MUHUCTEPCTBO OBPASOBAHUA 1 HAYKU

JTOHELIKOM HAPOJTHOM PECITYBJIMKU

IroCyJAPCTBEHHOE BIOJ/UKETHOE OBIIIEOBPA3OBATEJIbBHOE YUPEXJIEHUE
«CPEHAA HIKOJIA «HEBCKAS» 'TOPOJACKOI'O OKPYT'A MAPUVYIIOJIb
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JIOHELIKOM HAPOJIHOM PECITYBJIMKU

COT'JIACOBAHO YTBEPXKIAIO
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Yroukun /.M. I.0. MAPUVIIOJIb» bonnapesa B.B.
oT «28» aBrycra 2024 r. npukas ot «30» aBrycra 2024 r. Ne 146
IZLOKVMEHT!'IOIJI'II/ICAH
JMNEKTPOHHOW MOANUCHIO
PABOYASA ITPOTPAMMA

cpeaHero o0miero oopa3zoBaHus
no yuebHomy npeamery «duzuka»
(0a30BBIN ypOBEHD)
st o0yyarormmxcst 10-11 kmaccoB

r.0. Mapuynoss 2024



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo y4yebHOMYy mnpenMery «Dusnka» 0a30BOro YpOBHsS Ha YpOBHE
cpeanero ooOmiero oOpazoBaHusi pa3paboTaHa HAa OCHOBE TMOJOXKEHUNW U TPEOOBaHUM K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC COO, a takxke ¢ yu€toMm (enepanbHOil paboueld MporpaMMbl BOCIUTAHUS U
KOHIIETIIINM TpernojiaBanus ydeOHoro mpenMera «®Dusuka» B 00pa3oBaTEIbHBIX
opranm3anusix Poccuiickoii ®Depepaiuu, peaqu3yrOIIMX OCHOBHBIE 00pa3oBaTeNIbHbBIC
IPOrpamMMBI.

- @®epnepanbHoro 3akoHa oT 29 aexadps 2012 r. Ne 273-®d3 «O6 oOpa3zoBaHuU B
Poccuiickoit ®enepauny;

— DenepanbHOTO TrOCYJAapCTBEHHOTO 00pa30BATENBLHOTO CTaHJIApTa CPEIHEro
obmrero obpazoBanus (yTB. npukazom MuHoOpHayku Poccun ot 17 mast 2012 r. Ne 413)
(manee — ®I'OC COO);

— npukaza Munnpocsemenust Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHuH
M3MEHEHUN B (eJiepajbHbli TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CPEIHErO
oOmiero oOpa3oBaHusl, YTBEPKAEHHBIA MPUKa3oM MUHHCTEPCTBA 00pa3oBaHMs U HAYKU
Poccuiickoit ®enepanuu ot 17 mast 2012 1.

Ne 413»);

—  @enepanibHOM 00pa30BaTEIBLHON MPOrPaMMBbI CPETHETO OOIIEro 0Opa30BaHUS
(ytB. mpukazomM Munnpocsemienust Poccuu ot 18 mas 2023 r. Ne 371) (manee — @OII
COO);

— @enepasibHON paboueill MporpaMMbl CpeHero odiero odpa3zoBaHus y4eOHOTO
npeameta «dusznkay (6a30BbIi U yrayonéHHbIin ypoBHH) (naiee — OPIT COO);

— npukaza Munnpocsemenust Poccun ot 21 deBpanst 2024 r. Ne 119 «O BHecenuu
n3MeHeHud B mpuioxkeHus Ne 1 m Ne 2 k npukasy MuHHCTEpPCTBAa NPOCBEUICHUS
Poccuiickoit ®enepammu ot 21 centsaops 2022 r. Ne 858 «OO6 yTBepKIECHUH
dbenepanbHOrO MepedHsi Y4eOHUKOB, JTOMYIICHHBIX K HCIOIH30BAHUIO MPH PeaTH3aIliu
MMEIOIUX TOCYJaPCTBEHHYIO aKKpPEIUTAIIMI0 00pa30BaTENIbHBIX MPOTPAMM HAYalbHOTO
o011ero, OCHOBHOTO OOIIEro, cpeaHero oOmero o0pa3oBaHUS —OpraHU3ALUSIMH,
OCYILIECTBIISIOIMMHA  00pa30BaTENbHYIO JEATENLHOCTh U YCTAHOBJIEHUS TMPENEIbHOTO
CpOKa MCTIONIb30BAHUS UCKITFOUEHHBIX YUSOHHKOB)Y;

- YueOHoro miana cpeaHero oomero odpazoanus 'OCYJJAPCTBEHHOI'O
BIO/PKETHOT'O OBLHEOBPA3OBATEJIBHOI'O VYYPEXJIEHUA «CPEIHAA
IIIKOJIA «HEBCKASI» T'OPOJICKOI'O OKPYI'A MAPHUVYIIOJIb» JIOHEIKOM
HAPOJIHOU PECIIYBJIMKU Ha 2024- 2025
yueOHBI TOJ (B COOTBETCTBUM C NpHKazoM MuHucCTepcTBa mpocBelieHus PO ot
18.05.2023 «O6 ytBepxkaeHUU (eaeparbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpeaHero o00ero 0opa3oBaHus»);

- VYcraBa I'OCYAAPCTBEHHOI'O BHO/IPKETHOI'O
OBIIEOBPA3OBATEJIbHOI'O  VUPEXIAEHUA  «CPEJHAA  IHIKOJIA
«HEBCKASI» TOPOJICKOI'O OKPYT'A MAPUYIIOJb» JOHEIKOH
HAPOJIHOM PECITYBJIMKHM (uoBas penakuusi), yrB. IlpukazoM MunnctepcTBa
obpazoBanus u Hayku JloHernkoit Hapoaroi PecniyOnukm ot 21 uronst 2024 1. Ne 432.



Cogpepxanue mporpamMmbl 1Mo (U3MKE HampaBlieHO Ha  (QOpMUpOBaHUE
€CTEeCTBEHHOHAaY4YHOM KapTUHbI Mupa obyuatoniuxcs 10—11 kmaccoB mpu oOydeHUH HX
¢uzuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO IOAXO0/A.
[Iporpamma mo ¢usuke coorBercTByeT TpeboBaHusiM OI'OC COO k 1uIaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOyYeHHs, a TakKKe
YUUTHIBAET HEOOXOAUMOCTh pealn3alluil  MEXKIMPEAMETHBIX  CBs3edl  (pu3uku ¢
€CTECTBEHHOHAYYHBIMU YUYE€OHBIMH TpeaMeTaMu. B Hell ompenesistoTcs OCHOBHBIC LETU
U3y4eHHUs: (PU3UKH HAa YPOBHE CPEJIHEr0 00I1Iero 00pa3oBaHus, IIIAHUPYEMBIC PE3YyIbTaTh
OCBOGHHUSI Kypca (DM3HMKHU: JMYHOCTHBIE, METamnpeIMeTHbIe, MpeAMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma o pu3uke BKIIOUYAET:

e IJIAHWpPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM

YHCJIe MPEMETHBIE PE3YJIbTATHI 110 TOJIaM 00yUYeHUS ;

e cozepxaHue yueOHoro npeamera «dusuka» 1no rogam o0y4eHus.

Odu3rka Kak Hayka 0 HamOoJiee OoOLIMX 3aKOHAX MPUPOJbI, BHICTyIAsl B KA4ECTBE
yueOHOro mnpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUH 00
okpyxarormem wmupe. IlkonbpHBIE Kypc (QuU3MKM — CcUCTEeMOOOpasyroumui ams
€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEJAMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SIBIIGHUW, H3y4YaeMbIX XHUMHUEH, Ouonorueu, Guzndeckoi
reorpadgueil U actpoHoMuel. lMcmonb3oBaHWE U AKTHMBHOE MpPUMEHEHHE (U3HUECKHUX
3HaHUW OIpeAesieT XapakTep M pPa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOECHUS KOCMOCA, TIOJYYEHHUS HOBBIX MaTepHaloB C
3aJJaHHBIMH CBOWCTBaMH U Jpyrux. M3ydeHwe Qu3MKu BHOCUT OCHOBHOW BKJIAJ B
(dbopmMupoBaHHE E€CTECTBEHHO-

HAYYHOW KapTHUHBI MHpa 00ydaromuxcs, B GOPMUPOBAHNE YMEHUN MTPUMEHITh HAYUHBIN
METO]1 TO3HAHUS MPU BHIMIOJHEHUU UMHU YYEOHBIX HCCIIEJOBAHUM.

B ocHoOBY kypca pu3uKu 17151 ypOBHS CpeAHET0 00IIero 00pa30BaHUs MOJOKEH Pl
Ui, KOTOPbIE MOKHO PAaCCMAaTPUBATh KaK MPUHIIUIBI €0 NOCTPOECHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COJCPXHUT MaTepuan W3 BCEX pa3fenoB (PHU3UKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes eenepanusayuu. B cooTBETCTBUM ¢ HEMl MaTtepuasl Kypca QU3MKH 00bEIUHEH
BOKpYr ¢usnueckux Teopuidd. Benymum B Kypce sBusieTcs  (QopMUpoBaHuE
NPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPUH, BEILIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanmuzamus mpeamnosiaraeT — MCIOJIb30BAHUE
TYMaHUTapHOIO MOTEHIMaa (PU3NUECKON HaAYKH, OCMBICIEHUE CBS3U Pa3BUTHUS (PU3HMKH C
pazBuTHEM OOLIECTBA, a TaKKE C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc ¢u3Mku mpeanoiiaraetT 3HaKOMCTBO C
LHIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN U3YYEHHBIX TEOPUN U
3aKOHOB.

Hoes skonoeuzayuu peanusyercs NOoCPeICTBOM BBEIECHHUS DJIEMEHTOB COJEPKaHUS,



HNOCBAIIEHHBIX OJKOJIOIMYECKUM HpoOjieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBl C
pa3BUTHEM TEXHMKU M TEXHOJOTHMH, a Takke OOCYXAECHUS MpoOieM paltOHAIBLHOIO
HPUPOIOTIONB30BAHNS U 3KOJIIOTHYECKOH Oe30M1acHOCTH.

