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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMma mo (u3MKe COCTaBiIeHa Ha OCHOBAaHMU CJEIYIOIIUX HOPMATHUBHO-

IIPaBOBBIX JJOKYMEHTOB:

1.

w

10.

11.

®enepanbHblii 3akoH oT 29 gexabpst 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

Oenepanpubiil 3akoH OT 19 nexabpst 2023 1. No 618-®3 «O BHeceHHMM H3MEHEHUU B
denepanbHbIii 3ak0H «O0 00pazoBanuu B Poccuiickoii Denepanumy;

dI'OC COO, yrepxkaen [Ipukazom Munoopuayku P® ot 17.05.2012 Ne413.
@denepanbHas paboyas mporpamMma cpeaHero oomero oopasoanust «Pusnka (0a30BBIN
YPOBEHbD)»

OcHoBHast oOpa3oBaTellbHas TporpamMma IIKOJIbI, paspaboraHHas Ha ocHoBe DI'OC
u ©OOII.

[Tonoxxenue o paboyeii mporpaMme MIKOJIBI.

[Tpukaz Munnpocsemenust Poccun ot 21 centadpst 2022 r. Ne 858 «O06 yTBepkIeHUU
benepanbHOro mepeyHsi Y4eOHUKOB, AOMYIIEHHBIX K HCIOJIb30BAHUIO MPU pean3aluu
HMMEIOIIUX TOCYIApPCTBEHHYIO aKKpPEAUTALMIO 0O0pa30BaTENbHBIX MPOrpaMM HAayalbHOTO
o0IIero, OCHOBHOTO 0OIIEro, cpeaHero oOmero o0pa30BaHUS OPraHU3ALUIMU,
OCYIIECTBISIOUIMMU 00Pa30BaTENbHYIO JAEATEIbHOCTh U YCTAHOBJICHHS MPEACIbHOTO
CpOKa UCIOJIB30BaHUS UCKITIOYEHHBIX YUSOHUKOBY;

[Ipuka3z Munnpocsenienust Poccun ot 21 mas 2024 r. Ne 347 «O BHeCeHUH U3MEHEHUN B
npuka3 Munnpocsemenusi Poccuu ot 21 centsabpst 2022 r. Ne 858 «O06 yrBepxkneHuun
(benepanbHOrO MepeuHsi Y4eOHHKOB, JOMYIICHHBIX K HUCIOJIb30BAHUIO TIPU peaTU3aIliH
HMMEIOIUX TOCYIapCTBEHHYIO aKKpEAUTALMI0 00pa30BaTENIbHBIX IPOrpaMM HayajabHOTO
o0mIero, OCHOBHOTO OOIIEro, CpeaHero oO0mero oO0pa3oBaHHUS OPraHU3ANUSIMU,
OCYILECTBISIOUMMU 00pa30BaTEIbHYI0 JEATEIbHOCTh U YCTAHOBJIEHMS INPEAEIbHOTO
CpOKa MCIOJIb30BaHUS UCKIIOYEHHBIX YUEOHUKOB»Y;

[Ipukaz Munnpocsenienusi Poccun ot 4 oxtsi6ps 2023 r. Ne 738 «O0 yTBepKaeHUH
(benepanbHOro TepedHs 3JEKTPOHHBIX 00pa30BaTENIbHBIX PECypCOB, IOMYHIEHHBIX K
UCIOJIb30BAaHUIO TMPU  peai3allid HMEIOIIUX TOCYJapCTBEHHYI0  aKKPEIUTaIUIo
o0pa30BaTeNbHBIX IPOrpaMM HauyaJlbHOrO OOIIEro, OCHOBHOIO OOILEro, CpeIHEro
o01ero oopa3oBaHuUs»;

CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTHBBl U TpeOOBaHUS K OOECIIEUEHHIO
6e3omacHOCTH M (WiIM) OE3BPEIHOCTH s 4YeJoBeKa (PAKTOpoOB cpelbl OOUTaHHS,
YTBEPKACHHBIMU IIOCTAHOBJIEHUEM [J1aBHOIO TOCYJapCTBEHHOIO CAHMTApHOTO Bpaya
Poccuiickoit ®enepanuu ot 28 stuBaps 2021 r. Ne 2 (3apeructpupoBaHo MUHHUCTEPCTBOM
toctuimu Poccuiickoit @enepaunn 29 suBaps 2021 r., perucrpaunoHHsii Ne 62296),
neiictByromumu a0 1 mapta 2027 r. (ganee - [ urueHndeckue HOPMaTHUBHI);

