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MNOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma mo (Qu3MKe Ha YpPOBEHb OCHOBHOTO OOIIETO
oOpazoBanus g oOyyatomnuxcst 10-11-x kmaccoB pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHMSIMU:

- @enepanbHOro 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoi
Oenepanumny;

npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O06 yTBepx)IaecHUU
dbenepaibHOTO TOCYAApCTBEHHOIO 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO
o011iero oOpa3oBaHUs»;

npukaza Munnpocsemienuss ot 18.05.2023 Ne 370 «OO0 yTBepKIeHUU
dbenepanpHO 00pa3oBaTEIBLHON MPOTPAMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs»;

- ipuka3za Munnpocsenienust ot 22.03.2021 Ne 115 «O6 yrtBepxnenuu Ilopsinka
OpraHu3allid M OCYLIECTBIEHUS 00pa30BaTENbHON NEATEIBHOCTH MO OCHOBHBIM
oOmeoOpa3oBaTebHbBIM ~ IIporpaMmMaM —  00pa3oBaTebHBIM  I[IporpamMmmam
HaYyaJIbHOI'O 00IIEr0, OCHOBHOTO OOLIETO M CPETHErO 00IIEr0 00pa30BaHUsDY;

- CI12.4.3648-20 «CaHuTapHO-31THIEMHOJIOTHYECKHE TPEOOBAHUS K OPraHU3aLUsAM
BOCIIUTaHUA W OOYy4YEHHUs, OTAbIXa M O3J0POBJICHUS JAETeH U MOJOICKH,
YTBEPKIACHHBIX TTOCTAHOBJIEHUEM TJIABHOTO CaHUTApHOTO Bpada oT 28.09.2020 Ne
28;

CanlluH 1.2.3685-21 «l'uruenuueckue HOPMATHBBI W TpPEOOBaHUS K
oOecrieueHunto 6€30MacHOCTH U (MJTK) OE3BPETHOCTH ISl YEJIOBEKa (PAKTOPOB CPEIbI
OoOWTaHUs», YTBEP)KIEHHBIX IMOCTAHOBJICHHEM TJaBHOTO CAaHUTApHOTO Bpada OT
28.01.2021 Ne 2;

KOHIETIINM Pa3BUTHSA MATEMaTHUECKOTO OO0pa30BaHMS, YTBEPKIACHHOM
pacniopstxenneM lIpasurensctBa ot 24.12.2013 Ne 2506-p;

- Ilpuka3 MyHMIIMIAIBHOIO ABTOHOMHOIO 00II€00pa30BaTENbHOTO YUPEKACHUS
«Cpennsist  obmieoOpazoBaTenbHas Mmkojga Ne3» «O0 yTBEpX ACHUM padOUnX
nporpamMm» oT 30.08.2023 Ne 420;

- enepanbHOl paboueil MporpaMmbl 1Mo y4eOHOMY NpeaMeTy «Du3ukay.

[Iporpamma no ¢usnke 6a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBaHMWI K pe3yibTaram
OCBOCHHsI OCHOBHOU 00pa30oBaTeNbHOM MporpamMMmsbl, npeacTaBieHHbx B OI'OC
COQO, a Taxke ¢ yuéroMm enepaibHON pabodeil mporpaMMbl BOCHUTAHUS M
KOHIICTIIIUU TIpernojlaBanusi yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHu3ausiax Poccuiickon Oenepanun, peau3yIoImx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copeprkanue mporpaMmbl o (pU3MKe HarpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOUW KapTUHBI Mupa oOydaromuxcst 10—11 kinaccoB npu 00yueHUH UxX (PU3UKE
Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIEITeNIbHOCTHOrO noaxozaa. [Iporpamma
no ¢usuke coorBercTBYeT TpeboBanusiMm OI'OC COO x 1IaHHUPYEMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjibTaTaM OOYyYEHHMs], a TaKXKe
YUUTHIBAET HEOOXOJUMOCTh peallh3alliil MEXIPEIMETHbIX CBs3ell (U3UKU C



€CTECTBEHHO-HAYYHBIMU YU4EOHBIMH MpeIMeTaMu. B Hell onpenenstoTcss OCHOBHBIC
1eIM U3y4YeHUs (GU3UKHA Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus, MIIaHUPYEMbIE
pe3ynbTaThl  OCBOEHHUS Kypca (HW3WKH: JIMYHOCTHBIC, METampeIMETHEIE,
npeaMeTHbie (Ha 0a30BOM YPOBHE).
[TporpamMma no (pu3HKe BKITIOYACT:
e IUIAHUPYEMBIC PE3YJIBTaThl OCBOCHHS Kypca (U3HKH Ha 0A30BOM YpPOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

e cojepkaHue yueOHOoro npeamera « Pu3nkay 1mno rojgaMm oOydeHusl.
duzrka Kak Hayka o Hanbosiee OOlIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOTro MpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUHN 00
okpyxatomeM wMupe. llkonbHbI Kypc (QU3MKHM — CUCTEMOOOpa3yrOIIUi st
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IMOCKOJIbKY (U3UYECKHUE 3aKOHbI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenesseT XapakTep UM pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTHUM B c(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJYYEHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(U3UKY BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
Mupa oOydaromuxcsa, B (OpMHpOBAHME YMEHHU NPUMEHSITh HAYYHBIH METOJ
MO3HAHUS NP BHITIOJHEHUN UMHU YY€OHBIX UCCIIEOBAaHUH.

B ocHOBY Kypca ¢Gu3MKH IS YPOBHS CpEIHEro o0Imero odpa3oBaHUS

MOJIOKEH PAI HUIEH, KOTOpPblE MOYKHO pacCMaTpuBaTh KaK MPUHILMIBL €ro
IIOCTPOEHUSI.
Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX pa3/eioB (PU3UKH, BKIIOYACT KaK
BOIPOCHI KJJACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.
Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuas Kypca GU3UKUA 00bEAUHEH
BOKpYr ¢usnyeckux Tteopuil. Benymwmm B Kypce siBasiercss (GOpMUPOBAHUE
MPEACTABICHUMN O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U MOJIE.
Hoes eymanumapuszayuu. EE€ peanuszanusi NpeanosiaraeT HMCHOJIb30BaHHE
T'YMaHUTAPHOTO MOTEHIMATa (PU3MYECKON HAyKH, OCMBICICHHUE CBS3U DPa3BUTHUS
(bU3UKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKIUMU, HPAaBCTBEHHBIMU
¥ DKOJIOTUYECKUMU TTPOOTIEMaAMHU.
Hoes npuxnaonou nanpasnennocmu. Kypc (GU3MKU npeanonaraeT 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUI H3yUYEeHHBIX
TEOPUN U 3aKOHOB.
Hoes sxon02uzayuu pean3yercs nocpeACTBOM BBEICHUS FJIEMEHTOB COJIEPKAHMS,
MOCBSMIEHHBIX YKOJIOTHUECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHU U TEXHOJIOTUM, a TaK)Ke 00CYKICHUSI MPOOJIEM pallMOHAIBHOTO
PUPOAOTIOIH30BAHUS U SKOJOTUYECKON O€30ITaCHOCTH.
CrepKHEBBIMU d3JIEMEHTaMU Kypca (QU3UKM Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3nueckue Teopuu (hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI PUIUYECKON TEOPUH, POIU (PYH/IaMEHTAIbHBIX 3aKOHOB U
MIPUHLIUIIOB B COBPEMEHHBIX MTPEACTABICHUIX O IPUPO/JIE, TPAHULIAX TPUMEHUMOCTH
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIECCOB).