Crep>KHEBBIMH JJIEMEHTaMH Kypca (H3WKHM Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHusi ABIAIOTCS (u3nyeckue Teopuud ((opMHpoBaHME TMPEACTABICHUNA O
CTPYKTYpE TMOCTPOEHHUS (U3NUECKONH TEOpHH, POIM (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUAX O MNPUPOJE, TPaHHUIAX HNPUMEHHUMOCTH
TEOPH, JJIS1 ONTMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CHUCTeMHO-IeTeNBHOCTHBIN TIOJIX0 B Kypce (U3MKH pean3yeTcsl MPEexae BCETo
3a cuéT OpraHU3alMy dKCTIIEPUMEHTAIBHON JeaTenbHOCTH oOydatomuxcs. s 6a3oBoro
YPOBHSI Kypca (DM3HKH — TO MCTIOIB30BAHNE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX
HKCTIIEPUMEHTOB U J1ab0paTOPHBIX PabOT, KOTOPBIE B IMpOrpaMMe Mo Gpu3uKe 00bEANHEHBI
B OOIIMI COMCOK yYEHHUYECKUX MPAKTHYECKUX paboT. BrijeneHne B yka3aHHOM NEpevyHe
1a00paTOpHBIX paboT, TMPOBOAMMBIX /S KOHTPOISI W OIEHKH, OCYIIECTBIAETCS
yJaCTHMKaMH 0Opa30BaTEIbHOIO MpoLiecca MCXOIs U3 OCOOEHHOCTEH IIAHMPOBAHUS U
ocHalleHus: kabunera ¢usuku. Ilpu 3Tom obecnieunBaeTcst OBJIAJICHUE O0YJYarOIIMMHUCS
YMEHUSMHU TPOBOAUTH KOCBEHHBIE W3MEPEHHsI, HCCIIEI0BAHMS

3aBUCHUMOCTEH  (U3MYECKUX BEJIIMYMH U IOCTAHOBKY OINBITOB IO IPOBEPKE
MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yenseTcs: pelieHnIo pacu€THBIX U KaueCTBEHHBIX 3ajad. [lpu
9TOM JUIsl PAcUYETHBIX 3ajad MPUOPUTETOM SBISIIOTCA 3aJaud C SBHO 3a/JaHHOM
¢u3znyeckoil  MOJENb0,  MO3BOJIAIOIIME  MPUMEHSITh  HM3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjenia Kypca, TaK U MHTETPUPYs 3HAHUS M3 Pa3HBIX
pa3zaenoB. [l KauecTBEHHBIX 3a/]a4 MPUOPUTETOM SIBISIOTCS 3aJaHMA Ha OOBSCHEHUE
NpoTeKaHusl (U3NYECKHUX SIBICHUH M MPOIECCOB B OKPYXKAIOLICH XKHU3HH, TpeOyromue
BbIOOpa (hU3MUECKO MOJIENU AJIsi CUTYAllMH IPAKTHKO- OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpebdoBanusiMu OI'OC COO k maTepuasbHO- TEXHUYECKOMY
o0ecrnieyeHHI0 y4yeOHOro npoiiecca 6a30BbIl YpOBEHb Kypca (U3UMKH Ha YPOBHE CPETHETO
oOmero oOpa3oBaHUs JAODKEH M3y4aThCs B YCIOBHSIX MPEIMETHOTO KaOWHeTa (U3WKU
WIH B YCJIOBUSIX HHTETPUPOBAHHOIO KAOMHETA NPEMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
B kabunere ¢u3uku NOMKHO OBITH HEOOXoaMMOE J1abopaTOpHOE O0OpYIOBaHHE IS
BBINOJIHEHUS YKa3aHHBIX B IPOrpaMMe Mo (U3MKe YYEHHUECKUX MPAKTHUECKUX padoT U
JEMOHCTPAIMOHHOE 000pYy/JOBaHUE.

JleMOHCTpaloHHoe 00opyoBaHue (HOPMUPYETCSI B COOTBETCTBUU C HPUHIUIIOM
MUHUMAaJbHOW JOCTaTOYHOCTH M OO0ECIEYMBAET IOCTAHOBKY IE€PEUYHUCIEHHBIX B
nporpaMMme Mo (U3MKe KIIOUEBBIX JEMOHCTPALMA JUIsl HUCCIIEIOBAaHUS H3y4aeMbIX
SIBIICHUH W TIPOIIECCOB, SMITMPHUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMEHEHHM.

JlaboparopHoe oOopydoBaHHE [UIsI  yYEHUYECKUX  MPAKTUYECKUX  paboT
¢dopmupyeTcs B BUAEC TEMaTHUYECKUX KOMIUIEKTOB M O0OECIEUMBAETCS B PACUETe OJHOIO
KOMILJIEKTa Ha JBYX oOyyaromuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpaTOPHOIO
000py0BaHUS TOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM MCTOJIb30BAHUN aHAJIOTOBBIX



U OUQPOBBIX TPUOOPOB, a TAKKE KOMITBIOTCPHBIX HM3MEPUTEIBHBIX CHUCTEM B BHUJIC
1IU(POBBIX JTAOOpATOPHH.
OCHOBHBIMU ENIMH U3YYCHUS PU3UKH B 00IIIEM 00pa30BaHUHU SIBIISIOTCS
e (opMUpOBaHKME UHTEPECA U CTPEMIICHUS 00YUYAIOMUXCS K HAYYHOMY U3YUCHHIO
TPUPOJIBI, PA3BUTHE UX UHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BHUTHE TMPEJICTABICHUM O HAYYHOM METOJAE MO3HaHUS W (HOpMHUpPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;
e (opmMHupoBaHWE HAYYHOTO MHPOBO33PCHHSI KaK pPE3yJibTaTa HM3YYCHHS OCHOB
CTPOCHUS MaTepUU U PyHIAMEHTAITBHBIX 3aKOHOB (DU3HKH;
e (opmupoBaHUE YMEHUN OOBSICHATH SBJICHUS C HCIOJb30BaHUEM (HU3MUSCKHUX
3HAHUW U HAYYHBIX JJOKA3aTEIIbCTB;

e (opmupoBaHWE TPEACTABICHWA O POIU (PUMKH JUIS PA3BUTUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHH.

JlocTmkeHue H3TUX Lened oOecreunBaeTcs peUIeHueM CIeAYyIIIuX 3a7ad B

MpoIecce N3y4eHUs Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

e TMPUOOPETEHHE CUCTEMBbl 3HAHMNA 00 OOMmMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHsIX, BKJIIOYAas  MEXaHWKY,  MOJEKYISIpHYIO  (DU3HKY,
AIIEKTPOIMHAMHUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHUME yMEHHUU TPUMEHATH TEOPETUUYCCKUE 3HAHUS I OOBICHCHUS
bu3nYeCcKrX SBJICHUN B MPUPOJIEC W JUIS NPUHATHS MPAKTUICCKUX PEIICHUH B
MMOBCETHECBHOM JKU3HHU;

e OCBOCHHE CIIOCOOOB PEIICHHS PAa3IUYHBIX 33/1au C SBHO 3aJaHHON (H3UIECKOMN
MOJIETIBIO, 3a/1ay, MOAPA3yMEBAIOIUX CAMOCTOSTENLHOE CO3/1aHne (U3NYECKON
MOJIETH, aJIEKBATHON yCIIOBUSM 3a/J1a4H;

e T[OHMMaHUEC (PUINYCCKUX OCHOB U TIPHHIIMIIOB JICHCTBUS TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHYECKHMX TMPOIECCOB, MX BIHUSHHUA HAa OKPYKAMOIIYIO
cpeny;

e OBJQJICHHE METOJIaMU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS W  TPOBEICHUS
bu3MYecKux HKCIEPUMEHTOB, aHAIW3a W WHTEpIpeTanuu WHHOPMAIINH,
onpeJeeHusl JOCTOBEPHOCTHU MOJIYUYEHHOTO PE3yIbTaTa;

e CO3[aHME YCIOBUM [UIsi PAa3BUTUSL YMEHUU MPOEKTHO-HCCIE0BATEIbCKOM,
TBOPUYECKOH JEeATEILHOCTH.

Ha w3ydenne ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE CpEeIHEro OOIIEero
oOpazoBanusi orBojautcsa 136 yvacoB: B 10 kiacce — 68 ydacoB (2 yaca B Hezeno), B 11
Kitacce — 68 gacoB (2 gaca B HEJIEIIO).

[Ipennaraemslii B mporpaMMe o (pu3uKe nepedeHb JJabopaTOPHBIX U MPAKTUIECKUX
paboT SABISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIEJIACT BHIOOP MPOBEACHUS J1aOOPaTOPHBIX
paboT M OMBITOB € YYETOM MHIUBHIYAIBHBIX OCOOEHHOCTEH 00yUaromuxcs.



COJAEPKAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®u3uka u MeTObI HAYYHOT O MO3HAHMS

®usnka — Hayka o npupoje. Hayunble MeToApl MMO3HAHUS OKPYXKAIOIIEro MHpA.
Ponb sKkcniepumeHTa ¥ TEOpHUH B MpOLEcCce MO3HAHUS MPUPOIbl. DKCIEPUMEHT B (pU3uKe.

MopnenupoBanue (U3MUECKUX SABJIEHMH U TpoleccoB. HayuHble rumoressl.
@dusnyeckue 3aKOHbI M TEOpUHU. ['paHHUIBl NPUMEHUMOCTH (U3MUECKHX 3aKOHOB.
[IpuHIMI cOOTBETCTBYS.

Pone 1 MecTo ¢pu3uku B HopMHUPOBAHNU COBPEMEHHOW HayYHOW KapTUHBI MUPA, B
MIPAKTUYECKOU IEATEIIBHOCTH JHOJAEH.

Jlemoncmpayuu

AnanoroBele ¥ 1M(POBBIE  WU3MEPHUTENBHBIE  MPUOOPHI, KOMIBIOTEPHBIC
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMKeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYECKOTO JIBUIKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTEepUaNbHOM TOYKH, HUX TMPOCKIMH Ha OCH CHCTeMbl KoopauHat. ClioxeHue
MEPEMELIECHUI U CII0KEHUE CKOPOCTEH.

PaBHOoMepHOE W PaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE JBWXkeHue. ['paduxu
3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IMMyTH U MEpPEeMEIleHHUs] MaTepuaibHON
TOYKH OT BPEMEHHU.

CBo0OosiHOE TaieHHne. Y CKOpeHne CBOOOAHOIO MaIeHUSI.

KpuBonuneitnoe nBuxeHue. J[BrkeHHe MaTepUaibHOW TOYKU MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TIUHEHHAas: cKOpocTh. [lepuoa u
yactoTa oOpaiieHus. LleHTpocTpeMurenbHoe YCKOpEeHHE.

TexHuyeckue yCTpOHCTBAa M NPAKTHUECKOE NMPUMEHEHHUE: CIIUIOMETp, JABHKEHUE
CHap#/10B, LICTTHbIE U PEMEHHBIE NepEJayH.

Jlemoncmpayuu

Mopnenbs cucteMbl OTCUETA, WLTIOCTpPALU KUHEMATHUECKUX XapaKTEPUCTHK
JIBUKCHMSL.

[IpeoOpa3oBanue IBUKEHUI C UICTIOJIB30BAHUEM MTPOCTHIX MeXaHU3MOB. [laneHue Ten

B BO3/IyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue nBwkeHus Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi cBOO0HOTO majeHus. Hanpapnenue
CKOPOCTH IPU IBM>KEHUU 110 OKPY>KHOCTU. Yuenuueckutl
9KCnepumenm, 1a6opamopuvie pabomsi



N3yueHne HEpaBHOMEPHOTO MJBWKEHHUS C LEIbI0 ONpPENEJICHUs MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOMIEHHS MEXKIYy NYTSIMH, TPOWICHHBIMM TEJIOM  3a
MOCJIEIOBATEIIbHBIE PAaBHBIC MPOMEXYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JBHIKCHUHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune nBMKEHUs IapUKa B BA3KOW )KUAKOCTU. V3yueHue

JIBMYKCHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHIMn OTHOCHUTEJIBHOCTH lNanunes. IlepBelii  3akoH  HproroHa.
HNueprmanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoil 3akoH HeroToHa mjis
MaTepUaAIbHOM TOYKHU. Tperni 3akoH Hpr0TOHA [1711 MaTepuagbHbIX TOYEK.

