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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma mo ¢Qu3uke Ha YPOBEHb OCHOBHOTO OOIIETO
oOpazoBanus g oOyuaromuxcst 10-11-x kmaccoB pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHMSIMHU:

- @enepanbHOro 3akoHa 0T 29.12.2012 Ne 273-D3 «O6 o6pa3oBanuu B Poccuiickoi
Oenepanumny;

npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «OO0 yTBepKIeHUU
dbenepaibHOTO TOCYAapCTBEHHOIO 00pa30BaTENbHOrO CTaHAApTa OCHOBHOTO
o011iero oOpa3oBaHuUs»;

npukaza Munnpocsemienuss ot 18.05.2023 Ne 370 «OO0 yTBepKIeHUU
denepanbHON 00pa30BaTENBLHON MIPOrPAMMbI OCHOBHOI'O OOIIET0 00pa30BaAHU;

- mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsiaka
OpraHM3ali M OCYIIECTBICHUS 00pa30BaTeNbHON AESITEIFHOCTA 1O OCHOBHBIM
o0meoOpa3oBaTelbHBIM ~ IpOrpaMMaM —  00pa3oBaTelIbHBIM  IPOrpaMMaM
Ha4yaJbHOI0 OOIIEro, OCHOBHOI'O OOIIETO U CPeAHEro 00IIET0 00pa3oBaHUs;

- CI12.4.3648-20 «CaHuTapHO-31THIEMHUOJIOTHYECKUE TPEOOBAHUS K OPraHU3aLUsIM
BOCIIUTaHUA W OOYy4YeHHUs, OTAbIXa M O3J0POBJICHUS JETeH U MOJOICKH,
YTBEPKIACHHBIX NTOCTAHOBJIEHUEM TIJIABHOTO CaHUTApHOTO Bpada oT 28.09.2020 Ne
28;

CanlluH 1.2.3685-21 «l'uruennueckre HOpPMATHBBI W TPEOOBaHUS K
oOecrieueHnto0 6€30MacHOCTH U (WMJTH) OE3BPETHOCTH JIJIs UeJIOBEeKa (paKTOPOB CPEIbI
OOWTaHUs», YTBEP)KIECHHBIX IMOCTAHOBJICHHEM TJaBHOTO CAaHUTApPHOTO Bpada OT
28.01.2021 Ne 2;

KOHIICTIIIUA  PA3BUTHS MaTEMaTUYECKOro 0Opa3oBaHMs, YTBEPKICHHOU
pacniopstxenueM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

- Ilpuka3 MyHUIIMIAIBHOTO ABTOHOMHOTO OOHIE00pa30BaTEIbHOTO YUPEKICHUS
«Cpenusis  obmieobpazoBatenbHas 1mikoya Ne3dy «OO0 yTBepkAeHUU padounux
nporpamMm» oT 30.08.2023 Ne 420;

- enepanbHOl pabouell MporpaMmbl MO y4eOHOMY MpeaMeTy «Du3znka.

[Iporpamma 1o ¢u3uke 6a30BOro YpoBHSI HA YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBaHWI K pe3ysibTaram
OCBOCHHSI OCHOBHOUM 00pa3oBaTeIbHOU MporpamMMmsbl, npeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom denepalbHON padodeil MporpaMMbl BOCIIHTAHHS H
KOHIICTIIIUUA TIperojlaBanusi ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3ausiax Poccuiickon Oenepanuu, peau3yIoLmx OCHOBHBIE
oOpa3oBaTeabHbIC MPOTPAMMBEI.

Conepxanue mporpaMmabl 1o (pU3MKE HAMPaBJICHO Ha (HOPMUPOBAHKE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOydaromuxcs 10—11 knaccoB npu 00yueHUH Ux PU3UKE
Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIEITEeNIbHOCTHOrO noaxozaa. [Iporpamma
no ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO x 1IaHHUPYEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjibTaTaM OOYyYEHHMs, a TAKKe
YUUTHIBAET HEOOXOJUMOCTh peallh3alliil MEXIPEIMETHbIX CBs3ell (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE



ey u3ydeHus (U3MKM Ha YPOBHE CPEAHEro O0IIero 00pa3oBaHus, IJIaHUPYEMbIe
pe3ynpTaThl OCBOCHHUA Kypca (PHU3UKW: JMYHOCTHBIC, METaIllpeIMETHBIC,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).
[TporpamMma no (pu3HKe BKIIOYAET:
o IUIAHUPYEMBIC PE3yIbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM YpPOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI [0 F0J1aM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rojaMm oOydeHusl.
duzrka Kak Hayka o0 Haubosiee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOTro MpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUH 00
okpyxatomeM wmupe. llkonbHbI Kypc (QU3MKH — CHUCTEMOOOpPa3yrOIIUi st
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB, IMOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB W SIBICHUN, M3y4aeMbIX XUMHEH, Ouosoruei,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeleNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUM B C(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMHM M Jpyrux. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpPMUPOBAHHE YMEHHI NPUMEHATh HAY4YHBIA METOJ
MO3HAHUS [IPU BBINOJHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kkypca (u3MKH 171 YPOBHSI CpEAHETO 00ILero oOpa3oBaHUs

IOJIOXKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLHUIIBI €T0
IIOCTPOEHUSI.
Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3JieioB (PM3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.
Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuas Kypca GU3UKUA 00bEAUHEH
BOKpYr (u3myeckux Teopuid. Benymmm B Kypce sBIgeTcs (OpMHUpPOBAHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.
Hoes  eymanumapuzayuu. EE€ peanusanuss NOpeanosiaraeT MCHOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(bU3HUKY C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU TTpoOIeMaMu.
Hoes npuxnaonou nanpasnennocmu. Kypc (GU3MKHM MpeanonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKHX W TEXHOJIOTMYECKUX NPHIIOKEHUN H3YYEHHBIX
TEOPUN U 3aKOHOB.
Hoes sxon0euzayuu pean3yercs nocpeACTBOM BBEICHUS FJIEMEHTOB COJIEPKAHMS,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKHU U TEXHOJIOTH, a TAaKKe 00CYkKICHUS POOIIEeM palliOHAIBLHOTO
PUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.
CrepKHEBBIMU 3JIEMEHTaMU Kypca (QU3UKM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (u3nuveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYp€ MOCTPOCHUSI PUINYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MIPUHLIAIIOB B COBPEMEHHBIX MIPEACTABICHUX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPUA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIECCOB).
CucteMHO-AesTeNbHOCTHBIN MOAXO0 B Kypce (U3HKHU peaTnu3yeTcs Mpexk/ie BCEro 3a
CuéT OpraHu3alud JKCIEPUMEHTATbHON JAeATEIbHOCTH oOywatommxcs. [



0a30BOTO ypOBHSI Kypca ()M3UKHA — 3TO HCIOIH30BAHUE CHCTEMBI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B IpOrpaMMe
no ¢u3nke OOBEAMHEHBI B OOIIUI CIMUCOK YYCHHUYECKUX MPAKTUYECKUX PadoT.
Briienenne B yKa3aHHOM MepedyHe Ja0OopaTOpHBIX padoT, MPOBOJUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIACTCA yYaCTHUKaMU 00pa30BaTEeNbHOTO IMpoliecca
UCXOMsl M3 OCOOCHHOCTEH IMJIaHUpPOBAaHUS M OCHalleHus kabunera ¢usuku. [Ipu
3TOM oOecreuruBaeTcsl OBNAJeHUE OOYYalolUMHCS YMEHUSMH IPOBOJUTH
KOCBEHHbIC HM3MEPEHUS, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIIBITOB 11O MTPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yIEIsSETCs PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu
TOM JUIsl pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/Jaud C SIBHO 3aJaHHOU
bu3nUeckoil MOJENbl0, TO3BOJISIONIME TPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pa3HbIX pasnaesnoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
oObsSICHEHHE TpOTeKaHus (U3UYECKUX SIBJICHUH M MPOLIECCOB B OKpPYXKAIOIICH
XKU3HH, TpeOyroume BbIOOpa (U3MUECKON MOAENU A CUTyallMH MpPakTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu PI'OC COO x MarepuaibHO-
TEXHUYECKOMY 00€CIeueHNI0 y4eOHOro mmpoiecca 0a30Bblil ypoBeHb Kypca (PU3UKH
Ha YpOBHE CpeaHero o6miero oOpa3oBaHUS JOJDKEH M3y4yaTbCsl B YCIIOBHUAX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOrO IMkia. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OXoauMoe J1abopaTopHOe OO0OpYAOBAaHHME JJIA BBIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHWUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JlemoHCTpanoHHOE 000pyI0BaHue (GOPMHUPYETCS B COOTBETCTBHU C MPUHITUTIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECTIeunBaeT MOCTAHOBKY TMEPEUYHCICHHBIX B
nporpaMmMe mo (pu3uKe KIF0UYEBbIX JEMOHCTPALMNA IS UCCIEIOBAHUS U3ydaeMbIX
SBJICHMA ¥ TIPOIIECCOB, SMIMMPUYECKUX H (YHIAMEHTAIBHBIX 3aKOHOB, WX
TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe oOopyaoBaHHME JJIi YYEHUUECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TICJIIMHU U3y4CHUS PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

