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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBAaHUN K pe3yabTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENbHON MPOrpamMMBbl,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (enepanbHOil paboueil mporpaMMbl BOCIHTAHUS H
KOHIIETILMY IIpernoiaBaHus yueOHoro npeaMera «Pu3nka» B 00pa3zoBaTeabHbIX opranusanusx Poccuiickoit
denepanyu, peanu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE IPOrPAMMBI.

Coneprxanue mporpammsl 1o (PU3KMKE HANPaBICHO HAa (pOpMUPOBAaHNE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyvaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnuke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOrO moaxona. Ilporpamma 1o ¢usuke coorBerctByeT TpedoBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpeIMEeTHbIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEJAMETHBIX CBs3ed (U3UKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMH TIpeaMeTaMu. B Hel ompenensioTcs OCHOBHBIC LETH HM3Y4YeHHUs (U3MKHA Ha YPOBHE CPEIIHEro
o01ero o0pazoBaHMsl, INIAHUPYEMbIE PE3YIbTAThl OCBOEHUS Kypca (PU3HKU: TMYHOCTHBIE, METAlpeIMETHbIE,
npeaMeTHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpPYEMbI€ pE3yJIbTaThl OCBOEHHUS Kypca (HU3MKM Ha 0a30BOM YypOBHE, B TOM YHUCIE

IIpeIMETHBIE PE3YJIbTATHI 10 roj1aM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0yyeHHUs..

du3uka Kak Hayka 0 HauboJiee 00LIMX 3aKOHAX IPUPOJIbl, BBICTYIAs B KAUECTBE y4EOHOTO MpeIMeTa
B IIKOJIC, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkarmiem mupe. [IkompHBIN Kypc
¢u3uKn — cucTeMooOpa3youil Ui eCTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (hU3HUYECKHE
3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUH, U3yyaeMbIX XUMUEH, Ouosoruei, pusnueckoit reorpadueit
u actpoHoMueil. Mcmonb30Banue W akTHBHOE MpHUMEHEHHE (QU3NYECKUX 3HAHUU ONpEeAeNseT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTWH B chepe dHEPreTHKH, TPAHCIOPTA, OCBOSHHUS KOCMOCA, MOJTyYSHHS
HOBBIX MaTepHaJiOB C 3aJaHHBIMU CBOWCTBAMM M Jpyrux. M3ydyenue (pu3MKU BHOCUT OCHOBHOM BKIA[ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa 00yJaromuxcs, B GOpMUPOBAHNE YMEHHUM IPUMEHSTh
HAYYHBII METO/| IIO3HAHUS IIPH BHITIOJTHEHUH UMHU YI€OHBIX UCCIICIOBAHUIA.

B ocHoOBY Kypca Qu3uKH ISl YPOBHS CpEJHEr0o OOIIero 0Opa3oBaHUs MOJOXKEH pAll UAEH, KOTOpbIe
MO’KHO PaccMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOSHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypcC SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepuai U3 BceX pa3zesioB GU3MKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKON, TAK U COBPEMEHHON (PU3UKHU.

Hoesn cenepanuszayuu. B cooTBercTBUM € HeWl MaTepuan Kypca (QU3MKM OOBEIMHEH BOKPYT
¢dusnueckux Teopuil. Benymum B Kypce sBisercss GopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTEpPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus npeanoiaraeT UCIoib30BaHHE TYMAHUTAPHOTO MOTEHIHalIa
¢u3nuecKkoil HaykM, OCMBICICHHE CBSI3M pa3BUTHUA (U3UKKM C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaomoii nanpasnennocmu. Kypc GU3UKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX M TEXHOJOTHUECKUX MPHUIIOKESHUN N3yICHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIEHUS 3JEMEHTOB COJEpP)KaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbl C PAa3BUTHEM TEXHHUKHM U TEXHOJOTHH, a
TaKxke 00CyKAeHUs TPOOIeM PallMOHAIBHOTO PUPOJIOTIONB30BAHUS U HKOJIOTHUECKON OE30MacCHOCTH.

Crep:KHEBBIMHU 3JI€MEHTaMU Kypca (U3MKHU Ha ypOBHE CpelHero oomiero oOpa3oBaHHS SBISIOTCA
¢dusmveckue Teopun (GopMUpPOBAHUE TIPEICTABICHUA O CTPYKTYpE MOCTPOEHUST (PU3UIECKON TEOPHH, POIU
(GyHIaMEHTaJIbHBIX 3aKOHOB W TPHHLMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHULAX
MPUMEHUMOCTH TEOPHA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U MPOLIECCOB).

CucTeMHO-eTeIbHOCTHBIM TMOAXO0Jl B Kypce (U3MKK peanu3yeTcsi Mpekae BCEro 3a CHér
OpraHM3aliy SKCIEPUMEHTaIbHON JedaTenbHoCTH oOydaromuxcs. st 6azoBoro ypoBHs Kypca (GU3UKH —



3TO MCIOJIb30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M J1AOOpaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OObEIWHEHBI B OOIIMI CIHCOK YYEHUYECKHUX MPAKTUYECKUX PpadoT.
Bbinenenne B yka3aHHOM IepeyHe J1abOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOTIO MpOIecca MCXOAS U3 OCOOCHHOCTEH IUIAHMPOBAHHS H
ocHauleHus: kaOunera ¢usuku. I[lpm sToM oOecneunBaeTcs OBIaZeHHE OOYYAIOIIUMUCS YMEHUSIMU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJIENsAETCS PEIICHUIO PAcUETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOJISIONINE
MPUMEHSTh W3YYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJHOTO paslena Kypca, TaKk U HHTETpUPYS
3HAaHUS U3 Pa3HBIX pa3aeinoB. [ KadecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBISIOTCS 33/JaHUsI HA OObSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIH JIJISl CUTYallH MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpeboBanusMu PI'OC COO k MaTepHAIbHO-TEXHUYECKOMY OOECIEeYEHHUIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oomero oopazoBaHusi JOJHKCH
M3y4aThCsl B YCIOBHUSX NPEAMETHOrO KaOwHeTa (M3WKH WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOHWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOI0 IUKIA. B kabuHeTe GU3MKN JOHKHO OBITH HEOOXOIUMOE JTa00paTOPHOE
o0opynoBaHUE I BBINOJIHEHUS YKa3aHHBIX B IIporpamme mo Gu3HuKe yYeHUUYECKHX MPaKTUYeCKUX paboT u
JEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMoHCTpalMoOHHOE 000pyJ0BaHUE (HOPMHUPYETCS B COOTBETCTBHMH C IMPHHLIUIIOM MHHUMAIIbHOU
JIOCTaTOYHOCTU U OO0ECIeunBaeT IMOCTAHOBKY IIEPEUMCIICHHBIX B MporpamMme Mo (U3HMKE KIIOUEBBIX
JEMOHCTpPALIUNA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBICHUN U MPOILIECCOB, IMIUPUUYECKUX U (PyHIAMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT Qopmupyercs B BuUje
TEMaTUYECKHX KOMIUIEKTOB M OOEcleuuBaeTcsi B pacuéTe OJHOTO0 KOMIUIEKTa Ha ABYX OOY4YaroIIUXCs.
Temartuueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
MCIIOJIb30BAaHNHU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE TUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHME WHTEpeca M CTPEeMJICHHs OOYdYalOMMXCS K HAYYHOMY HM3YYSHHIO TPUPOIHI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE TPEJICTABICHUI O HAyYHOM METOJIE MO3HAHHUS M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs OCHOB CTPOEHHUS MAaTEpUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3HUKH;

e (opMuUpOBaHHE YMEHHUI OOBICHATDH SBJICHUS C UCIOJIb30BAHUEM (DU3MUYECKUX 3HAHMN M HAy4YHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MpPEACTaBICHUN O posn (PU3MKK A pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHA.

JIoCTIKEHHE THX TeNiell 00ecreunBaeTCs pelIeHueM CIeYIONX 3a/1a4 B IPOIlecce H3YYeHUs Kypca

(bU3MKN HAa YpPOBHE CpeAHEro o01ero oopa3oBaHus:

e MpUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYIISIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI
acTpo(u3HKH;

e (opMUpOBaHME YMEHHUH TPUMEHATh TEOPETUYECKHE 3HaHUSA JUI OOBACHEHHS (U3UUYECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C SBHO 33JaHHOU (hU3MUecKOoi MOJeNnbio, 3a1ad,
MOJIPAa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3JIaHhe (U3NYECKOH MOJIENH, aJeKBATHON YCIOBHSIM
3aJauu;
® T[IOHMMaHWE (U3UYECKUX OCHOB W TMPUHIUIIOB JICHCTBUS TEXHHYECKHMX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIMSHUS Ha OKPYXKAIOIIYIO CPEY;
® OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHWSI W TPOBEACHUS  (PU3UYCCKUX
OKCIEPUMEHTOB, aHajlW3a H HHTEpIpeTaluy HH(QOpManuu, ONpeAeICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTUS YMEHHH IPOEKTHO-HUCCIICAOBATEILCKON, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3ydenue usuku (6a30BbIi YpOBEHB) Ha YpOBHE CpeHero obmiero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMslii B mporpamMmMe mo (pusmke nepedeHb JIa0OPaTOPHBIX M MPAKTUYCCKUX PA0OT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€aeT BHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OIBITOB C Y4ETOM
WH/IMBUYATbHBIX OCOOCHHOCTEH 00yJarOIIUXCS.



COJAEPKAHUE OBYYEHUA
10 KJTACC
Pa3nes 1. ®dusnka U MeTOAbI HAYYHOI'O MO3HAHUS
®dusuka — Hayka o npupoze. Hayunsie MeTobl MO3HAHUA OKpYKarolero mupa. Poib skcriepuMenTa u
TEOPHH B IIPOIIECcCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (u3nyeckux siBieHUil U nporeccoB. Hayunsle runoresbl. @u3nyueckue 3aKOHbI U
Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [I[pHHIIUIT COOTBETCTBHSL.

Pome 1 MecTo ¢u3uku B (POPMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI MHUpA, B MPAKTHYECKOU
JESATEIILHOCTH JIFOJEH.

Jlemoncmpayuu
AmnanoroBbie 1 IU(PPOBBIC U3MEPUTEIBLHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTro JBWkeHusd. Cucrema oTcyéTa.
Tpaexropus.

