIoBeKa

05.05.2026

63

O6o6maromuit ypok. Poib u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

08.05.2026

64

Ob6o06maromuii ypok. Poib
¢du3nveckoit Teopun B
(opMHpOBaHUY MIPEICTABICHUI
0 (pHU3UYECKON KapTUHE MUPA

12.05.2026

65

O6o6maromuit ypok. Mecro
(bU3nUUeCKOil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUIN O IPUPOJE

15.05.2026

66

PesepBHBIil ypok. MarautHOE
noJie. DIIEKTpOMarHuTHas
UHAYKINS

19.05.2026

67

PesepBHblii ypok. OnTHka.
OCHOBBI CIEIIMAIBHON TEOPUHU
OTHOCHUTEJIbHOCTH

22.05.2026

68

Pesepnslit ypok. KBantoBas
¢u3uka. DIeMEeHTbl aCTPOHOMHUH
U acTpoU3NKU

26.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJBHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble peAMeTHBIE Pe3y/IbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/bLHOM
NMPOrpaMMBbl CpeHero o01ero oopa3oBanus

10.1

JleMOHCTpHUpOBaTh Ha MPUMEPax POJib U MECTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHOMH
Hay4YHOH KapTHUHBl MHpA, B PA3BUTUH COBPEMEHHONW TEXHUKHM U TEXHOJIOTHHA, B

HpaKTH‘lCCKOfI JACATCIBHOCTH Ironei

10.2

YuuTHIBaTh TPAHWIB TPUMEHEHHS HW3YYEHHBIX (U3WYECKUX MOJEJei: MarephaabHas
TOYKA, WHEpPLHUANbHAs CUCTEMa OTCu€Ta, aOCONIOTHO TBEPAOE TENO, WICAIBHBIA Ta3;
MOJIETIM CTPOCHUS Ta30B, KHUIKOCTEH W TBEPABIX TN, TOUCUYHBIN DIEKTPHUECKUI 3apsi —

NpY pelIeHun (PU3NIECKUX 3a1a4

10.3

Pacno3naBare (usuyeckue siBIeHUS (MPOLECCH) M OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHHKH,  MOJICKYSIPHO-KMHETUYECKOW  TEOPHHM  CTPOCHMS  BelIecTBA U
JNIEKTPOIMHAMUKHU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE TMPSMOJMHEWHOE BUKCHUE,
CBOOOIHOE TMAJCHUE TeJ, BHKEHUE IO OKPYKHOCTH, MHEPIHS, B3aUMOJCHCTBHE TEI;
nuddy3us, OpOyHOBCKOE ABIKEHHE, CTPOCHUE JKUIKOCTEH W TBEPIBIX TeJl, U3MEHEHHUE
o0béMa TeNm MpH HarpeBaHWU (OXJAKACHUH), TEIUIOBOE paBHOBECHE, HCIIapEHUE,
KOHJICHCAIMSI, TUIABJICHHE, KPUCTAJUTH3AIIHS, KUTICHHE, BIAXKHOCTh BO3/1yXa, MOBBIIICHNE
JABJICHUS Ta3a MPH €ro HarpeBaHUH B 3aKPHITOM COCYJE, CBS3b MEXAY HapamMeTpamMH

COCTOSIHUS Ira3a B U30IIPOLCCCAX; JICKTPU3AI U TCII, B3aHMOI{€ﬁCTBHe 3apss 0B

10.4

OmnuceiBaTh MEXaHHMYECKOE ABHUXCHHUEC, UCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI: KOOpAWHATA,
IIyTb, MNCPEMECIICHUEC, CKOPOCTh, YCKOpPCHHUE, MaccCa TeE€jla, CWJla, HMIYJIbC TEia,
KMHCTUYCCKAA SHEPrus, NOTCHUHUAJIbHAA 3HECPIruiaA, MECXaHUYCCKast pa60Ta, MEXaHHUYCCKast
MOIIHOCTL, IIPpU OIMCAHUHN IPAaBHUJIBHO TPAKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJI HCIOJIB3YEMbIX
BCJIIMYHUH, HX 0003HaUYEHHS U CAWHHNIBI, HaXOOUTb (bOpMYJ'ILI, CBA3bIBAIONIUC [JAHHYIO

(U3NYECKYIO BEIMYHHY C JIPYTUMH BEITHIHMHAMH

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOIMCTBA TEN W TEIUIOBBIE SBJICHUS, HCIIOJbB3YS
(1)I/I3I/IT-ICCKI/IC BCJIMYWHBL: JAaBJICHUC ra3da, TeMieparypa, CpC€aHasd KMHECTHYCCKass SHEPTHUL
Xa0THYECKOI0  JBMXKCHUS MOJIEKYJl, CpEOHEKBaJpaTH4HAs CKOPOCTb MOJEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsIsI DHEprus, padbora raza, kKod(Q(GUIUEHT TMOIEe3HOTO
JOEHCTBHS TEIUIOBOTO JIBUTaTeNs; MPU ONHMCAaHWU IMPAaBHIBHO TPAKTOBAaTh (U3NUECKUN
CMBICJI HCIIOJB3YEMBIX BCJIMYHUH, HUX 0003HAUYEHUS U CAUHUIIBI, HAXOAHUTH (1)OpMy.]'IBI,

CBA3BIBAIOIIUEC JaHHYHO (1)I/I3I/ILICCKyIO BCJIMYUHY C APYT'MMHU BCIMYHNHAM

10.6

OnuchBaTh M3yYEHHBIE AJICKTPUUSCKHE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHUE SBICHUS
(poriecchl), UCTONB3yS (U3UYCCKUE BEIMYUHBL JJICKTPUUYCCKHUN 3apsill, DIICKTPHUECKOS
mojie, HampsHKEHHOCTh TIONS, TOTEHIMAJ, PA3HOCTb IOTEHIMAJOB;, IPH OMHCAHUHU
MPaBWJILHO TPAKTOBATh (DM3MUYECKUIN CMBICI HCIIOJIB3YEMBIX BEIMYUH, UX 0003HAYCHUS U
SIMHUIIBI; YKa3bIBaTh (HOPMYIBI, CBS3BIBAIOIIME JIAHHYIO (U3UYECKYI0 BEIHYHHY C

APYTruMHU BCIIMYUHAMUA

10.7

AHAJIU3UPOBATH (1)I/I3I/IIICCKI/IC MpoHCCChl MU ABJICHHUA, HCIIOJIb3YA (1)I/ISI/I'ICCKI/IC 3aKOHbI H




MPUHIUIBL: 3aKOH BcemupHoro Tsarotenus, I, I1 u Il 3akonsl HeloTOHA, 3aK0H COXpaHEeHUs
MEXaHUYECKOW DHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, MPHUHIMI CYIEPIIO3UIIAN CHII,
MPUHIUI PAaBHOMNPABHUS HMHEPIUANBHBIX CHUCTEM OTCYETA; MOJCKYISAPHO-KUHETHYECKYIO
TEOPHIO CTPOCHMSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBI3b CpeaHEH KUHETHICCKOW SHEPTHH
TEIUIOBOTO  JIBMDKCHUS MOJIGKYJ C aOCOJIOTHOH TEMIIEpaTypoi, TepBbId 3aKOH
TEPMOIAMHAMUKH; 3aKOH COXpPaHEHHS JIIEKTPHUIECKOTO 3apsna, 3akoH KymoHa; mpu 3ToM
pasiuuaTh CIOBECHYI (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOS BBIPAKCHUE U

ycIoBUS (TPaHUIIBI, 00JIACTH) TPUMEHUIMOCTH

10.8

OOBICHATHL OCHOBHEIE MIPUHIOUAIIBI ,HGP'ICTBI/IH MalInH, HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB;

pas3iindaTthb yCJIOBUA UX 0e30ITacHOr0 UCIOIh30BaHHUS B MMOBCEIHEBHOM JKH3HHU

10.9

BBITIONHATE DKCIEPUMEHTHI MO0 HCCICAOBAHUIO (DHU3UYECKUX SIBICHUH M TPOIECCOB C
HCIIOJIb30BAaHUEM MIPSMBIX M KOCBEHHBIX H3MEPEHHUH; TPU 3TOM (POPMYITHPOBATE MIPOOIEMY
(3amauy) ¥ TUIIOTE3Yy Y4eOHOIro 3KCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 IPEUIOKCHHOTO