3akoH BceMUpHOro tarorenus. Cuia tsokectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenune. Buael Tpenus (mokosi, CKolbkeHus, kaueHusi). Cunma tpenusa. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHMs U cuia TpeHus nokos. Koadounuent tpenus. Cuna
CONPOTHUBJICHUS NP ABUKECHUU TEJA B ) KUAKOCTH HIIH rase.

[TocTynaTenbHOE U BpaliaTeIbHOE IBUKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaineHusi. [lnedo cuibl. YcinoBus paBHOBECHS
TBEPAOrO Tena.

TexHnueckrue yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHUE: MOIIUITHUKY, BUKECHUE
HWCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpPUUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOMUX Tel. BTopoit

3akoH HproToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCHMOCTb CWJIBI YIIPYTOCTH OT AePOpMAaIiH.

Hesecomocts. Bec Tena mpu yckopeHHOM noabEéme u najienuu. CpaBHEHHE CHIT

TPEHHUSI IOKOS, KAUEHUS U CKOJIbKCHUSL.

YcnoBus paBHOBecus TBEPAOro Tenna. Buasl paBHOBECHS.

Yyuenuueckuil sxcnepumenm, nabopamophwie pabomol

N3yuenue nBukeHus Opycka 1Mo HaKJIOHHOM IITOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJI YINPYrOCTH, BO3HUKAKOIIUX B MPYXHUHE U
pE3UHOBOM 00pasiie, OT Ux JAeGopMalnu.

HccnenoBanue yciaoBuil paBHOBECUSI TBEPAOTO TEIA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXpaAHEHUS 8 MEXAHUKE

Nmnynsc MaTepualibHOM TOUYKM (Tenna), CUCTEMbl MaTepUaibHbIX TOueK. Mmymbc
CWIbl W U3MEHEHUE HMITyJbCa Tejla. 3aKOH COXPAaHEHUsi HMITyJibca. PeakTUBHOE
JBUKCHUE.

PaboTta cuibl. MOIIHOCTD CHIBL.



Kunernueckas »Hepruss MarepuasJbHOM TOuku. Teopema 00 HW3MEHEHUHU
KHHETUYECKOU SHEPTUH.

[lorenumanshas »Heprus. [loTeHumanbHas SHEprus ynpyro aepopMHpPOBaHHON
npyxuHbl. [loTeHManbHas sHeprus tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuManpHple U HEMOTEHIMANIbHBIE CHIIbl. CBSI3b paOOThl HEIOTEHIUATBHBIX CHII
C U3MEHEHUEM MEXAHMUYECKON dHEPTHH CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKON
JHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHME: BOAOMET, KONED,
NPYKUHHBIA TUCTOJIET, IBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHMaNIbHOM SHEPrUM B KUHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

N3ydenue aObCONIOTHO HEYHNPYTOro yAapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIbI C U3MEHEHHEM MEXaHWYECKON SHEpruM Tena
Ha pUMEPE PaCTIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MogekyasipHasi pu3uka 1 TepMOIHHAMHKA

Tema 1. Ocnogvl MONEKyAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KMHETUUYECKONH TEOpUM U UX OINBITHOE
obocHoBanme. bpoyHoBckoe gaBwxkenue. Juddysus. Xapakrep JBUKEHHS U
B3alMOJICHCTBHS YACTHIL BellecTBa. Mojenu CTpoeHus ra30B, )KUAKOCTEW U TBEPJIBIX TEI
1 00BbsICHEHUE CBOMCTB BeIlleCTBA HA OCHOBE 3TUX Mojeseil. Macca u pazMepbl MOJIEKYII.
KomnuectBo BemecTsa. [loctosinaass ABorapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusMepenue. lllkana Ttemmneparyp
Lenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO- KUHETHUYECKOU
TEOPHUH HJICATBHOTO Ta3a. AOCONIOTHAS TEMIIEpaTypa Kak Mepa CpeaHell KHHETHIEeCKOM
SHEPruM TEIUIOBOIO ABWKEHUs 4vacTtull ra3a. lllkana temmneparyp KensBuna. ['a3oBbie
3aKkoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon JlanpToHa. M3omponeccsl B
UJICaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBiieHne
U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE AUCKPETHOE CTPOCHHME BellecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnpITel 10 1 Py3un KUAKOCTEN U razoB. Moaenb

OpOYHOBCKOT'O JIBH)KCHHS.

Moguens onbita lITepha.



OMBITHI, JIOKa3bIBAIOIIIHNE CYILIECTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aUMOJEUCTBUS.

Moaens, I CTpUpyONas NpUPOAY AABICHUS ra3a Ha CTEHKU cocyAa. OMbITHI,
WUTIOCTPUPYIOIIHUE YPABHEHUE COCTOSHUS WCATBHOTO T'a3a, U30MPOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomul
OrmpeneneHnne mMaccel BO3lyxa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUM
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATYPHI BO3yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEKy ITapaMeTpaMU COCTOSTHUSL Pa3peKEHHOT 0 rasa.

Tema 2. Ocnosvl mepmoounHamurku

TepMmonuHamuueckass cucTteMa. BHyTpeHHssT OSHeprus TEpPMOIMHAMUYECKOU
cUCTEeMBI U criocoObl e€ n3Menenus. KonmmuectBo TernoTsl u pabota. BHyTpeHHSs sHEpTUS
OJIHOATOMHOTO HJCalbHOrO rasa. Buael Temionepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
u3IydeHue. Y IeiabHas TEIIOEMKOCTh BelecTBa. KoauuecTBo TEIIOoThI Py TeIIonepesaye.

ITonarue 00 aguabaTHOM npouecce. [lepBblii 3akoH TepMoanHaMuky. [Ipumenenue

MEPBOTO 3aKOHA TEPMOAMHAMHKH K u3omporieccaM. [padudeckas HHTEpHpeTarys
paboThI Taza.
Bropoii 3akon Tepmoannamuku. HeoOpatumocTs npoueccoB B mpupoe. TernoBbie
MamvHbl.  [IpuHOuUnel  OEMCTBUS  TEIUIOBBIX — MAILHUH.
[Ipeobpa3oBanust SHEPrUM B TEIUIOBBIX MalivHax. Koap@uimeHt mojae3Horo AeUCTBUs
terioBod Mammebel. Hukn KapHo u ero ko3p@uuueHT mone3Horo JaeicTBHSA.
DKoJOorn4YecKue npoosieMbl TEMI0OIHEPTETUKU.

Texnuueckne  ycTpoiicTBA M NPAKTUYECKOE  NPUMEHEHHWE:  JBUTaTesb
BHYTPEHHET0 CropaHusi, ObITOBON XOJI0AUIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpeHHE SHEPruy Teia MpHu COBEPUICHUH padOThI: BUIET MPOOKH U3
OyTBUIKM TOJA JEHCTBHEM C)XAaTOTO BO3/yXa, HarpeBaHue »¢pupa B JATyYHHOH TpyOke
MyTEéM TpeHUS (BUIECOAEMOHCTPALIMS).

N3menenne BHyTpeHHEH 3HEPTUH (TEMIIEpATyphl) Tea MPH TeIUIonepeaaye.

OmnbIT N0 a1MabaTHOMY PaCIIMPEHHUIO BO34yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenn napoBod TypOMHBI, IBUIaTedsl BHYTPEHHETO CrOpaHUs, PEAKTUBHOIO
JIBUTATEIs.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

N3mepenue ynenbHou TemI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanne u koHuaeHcamnus. Mcmnapenue u kumnenue. AOCONIOTHAs U
OTHOCHUTENIbHAsl BJIAXHOCTh BO3ayXa. HacelmeHHblii map. VYaenpHas — TemoTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUIEHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopduble Tesna. AHHU30TPOIMS CBOMCTB
kpuctaioB. Kuakue kpuctamuibl. CoBpemeHHble Marepuansl. [lnaBnenue wu
KpHUCTaTU3anus. Y esbHas Terora mwiasineHus. Cyonumars.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoilcTBA M MPaKTUYECKOE TMPUMEHEHHE: TUTPOMETp |



IICUXPOMETp, KaJIOPUMETP, TEXHOJOTMH IOIYyYEHUS COBPEMEHHBIX MAaTEpPHAIOB, B TOM
YKCJIe HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBolicTBa HachIIEHHBIX apoB. Kurnenue
MIpY NOHWKEHHOM AaBieHuH. CrocoObl
WU3MEPEHHUSI BIAKHOCTH.
HaGmonenre HarpeBanus U I1aBlIeHUs KPUCTANIMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol
N3mepenne 0THOCUTENBHOMN BIAXKHOCTH BO3/yXa.
Pa3nen 4. duekTrpoanHaMuka

Tema 1. dnexmpocmamuka
OnexkTpuzanus Ten. DJeKTpUUYecKUil 3apsia. J(Ba BuAa dIEKTPUYECKUX 3apsiioB.

[IpoBOAHMKH, TUAIEKTPUKH W TIOJYIPOBOJHUKH. 3aKOH COXPAHEHHS SJICKTPUUYECKOTO
3apsa.

B3aumoneiicteue 3apsgoB. 3akoH Kymona. TodeuHbll 3nekTpudeckuil 3apsii.
Onekrpuueckoe nojie. HanpsxéHHocTh anekTprudeckoro nois. [lpuHnun cynepno3unuu
WIEKTPUUECKUX NOJIEH. JIMHNN HANPSy)KEHHOCTU IEKTPUYECKOTO TOJIS.

Pabora cun snekrpoctarnyeckoro mnois. IloreHuman. Pa3HOCTh MHOTEHIMANOB.
[IpoBOOHMKM W  JOUAJIEKTPUKH B BIIEKTPOCTATHYECKOM mone. Jludnexkrpuueckas
IPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHeHcaTop. DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE:  DIEKTPOCKOIL,
ANIEKTPOMETP,  INEKTPOCTAaTHUECKash  3allluTa,  3a3eMJIEHHE  3JIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONIMPOBAJIbHBIN aIlllapaTr, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIMII IEUCTBUS DIIEKTPOMETPA.

B3aumoeiicTBrue Ha IEKTPU30BAHHBIX TEI.

DneKkTpuuecKoe 1oJie 3apsiKeHHbIX Tell. [IpoBogHuKN

B JIEKTPOCTATUYECKOM T0JIE. DIEKTPOCTATUUECKAsS

3aIuTa.

JINDIIEKTPUKH B 2JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH  IUIOCKOTO  KOHJEHCaTopa  OT  IUIOIIAIu
IUTACTHH, PACCTOSIHUA MEXY HUMH U TUAIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue 21eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwuii anekmpuueckuil mox. Toxu 6 paznuunvix cpedax

OJIEKTPUYECKUA  TOK. YCJIOBUS  CYIIECTBOBAaHUS  JJIEKTPUYECKOTO  TOKA.
Ncrounuku Toka. Cuita Toka. [locTosAHHBIN TOK.