[Tepemernienue, cKkOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) W YCKOPEHHE MaTepUabHOU
TOYKH, UX MPOEKIIMU Ha OCU CUCTEMBI KoopauHaT. ClioKeHHE ePEMEILICHUI U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJMHEWHOE IABUKEHHE. ['pa@uKu 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U EPEMELIECHHS MaTEPUATIBHON TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe aBuxkeHue. J[BH>KeHHE MaTepuaabHOM TOYKH IO OKPYKHOCTH C IOCTOSIHHOM IO
MOJYJII0 CKOpPOCTBbIO. YTJIOBas CKOPOCTh, JIMHEWHass cKopocThb. Ilepmon u dacrora oOparieHus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHruyeckue ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIMJAOMETD, IBUKEHUE CHAPAIOB, LICNTHBIE U
peMEHHBIE TIEpeaayH.

Jlemoncmpayuu

Mogenp cucTemMbl OTCUETA, WILTIOCTPALIMA KHHEMATHYECKUX XapAKTEPUCTUK JIBUKEHHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MMaICHUS.

Hanpasnenue ckopocT Npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEAECIEHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY MYTSAMH, MPOMICHHBIMU TEJIOM 32 MOCJIEAOBATEIbHBIC PABHBIE
MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBU)KEHUH C HAYAIIBHOM CKOPOCTBIO, PABHOU HYITIO.

N3yuenue nBHKEHUS ApUKa B BI3KOM KUIKOCTH.

N3ydenue nBuxeHus Teaa, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnnn otHOCcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuii. Bropoii 3akon HeroToHa 1711 MatepuanbHOM TOYKH.
Tperuii 3akoH HproTOHA 1111 MaTepUalbHbIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuna Tsokecth. [lepBas kocmMuyeckasi CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl TpeHus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe Tperue. Cunia TpeHUS
CKOJIb)KEHUSI U cuia TpeHus mokos. Koaddumuent tpenus. Cuna COMpOTUBICHUS TMPU JIBIKEHUU Tela B
JKUJIKOCTH WJIU rase.

[TocTymarenbHOE U BpamaTeIbHOE JBMKEHNE a0COIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [limevo cuibl. Y ciioBus paBHOBECHS TBEPIOTO TeA.



TexHuueckue yCTpoWCTBA M MPAKTHUYECKOE IPUMEHEHHWE: IOALINIHUKY, JBH)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U NaJACHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE U PE3UHOBOM 00pasie, OT UX
nedopmariiu.

HccnenoBanue ycnoBuii paBHOBeCHs TBEPJOTO TENA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Nmnynbc MaTepuanbHOM TOUYKH (Tea), CUCTEMbI MaTepUaibHbIX TOUeK. IMITyNIbC CUIIbI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUsl UMIyjbca. PeakTUBHOE JBMKEHUE.

Pabora criibl. MOIIHOCTE CHJIEL.

Kunernueckas sHeprusi MaTepuaibHON TOUKH. TeopeMa 00 M3MEHEHUU KUHETHUECKON YHEPTUU.

[lorenumanpHas osHeprus. [loTeHnmaneHas dHeprus ynopyro aAe(OpMHUPOBAaHHOW MPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

[ToTenuuanpHble M HEMOTEHLIHUATbHBIE CHIIbI. CBsI3b pabOTHl HEMOTEHLUAIBHBIX CHUJ C U3MEHEHHUEM
MEXaHUYECKON YHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHuueckue ycTpolcTBa M NPAKTHUECKOE NPUMEHEHHUE: BOAOMET, KOMEp, NMPYKUHHBINA MHUCTOJET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABMKEHUE.

Ilepexosa moTeHMATBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne abCoOMOTHO HEYNIPYTOro yAapa ¢ MIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu paOOThl CHJIBI C M3MEHEHHUEM MEXAaHWYECKOW SHEpruu Tejla Ha IpuMepe
PacTSDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH U UX OIBITHOE O0OCHOBaHHE.
BpoynoBckoe nBmxenue. uddysus. Xapakrep ABMKEHHUS U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaenu
CTPOEHUS T'a30B, KHUJIKOCTEH W TBEPIBIX Tel W OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX MOJEJEH.
Macca u pazmepsl Mmosekyi. KomnuectBo Beniectsa. [locrosanas ABoramapo.

TenmoBoe paBHOBecue. Temmepatrypa u e€ usmepenue. lllkama temmepatyp Llenscus. Mopenb
uaeanpHoro raza. OCHOBHOE ypaBHEHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU MJICAIBbHOIO Tasa.
AOcomoTHas TemIeparypa Kak Mepa CpeJHeld KMHETHUECKOW SHEpruy TEIJIOBOTO JBMKEHMS YacTHI] Tasa.
[lkana tremneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akon JlanbToHa.
W3ompornieccsl B U€aIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe mpercTaBieHHe
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.



TexHuueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME IMCKPETHOE CTPOCHHE BeIIecTBa, (oTorpaguu MOJEKyNl OpraHMYECKUX
COCIMHECHUM.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopeinb, HIUTFOCTPUPYIOLLAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU CoCcya.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KIACCHOH KOMHAT€ Ha OCHOBE M3MEpeHHMH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cucreMa. BHYTpeHHsISI SHEPrusi TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3Menenus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHss SHEprusi 0JJHOATOMHOTO MealbHOro ra3a. Busl
TEIUJIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKLIMS, U3JIyYeHHE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0ThI pH Tejionepeaaye.

[Tonstre 006 amnabaraom mporiecce. [lepBhIil 3akoH TepMoauHaMUKH. [IpuMEHEHHE MTepBOro 3aKOHA
TePMOJUHAMUKH K u3omnporeccam. I paduueckas uaTeprperanus paboTs rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTs mpoieccoB B IpUpo/Ie.

TernoBbie MammHbL. [IpUHIMIIEL 1efiCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBanus SHEPTHH B TEIIOBBIX
mamuHax. Kosd¢unuent monesnoro neiictBust termnoBoil Mammuel. Lukn KapHo m ero xkoadduumeHT
MOJIE3HOTO ACUCTBUSL. DKOJIOTHYECKHE MPOOIEMBbI TEIIOOHEPTETUKH.

TexHuueckue yCTpPOHMCTBA M IPAKTUUECKOE NPUMEHEHUE: JBUTaTelb BHYTPEHHETO CropaHus,
OBITOBO XOJOAMIHHHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpEHHEW >HEpruu Tena MpH COBEPIIEHHH PaOOTHI: BBUIET MPOOKHU M3 OYTBUIKH IMOJ
JeWCTBUEM CXKATOT0 BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUACOAEMOHCTPALIUA).

N3menenne BHyTpeHHEH 2HEPTUU (TEMIEpaTyphl) Teja Mpu Terionepeade.

OmnbIT Mo aguabdaTHOMY PACIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazoevie nepexoovt

[TapooOpazoBanne u KoHJeHcauus. VcmapeHue M kuneHue. AOCONIOTHAs M OTHOCHTEJIbHAs
BIIQXKHOCTH BO31yxa. HachleHHblit nap. Y aenbHas Teriota napoodpa3zoBaHusi. 3aBUCUMOCTh TeMIIepaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucramnmmueckne nu amopdHbie Tena. AHU3O0TPOMUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaiibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u Kpuctammuzauus. YJenbHas TEIUioTa IJIABJICHUS.
Cybnumarus.

VYpaBHeHHE TEIIIOBOTO OaaHca.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE NMPUMEHEHHUE: TUTPOMETP U TCHUXPOMETp, KaJOpUMETP,
TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHHUH.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.



Habntonenne HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoaMHamMuKa

Tema 1. Inexmpocmamuka

OnexTpuzauus Ten. OleKTpudeckuil 3apsia. J[Ba Buaa snexkTpuueckux 3apsanaoB. I[IpoBogHukwy,
JUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. To4edyHBIN 3JEKTPUYECKUM 3apsii. DIESKTPUYECKOE MOJIe.
HanpsixkénHocTs  3nexkTpuueckoro mnons. IlpuHuoun cynepno3uuuu  3ieKTpudeckux mnosied. JluHum
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun snexrpocratmueckoro mond. llorennwman. Pasnocts moreHumanos. [IpoBomHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J1€. JnanexkTpuyeckas NpoOHUIAEMOCTb.

OnekrpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOopa.

TexHnueckue  ycTpolcTBa W IMPAKTUUYECKOE  IPUMEHEHME:  JJIEKTPOCKON,  DIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alUTa, 3a3eMJICHHE SJICKTPONPUOOpPOB, KOHJEHCATOP, KOMHMPOBAJIBHBIN ammapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aunmMopeiicTBre Ha’IEeKTPU30BAHHBIX TEIl.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAJAU IUIACTHH, PACCTOSHUS MEXIY
HUMU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiii snekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTpUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS 3J€KTpHUUecKoro Toka. Mcrounuku toka. Cuna Toka.
[TocTOosAHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g y4acTka Henu.

DNEeKTpUUYECKOe CONpPOTUBIEHHE. YJeIbHOE CONpPOTUBJIEHHE BellecTBa. llocienoBaTenbHOE,
napajuiesIbHOE, CMEIIAaHHOE COEAMHEHNE TPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTb 3JIeKTPUYECKOT0 TOKA.

DNEeKTpOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHMKA TOKAa. 3aKkOH OMma A MOJHOU
(3aMKHYTOM) 51ekTpuueckoii nenu. Koporkoe 3aMbIkanue.

DNeKTpOHHAsi MPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIEHUS METAJIJIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuyYecKuil TOK B Bakyyme. CBONCTBA 3I€KTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOcTBeHHAass U MpUMECHas MPOBOAUMOCTh IMOIYHNpoBOoAHUKOB. CBoiicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B pacTBOpaxX M PacCIlIaBax AJIEKTPOJUTOB. DIIEKTPOIUTHUECKAsT TUCCOIUAIMS.
OneKTpoNu3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuuyeckue ycTpoHCTBa U MPAKTHUECKOE NPUMEHEHHE: aMIEepMETp, BOJBTMETP, pEOCTar,
HUCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP



CONPOTHUBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI M (OTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN A0,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HANIPSIKEHMUSL.