000pyIOBaHMs, HPOBOAUTE OMBIT U (POPMYJIUPOBATH BBIBOJIBI

10.10

OCy]_HeCTBJI}ITI) MNpAMBIC W KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘I€CKI/IX BCJIIMYUH, IIpU ISTOM
BBI6I/IpaTL OINTHUMAIIBHBIA CITOCO0 HU3MEPECHUA U UCITIOJIb30BaTh M3BECTHBIE METOJABI OLICHKU

MOTPELIHOCTEN U3MEPEHUN

10.11

HccnenoBath 3aBUCHMOCTH MEXIy (HU3MYECKUMH BEIMYMHAMH C HCIOJIB30BAHUEM
OPAMBIX H3MEPEHHH; MPU 3TOM KOHCTPYHMPOBAaTh YCTAHOBKY, (PMKCHPOBATH PE3YJbTATHI
MOJY4YEeHHOH 3aBHCUMOCTH (U3UYECKUX BEIUYMH B BHJIE TaONUI U TpaduKOB, JeNaTh

BBIBOJKI IO pE3yJIbTaTaM HCCICI0OBaHUA

10.12

CobironaTh mpaBuiia 0€30MacHOrO TpyAa NMPH NPOBEJCHHHM HCCIICAOBAaHMA B paMKax
y4e0HOTO 3KCIIepUMEHTa, y4eOHO-UCCIEAOBaTENhCKOW W TPOEKTHON IesATENbHOCTH C

WCIIOJIb30BaHHEM N3MEPHUTEIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO 000PYAOBAHHUS

10.13

Pemats paC‘IéTHI:»Ie 3agadyn C SABHO Sa,Z[aHHOﬁ (I)HSH‘IGCKOﬁ MOZACIJIBIO, HUCIIOJIb3Ys
(I)I/ISI/I‘ICCKI/IC 3aKOHbI W TMPUHLOMWIIBI; HAa OCHOBEC aHajlu3a YCJIOBHUA 3aJadu BBI6I/IpaTB
(1)]/131/1‘1601(}7}0 MOACIb, BBIACIIATH (1)1/1314%01(1/16 BCJIIMYHHBI U (I)OpMyJ'ILI, HGOGXO,Z[I/IMHe JUIS
et peui€HusA, MpPpOBOAUTH paC‘-IéTbI U OLCHUBATh PCAJILHOCTH IIOJTYYCHHOI'O 3HAYCHUSA

(hM3HUECKOM BETUYMHBI

10.14

Pemats kadecTBEHHBIC 3aga4du: BBICTpaWBaTh JIOTHYCCKHU HCIPOTUBOPCUMBYIO LEIIOYKY

paccym;[eHHﬁ C OHOpOﬁ Ha N3YyYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/IBI/I‘l€CKI/IC SIBJICHUS

10.15

Hcnonp3oBaTh TpW  pelIeHWH Y4YeOHBIX 3a/a4  COBpPEMEHHble HH(MOpMAIMOHHBIC
TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPHUPOBaHUs, HHTEPIIPETALIMH U NPEACTaBICHUS Y4eOHON
W HayYHO-TIOMyJApHOW WHGOpMAIWK, TOIYYCHHONM W3 pa3INYHBIX HCTOYHHKOB;

KPUTUYCCKU aHAJIU3HUPOBATH MOJTYIaCMYHO I/IHq)OpMaL[I/IIO

10.16

[IpuBoanTH MpUMEpHl BKJIaJa POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE

HayKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcmonk30BaTh TEOPETUYECKHE 3HAaHUS 10 (U3UKE B TOBCEAHCBHON IKWU3HU IS
oOecrieueHrss 0€30MAaCHOCTH MPH  OOpalleHHd ¢ [OpudopaMd M TEXHHYCCKUMHU
YCTpOMCTBaMH, MJIi COXPAHCHUS 3IIOPOBbS M COOJIIOJICHUS HOPM 3KOJOTHYECCKOTO

TOBEJICHUS B OKPYKalollen cpee

10.18

PaGoTtate B rpynrne € BbIIIOJJHCHUCM Pa3jInYHbIX COLOUAJIBbHBIX poneﬁ, IMJIaHUPOBATH

paboTy TpyNIBL, palHOHATBHO  pacmlpeneniartb oOf3aHHOCTH M IJIaHUPOBATh




ACATCIIbHOCTh B HCCTAHAAPTHBIX CHUTyalUAX, aACKBATHO OLICHUBATL BKJIA[ KaXJOTO H3

YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpuBaecMoi poOIeMbl

11 KJIACC

Kon
MPOBEPSIEMOr0
pe3yabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTaThl OCBOCHHMSI OCHOBHOI1 00pa3oBaTe/IbHOI
NMPOrpaMMbl CpeHero 0o11ero 00pa3oBaHusi

111

JleMOHCTpUpOBaTh Ha MPUMEPaX POJIb U MECTO (PU3MKH B (POPMHUPOBAHHH COBPEMEHHOM
Hay4HOM KapTHHBl MHpa, B PA3BUTUU COBPEMEHHONM TEXHUKH M TEXHOJOTWH, B
MPAKTUYECKON NEATEIBHOCTU JIIOACH, IEIOCTHOCTh U EAMHCTBO (PU3NUECKOH KapTHUHBI

MHpa

11.2

VY4YuTHIBaTh TpPaHUIBl TNPUMEHEHHUS W3YYCHHBIX (U3MUSCKUX MOZETeH: TOYCUHBIH
JNIEKTPUYECKUN 3apsil, sIepHas MOJENIb aToMa, HyKJIOHHas MOJENb aTOMHOIO siipa MpH

peteHnn GU3NUECKUX 33129

11.3

PacrnioznaBath ¢usuueckue siBiIeHUs! (MPOLECCH) U OOBSCHATH UX Ha OCHOBE 3aKOHOB
SJICKTPOJMHAMHUKH W KBAHTOBOH (DHM3HMKH: dIEKTpUUecKash MPOBOJUMOCTh, TEIIOBOE,
CBC€TOBOC, XHMHUYCCKOC, MAIrHuTHOC )Z[eﬁCTBHH TOKa, B3aI/IMOI[CI\/'ICTBI/I€ MAar"suToB,
SJIEKTPOMArHUTHASl WHAYKIMS, JCHCTBHE MATHUTHOTO IMOJSl HA MPOBOJHUK C TOKOM U
NBIDKYIIWHCS  3apsj]l, OJEKTPOMAarHUTHbIE KOJIeOaHWUsI M BOJHBI, TNPSMOJIHMHEHHOE
pacmpoCcTpaHeHHEe CBETa, OTPAXKCHHUE, TPEIOMIICHHE, WHTepPEepeHIus, TUPpPaKIHs U
MoJIApU3allis CBeTa, aucHepcus cBeTa, (Gorodiekrpuueckui 3pdext (potosddexr),
CBETOBOC JIaBJICHHWE, BO3HUKHOBCHHE JIMHEWYATOrO0 CIEKTpa aToMa BOJAOPOJA,