CucTeMHO-esTENbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peann3yeTcs MPex/ie BCero 3a
CuéT OpraHM3aluyd JKCIEPUMEHTATbHON JAeATEeIbHOCTH oOywatommxcs. Jlis
0a30BOr0 ypoBHA Kypca (PM3HKH — 3TO HCIOJIB30BAHHUE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCTICPUMEHTOB 1 JIJA0OPATOPHBIX padOT, KOTOPHIE B MPOTPaMMe
no (u3uke 0OBEIWHEHBI B OOIIMIA CIMUCOK YYEHWYECKHX MPAKTHYECKUX PaldoT.
Briienenne B yKa3aHHOM MepevyHe J1a00paTOPHBIX padoOT, MPOBOJUMBIX ISt
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbLHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHWPOBaHUSI U OCHalleHus kaOunera Qusuku. Ilpu
TOM oOecreurBaeTcsl OBJaJCHUE OOYy4alolMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIBITOB IO MTPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

Bosbiioe BHUMaHUE yIeIseTCs PEIICHUIO pacCYETHBIX U KaUeCTBEHHBIX 3aad. [Ipu
ATOM JIsi pacdy€THHIX 3a7a4 MPUOPHUTETOM SIBIISIOTCA 3aJa4yd C SIBHO 3aJaHHOU
(GU3MYECKOM MOJENbI0, TO3BOJISIONIAE TPUMEHSATh W3YUCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pa3HbIX pasnesnoB. [l KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBbsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYXKaIOIICH
XKU3HH, TpeOyroume BbIOOpa (U3MUECKON MOAENU A CUTyallMd MpPakTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY 00€CTIeueHHI0 Y4eOHOT0 Tpoliecca 6a30BbIil ypOBeHb Kypca (hHU3UKU
HAa YpPOBHE CpEIHEro oO0mero o0pa3oBaHUs JOJDKEH H3Yy4aThCsl B YCIOBHUSX
MpeAMETHOr0 KaOuHeTa (M3HKK WIM B YCJIOBHUSX MHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTre (U3MKU TOKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OO0OpYyIOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUYEHWYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemoHCcTpanoHHOE 000pya0BaHue (GOPMUPYETCS B COOTBETCTBHM C MPUHITUTIOM
MUHHAMAJIBHON JOCTaTOYHOCTH W OOECIeUMBACT TMOCTAHOBKY IEPEUYMCICHHBIX B
nporpaMmMme 1o (pu3uKe KIFOYEBBIX AEMOHCTPALUN AJI UCCIETOBAHUS H3y4aeMbIX
SBJICHMA ¥ TIPOIIECCOB, SMIHMPUYECKUX H (YHIAMCHTAIBHBIX 3aKOHOB, WX
TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe o00OopymoBaHWE JII  YYCHHUYECKUX  MPAKTUYECKUX  padboT
dbopmupyeTCs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTICUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TemMaTH4ecKne KOMILJIEKTHI
71a060paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJIEC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU HEJIIMHU U3yUY€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (opmMupoBaHue wuHTEpEca M CTPEMJICHUS OOYYAIOIIUXCS K HAYYHOMY
U3YYEHUIO TPUPOAbI, Pa3BUTUE HMX HUHTEUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

o (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs OCHOB



CTPOCHHS MaTepUu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre yMEHUI 0OBACHATD SIBJICHUS C UCIIOJIb30BaHNEM (PHU3UUIECKIX
3HAaHUU ¥ HAYYHBIX JOKA3aTEeIbCTB;

dbopMupOBaHHE TPENCTAaBICHUM O POIAM (PUIUKU JUISI PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHIA.

JlocTmxeHne 5TUX I1eled oOecreurBaeTcsi pEIIeHHEM CISAYIOUIMX 3aJad B
npoliecce u3yyeHus Kypca GU3NK1 Ha YPOBHE CPEHETO O0IIero o0pa3oBaHuUs:

nprUOOpEeTEeHNE CUCTEMbI 3HaHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUAX, BKJIIOYas MEXaHUKY, MOJEKYISPHYIO  (PU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;
dbopMHpoBaHE YMEHUI PUMEHSTh TEOPETUUECKUE 3HAHUS I OObSICHEHMUSI
bu3MYeCcKUX SBJICHUM B MPUPOJIE U JUISI IPUHATUS MPAKTHUECKUX PEIICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHE CIIOCOOOB pEIIEHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
dbu3nyeckoil MOJENbl0, 3a7ad, IOJIPa3yMEBAIOIIMX CaMOCTOSTEIHHOE
co3/laHue PU3NUECKON MOJEIH, aICKBATHOU YCIOBUAM 3a]1auu;

MOHMMaHUe (U3NYECKUX OCHOB W TMPHUHIMIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIMSHUA HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METONAMH CAMOCTOSITEJIbBHOTO IUIAHUPOBAHUS U IPOBEICHUS
bu3MYeCKUX HKCIEPUMEHTOB, aHallM3a W HHTEpIpeTanuu uHpopmaiuu,
ONPEAEITIECHUS JOCTOBEPHOCTH NOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM MUI PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (06a30BbIii ypOBEHb) HA YPOBHE CPEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kinacce- 68 yacoB (2 yaca B HeAeno), B 11
Kiacce — (2 Jaca B HEJICIIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHMS

®usuka — Hayka o npuponae. HayuHble mMeToabl MO3HAHUS OKPYKAIOILIETO
mupa. PoJsib 3kcriepuMenTa v TEOPUH B POLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopaenvpoBanue ¢u3nyYeCKuX SIBICHUM M mporeccoB. HaydHble TMIOTE3bI.
®dusnyeckue 3aKOHbI U TEOpPUH. ['paHUIBl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

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

Jlemoncmpayuu

AmnanoroBele ¥ UU(QPOBbIE H3MEPUTENbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) W
YCKOPEHHUE MaTepuaJbHONW TOUKH, UX MPOEKIUU HAa OCHU CHUCTEMBI KOOPJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHENHHOE BIKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelIecHus
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoOosHOE MmajieHue. Y CKopeHue CBOOOIHOTO MaJICHHUSI.

KpuBosnHetHOE NBUKEHUE. [[BUKEHNE MATEPUAIIBHOM TOUKH MO OKPYKHOCTH
C IIOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JINHEHHASI CKOPOCTb.
ITepuon u yactora obparnienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckue YCTPOHCTBA M MPAKTHUYECKOE NPUMEHEHHE: CIHIAOMETP,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3LyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO IOJ yIiOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEPAaBHOMEPHOTO JABWKEHHS C LEJbIO ONPEEIECHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue NBIKEeHUS Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH — [ammues.  IlepBeii 3akoH  HproToHA.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepnosuiuu cui. Bropoii 3akon HeroToHa 1t
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA UIs1 MaTeprabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectr. llepas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenust (mokos, CKoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEeHHS U cuiia TpeHus nokos. Kosdduimen tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpaliaTebHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. I[lmedo cumnbl. YcnoBug
paBHOBECUS TBEPIOIO TEIIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenune nHepumu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedopMaliuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U T1aJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHUS TBEPAOTO Tena. Buabsl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpPUAIbHBIX TOYEK.
NmMnynbe cUllbl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass »Heprusi MarepuaibHOM TOYKU. Teopema 00 H3MEHEHUU
KUHETHUYECKOU JHEPTUM.

[TorennumanbHas DHEPTHUA. [TorenmanbHas SHEPTUSA YIIPYro
nedopMUpOBaHHOM IPY>KUHBL. [loTeHIIMambHast SHEPTUs Tejla BOJIU3U MOBEPXHOCTH
3eMIIN.