Hanpsixenne. 3akon Oma 1151 ydacTka Lenu.
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DJIEKTPUYECKOE  COMPOTHBIICHHUE.  YJEIbHOE  CONMPOTHUBIICHHWE  BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIETLHOE, CMEIIAHHOE COEIMHEHNE ITPOBOHUKOB.
PaGota  amekTpHueckoro Toka. 3akoH  Jlxoyns—Jlenna. MomHocTb
3JIEKTPUUECKOTO TOKA.
DJIEKTPOABMKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 15t TOJTHOM (3aMKHYTO#) aneKTpruueckoit renu. Koporkoe 3aMbIkaHue.
DJIeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.
DJIEKTPUYECKUH TOK B BaKkyyMe. CBOMCTBA AJIEKTPOHHBIX MTy4YKOB.
[TonynpoBoiHUKWY. CoOcTBeHHas u npuMecHast POBOAUMOCTh
noJiynpoBoIHUKOB. CBoiicTBa p—N-tiepexoa. [lonynpoBoHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUII TOK B  pacTBOpax U  paciulaBax  dJIEKTPOJIUTOB.
DJIEKTPONUTHYECKAs JUCCOLUALUS. DIEKTPOIIN3.

OneKkTpuyeckuil ToOK B rasax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIA pa3psl.
Monnus. [Inazma.

TexHuueckue ycTpoilcTBa U MPAKTUUYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOIBTMETD,
peocTaT, UCTOUHUKHU TOKa, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI, AIIEKTPOOCBETUTEIHHBIC
NpuOOpBl, TEPMOMETP  COMPOTUBICHHS, BaKyyMHBIM  JUOJA, TEPMHUCTOPHl U
(hoTOpE3UCTOPHI, MOTYITPOBOHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HATIPSIKEHUS.

3aBUCUMOCTH COTPOTUBIICHUS WJIMHAPUIECKUX MPOBOJHUKOB OT JITUHBI,
TJIOIAIA TIOTIEPEYHOT0 CEUCHHSI M MaTepHalia.

CwmenranHoe COeIMHEHUE MTPOBOTHUKOB.

[Ipsmoe  wuw3MepeHue  IIEKTPOABIKYIIEH  cuibl. KopoTkoe — 3aMbIKaHHE
rajbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTD COTMPOTUBIICHUS METAIIJIOB OT TEMIIEPATYypPHI.

[IpoBOIMMOCTB AIEKTPOIUTOB.

WckpoBoii pa3psia 1 IPpOBOAUMOCTh BO3ayXa. O AHOCTOPOHHSIS

MIPOBOJIUMOCTD JIHOJIA.

Yyenuueckuil sxcnepumenm, nabopamoptvie pabomuol

N3yueHne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne sieKTpOABMKYIIEH CHIBI HCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmtonenue anexrponusa.

MexnpeaMeTHble CBS3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIecTBISETCS C yU€TOM
COJIepXKATEIbHBIX MEXIPEJAMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH, OHMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTUH.

MeoicnpeOomemuvie nouamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO
TO3HAHWS: SIBIEHUE, HAY4YHBIA (PaKT, rumore3a, ¢pu3MUecKas BEJIWUYMHA, 3aKOH, TEOPHS,
HaOI0IeHUE, YKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.
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Mamemamuxka: pellleHWe CHUCTEMbl YpaBHEHH, NHHeWHas (yHKuus, mapadora,
runepOosna, ux rpaduku U CBOMCTBA, TPUTOHOMETpHUUYECKHE (YHKIIMU: CUHYC, KOCHHYC,
TQHI'€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI U UX
MIPOEKITUU HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonoeus: MexaHuyeckoe IBWXKEHHUE B JKUBOW mpupoae, auddysusa, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHM3MOB (BUABI TEIUIONEpENayd, TEIIOBOE pPaBHOBECHE),
ANEKTPUUECKHUE SBJICHUS B )KUBOW MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB MU MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEM U Ta30B,
AJIEKTPUUYECKHUE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTHYECKAS JUCCOMALIUS, TaJIbBAHUKA.

l'eoepaghus: BNaxXHOCTH BO3yXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonozusn: mpeoOpa30BaHKWE NBIKCHUH C HMCIOJIb30BaHUEM MEXAaHHM3MOB, Y4YET
TPEHUSI B TEXHUKE, MOIUIUIHUKK, WCIIOJb30BAHUE 3aKOHA COXPAHEHUS HUMIIYJIbCA B
TeXHUKE (pakeTra, BOJOMET W APYrUe€), JBUTATEllb BHYTPEHHErO0 CropaHus, MapoBas
TypOuHa, OBITOBOM XOJOJAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU MOJYUEHUSI COBPEMEHHBIX
MaTEepUAIIOB, B TOM YHUCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAS
3allluTa, 3a3eMJICHHUE AIIEKTPOTIPUOOPOB, KCEPOKC, CTpYUHBIN MIPUHTEDP,
3JIEKTPOHArpeBaTelIbHBIC MPUOOPHI, TEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Paznen 4. DiexkTpoauHaMuka

Tema 3. Maznummnoe noye. I1eKmMpoOMAZHUMHAA UHOYKUUSA

[ToctostHHblE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTtHoe
nosie. Bexkrop MarHuTHOM HMHAYKUMH. [IpUHIMII CyNepHno3WIMM MarHUTHBIX IIOJIEH.
JInHMM MarHUTHOM MHAYKUMH. KapTUHA TUHUN MarHUTHONM UHAYKIUH I10JIS IOCTOSTHHBIX
MarHuTOB.

MarauTtHOe moJjie mpoBOJAHMKA C TOKOM. KapThHa JWHMN MHAYKUMHA MarHUTHOIO
10JI JUIMHHOTO MPSIMOI0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJIHMKA, KATYILKU
¢ TokoM. OnbIT Dpcrena. B3anmoenicTere NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampaBieHue. [[BIkeHHE 3apsoKeHHOM 4acTHIlbl B
OJIHOPOTHOM MarHUTHOM noJie. Pabora cuibl Jlopenia.

SIBiieHNE >IIEKTPOMArHUTHOW HMHAYKUHMH. [[OTOK BEKTOpa MarHUTHOW HMHIYKIUU.
DIEKTPOABMKYILAS CHJIAa UHAYKIIMHU. 3aKOH 3JIeKTpoMarHuTHOU uHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe 1mosie. ODNEKTPOJABIKYIIAs CHUJa HHIAYKIUM B
IIPOBOJIHUKE, ABMXKYILEMCS TIOCTYNATEIbHO B OAJHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTSG. SIBnenne CaMOUHIYKIIUU. DIIEKTPOABIK YIS cuia
CaMOMHIYKIIHH.

DHEprusi MarHUTHOIO TMOJs KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.
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TexHnyeckne yCTpONCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: NOCTOSHHBIE MAarHUTHI,
IEKTPOMArHUThl,  JIEKTPOABUIaTENb,  YCKOPDUTEIM  JJIEMEHTapHbIX  YaCTHII,
WHIAYKIAOHHA [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE HIIEKTPOHHOIO ITy4Ka MarHUTHBIM I0JIeEM. JIMHUN

VUHAYKIMHA MarHUTHOTO TTOJISL.

B3aumopeiicTBrue 1ByX NpOBOJHUKOB ¢ TOKOM. Cuna

Awmriepa.

JlerictBue cuibl JIopeHIIa Ha HOHBI IIEKTPOJIUTA.

SIBneHue IIEeKTPOMarHUTHOW MHTYKIIVH.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJABIKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUs
MAarHATHOTO ITOTOKA.

SIBiIeHME CAMOUHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

W3y4yeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBYsI TOCTOSHHOIO MarHUTa Ha paMKy ¢ TokoM. MccienoBanue

SIBJICHUS SJIEKTPOMArHUTHOM MHYKIUH.

Pa3nen 5. KosiebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Ko1e0anus

KonebarenpHas cucrema. CBOOOIHBIE MeXaHHUECKHE KojeOanus. ['apMoHnueckue
kosiebanus. [lepuon, wyacrora, amrmuntyaa u ¢asza xonedanuil. [IpyXuHHBIA MasSTHHK.
MaremaTu4eckiii MasTHHK. YpaBHEHUE TrapMOHHMYeCKUX KoneOaHuit. [IpeBpamienue
SHEPTUM MPU TAPMOHUIECKUX KOJICOAHUSIX.

Koneb6atenpHbiil koHTYp. CBOOO HBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs B UCATbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJOTHS MEXKIY MEXaHUYECKUMH U DJICKTPOMArHUTHBIMHU
konebanusiMu. @Dopmyna Tomcona. 3akoH COXpaHEHUS DSHEPrUM B HACATLHOM
KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KkojieOaHUAX. BBIHYXI€HHbIE MEXaHUYECKUE
KojeOanus. Pesonanc. BeiHyX/IeHHbBIE 3I€KTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennbiii Tok. CHHYCOUIANIBHBIN MEPEMEHHBI TOK. MOIITHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JEUCTBYIOIIEE 3HAUYEHNUE CUJIBI TOKA U HAIIPSIKEHUSI.

Tpanchopmarop. IlpousBoiacTBo, mepenaya u  MNOTpPeOJIEHUE HIEKTPUUYECKOMN
SHEPruu. DKOJOTHYECKHE PUCKH TIPH MPOU3BOJACTBE JJEeKTpodHepruu. KynbTypa
WCTIOJIb30BAHUSI DJICKTPOIHEPTUH B TTIOBCETHEBHON KU3HH.

TexHUYecKkne yCTpOMCTBA M IMPAKTHUYECKOE IMPUMEHEHME: JJIEKTPUYECKHUI
3BOHOK, T€HEpPATOp MEPEMEHHOT0 TOKA, JIMHUM JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTelbHOM cHCTeMbl (NMPYXUHHBIA WIN
MaTeMaTU4eCKUN MasTHUK).
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HaOmtonenue 3aryxaronux kojie0aHui.

UccnenoBanue cBOMCTB BHIHYKIEHHBIX KOJIEOAHU.

HabGmtonenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOAHMUS.

Ocuwnorpammsel  (3aBUCUMOCTH  CHJIBI TOKAa M HANpPsKEHHUS OT BPEMEHH) JUIs
3NIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu  mocnenoBaTENbHOM — COEOUHEHUM  PE3UCTOpa,  KaTYLIKH
MHAYKTUBHOCTU U KOHJIEHCATOPA.

Monenb TUHUY 3IeKTpoIepe1adn.

Yuenuueckuil sxcnepumenm, nabopamopuie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEpUOJa Majbix KojdeOaHUW rpy3a Ha HUTH OT JJIUHBI
HUTHU U MacChl rpysa.

UccnenoBanue mnepeMeHHOTO TOKA B LENHM U3 IOCIEIOBATENBHO COEAMHEHHBIX
KOHJIEHCATOPAa, KaTYILLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpomMazHumHuble 60J1Hbl

MexaHnnyeckre BOJIHBL, ycioBusi pacnpoctpanenus. Ilepuon. CxopocTh
pacnpocTpaHeHus U JuinHa BoJiHbl. [lonepeunble ¥ npoaonbHble BOIHBL. HTEpdepeHns
U 1udpakiusi MEXaHUYeCKUX BOJIH.

3Byk. Ckopocth 3ByKa. [pomMkocTs 3Byka. Bricora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentranms BexkTtopoB E, B, V B anekrpoMarHuTHOM BosHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXK€HUE, MpeJoMIIeHUe, NoJsipu3auus, audpakims,
unTepdepenuns. CKOpocTh 37€KTPOMATHUTHBIX BOJIH.

[Ilkana »IEKTPOMArHUTHbIX BOJH. [IpUMEHEHME »JIIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUMOBI pagvOCBA3M M TeNeBUACHUS. Paanonoxamus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

TexHuyeckue ycTpoWcCTBa UM  MPAKTUYECKOE TPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBas JUAarHOCTHMKa B TEXHMKE U MEIWLUHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKA.