C€CTCCTBCHHAA U UCKYCCTBCHHAA paIUOAKTUBHOCTD

114

OnuceiBaTh W3YYE€HHBIE CBOWCTBA BEIIECTBA (AJIIEKTPHUYECKHE, MATHUTHBIC, ONTUYECKUE,
DIEKTPUYECKYI0 TIPOBOAMMOCTh PA3UYHBIX Cpel) W DJICKTPOMATHUTHBIC SIBICHHUS
(mpotiecchl), HWCTONB3ysl (DM3MUYECKHE BEIWYHMHBL: JJICKTPUYSCKUH 3apsj, CHiIa TOKa,
AIEKTPUUECKOE HANPSDKEHUE, DJIEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTH IMOTCHIMAJIOB,
OC, pabora TOKa, HMHIYKIHMS MarHUTHOrO moOis, cwia Awmrmepa, cuia JlopeHna,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsS AJICKTPHUECKOTO0 M MArHUTHOTO TOJICH, MEepUOa U
4acToTa KOJIeOaHWW B KoJeOAaTenhbHOM KOHTYpE, 3aps] W CHJIa TOKa B IPOIEcCe
FapMOHHMYECKUX 3JCKTPOMArHUTHBIX KojeOaHui, (OKyCHOE pacCTOSHHE W ONTHYecKas
CWJIa JIMH3bI, IPU OMUCAHWU MPABWIBHO TPAKTOBATh (DM3MUYECKUN CMBICI HCIOIh3yEeMBIX
BEIIMYMH, WX O0O3HAUEHWS W CAWHMUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO

(1)I/I3I/IT-ICCKyIO BCJIIMYUHY C APYTUMU BEIMYNHAMU

115

OnuceiBaTh HM3Y4YCHHBIC KBAHTOBBIC SBJCHHS M IIPOIECCHI, MCIONB3YS (QHU3UUECKUE
BEJIMYUHBI: CKOPOCTh 3JCKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U YaCTOTa CBETA, DHEPTU
W UMIyJbc (POTOHA, IEpUO/] TTOTypacaja, SHEPTHs CBSI3U aTOMHBIX siJIep; PH OMUCAHUH
MPaBUJIHHO TPAKTOBATh (PU3UUYECCKUIN CMBICI HCIIOJIB3yEeMbIX BETUYHH, UX 0003HAUCHUS U
CMHUIIBL, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO (QH3MUYECKYI0 BEIUYHUHY C

APYTrUMHU BCJIMYHMHAMU, BBIYUCIIATH 3HAUCHUC (bHBPI‘ICCKOﬁ BCJINYMHBI

11.6

AHanm3upoBaTh (pHU3MYECKUE MPOIECChl M SBICHUS, HCIONB3Ys (U3MUYECKHE 3aKOHBI H

MPUHIMAIIBI: 3aKOH OMa, 3aKOHBI TIOCJICAOBATCIBHOIO H IMAPAJUICIBHOIO COCAWHCHHUA




MIPOBOAHUKOB, 3aKoH JIoyns — JleHna, 3aKOH 3JIEKTPOMarHWTHOW HWHIYKIMH, 3aKOH
MPSIMOJIMHEWHOTO  PAacIpOCTPAaHEHHs] CBETa, 3aKOHBI OTPAXEHHUS CBETa, 3aKOHBI
MpeJoMJICHHUs] CBeTa, ypaBHeHHME OHHINTeHHa ans ¢GoTodddexTa, 3aKOH COXpaHEHUs
SHEPTHH, 3aKOH COXPAaHEHHA WMITYJIbCa, 3aKOH COXpPAHEHUS JIIEKTPHUECKOTO 3apsia,
3aKOH COXPaHEHHs MAacCOBOTO YMCIIa, IOCTYNaThl bopa, 3aKk0H paJuoakTUBHOIO pacnaja;
P O3TOM pas3iuyaTh CIOBECHYIO (OPMYITMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPpAKCHHUEC U YCIIOBUA (I‘paHI/ILII)I, 06HaCTI/I) NMPUMCHUMOCTH

11.7

OHpCILC.TIHTL HalpaBJICHUE BEKTOpPAa MHAYKHOHWHW MArHUTHOTO IIOJIA IMMPOBOAHHUKA C TOKOM,

CHIJIBI AMnepa 1 CHUJIBI HopeHua

11.8

CTpouTh 1 OIHCHIBATh H300paKEHHE, CO3/1aBaEMOE TUIOCKAM 3€pPKaJIOM, TOHKOW JIMH30H

11.9

BEIMONHATE IKCIIEPUMEHTHI N0 HMCCIEAOBAHHUIO (U3MUYECKHX SBJICHUH W IMPOIECCOB C
HCTOJIb30BaHUEM IPSAMBIX U KOCBEHHBIX W3MEPEHHI; IpU 3TOM (POPMYIHPOBATH MIPOOIEMY
(3amavy) u rumoTe3y yueOHOro IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO

000pyAOBaHMS, TPOBOAUTH ONBIT U POPMYJIUPOBATH BBIBOIBI

11.10

OcyecTBasATh NPsMbIE M KOCBEHHBbIE H3MEpPeHMs (HU3WYECKUX BEIMYMH; NPH 3TOM
BBIOMpPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHS M MCIIOIB30BATh U3BECTHHIE METO/BI OLICHKH

MOTrPEUIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYESCKUX BEJIMUUH C UCIIOJIB30BAHUEM MIPSIMBIX H3MEPEHUIA;
P 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHUPOBATh pE3yNbTaThl IMOIYYCHHOMN
3aBUCHMOCTH (DM3MUYECKUX BEJIUYHMH B BUJIC TAONHUIl U TPapuUKOB, JIENaTh BBIBOJBI IO

pe3yabTaTaM UCCICAOBAHUA

11.12

Cobmonath mpaBuia 0€30MaCHOTO TPyAa NpPU MPOBEICHUU HCCIEIOBAHHWNA B paMKax
y4eOHOT0 AIKCIIEpUMEHTa, y4eOHO-MCCIeIOBATEIHCKON M MPOEKTHOM NEATeIhHOCTH C

HCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOUCTB U T1a0OPaTOPHOTO 000PYAOBaHUS

11.13

Pemats paC‘IéTHHe 3agadyn C SABHO 3aZ[aHHOI\/'I (1)H3H‘IGCKOﬁ MOZACIIbIO, HCIIOJIb3Ys
(1)I/I3I/IHGCKI/IG 3aKOHbI W TMPUHLOUIILI; Ha OCHOBEC aHajlu3a YCJIOBHUA 3aJadun BBI6I/IpaTB
(1)I/I3PI‘ICCKYIO MOACJb, BBIICIIATH (l)I/I3I/I‘IGCKI/I€ BCJIIMYHMHBI 1 (I)OpMy.]'IBI, H606XOILI/IML16 JJIA
eé peuiCHuA, MPOBOAUTH paC‘IéTI)I U OLHCHHMBATH PCAJBHOCTH IIOJTYUCHHOI'O 3HAYCHUSA