3aBUCHMOCTh CONPOTUBIIECHUS UUIUHIAPUYECKUX IMPOBOJHUKOB OT JJIMHBI, IUIOHIAJHM IONEPEYHOIO
CEYEHMS U MaTepHaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOJHUKOB.

[Ipsimoe u3MepeHne 3IeKTpoABIKYIIEH cuiibl. KOpoTkoe 3aMblkaHu€ rajlbBaHMUECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa U IPOBOAUMMOCTb BO3AyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenue 31neKTpoABIUKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeamMeTHbie CBSI3H

Nzydenne xypca pusuku 6a30Boro ypoBHs B 10 Kacce OCyIIeCTBISETCS ¢ YIETOM COJIEPIKATEITHHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaT€MaTUKU, OMOJIOTMH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nouamusi, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOTO MO3HAHHS: SBJICHUE,
Hay4yHbIi (akT, THUMOTe3a, (QU3NYecKas BEJIWYMHA, 3aKOH, TEOpPHUsS, HaONIIOJCHHUEe, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBbl YypaBHEHMM, JuHelHas ¢QyHKuus, napabosa, rumnepboina, HX
rpadUKy U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMHU: CHUHYC, KOCHHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHnuueckoe JIBUKEHUE B JKUBOM mpupone, nuddysus, ocMoc, TEI000MEH KHUBBIX
OpPraHU3MOB (BU/bI TEIUIONEPEAUH, TEMIIOBOE PABHOBECHE), JIEKTPUUECKHE SBJICHUS B )KMBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJISPHAs
Macca, TEIJIOBBbIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH W Ta30B, JJIEKTPUUECKHE CBOMCTBA METAJUIOB,
ANEKTPOIUTUYECKAs TUCCOIMAIIMSI, TaJIbBaHHKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: peoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET TpEHHs B TEXHUKE,
MOJIIIUITHUKY, WCIHOJb30BaHUE 3aKOHA COXPAHEHHUS HMMIyJbCca B TEXHHKE (pakera, BOJOMET M JpYyTue),
JIBUTATEIb BHYTPEHHETO CropaHus, mapoBas TypOHUHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MIOJIyUEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCJIE€ HAHOMATepUAlIOB, M HAHOTEXHOJOIHH,
AJIEKTPOCTaTUYECKas  3allUTa, 3a3eMJICHHE  DBJIEKTPONpPHOOPOB, KCEPOKC, CTPYWHBIH  IpPUHTED,
3JIEKTpOHArpeBaTebHble PUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC
Paznen 4. diiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocrosiHHbIE MarHuThl. B3anMopelcTBHE IOCTOSHHBIX MarHuToB. MarHutHoe mnone. Bektop
MarHuTHOM WMHAYKIMH. [IpuHOWI Cyneprno3uiuu MarHUTHBIX MOJEd. JIMHMM MarHUTHOM WHIYKIIHMH.
KapTuna nuHMil MAarHUTHON MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarautHoe moJsie NMpoBOJHMKA ¢ TOKOM. KapTuHa NMHMM MHAYKIMM MarHUTHOIO IOJISI JAJIMHHOTO
IIPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBLEBOTO IPOBOAHMKA, KaTymIKM ¢ TOKoM. OmnblT Jpcrena.
B3anmoneiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalpaBJIEHUE.



Cuna Jlopenma, €€ monayiab M HampaBlieHHE. JIBH)KEHHE 3apsiK€HHOW YacTUII B OJHOPOAHOM
MarHuTHoM noJie. Pabora cumer JlopeHniia.

SIBneHHe ANMEKTPOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIYKIMH. DJIEKTPOJIBUKYLIAs
CWJIa UHAYKLIHU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKunu Papanes.

Buxpeoe anekTpuueckoe moje. DNEKTPOABMXKYLIAs CUila MHAYKIMU B IPOBOJHHUKE, JBHXKYLIEMCS
IIOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM IOJI€.

IIpaBuio JleHna.

NHaykTUBHOCTE. SIBIEHME CaMOMHAYKLINU. DIEKTPOABIKYILAs CUla CAMOMHAYKLIUH.

DHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIEeKTpOMarHuTHOE IOJIE.

TexHnuyeckue ycTpoHCTBa M NMPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIE MAarHUThI, 3JIEKTPOMAarHUTHI,
ANIEKTPOABUIaTENb, YCKOPUTEIIN AIEMEHTAPHbBIX YaCTHILl, UHAYKIIMOHHAS II€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHYKIIUH.

IIpaBuio Jlenua.

3aBHCUMOCTb 3JIEKTPOJABIKYIIEH CUIIBI MHAYKIIMHM OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O IMOTOKA.

SIBiIeHNE CAMOMHTYKIIVH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnenoBanue neicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBeHUS AIEKTPOMarHUTHOM HHYKIIUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u nekmpomazcnumnsle Koneoanusn.KonebarenpHas cuctema. CBOOOIHBIE
MexaHudeckue konebanus. ['apmonndeckue konebanus. [lepuon, yactora, aMmntyna u ¢asa xKoaedaHui.
[IpyxuHHBIA MasTHUK. MaTeMaTHUeCKU MasITHUK. Y paBHEHHE FrapMOHMUYECKUX KoseOanuil. [IpeBpamienne
SHEPTUH NPU TAPMOHUYECKUX KOJIECOAHUSX.

KonebarenbHblii KoHTYp. CBOOO/IHBIE IEKTPOMAarHUTHbIE KOJ€OaHUs B MJI€AIbHOM KoJeOaTeTbHOM
KOHTYpe. AHaJOrus MeX1y MEXaHWYECKHMMM U DJIEKTPOMAarHUTHbIMU Kosebanusmu. dopmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarolux KosieOaHusX. BbiHyXaeHHbIe MexaHHuueckue KosiebaHus. Pe3oHaHc.
BeiHyX1eHHBIE 3JIeKTpOMarHuTHbIE Konebanus. IlepemenHbli TOK. CHHYCOMIANbHBIM MEPEMEHHBIH TOK.
MoIHOCTb NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HATIPSKECHHUS.
Tpanchopmarop. IlpousBonacTBo, nepemaya M MNOTPeOJICHHE SIEKTPUUECKON SHEPIUU. DKOJOTHYECKHE
PUCKU TIPU MPOU3BOJICTBE 3JEKTposHepruu. KynbTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCETHEBHOM
KHU3HU.

TexHnueckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHME: DJJIEKTPUUYECKUH 3BOHOK, TIE€HEPATOP
MIEPEMEHHOT0 TOKa, JJMHUU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeaIbHONH CHCTEMBI (MIPYKUHHBIA WIM MaTeMaTHUECKUI MasTHUK).

Habmronenue 3aTyxaronmx Kojaedanuii.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.

Hab6mronenue pezonanca.

CB0OOOIHBIE ANIEKTPOMArHUTHbIE KOJIeOaHUSI.



OcmorpaMMbl (3aBUCUMOCTH CUJIBI TOKa M HANpPsDKEHUS OT BPEMEHH) Ui DJIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3oHanc 1mpu 1OCIENOBaTENbHOM COEIMHEHUU PE3UCTOpPA, KATyIIKM HMHAYKTUBHOCTH MU
KOHJIEHCATOopa.

Mopeinb TuHUN 3EKTPoIIepeaayuH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomoi
HccnenoBanue 3aBUCUMOCTH TTEPHOAA MAIBIX KOJIEOaHUI rpy3a Ha HUTH OT JJIMHBI HUTH M MaccChl rpy3a.

HccnenoBanue INEpeMEHHOIO TOKA B LIENHM M3 IOCJIEI0OBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyLUIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

MexaHuueckue BOJIHBI, YCiI0BHs pacnpoctpaHeHus. Ilepuon. CkopocTh pacrpocTpaHEHUs U JUIMHA
BoJIHBL [lonepeunsie u mpo1obHbIe BOJIHBL. MHTephepenus u qudpakiius MEXaHUIeCKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSL M3JIy4YEHUs JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BektopoB E, B, V B anexrpoMaruutHoil BosiHEe. (CBONCTBA 3JIEKTPOMATrHUTHBIX BOJIH: OTpPA)KEHHE,
npeJoMIIeHUE, mosipu3anus, auppakuus, narepdepernns. CKopocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [IpuMeHeHre 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paiuoCBs3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeJIbl.

TexHnueckue ycTpOHCTBAa UM  IPAKTHUUECKOE IMPHUMEHEHHUE: MY3bIKaJbHbIE  HMHCTPYMEHTHI,
yJIbTPa3ByKOBasi AUArHOCTUKA B TEXHUKE U MEIULMHE, pajap, pajAvuOlNpUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmoienue orpakeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHInn U AUPPaKIHA MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmtoienne cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

UccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, NPETOMIICHHE, MOJsSpU3alus,
I pakus, UHTepPEepeHL .

Tema 3. Onmuxa

I'eomeTrprueckas ontuka. [IpsMosnHeliHOE pacipOCTpaHEHUE CBETA B OJHOPOIHOM cpexe. JIyu cBera.
ToueuHbIli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300paxeHUM B IIIOCKOM 3€pKaje.
[Ipenomnenue cBera. 3akOHBI TPETOMIICHUS cBeTa. AOCONMIOTHBIA TMOKaszaTenb mpenomiienus. [lomHoe
BHYTpPEHHee oTpaykeHue. [IpenenbHblil yromi NoJHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. ClioxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparoiue U paccenBarolye JIMH3bl. ToHKas jguH3a. POKYCHOE PAcCTOSHUE W ONTHYECKasl CHjia
ToHKOM nuH3bI. [locTpoeHne m3oOpaxeHuil B coOMparonMX M paccerBarouInXx JuH3ax. Dopmyna TOHKOM
JIUH3bI. Y BEJIMYEHUE, 1aBa€MOE JIMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB ¥ MHHHUMYMOB B HHTEp(PEPEHIIMOHHONW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakmus ceera. Judpakiuonnas pemérka. YciaoBue HaOMIOJEHHS TNIAaBHBIX MaKCHMYMOB TpH
MaJieHM MOHOXPOMATHUECKOI0 CBETa Ha JU(PPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.



TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHHUE: OUKH, JIyna, (oToanmnapar, MpOeKIIMOHHBIN
anmnapat, MUKpPOCKOII, T€JIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIMOHHAs penIéTKa, MOJIPOU/I.