HaGnronenue oTpaskeHus U MpeoMIICHUS] MEXaHUYECKUX BOJH.

Hab6mronenne wuntepdepeHn u AUPPAKIUK MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmionenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 4acTOTOM
KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJiipu3anus, AUPpaxusi, UHTephepeHIusl.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonuueliHoe paclipoCTpaHEHUE CBETa B OJJHOPOIHOMN
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cpene. Jlyd cBera. ToueyHbId HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHBI OTpakeHus cBeTa. llocTpoenune wu300pakeHUil B
IUIOCKOM 3€pKaJie.

[Ipenomienne cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomiieHns.  [lomHoe BHyTpeHHee oTpaxeHue. llpenenbHblii  yrom IMoJHOro
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CiioxxHbIN cocTaB 6enoro cseta. L[Ber.

Cobuparoiue 1 paccenBaroniye JUH3bl. ToHKas JMH3a. POKYCHOE pacCTOsIHHE U
onTHYecKass cuia TOHKOM nuH3blL. IlocTpoeHue wu300paxeHU B COOUpPAOIIHUX U
pacceunBaronux JuH3ax. PopMyna TOHKOM JIMH3BL. YBEIUUYEHHE, JaBA€MOE JTIMH30.

[Ipenensl NPUMEHUMOCTH FEOMETPUUECKOM ONTHKH.

BonnoBast ontuka. UnTtepdepenuus cBera. KorepeHTHble MCTOYHUKH. Y CIOBUS
HAOMIOJICHUSI MAKCUMyMOB M MHUHHMYMOB B HMHTEp(EpPEHIIMOHHOW KapTHHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakius ceta. udpakiuoHHas peméTka. YciaoBHe HaAOMIOJIEHUS TJIABHBIX
MaKCUMYMOB IIpY NMaJJIEHUU MOHOXPOMATHUYECKOI'0 CBETA HA JU(PPAKLIUOHHYIO PEHIETKY.

[Tonspuzauus ceera.

TexHuueckue yCTpOWCTBA M NIPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
¢doToanmapar, MPOSKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs OITHKAa,
TU(ppaKIMOHHAS PEMIETKA, TTOJISIPOUSL.

Jlemoncmpayuu

[IpssmonuHeitHOE  paclnpocTpaHEHUE,  OTpPaKEHHWE W TMPEJIOMIEHUE  CBeTa.
OnTuyeckue npuodOpsI.

[TonHoe BHyTpeHHEee oTpakeHue. Moienb cBeTOBOA.

UccnenoBanue cBOMCTB N300paKeHU I B JIMH3AX.

Monenu MUKpOCKOTIa, TeJIeCKOTIa.

HaGmronenne uarepdepeHIm cBeTa.

Habmionenne qudpakuuu ceera.

HaGmronenue nucniepcuu cBera.

[TonyyeHune criekTpa ¢ HOMOILBIO PU3MBI.

[Tonydyenue cnekTpa ¢ moMoIso qudpakimoHHon peméTku. Habmonenne

NOJIIpU3ALUHY CBETA.

Yuenuueckuii sxcnepumenm, r1abopamopmvie pabomoi

N3mepenue nokasareis npeaomieHus crekna. Mcecnenosanue

CBOICTB M300pakeHui B muH3ax. HaOnronenne aucnepcun

CBeTa.

Pa3nen 6. OcHOBBI cHIEIIHAIBLHOM TEOPUH OTHOCUTEIBHOCTH

['pannubl DPUMEHMMOCTH KJIaCCHMYECKOM MexaHuku. llocTynaTel cnenuanbHOR
TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJII CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTA DUHIITENHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM U COKpAILEHUE
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JUIVHEL.

9HCpFH${ H UMITYJIbC peHHTHBHCTCKOﬁ HYaCTHIIBI.

CBs13b MaccChl ¢ BHCPFHeﬁ H UMITYJIbCOM peHﬂTHBHCTCKOﬁ qaCTHUIIbI. 9Hepr1/1;1 ITOKOA.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6aHMOGOIU ONMUKU

®oronsl. Popmyna [lnanka cBA3M 3HepruM QOTOHA C €r0 YaCTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccinenoBanue (oroddpdexra. Ompitel A. I'. CromeroBa. 3aKoHBI
dbotoddpdexra. VYpaBuenue OiiHmTeriHa g GoToddpdekra. «KpacHas rTpaHuUIA»
dotorddekra.

Haenenue cBera. OmeiTel I1. H. JleOenena.

XHMHUYECKOE IEUCTBUE CBETA.

Texnuueckre  yCTpoOWCTBA U MPAKTUUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
(dboTonaTuuK, conHeyHas 6aTapes, CBETOAUO/.

Jlemoncmpayuu

®oTo3¢hPeKT Ha YCTAaHOBKE C IIMHKOBOM TUTACTHHOM.

NccnenoBanue 3akoHOB BHENIHEro (GoTorddekra.

CBeroauon. ConHeuHas

Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pe3epdopna mo paccesHHiO o -4acTHIIL.
[Tnanerapuas mogens atoma. [loctynatel bopa. U3nydenue u nornomierne GOTOHOB Mpu
IepexoJie aToMa € OJHOTO YpPOBHS HHEpruM Ha Apyro. Bunbel cnekrpoB. Cnexkrtp
YPOBHEW dHEPrUu aToMa BOJOPOAA.

BonHoBbie cBoMcTBa yacTuil. Bonnsbl ae bpoiinsa. KopnyckynsipHO-BOIHOBOM
Ty aJIA3M.

CHoHTaHHOE U BBIHYXJICHHOE U3Ty4YCHUE.

TexHnyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPAJIbHBIA AaHATU3
(ciexkTpocKoI), Jiazep, KBAaHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mogens onbita Pezepdopna. Onpenenennie

JUTMHBI BOJIHBI JIa3epa.

HabGmtonenue nuHevaTsIx CIeKTPOB U3TyYCHUSL.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoptvie pabomuol

HabGmtonenue nuHeityaToro crekrpa.

Tema 3. Amomnoe aopo

BKCHCPI/IMeHTI)I, AOKa3bIBAIOIINUEC CIIOKHOCTHL CTPOCHHA AApa. OTKpBITI/Ie

PagOaKTUBHOCTH. OmnbIThI Pesepdopna 1o OIIPEACIICHUIO COCTaBa
paauoakTuBHOro  u3nmydeHus.  CpoiictBa  anbga-, 0OeTa-, raMMma-H3JIy4yeHUS.
Binsinue pagnoakTUBHOCTH HA KUBbIE OPTraHU3MBI.
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OTkphITHE TIPOTOHA M HeWTpoHa. HykinonHas moxens siapa [elizenOepra—
NBanenko. 3apsan sanpa. MaccoBoe unciio siapa. M30Torsbl.

Anbda-pacman.  DIEKTpPOHHBIM W TO3UTPOHHBIM  Oeta-pacman.  ['amma-
M3JIy4YEHHE. 3aKOH PAJUOAKTUBHOTO PacIajia.

DHeprusi CBsi3U HyKJIOHOB B szpe. SnepHbie cuibl. Jlegekt Maccol siapa. SnepHbie

peakuuu. [leneHue u CUHTE3 SAEP.

Anepuriii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M MEpPCIIEKTUBEI
SIZIEPHOM YHEPTreTUKU. JKOJIOTUUECKHUE aCIIeKThI /IEPHOI SHEPTreTUKHU.

OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTo1b1 HAOJIOIEHUS U PETHCTPAINH SJIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTalbHbIE B3auMOIecTBUS. EMUHCTBO (hr3ndeckoii KapTUHBI MHpA.

TexHnyecKkrue yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHblil peaktop, aToMHas 6oMOa.

Jlemoncmpayuu

Cu€TunK NOHU3UPYIOIIHNX YACTHII.

Yyenuueckuil sxcnepumenm, nabopamoptvie pabomuol

UccnenoBanue TpekoB yacTuil (10 rTOTOBBIM (hoTOrpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMHU U ACTPOPU3UKH
Ortarbl pa3BUTHA acTpoHOMuUU. IIpruKinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE
aCTPOHOMMHU.

Bun 38€31H0T0 HebGa. Co3Be3nus, spKue 3BE3/bI, TUIAHETHI, X BUIUMOE JIBIKCHUE.

Conneynas cucrema.

Comnue. CosiHeuHasi akTUBHOCTh. MlcTounuk sHepruu ConHua u 3BE€31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[narpamMMa «CHEKTPAIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJ1aBHOW MOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JIJIA 3BE3] IJIaBHOU
MoCJeA0BaTEeNbHOCTU. BHyTpeHHee cTpoeHue 3BE311. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOXKACHUU U 3BotOIMK COJHIA U 3BE3/1. DTAIbl )KU3HU 3BE3 /.

Mneunsii I[lyte — nama [anaktuka. I[lonoxenue u nBwxkenue ConHia B
lNamaktuke. Tunbl ranaktuk. Paguoramaktuky u kBasapsl. UE€pHble IBIPBI B sApax
TaJaKkTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06uma. Pazberanue rajgakTuk.
Teopusa bonpmoro B3peiBa. PenukroBoe uznydeHue.

MacmirabHass crpykrypa Bcenennoil. MeraranakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronenuss HEBOOPY)KEHHBIM TJIA30M C  HUCIIOJIb30BAHHEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JUIS OIpe/ieJICHUs MOJIOKEHUs HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3/11s1 CEeBEpHOro MOyIIapus U IPKUE 3BE3/IbI.

HaGmonenus B reneckon JIynsl, maner, Mieunoro I1yTu.

Oo6o01maromnee NnOBTOPeHNE

Ponb ¢usuku u acTpoOHOMHUHM B IKOHOMHUYECKON, TEXHOJIOTHUECKOM, COMATbHON U
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THYECKOU cdepax NesTeTbHOCTH YeJIOBeKa, pojib U MECTO (M3HKHM U acTPOHOMHUHU B
COBPEMEHHOI HayudHOM KapTHHE MHUpa, posib (U3HUECKOW Teopud B (HOPMHpPOBAHUU
MpeICTaBICHUN O (PU3NUECKOW KapTUHE MHUpa, MECTO (PU3MYECKOW KapTHHBI MHpa B
o01IEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUN O TIPUPO/IE.

MesknpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusnku 6a30Boro ypoBHs B 11 Kiacce ocyiiecTBisieTcs: ¢ y4éToM
COJIepKATEIbHBIX MEXIIPEIMETHBIX CBSI3eH ¢ KypcamMH MaTeMaTuKd, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTUH.

MeosicnpeOmemuvie nouamus, CBSI3AHHbIE C UW3YYEHHEM METOJIOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAYYHbIH (akT, runore3a, pu3nyeckas BeNUUYMHA, 3aKOH, TEOpHS,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHHe CUCTEMBbl ypaBHEHHM, TPUTOHOMETpHYECKHE (YHKIIMH:
CUHYC, KOCHUHYC, TAaHI'€HC, KOTAaHT'€HC, OCHOBHO€ TPUIOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOEKLUHWH HAa OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTapHBIX (YHKUMNA, TPU3HAKUA MOAO0OHUS TPEYrOJIbHUKOB, OIpEAeSiCeHUE IUIONaan
IUIOCKUX (UTYp U 00BEMa Tell.

buonocus: snexrpudeckue sBICHUS B KUBOW MpHUpoJie, KoyeOaTelbHbIe ABMKCHHUS
B JKMBOM NPHUPOJIC, ONTUYECKUE SIBIECHUSA B JKUBOM MPHUPOJE, NCUCTBUE paIHALMKA HA
JKUBBIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKasl CTPYKTypa TBEPIBIX TEl,
MEXaHU3MbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKY, CIEKTPAIbHBIN aHAIU3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJIM, 3aJIe)KH MAarHUTHBIX pyA, (OTOChEMKa
36MHOM MTOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSACCHUM.