(hM3UYECKOI BETHYNHBI

11.14

Pemare xadecTBEHHBIC 3ajaun: BBICTPAUBATH JIOTUYCCKU HCTIPOTHUBOPCUHHUBYIO LICIIOYKY

pacCyIeHUH ¢ ONOPON HA U3YUYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUUECKUE SIBICHUS

11.15

Hcnonb3oBaTh TpH pelIeHWH Y4eOHBIX 3aJad COBPEMEHHBIE HH(POPMALHOHHbIE
TEXHOJIOTHH JJIS TIONCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAINN U TIPEACTABICHHS yueOHOH
W HAYYHO-TIONMYJSpHOW WHQPOpPMALUK, TMOJYYEHHOW U3 PAa3IMYHBIX HCTOYHHKOB;

KPUTHYECKH aHAJIM3UPOBATH MOJyYaeMyI0 HHPOPMALIHIO

11.16

O0OBICHATH MPUHIHAIIBI Z[eﬁCTBPIH MaIllrH, HpI/I60p0B 1 TCXHUYCCKUX yc’I’pOfICTB; pas3iniaThb

YCII0BUA UX 0e30IMacHOTO UCITOIL30BaHUS B MMOBCEIHEBHOM JKM3HU

11.17

[IpuBoaMTH TpUMEPH BKJIaZa POCCUHCKUX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE

HayKH, B 00BSCHEHHE MPOIIECCOB OKPYXKAOIIETO MHPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH

11.18

Hcronp30BaTh TeOpeTHYECKHME 3HAHUS 1O (HU3MKE B TIOBCEAHEBHOM JKU3HM JUIS
obecriedeHusi 0€30MaCHOCTH IpH  OOpalleHMH C TOpudopaMd W TEXHHYECKUMH
YCTPOWCTBAMH, MJIsI COXPAHEHHS 3H0pOBbS M COONIOJCHUS HOPM AKOJIOTHYECKOTO

MOBEJICHUS B OKPYXaIoIlIei cpee




11.19

PaGoTats B Tpynie ¢ BBHIOIHEHUEM PA3IIUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIBL, PAalMOHATBHO DPACHpPEAETSATh OOSM3aHHOCTH W IUIAHMPOBATh JIESTEIHHOCTH B
HECTaHJIAPTHBIX CUTYAIUsIX, aIeKBAaTHO OIICHUBATH BKJIA]] KAXKIOTO U3 YUACTHUKOB I'PYIITHI B

pelleHre paccMaTpHUBaEeMOit IPOOIIEMBI




INPOBEPSIEMBIE 2JIEMEHTbBI COAEP)KAHUA

10 KJIACC

Kon

paszena Kox npoBepsiemoro sj1emMeHnTa IIpoBepsieMble 3JIEMEHTHI COIEPKAHUS
(N

OU3UKA U METOAbI HAYUYHOI'O ITO3HAHW A

®u3uka — Hayka o nmpupozae. HayuHele MeToAbl MO3HAHUS
1.1 OKpyXaromero Mupa. Pomp 3kcmepuMmeHTa M TEOpHUM B

MPOIIECCE MO3HAHUS MPUPOJIBI. DKCIICPUMEHT B (DU3HKE

MogenmupoBanue (U3UIECKUX SIBICHUM M IIPOIICCCOB.
Hayunble rumote3pl. @u3znyeckue 3aKOHbBI U TEOPHH.
19 I'panuiel mpuMEeHUMOCTH (U3NUECKUX 3aKOHOB. [IpuHIMT
' cooTBeTCTBHUA. Ponmb ¥ MecTo QU3MKK B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B IPAKTUUECKOU

JNEeITEeNbHOCTH JII0NEH

2 MEXAHUKA

KNMHEMATUKA

911 MexaHndeckoe JIBIKEHUE. OTHOCUTENBHOCTD
MexaHu4deckoro ABMkeHus. Cucrema orcuéra. TpaexkTopus

[lepememnienne, cKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs
212 CKOpOCTb) M YCKOpPEHHE MaTepHalbHOM TOYKH, HX
MPOEKIIMH Ha OCH cucTeMbl KoopauHaT. CloxxeHue

MIEPEMELICHHUN U CII0KEHNUE CKOPOCTEN

PaBHOMEpHOE W paBHOYCKOPEHHOE  NPAMOJIMHEIHOE
213 IBWKeHHe. I'paduky 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, yTH U TIePEeMENIeHHSI MaTepHAIbHOW TOYKH OT

BpEMEHU

91 214 CBo0OoHOE TajieHue. Y CKOpeHUe CBOOOTHOTO TIaICHUS

KpuBonuneitnoe nBuxeHue. PaBHOMepHOE JIBUKEHHUE
215 MaTepUaJIbHON TOYKH MO OKPYXHOCTH. YIJIOBas CKOpPOCTh,
JIMHEHHAS CKOpOCTb. Tlepuon u JacToTa.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

216 TexHudeckue  yCTpOMCTBA:  COMIOMETP,  JABWKCHHE
CHaps10B, LIEMTHBIE M PEMEHHBIE NTEpeIadn

[lpaktnueckue  paboTel.  M3mepeHne  MTHOBEHHOH
ckopocTH. HMccnenoBaHue COOTHOLIEHHSI MEXAY IMyTIMH,
217 IPOMICHHBIMU TEJIOM 3a IIOC/IeZOBaTEIbHbIE paBHBIC
o IIPOMEXKYTKU BPEMEHH IIPH PaBHOYCKOPEHHOM ABHXKEHUU C
HAa4yaJbHOW  CKOpPOCTBIO, paBHOW Hymo. M3ydeHue

JABWXXCHUS IIIapvuKa B BA3KOH KHIKOCTH. I/I3yquI/Ie




JABWKCHUA TCJIA, 6pOI.HCHHOI‘O TOpHU30OHTAJIBHO

2.2

TIMHAMUKA

221

ITpunuun otHocutenbHOCTH [amumies. IlepBbili  3aKkoH

Hprorona. MHepunanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [TpyHIMD cyneprno3uiu cuil

2.2.3

Bropoii 3akon HproToHa a9 MarepuaqibHOW TOUYKH B
uHepuuanbHoli cucteme orcuéra (MCO). Tpermii 3akoH

HrroToHa AT MaTCpUAJIbHBIX TOUCK

224

3akoH BcemupHOro taroTerms. Cuia Tsokectd. [lepas

KOCMHYECKass CKOPOCTh. Bec tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tperne. Cuina TpeHUS CKOIBXECHUS U
cuma TpeHuss mokos. Koaddumument Tpenmsa. Cuna

COIIPOTHUBJICHUS IIPU ABUIKCHUU TCJIa B )KUJIKOCTHU WUJIN ra3c

2.2.7

[NoctynarenbHOE M BpallaTelbHOE IBWKCHUE a0COJIFOTHO

TBEPAOrO TeNa

2.2.8

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpalicHus. IInedo cuibl.