Jlemoncmpayuu

[IpsiMmonnHeitHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHHe cBeTa. OnTudyeckue npruOopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Monenu MUKpOCKOIa, TEIECKOIIa.

HaGmonenue naTepdepeHIm cBera.

Hab6mronenue qudpakiuum cBera.

Habumonenue nucnepcun ceera.

[losydyeHune ciekTpa ¢ IOMOIIbIO IPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Habmonenue aucnepcun cBera.

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH

I'paHuubl  OPUMEHMMOCTH  KJIACCUYECKOM  MeXaHuKd. IlocTynaTel  clieIMalbHOM — TEOpUU
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH CBETa B BaKyyMe, IMPUHLHUI OTHOCHUTEIBHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH U COKPAILLEHUE JJIUHBI.

DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUSI TIOKOS.

Paznen 7. KBanroBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. @opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YaCTOTON. DHEPTusl U UMIYJIbC (HOTOHA.

OtkpeiTue u wuccinenoanue Gorodadpdexra. Oneitel A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBHenue DiinimreitHa g porodddexra. «KpacHas rpanuna» Gortorddexra.

Hasnenue ceera. Onbitel I1. H. JIeOenesa.

XuMuyeckoe IeHCTBHE CBETA.

TexHnueckue ycTpoHCTBa M TNPAKTUUYECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTOAATYUK, COJIHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®otor(hPeKT Ha YyCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanme 3akoHOB BHEITHETO PoTOdIPdeEKTa.

Cseroauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas Mopenb
atoMa. [loctynarel bopa. M3nyuenue u mornomeHue (GpOTOHOB MpHU TMEPEXoAe aToMa C OJHOTO ypPOBHS
SHepruu Ha apyroul. Buasl cnektpoB. CriekTp ypoBHEH SHEPrUU aTomMa BOJAOPO/Ia.

BosHoBbI€ cBolicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynsspHO-BOTHOBOM 1yaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHuyeckue ycTpoOiCTBAa W MPAKTUUYECKOE MPUMEHEHHE: CHEKTPaIbHBIM aHalW3 (CHEKTPOCKOM),
nazep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Onpenenenve AJIMHBI BOJHBI JIa3epa.



HalGmronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Haburoienue TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOEHUS sapa. OTKpBITHE PAaTUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paaHoaKTUBHOrO u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OTtkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monens siapa [eiizenOepra—lIBanenko. 3apsna sapa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnan. DNeKTpOHHBIH U TMO3WTPOHHBIM  Oera-pacman. [amma-uzmydenue. 3akoH
PaguMOAKTUBHOIO pacnaza.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

S nepubie peakuuu. JleneHue u CUHTE3 A1ep.

Snepubiii peaktop. TepmosiaepHbiii cunHTe3. [IpoOiieMbl M TNEPCIEKTUBBHI SIIEPHON HHEPTETHKH.
DKOJIOTMYECKHE aCIeKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTo1p1 HaONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIE B3aUMOJEHCTBUSA. EMUHCTBO (pr3nuecKkoil KapTUHBI MUpA.

TexHudeckue ycTpoucTBa M NPAKTUYECKOE NPUMEHEHME: JO3UMETp, Kamepa BuiibcoHa, saepHbIN
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM GoTOrpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Oransl pa3BuTUs acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounumk sHeprum ComHua u 3BE371. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTHKU.  JlmarpamMmma  «CHEKTpaJIbHBI  KjJacC  —  CBETUMOCTb».  3BE3IbI  TJIaBHOM
MOCJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBb» JJIsi 3BE3] TJIaBHOM IOCIEI0BaTEIbHOCTH.
BuytpeHHee ctpoenue 3BE31. COBpEMEHHBIE NMPEACTABIEHUS O NMPOUCXOXKIACHUM U dBomonuu CoiHIa u
3BE31. DTambl )KU3HU 3BE3]I.

Mneunslii [1yte — Hama [anaktuka. [Tonoxxenue n neuxenne Connua B ['anaktuke. TUIBI ranakTHK.
PanuoranakTtuku 1 kBazapsl. YEpHbIE IBIPHI B s/IpaX rajJakTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akoH XaO6na. Pas6eranue ramaktuk. Teopus bonbmioro
B3pbIBa. PenmukroBoe n3iyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmtoneHuss HEBOOPY)KEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX TPHIIOKEHUH IS
OTIpesieNICHUs] MOJOXKEHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ius CeBepHOro
MOJTYILIApHS U IPKUE 3BE3BIL.

Ha6monenus B Teneckon JIyHsl, mianer, Mnewrnoro [ytu.

O0o0maroniee NnoBTOpeHUE

Ponb ¢pu3uku u acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIIOTUYECKOM, COI[MAIbHOM M ATUYECKOI cdepax
NeSITEeIbHOCTH YeJIOBEKa, pojib U MECTO (M3UKH U aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOM KapTHHE MUpa,
poiib  pu3nyeckol Teopuu B (HOPMHUPOBAHUM MPEICTaBICHUH O (U3MUECKON KapTUHE MHpa, MECTO



¢u3nyeckoil KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX NPEACTaBIECHUH O
IIPUPOJE.

MexnpeameTrHblie CBA3U
N3yuenue kypca ¢usukn 0azoBoro ypoBHs B 11 Kimacce ocymiecTBIseTCs ¢ Y4€TOM COJEpKATEIbHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAYYHOIO IIO3HAHMA: SIBJICHHUE,
Hay4YHbI (akT, rumoresa, (¢u3NYecKas BEIWYHMHA, 3aKOH, TEOpHs, HAOMIOIEHHE, OSKCIIEPUMEHT,
MOJEIUPOBAaHUE, MOJIEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, TPUTOHOMETPHUUYECKHE (PYHKIMHU: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M MX IPOCKUUH Ha OCH
KOOpJMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOIHBIC JJIEMEHTAPHBIX (DYHKIMHA, NPU3HAKA TOAOOHS
TPEYroJIbHUKOB, OIIPEEICHUE IUIOIMAAN IIOCKUX GUryp U 00bEMa Tell.

Buonozus: anexTpudeckue sBJICHUS B )KUBOW MPpUPOJIE, KoseOaTeabHbIe ABUKEHUS B )KUBOU NPHUPOJE,
OIITUYECKUE SIBICHUS B )KUBOU NPUPOAE, ICUCTBUE palallii Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

I'eozpaghus: MmarHUTHbIE 10JIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, HOTOChEMKA 3eMHOM TOBEPXHOCTH,
IIPEJICKAa3aHue 3EMIIETPSICEHUH.

Texnonoeus: JMHUU  DIEKTPOIIEPENad, TIEHEPATOp IIEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
WHAYKIMOHHAS TIeYb, paaap, paAuoNpuEMHHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-neus, MpoeKIIMOHHBII
anmapar, BOJIOKOHHAs OITHKA, COJIHEYHas Garapes.



INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INMPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHOTO TpenMera «Du3mka» Ha YpPOBHE CpeAaHEro o0miero oOpa3oBaHus (0a30BBIA
YPOBEHB) JIOJDKHO OOECIEYUTH JOCTIIKEHUE CICAYIONMUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTO mpenmera «Du3uka» JOHKHBI OTPaXaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEW IO3UIMENH JMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAluil, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJCHUH, COOTBETCTBYIOIINX
TPaJULIMOHHBIM LEHHOCTSM POCCUHCKOro OOIIECTBa, paCIIMPEHUE IKUZHEHHOTO OIbITa U  OIMbITa
JESTEIbHOCTH B TPOIIECCE Peall3alliid OCHOBHBIX HAIPABJIICHUN BOCIUTATEILHON JESATEILHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTH I'PaXAAHCKON MO3HUIIMK 00YYaIOIIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJIeHA
POCCHIICKOTO O0IIECTBa;

MPUHATHE TPAIUIIMOHHBIX 00IEYETIOBEUSCKUX TYMAHUCTHUECKUX B IEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPAKIAHCKOT0 OOIIECTBa, y4acTBOBATh B
camMoynpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIHMAIBLHBIMA WHCTUTYTAMH B COOTBETCTBHHM C WX (DYHKIUSAMU U
Ha3HAYCHHCM;

TOTOBHOCTh K TyMaHUTapHOMN M BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)TaHCKOW UACHTHYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJAM, IOCTHIKCHHSIM POCCHUCKHX YYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 W TIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHWE K MHUpPY, BKIIOYas OCTETHKY HAydHOTO TBOPYECTBA, IPHCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

UHTEpEeC K pPa3NIuyHbiM cdepaM TpodhecCHOHATBLHOU JesSTeNbHOCTH, B TOM YHCJE CBS3aHHBIM C
(bU3UKON M TEXHHKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymymed mpodeccun U pearn3oBHIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 0OPa30BaHUIO M CaMOOOPa30BaHUIO B 00JACTH (DU3UKHU HA MPOTHIKECHUH
BCEM KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS

c(OPMHUPOBAHHOCTh IKOJIOTHUECKON KYIbTYPHI, OCO3HAHHE TJI00ATHHOTO XapaKTepa IKOJIOTHYSCKUX
npobiuem;

IUTAHUPOBAaHUE M OCYIIECTBICHUE JCHCTBHI B OKpYXKalOlIeH cpele Ha OCHOBE 3HAHUA IeNei
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUECTBA;

pacIIipeHue OmbITa JIEATEeIbHOCTH SKOJOTUIECKON HAIpPaBICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH
1o (usuKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:



c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO  Pa3BUTH
¢bu3nyecKkoil HayKH; OCO3HAHWE ILIEHHOCTH HAy4YHOW [eATelIbHOCTH, TOTOBHOCTh B IMPOIECCE H3y4EHUS
(U3MKN OCYIIECTBIATH MPOSKTHYIO U UCCIEI0BATENbCKYIO AEATEIIbHOCTh MHIMBUAYAIBHO U B TPYIIIIE.

METANPEMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pAaCCMATPUBATh €€ BCECTOPOHHE;

OIIpEAEIATh LENN AESITENbHOCTH, 3a]aBaTh IapaMEeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

paspabarhiBaTh IUIaH pELIEHUS MNpoOJieMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUabHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHMBATH COOTBETCTBUE PE3YJIbTATOB LENSIM, OLIEHUBATh
PHUCKH MOCIEACTBUN AESATEIBHOCTH;

KOOPJIUHUPOBAThH U BBHIMOIHITH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYaIbHOIO M1 KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarebCckue AeiCTBHA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3UUYECKOM HAYKH;

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEIOBATENbCKOM M IPOEKTHOM [eATeNbHOCTH B oOnacTu (pusmkwy,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pEIIeHHs 3agad (pU3NIECKOTO
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/I0B [T03HAHMS;

BJIQJIETh BUJAMU JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEPHpPETaLNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHTYalUsAX, B TOM YHUCIIE MIPHU CO3JaHUU YUEOHBIX
MIPOEKTOB B 00J1aCTH (PHU3HKH;

BBISIBJISITH NPUYUHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3a/ayy, BbIIBUraTh TUIOTE3Y €€
peuieHusi, HaXxOAuThb apryMEHThl [JIs JOKa3aTelbCTBAa CBOUX YTBEPXKICHUM, 3aJaBaTh NapaMmeTpbl M
KPUTEPUU PEILICHMUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJ€ pEIIeHUs 3a7auyd pe3yjbTaTbl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33a/I1a4H B 00pa30BaTEIbHON AESITETFHOCTH, B TOM YHUCIIE TIPH
W3YYEeHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTh 3HaHUS N0 (PU3HKE B MPAKTHUECKYIO 001aCcTh KU3HEAESATEIbHOCTH;

yMeTb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE AIbTEPHATUBHBIC PELLICHUS.

Pa6ora ¢ undopmanmeii:

BNIaJIETh HAaBBIKAMHU TMOJyueHUs WHOOpMaUU (PU3UUECKOTO COAEPKAHUS M3 HCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITETLHO OCYIIECTBIATH MOUCK, aHAINU3, CUCTEMATH3AIMI0 U WHTEPIPETAINIO HHPOPMAIHH
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIONIb30BaTh CpeACcTBa MHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIlMOHHBIX 33/1a4 C COONIOJCHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKUM O€30IaCHOCTH, THUTUEHBI, pecypcocOepekeHusi, TMpaBOBBIX U OJTUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOrO COAEp)KaHUS B PA3IMYHBIX (Qopmarax ¢ y4€TOM Ha3Ha4YeHHUs
nH(OPMAIIUY U TIeNIEBOI ayAUTOPHUH, BEIOUpAs ONTUMANBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:
OCYILIECTBIATH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;



pacro3HaBaTh PEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(MIMKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPENICTB;

MIOHMMATh U UCIIOJIb30BaTh MIPEUMYILECTBA KOMAHIHOW ¥ MHIUBHUYaIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM IESTEIBbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACUCTBHS IO €€
JOCTUKEHUIO: COCTABIISITh IUIaH AEMCTBUM, paclpenesaTh pojid C yu€TOM MHEHUN YYacCTHHUKOB, OOCYXAaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXIOr0 Y4YacTHUKAa KOMaHAbl B OOLIMM pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTb HOBbIE IIPOEKTHI, OLIEHNUBATH UJIEU C MMO3ULIMM HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATh TMO3UTHBHOE CTPATETUYECKOE IIOBEICHHUE B PA3JIMYHBIX CHUTYaLHAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranuzanmusi:

CaMOCTOSITEJILHO OCYLIECTBISATh IIO3HABATENIbHYIO JEATEIBHOCTh B 00JIACTH (PM3UKU U aCTPOHOMHH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/JauH;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEHICHMs] PaCUETHBIX M KaYECTBEHHBIX 3ajay, IJIAaH BBIIOJHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B 00JaCTH (U3MKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HAaBbIKAMM IIO3HABATEIbHOM pe(ieKcuy Kak OCO3HAHHs COBEpINAEMBIX JeHCTBUH U
MBICIIUTENIbHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

HCIOJIb30BaTh NPUEMBI pe(IeKCUU JIJIs OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTHI IPYTHX MIPU aHAIM3€E Pe3yIbTaTOB AESITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouecce noCTHXKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHHS MPOTpaMMbl MO (HU3UKE JUIS YPOBHS
cpenHero oo6mero o0pa3oBaHUS Y OOYy4YalOIIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA WHTEIIEKT,
Iperoararouii copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKIJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSHHE, BUIETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJIUpOBaHMsl, BKIIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CITIOCOOHOCTh aJlalTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM M MPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlLM{, BKJIOYAIOIIEW CTPEMJIEHHE K JOCTH)KEHHIO LIEIM M YCIEXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE IEWCTBOBATH UCXO/S U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH ClIOCOOHOCTh MOHUMATh 3MOILMOHAIILHOE COCTOSIHUE APYTUX, YUUTHIBATH €TO0
IIPU OCYIIECTBIEHUN OOLIEHMSI, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKNBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIHOCOOHOCTH BBICTPAMBAaTh OTHOILIEHUS C JIPYTHMMH JIIOJbMHU,
3a00TUTHCA, TPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATHI

K xoHny obyuyenus B 10 kiacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JEMOHCTPHPOBATh Ha MPUMEPax PoJib U MeCTO (pu3uku B (HOPMUPOBAHUU COBPEMEHHOH HAy4HOM
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOM AESATEIBHOCTH JHOJAEH;

YUUTBIBaTh TPaHMIBl IPUMEHEHHUS M3Y4YEHHBIX (U3NYECKUX MoJeNell: MaTepuajbHas TOYKa,
MHepLUalbHasl CUCTeMa OTCYETa, aOCONIOTHO TBEPLOE TENIO0, UACAIbHBIN ra3, MOJEIM CTPOCHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN SNEKTPUUYESCKHA 3apsi/i IPU PELICHUU (PU3UUECKUX 3a1a4;

pacrio3HaBaTh (PU3UYECKUE SBICHHS (TIPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHHUS BEINECTBA M JJICKTPOAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE TeJ, IBU)KEHHE IO OKPYKHOCTH,
MHepIMs, B3auMojieiicTBue Tel, 1uddysus, OpOyHOBCKOE ABMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX TET,
HU3MeHeHrne o0bEMa Tel MU HarpeBaHUU (OXJIAX/IEHUN), TEIUIOBOE paBHOBECHE, UCIIApPEHUE, KOHIEHC CallMs,
IUIABJICHNE, KPUCTAJIM3alus, KWUIIEHHWE, BJIAXXHOCTb BO3/yXa, IOBBILIEHUE JABJIICHHA Ta3a IpPU €ro
HarpeBaHUM B 3aKpbITOM COCYZE, CBsS3b MEXAYy IlapaMeTpaMHM COCTOSHMsS Tra3a B H30IpoLeccax,
JJIEKTPU3ALHs TEJl, B3aUMOJICHCTBHE 3apsI/I0B;

ONUCHIBATh MEXAHMYECKOE JABM)KEHHE, HCIOJIb3YS (PU3MUYECKHE BEIMYMHBI: KOOpAMHATA, MYTh,
IIEpEMEIIEHUE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHUJla, HMIIYJIbC Tejla, KUHETHUYeCKas DSHEprus,
NOTEHIMAJIbHAsl YHEeprus, MexaHuyeckas pa0oTa, MeXaHMYeCKash MOIIHOCTb; IPU ONUCAHUU IPABUIIBHO
TPakTOBaTb (PU3NYECKUII CMBICH MCIONb3YEMbIX BEJIWYMH, UX OOO3HAYEHMUS] M EIUHUILBI, HAXOIUTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

OIMCHIBATh M3YYCHHBIC TEIIOBHIE CBOWCTBA TEJN M TEIUIOBBIC SIBIICHUS, WCHOJIB3ysd (U3NYECKHE
BEJIMYMHBL: [IABJICHHE TIa3a, TEMIEparTypa, CpPeAHsIs KUHETHYECKas HHEPIHs XaOoTUYECKOTO JBUXKCHHUS
MOJIEKYJI, CPEIHEKBAJPAaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI SHEprus, padora
ra3a, Ko3QpQUIUEHT MOJE3HOTO IEHCTBHS TEIUIOBOTO IBUIATENsl; MPH OMMCAHWU IMPABUIBHO TPAKTOBATh
(¢u3NyYeCKUii CMBICI HCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOIUTh (QOPMYJIbI,
CBSI3bIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETMUMHAM;

OIMCHIBATh M3YUEHHBIE AJIEKTPUUYECKHE CBOMCTBA BELECTBA M JJEKTPUUYECKUE SIBIECHUS (TPOLIECCHI),
UCHOJIb3YSl (PU3MYECKHE BEIMUYMHBI: AJIEKTPUUYECKUI 3apsl, AJIEKTPUYECKOE I0Jie, HANPSKEHHOCTh IOJIA,
MOTEHIIMaJ, pPa3HOCTh MOTEHLMAJIOB; IPH ONHCAHUM MPaBWJIbHO TPAKTOBaThb (PU3UYECKUI CMBICI
UCMOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHMsS M EIUHMIbI, YKa3bIBaThb (OPMYJIbl, CBS3BIBAIOIINE TaHHYIO
(GU3NYECKyI0 BETMUNHY C IPYTMMHU BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHHUSA, HUCIOJIb3YS (PU3MUECKHE 3aKOHBl M MPUHIUIIBL:
3aKk0oH BcemupHoro tiarorenus, I, II m III 3akonsl HprOTOHA, 3aKOH COXpaHEHMS] MEXAHMYECKOW JHEPTHH,
3aKOH COXpaHEHUs UMITYJIbCa, IPUHIUII CYIIEPIIO3ULIMY CHII, IPUHLUII PAaBHOIIPABUS MHEPLUATIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CpEIHEH
KMHETHYECKON HSHEPTUM TETUIOBOTO JBHKCHHUS MOJIEKYJ C a0CONIOTHOM TeMIepaTypou, MEPBBIM 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPAaHEHHUS OJJIEKTPUYECKOro 3apsaa, 3akoH KyioHa, mpu 3TOM pa3nudarhb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCJOBUs (TpaHMLbI, 00IaCTH)
IIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHLIUIIBI IEUCTBUS MAIlIUH, TIPUOOPOB U TEXHUYECKHUX YCTPOMCTB; pa3inyaTh
yCIIOBUS UX 0€30MaCHOT0 UCTIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBINOJIHAT SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
OpSMBIX U KOCBEHHBIX M3MEpPEHMi, MpHU 3TOM (GOpMyJIHpoBaTh Npobdiemy/3afgady M TUIOTE3y Yy4eOHOro