[loreHuuanbHple ¥ HENOTCHUMAJIBHBIE  CHUJIBI. CBsi3b paboOTHI
HEMOTEHIMAIBHBIX CUJI C ”3BMEHEHUEM MEXAHUYECKOM SHEPIUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHHS] MEXaHUYECKON IHEPTUMU.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
IPY>KUHHBIN [TUCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 00pPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ U3BMEHEHHEM MEXaHMYECKON SHEpPruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MogexkyasipHasi puznka u TepMOAUHAMUKA
Tema 1. Ocnoewvt MoneKyaapHo-KuHemu4ecKoll meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep ABMKEHHS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pasmepsl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTrypa Kak mepa
CpeAHEN KHWHETHUYECKOM SHEPTrMU TEIUUIOBOTO JBWXKEHHsS dYactull raza. [llkana
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOICTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OnpiThl 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 COCTOSIHUS 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 TapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucteMa. BHYTpEHHssI SHEpPrus TEPMOAMHAMUYECKON
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TemioThl U pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HUJeallbHOro  ra3a. Buaesl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KonuuecTBo TemIOTh npu TeIUIoNepeaaye.

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

Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTh MpoIeccoB B MPHUPO/IE.

TeruoBpie  MammHbl.  [I[pyHOMOBI  JEUCTBUS — TEIJIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MaiminHax. Koap¢uuueHT mone3Horo
nerctBua TteroBo mammubl. [{ukn KapHo m ero kod3@duuueHT Mone3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETHUKH.



TexHU4ecKkue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTesb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpruM Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEUCTBHEM CXATOro BO3JlyXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnbIT 0 a1Ma0aTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu nmapoBoil TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0OEMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u kurnenue. AOCOIOTHAS U
OTHOCHUTENIbHAS BJIQXHOCTh Bo3Ayxa. HaceimeHHbll mnap. YjenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckre u aMmoppHbie Teaa. AHU3OTPOIUs CBONCTB
kpuctaiioB. Kuakue kpuctaiibl. CoBpemMeHHble MaTtepuanbl. [LiaBieHue u
KpucTayui3anus. Y aeibHas TerioTa rmiasieHus. Cyonumarus.

YpaBHeHHE TEIIOBOTO OaaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHaJoB, B
TOM YHMCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U MIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3mepeHre OTHOCUTENIbHOM BIIaXKHOCTH BO3TyXa.

Paznen 4. DnekTpoaMHaMuKa
Tema 1. dnekmpocmamuxa
DIIEKTpU3ALMSA TEIl. DIEKTPUUECKHUM 3aps. [[Ba BUIa IIEKTPUUECKHX 3aPSAI0B.
IIpOBOIHMKHM,  AMDJIEKTPUKHM W IOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsaa.
BsaumopaeiictBue 3aps0B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onexktpuyeckoe mnoae. Hanpspk€HHOCTh  anekTpudeckoro nofs.  IIpuHimn



CYyHEPIO3ULMHN IJIEKTPUUECKUX MMOJeH. JIMHNM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJIS.

PaGoTa cun snextpocraruueckoro mostst. [loTenmman. Pa3HOCTh MOTEHITUATIOR.
IIpOBOOHMKM M JIMAJIEKTPUKH B JJIEKTPOCTATUYECKOM IOje. J(MdieKTpudeckas
POHUIIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

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

Jlemoncmpayuu

Y CTpOMCTBO ¥ MPUHIMI JEUCTBUS DIEKTPOMETPA.

B3auMoencTBre HANEKTPU30BAHHBIX TEIT.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCAaropa OT IUIOLIAAH
IIJIACTUH, PACCTOSTHUSA MEXKAY HUMU U IUIEKTPUUECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne a1eKTpOEMKOCTH KOHIEHCATOPA.

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

OJEKTPUUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHHUS 3JEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

ODJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHUE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIENBHOE, CMEILIAHHOE COEAMHEHHE ITPOBOIHUKOB.

PabGotra oanmektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st TOHOM (3aMKHYTOM) 5iekTpudeckoi nenu. Koporkoe 3ambikaHue.

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

DnexkTpudecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomymmpoBOIHUKM. CobcTBeHHast u MIpUMECHAs IIPOBOJIUMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBI.

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



OnekTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Lazma.

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

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUSI.

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

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[IpsmMoe w3MepeHue dSIEKTPOABWKYIIEH CWibl. KOpoTkoe 3ambIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AYXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne CMEIIaHHOIO COEIMHEHHSI PE3UCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIIBI UCTOYHHKA TOKAa 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 TEXHOJIOTHH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUSA: SIBJIEHUE, HAyYHbIM (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUuUA,
napabona, runepOosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocusn: mexanmdeckoe ABWIKEHHE B KMBOM mpupoae, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIJIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOWCTBA METAJLIOB, JJIEKTPOIUTUYECKAs IUCCOLMALNS,
raJlbBaHUKA.

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

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, NOALIMIHUKH, HCIOJB30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M APYIrHE), JBUIaTellb BHYTPEHHErO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOJAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIOB, W
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTHI. B3anMogeicTBHE MOCTOSHHBIX MAarHUTOB. MaroHuTHoe
noJie. Bektop MmaraHuTHOM MHAYKUUU. [IpUHIUIT Cyneprno3uiiuu MarHuTHBIX MOJIEH.
Jluaun marHuTHOW WHAYKUMU. KapThHa JIWHWKA MarHUTHOW WHIYKIHAMW TTOJIsS
MOCTOSIHHBIX MarHuTOB.

MarautHOoe TI0JI€ TPOBOJHMKA C TOKOM. KapThHa JMHUNA HHAYKIUA
MAarHUTHOTO TIOJIS JUIMHHOTO MPAMOIO IMPOBOJHHUKA W 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue NpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPABJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BekTOpa MarHUTHON
WHIYKIUHA. OJIEKTPOABIKYILAS CHJIA HWHIAYKIMH. 3aKOH JJIEKTPOMAarHUTHOM
unaykuuu Oapanest.

BuxpeBoe »ieKTpuyeckoe ToJie. ODNEKTPOJBIKYIAs CUJIa HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKITUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTUYECKOEC NPUMEHEHUE: MOCTOSHHbBIC
MArHuThbl, 3JEKTPOMATHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEINA 3JIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE TIEKTPOHHOIO IMyYKa MAarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JevicTBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILIEH CUJIbI MHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBeHre CaMOMHAYKIWH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3yueHre MarHUTHOTO TOJISI KATYIIKK C TOKOM.

HccnenoBanue 1€CTBUSA MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomacHuUmHble Koj1e0anus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
I"apmonnyeckue konedanus. Ilepumoa, yacrora, amrmumryga u (aza xoneOaHUU.
[IpyXuMHHBIA MasATHUK. MareMaTUYEeCKUN MAasTHUK. YPAaBHEHHUE TapMOHUYECKHUX
kose6anuii. [IpeBparienue sHepruu Npyu raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KoJeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BeiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIee 3HAUY€HHE CHJIbl TOKa U
HaTPSIKEHUSL.

Tpancopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKON
SHEPIrUU. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuyeckue ycCTpoWCTBA M TNPAKTUYECKOE MNPHUMEHEHHE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, JTUHUU 3JIEKTpOINepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTeMaTUYECKUI MASTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0oOOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMUSI.

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

Pe3oHanc mnpu moOcCIEeIOBaTEIbHOM COCIUHEHWH PE3UCTOPA, KaTyLIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

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

HccnenoBanne nepeMEHHOTO TOKA B LETH U3 TTOCIEA0BATEIBHO COCIUHEHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbBLE B0TIHbL

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacnpocTpaHeHusi W JiuHAa BOJHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBL
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MPEJIOMJICHHUE, MOspu3anus, 1udpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

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

[IpuHUIMOBI paguOCBsI3U U TeleBUAeHUA. Paaronokamusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHu4ecknue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JAMArHOCTMKA B TEXHUKE W MEAULIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

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



HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE, MPEIOMIICHNE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
OIHOpOIHOM cpene. JIyu cBera. ToueUHbIM UCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil Yroyi IMOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB O6enoro cseta. LlBer.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas nuH3a. DoKkycHOE paccTosHHE
Y ONTHYECKas cuia TOHKOW JuH3bIL. [locTpoenne n3odpaxkeHuil B COOMPAIOIINX U
pacceuBaromMx JuH3ax. opmysia TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH30M.