VYcnoBus paBHoBecus Teépaoro tena B MCO

2.2.9

Texauueckue YCTPOﬁCTBaZ MNOAIIMUITHUKH, JABHKXCHHC

HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Mpaktudeckue pabotThl. M3ydeHue NBIKeHHS Opycka IO
HAKJIOHHO# TUIOCKOCTH TOJ] JCHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCHMOCTH CHII YIIPYTOCTH,
BO3HHUKAIOIMX B JehopMHUpyeMOl MpPYKHHE U PE3NHOBOM
oOpasme, OT Benu4mHBI WX Jedopmanun. VccnemoBanne
YCIOBHH paBHOBECHS TBEPIOTO Tesld, HMEIOIIET0 OCh

BpalicHus

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

231

NMnynbc MaTepualbHOM TOYKH, CHCTEMbI MaTe€pUaJIbHBIX

TOYCK. I/IMHYJ'ILC CHJIbI U UBMCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumnyiasca B MCO. PeakTtuBHOE

JBUIKEHHE

2.3.3

Pabora crtel

234

MOUTHOCTD CUIEI

2.35

Kunernueckas sHeprusi MmarepuaibHOi Touku. Teopema o

KUHETUYECKON SHEepTruun

2.3.6

[HoTennmansuas sHeprus. [loTeHManbHAas SHEPTUs YIpyro
neOpMUPOBAHHON MPYXKHUHBI. TlOoTEeHIMATbHAS DHEPIHUs

Tea BOJIU3U MOBEPXHOCTH 3eMITH




[NoTeHnmanbHbIC U HEMOTEHIMATBHBIC CHITBL. CBSI3b PabOTHI
237 HEMOTCHIIMANBHBIX CHUJI C U3MEHEHHEM MEXaHWYEeCKOM
SHEPTUH CUCTEMBI Tel. 3aKOH COXpPaHEHHS MEXaHWYEeCKOH

SHEePTHUH

2.3.8 VYnpyrue u Heynpyrue CTONKHOBEHHUS

239 TexHu4ecKue YCTpPOWCTBA: [BHKEHUE PAKET, BOJOMET,

KOTIEp, IPY>KUHHBIA TUCTOJIET

[MpakTrueckue pabotThl. M3ydeHue CBS3M CKOPOCTEH Ten
2.3.10 npu Heynpyrom ynape. McciaenoBanue cBsizu pabOThI CHITBI

C N3MCHECHUEM MEXaHHIECKOU OHEPruun Tejiia

MOJIEKYJIAIPHASA ©®U3UKA U TEPMO/IMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

OCHOBHBIE ~ TOJNOXEHUS  MOJEKYJISIPHO-KUHETUUECKOM
311 teopuu. bpoyHoBckoe nmBmwkenue. Huddysusa. Xapakrep

JABWKCHUA U BSaHMOHCﬁCTBHH JacTul B€OICCTBA

312 Mopenu cTpoeHHsI ra3oB, KUIKOCTEH W TBEPABIX TEI U
00BsICHEHHE CBOMCTB BelleCTBa HA OCHOBE dTHX MOJENeH

Macca wmomnekyn. KonmdectBo BemectBa. IlocTosiHHAS
3.1.3
ABoraapo

314 TemnoBoe paBHOBecwe. Temmeparypa U €€ H3MEpEHHE.
[lIxana remnepatyp Lenscus

315 Mopens  uaeansHoro rasza. OCHOBHOE  ypaBHEHHE
MOJICKYJISIPHO-KHHETHUECKON TEOPUH UCATBHOTO ra3a

AbconoTHas  TeMmreparypa KaK Mepa  cpenmHeit
3.1.6 KHHETHYECKOU SHEPTUH TETUIOBOTO JIBIKCHUS YAaCTHII rasa.

[IIxana remnepatyp KenberuHa

3.1.7 VYpasuenne Knanelipona — Menneneesa. 3akoH JlansToHa

l'azoBbie 3akoHbl. M3ompolriecchl B HJACAIBHOM Tra3ze ¢
3.1.8 MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMa, U30X0pa,

n3obapa

3.1.9 TexHUYeCKHE yCTPOUCTBA: TEPMOMETP, OapoOMeTp

[Mpaktudeckue pabotel. M3MepeHue Macchl BO3ayxa B
3.1.10 KJIACCHOM KoMHaTe. lcciemoBaHue 3aBUCHMOCTH MEXIY

napamMeTpaMu COCTOAHUSA Pa3pCKCHHOIO ra3a

3.2

OCHOBBI TEPMOJIMHAMUKHA

321 TepMoauHamuyeckass cuUcTeMa. BHYTpeHHSIE SHeprus
TEPMOJMHAMHUYECKOU CUCTEMBI H CITIOCOOBI €€ N3MCHEHHUS

322 KomuuecTBo Temmorel u pa®oTa. BHyTpeHHSS sHeprus

OJJHOATOMHOI'O MJI€aJIbHOT'O Ira3a




3.2.3

BHﬂBI TCIUIonepeaaun: TCILIONPOBOAHOCTb, KOHBCKIIUA,
H3JIYy4YCHHC. TemnoéMKkocTh TEIA. y,[[eJ'IBHaH TEIJIOEMKOCTh
BCIICCTBA. Pacuér KOJIM4YCCTBA TCIIJIOTBI I1pu

TEIUIonepeaadec

3.24

[epBblii 3aKOH TEPMOJMHAMHKH. [IpHMEHEHHE MEepBOrO
3aKOHA TEPMOJMHAMHKH K H3omporeccaM. [ padpuyeckas

WHTEpIpeTanus paboThl raza

3.2.5

TemnoBble MamuHbl. [IpUHUMNBI IEUCTBUS TEIJIOBBIX
MarmH. [IpeoOpa3oBaHus PHEPTHH B TCILIOBBIX MalllMHAX.
Koaddumment mnoneznoro neiictBust (manee — KIIM)

termnoBoi MamnHbl. Hukn Kapuo u ero KI1

3.2.6

Bropoit  3akoH  tepmomuHammku.  HeoOpatumocTs
mpouecco B npupoge.  TemioBele  JBUTaTelM.

DKoJNorn4ecKkue mpodIeMbl TETIOIHEPTETHKH

3.2.7

TexHuueckue  ycTpoOiiCTBa:  JIBUraTelb  BHYTPEHHETO

cropanus, ObITOBOH XOJIOIWIbHUK, KOHJIUIIUOHED

3.2.8

IIpakTHueckue paboThL Nsmepenue YAEIBHOU

TEINIOEMKOCTH

ATI'PETATHBIE COCTOSHMA BEINECBA. ®A30BBLIE ITEPEXO/IbI

[MapooOpazoBanue u KoHAeHcalus. VcrnapeHne U KUTIeHHe.

3.3.1 VYaenbHass  TemyoTa  mapooOpa3oBaHMA.  3aBUCHMOCTD
TEeMIIEpaTypbl KUIIEHUS OT AABJICHUS
332 AOcomoTHas W OTHOCHTENBHAs BIQKHOCTh BO3ZyXa.
o Hacsiiennsiii nap
Teépmoe teno. Kpucramwmueckue u amopdHble Tela.
3.3.3 AHU30TpONHA CBOMCTB KpHCTALIOB. JKHUIKHE KPUCTAJUIBL
3.3 CoBpeMeHHbIE MaTeprabl
334 [InaBaeHne W KpUCTAIM3aUMsA. YJAelbHas TeIUoTa
o riaBieHus. CyOaumManust
3.35 VYpaBHeHHE TEIUIOBOrO OajlaHca
TexHUUECKHE YCTPOWCTBA: TUTPOMETP M ICHXPOMETP,
336 KaJOPUMETP, TEXHOJOIMM IOJNyYEHHS COBPEMEHHBIX
o MaTepuajoB, B TOM 4YHCIE HAaHOMAaTepHaIOB, U
HaHOTEXHOJIOTUU
3.3.7 [Ipaktudeckue paboThl. MI3MepeHne BIaXHOCTH BO3AyXa
4 OJIEKTPOAUHAMUKA
OJIEKTPOCTATHUKA
4.1 411 OnekTpuzanys Ten. ONeKTpudeckuil 3apsn. JlBa Buma