SKCIIEPUMEHTa, COOUpPATh YCTAaHOBKY M3 NPEIJIOKEHHOIO OO0OpYyAOBaHHSA, NPOBOAUTH OMNBIT H
(GbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAJIBHBINA CIIOCO0 M3MEPEHHS M UCTIOJIb30BaTh M3BECTHBIE METO/IbI OLICHKU MOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MeXAY (U3MUECKUMU BEIUYMHAMU C UCIOJIB30BAaHUEM MPSIMBIX
M3MEpEeHUl, TPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTHU
(bu3MYECKUX BEIIMYMH B BHJIC TAOIUI] 1 rpauKOB, JeNIaTh BHIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHMS;

coOmogaTh mnpaBmia O€30MacHOTO TpyAa MpPHU IMPOBEACHWU HCCIENOBAaHMNA B paMKax y4eOHOro
SKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiars pacyE€THBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJIENBI0, UCIIONb3YS (PH3NYECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJIM3a yCIIOBHS 3a/1a4d BHIOMPATh (GU3NUYECKYIO MOJCIb, BBIICIATh (DU3HUECKUC
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHUs, MPOBOJUTH PACUYEThl U OICHUBATh PEaIbHOCTb
MOJIYYEHHOT0 3HAUEeHUS (PU3HUECKON BEIUYUHBL;

peniaTh Ka4yeCTBEHHBIC 3a/1a4i: BBICTPAUBATh JIOTMUYECKH HETPOTUBOPEUMBYIO LIEMIOUYKY PACCYKICHUM
C OIIOPOI HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIIOJIb30BaTh MPHU PEHICHWH YYeOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU TS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEPIPETAllMd | TMPEACTaBiIeHHUs Yy4eOHOW U Hay4YHO-TOMMYJISPHOU
nH(OpMALINY, TIONYYCHHOW W3 PA3NTMYHBIX HWCTOYHUKOB, KPUTHYCCKHA AHAIM3UPOBATH IOJy4aeMYIO
nH(OPMAIIHIO;

MPUBOJIUTh TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOeXHBIX YUEHBIX-(DU3MKOB B DPAa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

WCIIOIb30BaTh TEOPETHYECKUE 3HAHMS 10 (U3MKE B IOBCEIHEBHOW >KM3HM MJIA OOecredeHus
0e30MmacHOCTH MpU 00paIIeHuu ¢ TPUOOpaMU U TEXHHYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHECHHUS 310POBbSI U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOIIeH cpefie;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPYMIIbI,
paIMoOHAIBFHO PACIPEACIATh OOS3aHHOCTH W TUIAHUPOBATH JCSTEIBLHOCTh B HECTAHJAPTHBIX CHUTYAIIHSX,
aJICKBaTHO OIIEHUBATDH BKJIQJI KAXXIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PACCMaTPUBAEMOM TTPOOIEMBI.

K konmy ob6yuenus B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOKHBI OTpa)KaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKUA B (DOPMUPOBAHUU COBPEMEHHON HAay4IHOU
KapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTHYECKON JEATEIIBHOCTH JIFOAEH,
L[EIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJIENeH: TOYEUHBIH SIEKTPUUECKUN
3apsl, JIyd CBETa, TOYCUHBI MCTOUYHUK CBETA, siIEpHAs MOJENb aToMa, HyKJIOHHAsl MOJIEIh aTOMHOTO sipa
IIpU pelIeHnn (U3NYECKUX 3a/1a4;

pacmo3HaBaTh (pu3MuUECKHUe SBIEHHUS (TpoIecchl)) W OOBACHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (DM3UKH: dIIEKTPHUECKas IPOBOJUMOCTD, TEMIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE JCHCTBUSA TOKA, B3aUMOJCHCTBUE MArHUTOB, DJJEKTPOMArHUTHAs WHAYKIUS, JCHCTBUE
MarHUTHOTO TIOJIS Ha MPOBOJHHUK C TOKOM M JBIDKYIIIMICS 3apsii, DJIEKTPOMAarHUTHBIE KOJIEOAHUSI M BOJIHBI,
MPSIMOJMHENHOE pacIpOCTpaHEHUE CBETa, OTPa)KeHHeE, MpeloMiIeHHe, HHTephepeHnus, Iudpakuus u
MOJIIpU3alvsl CBETa, JUCTepcusi cBeTa, (oTodnexTpuueckuil d3¢dekt (dhoTtodddekrt), cBeTOBOE NaBICHHE,
BO3HMKHOBEHHE JTMHEHYATOTO CIIEKTPa aTOMa BOJOPOa, €CTECTBEHHAs! M UICKYCCTBEHHAS Pai0aKTUBHOCTD;

OMHCHIBATh W3y4YEHHBIE CBOWCTBA  BEIIECTBA  (DJIEKTPUUYECKHUE, MATrHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO MPOBOAUMOCTb Pa3IUYHBIX CpPEl) U SJIEKTPOMArHUTHBIE SIBJIEHUS (IPOIECCHI), UCTIOIb3YS
(dbu3nUecKrue BEIMYUHBL: DIIEKTPUUYECKHUI 3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HAMpPSIKEHHE, DIEKTPUUECKOEe
COMPOTHUBIIEHNE, PA3HOCTh MOTEHIIUAJIOB, AJIEKTPOJBIDKYINAs Cuja, paboTa TOKa, MHAYKIMS MarHUTHOTO
noisi, criia Ammepa, cuna JlopeHia, HHAYKTUBHOCTh KATYIIKW, YHEPTUS JIEKTPUYECKOTO0 U MArHUTHOTO
noJyied, TMepuoja W YacToTa KoyieOaHM B KoyieOaTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B Ipolecce



FapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHMi, (OKYCHOE PAacCTOSIHME W ONTHUYECKas CHJIa JIMH3BI, IpU
OMMCAaHUU TMPaBUWJIBHO TPAKTOBATh (U3NYECKUI CMBICT HCHOJb3YEMBIX BEJIWYHMH, MX OOO3HAYeHHS U
€IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUNHY C IPYTUMHU BEIMUMHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIONB3YS (PU3HUECKUE BETMYUHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPHOJ
MOJIypacnazia, dHeprusi CBA3M aTOMHBIX SJIep, MPU OMUCAHUU MPABUIBHO TPAKTOBAaTh (HU3MUECKUN CMBICI
UCTOJB3yEeMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHHIbI, YKa3bIBaTh (POPMYIbI, CBS3BIBAIOILINE JaHHYIO
(U3NYECKyIO BETUYMHY C APYTMMHU BEIUYMHAMU, BBIYUCIIATH 3HAYCHNE (PU3HUUECKON BEITMYNHEI;

aHAJIM3UPOBATh (HU3UYECKUE MPOLIECCHl U SIBICHMS, MCIONb3yd (PU3NYECKUE 3aKOHBI M MPUHLUIIBL:
3akoH OMma, 3aKOHBI MOCJIEIOBATEIbHOTO U MapaJIENbHOIO COSAMHEHUS MPOBOJHUKOB, 3aKOH J[>KOyms—
Jlenna, 3aKOH 3JEKTPOMAarHUTHOM MHAYKLUH, 3aKOH INPSMOJIMHEHHOTO PACIPOCTPAHEHUs CBETA, 3aKOHBI
OTPaXCHUS CBETa, 3aKOHBI TPEJOMIICHUS CBETa, ypaBHeHHE OiHIITeHHa a1 (oTodddekra, 3aKoH
COXPAaHEHHUS SHEPIUH, 3aKOH COXPAHEHHUS HMIIYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTo 3apsja, 3aKOH
COXPaHEHHs MacCOBOI0 YHCIa, MocTynaTel bopa, 3aKkOH paguMoaKTHBHOIO pachaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKECHHE W YCIOBUs (TpaHUIIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpe/IETISATh HAIlPaBJIEHWE BEKTOPa MHAYKIUHA MarHUTHOTO IOJIS POBOJIHUKA C TOKOM, CHJIBI AMIiepa
u cuibl Jlopenna;

CTPOMUTH U ONMCHIBATh U300pakeHUE, CO3/1aBAEMOE INIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIIIOJHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3NUECKUX SBJICHUI U IPOLECCOB C UCIIOJIb30BAaHUEM
MPSIMBIX U KOCBEHHBIX HM3MEPEHUU: Mpu 3TOM (OpMyIUpOBaTh MpodiIemMy/3aiady M THIIOTE3y y4eOHOro
JKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY W3 TPEUIOKEHHOTO OOOpYAOBaHMS, MPOBOAUTH OMBIT H
(hOopMyIIMPOBATH BBEIBOJIBI;

OCYIIECTBIISITh TpPSMbIE M KOCBEHHBIE H3MepeHHs (U3NYECKHX BEIMYHH, NPH ITOM BBIOMpPAThH
ONTUMAJIBHBIA CIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUIl;

UCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM IPSMBIX WU3MEPEHUIl: IPH STOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yAbTATHI MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B
BUJIE TaONMI U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

coOmoaTh npaBuia O€30MacHOro TpyAa HpU MPOBEACHHUU HCCIENIOBaHMM B paMKax y4eOHOro
HKCHEPUMEHTa,  Yy4eOHO-MCCIEOBATENbCKOM M NPOEKTHOM  JESITENbHOCTM C  HCHOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemarh pacy€THbIE 3a/1a4M C SIBHO 3aJjaHHON (PU3NYECKON MOJENbI0, UCIOIb3YS (PU3NUECKHE 3aKOHbI
U TIPUHIIMIIBL, HA OCHOBE aHajM3a yCJIOBHS 337a4 BHIOMPATh (U3UUECKYIO0 MOJIENb, BBIIACIATh (pU3nuecKue
BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE AJs1 €€ pelleHus,, MPOBOAUTh PAcUEThl M OLEHMBATH PEaIbHOCTD
MOJIYYEHHOT'0 3HAa4eHUs (PU3HUECKON BEIUYUHBL;

peliaTh Ka4eCTBEHHbIE 3a/1a4M: BBHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUMBYIO LIETIOUKY PACCYXKIEHUN
C OIOPOM Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHMUS;