Texnonocua:  JUHUM  DJEKTpPOIEpenad, TIEHEpaTop  IEPEMEHHOro  TOKa,
IEKTPOJBUIaTElb, UHAYKIMOHHAS I1€Yb, PANap, pagUONPUEMHUK, TEIEBU30D, aHTCHHA,
tenedon, CBU-neus, mpoeKIIMOHHBIN anmapar, BOJTOKOHHAsS ONTHUKA, COJTHEYHas OaTapes.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA [POITPAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIHIET'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «®Pu3ukKa» Ha YpPOBHE CpeaHEro oOLIero
oOpa3oBaHusi (0a30BBI ypOBEHB) [OJMKHO OOECHEUYUTHh JOCTHKEHUE CICAYIOUUX
JUYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JInuHOCTHBIE pPE3yNbTaThl OCBOCHHUs Y4yeOHOro mpeaMera «QDu3nka TOJKHBI
OoTpakaTb  TOTOBHOCTb W  CIIOCOOHOCTh  OOYHYalONIUXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW  BHYTPEHHEW  MO3WIIMEH  JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHHUX YOEKJICHUI, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOr0 OOIIEeCTBa, pACIIMPEHHE IKU3HCHHOTO OIbITA U OIbITa
JNEATENIBHOCTH B TPOLIECCE pEATU3ALMU  OCHOBHBIX HANpPaBJICHUN BOCHUTATEIBHOMN
NEATENBHOCTH, B TOM YHCJIE B YACTU:
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1) rpaaancKoro BOCIHTAHMS:

c(OpMUPOBAHHOCTD IPAKIAHCKOM MO3UIIMK 00YYAIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPATULUOHHBIX 00I1Ie4eI0BEYeCKUX I'YMaHHCTHYECKHUX u
JEMOKPATUYECKHUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABIECHUU B 00pa30BaTEIbHONW OpraHu3allly;

YMEHUE B3aUMOACHCTBOBATh C COLIMATIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C MX
(GYHKIUSIMA 1 HA3HAYCHUEM;

TOTOBHOCTb K 'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIBHOCTY;

2) NaTPHOTHYECKOI0 BOCITMTAHMS:

c(hopMUPOBaHHOCTh POCCHUICKOMN rpaXk JaHCKOU HUJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TI'OCYJAapCTBEHHBIM CHUMBOJAM, IOCTHKEHUAM
pOCCUICKUX YUEHBIX B 00JAaCTH (PU3UKU M TEXHUKH;

3) 1yXO0BHO-HPABCTBEHHOI'0 BOCIHUTAHMSI:

c(OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHPYSCh HA MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHUE YCTOMYUBOIO OYyIIEro;

4) 3cTeTHYecKoro BOCHUTAHMSA:

JCTETUYECKOE OTHOLIEHHUE K MUPY, BKJIIOUYasl SCTETUKY HAy4YHOT'O TBOPYECTBA,
HPUCYIIETO (PU3UUECKON HAyKe;

5) TpyaoBoro BocnuTaHus:

MHTEpPEC K pasauuHbIM chepam mpodecCHOHATBHONW ESITENFHOCTH, B TOM YHCIE
CBSI3aHHBIM C ()M3UKON M TEXHHKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP OymyIieit
npodeccuu U peanu30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0 M CamMOOOpa3OBaHHWIO B 00JIaCcTH
(GU3UKK Ha MPOTSHKECHUH BCEH JKU3HH,

6) 9K0JOrHYECKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  DKOJOTHMYECKOW  KYJIBTYpHl, OCO3HaHHE TJI0OAIBHOTO
XapakTepa IKOJIOTUIECKHUX MPoOIIeMm;

TUIAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUI B OKpYXKArOIIeH Cpejic HA OCHOBE
3HaHUS [eJICH YCTOWYMBOTO Pa3BUTHS YCIIOBEUCCTBA;

pacIiupeHre  OIbiTa JEATCIBHOCTH  OKOJOTHYECKOW  HAINpaBICHHOCTH  HA
OCHOBE MUMEIOIIMXCS 3HAHUH 110 PHU3UKE;

7) HeHHOCTH HAYYHOI'0 IO3HAHMUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UIECKON HAYKY;

OCO3HaHME IEHHOCTH HAaYYHOU JesITeNbHOCTH, TOTOBHOCTh B TpOIECCE M3yYCHUS
(GU3UKA ~ OCYIIECTBIATH  MPOEKTHYIO M HCCIEAOBATEIbCKYIO  JICATEIbHOCTD
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HWHAWBHUAYAJIBbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJ/IbTATHI

Ilo3HaBaTe/IbHBbIE YHUBepPCcAJIbHbIE YueOHbIe 1elicTBUst ba3oBble
JOTHYeCcKHe el CTBHA:
CaMOCTOSITEJILHO dbopMynupoBarh U aKTyaJIu3upoBaTh npobiiemMy,

paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh UEIU JEITEIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU HUX
JIOCTYKCHUS ;

BBIABJISITh ~ 3aKOHOMEPHOCTH U NOPOTUBOpPEUUs B paccMaTpUBAEMbIX
(hU3UYECKUX SBICHUSIX;

pa3pabarbIBaTh TUIAH PEHICHUS MPOOJIIEMBI ¢ yY4ETOM aHajIn3a MMEIOITUXCS
MAaTEPUAIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B ACSATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIECHUBATh PUCKU ITOCIIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBATH U  BBINOJHSATh paboTy B  YCIOBHUAX pEABHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOCHCTBHSA;

pa3BUBATh KPEaTHUBHOE MBIIIUICHHE TTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble nccienoBarelbCKHe AeiiCTBHS.

BJaJIETh HAYYHOH TEPMUHOJIOTHCH, KIIOYEBBIMH MOHATHUAMH MW METOJaMH
(bu3nYEeCKOi HAYKH;

BJIQJICTh HABBIKAMHU Yy4EOHO-HCCIICIOBATEIBCKOH W TPOCKTHON JESITEILHOCTH B
007acTH PU3HMKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TIOUCKY METOJIOB
penieHus 3amad  (U3HYECKOTO COJICPIKAHUS, TMPUMEHEHHUIO PA3JIMYHBIX METOOB
MTO3HAHUS;

BJIQJICTh BWJIAMH  JCSITCIBHOCTH IO TIOJYYCHHIO HOBOTO  3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MTPUMEHEHHIO B PA3IMYHBIX YU4EOHBIX CUTYAIUsIX, B
TOM YHCJIE TIPU CO3/IaHUU YUIEOHBIX TIPOEKTOB B 0071aCTU (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTYAJIM3UPOBAThH 33]]aqy, BBIIBUTATh
TUMOTE3Y €€ pelieHus, HAXOJAUTh apTyYMEHTBI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPXKIECHUH,
3aJIaBaTh MapaMeTPbl K KPUTCPUH PEIICHUS;

aHAJIM3MPOBATh TOJYYCHHBIC B XOJE PCIICHHS 3aJa4M PE3YJIbTaThl, KPUTHUYCCKHU
OILICHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh M  (OpMYyJIHUpPOBaTb COOCTBEHHBIE 3aJadyd B  00pa30BaTEIbHOMN
JCSITEIIBHOCTH, B TOM YHCJIE TIPH N3yYEHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT;

yMETh  IICPEHOCUTh 3HaHUSA 1O (uU3MKe B  MPAKTHYCCKYIO  00JIacTh
JKU3HEIACATEIIEHOCTH,

YMETh UHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TNpeJyIaraTh OPUTHHAIBHBIC IOJXOJbI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 33J1a4UH, TOTTYCKAIOIINE ATbTEPHATHBHBIC PEIICHMUS.

Pabora c undopmanmeii:
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BIAJICTh HAaBBIKAMH MOJYyYeHUS HHPOpPMAIN (U3NIECKOTO COACPIKAHUS U3
HCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBISATh IIOMCK, aHAaJM3,
CHUCTEMAaTH3aIlMI0 W WHTEPIPETannio HWH(QOpPMauu pa3nudHBIX BHAOB MU (opM
HpeACTaBICHHUS;

OLICHHBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BATh CPEJICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 33/1a4 C COOJII0ICHUEM
TpeOOBaHMN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THIHEHBI, PpecypcocOepexeHus,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHON 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJCPIKAaHUS B PA3MUYHBIX QopMaTax ¢ y4EToM
Ha3HaueHUs HWH(QOpPMAlMU W LENeBOH ayIWTOPWHU, BBHIOWpAs ONTUMAIBHYIO (QOpMY
TpEeICTaBICHHS U BU3YAIIN3alIN Y.

KOMMyHHKaTI/IBHLIe YHHUBEPCAJIBbHBIC y‘leﬁﬂble JeHCTBHUA:

OCYILIECTBIISATH OOIIIEHUE HA YpOKaxX (PU3MKU U BO BHEYPOUHOU J1€ATEITHLHOCTH;

pacro3HaBaTh  MPEANOCHUIKU KOH(JIMKTHBIX CUTyallud M  CMAr4arb
KOH(JIUKTBL;

Pa3BEPHYTO U JIOTUYHO U3J1ararh CBOIO TOUYKY 3PEHHUS C UCIIOJIBb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMAaTh M HCIOJIb30BaTh IPEMMYIIECTBA KOMAHAHOM MW WHAWBHIYaJIbHOMN
paboTHI;

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUN C YIETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEH Ka)JI0T0O YiIEHa KOJIJIEKTHBA;

MPUHUMATH LEJIA COBMECTHOU JIEATEIbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH
JEUCTBUSA 1O €€ TOCTHKEHHUIO: COCTABJISITh IUIAH JACHCTBUM, pacCpeaeIsATh POJIH C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYXAAaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLICHHMBATh KAauyeCTBO CBOEr0 BKJAJa M Ka)XJOr0 Y4aCTHHMKA KOMaHJbl B OOLIUI
pE3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb  HOBBIE  NPOEKTHI, OLEHHMBAaTh HJEW C NO3WLHU  HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBIISATh TO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3IUYHBIX CUTYaIUsX,
IPOSIBIISATH TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YyHUBepcalibHble Y4yeOHble elcTBUS
Camoopranuszanms:
CaMOCTOSITEIIFHO OCYIIECTBIAThH MO3HABATENBHYIO JIESTEIBHOCTD B 001acTH (PU3UKU
Y aCTPOHOMUH, BBISBJISTH MPOOJIEMBI, CTABUTH U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITETIFHO COCTAaBJIATH IUIAH PEIICHUS Pacu€THBIX M KaueCTBEHHBIX 3a/ad,
TUTAaH BBITONTHEHHSI TMPAKTHYECKOW pPabOTBI ¢ y4ETOM HMEIOIIHUXCS  PECYpPCOB,
COOCTBEHHBIX BOBMOXHOCTEN U MPEINOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYalHsIM;
pacimupaTh paMKi y4eOHOro ImpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUI; JeaTh
OCO3HAaHHBIN BBIOOP, apryMEHTHUPOBaThH €ro, Oparb Ha ceOs
OTBETCTBEHHOCTh 3a PEIICHHE; OLIEHUBATh
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IPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO IPYAUIMH B 00JIaCTH (PU3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:
JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTb,
OIICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJAJIETh HAaBBIKAMU I103HABATEJIbHON pe(dIeKCHU KaK OCO3HAHMs COBEpIIAEMbIX
JEACTBUN U MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCTIONIb30BaTh NPUEMBI peQIIeKCHH Uil OICHKH CUTYyallud, BBIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHAMATh MOTHMBBI M apPryMEHThl JpPYTHX IIpM AaHAIU3E PE3YJIbTaTOB
NESITEJIBHOCTH;

MIPUHUMATH Ce0s1, MIOHUMAsi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHThl JPYTHX IIpM aHAJIU3E PE3YJIbTaTOB
NESATEIbHOCTH;

MpU3HaBaTh CBOE PABO U MPABO APYTUX HA OMIMOKH.