AJICKTPUICCKUX 3apsi10B




41.2

HpOBO}lHI/IKI/I, JAUDJICKTPUKU U MOJTYIIPOBOAHUKHA

4.1.3 3aKk0H COXpaHECHHS IEKTPUICCKOTO 3apsaa
4.14 Baumoneiictsue 3apsaos. 3akon Kynona
OnekTpuueckoe mone. HanpskEHHOCTH 3IEKTPUUECKOTO
415 nons. [lpunnun cynepnoszunuu. JIMHUM HampsHKEHHOCTH
3JIEKTPUIECKOTO OIS
116 PaGota cunm snextpocratmyeckoro mnonsd. lloTenuuan.
o PasHocTh moTeHIIMAIOB
117 ITpoBogHUKH U JIUBIEKTPUKHU B MOCTOSIHHOM
o NIEKTPUIECKOM IToJe. JnaneKTpuieckast MpOHULIAeMOCTh
ONeKTPOEMKOCTb. Konnencarop. OneKTpoEMKOCTh
4.1.8 IJIOCKOTO  KOHJIEHCATOpA. OHeprusi  3apsLKEHHOTO
KOHJIeHCaTopa
TexHu4eckue yCTpONCTBA: 3IIEKTPOCKOI, 3JIEKTPOMETD,
419 ANEKTPOCTATHYECKAS 3aluTa, 3a3eMIIeHUE
o ANEKTPOTIPUOOPOB, KOHICHCATOpP, KCEPOKC, CTPYHHBIN
IPUHTED
4110 [IpakTnueckue pabGoTel. M3MepeHne 3IEKTPOEMKOCTH

KOHJICHCATOPa

4.2

[IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

Ycnopus CYII€CTBOBAaHNA IOCTOAHHOTO 3JICKTPUYECKOTO

421 Toka. Ucrounuku Toka. Cuia Toka. [locTOSHHBIN TOK
4.2.2 Hanpsioxenue. 3akon OMa a1 yyacTka Lenu
423 DIIEKTPUIECKOE COTIPOTHUBJICHHE. YnensHOE
o COTIPOTHUBIICHUE BEIICCTBA
424 [NocnenoBarenbHOE, napaJuieibHoe, CMEIIaHHOE
o COEJIMHEHNE MTPOBOIHUKOB
4.2.5 Pabota sanextpudeckoro Toka. 3akoH Jxoyms — Jlenma
4.2.6 MoIIHOCTE 3IEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuia (garee — DJIC) m BHyTpeHHEE
4.2.7 COTIPOTHBJICHUE WCTOYHHMKA TOKA. 3akoH OMa I TOJTHOM
(3aMKHYTOI1) eKTpuiecKoi renu. KopoTkoe 3aMbIkaHme
ONEeKTpOHHAas  MPOBOAWMOCTh  TBEPABIX  METAJUIOB.
4.2.8 3aBHUCHMOCTH COTIPOTHBIICHHUS METAJUIOB OT TEMIEepaTypHl.
CBEpXIIPOBOIUMOCTH
DNEeKTpUYECKUA TOK B Bakyyme. CBOMCTBa 3IEKTPOHHBIX
429
MTy4YKOB
4210 [ToymipoBOTHUKH. CoOcTBeHHas u TIpUMECHast

MPOBOAUMOCTh  TIONYyHpoBOMHUKOB.  CBoiictBa  p-n




nepexozaa. [TomynpoBoJHIKOBEIE IPUOOPEI

4211

DNEKTPUYECKUI TOK B AIIEKTPOIUTAX. DIEKTPOIUTHUIECKAS

JIACCOITHAITHS. DIIEKTPOIN3

4.2.12

aﬂeKTpI/I‘IeCKI/Iﬁ Tok B Trazax. CaMOCTOATCIbHBEIA U
HECaMOCTOSTEIbHBIN paspsn. Paznuunnie THIIBI

caMocCToATeNbHOro pazpsaa. Monnus. [lnazma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIEPMETpP,  BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, DJIEKTPOHArpeBaTelIbHBIC
PUOOPHI, AIEKTPOOCBETUTEIBHBIC MPHOOPHI, TEPMOMETP
COTIPOTHBIICHUS, BaKyyMHBIH JHOA, TEPMHUCTOPH U

(oTOPE3UCTOPHI, MOTYTIPOBOIHUKOBBIM AUO, FaJIbBAHUKA

4.2.14

IIpakTHueckue paboTHL. N3yuenue CMEIIaHHOTO
COCIUHEHNS PE3UCTOPOB.
N3mepenne 3/IC UCTOYHMKA TOKa U €ro BHYTPEHHETO

comnpotusienus. Habmonenue snexrponusa

11 KJIACC
Kon
Kox npoBepsiemoro siemeHra IIpoBepsieMble 31€MEHTBI COAEPKAHUS
pasaena
4 OJIEKTPOIMHAMUKA
MATHUTHOE I[OJIE. SJIEKTPOMATI'HUTHAS MHAYKIA
IlocTosiHHBIE MarHUTHL. B3anMonelHCTBUE MOCTOSHHBIX
431 MarHuToB
MarautHoe moJje. BekTop MarHUTHOM MHAYKIUH.
ITpuHnun CYIIEPIIO3HLIH. Jlunun MarHUTHOU
432 nHAyKuuu. KapTuHa TuHUA MarHUTHON MHTYKIIUH TIOJIS
[TOCTOSTHHBIX MarHUTOB
MaruauTHoe 1noJie MpoBOoJHUKA ¢ TokoM. KapTuHa TuHUi
[oJIA JUIMHHOTO MPSAMOTO MNPOBOJHUKA U 3aMKHYTOT'O
4.3 433 KOJIBIIEBOTO MPOBOJHMKA, KaTyIIKA C TOKOM. OIBIT
Opcrena. BzaumoseiicTBre NpoBOIHUKOB C TOKOM
434 Cuna Amrriepa, €€ MOAYJIh M HalpaBJieHNE
Cuna JlopeHna, e€ Moaynb U HampaBieHUE. J[BHKEHHE
435 3apsKEHHON YacTHIBl B OAHOPOAHOM MarHUTHOM IIOJIE.
Pabota cwer JIopenia
4.3.6 SIBneHne 3IeKTPOMarHUTHOW MHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIUN
4.3.8 OJIC waayknuw. 3aKOH AIEKTPOMATHUTHOW WHIYKIIAU




®dapanes

BuxpeBoe nanekrpudeckoe mone. OJC HHIYKIUHA B

4.3.9 NPOBOJAHMKE,  JIBHXKYINEMCS  IOCTYNATEIbHO B
OJHOPOAHOM MarHUTHOM IIOJI€
4.3.10 [pasuio Jlena
WnnyktuBHOCT.  SIBnenme  camomHmykimmn. OJ[C
4311
CaMOMHIYKLINHU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM
43.13 DJeKTpOMarHUTHOE T0JIe
TexHuyeckre  yCTpOMCTBA:  MOCTOSIHHbIE — MarHWTHI,
4.3.14 3JIEKTPOMArHUTHl, ANEKTPOABUTATEND, YCKOpHUTENN
ANIEeMEHTAPHBIX YaCTHLI, HHAYKIIMOHHAS TIeYb
[IpakTiaeckne paOoThL. M3ydeHWe MarHWUTHOTO TIOJA
4315 KaTylIKKd C  TOKOM. HccnenoBanne  gercTBUA

IIOCTOSHHOTI'O Mar"sura Ha paMKy C TOKOM.