[Ipenespl IPUMEHUMOCTH 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. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MAaKCHMyMOB TIpM IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHU4ecKue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN amnmapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE M MPEJIOMIICHHE CBETA.
OnTtuyeckue npuOOpsI.

[TomHOE BHYTpEeHHEE OTpaxeHne. Moielib CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaoGmronenue nnrepdepeHiinu cpera.

Hab6mronenune nudpaximm ceera.

HaGmronenne nucnepcuu cBera.

[Toy4yeHue criekTpa ¢ HOMOLIBIO TPU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii oxcnepumenm, nabopamopmsie pabomul



N3mepenune nokasareisi npeaoMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OcCHOBBI cIeHAJIBLHO TEOPUH OTHOCUTEIbHOCTH

[ paHUIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAKYYME,
IPUHLUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpPAICHHE
JUIAHBI.

DHEPrUsl U UMITYJIbC PEIATUBUCTCKOU YAaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHS
IIOKOSI.

Pasnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6aHmMOB0OIU ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPTUs
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBbI
dboTorddexra. YpapHenue DiiHimTeHa s porosrdpdexra. «KpacHas rpanuiiay
doToaddekra.

JaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103(h(DHEKT Ha yCTAHOBKE C IMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHUIO 0 -4acTHIL.
[Lnranerapnas mopmens aroma. llocrymarel bopa. M3nydeHune u morjiomeHue
(GOTOHOB mpu mepexojie aToMa C OJHOTO YPOBHS DHEPrUM Ha Jpyroil. Bumbr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIaA.

BousiHoBBIE cBoOVicTBa yacTull. Bonnel ne bpoumnsa. KopnyckynsspHO-BOITHOBOM
Tyaau3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHBIMI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHre AIMHBI BOJIHBI JIa3epa.

HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnuoe adpo

OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CII0OKHOCTh CTPOEHHUsS sApa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3zepdop/ia no onpeeneHuio cocraBa paiioakTUBHOTO
m3nydenus.  CpoiictBa  anmbda-, Oera-, TraMMma-uznydyeHus.  BrausHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeWTpoHa. Hykimonnas mopens saapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbba-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3U HYKJIOHOB B sajipe. Snepubie cuibl. JledekT maccsl sapa.

Snepnsbie peakunu. /lenenne n cuHTeE3 AIEP.

SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobOiieMbl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTobl HAOMIOEHUS U PETUCTPALIMU DJIIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3auMOAEHCTBUA. EAMHCTBO (hU3nueckoil KapTHUHBI MUpA.

TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peakTop, arToMHas 6omoa.

Jlemoncmpayuu

CuéTYrK MOHM3UPYIOIIHUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB yacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DjieMeHTBI AaCTPOHOMMHU U ACTPOPUZNKH

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

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

ConHeyHast cucTeMa.

Connne. ConHewyHass akTMBHOCTh. Mctounwk sHeprum CoJsiHIIa U 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajabHBIH Kjacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB» JJI1 3BE3]] TJIABHOW MOCIIENOBATENBHOCTH. BHYTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKACHUN U 3BoMouMK CoOJIHLA U
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
INanaktrke. Tunel ranaktuk. Paguoranaktuky m xBaszapbl. UEpHbIE ABIPHI B SApax
TaJIAKTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa006ima. Paz0eranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HabGnroneHnus: HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
PWIOKEHUH I ONpe/ieNICHUs MOJI0XKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponr ¢u3uku © acTpOHOMHU B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITENIbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHUU B COBPEMEHHOM HAy4YHON KapTHUHE MUpPA, POJb (PU3NYECKON TeOpHUH B
dbopMHpoBaHUY MPEACTaBICHUN 0 (HU3NUECKON KapTUHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MHUpa B O0mIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CHUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HAa OCH KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeeeHUE TUIOMIAAN TIIOCKUX GUTYp U 00BEMA Tell.

buonocus: snektpuyeckue SBICHUS B JKUBOW NpUpOJE, KojebaTerabHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU NPUPOAE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHMs KPUCTAIITNYECKON PEIIETKH, CIIEKTPAIbHbIA aHAJH3.



l'eoepagpusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNWHUU BJIEKTpOINEpeaad, TEHEpaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS T[€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



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

OcBoenne yudeOHOro mnpeamera «@Du3nMKa» Ha YpPOBHE CpPEIHEro OOUIEro
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 CIIOCOOHOCTH OOYYalOmMXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIbITA U OMbBITA JESATEIBHOCTH B IPOLECCE peAM3allMi OCHOBHBIX HaIIPABJICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHITHE  TPAAUIIMOHHBIX  OOINEYEIIOBEYECKMX  T'YMAaHHUCTHYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHONW OpraHU3aIINY;

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

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOMN TPaXKT1aHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHME JTUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMUHUBOTO OYTyIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOr0 BOCIMTAHHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAHUE IJ00AIBLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ACUCTBUI B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHMSA 1eJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHUe OmbITa JEATEIBHOCTH JSKOJOTMYECKOW HAIPaBICHHOCTH 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 MIPOEKTHYIO U UCCIEA0BATENbCKYIO JIESITEIbHOCTD
WHJVBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LEIU IEATEIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HUX
JTOCTH)KCHUS;
BBISIBIIAIT ~ 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B  pacCMaTpUBaEMbIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMbI ¢ yU4ETOM aHalM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue JeUCTBUS:
BJIAJ€Th HAYYHOU TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUAMHU U METOJIaMU
duznyecKoil HayKu;



BJIAJIE€Th HABBIKAMU y4E€OHO-UCCIIEI0BATEIbCKON U MPOEKTHON JESITEIIbHOCTU
B 001acTu (PU3UKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IMOUCKY
METOJIOB peUIeHMsl 3ahad (PU3MYECKOTO COJEp)KaHUs, NPUMEHEHUIO pa3IMYHBIX
METOJI0B ITO3HAHUS;

BJA/JE€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIPETALNY, IPEOOPa30BAHUIO M NPUMEHEHHIO B Pa3lIMYHBIX 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 JUIs I0Ka3aTeIbCTBA CBOMX
YTBEpXKACHUMN, 3a]]aBaTh IApaMETPbl U KPUTEPUH PEIICHUS;

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 U3YYEHUU (PU3HKHY;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

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

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEH, IPEJIaraTb OPUTMHAJIBHBIE IOAXOAbl U PELICHUS;

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

Pabora ¢ undopmanueii:

BJIAJ€Th HABBIKAMHU MOJy4YEeHHS] MHPOpMalUUU (PU3UUECKOTO COJEPKAHUS U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIATh ITOMCK, aHaJu3,
CUCTEMATHU3allMI0 U HHTEpIpeTaluio HHOOPMALMKA Pa3IUYHbIX BUAOB U (opM
IPEJICTaBJICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaIUH;

UCIIOJI30BaTh  CPEJCTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKalMOHHBIX
TEXHOJIOTUH B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ coOI0eHNEM TPEOOBAHUI SPrOHOMHKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POpMaLMOHHOU
0e30I1acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COACpPKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHayeHHs] HHPOPMAIIMU U LIEJIEBOM ayJUTOPHH, BRIOMpPAsi ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIU3aluu.