o (opmupoBaHme wuHTEpECa MW CTPEMJICHUS OOYYAIONMUXCS K HAYYHOMY
U3YYCHUIO TIPUPOABI, Pa3BUTHE WX HWHTCIUICKTYaJbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

o (opMupoBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHUs OCHOB
CTPOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o (opmupoBaHue ymMeHUN OOBSACHATD SIBJICHUS C UCIOJIb30BAaHUEM (PU3UUYECKHUX
3HAHWH W HAYYHBIX JOKA3aTEIbCTB;



dbopMupOBaHHE TPENCTAaBICHUM O POIAM (PU3UKU UISI PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUU.

JlocTmxeHne H5TUX Ieed Oo0ecrneunBaeTcsl pEIIeHHEM CIEAYIONMX 3aJad B
npolecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CPEIHEro 001ero oopa3oBaHus:

npuoOpeTeHNe CUCTEMBI 3HaHUN 00 00ImMX (HU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaxX, TEOpHUSIX, BKIIOYAash MEXaHHKY, MOJEKYIApHYIO (PHU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPU3UKHY;
dbopMHpoBaHUE YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS 1J11 OO bSICHEHHUS
bu3NYecKuX SIBICHUIN B MPUPOJIE U JUISl IPUHATHS MPAKTHUECKUX PEIICHU B
MOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB pEHICHUS pPa3IUYHbIX 3aJad C SIBHO 3aJaHHOM
¢usznyeckol Monenblo, 3anay, MOJpa3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3gaHue (pU3NIECKOW MOJEIIH, aJIeKBATHON yCIIOBUSAM 3aJa4H;

NOHMMaHue (U3MYECKUX OCHOB U MPUHUUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHX MPOLECCOB, UX BIUSHHS HAa OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJaMHU CaMOCTOSITENILHOTO IUIAHUPOBAHUA M IPOBEICHUS
(U3MYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaluu WH(OopManuu,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHMM ISl Pa3BUTUS YMEHHUM IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) HA YPOBHE CpEAHETO OOIIero
oOpazoBanus otBoautcs 136 gacos: B 10 kiacce- 68 yacos (2 yaca B Henenio), B 11
KJacce — (2 4aca B HEJIET0).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT' O MO3HAHMS

®usnka — Hayka o npuponae. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
Mupa. Ponb skcriepuMenTa U TEOpUU B IPOLIECCE MTO3HAHMS TPUPOBL. DKCIEPUMEHT
B (pusuke.

MogaenvpoBanue ¢u3nyYeCKuX SIBIEHUM M mporeccoB. HaydHble TMIOTE3bI.
dusnyecKkue 3aKOHbl U TEOpUH. ['paHUIBl IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkeHuE. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBUYKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE BIkKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MepeMelIeHus
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MMaJICHHUSI.

KpuonuHeitHoe nBMKeHUE. [[BUKEHUE MAaTEPUAIBHON TOYKH 110 OKPYKHOCTH
C IIOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEHHAsI CKOPOCTb.
ITepuon u yactora obOparnienus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue YCTPONCTBA U NPAKTHUYECKOE MPUMEHEHUE: CIHIOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogens cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO IO YIJIOM K TOPHU30HTY M
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue CKOpoCTH pU ABUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEPAaBHOMEPHOTO JABWKEHHS C LEJbIO ONPEEIECHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHHW IPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBMKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHimn  otHocutTensHOcTH  [aymes.  IlepBeii  3akoH  HbroroHa.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUku. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepas kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHus (1mokosi, ckoJyib>keHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJbXEHUS U cuiia TpeHus nokosi. Koaduuuent tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTelibHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4ecknue yCTpOWCTBA W NPAKTUUYECKOE MNPUMEHEHUE: TMOIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJCHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopMaruu.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HMEIOLWIETO OCh
BpalICHUsI.

Tema 3. 3axonbl coxpanenus 6 mMexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NmMnynbe cuilbl 1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
Peaktusnoe nBrmxkenue. — [locemenne myseds OO0 «Ky3HELoBy.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunetnueckass sHeprusi MarepuajbHOW TOYKH. TeopeMa 00 H3MEHEHUH
KMHETUYECKOU SHEPTUM.

[TorennumanbHas DHEPTHUA. [TorenmanbHas SHEPTUSA YIIPYro
nedhopMUpOBaHHOM NpYKUHBL. [loTeHIIManbHas SHEPrus Tea BOJIM3H MOBEPXHOCTH
3eMIIN.

[ToreHunanbHble WM HeENOTEHIMalbHble  cuibl.  CBs3p  paboOThI
HENOTEHIMAJIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW DHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA UM NPAKTHYECKOE INPUMEHEHUE: BOAOMET, KOIED,
IIPY>KUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomsi

N3ydeHne abCONIOTHO HEYNPYroro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBA3U pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOW AHEepruu
TeJa Ha IIPUMEpE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MogexkyasipHasi puznka U TepMOAUHAMUKA
Tema 1. Ocnoebl MOEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieil. Macca u
pazmepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. lllkana temmeparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETHUYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHAash TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHYECKON SHEPruU TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemecTBa. ['paduyeckoe MPEACTABICHHE HW30MPOIIECCOB: HW30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OmnpiThl 0 UG GY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEK]ly apaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoanHaMuueckass cucTeMa. BHYTpEHHSsSI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U cIOCOObI €€ n3MeHeHus. KonuuecTBo TemioTel u pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HUJeallbHOro  ra3a. Buaesl  Temionepenayu:
TEIIONPOBOHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTh npu TeIUIoNepeaaye.

[lonatue 00 amgumabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIWHAMHUKM K u3ompoleccaMm. ['paduueckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmommHamuku. HeoOpatumocTh TpoIeccoB B MPUPOJIE.

TennoBble  mammHbl.  [lpUHUOMOBI  AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MaiminHax. Koap¢uuueHT mone3Horo
nerctBua TteroBo mammubl. [{ukn KapHo m ero kod3@duuueHT Mone3Horo
JEUCTBUSA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIODHEPTETHUKH.



TexHu4eckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpruM Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTPEHHEHN 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIionepeaaye.

OnbIT 10 a1Ma0aTHOMY PACIIUPEHUIO BO3/yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoi TypOWHBI, TBUTATENSI BHYTPEHHETO CTOpPaHUs, pEaKTUBHOTO
JIBUTATETIS.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHuaeHcanus. Mcnapenue u kunenue. AOCOMIOTHAS U
OTHOCHUTENIbHAS BJIQXHOCTh Bo3Ayxa. HaceimeHHbll mnap. YjenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckre u aMmoppHbie Teaa. AHU3OTPOIUs CBONCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpemMeHHble MaTepuanbl. [lnaBiaeHue wu
KpucTayui3aius. Y aelbHas TerioTa miasieHus. Cyonumarus.