B mponecce nocTMKEHUS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTPaMMBI 11O
¢busuKe Ui ypOBHS CpeJHET0 001ero o0pa3oBaHus y 00y4aromuXcsi COBEPILIEHCTBYETCS
SMOLIMOHAJIBHBIA UHTEIJIEKT, IPEAIOoJIaralouuii COpMUPOBAHHOCTD:

CaMOCO3HaHHUS, BKIIOYAIOLIEr0 CIHOCOOHOCTh IOHMMAaTh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHMs Pa3BUTHUS COOCTBEHHOW 3MOIMOHANIBHOMN cdepbl, ObITh
YBEPEHHBIM B cebe;

CaMOPETYJIMPOBAaHMs,  BKIIOYAIOIIETO  CaMOKOHTPOJIb, YMEHHUE  IIPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJCHUE, CIIOCOOHOCTh aJalITUPOBATHCS K AMOIMOHATHHBIM
U3MEHEHUSIM U MPOSBIIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAllUM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTH)KEHUIO LEIH U
ycrnexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHUE JACWCTBOBAaTh HCXOAS W3 CBOUX
BO3MOXKHOCTEH;

SMIATHM, BKJIKOYAIONIEH CIIOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHUE
APYruX, YIUTHIBATH €T0 MPU OCYIIECTBICHHH OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHMIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C
JPYTUMU JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3peniaTb KOH(QIUKTHI.

INPEJMETHBIE PE3YJIbTATbBI

K xonny obydyenus B 10 kiacce npenMeTHblE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JEMOHCTpUpPOBaTh Ha HpHUMEpax poidb U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHbl MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTH, B TPAKTUYECKOU NI TETbHOCTH JIFOJEH;

YYUTHIBATh  TPAHMIBI  TNPUMEHEHHS  U3YYEHHBIX  (DU3MUECKUX  MOJENeH:
MaTepuanbHas TOYKA, HMHEpIHalbHas cUcTeMa OTcuéTra, abCONOTHO TBEPIOE TEo,
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UJcaIbHbIA Ta3, MOJEIU CTPOCHMS Ta30B, KUIKOCTEH W TBEPIBIX Tel, TOUYCUYHBIN
ANEKTPUYCCKUM 3apsi MPH perieHur PU3NISCKHX 3aa4;

pacro3HaBaTh (Pu3MUeCKue SIBICHUS (MPOIECCh) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIAPHO-KMHETHUYECKONH TEOpUM CTPOCHUS BEHIECTBA U
ANEKTPOJIMHAMHUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBI)KCHHE,
CBOOOJIHOE TAJICHUE TeJ, ABUKEHUE MO OKPYKXHOCTH, WUHEPIIHS, B3aUMOJCUCTBUE TEI,
muddy3us, OpOyHOBCKOE JBMKCHHUE, CTPOCHHUE KUIKOCTEH W TBEPIBIX TEJ, U3MECHEHHUE
o0béMa Tenm Tpu HarpeBaHWW (OXJIAXKICHWH), TEIUIOBOE paBHOBECHE, HCIIapeHue,
KOHJICHCAIIUs, MJIABJICHUE, KPUCTAITN3ALIUS, KATICHUE, BIIaXKHOCTh BO3/1yXa, MOBHIIICHUE
JABJICHUS Ta3a MPH €ro HarpeBaHWHM B 3aKPBITOM COCYJE, CBA3b MEXIY MapameTpamMu
COCTOSIHUS Ta3a B U30MPOIIECCax, ICKTPU3ALIMS TEJI, B3aUMOJCHCTBHE 3apsi/IOB;

OTMHCHIBATh MEXaHUYECKOE JBI)KCHHUE, WCTOIb3ySd (PU3MUECKHUE BETUYHHBI:
KOOpJMHATA, MYTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC
Tena, KHHETWYECKas »JHEpPrusi, NOTCHIMANIbHAs DSHEPTHs, MeXaHWdeckas padora,
MEXaHUYECKasi MOIIHOCTh; MPHU OMHCAHWUU MPABWIBHO TPAKTOBATH (DU3MUECKUM CMBICI
UCIIOJIB3YEMBIX BEJIWYMH, WX OOO3HAUYCHHUS W CIUHHUIBI, HaXOAWTh (POPMYIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BETUYMHY C IPYTUMHU BeITHINHAMU;

ONHUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEILJIOBBIC SIBICHUSI, UCIIOIB3Ys
(u3uUecKkrue BETUYHUHBI: JTABJICHUE Ta3a, TeMIepaTypa, CpeHssl KUHETUYECKas dHEPTHs
Xa0THUYECKOTO  JIBMKEHHUS  MOJIEKYJ, CpEIHEKBagpaTU4YHAasT CKOPOCTh  MOJICKYII,
KOJIMYECTBO TEIIOTHl, BHYTPEHHsSI SHEprus, padbora rasza, Ko3(pQULUUEHT MOJIE3HOTO
JEHUCTBUS TEIUIOBOTO JBHUTATEINsA; MPU ONMUCAHUU TMPABWIBHO TPAKTOBAaTh (HU3HUCCKUU
CMBICJT MCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAUCHHS W CIWHHIIBI, HAXOAWTH (HOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO BETUIMHY C IPYTUMH BETUIHHAM;

OTHCHIBaTh HM3YYCHHBIC DJICKTPUYECKHE CBONCTBAa BEIIECTBA M DJICKTPUUECKHUE
SIBJICHUS (MPOIECCHI), HCIOJIb3YS (PU3MUECKHUE BEIMYHMHBI: DJICKTPUUECKUM 3aps,
ANEKTPUUECKOE TOJIe, HANPSHKEHHOCTH TOJISI, TIOTCHIIMAN, PAa3HOCTh MOTEHIIMAIOB; MPHU
OTHMCAaHUU TPABUIBHO TPAKTOBATh (DU3UYECKUA CMBICT HCIOJBb3YEMBIX BEIIUYUH, WX
0003HAYCHMSI ¥ EIMHHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE NAHHYIO (DU3MYECKYIO
BEJIMYUHY C IPYTUMH BEJIUYHHAMU;

AHATM3UPOBATH (DU3UUECKUE MTPOIIECCHI U SIBIICHUS, UCTIONB3YS (PU3NIECKUE 3aKOHBI
YW TNPUHLMNBL: 3aKOH BcemupHOro tsarorenus, [, II m III 3akonsl HproTOHa, 3aKOH
COXpAaHEHUSI MEXaHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS MMIMYJIbCa, MNPUHIUAI
CyNEpIO3UIMU CHUJI, MPHUHIMII PABHOINPABUS HHEPIHUAIBHBIX CHCTEM

OTCUY€TA, MOJIEKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO0 CTPOEHHUS BELIECTBA, I'A30BBIE 3aKOHBI,
CBSA3b CPEJHEN KMHETUYECKOW 3HEPruu TEIUIOBOTO IBMKEHHUS MOJIEKYJ C abCONIOTHOU
TEMIIEPAaTypOr, NEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs JJIEKTPUYECKOIO
3apsga, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BBIPaKEHUE U YCIOBHS (TpaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIMIBI JACHCTBUA MAaIllUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pasiauyaTh YCIOBUS HMX O€30MacHOrO HCIOJIb30BAHUS B TOBCEIHEBHOU
KU3HH;
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BBITIOJIHATH AKCIIEPUMEHTHI IO UCCIIEA0BAHUI0 (PU3UUYECKUX SIBJICHHUI U MPOILIECCOB C
UCTIOJIb30BaHUEM TMIPSMBIX U KOCBEHHBIX HM3MEpPEeHHH, mnpu 3ToM (HOpMYIHpPOBAThH
npoOjeMy/3aiady M TUIOTE3y Y4YEOHOro »SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO 000PYI0BaHMS, IPOBOIUTH OTBIT U (POPMYITUPOBATH BHIBOJIHI,

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUsI (PU3NUECKUX BEIUYUH, TIPU 3TOM
BBIOMpaTh ONTUMAIBHBIM CIMOCO0 W3MEPEHUS M HCIOJB30BaTh W3BECTHHIE METOJIbI
OLIEHKU NOTPEIIHOCTEN U3MEPEHHUI;

UCCIIESIOBATh 3aBUCUMOCTH MEXAYy (PU3MYECKUMU BEIMUYMHAMU C HCIIOJIH30BAHUEM
NPSIMBIX U3MEPEHH, TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yIbTAThI
MOJIYYCHHOM 3aBHCUMOCTH (DU3WYECKMX BEJIIUYMH B BUJE TaONHIl U rpaduKoB, JenaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCJICI0BAHMS;

coOiroaaTh mpaBmiia 6€301MacHOT0 TPy/Ia MPHU MPOBEJICHUU UCCIIEIOBAHUN B paMKax
y4eOHOT0 HKCIIEPUMEHTa, y4eOHO-MCCIIe0BATEIBCKON MW TPOSKTHOU ESATETHHOCTH C
MCIOJIb30BAHUEM M3MEPUTEITHHBIX YCTPOUCTB U JTaOOPATOPHOTO 000Dy IOBAHWS;

pemiath pacy€THhIC 3a/la4dl C SBHO 33JaHHOM (DU3UUECKOW MOJENbIO, UCIOJNIb3YS
¢u3nyeckue 3aKOHBl W TPUHLMUIBI, HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud BbIOWpATh
(U3NYECKYI0 MOJIENb, BBIIEIATh (PU3NUYeCKUe BETUIUHBI U ()OPMYIIbI, HEOOXOAUMBIE JIJIs
e¢ pelieHusi, MPOBOAUTH PAcUEThl U OLICHUBATH PEATbHOCTH MOJYYEHHOTO 3HAUYCHUS
(hr3HYeCcKOil BEeTUYNHBI;

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXKICHU C ONOpOM Ha H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busnyeckue SBICHUS;

UCTIONB30BaTh TPH PEIICHUH YYeOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTUU JUIsi TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETANNH U TPEICTaBICHUS
yueOHON U HAYYHO-TIOMYJISIPHOW MHGOPMAIUH, TOTYYSHHONU U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJTM3UPOBATH MOJIy4aeMyI0 HH()OPMAIIHIO;

NPUBOJUTH TPUMEPHI BKIAJAa POCCHUHUCKUX M 3apyOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIIECCOB OKPYXAIOIIETO MHUPA, B PA3BUTHE TEXHHUKU H
TEXHOJIOT UM ;

WCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TMOBCEJHEBHOM >KU3HU s
oOecrieyeHust 0€30MACHOCTH TMpH  OOpameHnd ¢ [OpudopaMu W TEXHUYECKUMH
yCTPOMCTBAMH, JJISi COXpPAaHEHHUS 370POBbS U COONIOJACHHUS HOPM 3KOJOTUYECKOTO
NOBEJEHUS B OKpYXKAIOLEH Cpeae;

paboTaTh B TPYIIIE C BHIMOIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATH
paboTy TpYIIbI, PalMOHAIBHO pacmpeicysiTh OOA3aHHOCTM U  IJIAHUPOBATh
NEATENBHOCTh B HECTAHJAPTHBIX CUTYalHsX, aICKBAaTHO OLICHWBATh BKJIAJ KaXKIOrO M3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMON MPOOIEMBI.