KoMMyHHKaTHBHBbIE yHUBEPCAIbHbBIE YUeOHbIe AeiicTBHUS:
OCYIIECTBIIAThH OOIIEHUE HAa YPOKaxX (PH3UKH M BO BHEYPOUHOU NEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalldd W CMATYaTh
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHS C HMCIOJIB30BAHUEM
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;

NPUHAMATh 1€IM COBMECTHOM  JI€ATEIIbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTHUKECHHUIO: COCTaBJIATH IUIAH JICMCTBUM,
pacupenensaTb pojad € YY4ETOM MHEHMH YYAaCTHUKOB, OOCYXIaTh pPEe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa M KaX/I0r0 Y4aCTHUKA KOMaHbl B 0OIIMIA
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 BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBEpPCAJIbHbIEC Y4eOHbIE NeHCTBUS
Camoopranu3amnus:

CaMOCTOATENILHO OCYUIECTBJIATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3UKM W acCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJ]1a4, MJIaH BBIMOJIHEHUS PAKTUYECKOW pabOThl C YU4ETOM MMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacuMpsTh paMKH y4eOHOTO MpeJIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAUIMU B 00JaCTH
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABbIKAMM  IO3HABATENbHON  pedJeKcud Kak  OCO3HaHUs
COBEPILAEMBIX JIEWCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO TNPUHHUMATHh PEIICHUS IO WX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTHX TPH aHAINU3E pe3yIbTaTOB
TeSTEIILHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESTEIILHOCTH,

pHU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA ONIHOKH.

B niporiecce qoCcTHKEHMSI TMYHOCTHBIX PE3YIbTATOB OCBOSHUS MPOTPAMMBI T10
bu3uke A YpOBHA CpelHero ooOmero oOpa3oBaHUA Yy  0O0YyYarOIIMXCS
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MIpeAnoararonmii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CITOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K TOCTHKCHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOJIS M3 CBOUX
BO3MO>KHOCTEH;

OMIIATHH, BKIIOYAIONIECH CITOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECCTBICHHH OOIIEHHUS, CIIOCOOHOCTHh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K konity o6yuenus B 10 kjacce mpeiMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUM, B TPAKTUYECKOMN JIEITEIIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3WYECKUX MOJEeH:
MaTepHualibHasl TOUKa, MHEpLUaIbHas cucTeMa OTcuéra, abCOIOTHO TBEPIOE TEINO,
WJICAUTbHBIN Ta3, MOJAEIMN CTPOCHUS T'a30B, KUJIKOCTEU U TBEPJIBIX TEIJI, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;

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



3JIEKTPOJUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MTPSMOJIMHENHOE JBHXKEHUE,
CBOOOHOE TIaJICHUE TeJl, JIBMYKECHHE TI0 OKPY)>KHOCTH, MHEPIIMS, B3aUMOJICUCTBUE
ten, nuddys3us, OpOyHOBCKOE ABHMIKEHHUE, CTPOCHHE KUIKOCTEH U TBEPABIX Tel,
U3MEHEeHHEe O00BbEéMa TeJl MPHU HArpeBaHUU (OXJIAKIICHHH), TEIUIOBOE PaBHOBECHE,
WCHapeHnue, KOHAECHCAIUS, IUIABJIICHUE, KPUCTAUIM3AIMSA, KUIECHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €r0 HArpEBaHUHM B 3aKPBITOM COCYIE,
CBSI3b MEXY IapaMeTpaMH COCTOSIHUS Taza B HM30Ipolleccax, AJIEKTpU3alus Tedl,
B3aUMOJICHCTBUE 3aPs/IOB;

OMHUCBHIBATh MEXAHUYECKOE JBHKEHHE, MCMOJIb3ys (DU3NUEeCKHuEe BEITUYHHBI:
KOOpJMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
AMIYJIbC TE€JIa, KWHETUYECKAsl SHEPrus, NOTEHUHAIbHAS DHEPrUs, MEXaHUYECKAs
paboTa, MexaHWYecKass MOIIHOCTh; IPU OMUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIWYUH, UX OOO3HAYEHUS U €IUHUIBI,
HaXOJHUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUYHMHY C APYTUMHU
BEJIMUNHAMU,

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHUS,
UCTIONB3YsS (U3NUECKUE BEIMYMHBI: JaBJICHUE Trasza, TEMIleparypa, CpeaHss
KUHETUYECKAsT DHEPTHUSL XaOTHYECKOrO0 JBHXKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHASA
CKOPOCTb MOJICKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHsS JHEprus, padoTa rasa,
KO(PPHUIIMEHT TMOJEe3HOr0 JCHCTBHS TEIUIOBOTO JBHUTATENsA; IPH ONHMCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUsT U CAWHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIUIUHY C IPYTUMHU BEJIMUYMHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BENIECTBA U DJICKTPUUECKHUE
SIBJICHUS (IIPOILIECCHI), UCTIONB3Ys (PU3NUSCKUE BEIUUYMHBI: DJICKTPUYCCKUM 3apsij,
BJICKTPUYECKOE MOJIE, HAMPSHKEHHOCTD MOJIS, MOTECHIMANI, Pa3HOCTh ITOTEHIINAJIOB;
MPU  OINHCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIbI; YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl W SIBICHUS, UCTONB3Yys (pu3nyeckue
3aKOHBI ¥ MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTeHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHEHUS HWMITYJIbCA,
NPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIMII PABHONPABUS HHEPIUATIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI) TEOPHUI0 CTPOCHMUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON DHEPIUU TEIJIOBOIO JBWKEHUS MOJIEKYH C
a0COIOTHON TeMIMepaTypou, MEepBhId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 53TOM pas3inyaTh CJIOBECHYIO
bopMyIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE U YCIIOBHS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIWH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3auyarh yCJIOBHsS MX 0€30MacHOTO HUCIOJIb30BaHUS B MTOBCEIHEBHOMN
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopmynrpoBaTh MpodIeMy/3aaqy U TUTIOTE3y YIEOHOTO AKCIIEPUMEHTa, COOMPAaTh
YCTaHOBKY M3 MPE/JIOKEHHOTO 000pYA0BaHUS, POBOJAUTH ONBIT U ((OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJICNOBATh  3aBHCHMOCTH  MEXIYy  (U3UYECKUMH  BEIMYMHAMHA  C
HCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUU, TPHU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpoOBaTh pe3yabTATHI MOJTYYCHHON 3aBUCUMOCTH (DU3UUECKUX BEIMYUH B BHJIC
TaOJUIl U TPaQUKOB, JeNIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBaHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM W MPOEKTHOM
JESTEIBHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
o0opyI0BaHuUS;

pemaTrh pacuéTHblE 3aJa4d C SBHO 3aJlaHHOW (DU3MYECKON MOJEIbIO,
UCITONB3Ys (PU3UIECKHE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a1a9d
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HeoOXonuMbIe NJisi €€ PEelIeHHs], TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3HUUECKON BEIIMYUHBI,

peraTh KaueCTBEHHBIC 3a/1a9d: BBICTPAUBATh JIOTUYECKH HETTPOTHBOPECUUBYIO
[EMOYKY PACCYXACHHUI C OMOpPOM Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue sBJICHUS;

MCIIOJIb30BaTh npu  pelmieHnd  y4eOHBIX ~ 3aJad  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEJICTaBJICHUS YYeOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, TTOTyYSHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOTydacMyr0 HH(OPMAITHIO;

MIPUBOJNUTH MPUMEPHI BKJIaa POCCUHCKUX M 3apyOSkKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYXKAIOMIEr0O MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCITOJIb30BATh TEOPETUUECKUE 3HAHUSA 110 (DU3UKE B TIOBCETHEBHOM KU3HH JJIS
obecrnieyeHus: 0€30MaCHOCTH TIPU OOpAIllEHHH C TPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHHUS 3JJ0POBbs U COOJIOJIEHUS HOPM 3KOJOTUYECKOIrO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTaTh B Tpymme C BBHIMOJHEHHEM pPA3IUYHBIX COLHUANBHBIX pPOJIEH,
IUIAaHUPOBaTh pPabOTy TIpyNNbl, PALUOHAIBHO pACHpPENeNATh OOSI3aHHOCTU MU
IUTAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATH
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xon1ty o6yuenus B 11 kjacce rpeiMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