YpaBHeHHE TEMI0BOTO OalaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U MIIaBJICHUSI KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3mepenre OTHOCUTENIBHOM BIIaXKHOCTU BO3TyXa.

Pa3znes 4. DyieKTpOAMHAMHUKA
Tema 1. dnekmpocmamuxa
DIIEKTpU3ALMSA TEIl. DIEKTPUUECKHUM 3aps. [[Ba BUIa IIEKTPUUECKHX 3aPSAI0B.
[IpoBOIHMKHM,  AMDJIEKTPUKH W MOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsijaa.
BsaumopaeiictBue 3aps0B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onexktpuyeckoe mnoae. Hanpspk€HHOCTh  anekTpudeckoro nods.  IIpuHummn



CYyHEPHO3ULNN DIEKTPUYECKUX IoieH. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIS.

PaGoTa cun snextpocraruueckoro mosst. [lotenmuan. Pa3HocTh mOTEHIIUATIOR.
IIpOBOOHMKM M JIMAJIEKTPUKH B JJIEKTPOCTATUYECKOM IOje. J(MdieKTpudeckas
POHUIIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyecknue yCTpoMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKAasl 3alllUuTa, 3a3eMJICHUE DJJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMoencTBre HANEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaropa OT IUIOLIAAH
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U AUIEKTPUUECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHHE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PabGora oamektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st TOAHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTtkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METANIOB OT TeMmneparypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 151 MIPUMECHAs IIPOBOJIUMOCTH
MOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

OJNeKTpUYeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, HMCTOYHUKH TOKA, JJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[IpsmMoe w3MepeHue dIEKTPOABWKYIIEH CHiIbl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AyXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3y4yeHue CMENIaHHOIO COEIMHEHNSI PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyHIECTBISETCS C
Y4ETOM COJEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMH MaTEeMaTHKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHbId (akT, rumnoresa, (Quanyeckas BETUUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas QyHKUus,
napabona, runepOosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

bBuonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIJIOBOE PaBHOBECHUE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAs IJUCCOLMALINS,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABMXKEHHUH C MCIIOJIB30BAHHMEM MEXAaHHU3MOB,
y4€T TpPEHUs B TEXHUKE, NOALIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M APYIrHE), JBUIaTellb BHYTPEHHErO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOJAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYEHUs] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, W
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. IneKmMpoMazHUMHAA UHOYKYUUA

ITocTossHHBIE MarHUTHI. B3anMogeicTBHE MOCTOSHHBIX MAarHUTOB. MaroHuTHoe
noJie. Bektop MmaraHuTHOM MHAYKUUU. [IpUHIUIT Cyneprno3uiiuu MarHuTHBIX MOJIEH.
JIluHuum MarHuTHOM wuWHAyKIMU. KapThHa JMHUNA MarHUTHOM HHAYKIHAM TOJIS
MOCTOSIHHBIX MarHuTOB.

MarautHoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TIOJIS JUIMHHOTO MPAMOIO IMPOBOJHHUKA W 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue NpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPABJICHHUE.

Cuina Jlopenua, €€ Moly/ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
WHIYKIUHA. OJIEKTPOABIKYILAS CHJIA HWHIAYKIMH. 3aKOH JJIEKTPOMAarHUTHOM
unaykuuu Oapanest.

BuxpeBoe »siekTpuyeckoe TmoJie. ODNEKTPOABIKYIIAs Cula HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKITUH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: MOCTOSHHbBIC
MArHuThbl, 3JEKTPOMATHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEINA 3JIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE TIEKTPOHHOIO IMyYKa MarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILEH CUJIbI HMHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIIWH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yueHre MarHUTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanre 1€CTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojiebanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIOaHMS.
I"apmonnyeckue konedanus. Ilepumoa, yacrora, amrmumryga u (aza xoneOaHUU.
[IpyXMHHBIA MasTHUK. MareMaTHYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroux KojeOaHUsX. BrIHYX/IeHHbIE MEXaHHUUECKHE
koseOanus. PezoHanc. BeiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYJITHOE€ W JACUCTBYIOIEE 3HAYEHHWE CHUJIbI TOKA U
HANPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE DIEKTPUICCKOM
SHEPIrur. DKOJIOTMYECKUE PUCKU MPHU MPOU3BOACTBE AIEKTposHepruu. Kymbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOM ku3HU. — [locenieHne 3aBoja
DJIEKTPOLIHT.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, I'€HEPATOP MEPEMEHHOTO TOKA, JTUHUU JJIEKTponepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATENbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).




Hab6nronenue 3aTyxarmmx KoJaeOaHmii.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0oOOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu moOcCIenOBaTENIbHOM COCIMHEHHM PE3UCTOPa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NepeMeHHOT0 TOKA B LIEH U3 MOCIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMmpoOMazHUNIHbBLE B0TIHbL

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacnpocTpaHeHus: W JyMHAa BOJHBL [lomepeuHble W MPOJONBHBIE BOJHBI.
WNuTtepdepenuus u Auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3JIYUEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMJICHUE, MOspU3anus, Tudpakums,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TeleBUAeHUA. Paaromokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBS3u T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJeOaHUH.



HccnenoBaHre CBOKWCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJsipusanus, 1udpaxuus, MHTepQEpeHLUs.

Tema 3. Onmuka

['eomerpuueckas ontuka. I[IpsAMOIMHENHOE paclIpOCTpaHEHHE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBETAa. AOCOIIOTHBIN [TOKA3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbBI yroj MOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CiioxHblIii cocTaB O6enoro cseta. LBer.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas nuH3a. DoKkycHOE paccTosHHE
Y ONTHYECKas cuia TOHKOW JuH3bIL. [locTpoenne n3odpaxkeHuil B COOMPAIOIINX U
pacceuBarommx JuH3ax. Dopmysia TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenespl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOUYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBUE HaOII0ICHUS
[VIABHBIX ~MAaKCHMyMOB TIpM IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHU4ecKue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIM ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxeHne. Moielb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue nnrepdepeHiinm cpera.

Hab6mronenune nudpaximm ceera.

HaGmronenne nucnepcuu cBera.

[Tomy4yeHue criekTpa ¢ HOMOUIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OcCHOBBI cIeHAJILHO TEOPUH OTHOCUTEIbHOCTH
[ paHUIBI TPUMEHNMOCTH KJIACCHYECKOM MeXaHuKU. [locTynaTel ciennanbHON
TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETa B BAKYYME,
IPUHLUI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpPAICHHE
JUIAHBI.
DHEPrUsl U UMITYJIbC PEIATUBUCTCKON YAaCTULIBI.

CBs3b MacChl C JHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTULBI. DHEPTHS
IIOKOSI.

Pa3nen /. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOI ONMUKU
®otonbl. opmyna [lnanka cBs3u s3HEPruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJIbC (POTOHA.
OTtkpsiThe U uccnegopanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aK0OHBI

dboTordpdexra. YpapHenue IDiiHimTeHa i porordpdexra. «KpacHas rpanuiiay
dboTtorddekra.

JHaBnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MHpPUMEHEHHE: (HOTOIJIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3(dheKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHne u morjomeHue
GbOTOHOB mpu mepexoje aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosiHoBBIE cBoMicTBa yacTull. Bonnsl e bpoitnsa. KopnyckynsapHo-BoiHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBINI
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHre AIMHBI BOJIHBI JIa3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3zepdop/a 1o onpeieeHuIo cocTaBa paiioakKTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  BuusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens sapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbba-pacnaa. OIEKTPOHHBI U TO3UTPOHHBIN Oera-pacnan. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBS3U HYKJIOHOB B sajipe. AnepHbie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsiii cunTe3. IIpobOiieMbl M NEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI AIE€PHON SHEPTETHUKH.
DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTobl HAOIIOEHUS U PETUCTPALIUU JIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3nuecKkoil KapTUHBI MUpA.
TexHUYEeCKUe yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.
Jlemoncmpayuu
CuéTYrK MOHM3UPYIOIINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DjieMeHTBI AaCTPOHOMMHU U ACTPOPUZUKH

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMHUH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKude 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

ComnHeunas cucTeMa.