UCMOJb30BaTh IpPHU PpEIIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTUU [UIs
MONCKA, CTPYKTYPHPOBAHHWS, WHTEPIPETAIMA W TIPEACTABICHHS Y4YeOHOW W HAYYHO-TIOMYISIPHON
nHpOpPMAIMY, TIONYYEHHOW W3 pPAa3IMYHBIX HWCTOYHHUKOB, KPHUTUYECKH aHAIM3HWPOBATH TOIy4aEeMYIO
uH(pOpMaIINIO;

OOBSICHATH MPUHIUIBI ASHCTBUS MAILINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS
nx 0€30IacHOro MCIOb30BaHuUs B TOBCEITHEBHOM JKU3HH,

MIPUBOANTEH MPUMEPHI BKJIAJIa POCCHICKUX W 3apyOCKHBIX yUEHBIX-(DH3MKOB B pa3BHTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJb30BAaTh TEOPETHUECKUE 3HAaHUSA MO (U3UKE B IOBCEIHEBHOW >KM3HM s oOecredeHus
0€e30MacHOCTH Mpu o0pallleHnu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JUISL COXPAaHEHUS 3/I0POBbS U
COOJIIOIGHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpYKalollel cpejie;



paboTarh B TpyIIe C BHITOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATh PabOTy TPYIIIIHI,
paIMoOHAIFHO pacHpeAesaTh O0S3aHHOCTH WM IUIAHUPOBATH JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIIHSX,
a/ICKBATHO OIICHUBATH BKJIA]] KaXJI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMEI.

aJICKBATHO OIIGHWBATh BKJIQJ Ka)XJOr0 W3 YYAaCTHUKOB TPYIIBI B PEIICHUE paccMaTPUBAECMOM
poOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacoB 3J'leKTpOHH]>le
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
KoHTpoabHbIe IpakTuyeckue
n/n NPOrpaMmblI Bcero 00pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcnl
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
®dusnKa U METOJIbl HAYYHOTO bubmotexa [JOK
11 ¥ 2 https://m.edsoo.ru/7
MTO3HAHMS 41§72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6nmoreka [IOK
2.1 Kunemaruka 5 https://m.edso0o.ru/7
f41bf72
bubnunoreka LIOK
2.2 Hunamuka 7 https://m.edsoo.ru/7
f41bf72
bubnunoreka LIOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7
f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASLI ®U3UKA U TEPMO/IMHAMMKA
OCHOBBI MOJIEKYJISIPHO- bubmorexa [JOK
3.1 . VP 9 1 https://m.edsoo.ru/7
KHHETHYECKOU TEOPHH f41bf72
bu6nmorexa LIOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/7
f41bf72
ArperaTHble COCTOSIHUS bubmorexa LOK
3.3 . 5 https://m.edsoo.ru/7
BeriecTBa. Ma3oBbIC MEPEXOJIBI f41pf72
Uroro no pazneny 24
Paznen 4. 9JIEKTPOJIUHAMMUKA
bubmmoteka IIOK
4.1 DneKTpocTaThKa 10 1 https://m.edsoo.ru/7
f41bf72
. . bubnunorexa LIOK
[ToCTOSTHHBIN IMEKTPUISCKUHN TOK.
4.2 T 12 1 https://m.edsoo.ru/7
OKH B pa3lIMYHBIX Cpelax f41bf72
Hroro no paszneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68 3 3
ITPOI'PAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBO 4acoB Jara DJIeKTPOHHbIE
n/ Tema ypoxka Konrpon, | Hpaktuie .oy undpossie
. Beero | HbIe CKHe st oOpa3zoBaTesbHbIE
padoThI padoThI pecypenl
bubnmoreka
dusnka — HayKa O MPUPO/IC. OK
1 Hayunbie MeTObI TO3HAHUS 1 04.09. ﬁtpsﬁm edso0.U
OKPY’KaIoIIero Mupa 2023 103262
Poine 1 MecTo Gu3uku B
. bubnuoTeka
(hopMUPOBaHUH COBPEMEHHOM oK
2 Hay4yHOW KapTUHBI MUpa, B 1 07.09. ﬁtps//m edso0.U
HpaKTj/I‘-IeCKOI/I JeSITeIbHOCTH 2023 /03366
o IeH
MexaHnn4eckoe JBHKEHUE. bubnuoreka
3 OTHOCUTEIBHOCTH MEXAHUYECKOTO 1 11.09 LHOK
newkenus. [lepemelnenue, 20'23 " https://m.edsoo.ru
CKOPOCTb, YCKOPEHHE. [ff0c3508
bubnuoreka
4 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 14.09. ﬁgi{ﬂm tcoor
JBIKEHUE ://m.edso0.ru
2023 [ff0c3620
bubnuoreka
5 PaBHOYCKOpEHHOE MPAMOJIMHENHOE 1 18.00. ﬁtopi(”m oo
JBIKEHUE ://m.edso0.ru
2023 [ff0c372e
bubnuoTeka
6 CBoOoaHoe majieHue. Y CKopeHue 1 91.09 I[IOK
cBOOOHOTO TIA/ICHUS 20'23 " https://m.edsoo.ru
[ff0c39cc
KpuBonuneiiHoe 1BUXEHHUE. BHO6£HOTeKa
7 JIBu>keHne MaTepUaIbHOU TOUKH 110 1 25.00. 1
2023 https://m.edso0.ru
OKpYHHOCTH [ff0c3ada
[IpyuHOAII OTHOCUTENBHOCTH BH6£HOTeKa
8 lanunes. NueprmaabHble CUCTEMBI 1 28.09. ﬁtops//m edso0.U
orcueta. [lepBriii 3akoH HploToHa 2023 10308
Macca tena. Cuia. [IpuHnun BP(?EHOTGKa
9 CYNEepIo3UIH CHII. BTOpoit 3ak0oH 1 02.10. ﬁtps#/m 6d500.1L
HproTona nist MaTepuanbHOM TOYKH 2023 1£0c3he8
bubnuoteka
10 Tperuii 3akoH HproToHa 115 1 05.10. ILHOK
MaTepHUalbHBIX TOUYEK 2023 https://m.edso0.ru

[ff0c3be8
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3akoH BCECMHUPHOI'O TATOTCHUA.

bubauoreka
HOK

11 Cuna Tsoxectu. [lepBas 09.10.
2023 https://m.edsoo.ru
KOCMHYECKasi CKOPOCTh 1063000
Bubnuoreka
12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10. LIOK
Tela 2023 https://m.edsoo.ru
[ffOc3e18
Cuna tpenus. Koaddunment bubnuoreka
13 TpeHust. Cuia COnpOTUBIIEHUS IPU 16.10 LIOK
JIBIKECHUU TENA B JKUJIKOCTHU UJIN 20'23 ' https://m.edsoo.ru
rase [ff0c3f76
[TocTymarenbHOE U BpaliaTeibHOE
. Bubnuoreka
JBIKEHHE a0COIIOTHO TBEPIOTO OK
14 Teaa. Momeut cunbl. [1ime4o cumibl. 19.10. 1
y . 2023 https://m.edsoo.ru
CJIOBHSI paBHOBECHS TBEPAOTO 104136
TEeIa
Nmnynbsc MmaTepuaibHOM TOUKH, bubnuoreka
15 CHUCTEMBbI MaTEPUATILHBIX TOYCK. 93.10 LIOK
Nmmynbe cuibl. 3aK0H COXpaHEHUs L https://m.edsoo.ru
2023
UMITYJIbCa. PeakTHBHOE BHKEHUE [ff0c43d6
PaboTa 1 MOLIHOCTH CHJIBI. bubanoreka
16 KI/IHGTI/I‘ICCKaﬂw SHEPTUA 26.10. HOK
MarepuaibHON Touku. Teopema 00 https://m.edsoo.ru
o 2023
U3MEHEHNY KUHETUYECKONH DHEPIUH [ff0c4502
[ToTeHnuanpHas SHEPTHSL.
bubanoreka
[ToTennuanpHas SHEPTUsI YIPYTO
o [HOK
17 ne(popMHUPOBaHHON NPYKUHBI. 06.11.
I 2023 https://m.edsoo.ru
OTEHLIMaTbHAs SHEPTUs Tela Iff0c461a
BOJIU3H MMOBEPXHOCTH 3eMJITH
[NoreHnManbHbBIE U
HEINOTEHIUAIbHBIE CHIIBL. CBS3b
bubanoreka
paboThl HEMOTEHIIUATBHBIX CUJI C
o [HOK
18 H3MEHEHHEM MEXaHNYECKOU 09.11.
3 2023 https://m.edsoo.ru
SHEPTUH CUCTEMBI TEI. aKf)H Iff0cA78C
COXpaHEHHUS MEXaHUYECKOU
SHEPTUH
JlabopaTopnasi padora Nel
«UccnenoBanue cBsizu pabOTHI
19 CHUJIBI C U3MEHEHNEM MEXaHNYECKOM 13.11.
SHEPTHUH Tella Ha IpUMepe 2023
PaCTSHKEHUS PE3UHOBOTO KI'yTa
KonTtpoabnas pa6ora Nel mo bubnuoreka
20 TeMme «Kunemaruka. /lnnamuka. 16.11 LHOK
3aKOHbI COXpaHEHHs B 20'23 " https://m.edsoo.ru
MeXaHUKe» [ff0c4b74
21 OCHOBHBIE TOI0KEHUI Bubnuoreka
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MOJIEKYJISIPHO-KUHETUUECKON 20.11. LOK
Teopuu. BpoyHOBCKOE JABHIKCHHE. 2023 https://m.edso0.ru
Juddysust [ffOc4dc2
XapakTtep ABHKEHUS U
29 izaHMo;[eﬁCTBm{ YacTHUll BEIIECTBRA. 2311,
OﬂeﬂnchoeH?ﬁIa3OB, 2023
KUJKOCTEH U TBEPIBIX TEI
23 Macca Mon;Kyn. KOJ‘II/I‘ICACTBO 9711,
BemiectBa. [locrosiHHas ABoraapo 2023
TennoBoe paBHOBECHE.
24 Temneparypa u e€ u3mepeHue. 30.11.
[Hxamna remmneparyp Llenbcust 2023
bubanoreka
o5 Wneansueiii a3 B MKT. OcHoBHOE 04.12. LIOK
ypaBHeHue MKT 2023 https://m.edso0.ru
[ff0c4fde
AbcouoTHas TeMnepaTypa Kak
. . bubnuoreka
Mepa cpelHel KHHeTUIEeCKOU
LOK
26 SHEPTHUU JIBHXKEHUS MOJIEKYIL. 07.12.
N M i 2023 https://m.edsoo0.ru
paBHfHHe eHjeIeeBa 105116
Knaneiipona
27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 11.12.
2023
JlaGopaTopHas padora Ne2
28 «DKCTIepUMEHTATbHASI IPOBEPKA 14.12.
3akona ['eit-JIroccaka» 2023
bubnuoreka
29 H3omnporiecchl B neanbHOM rase u 18.12 LHOK
UX IpaduuecKoe MpeICTABICHHE 20é3' https://m.edso0.ru
[ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U bubmnoreka
30 CIIOCOOBI €€ U3MEHEHUS. 9112, [IOK
KonuuecTBo TemnoTs! u pabora. 2023 https://m.eds00.ru
Buytpennsis aneprus [ff0c5952
OJHOATOMHOT'0 UAEAILHOIO ra3a
Bubnuoreka
31 Bunsl Tenonepenaun 25.12. HOK
2023 https://m.edsoo.ru
[ff0c5¢36
VY neapHas TEI0EMKOCTH BEIIECTBA. bubanoreka
32 KonunuecTBo TennoTsl npu ) 08.01. LHOK
Teruonepenave. AnnadbaTHbIN 2024 https://m.edso0.ru
[ff0c5¢c36