JIEMOHCTPHUPOBATh Ha MpPUMEpax poJib U MecTo (U3uKu B (HopMHpOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
(u3nyecKoil KapTUHBI MUPA;

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

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3UKH: 3IEKTPUUECKasi MIPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOACHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJHUK C TOKOM M JBIXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHHUE, NPEIIOMIICHUE,
uHTephepeHus, audpakius U TOoJApU3als CBETa, JUCIEPCHUs CBETa,
dboToanekTpuueckuil 3pdext (poToadPdekT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAsS

PaJUOAKTUBHOCTD;
OMKCHIBATh M3YYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTb  Pa3jUYHbIX  Cpel) U

AJIEKTPOMArHUTHBIC SIBJIGHUS (MPOLECCHI), HUCMOJIb3ys (U3UYECKUE BEITMUYMHBI:
AIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, BJIEKTPUUECKOEe
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMATIOB, JIEKTPOABMKYIIAs CUja, paboTa TOKa,
WHIYKIHWS MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKH, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJied, MEPUoJ M YacToTa
KojebaHnii B KojeOaTenTbHOM KOHTYpe, 3apsii W CHiIa ToKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHWUU TMPABWILHO TPAKTOBATh (DU3NUYECKUN
CMBICJI HCIIOJB3YEeMbIX BEJIMYMH, HX OOO3HAYCHUS M €IAUHUIIBI, YKa3bIBaTh
(dbopMyIIbl, CBSA3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUMHAMY,

ONMUCBHIBATh H3YYECHHBIE KBAHTOBBIE SBJIEHHUS M TMPOLECCHI, HCIOJIb3Ys
(¢u3nuecKrue BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO] TOJTypacnaaa, SHEPTUsl CBSI3U
aTOMHBIX SJIep, NpPU OINKUCAHUM TMPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W EJIMHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBA3BIBAIOIIME JIaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIISTH 3HAUCHHUE (DPU3HUECKON BEIIMUUHBL;

aHaAJIM3UPOBaTh (PU3UYECKHE MPOLIECCH U SBICHUS, HCIONb3Ys (PU3UUecKue
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI TOCJIEI0BATEIBHOTO U MapauIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPAaHEHUsI CBETa, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHEHHE ODWHINTEHHa 1y (oTorddekra,
3aKOH COXpaHEHMsI SHEPTuH, 3aKOH COXPAHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHUS
AIIEKTPUIECKOTO 3apsifa, 3aKOH COXpPaHEHHUS MacCOBOTO YHCIa, MOCTynarsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Mpu 3TOM paszindaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHE U YCJIOBHUS (TpaHULbI, 00JIACTH)
MIPUMEHUMOCTH;

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

CTPOUTb U OIUCHIBaTh H300paKEHUE, CO3JaBA€MOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl 0 HCCIENOBAHUIO (PU3NYECKUX SIBICHUNH U
MPOIIECCOB C HMCIOJB30BAaHWEM TPAMBIX W KOCBEHHBIX HM3MEPEHUH: TPU ITOM
dbopmynupoBath NpoodieMy/3aauy U TUIIOTE3Y Y4eOHOT0 HKCIIEPUMEHTA, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYA0BaHMsl, IPOBOAUTD OIBIT U (OPMYIUPOBATH
BBIBO/IbI;

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

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUYECKUX BETUUHH C UCTIOJIb30BAHUEM MPSIMbBIX
U3MEpPEHUIl: MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl
MOJTYYeHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TaOMUIl U TpauUKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHMS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEASHUHN UCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1TaOOpPaTOPHOIO
000py/I0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJEIbIO,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBUS 33/1a4u
BbIOMpaTh (PU3NUECKYI0 MOJEJb, BBLACTATh (PU3NUYECKHE BETUYUHBI U (HOPMYJIBI,



HEOOXOoIUMBIE NIl €€ PEIIeHUs, MPOBOJUTH PACUEThl U OLIEHHWBATH PEATbHOCTD
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pelaTh Ka4eCTBEHHbIE 3aa4i: BbICTPAUBaTh JJOTUYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY PAaCCYKIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(puznyeckue sBICHUS;

UCIIOJIb30BaTh OpU  pelieHud  Y4eOHBIX  33Jad  COBPEMEHHbIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIPEJICTABJICHUS y4eOHOU U HAYIHO-TIOMYJISIPHOM HH(DOpMAINK, TOTy4YEeHHOU 13

pPa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATU3UPOBATH MOJIy4aeMyl0 HHPOpPMaLHIO;

OOBSICHATh MPUHLMIBI JEHCTBUA MAallMH, HOpUOOPOB U TEXHUYECKUX

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 TEXHOJIOTUI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUSA N0 (PU3UKE B TOBCEAHEBHOM KU3HU JJIA
oOecrieueHnss 0€30MAaCHOCTU NpH OOpAIlEHHH € NPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpEJIE;

paboTaTh B TpyNIe C BBIIOJHEHHUEM pa3jIMYHbIX COLMAJIbHBIX pOJIEH,
IJIaHUPOBATh pabOTy TPYNIbl, PALMOHAIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IJIAHUPOBATH JAESITENBHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJI€KBAaTHO OLEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosnn4yectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (nucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O TIO3HAHUS
bu6mmoteka [IOK
1.1 ®du3nKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 httos://m.edsoo.ru/ 74 1bF72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Hemamia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bF72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoteka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TEpMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnnorexa [HOK

@da30BbIE IEPEXOABI

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



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

Hroro 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 Kontpoabnbie | IlpakTtnyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
Pazgen 1. JJIEKTPOJANHAMUKA
MarnuTHOo€ noJie. DIeKTpOMarHuTHas bubnuotexa [JOK
11 11 1 3
WHTYKITUS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKHe 1 JJIEKTPOMarHuTHhIE 9 1 bubnuoreka [IOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnunoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcHOBBI crieIMaIBLHON TEOPUN bubnunoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [IOK
4.1 i
IICMEHTBI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue aroma 4 bubnnorexa [HOK



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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 Et?[:i?/l;lr?:eedlcsi(i[r(L?/I;MRQYC
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOLIIEE ITIOBTOPEHUE

61 | OBoGuaonee novtoperne ‘ s imetsop LGS
Utoro 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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoxka Kontposbubie | IIpakTuyeckue
n/n Bcero H3yuennsi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
10T pecypchbl
®du3uka — HayKa 0 PUPO/IE. 04.09.2024
1 Hayunbie meToabI MO3HAHUS 1 bubamorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>KaloIllero Mupa
Ponb 1 MecTo usuku B 04.09.2024
5 (hopMHUPOBaHUH COBPEMECHHOM 1 bu6nunoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSITEIIbHOCTH JIFOICH
MexaHnueckoe JBUKEHUE. 11.09.2024
3 OTHOCHTEIIFHOCTh MEXaHHIECKOTO 1 bu6mmorexa [IOK
nerkeHus. [lepemelenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPAMOIMHENHOE 1 11.09.2024 bubnnorexa [HOK
JIBUYKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TPAMOJIMHEITHOE 1 18.09.2024 bubnnorexa [HOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHOe maieHue. Y CKopeHue 1 18.09.2024 bubnmnoreka [JOK
CcBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe nBUXeHUE. 25.09.2024
7 JIBr>keHue MaTepuaIbHOM TOUKH 110 1 brbmorexa [TOK
p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anmumes. 1 25.09.2024 Bbu6nmuoreka [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 " - BTopor 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
F P https://m.edsoo.ru/ffoc3d00
CKOpOCTh
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 Cuia conpoTHUBIICHUSI TIPH ABUKEHUU bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
Teja B )KUAKOCTH WM ra3e
IToctynaTenbHOE U BpallaTeabHOE 16.10.2024
14 JBUKEHHE a0COJTIOTHO TBEPAOTO Tela. bu6mmorexa [IOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
NMiynsc MaTepualbHOU TOYKH, 23.10.2024
15 CUCTEMBI MAaTEPUAIbHBIX TOUEK. bubnnorexa [HOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaboTa 1 MOITHOCTH CHIIBI. 23.10.2024
16 Kunernueckas sHeprus MarepuanbHOM bu6mmoreka LIOK
Touku. Teopema 06 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOM JHEPruu
17 [ToTentnanpHas YHEPrHsl. 06.11.2024 bu6mmorexa [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
https://m.edsoo.ru/ff0c3f76
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[TorennmansHas SHEPTUS YIPYTO
neGopMUPOBaHHON NPYKUHBI.
[MoTeHumanpHas SHEPrys Tea BOIN3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHbIC U HETIOTCHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM PHEPTUU CHCTEMBI TE.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