Connne. ConHewyHass akTMBHOCTh. Mctounwk sHeprum CoJsiHIIa U 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamMma «CHEKTpajbHBIA Kiacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJIA 3BE3] TJIABHOW MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHbBIE MPEICTABIEHUS O MPOUCXOXKACHUU U 3BoJroIMU CojHUA U
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
I'anaktnke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TJ1a30M C KCIOIb30BAHUEM KOMIIBIOTEPHBIX
PWIOKEHUH I ONpeieNIeHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITENbHOCTH YEJIOBEKA, POJIb U MECTO (PUZUKU U
ACTPOHOMHUU B COBPEMEHHOM HAy4YHON KapTHUHE MUpPA, POJb (PU3NYECKON TeOpHUH B
dbopMHUpOBaHUY MPECTABICHUN 0 (HU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKOMN
KapTUHBI MHUpa B O0mEM Py COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX
MPEJICTAaBICHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMM MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HAa OCH KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM NpUpPOJE, KojeOaTerabHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU NPUPOAE, NCUCTBUE
paaualy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHMs KPUCTAIITNYECKON PEIIETKH, CIIEKTPAIbHBIA aHAJIH3.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop IMEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pajap, pPaauoONpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®Du3znMka» Ha YpPOBHE CpeaHEro oOIero
oOpasoBanusi (0a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro nmpeamera «Du3uka» J0HKHbBI
OTpakaTh TOTOBHOCTh M CHOCOOHOCTb OOYYalOIIMXCS PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIbITA U OMbITA JIESITEIBHOCTH B IPOLECCE peAN3allMi OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHITHE  TPAAUIIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHUE B3aUMOJIEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU (GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUATAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHNE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBS3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAaHUE TJI00AIBLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ACUCTBUI B OKPYXKAIOIIEH CPelle Ha OCHOBE
3HAHMSA 1eJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIBHOCTH JKOJOTMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
M3y4YeHUs1 PU3UKHU OCYIIECTBISATh MNPOEKTHYIO U UCCIEA0BATENbCKYIO JIESITEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LEIU IEATEbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTHXKCHUS;
BBISIBIIAIT ~ 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B  paccMaTpUBaEMbIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJIMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHSIX  PEaJBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue JeUCTBUS:
BJIAJ€Th HAYYHOU TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUIMHU U METOJIaMU
duznyecKoil HayKu;



BJIAJETh HABBIKAMU y4€OHO-MCCIIEI0OBATEIbCKOM U MPOEKTHON AECSATENbHOCTU
B 001acTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peUIeHMsl 3ahad (PU3MYECKOTO COJEp)KaHUs, NPUMEHEHUIO pa3IMYHBIX
METOJI0B ITO3HAHUS;

BJIAaJE€Th BUAAMU JIEATEIBHOCTH MO TMIOJY4YEHHIO HOBOTO 3HAHUS, €ro
UHTEpPIPETALNU, NPEeoOpa3OBaHMUI0O M NPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHUCIIE MIPHU CO3JaHIH YI€OHBIX POEKTOB B 001acTH (DU3UKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTBHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEpXKJACHUM, 3a71aBaTh IApAMETPbl U KPUTEPUN PELLICHUS;

aHANIM3UPOBaTh TIOJIYYCHHBIE B XOJ€ PEUICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNUE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOpPMYIHpOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIBHOU
JESITEIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HaHWA 10 (U3MKE B NPAKTUYECKYI0 OOJacTh
KU3ZHEJECATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MIPEJIaraTb OPUTMHAIBHBIE IOAXO0Abl U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YEeHHsS] MHPOpMaluuu (PU3UUYECKOTO COJEpKAHUS U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIATh ITOMCK, aHaJu3,
CUCTEMATHU3allMI0 U WHTEpIpeTaluio MHPOPMalUU pa3jINuHbIX BHUIOB U (PopM
IPEJICTaBJICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIIOJIB30BaTh  CPEJICTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKalMOHHBIX
TEXHOJIOTUHA B PELICHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOI0CHHEM TPeOOBAHUN 3PTOHOMHKH, TEXHUKH 0€30M1aCHOCTHU, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POpMaLMOHHOU
0e30I1acHOCTH;

co3JaBaTh TEKCThl (PU3MYECKOrO COAEpKaHUA B pa3IMYHBIX (opmartax ¢
y4€TOM HazHayeHHs] HHPOPMAIIMU U LIEJIEBOM ayJUTOPHH, BRIOMpPAsi ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbBIE YUeOHbIE AeiicTBHUS:
OCYIIECTBIIAThH OOIIEHUE HAa YPOKaxX (PH3UKH ¥ BO BHEYPOUHOU NEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX  CUTyalldd W CMATYaTh
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JAEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

MPUHAMATh 1€IM COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTHUKECHHUIO: COCTaBJIATH IUIAH JICMCTBUM,
pacupenensaTb poiad € Y4ETOM MHEHHI YYaCTHHKOB, OOCYKIaThb pEe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJ[a U KaX/10r0 YYaCTHUKA KOMaH/Ibl B OOIINH
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATh HWJAEHU C TO3UWLUUHA HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B PAa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranm3amnus:

CaMOCTOATENIbHO OCYLIECTBIISATh MMO3HABATENbHYIO NESITENbHOCTh B 00JIACTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS PAKTUYECKOW pabOThl C y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAUIMU B 00JaCTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pELIeHNS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATHh PEIIEHUS TO WX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

NPUHUMATH ceOs1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESTEIILHOCTH,

pHU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OITHOKH.

B niporiecce qoCTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI 110
bu3uke A YpOBHA CpelHero ooOmero oOpa3oBaHUA Yy  0O0YyYarOIIMXCS
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MIpeAnoararonmii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUI, BKIIFOYAIOIIETO CITOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aIalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JTOCTHIKEHUIO TSI U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOJIS M3 CBOUX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIECH CITOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €T0 TP OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCThH BBHICTPAWBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K konity o6yuenus B 10 kjacce mpeiMeTHbIC Pe3ybTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKUA B (HOPMHUPOBAHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3WYECKUX MOJEeH:
MaTepHualibHasl TOUKa, MHEpLUaIbHas cucTeMa OTcuéra, abCOIOTHO TBEPIOE TEINO,
WJICUTBHBIN Ta3, MOACIHU CTPOCHUS T'a30B, XKUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrno3HaBaTh (uU3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUXKEHUE,
CBOOOJIHOE MaJIeHUE TeJl, IBHXKEHHE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJICHCTBUE
Ten, nuddy3us, OpOyHOBCKOE JIBUIKEHUE, CTPOCHHUE KUAKOCTEH U TBEPIBIX Te,
U3MEeHEeHHe O00bEMa Tel MpU HarpeBaHUU (OXJIAXKIIEHHUM), TEIJIOBOE pPaBHOBECHE,
WCHapeHne, KOHJCHCAIWS, IUIABJICHUE, KPUCTAIUIA3ALMS, KUIECHUE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €r0 HArpEBaHUHM B 3aKPBITOM COCYIE,
CBSI3b MEXIy NapaMeTpaMH COCTOSIHHS Ta3a B M3OIPOLECCAX, AIEKTpU3ALUS TeEN,
B3aUMOJCHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE JIBHIKEHHME, MCIOJb3ysl (PU3NYECKUE BEIMYMHBIL:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC TE€JIA, KWHETUYECKAsl SHEPrus, MOTECHUHATbHASI SHEPTUs, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; IPU OMUCAHUM TPABUIBLHO TPAKTOBAThH
(GUBUYECKUI CMBICT MCHOJIb3YEeMbIX BEIUYMH, MX OOO3HAUCHHUS U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONB3YsS (U3NUECKUE BEIMYMHBI: JaBJICHUE Trasza, TEMIleparypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUYECKOIO JBUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA((DUIIMEHT TMOJE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENA; IPU OINKMCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUs U CAWHUIbI, HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BEUIECTBA U DJIEKTPUUECKHUE
SBJICHHS! (ITPOIIECCHI), UCTIONB3YS (PU3UUYECKHE BEIMYUHBI: DJICKTPUYECCKUN 3apsij,
3JIEKTPUYECKOE T10JI€, HAMPSIKEHHOCTD I0JIs1, OTEHLIHAN, PA3HOCTh MOTCHIMAJIOB;
MPU  OINHCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUsS] M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHHSI, UCTIOIB3Ys (HU3UUECKUE
3aKOHBI ¥ MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTeHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHUS MEXaHWYECKOW OHHEPruu, 3aKOH COXPAHECHUs HWMITYJIbCa,
NPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIMII PABHONPABUS HHEPIUATIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON DHEPIUU TEIJIOBOIO JBWKEHUS MOJIEKYH C
aOCOJIOTHON TeMIMepaTypou, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3invyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MTPUHIIMIIBI JEHCTBUS MALTH, TPUOOPOB U TEXHUUECKIX
YCTPOMCTB; pa3auyarh yCJIOBHsS MX 0€30MacHOTO HUCIOJIb30BaHUS B MTOBCEIHEBHOMN
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, NpPU ITOM
dbopmynrpoBaTh MpodIeMy/3aaqy U TUTIOTE3y YIEOHOTO AKCIIEPUMEHTa, COOMPAaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYy10BaHUS, TPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO W3MEPEHHS M HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBHCHUMOCTH  MEXIy  (U3UYECKMMU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHPOBATH PE3yIbTATHI TOJIYUEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUJIE
TaOJUIl U TPaQUKOB, JeNIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;