Canurapnsie npasuia CII 2.4.3648-20 «CaHUTapHO-3TUAEMUOIOTHYECKHE TPEOOBAHUS
K OpraHu3alUsAM BOCIUTAHUS U 00yUEHUs, OTJbIXa U 03I0POBIICHUS JIETEH U MOJIOACKI,
YTBEPXKJACHHBIMU IIOCTAHOBJIEHUEM [J1aBHOIO TOCYJapCTBEHHOI'O CAHMTApHOIO Bpaya
Poccuiickoit ®enepauun ot 28 ceHtraOps 2020 1. Ne28 (3aperucTpupoBaHO
MunuctepctBom  toctuiiud  Poccuiickoit  ®emeparmun 18 mekabps 2020 .,
peructpanonHsiit Ne 61573), neiictByromumu 1o 1 stuBapst 2027 r. (nanee - CanurapHo-
AMUAEMHOJIOTHYECKHE TPEOOBaHUS).


https://normativ.kontur.ru/document?moduleId=1&documentId=432227

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEro oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMUHU IpernojaBaHUsl y4eOHOro
npeamera «®Puszmka» B o0Opa3oBaTelIbHBIX  OpraHW3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoNX OCHOBHBIE 00pa30BaTEIbHbBIC IPOrPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHun ux ¢GuznKe Ha Oa30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noixoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaH3allMi MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HayYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompenpenstorcs
OCHOBHbBIE 1[eIM M3Yy4eHUs] (PU3MKU HAa YpOBHE CpellHero obmiero oOpa3oBaHUs, MIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YpOBHE, B TOM YHCIIE

peIMETHBIC PE3yIbTAThI MO roJlaM O0yUYeHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCcTBe Yy4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpY)KarollleM MUpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, ouonorue, usmdeckoit reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
npuMeHeHne (U3MYECKMX 3HAHWUK ONpenenseT XapakTep H pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTMII B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaroumxcs, B GOpMUpOBaHUE YMEHUIN
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHoBy kypca ¢u3uku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MO’KHO pacCMaTpHUBATh KaK MPUHIMIIBI €0 IOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEl MaTepuan Kypca GU3NKU 00beIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICIIEHHE CBSI3M Pa3BUTUSL (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3muku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI 1 3aKOHOB.

Hoes osxonocusayuu peann3yercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIONIOIBE30BaHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.



Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHEro ooOmiero oOpa3oBaHHS
SBIISAIOTCS (u3MUeckue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUA O CTPYKType HOCTPOCHUS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHil, NIl OMHUCaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITEeNbHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPExXIe BCETro 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydaronuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OONIUH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOIUMBIX JJIsl KOHTPOJSL M OLEHKH, OCYIIECTBISETCA YYaCTHHKAMH OO0pa3oBaTeIbHOTO
mpolecca UCXo/ U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OcHalleHus kabunera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3UYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTE3.
bonbiioe BHUMaHKE YyAENseTCS PELICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu saTom
JUTSL PAacYETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJISIONINE NMPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MIPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHUE TMPOTEeKaHWs (QU3UYECKUX SBJICHHM W TPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUecKoil MoIenHu A CUTYallMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuagbHO-TEXHHUUYECKOMY
obOecrieueHn0 ydeOHOro mnpoiecca 0a30BbI YypOBeHb Kypca (DU3MKHM Ha YpOBHE CpPETHEr0
o0miero o0pa3oBaHMs TOMKEH M3y4aThCsl B YCJIOBHSIX MPEAMETHOTO KaOuHeTa (DU3MKK WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3HKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHUUECKUX TPAKTHUYECKUX pPabOT U JIEMOHCTPALMOHHOE
o0opyoBaHue.
JeMoHCTpaniioHHOe 000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECHEUMBAET IMOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
HMIUPHYUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000pyaOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOro O00OpyIOBaHMS JIOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4arolmMXcsi K HaydYHOMY H3YyYEHUIO
NPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEICTABICHWA O HAyYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3yiibTaTa W3Y4YEeHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;