06.11.2024

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora
«HMccnenoBanue CBsI3U pabOTHI CHUJIBI C
M3MEHEHHEM MEXaHUYECKOM dHepTrun
TeJa Ha MPUMEepe PacTSKEHHS
PE3UHOBOTO JKT'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

Xapakrep IBUKEHUS U
B3aHMOJICMCTBHS YaCTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

20.11.2024

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

27.11.2024

24

Tennosoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp

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
Jlaboparopnas pabora 11.12.2024

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
pa3peKeHHOT0 ra3a»

29 H3omnporiecchl B uealIbHOM Ta3e U UX 18.12.2024 bu6nmmoreka [IOK
rpaduvecKoe mpeacTaBIcHUe https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus 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 Buns! Tennonepenaun po-12.2024 bubmorexa [JOK

https://m.edsoo.ru/ff0c5c36
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
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTs mporieccoB B 04.12.2024 bubnmnoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

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
TETUIOIHEPTETUKH
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 «MofIPeK TSt HI;H ¢uznka. OCHOBBI bubnnotexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAIIUS. 25.12.2024 bu6nuoreka [IOK
Hcnapenue u xurenue https://m.edsoo.ru/ffoc63h6
AOCOTIOTHAS M OTHOCUTEIIbHAS
41 BJIQXXHOCTH BO3/1yXa. HachIeHHbIi butmmorexa LOK
A% - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU3OTPOIHUS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctaasl. COBpeMEHHbIE MaTepUabl
[1naBneHue U KpUCTALTU3AIUS.
43 VY nenpHas TennpoTa HJ'IaBJ'IeII:III/IS{ Bubmmorexa LIOK
s ’ https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nmuoreka [JOK
44
YPaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bubnmuoteka [JOK

3apsan. JlBa Buaa 3JIeKTPUYECKUX

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

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

bu6mmoreka [IOK

46 MOJIYIIPOBOJHUKH. 3aKOH COXpPaHEHHS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toueunslii 351€eKTpUYECKHI 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
IMOTCHIINAJIOB
[IpoBOIHUKY U TUIICKTPUKU B
50 3J'IpeI(T OCTaTHYCCKOM n(f)ne 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, egcaTo a. DHeprus 3apsLKEeHHOTO 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

anmapara, CTpyHHOT0 pUHTEPA.
DnexTpocTaTH4ecKas 3aIuTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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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, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAHHOTO COEIMHCHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTB 3IIEKTPUIECKOTO
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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOAMMOCTh TBEPBIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB OT
TeMieparypbl. CBEpXIpOBOAUMOCTh

60

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IY4YKOB

61

[TomynpoBOIHUKHU, UX COOCTBEHHAs U
IIpUMecHas MpoBOAUMOCTb. CBolCTBa
p—~n-nepexoaa. [lomynpoBogHUKOBEIE
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
DIEKTPOIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DNEeKTponIn3
DJIEKTPUYECKUH TOK B razax.

63 CaMocCTOSTENIbHBIN U 1 Bu6mmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
[1na3zma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnunoreka [IOK
npuMmeHenue. [IpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O6o06maromuii ypok 1 bubnuotexa [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponsHas pabora 1o teme
«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 PesepBHblitl ypok. KonTponbHas 1 bubnuoreka LIOK
pabora o Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6001maronuii ypok 1 bubnnorexa [HOK
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 LA ¢/ pecypent
[TocTostHHBIE MArHUTHI U UX 04.09.2024

1 B3auMoAercTBHe. MarHuTHOE IOJIE. 1 Bu6mmoreka [JOK
BekTop MmarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsuTtHoe nojie IpOBOJIHUKA C 04.09.2024

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
B3aumoneiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 11.09.2024 bubnuorexa [JOK
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
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKYy 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
DnekTpoMarHuTHas uHaykuus. [lotok 18.09.2024

6 BEKTOpa MarHUTHOM MHAYKIUHU. DJ[C 1

WHIYKIIAW. 3aKOH JIEKTPOMArHUTHON



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
AJNIEKTPOMATHUTHON WHIYKITUH

25.09.2024

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

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLINH.
ODHeprus MarHUTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I10J1e

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

O6o06maromuii ypok «MarHutHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHAOYKOUS

02.10.2024

bubmuorexa [JOK
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
Kose0aHusl. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
IIpeBpatienue sneprun

09.10.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl TPy3a»

16.10.2024

14

Konebatenbublit KOHTYp. CBOOOIHBIE

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 KoJIeOaHH B
nacaJlbHOM Kosie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMmcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

23.10.2024

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

16

[TpencraBieHHe O 3aTyXaMOIIHUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHe KojieOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

23.10.2024

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

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO 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

YCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JIEKTporepenay

13.11.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTHUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3ZHU

13.11.2024



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
DNEeKTPOMarHUTHbHIE BOJHBI, UX 27.11.2024
23 CBOMCTBAa M CKOpOCTh. [1Ikama bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U 27.11.2024
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Paguonoxanus
o5 KonTponpHas padora «Konebanus u 04.12.2024 bubnunoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsimonnHEeHOE pacpocTpaHeHHE 04.12.2024
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHue cBeTa. 3aKOHBI 11.12.2024
27 OT;)a)KeHI/IH cseta. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHHH B IIJIOCKOM 3epKajie
[Tpenomnenue csera. I[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
ITOKa3aTelIsl MPEJIOMIICHHSI CTEKIJIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [ToctpoeHue nzobpakeHuil B 18.12.2024 bubnuorexa LIOK
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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 ceera. ClH0XKHBIM cOCTaB
6enoro ceera. L{ger. JIaboparopnas
pabota «Habmoaenune aucnepcuu
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

OnTrueckue MpuOOPHI U yCTPOICTBA U
ycI0BHs UX 6€30I1aCHOTO MPUMEHEHUS

36

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

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

37

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3amesieHne BpEeMEHH U COKpaIlleHne
JUTAHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcfa4?2

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 crielaNIbHOM Teopun
OTHOCHUTEIBHOCTH

Bbu6nuoreka [IOK
https://m.edsoo.ru/ffOcf6f0
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®otonbl. 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
3akoHsI poTodrddekra. YpaBHeHHE
42 9171HmTe(§Ha ;i%oma(pgema buomorexa LIOK
A ' https://m.edso0.ru/ffod015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JlebeneBa. XuMHu4uecKkoe A€HCTBHE bubmorexa HOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHas OaTrapesi, CBETOINOT
45 Pemenne 3ama4 mo Teme « JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOM OINTHUKH) https://m.edsoo.ru/ff0d0302
Mogenn atoma Tomcona. OnbITEI
46 Pezepdopna nmo paccesHuo o-4acTu butmmorexa OK
POOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmmoreka [IOK
47 IT b
OCTY ARl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u noriolieHne GoToHOB
48 I 1/131,11 exoie aTOM;Hc W) HO(bliO OBHS bubmorexa LHOK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha APYyroi. BUuasr cnekTpoB
BonHrosrle cBoiicTBa yacThil. BoaHEI
. bubmuoteka [JOK
49 ne bpoits. Kopryckymsipao-