coOJroaTh MpaBuiaa 0€30MacHOTO TpyJa MpPU MPOBEICHUM UCCIEIOBAHUI B
paMKax y4eOHOIro OSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
00opyI0BaHuUS;

pemaTrh pacuéTHblE 3aJa4d C SBHO 3aJlaHHOW (DU3MYECKON MOJEIbIO,
UCIIONb3Ysl (PU3UYECKUE 3aKOHBI M TPUHIIUIIBL, HA OCHOBE aHAIM3a YCIOBUS 3aa4n
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAUMBbIE ISl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLICHUBATh PEaJbHOCTh
HOJy4YE€HHOTO 3HaueHusl (PU3NUYECKOI BEIMUUHBI;

peniaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sBJICHUS;

UCIIOJIb30BaTh Opyd  pemieHud  Y4eOHBIX  33Jady  COBPEMEHHbIE
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIH, OTy4YeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYXKAIOUIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B TOBCETHEBHOM KU3HU IS
oOecrieueHns 0€30MaCHOCTH TpU OOpaIlllEHUH € NPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTaTh B TIpYyIIIE C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh pPabOTy TpyHIbl, PALMOHAIBHO pacCHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJICKBaTHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xon1ty o6yuenus B 11 kJacce rpeiMeTHble pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uku B (HopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
(pu3nyecKoil KapTUHBI MUDA;

YUUTBIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJIETeH:
TOYEUHBIA AIEKTPUUECKUN 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHHK CBETA, SAEpPHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO f]pa IMpU pPEUICHUU (PU3NYECKHX
3aj1ady;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DM3UKH: 3JIEKTPUUECKask IPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOACHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJHUK C TOKOM M JIBIXKYILMHCS 3apsl, 3JIEKTPOMArHUTHbIE KOjeOaHus u
BOJIHBI, NPSIMOJIMHEHHOE PACHPOCTPAHEHHE CBETA, OTPAXEHHUE, INPEIOMIICHHUE,
uHTephepeHus, audpakius U TOoJApU3als CBETa, JUCIEPCHUs CBETa,
dboToanekTpuueckuil 3pdext (poToadPdekT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEHYaToro CHeKTpa aromMa BOJAOPOJA, €CTECTBEHHAsT U HCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
OMKCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (DJEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTb  Pa3jUYHbIX  Cpel) U

ANIEKTPOMATHUTHBIE SBJICHHS (IIPOLIECCHI), HUCIOJIb3Yysl (PU3NYECKUE BEIUYUHBI:
JJIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, JJIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIKYIIAsl cuja, paboTa TOKa,
WHIYKLOHWST MAarHUTHOTO TMojs, cwia Awmmepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYLIKH, SHEPrus AJIEKTPUYECKOTO0 M MATHUTHOTO MOJIEW, NEPUOJ M 4YacTOTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3apsl M CHJa TOKa B Tpoliecce
TapMOHMYECKUX JJIEKTPOMATrHUTHBIX ~KOJeOaHWW, (OKYCHOE pACCTOSIHHE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHWUU TMPABWILHO TPAKTOBATh (DU3NUYECKUN
CMBICJI HCIOJb3YEMBIX BEJIMYMH, HX OOO3HAYEHUsS U E€JMHHUIIbI, YKa3bIBaTb
(bopMyIIbl, CBSA3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIUUHUHY C APYTUMH BETMUMHAMY;

ONMCHIBAaTh W3YYCHHBIC KBAHTOBBIE SBJICHUS U IPOLECCHI, HCIOJIb3Ys
¢u3ruecKrue BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIJIep, MNPU OINMCAHUU TPABWIBHO TPaKTOBAaTh (PUIUYECKUM CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W EJIMHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBA3BIBAIOIME JIAaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYHMHAMM,
BBIYHCIISTH 3HAUCHHUE (DPU3HUECKON BEIIMUUHBL;

aHAIIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI TOCJIEI0BATEIBHOTO U MapauIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PaclpOCTPAaHEHUsI CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE ODWHINTEHHa 1 (oTorddekra,
3aKOH COXpaHEHMsI SHEPTuH, 3aKOH COXPAHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHUS
AIIEKTPUIECKOTO 3apsifa, 3aKOH COXpPAaHEHHS MacCOBOTO YHCIIA, MOCTyJlaTsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Mpu 3TOM paszindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHE U YCJIOBHUS (TpaHULbI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEETSATH HANIPABIICHNE BEKTOPA HHIYKIIMM MAarHUTHOTO TOJIS POBOTHUKA
C TOKOM, CHJIBI AMIiepa u cuJibl JIopeHa;

CTPOUTb U OIKCHIBaTh H300pa)KEHUE, CO3JaBAaEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl 0 HCCIENOBAHUIO (PU3NYECKUX SIBICHUNH U
MPOIIECCOB C HMCIOJB30BAaHWEM TPAMBIX W KOCBEHHBIX HM3MEPEHUH: TPU ITOM
dbopmynupoBath NpoodIeMy/3a1auy U TUIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYJ0BaHMsI, IPOBOAUTH OTIBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBISThH MPSAMbIE U KOCBEHHBIE M3MEPEHUs (U3UUECKUX BEITUYHH, TIPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MYECKUX BEJIMUMH C UCTIOIb30BAaHUEM MPSIMbBIX
U3MEpPEHUIl: MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl
MOJTYYeHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TaOMUIl U TpauUKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAaHUM B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1TaOOpPaTOPHOIO
000py/I0BaHUS;

pemath pacu€THBIC 3aJayd C SIBHO 3aJaHHOM (PU3MUECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/lauu
BbIOMpaTh (PU3MUECKYI0 MOJIEJb, BBLACTATh (PU3NUYECKHE BETUYUHBI U (HOPMYJIB,



HE0OXOAMMBIE I €€ PEIIeHMs, TPOBOJUTh PacyEThl U OLEHUBATh PEATBHOCTH
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(puznyeckue sBICHUS;

UCIIOJIb30BaTh OpU  pemeHud  Y4eOHBIX  33Jad  COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYIHO-TIOMYJISIPHOM HH(pOpMAIHH, TOTy4YEeHHOU 13

pPa3IUYHBIX HICTOYHUKOB, KpUTUYECKH aHATU3UPOBATH MOJIy4aeMyl0 HHPOpMaLHIO;