dbopMUpOBaHHE YMEHUI OOBSCHATH SBIICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTAaBICHUN O POJIM (U3UKU ISl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3a/ad C SBHO 3aJlaHHOM (u3HuecKkoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemslii B mporpamme mo GpusnKe nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTObI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToabl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpHH. | paHHIIBI TPUMEHUMOCTH GU3UUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble 1 IHU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHbIE JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U MIEPEMEIICHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. JIB)KEHHUE MaTepHaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTJIOBask CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHHEMAaTHUYEeCKUX XapaKTEPUCTUK JTBIKCHHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHBIE paBHBIC IPOMEXKYTKH BpPEMEHH TpPH PAaBHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Buapl TpeHust (1mokosi, cKoyibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHukKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHON Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE NBHKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3W pabOTHl CHUIBI C W3MEHEHHEM MEXaHWYECKOW DHEPrHH Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJEUCTBUSA YaCTHUIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojenerd. Macca u pasmepbl moiiekyn. KosmuectBo BemiecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mogenp uneansHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KHHETUYECKON TEOpUU
UIeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. [llkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpencraBieHne U30MpPOILECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS.

Moienb, WILTIOCTPUPYIOIIAs TPUPOIY AABJICHHS Ta3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpezenenne Macchl BO3AyXa B KJIACCHOW KOMHAaTe Ha OCHOBE HM3MEpPEeHHH 00BhEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ n3MeHeHus. KoaudyecTBo TemioTel U padota. BHYyTpeHHsIs1 2HEpTUs 0AHOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3akoH TepmomuHamuiku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas muaTepnperamnus padboThI rasza.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamuHax. Koagdunuent nonesnoro aeiictBus terwioBoi MamuHbl. [ukn Kapao u
ero Kod(hPuIUEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHue BHYyTpeHHEH sHepruu (TemrepaTyphl) Tella Ipy Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammmaeckue u amopdubie Tena. AHH30TPOIHS CBOMCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnroneHnue HarpeBaHus M TUIABJICHHUS] KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mousd. [IpuHImn cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGota cun osnextpocratueckoro mond. IloreHnuan. PasHoCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTD COTIPOTUBIICHHS METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B pPACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTPOHArpEBaTENbHBIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJAHUKOB OT JUIMHBI, TIJIOIIATH
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATyPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenre  SAEKTPOABIKYIIEH  CHIIBI  HCTOYHMKA TOKa W €r0  BHYTPEHHErO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepoosia, ux rpagKy ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM mpupoje, nupgysus, ocMoc, TenI000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKYN, HCIOJIb30BAHMWE 3aKOHA COXPAHEHHs HMIIYylbca B TEXHUKE (pakera,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJOoB, W  HAHOTEXHOJOIWH,  BJEKTpOCTaTHYEeCKas  3alluTa,  3a3eMJICHHE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE NOCTOSHHBIX MAarHWTOB. MarHMTHOE MOJIE.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA C TOKOM. KapTWHa JIMHMI MHAYKIIUM MAarHUTHOTO IIOJIA
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGota cumsr JlopeHniia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAsA CUJIa MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudyeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUThI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, dacrora, ammautyga u (asza konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKOM SHEPrHUH.
OKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHudueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaACHUMHbBLE B0JIHbL

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpaykeHus 1 MPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH M COKpAILIEHUE JTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buasl crnektpoB. CHeKTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cmiexTpockort), 1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  s1pa. OTtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOIEHNUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» ISl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky v kBazapbl. YEpHbIE AbIPHI B sIAPAX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O6o0maee NOBTOPeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJCTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00IIEM Psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTuKH, OWOJIOTHH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TTOI00MS TPEYTOJIBHUKOB, OMPEIEIeHNE TUIOIAI TUIOCKUX GUTYp U 00BhEMa Te.

buonocus: »nexTpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MOBEPXHOCTHU, IPEICKAZAHNE 3EMIIETPICEHHUII.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM IEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOP Oymaymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TIIaHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYIBTYpBl, OCO3HAHWE TJO00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIIBHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 3a]]aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEITbHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBble ucciieqoBaTe/bCKHE AeHCTBUSA !