poIece
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[TepBbIii 3aKOH TEPMOAMHAMUKHI U

bubauoreka
HOK

33 11.01.
€ro MpUMEHEHUE K U30IpoIeccam https://m.edsoo.ru
2024
[ff0c5efc
Bubnuoreka
HeobOpatumocTh mporieccoB B
. LHOK
34 npupojie. Bropoii 3akoH 15.01.
2024 https://m.edsoo.ru
TEPMOJAMHAMUKH 1006230
bubnuoreka
35 HpPIHI.[Hl;I neiicteus u KI1J], 18.01. [HOK
TEIJIOBOM MAallIMHBI 2024 https://m.edsoo.ru
[ff0c600a
36 Huxn Kapno u ero KITJI 22.01.
2024
DKOJIOTHYECKHUE TIPOOIEMBI
37 TEIUI0PHEPTeTHKU 25.01.
P 2024
O6o06maromuit ypok BIgIJ(IHOTeKa
38 «Momnekynspraas pusuka. OCHOBBI 29.01. 1
2024 https://m.edsoo.ru
TEPMOTUHAMUKI 106938
KonrpoJabHnas padora Ne2 mo Blg;(IHOTeKa
39 Teme «MoJiekyJsipHas puznka. 01.02. 1
o 2024 https://m.edsoo.ru
CHOBBI TEPMOAMHAMHUKI 1F0c6a50
bubanoreka
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 05.02 IIOK
VcniapeHue U KUIeHue 20'2 4 " https://m.edsoo.ru
[ff0c63b6
bubnuoreka
AOCOIIOTHAs ¥ OTHOCHUTEIbHAS OK
41 BJIQKHOCTh BO3yxa. HackleHHbIN 08.02. 1
2024 https://m.edsoo.ru
fap /f0c64d8
Tsépnoe teno. Kpucramumueckne u
bubanoreka
amopdHbIe Tena. AHU3OTPOIHS
. LHOK
42 CBOMCTB KpucTa/LIoB. XKunkue 12.02.
C 2024 https://m.edsoo.ru
Kkpuctayuisl. COBpeMEHHBIE 1FF0CB5F0
MaTepuabl -
Bubnuoreka
[InaBneHue n KpUCTATUIU3ALIMSL. OK
43 VaennHas TEIIOTa IJIaBICHU. 15.02. 1
Cv6 2024 https://m.edsoo.ru
yoruMatA /0c6708
Bubnuoreka
44 VYpaBHEHHE TEIJIOBOTO OaaHca 19.02. HOK
2024 https://m.edsoo.ru

[ff0c6820
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DIIeKTpU3aus Teil. DICKTPUIECKHUI

bubauoreka
HOK

45 3apsz. [IBa Bumga sie ec 22.02.
SapﬂHOﬂB BHAA SICKTPHHCCRIX 2024 https://m.edso0.ru
PANOB [ffOc6bcc
IIpoBOHMKY, AUBIIEKTPUKHU U bubnuoreka
46 MOJIYITPOBOJIHUKH. 3aKOH 26.02. LIOK
COXpaHEHUs JIEKTPUIECKOTO 2024 https://m.edso0.ru
3apsia [ffOc6bcc
. bubnuoreka
BsaumopeiictBue 3aps/10B. 3aKOH OK
47 Kynona. To4edHbIH IEKTPUIECKUI 29.02. 1
2024 https://m.edsoo.ru
3apAn [ffOc6ced
Hanps:xk€HHOCTD 3JIEKTPUYECKOTO bubnmoreka
48 nosist. [Tpunnun cynelu)nomupm 04.03. LIOK
3JIEKTPUYECKUX MoJer. JInnun 2024 https://m.edsoo.ru
HANPSKEHHOCTH [ff0c6df2
bubnuoreka
Pabota cuit ameKTpocTaTHYecKoro OK
49 nonisi. [Torenman. PasHocTs 07.03. 1
I 2024 https://m.edsoo.ru
t [ff0c600
bubnuoreka
[TpOBOIHUKY M TUIJICKTPUKH B OK
50 3JIEKTPOCTATHYECKOM I10JIE. 11.03. ﬁtps#/m 6ds00. 1L
JusnexTpudeckasi IpOHUIIAEMOCTD 2024 107018
. bubnnoreka
Onektpoémkocts. Konnmencarop. OK
o1 DHeprus 3apsKEHHOT0 14.03. ﬁtpS'//m edso0.rU
KOHJIEHCATOpA. 2024 IF0c7126
[TpuHIMTT NEWCTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOMTUPOBAIILHOTO
52 amnmapara, CTpyHHOTrO IIPUHTEDPA. 01.04.
DnexTpocTaTuuecKas 3aluTa. 2024
3a3eMiIeHHE HIIEKTPOIPUOOPOB
DNEeKTPUIECKUH TOK, YCIIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
53 Cuna toka. Hanpsxenue. 04.04.
Conporusnenue. 3akoH Oma 1 2024
y4acTKa [enu
bubnuoreka
[TocnenoBarenpHOE, TapaIETBLHOE, oK
54 CMEIlIaHHOE COeIMHEHNE 18.03. 1
DOBOLHIKOR 2024 https://m.edso0.ru
poBOA ' [ff0c72¢0
JlabopaTopnasi paGora Ne3 BPgEHOTeKa
55 «M3yueHne cMenaHHoro 08.04. 1
2024 https://m.edso0.ru
COCMHEHUS PE3UCTOPOB) IfF0cT450
56 PaboTa n MoIIHOCTH bubmmoreka
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ANEKTPUYECKOTO TOKA. 3aKOH 11.04. IIOK
Jxoyns-Jlenna 2024 https://m.edso0.ru
[ff0c7838
. bubnuoreka
3axon OMa 11 IOJIHOM oK
57 (3aMKHYTOI) 2JIGKTPUYECKOM IICTIH. 15.04. 1
K 2024 https://m.edsoo.ru
OpPOTKO€ 3aMbIKaHUE. /f0cTae0
JlabGoparopHasi padora Ne4
58 «M3mepenune DJ1C ucTouHnka Toka 21.03.
U €r0 BHYTPEHHETO 2024
COIIPOTHBIICHUS»
DneKTpOHHAs! IPOBOJAUMOCTD
59 TBEPABIX METANIOB. 3aBUCUMOCTD 18.04.
COIPOTHUBIICHUS] METAJUIOB OT 2024
Temneparypbl. CBEpXIIPOBOAUMOCTh
60 2neI§TqueCKI/II7I TOK B BaKyyMe. 99 04.
BOICTBA 2JIEKTPOHHBIX MTYyYKOB 2024
[TonynpoBoiHUKH, UX COOCTBEHHAs bubnuoreka
61 Hu nprMGCHas{ MIPOBOJUMOCTD. 25 04. LHOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru
2024
ITos1ynpoBOAHUKOBEIE IPHOOPHI [ff0c84ae
DNEeKTPUYECKHUI TOK B pacTBOpax U bubnuoreka
62 pacmiaBax 3JI€KTpPOJIUTOB. 29 04. LHOK
DNEeKTPONUTHYECKAs JUCCOLIUALIMS. https://m.edsoo.ru
2024
DIEKTPOIIH3 [ff0c82ba
DNeKTpUYECKUN TOK B ra3zax. bubnuoreka
63 CamocTosiTeTbHbII EI 02.05. LIOK
HECAMOCTOSITEIbHBIN pa3psl. https://m.edso00.ru
2024
Momnnwus. I1nasma [ff0c84ae
DneKkTpuyecKure mpuodopsl U bubnnoreka
64 YCTPOWCTBA U UX IIPAKTUYECKOE 06.05 HOK
npumenenue. [IpaBuna TeXHUKH 20'2 4 " https://m.edsoo.ru
0€e30I1aCHOCTH [ff0c86fc
bubnnoreka
65 O606maromuii ypok 13.05. IIOK
«OJIEKTPOINHAMUKA) 2024 https://m.edso0.ru
/ff0c88be
KonTtpoabnas pa6ora Ne3 mo bubnuoreka
66 TEME «3J1e1<TupOCTaTnRa. ) 16.05. HOK
IocTOSAHHBIN JIEKTPUYECKHU I 2024 https://m.edsoo.ru
TOK. TOKHM B pa3IM4HBIX cpefax» [ffOc8a8a
. bubnmoreka
PezepBubiil ypok. KonTposibHas OK
67 paboTa 10 TeMe 20.05. 1
"y " 2024 https://m.edso0.ru
TEKTPOIUHAMUKA /0856
68 PezepBHblit ypok. OGo0maromnmii bubnuoreka
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ypok 1o Temam 10 knacca

23.05.
2024

[HOK
https://m.edsoo0.ru
[ffOc8f6e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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