OOBSICHATh NPUHLMIBI JEHCTBUA MallMH, HOPUOOPOB U TEXHUUYECKUX

YCTPOMCTB, pa3inyarh yCIOBUS UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUSA N0 (PU3UKE B TOBCEAHEBHOM KU3HU JIS
oOecrieueHnss 0€30MAaCHOCTU NpH OOpAIlEHHH € NPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TpyINIle C BBIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX pOJIEH,
IJIaHUPOBATh pPabOTy TPYyNIbl, PAUMOHAIBHO pACHPENesiTh OOS3aHHOCTH U
IJIAHUPOBATH JAESITENBHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJI€KBAaTHO OLEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUS
bu6mmoteka [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 httos://m.edsoo.ru/7f41bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlpnamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasnery 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoteka [JOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bub6nuoreka [IOK

®da3oBbIe MEPEXOIBI

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 mo pazneny 24
Paznen 4. JIEKTPOJAUHAMMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
[TocTosaHHBIN 251eKTpUYECKHM TOK. TOKH B bubnuoreka [IOK
4.2 12
Pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTnyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHas 1 1 3 bubnuotexa [JOK
' VHTYKIUS https://m.edso0.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKHe 1 JJIEKTPOMarHuTHhIE 9 1 bubnuoreka [IOK
' KoNeOaHus https://m.edso0.ru/7f41c97c
29 MexaHU4YecKHe 1 JJIEKTPOMarHUTHhIE 5 1 bu6nunoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6nmmoreka [IOK
2.3 10 3
Onrriia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBHI cieIIUaILHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4.1 DneMEeHThI KBAaHTOBOM ONTHUKH 6 httos://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 4 bubmuoteka [IOK



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

4.3

ATtoMHOe sApo

Bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 ]stlf[?s?/jlrzfeedticﬁ?/I;MlcQ?c
Wtoro no pazneny 7
Pazgen 6. OBOBIIAIOHIEE ITIOBTOPEHUE

61 | OSoGuaromee mosropere ‘ o imssoosuTHALee
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoxka Koutpoabubie | IlpakTnueckue
n/n Bcero HN3yyenusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
10T pecypchbl
®du3uka — HayKa 0 IPUPO/IE. 04.09.2024
1 Hayunbie meToabI MO3HAHUS 1 bubamorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>KaloIllero Mupa
Ponb 1 MecTo pusuku B 04.09.2024
5 (hopMHUPOBaHUH COBPEMECHHOM 1 bu6nuoreka [IOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOMN EATEIbHOCTH JIFOAEH
MexaHnueckoe JBUKEHUE. 11.09.2024
3 OTHOCHTEIPHOCTh MEXaHHYECKOTO 1 bu6mmorexa [IOK
nerkeHus. [lepemelienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPAMOIMHEITHOE 1 11.09.2024 bubnnorexa [HOK
JBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE ITPAMOJIMHEHOE 1 18.09.2024 bu6numoreka LIOK
JBUKECHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHOe maieHue. Y CKopeHue 1 18.09.2024 bubnmnoreka [IOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE NBHKEHUE. 25.09.2024
7 JIBrb>keHue MaTepuaIbHOM TOUKH 110 1 brbmorexa [TOK
P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTHU
8 [Ipunuun orHocuTensHoCcTH ["anmumes. 1 25.09.2024 bubnmoreka [JOK



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
https://m.edsoo.ru/ff0c3ada

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun 02.10.2024
9 cynepno3uuuu cui. Bropoi 3akox bubmmorexa [IOK
yiep 1 -+ DTOpOr https://m.edsoo.ru/ff0c3be8
HrproTona a1 MatepraibHOM TOUKH
10 Tpernii 3akoH HeroTOHA [1151 02.10.2024 bub6numoreka LIOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTo TsaroreHus. Cuna 09.10.2024
11 Tsokectu. [lepBas kocMuveckas bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3d00
CKOpPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec 09.10.2024 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunueHT Tpenus. 16.10.2024
13 Cwuna conpoTHBIICHUS TIPH JIBHKCHUN bubmorexa HOK
P pHA https://m.edsoo.ru/ff0c3f76
TeJa B KUJIKOCTH WM ra3e
[TocTynarenbHOE U BpamaTelibHOE 16.10.2024
14 JBUKEHHE a0COJTIOTHO TBEPAOTO Tela. bu6mmorexa [IOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
NMiynsc MaTepuaibHONU TOYKH, 23.10.2024
15 CHUCTEMBI MATEPUAIBHBIX TOYEK. bubmuoteka [JOK
NmMmynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota u MOIITHOCTH CHITBL. 23.10.2024
16 Kunernueckas sHeprus MarepuanbHOM bu6mmoreka LIOK
Touku. Teopema 06 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOM JHEPruu
17 [ToTentnuanpHas YHEPIHsl. 06.11.2024 bu6mmoreka [IOK



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
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[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHbIC U HETIOTCHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOHN YHEPTUU CHCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

06.11.2024

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora
«HMccnenoBanue CBsI3U pabOTHI CHUJIBI C
M3MEHEHHEM MEXaHUYECKOM dHepTrun
TeJa Ha PUMepe PaCTSKEHHS
PE3UHOBOI'O XKT'yTa»

13.11.2024

20

Kontponbnas paborta o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

13.11.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

20.11.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKECHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

20.11.2024

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

27.11.2024

24

TennmoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkana remmneparyp

27.11.2024



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

o5 Wneanpnsriii raz B MKT. OcHoBHOE 04.12.2024 bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIlepaTypa Kak Mepa 04.12.2024

26 CpeaHEel KHHETUYECKON SHEPTUU bubnnoreka [HOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akon JlanpToHa. ['a30BbIE 3aKOHBI 11.12.2024
JlaboparopHas paboTa 11.12.2024

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
pa3peKeHHOT0 ra3a»

29 H3omnporiecchl B uealIbHOM Ta3e U UX 18.12.2024 bu6nmmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennsis sHeprus 18.12.2024
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crtoco0nI e€ n3MeneHus. KoandaectBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTUSI OJJHOATOMHOTO UJI€aTFHOTO
raza

31 Bunsl Temonepenaun po-12.2024 bubmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA. 25.12.2024
32 KonuuecTBo TEmIoThI Mpu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AanadaTHBIN IpoIece

33 I1epBbIil 3aKOH TEPMOAUHAMUKU U €70 04.12.2024 bubnnoreka [IOK
MPUMEHEHUE K U30IPOoLeccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporieccoB B 04.12.2024 bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOIMHAMUKHU
35 [Tpuniun aeiictus u KI1JI TermoBoit 11.12.2024 Bu6mmoreka [JOK
MalIVHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KII1/] 11.12.2024
37 DKOJIOrH4ecKue mpoodIeMbl 18.12.2024
TETUIO3HEPTEeTHKHI
O6o06uaromuii ypok «MonekynspHast 18.12.2024 bubnuoreka [IOK
38
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas padbota mo teme 25.12.2024
39 «Mozpelc TSt HI;H ¢uznka. OCHOBBI bubnnotexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITUA. 25.12.2024 bubnmnoreka [JOK
Hcnapenue u xurenue https://m.edsoo.ru/ffoc63h6
AOCOIIOTHAsI U OTHOCUTENbHAS
41 BJIQXXHOCTH BO3/1yXa. HachIeHHbIi butmmorexa LOK
A% - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe TeIa. AHU3OTPOIIHUS bubnuoteka [JOK
CBOMCTB KpHCTAJLIOB. JKukue https://m.edsoo.ru/ff0c65f0
kpucTtasl. COBpeMEHHBIE MaTepUaIbI
[1naBneHue U KpUCTALTU3AIUS.
43 VY nenpHas TennpoTa l'IJ'IaBJ'IeII:IlI/ISI bubmorexa LIOK
s ' https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nmuoreka [JOK
44
YPaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Te. DIeKTPUIECKUM bubnnoreka [HOK