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PeIlIeHHUs 3aa4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUS 3aJaud pe3yJbTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIEC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHUYaIbHON paboTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPACIpPElENATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKOo paboThl C€ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacCHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [PU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCSI COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON c(hephl, OBITh YBEPCHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHMXKCHHUIO LEIUM M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUU OOIIEHHS, CTIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBl NPUMEHEHUS HU3YYCHHBIX (PU3MUECKUX MOJEeJel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] MpU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHs, B3aumMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHNE JAaBJICHUS ra3a MpU €ro HarpeBaHUH B 3aKPbITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
nyTh, MEpPEeMELICHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tella, KMHETHYecKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTMMH BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYHHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX O0O3HAueHHs W EAMHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHUYECKOW HHEPTUU TEIUIOBOTO JBHIKCHHS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MOJTYYCHHOHW 3aBUCHMOCTH (DM3MYECKHUX BEIWYHMH B BHIE TaONHIl U TpadUKOB, JIENaTh BHIBOIBI
10 pe3yJbTaTaM HUCCIIEOBAHUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BaHUEM M3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXKIeHU C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SBICHHUS,;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJIy4aeMyI0 HHPOPMALIHUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAIIEHUH C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpeneisaTh OO0S3aHHOCTM U IIJJAHUPOBaTh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (puU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JABIDKYIIMHCA 3apsii,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PporoaddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBI: DSJICKTPUUECKUH 3apsj, cujaa TOKa, D3JIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepuoJ M 4YacToTa KojeOaHHil B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, MX OOO3HAUEHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAYCHNE (PU3UUECKON BETMYMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4MCJa, MOCTynarel bopa, 3akOH paJuMOaKTHBHOIO paclajaa, Mpu 3TOM pPa3InyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro  SKCIEpUMEHTa, CcoOUpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BaHMS;

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUecCKOoW MOJENbI0, HCIONb3YsS
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PAcUEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOT'O 3HaUe€HUs (PU3UUECKON BETUYMHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpMauy, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHWE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUATIBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

bu6mmoreka [IOK

9 CYIEepIo3UIU CHIl. BTopoii 3akon
yrep H p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI?I/I(IS)I npu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
HMitynbsc MaTepUabHON TOUYKH,

14 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE MBUKEHME
PaGoTta 1 MOIITHOCTH CHITBI.

15 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [HOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUH
[ToreHunanbHas sHeprus.

[ToTeHuunanbHas 3HEPTUs YIPYTo
[CPTI YIPY Bu6nuorexa LIOK
16 ne(OpMHUPOBAHHON MPY>KUHBIL.

[TorenmanpHas SHEPTrHs Tesia BOIU3U
MIOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c461a



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

17

18

19

20

IloTenuuanbHble M HEMOTEHIMAJIbHEIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPruu

Jlaboparopnas pabota Nel
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKT'yTa

[locTynarenbHOE U BpaliareibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeJa.
MowmenTt cunsl. IInedo cunsl. YcinoBus
paBHOBECHS TBEPAOrO TEA

KonTponsHnas padora Nel no Teme

«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

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

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

TermoBoe paBHOBecue. TemnepaTrypa

25 u e€ usmepenue. lllkana remneparyp
Lenscus
AOlcomoTHas TeMIiepaTypa Kak Mepa
26 CpeHe KHHETUYECKON IHEPTUur bubnmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota Ne2
98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
Pa3peKeHHOTr0 raza
29 N3omnporiecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI 1
30 criocoObI e€ n3meHnenust. KonnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOTO UJICATBHOTO
raza
31 Buasl Tennonepenaun bubmmorexa [TOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadbaTHbIN mpoiecc
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
MIPUMEHEHHE K U30IPOolIeccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poI1eccoB B bubnmoreka [JOK



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
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas paborta Ne2 o teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS
YHpOBOZ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
TTpoBOAHNKY M TUDIEKTPUKH B
49 3J1peKT 0CTAaTUYECKOM HOIJ)'Ie bubmorexa [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
Pabota cuit sneKTpoCcTaTH4eCcKOro
50 roiist. [Toreniman. PasHocts bubmmorexa [IOK
' At https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaboparopHuas pabota Ne3
53 "N3MepeHne 21eKTPOEMKOCTH
KOHJieHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.



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

DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

57

58

[TocnenoBarensHOE, MapaiesibHOE,
CMEIIAHHOE COCAMHCHHE
MIPOBOTHUKOB.

PaGota 1 MOIITHOCTB ANEKTPUUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa A5 OJTHOM (3aMKHYTOM)
anexkTpuyeckoi nenu. KopoTtkoe
3aMbIKaHUE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

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

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

59

JlabopaTtopHnast pabota Ne4
"Nzmepenne 3/1C nuctouHnKa ToKa U
€ro BHYTPEHHEI0 CONMPOTUBIICHUS"

60

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

61

62

[TomyrpoBoAHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. IToiynpoBoTHUKOBEIE
nprOopbI

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
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

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

63 1
DJIEKTPOJIMTHYECKAS AUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

64 CaMOoCTOATENbHBIN U 1 bubnuorexa LIOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

65 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
KonTtponsnast padora Ne3 o teme