HccnenoBanne SBISHUS AIEKTPOMArHUTHON WHYKIIHH

5 KOJIEBAHUM A 11 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU S
Konebarenpnag cucrema. CBoOomHble KoJieOaHUA.
5.1.1 l'apmonnueckne  xoneOanmsa.  Ilepwon,  wacrora,
amIuiTya 1 ¢asza kojedaHui
5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTHYECKUN MasTHUK
YpaBHenue TapMOHUYECKUX KOJIeOaHMIA.
5.1.3 Kunematuueckoe u OUHAMHUYECKOE OIIMCaHUE
KOJIe0aTENbHOTO JABHKCHHUS
[IpeBpamenue SHEPrUH pu TapMOHHYECKUX
14 kojeOaHusx. CBsi3b aMIUIMTYbI KOJIeOAaHWUH MCXOIHOM
51 >1. BEJIMYMHBI C aMIUTUTyJIaMH KoJieOaHWH e€ CKOpPOCTH H
' YCKOPEHUs
Konebarenbupiit KOHTYP. CBobonHbIe
JJIEKTPOMAarHUTHBIE  KojeOaHus B HJICATHHOM
5.1.5 KOJIe0aTeIbHOM KOHTYPe. AHanorus MEXIy
MEXaHUYECKUMH U JJIEKTPOMArHUTHBIMU KOJICOaHHUSMHU.
®opmyna Tomcona
6 3aKOH  COXpaHCHHS  DJHEPrUM B HJCATHLHOM
>1. KoNIe6aTeN-HOM KOHTYPE
BriHyxaeHHble MexaHWdeckue KoseOanus. PesoHaHc.
5.1.7 Pe3onancnas KpHUBasl. Brinyxnennsie

QJICKTPOMArnuTHBIC KoJIeOaHus.




5.1.8

[IepemennsIif Tok. CHHYCOUJANIbHBIN IEPEMEHHBIN TOK.

519

MoIHOCT, TEPEMEHHOTO TOKAa. AMIUTUTYIHOE |

HCﬁCTBymMCC 3HAYCHUEC CUJIbI TOKA U HAIIPSHXKCHUA

5.1.10

Tpancdopmarop.  IlpomsBoxmcTBO,  mepemada
MOTPeOJICHUE IEKTPUICCKON HEPTUU. DKOJIOTUICCKHEC
PUCKM TIpH MPOW3BOACTBE DIEKTPHUECKON IHEPTHUH.
Kymprypa  wmcmomb3oBaHWS — JJIEKTPOIHEPTHH B

MOBCETHEBHOM KU3HUA

5111

Texuuueckue YCTPOWCTBA: celicmorpad,

ANEKTPUIECKHIA 3BOHOK, IMHHUH AIIEKTpOIIepeiad

5.1.12

[IpakTiaeckne paboTel. VMccnemoBaHWe 3aBHCHMOCTH
nepuojia MajblX KojieOaHWH Tpy3a Ha HUTH OT JJTHHEI
HUTH ¥ Macchl Tpy3a. MccnenoBanue nepeMeHHOro ToKa
B LeNd U3  I[OCIEOOBAaTEIIbHO  COCIUHEHHBIX

KOHJICHCATOpa, KaTyIIKH U PE3UCTOpa

5.2

MEXAHUWYECKHUE N 5JIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHuyeckre BOJHBI, YCJIOBUSL PaclpOCTPaHEHUS.
ITepuon. CkopocTh pacnpOCTpaHEHUS U AJIMHA BOJIHBL.

HOHGpe‘IHBIe " IpOJOJIbHBIC BOJIHBI

5.2.2

Wntepdepennus u audpakims MEXaHHIECKHX BOJTH

523

3Byk. CxopocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa.

TemOp 3ByKa

524

ONEeKTpOMarHWTHBIE  BOJHBI.  YCIOBHS — M3Iy4EHHUS
JJIEKTPOMAarHUTHBIX ~ BOJH. B3amMHas opueHTanus
BekTopoB E, B u v B 31EKTpOMarHUTHOW BOJIHE B

BaKkyyMe

5.25

CsolicTBa OJICKTPOMAriUTHBIX BOJIH: OTpaXx€HUeE,
MMpCIOMIICHHC, noJrsipusanus, ,Z[I/I(l)paKL[I/ISI,

uHTepdeperuns. CKOpOCTh AEKTPOMArHUTHBIX BOJTH

5.2.6

Illkana  2N€KTpOMAarHUTHBIX  BOJH. IIpumeHenue

OJICKTPOMArdHMTHBLIX BOJIH B TEXHUKE U 6I)ITy

5.2.7

HpI/IHLII/IHLI paaruoCBA3U U TCICBUACHUS. Pa,Z[I/IOJ'IOKaLII/ISI.

SHGKTpOMaFHI/ITHOG 3arpsA3HCHUC Oprxa}omeﬁ Cpeabl

5.2.8

TexHuueckue yCTpOMCTBa: MY3bIKaJIbHbIE
WHCTPYMEHTEHI, YIbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE
U  MEIWIMHE, pajaap, paaguonpuéMHHUK, TEIEBU30D,

anTeHHa, Tenedon, CBU-neus

53

OIITUKA

53.1

[IpsimonuHeliHoe pacmpocTpaHeHHue CBeTa B




oJHOpoHOM cpexe. JIyu cBera

5.3.2

OTpakeHne CcBeTa. 3aKOHBI  OTPAKCHHUS  CBETA.

IToctpoenne H300paKeHMIA B TNTOCKOM 3epKajie

533

[penomsenne  cBera.  3aKOHBI — HPEJIOMJICHUS — CBETA.

AOCOIIOTHBIN MOKA3aTelNb MMPEJIOMJICHHUA

534

IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBId  yron

TIOJTHOT'O BHYTPEHHET'O OTPAXKCHUA

535

Hucnepcust cBera. CloXHBII cocTaB 0enoro caera.

IBser

5.3.6

Coluparormue u pacceuBaOINe TUH3BI. TOHKas JIMH3A.
dokycHOE pacCTOsSHHE M ONTHYeCKas CHia TOHKOM
nuH3bl. [locTpoeHne M300pakeHUil B COOMpAIOIIMX U
pacceuBaomux JuH3aXx. dopmyna TOHKOW JIMH3BL

VBennduenue, qaBacMoe JIHH30M

5.3.7

IIpenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONITUKHU

5.3.8

Wnrtepdepenmmss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnous HaOmMOICHUS MakCUMyMOB M MHHHMYMOB B
nHTep(QEepeHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpaxuus cera. JudpakuuonHas peméTka. Y cioBue
HAOMIOAEHUsT TIJIaBHBIX MAaKCUMyMOB IIpH IaJACHUH
MOHOXPOMATHYECKOr0 CBeTa Ha AU(PaKLIMOHHYIO

peLETKy

5.3.10

Honapmaunﬁ CB€Ta

5311

TexHnueckue yCTpoWCTBa: OYKH, Jymna, ¢oroammnapar,
MPOEKIIMOHHBIN  amlmapar, MHKPOCKOM, TeJIeCKOT,
BOJIOKOHHAsI ~ ONTHKA, JU(PAKIMOHHAS  pemeTKa,

OoJIIpOU L

5.3.12

[Ipaktnueckue  paboTel. M3MepeHue  mokazaTes
npenomiieHus. VccnenoBanne CBOWCTB M300paKEHUI B

nrH3ax. HaOmonenne qucnepcun cBeTa

BJIEMEHTbI CHELIUAJIBHOM TEOPMU OTHOCUTEJIBHOCTU

I'paHMuBl NPUMEHMMOCTH KJIACCHYECKOM MEXaHUKH.