3aps. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 MOJIYIIPOBOJHUKH. 3aKOH COXpPaHEHHS
yHpoBoad P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toueunslii 351€KTpUYECKUMA bubmorexa [IOK
’ https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpssk€HHOCTB 27EKTPUYECKOTO
48 nosist. [IpuHnmn cynepno3suuuu bubnuoreka [IOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa crit 31eKTpoCTaTHIECKOTo
49 mois. I[Torennuman. PasHocts bubmorexa LOK
i . https://m.edsoo.ru/ff0c6f00
MMOTCHIINAJIOB
[IpoBOIHUKY U TUIICKTPHUKHU B
50 3J'IpeI(T OCTaTHYCCKOM n(l)jne bubmorexa HOK
P i https://m.edsoo.ru/ff0c7018
JunnexTpudeckast IpOHUIIAEMOCTh
bu6nmmoreka [IOK
51 OnexkrpoémkocTh. KongeHncaro
P g P https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD INIOCKOTO
52 KOH, eII{)caTo a. DHeprus 3apsLKECHHOTO bubmorexa HOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1€VICTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMPOBATHLHOTO

amrmapara, CTpyiHHOTo IpuHTepa.
DrekTpocTaTHUYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
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3azemIieHHe IEKTPONIpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAHHOTO COEIMHCHUS
PE3UCTOPOBY

0.5

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB DIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJTHOU (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M13mepenune D/]C ucrounuka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHHSD)

0.5

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

59

DneKTpOHHAs MPOBOJAUMOCTD TBEPIABIX
METaJUI0B. 3aBUCUMOCTD
CONIPOTUBJICHUS] METAJIOB OT
TemnepaTypbl. CBEpXIPOBOAUMOCTD

60

DNeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IY4YKOB

61

[TomynpoBOIHUKHU, UX COOCTBEHHAs U
IIpUMecHas MpoBOAUMOCTb. CBoMCTBa
p—n-nepexoxa. [lonynpoBoHUKOBbIE
puOOpEI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B pacCTBOpax 1
pacruiaBax 3JIeKTPOIUTOB. bubnmoreka [JOK

62 1
DNEKTPOIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DNEeKTpoIn3
DJIEKTPUYECKUH TOK B razax.

63 CaMocCTOSTEIbHBIN 1 1 Bu6mmoreka [JOK
HECAMOCTOSITEIbLHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
[Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka LIOK
npuMmeHenue. [IpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O6o06maromuii ypok 1 bubnuotexa [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas padbota no reme
«Qnekrpocraruka. [TocTossHHBIN

66 ANEKTpUYEeCKUid TOK. Toku B 1 bubnunoreka [JOK
pasnuuHbIX cpeaax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
mpoBepoyHasi paboTa Mpu MPOBEACHUN
Ha OyMa)kHOM HOCHTEe

67 PesepBHblit ypok. KonTponbhas 1 bu6mmoreka LIOK
pabora 1o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O6001maronuii ypok 1 bubnnoreka [IOK
o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
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11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero HN3y4yenusi | oOpa3oBaTesibHbIE
padoThI padoThI 11A o/ pecypest
[TocTosiHHBIE MATHUTHI U UX 04.09.2024

1 B3auMoAercTBHe. MarHuTHOE IOJIE. 1 bu6mmoteka [IOK
Bekrop marauTHOM MHAYKIMK. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTtHoe noJie MPOBOAHHKA C 04.09.2024

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue NpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 11.09.2024 bubnnorexa [HOK
MAarHUTHOTO ITOJIS1 KATYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA 11.09.2024
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnunoreka [IOK
«UccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMUTa Ha PaMKY C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS Ha 18.09.2024

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bu6mumoreka LIOK
Cwa Jlopenma. PaGota cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DneKkTpoMarHuTHas uHaykuus. [lotok 18.09.2024

6 BEKTOpa MarHUTHON HHAYKIuu. DJ[C 1

WHIYKIIMU. 3aKOH AJIEKTPOMAarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON WHIYKITUI

25.09.2024

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

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLINH.
OHeprus MarHuTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I10JIe

25.09.2024

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

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUIATEb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKLMOHHAs II€Yb

02.10.2024

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3J'IeKTpOMaFHI/ITHa$I I/IHJIYKIII/ISI»

02.10.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTposabHas padota no reme
«MarsauTtHoOe nose.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

09.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. [[apmoHnueckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJeOaHUH.
IIpeBpaiienue sHepruu

09.10.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJieOaHui Tpy3a Ha
HUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

16.10.2024

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

16.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Kosie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKHUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0JIe0aTEIbHOM KOHTYpE

23.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHe KojieOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

23.10.2024

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U
HaIpPSHKEHUs

06.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
AIEKTPUYECKON SJHEPTUU

06.11.2024

19

VYCTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JIEKTporepenay

13.11.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnonp3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3IHU

13.11.2024

[Mocemenune 3aBo/a
ONEKTPOIIHUT



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopocts

20.11.2024

Bu6mmoreka [JOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunble U MPOAOIbHBIC BOJTHBI
29 3BykK. CKkopocTh 3ByKa. [ poMKOCTH 20.11.2024 bubnmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX 27.11.2024
23 CBOMCTBA M CKOpOCTh. [11kama bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpUHLHTIBL PAUOCBSI3H U 27.11.2024  Pxckypeusa B [II'VTHU
24 TeneBuieHus. Pazputue cpencts
cBs3u. Paguonoxarus
o5 KonTponpHas padora «Konebanus u 04.12.2024 bubnunoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHHE 04.12.2024
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuotexa [JOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHue cBeTa. 3aKOHBI 11.12.2024
27 0T;)a>1<eHm{ cseta. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUi B IIJIOCKOM 3epKajie
[Ipenomnennue ceera. [lonHoe 11.12.2024
28 BHyTpeHHee oTpakeHue. [IpenenbHslit bubnnoreka [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHUsI
29 JlaGopatopHas pabota «/3mepenue 18.12.2024 bubnnorexa [HOK
MoKa3aTelisi NPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue nzoOpaxeHuit B 18.12.2024 bubmuoteka [IOK
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nuH3e. DopMya TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHast pabota
«Hccnenosanue CBOMCTB
M300paXKCHUI B JIMH3AX)

25.12.2024

32

Hucnepcus cBera. CIOXKHBIN coCTaB
6enoro csera. L{er. JIabopaTopHas
pabora «Habitoienue aucrepcuu
CBETa»

25.12.2024

33

WnTepdepenmus ceera. Audpaxus
cBeta. JludpakunoHHas peméTka

bubmuorexa [JOK
https://m.edsoo.ru/ff0ced22

34

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npuOOpsI M yCTPOHCTBA U
ycI0BHS UX 6€30M1aCHOTO MPUMEHEHUS

36

FpaHI/II_IBI MMPUMCHUMOCTHU
KJIaCCUYECKON MEXaHUKH. HOCTy.]'IaTLI
CHeuaJIbHOM TCOpHHU
OTHOCHUTCIIBHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH B COKpaIlieHne
JUIAHBI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON
yacTuilbl. CBsA3b MAcChl C SHEPTUEH U
MMITYJIbCOM. DHEPrus MOKOs

Bbu6nmmoreka [IOK
https://m.edsoo.ru/ff0cfc68

39

KonTtponbHas pabota «OnTHKa.
OCHOBBI CIEUATIBHON TEOpUH
OTHOCHUTEIBHOCTH

Bbubnmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0
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®otounbl. Dopmyina [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
nOJIMOTEKA
41 otoaddekra. O A.T.
Porosdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHEI poTorddexra. YpaBHCHHE
42 31?1HmTe(§Ha Jils)l(p(l)OTOS(b(rl))eKTa buomorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XuMHuuecKoe IeHCTBUE bubmmorexa [IOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboTorneMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOANO]
45 Pemenne 3ama4 mo Teme « JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOM OINTHUKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnBITEI
46 Pezepdopna nmo paccesHuo o-4acTu butmmorexa OK
POOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
Bbu6nmuoreka [IOK
47 IT b
OCTYATRL bopa https://m.edsoo.ru/ff0dOafa
H3nydeHue u noriouieHne GoTOHOB
48 I 1/131,11 exoie aTOM;Hc 0 HO(bliO OBHS bubmorexa LHOK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha APYyroi. Buasl ciekTpoB
BonHrosrle cBoiicTBa yacThil. BoaHEI
. bu6mmoreka [IOK
49 ne bpoiura. KopryckynsipHo-

BOJIHOBOI1 tyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHunto cocrasa
PaZMOaKTUBHOTO U3ITYYCHHUS

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

51

CaoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJMOaKTHBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHEIN Oera-
pacnan. ['aMmma-nsiydyenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HyKJIOHOB B Si7Ipe.