66 «9nexkrpocratuka. [locTosHHBIN 1 bubnmnorexa [JOK
ANEKTpUYECKUil TOK. TOkHM B https://m.edsoo.ru/ff0c88be
Pa3IMYHBIX Cpemax»

67 O06o06mmaromuit ypok 1 bubnmnorexa [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc8a8a
PesepBHblit ypok. O600maronuii ypok bubmmorexa [IOK

68 1
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHHSI :)I;I[()l;l:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosITHHBIE MATHUTHI M X

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTtHO€e 1oJjie TPOBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota Nel «M3yueHue 1 1 bubmmnoreka HOK
MarHUTHOTO I0JIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlabopaTtopHnast pabota Ne2 1 1 bubmuoreka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIST HA
5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunst Jlopenma

6 DJeKTpoMarHuTHas HHayKnus. [ToTok 1
BEKTOpPa MarHUTHON MHIYKLIUH.

7 OJ1C naaykmu. 3aKoH 1 buGnnorexa [JOK

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

AJIIEKTPOMATHUTHON UHAYKIIUU
®apajnes. TexHMYECKHUE YCTPOMCTBA U
UX MPUMEHEHHE: TOCTOSHHBIE
MarHMThI, 3JI€KTPOMArHUThI,
AJIEKTPOABUTATENb, YCKOPUTEIN
AJIEeMEHTapHbBIX YACTHII,
WHIYKIIMOHHAS TIeYb

JlaboparopHas pabota Ne3
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. 3/1C caMoMHayKIUU.
DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

O6o06maromuii ypok «MaraHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa$I I/IH}IyKIII/ISI»

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

12

13

Konrponsnas padora Nel o teme
«MarnuTHoe 1noie.
ONeKTpOMarHuTHAsE UHIYKIIHS

CB006oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGopatopHas pabota Ned
«HccnenoBanue 3aBUCUMOCTH
neproza MajbIX KojeOaHui rpys3a Ha
HHUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

HpeI[CTaBJIeHI/Ie 0 3aTyXaroumumx

bubnunoreka LIOK



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

KoseOaHusX. BeIHyKIeHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BBbIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

https://m.edsoo.ru/ffOcbb86

15

Konebarensusrit kouTyp. CBOOOAHBIE
SJICKTPOMArduTHBIC KOJIEOAHM B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHaNorust Mex 1y MeXaHHYeCKUMU U
AIIEKTPOMATHUTHBIMH KOJICOaHUSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

16

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

17

[lepemennsiii Tok. CHHYCOUANbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBocTso,
nepegaya u norpedieHue
AIEKTPUYECKON SJHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TUHHUI
3JeKTponeperay

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
JJIEKTPOIHEPTHH B TOBCEAHEBHON
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bubnunoreka LIOK

21
pacrnpocTpaHEHHS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toriepeynble U IPOIOIEHBIC BOTHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [1Ikana bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBI PAAHOCBSI3U U
24 TeneBueHus. Pa3Burue cpeacts
cBsi3u. Panmonokanus
o5 Kontponbnas pabota No2 «Konebanus bubmmoreka [JOK
Y BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHUE
26 CBpeTa B OJTHOPO lenz cpe ZpToqequﬁ bubmmorexa [TOK
AHOPOX pese. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [TocTpoeHue n300pakeHUH B bubmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKajie
[Ipenomnenue creta. [TonHoe
78 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
JlaGopaTopnas pabora Ne5
29 «I/I3MIZ eHI;e HOF;CaSaTCJI}I bubmorexa [TOK
P https://m.edsoo.ru/ff0cd67a
MIPETIOMIICHUS CTEKIIa»
30 JIunzel. [TocTpoenune n3obpakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHuas pabota Ne6

31 «HccnenoBanue CBOMCTB
MU300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 oenoro cBera. Llet. JJaboparopHas
pabota Ne7 «Habinronenue nucrepcuu
CBETa»
bubmuoreka [{OK
33 Hurepgepenuns cpera. https://m.edsoo.ru/ffOced22
34 Hudpakmnus ceera. JudpakinponHas bubnnoreka [JOK
peméTka https://m.edsoo.ru/ff0cf02e
[Toriepe4HOCTH CBETOBBIX BOJIH.
35 [Tonspu3zanus cBeta OnTuyeckue
npuOOPHI U YCTPOMCTBA U YCTIOBHS X
6€3011acCHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJIaccu4yecKor MexaHuku. [locTynarsl bubnmnoreka HOK
CIIELIMATIbHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH B COKpaIlieHne BrbmroTexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKON
38 gacTHIbl. CBSA3b MAaCChI C SHEPTUCH U Bubmuorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS MOKOS
39 KonTtpomnpHas padora Ne3 «OnTuka. bubnunoreka LIOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