BOJIHOBOI Ayaliu3M. CroHTaHHOE 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
pPaJIMOaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTkppITHE 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 aepHslii
peakrop. [IpoGeMbl, IepCIeKTHUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPreTUKHU

bu6mmorteka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3uTpoHa. Meto el HaOIIOIeHUS U
PEruCTpaLUM DIIEMEHTAPHBIX YACTHIL.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3auMOJIeUCcTBUs. ENMHCTBO
(bu3nYeCKOil KapTUHBI MUPa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

ITarsl Pa3sBUTHUA aCTPOHOMUHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3HA4YE€HHUE aCTPOHOMHH. Bun
3BE31HOr0 HeOa. Co3Be3us, SpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nsrokenne. CojHeYHast cHCTEMaA



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

56

Comnne. ConHeyHast akTUBHOCTb.
Uctounuk 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 — Hama ["anakTuka.
[Tonoxenne u npuxenue CoyHLa B
lanaktuke. I'anmaktuku. YEépHbie
JBIPHI B IAPAX TFAJIAKTHK

59

Bceenennas. PazOeranue rajgakTuk.
Teopust bonbioro B3pbIBa.
PenukToBOE n3nmyueHue.
MeraranakTuka

60

HepemeHHLIe HpO6J’I€MLI ACTPOHOMHHU

61

KontponbHas pabora «51eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Pons pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIIMAIbHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YyeoBeKa

63

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

64

Ob6o6maromuit ypok. Ponb




bu3nIecKoit Teopuu B GOPMUPOBAHUN
MIPEACTABICHUH 0 GU3HUECKON
KapTHUHE MHUpa

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

HAYYHBIX MPEJCTABICHUIN O IPUPOE

66 Pe3epBHbIif ypok. MarHuTHoe noJie.
DNIeKTpOMarHuTHasE UHIYKITUS

PesepBubriit ypok. Ontrka. OCHOBBI
67 CHeHATbHON TEOpUH
OTHOCHUTEJIBHOCTHU

Pesepnsiit ypok. KBanToBas ¢pusuka.
68 DJeMeHTHl aCTPOHOMHH U
acTpoU3UKH

bu6mmorteka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. ®wusuka.l10 xnacc:yue6. Jlnsa o6meodOpa3oBaT.opraHu3amnmii: 6a3oBsiid ypoBeHs / .51,
Mskumes, b.b. byxosnes, H.H. Corckuii ; mox pen. H.A. IlapdentseBoii. — 4-¢ u3a. — M.
[Ipocsemenue, 2018. — 416 c.:un. — (Knaccuueckuii kypc).

2. Owusuka.ll kmacc: yueb. s obmeoOpa3oBaT.opranu3anuii: 6a3oBelii yposens / I'.51.
Msikumies, b.b. Byxosues, M.B. Hapyrun ; nox pen. H.A. [TapdentseBoit. — 5-¢ u3n. — M.:
[Ipocsemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii kypc).

3. CoOopnuk 3amau no pusuke. 10 — 11 kimaccer: mocodue 1yist 001eoOpa3oBaTeIbHbBIX
yapexaeHui: 6a3oBbiii u npodribHbid ypoBHU/ H.A. ITapdentbeBa. — 3-¢ u3a. — M.
[Tpoceemenue, 2010. — 206 c.: un. — (Knaccuueckuii Kypc).

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. ®epepanbHblil TOCYJaPCTBEHHBIN 00pa30BaTEIbHbIN CTAHIAPT CPEHETO
(momuoro) obmiero oopazoBanus. Crapias mkoda. 10-11 kimaccel. - YTBepxkaeH
npuka3zom Ne 413 Munob6pHayku Poccun.

2. @wuswmka.l0 xnacc:yue0. s obmeoOpa3oBaT.opranu3aruii: 6a3oBbiii ypoeHs / ..
Mskumies, b.b. byxosnes, H.H. Corckuii ; mox pen. H.A. IlapdpentseBoit. — 4-¢ u3a. — M.
[Tpoceemenue, 2018. — 416 c.:un. — (Knaccuyeckuii Kypc).

3. ®wuswmka.ll kmace: yueb. st o6meoOpa3oBat.opranu3anuii: 6a3oBsiii ypoers / I'.51.
Msikuiues, b.b. byxosues, M.B. Uapyrun ; nox pen. H.A. IlapdentbeBoit. — 5-e uza. — M.:
[Ipoceemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii kypc).

4. CoOopnuk 3amay o gusuke. 10 — 11 kimaccer: mocodue yist 001eo0pa3oBaTeIbHbBIX
yupexeHuit: 6a3oBbiit 1 npoduibHbIi ypoBHu/ H.A. [TapdentreBa. — 3-e uzn. — M.:
[Tpoceemienue, 2010. — 206 c.: un. — (Knaccuueckuit Kkypc).

5. ®wuswmka. 3agaunuk. 1011 ki.: mocobue 11 061eodpazoBaT. yupekaeHui /

A.I1. PeiMkeBuu. — M.: [Ipoda, 2015.

6. Coopnuk 3a1a4d o pmuke: 10—11 xmaccer / O.U. I'pomiieBa. — M.: U3parenscTBo
"Ox3amen", 2015.

7. TemaTndeckue KOHTPOJBHBIE U CAMOCTOSTEIbHBIE paboThI 10 ¢usuke. 10 kmacc /
O.U. I'pomnieBa. — M.: U3narensctBo "Ok3amen", 2012.

8. TemaTtuueckre KOHTPOJIBHBIE U CAMOCTOSTENbHBIE Pab0THI IO husuke. 11 kmace /
O.U. I'pomueBa. — M.: U3narensctBO "Ok3amen", 2012.

9. KauectBenHnsble 3a1aun 1o GpusnKe B cpeanei mkone. [locobue ans yuurenei /

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

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTUS 0Opa30BaHUS»

2. http://nsportal.ru - cormanbHast ceTh pabOTHUKOB 00pa30BaHMSI.

3. http://markx.narod.ru/pic/ - ¢pusuka B mKoe.

4. http://festival.1september.ru/articles/ - pectuBanp nenarornueckux uaeh « OTKPHITHIH

YPOK».
http://www.fizika.ru/ - caiit ans yaureneir GU3UKH U UX YUCHHKOB.

o1



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

13.

14.

15.

16.

17.

18.

19.

http://www.physics.ru/ - matepuasl mo GpusukKe.
www.ege.edu.ru - uHpopMaroHHbIii nopran EI'D.
http://school — collection.edu.ru/ - enunas komteknus [{OPoB
https://eobraz.ru/roToBble-paboune-nmporpamMmbI-io-HOBOMY-})/

. https://myotveti.ru/dusuka-10-11-knacc-pabouasg-mporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Enunas konnexkuus uudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OTkpeITas pusuka
http://www.physics.ru/courses/op25part2/design/index.htm
I'azera «1 ceHTsAOps»: MaTepuaisl o HusnKe
http://1september.ru/
decTuBanb IeJarortyeCKux I/II[Gf/i ((OTKpBITBIfI YPOK»
http://festival.1september.ru/
du3suka.ru
http://www.fizika.ru
KM-mkona
http://www.km-school.ru/
DJNEeKTPOHHBINA y4eOHUK

http://www.physbook.ru/
Camas Oosb1ias snekTpoHHast 6nbanoreka Pynera. [Torck KHUT U XKypHAIOB

http://bookfi.org/



http://www.physics.ru/
http://www.ege.edu.ru/
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/