S nepHblie peakuuu. S aepHbiid
peaktop. [IpoOnembl, MEpCIEeKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPreTUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3uTpoHa. Meto el HaOIIOIeHUS U
pPErucTpaluy AIEMEHTAPHBIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

ITarsl Pa3sBUTHUA aCTPOHOMUHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3HA4YE€HHUE aCTPOHOMHH. Bun
3BE31HOTO HEOa. Co3Be3 M, IpKUe
3BE3/bI, IUNIAHETHI, UX BUJIMMOE
nsrkeHue. ConHeyHas cucteMa



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

56

Comnne. ConHeyHast akTUBHOCTb.
Nctounuk sneprun CoJiHIla U 3BE3]T

57

3BE3/1bI, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI INIABHOM
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMEHHbIE
MPEJICTABICHUS O IPOUCXOKICHUU U
sBostonny ColHLa U 3BE31

58

Muneunsiii [Tyts — Hamma ["anakTuka.
[Tonoxenne u npuxenue CoyHLa B
lanaktuke. I'anmaktuku. YEépHbie
JBIPHI B IAPAX TFAJIAKTHK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuyenue.
MeraranakTuka

60

HepemeHHLIe HpO6J’I€MLI ACTPOHOMHHU

61

KontponbHas pabora «51eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Pons husuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHOM U
ATUYECKOH chepax NesTeIbHOCTH
YyeoBeKa

63

O6o6maromuit ypok. Pons 1 mecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ob6o6maromuii ypok. Ponb




bu3nIecKoit Teopuu B GOPMUPOBAHUN
MIPEACTABICHUH 0 GU3HUECKON
KapTHUHE MHUpa

O6o06maromuii ypok. Mecto
65 (bU3UYECKON KapTUHBI MHpa B 001IIeM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O IMpupoac

66 PesepBHbIil ypok. MaruutHoe nose.

DNIeKTpOMarHuTHasE UHIYKITUS

PesepBubriit ypok. Ontrka. OCHOBBI
67 CHeHATbHON TEOpUH
OTHOCHUTEJIBHOCTHU

Pesepnsiit ypok. KBanToBas ¢pusuka.
68 DJIeMeHTHI aCTPOHOMHH U
acTpOpHU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1. ®wusuka.l10 knacc:yueb. J{ns obmeodpa3oBar.opranu3anuii: 6a30Bbiid ypoBeHs / I'.51.
Mskumes, b.b. byxosues, H.H. Corckuii ; mon pen. H.A. IlapdentbeBoii. — 4-e uzm. —
M.: [Ipocsemienne, 2018. — 416 c.:un. — (Knaccuueckuii kypc).

2. Owusuka.ll kmacc: yueb. s obmeoOpa3oBaT.opranu3anuii: 6a3oBelii yposens / .51
Msxkues, b.b. Byxosues, M.B. Uapyrus ; nox pea. H.A. IlapdenTtreBoit. — 5-e uzn. —
M.: [IpocBemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuyecknii Kypc).

3. CoOopnuk 3amay no pusuke. 10 — 11 kimaccel: mocodue it 001eoOpa3oBaTeIbHbBIX
yapexaeHui: 6a3oBbiil U npodunsHbi ypoBHu/ H.A. ITapdenTtseBa. — 3-¢ u3a. — M.:
[Ipoceemenue, 2010. — 206 c.: un. — (Knaccuyeckuii Kypc).

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. ®enepanbHblil rOCYJapCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT CPEIHETO
(mosHOTO) O0IIETO 0OpazoBanus. Crapias mkosa. 10-11 kimaccel. - YTBepKaeH
npuka3om Ne 413 MunoOpHayku Poccun.

2. Owuswmka.l0 kmacc:yueb. s o6meoOpa3oBar.opranu3aiuii: 6a3oBsiii yposens / ..
Mskumes, b.b. byxosues, H.H. Cotckwii ; mox pen. H.A. IlapdpentreBoit. — 4-¢ uzm. —
M.: [Ipoceemenne, 2018. — 416 c.:un. — (Knaccuyeckuii kypc).

3. ®wmswmka.ll xmacc: yae6. s obmeodpazoBaT.opranu3anmii: 6a30BbIi ypoBeHs / I'.51.
Msikuies, b.b. byxoBues, M.B. Yapyrun ; nox pen. H.A. IlapdentbeBoit. — 5-e uz . —
M.: [Ipoceemenne, 2018. — 432 c.: [4] 1. un. — (Knaccuyeckuii kypc).

4. CoOopnuk 3amau o pusuke. 10 — 11 kmaccel: mocodue s 001eo0pa3oBaTeIbHBIX
yupexaeHuil: 6a3oBbiit 1 npoduibHbIil ypoBHu/ H.A. [TapdentreBa. — 3-e uza. — M.:
[Ipoceemenue, 2010. — 206 c.: un. — (Knaccuueckuit kypc).

5. ®usmka. 3agaunuk. 10—11 xi1.: mocobue ams o0ieodpazoBat. yupexaeHui /

A.IT. PeiMkeBuu. — M.: [Ipoda, 2015.

6. CoOopnuk 3ama4 no gmsuke: 10—11 xmaccst / O.U. I'pomneBa. — M.: M3gaTenseTBO
"Oxk3amen", 2015.

7. TemaTudeckre KOHTPOJIbHBIE U CAMOCTOATENbHBIE pa0oThI 1o ¢usuke. 10 kmace /
O.U. I'pomrieBa. — M.: U3narensctBo "DK3amen", 2012.

8. Temaruyeckue KOHTPOIBHBIE U CAMOCTOSTENbHBIE Pab0THI N0 (usuke. 11 kiacc /
O.U. I'pomnieBa. — M.: U3narensctBO "OK3amen", 2012.

9. KauectBeHHBbIe 3a1auH 10 (U3HKE B cpeAHei mkone. [locobue s yunreneii /

M.E. Tynpunnckuii. — M.: IIpocsemenue, 1972.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HUHTEPHET

1. ®I'BHY «UHcTuTyT cTpaTeruu pa3BuTUS 00pa30BaHUS»

2. http://nsportal.ru - cormansHasi ceTh paOOTHHKOB 0OPa30BaHHS.

3. http://markx.narod.ru/pic/ - ¢usuka B mkoe.

4. http://festival.1september.ru/articles/ - ¢pecruBanp nemaroruueckux uaen «OTKPHITHIN
YPOK».

5. http://www.fizika.ru/ - caiit ans yauteneid GU3UKH U UX YYCHUKOB.
6. http://www.physics.ru/ - marepuansl o Gpusnke.
7. www.ege.edu.ru - madopmaroHHsii mopranx EI'D.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/

8.
9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

http://school — collection.edu.ru/ - equnas komekius [{OPoB
https://eobraz.ru/roroBsie-padoure-IpOrpaMMBbI-I10-HOBOMY-(h/
https://myotveti.ru/¢usuka-10-11-knacc-padouas-nporpamma-2023-2024-yue/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
Enunas komnexius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
OTtkpbITas GpusnKa
http://www.physics.ru/courses/op25part2/design/index.htm
I"azera «1 ceHTSOps»: MaTepraibl IO GUNKE
http://1september.ru/
decTuBab NEAArOrn4ecKuX uae «OTKPBITHIA YPOK»
http://festival.1september.ru/
®duzuka.ru
http://www.fizika.ru
KM-mikomna
http://www.km-school.ru/
ONEeKTPOHHBIN yueOHUK

http://www.physbook.ru/
Camas Gombiuas 35eKTpoHHas 6ubianoreka Pynera. [lorck KHUT M KypHaIOB

http://bookfi.org/



https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/
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