OTKpBITHE U HCCIEN0BaHNE

bu6nmoreka [IOK

4 . A.T.
0 Porosexra. OmerTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorpdekra. YpaBHeHHE
41 SI?IHLHTegI)Ha nq:b(boma(b(gema bubmorexa HOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
®otoubl. Dopmyna [1nanka. DHeprus bubmmoreka [JOK
42
U UMIYyJIbC POTOHA https://m.edsoo.ru/ffOcfel16
HaBnenue cBera. OnwiTe I1. H.
43 Jlebenera. XuMu4UeCcKoe JICHCTBHE bubmmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCTpoucTBa U
MPAKTHIECKOE TIPUMEHEHUE:!
44
dboTorneMeHT, GOTOATIUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo teme «JE€MEHTHI bubnuoreka [{OK
KBAaHTOBOM ONTHKH) https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. ONBITHI
46 Pesepdopna no paccesHuio o-yactu bubnmorexa LHOK
PEOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToMa
[Tocrynatel bopa. U3ny4yenue u
47 norjomnieHre (poTOHOB MpU MEPEexo/ie bubnuoteka [JOK
aToma C OJHOI'0 YPOBHS DHEPIUH Ha https://m.edsoo.ru/ff0d0Oafa
JIPYTOM.
48 Buasl ciektpoB bubmorexa [TOK

https://m.edsoo.ru/ff0dOafa
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49

BomnnoBrie cBolicTBa yacTul,. BorHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no omnpeneneHuto cocraBa
PaZMOaKTUBHOTO U3ITYYCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoticTBa anbda-, 6era-, ramma-
u3iIydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

53

54

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
ONEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. I'aMmma-uzinydyeHue

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHsle peakuuu. SnepHbIi peakTop.
[TpobieMbl, MepCIIeKTUBHI,
DKOJIOTUYECKHE ACIIEKTHI AIEPHOMN
DYHEPIreTUKHU

DneMeHTapHble yacTulibl. OTKphITHE
Mo3uTpoHa. MeTo el HAOIIOICHUS 1
pETUCTpALIMK JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3auMoJieicTBUA. EMUHCTBO
(GU3UYECKON KapTUHBI MUPaA»

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro nebda. Co3sesnus,
SIpKHE 3BE31bI, TUIAHETHI, UX BUIUMOC
nekenne. CoaHedHas cucTeMa



https://m.edsoo.ru/ff0d0ca8
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 sueprun CosHia v 3BE311

S7

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTITABHOM
1ocJIeI0BaTeIbHOCTU. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNamakTuke. ['anaktuku. YEpHbIE ABIPBI
B SIJpax rajJakTHK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe nznydeHue.
MeraranakTuka

60

61

HepemeHHLIe HpO6HeMH ACTPOHOMHU

KonrtponsHas padota Ne4 «neMeHTbI
ACTPOHOMMH U acTPOPUZUKH»

62

O6o06matomuii ypok. Pois dhusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

63

O6o06matromuii ypok. Poms u mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOMN HAay4YHOU KapTUHE MUpa

64

Ob6o6maromuit ypok. Poib




busnueckoit Teopun B GOPMUPOBAHHUH
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MHUpa

Ob6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

65

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

66 PesepBHBI ypok. MarHuTHOE 110JIE.

DJEeKTpPOMarHUTHAS HHYKIIUS
PesepsHblil ypok. Ontuka. OCHOBBI
67 CIIeIUAJILHON TEOpUHr
OTHOCHUTEJIBHOCTH

Pesepnblit ypok. KBanroBas ¢uzuka.
68 DneMEHTHI aCTPOHOMUU U

acTpo(u3uKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YTBEpKIECHO
[Tpuxa3 Ne oT 20 L.
JIMPEKTOP LIKOJIBI /B.M.Eroposa/

JIncr BHeceHUs1 H3MEHEHHUI 1 I0NIOTHeHN B pado4ylo NporpaMmy

no gusuke 1Js KJacca

Ne i/t

Hara

XapakTepuCTUKa U3MEHECHUI

Ocnoeanue

Yyurers: /p16 T. H./
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