HOCTy.HaTLI TCOPUHU OTHOCUTCIIBHOCTU: NHBAPUAHTHOCTD

61 MOJAYJII CKOPOCTM CBETa B BaKyyme, TMPUHIIHII
OTHOCHTCILHOCTH DUHIITCHHA
OTHOCHUTENLHOCT,  OJHOBPEMEHHOCTH.  3aMeICHHC
62 BPEMCHHU 1 COKPAIICHUE JTHHBI
6.3 OHeprus U UMIyJIbC CBOOOIHOM YacTUIIBI




CBsi3p MacChl C JHEPTUCH W UMIYIBCOM CBOOOHOM

o4 YaCTHUIIBl. DHEPTHsI TOKOSI CBOOOIHON YaCTHILIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. @opmyna Ilnanka cBsizu Heprun (HOTOHA C
r11 €ro 4acToTOi. DHeprus U UMIyJIbC HOTOHA
OtkpeiThe U uccienoBanue Gorodddexra. OnbiTer AL
712 CroineroBa. 3akoHbI poTorddhekra
7.1 VYpasaenne DitamTeitHa mist dorodddexra. «KpacHas
L3 rpaauma» dpotodddexra
7.14 Hasnenue ceeta. Onbitel [1.H. JIeObeneBa
7.15 XUMHUYECKOE ACICTBUE CBETA
TexHuueckue ycTpoiicTBa: (OTO3IEMEHT, (OTOAATUHK,
10 COJTHEYHas Oarapesi, CBETOIHO/
CTPOEHHUE ATOMA
Monenb aroma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 HCCIIEOBAHMIO CTpOeHUs aToMa. [ImaneTapHas Mozensb
aToMa
[ocrynater bopa. Usnyyenue u nornomenne (GOTOHOB
IpU TIEpEeXoJie aTOMa C OJHOTO YPOBHS JHEPTUH Ha
122 npyroir. Buasl crektpoB. CHEKTp YpOBHEH 3HEpPrHH
aToMa BOJIOpo/a
7.2 BonnoBeie cBoiicTBa wactul. Bonnel ge Bpoiis.
7.2.3 KopnyckynsapHo-BojHOBON — nyanmusMm.  Jludpakius
3NIEKTPOHOB Ha KpUCTaJlIax
CroHTaHHOE M BBIHYXJICHHOE H3Ty4eHHE. Y CTPOMCTBO
724 W IPUHLMT padoThI J1a3epa
TexHUuecKre YCTpONCTBA: CIEKTPalbHBIM  aHaIU3
72 (ciexTpockort), 1a3ep, KBAHTOBBINA KOMITBIOTEP
[Ipaktnueckue pabotel. HaOmroneHwe nuHeHyaToro
728 CIEKTpa
ATOMHOE S1PO
MeTtoabl HaOMIOAEHUS W PErHCTPAlMH 3JIEMEHTapHBIX
7.3.1 S
73 OtkpeiTHe paauoaktuBHOCTH. OmbiThl Pesepdopaa mo
' OIIPEACICHUIO COCTaBa PAAMOAKTHBHOIO H3ITyYCHHUSI.
732 CaoiictBa anb(da-, Oera-, ramMma-m3nydeHus. BnusHue
PaaMoaKTUBHOCTH Ha KHUBBIE OPTaHU3MBI
7.3.3 OTKpBITHE TIPOTOHA W HeWTpoHa. HykioHHas momenb




snpa [eiizenOepra — MBanenko. 3apsn siapa. MaccoBoe

YuCJIO dapa. H3oTo1b!

Anbda-paciaa. DIEKTPOHHBIH W ITO3WTPOHHBEIN OeTa-

734 pacnan. ['amma-mzmydeHwe. 3aKOH pPagOaKTHBHOTO

pacnaza

OHeprusi CBsI3W HYKJIOHOB B fANpe. SAepHBIE CHIIBL
735 HedexT macchl sapa
7.3.6 SnepHble peakunu. /leneHue u cUHTE3 A1ep

Snepuerit peakTop. TepmosimepHsiid cuaTe3. [IpodmeMbl
7.3.7 Y TIEPCIIEKTUBHI SIIEPHON SHEPTeTHKU. DKOJIOTUUYECKHE

ACTIEKTHI SACPHON PHEPTETUKH

Onementapuble  4dacTulbl. OTKpbITHE  MO3UTPOHA.
738 dyH1aMeHTaTbHBIE B3aHMOIEHCTBUS

TexHuueckue  yCTpPOMCTBA: IO3UMETpP,  Kamepa
739 BunbcoHa, siepHbIii peakTop, aToMHas 60M6a

[IpakTiaeckne pabotel. MccrmenoBanue TPEKOB YACTHIL
7310 (110 TOTOBBIM (hoTOrpadUsIM)

BJIEMEHTBI ACTPO®U3UKHA

Bun 3Bé3nHoro Heba. Co3Be3nus, spkue 3BE3BI,
81 IJTAHETHI, UX BUUMOE JIBIDKEHHUE

Conneuynast cucrema. [lmaHeTl 3eMHON TPYIIIBL.
8.2 [InaHeTpI-TUTaHTBl W WX CIYTHUKH, KapJIMKOBBIE

maHeThl. Manble Tena COTHEYHON CUCTEMBI

Connne, ¢otochepa wu armocdepa. ConHeuHas
8.3 AKTHUBHOCTb
8.4 Hcrounuk 2aeprun CostHIA U 3BE3

3BE3mbl, HX OCHOBHBIE  XAapakTEPUCTHKU:  Macca,

CBETUMOCTB, pPaJHyc, TEMIepaTypa, HX B3aUMOCBS3b.

JmarpaMma  «CHEKTpaJbHBIA KJIACC — CBETUMOCTHY.
85 3BE3AbI TVIABHOW MOCJIEAOBATENBHOCTH. 3aBUCUMOCTb

«Macca  —  CBETHMOCTB» Uil 3BE3N  IJIaBHOM

MOCIIEJOBATEILHOCTH

Buytpennee CTpOEHUE 3BE3 L. CoBpemMeHHbIE
8.6 MpENCTaBICHHUS O MPOUCXOXKICHUH 1 3Boronny CoHIa U

3BE31. DTallbl JKU3HH 3BE3NT

Mneunstii Ilyte — nHama [amaktuka. CrmpanbHast
87 cTpykTypa ['anmakTuku, pacnpenencHue 3BE3JN, rasa u

neutd. ITonoxenue u asmwxkenue ComnHia B amakTuke.

[Tnockast u ceprudeckas moaACUCTEMBI | amakTHKU




Tuns! ranaktuk. Paguoramaktukyu u kBazapsl. UE€pHble

88 JBIPHI B SIApAx rajJakTUK
Bcenennas. Pacmmpenune Bceenennoi. 3akon Xa606:ma.
Pazberanne ramaktuk. Bospact u pamgmyc Bcenennoii,

89 Teopuss  bonpmoro  B3peiBa.  Mogens  «ropsuen
Bcenennoit». PenukroBoe uzinyueHue

8.10 Macmtabnast cTpykrypa Bcenennoil. MeraramakTuka.

Hepeménnrie mpobiaeMbl aCTpOHOMHH