K xonmy obydenuss B 11 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Yy 00YHAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha TMpHUMEpax poiab U MecTo (u3uku B (POPMHUPOBAHHUU
COBPEMEHHOM HAay4yHOW KapTHHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTHM, B TMPAKTUYECKOM MJEATEIbHOCTH JIFOJEH, LEIOCTHOCT W E€IUHCTBO
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(bu3nyeckoil KapTHUHBI MUPA;

YUUTBHIBaTh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NYECKUX MOJEIei: TOUYeUHBIN
ANIEKTPUYECKUN 3apsijl, JIyd CBETa, TOUYEUHBIH MCTOUYHHMK CBETA, sIEpHAst MOJENIb aToMa,
HYKJIOHHAsl MOJIENIb aTOMHOTO Si/Jpa NP pelieHNH PU3NYEeCKUX 3a1a4;

pacro3HaBaTh (Qu3MuecKue sBICHUS (MPOLECCh) U OOBACHATH MX HAa OCHOBE
3aKOHOB DJIEKTPOJWHAMUKH W KBAaHTOBOW (DU3HMKHU: DJIEKTpUUECKass MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBUE
MarHuTOB, AJIEKTPOMArHUTHAsI MHIYKLHUS, AEHCTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C
TOKOM W JIBHKYIIHUNACS 3apsifl, SI€KTPOMarHUTHbIE KOJIeOaHs U BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEeHUEe CBeTa, OTpakKeHHe, IMpeloMieHue, UHTephepeHlus, Tudpakuus u
noJiIpu3aIsl CBeTa, JuWcHepcus cBera, (oroanexkTpuueckuit 3¢dext (dporodrddekr),
CBETOBOE JIaBJIEHWE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJOpOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAsl paJHOaKTUBHOCTb;

ONKCHIBATh HW3YYEHHBIE CBOICTBA BellecTBa (2JIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DIEKTPUUYECKYI0 MPOBOAMMOCTH PA3IUYHBIX CpPEA) U ANEKTPOMArHUTHbIE
SABJICHUS (IIPOLIECCHI), UCTIONB3YSl (DU3UUECKUE BEIMYMHBI: DJIEKTPUUYECKUN 3apsij, cuiia
TOKa, DJJEKTPUYECKOE HAIpPSKEHUE, DJIEKTPUYECKOE COMNPOTUBIICHHUE, Pa3HOCThb
MOTEHIIMAJIOB, 3JIEKTPOABHKYILAsI CUIa, paboTa TOKA, MHAYKLMS MAarHUTHOTO TOJIsA, CHJIa
Awmmnepa, cwia JlopeHla, WHAYKTMBHOCTb KaTYILKH, JHEPrusi DSJIEKTPUUECKOro U
MarHUTHOTO MOJIEH, MEepUOJ M yYacToTa KojiebaHMH B  KoyieOaTelnbHOM  KOHTYpE,
3apsa] M CWiIa TOKa B IIpouecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoyieOaHuM, (OKYCHOE pacCTOSHHE M ONTHUYeCKas
CWJIa JIMH3BI, TIPU OMMCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICT HCIIOJIBb3yEMBIX
BEJIMYMH, UX OOO03HAYEHUsS W €JUHUIbI, YKa3blBaThb (POPMYIbI, CBA3BIBAIOLIUE JaHHYIO
($u3NYEeCKyI0 BEIUYUHY C APYTUMHU BETUUMHAMU;

ONUCHIBATh W3YUYEHHBbIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIONB3Ys (PU3UYECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, SHEPrUs
Y UMITYJIbC (POTOHA, TIEPUO/I TIOJTypacmaa, YHEPTHs CBSA3U aTOMHBIX SiZiep, TP OMUCAHUH
MIPABWJIBHO TPAKTOBATh (PU3MUECKUI CMBICII HCIIOIB3YEMBIX BEJIMUUH, UX 0003HAUEHUS U
€IMHUIBI, YKa3bIBaTh ()OPMYIBI, CBS3BIBAIOIINE JAaHHYIO (U3NYECKYI0 BEIUYUHY C
JIPYTUMH BeTMYMHAMU, BBIYUCIIATH 3HAU€HNE (PU3UUECKON BETUUNHBI,

aHAIM3UPOBATh (PU3UUECKUE MPOLIECCH U SIBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI
U OpUHOUIBL: 3ak0H OMa, 3aKOHBI MOCIEAOBATEIBHOTO U MapajlIeIbHOIO COECIUHEHUS
MPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH JJIEKTPOMATHUTHOM WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO ~ pACIpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MIPEJIOMJICHUSl CBETAa, ypaBHEHHE OWHIITEHHA Uil (poTo3Pdekra, 3aKOH COXpaHEHUs
SHEPrUM, 3aKOH COXPAHEHMSI HMMIYJbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsja,
3aKOH COXpPaHEHMs] MacCOBOI'0 YKCIIa, MOCTYNaThl bopa, 3aK0OH paJlMOaKTUBHOTO pacmaja,
Opyu 3TOM pa3iuyaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BBIPAYKEHUE U YCIOBUS (TPaHULIBI, 00JIaCTH) TPUMEHUMOCTH;

ONpeseNsATh HANpaBJIEHHE BEKTOpAa WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CWJIbl AMmniepa u cuiibl JIopeHua;

CTPOUTL U OIIUCHEIBATH I/1306pa)K€HI/Ie, Co31aBacMoOC IINIOCKUM 3CPKaJIOM, TOHKOU
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JIMH301;

BBITIOJIHATH IKCIIEPUMEHTHI IO UCCIIEA0BAHUI0 (PU3UYECKUX SIBJICHHUI U MPOILIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHUU: mpu 3TOM (HOpPMYITHUPOBATH
npoOjeMy/3aiady M THUIOTE3y Y4eOHOTO OJKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEAJIOKEHHOTO 000PYI0BaHUS, POBOIUTH OTBIT U (POPMYITUPOBATH BHIBOJIHI,

OCYIIIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYWH, PU ITOM
BBIOMpATh ONTUMANBHBIM CIOCOO WM3MEPEHHs] M HCIOJIb30BaTh HW3BECTHBIE METOJbI
OLIEHKU NOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEI0BAaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHH C HCIOJIB30BAHUEM TPSIMBIX
U3MEPCHUI: TPU OTOM KOHCTPYMPOBATh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl
MOJIYYCHHOUM 3aBHCUMOCTH (DU3MYECKUX BEIWYMH B BHJE TaOMUIl U TpaduKoB, JenaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCJICI0BAHMS;

coOuo1aTh mMpaBmiIa 0€30MacHOTO TPy/Aa MPH MPOBEICHUH HCCIIEI0BAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIIeIOBAaTENbCKOM M MPOEKTHON AEATEIBHOCTH C
WCTIOJIH30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB M Ta00OPaTOPHOTO 000PYAOBAHUS;

pemiath pacy€THhIC 3a/laydl C SBHO 33/JlaHHON (U3MYECKON MOMAENBIO0, MCTOIb3Ys
¢du3nyeckue 3aKOHBl W TPUHLMUIBIL, Ha OCHOBE aHalIM3a YCJIOBUS 3aJaud BbIOMpATh
(bU3NYECKYI0 MOJIENb, BBIIEIATh (PU3ndYecKue BEeTUYUHBI U (POPMYIIbl, HEOOXOAUMBIE IS
e€ peuieHusi, MPOBOAUTH PACUETHl U OLIEHUBATh PEaJbHOCTh MOJYYEHHOTO 3HAUYECHUS
(hr3HYeCcKOil BETUYNHBI;

pemiatb KayecTBEHHbIE 3a/ayu: BBICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY PACCYXICHUM C OMNOpOM HA H3YYEHHbIC 3aKOHBbI, 3aKOHOMEPHOCTH U
(du3nUecKue SBICHUS;

UCIIOJIb30BaTh npu pelIeHnn y4eOHBIX 3aJ1a4COBPEMEHHbBIE

uHGOpPMAITMOHHBIE TEXHOJIOTHH ISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU U

npeAcTaBiIeHus yaeOHON U HaydYHO-TIONYJISIPHOM HH(OpMaIuy, moIydeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHATM3UPOBATH MOJIy4aeMylo HH(POpMAIIHIO;
OOBSACHATh  MPUHIIMIIBI 1EHCTBUSA MaIIiH, IpuOopoB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS UX O€30MaCHOTO MCIIOJIH30BAHUS B MOBCETHEBHOM
KU3HU;

MPUBOANTH TPHUMEPHl BKIAJa POCCUHCKUX M 3apyOekHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HayKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOUIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B IMOBCETHEBHOW KU3HU IS
oOecrieueHust 0€30MacCHOCTH TpU OOpalieHuH C npubopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJISi COXPAaHEHHUS 370POBbS U COONIOJACHHUS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B rPYIIE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy IpyIIbl, PAIMOHATIBHO pacipeeisiTh 003aHHOCTH U MJIAHUPOBATh IEATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OLIEHMBATH BKJIAJ KaXKJIOTO W3 YYaCTHUKOB
TPYIIIBI B pellIeHNe paccMaTpuBaeMoi MpoOIeMBbl.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacos JIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB H TeM ungpoBbie
Ne n/m P Konrposbsubie | IlpakTuyeckue (mupp )
NMporpaMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PUSUKA U METOJbI HAYYHOI'O ITIO3HAHUS
but6mmoreka ITOK
11 ®u3KnKa U METOJbI HAYYHOI'O MO3HAHUS 3 1 httos://m.edsoo.ru/7fALbE72
Wroro mo pazneny 3
Paznen 2. MEXAHUKA
bubmoreka [IOK
21 Kunewaritka > https://m.edso0.ru/7f41bf72
bub6moreka [IOK
. 1
2:2 Huriamika ! https://m.edsoo.ru/7f41bf72
but6moreka [TOK
2.3 3 6 1 1
AKOHBI COXPAaHCHUS B MEXaHUKE hitos://m.edso0.ru/7fA1bf72
Hroro o pazneny 18
Paznen 3. MOJIEKYJISAAPHASA ®U3UKA U TEPMOJANHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KHUHETUY €CKOMN bu6moreka [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
but6moreka [IOK
3.2 (0] 10 1
CHOBDL TEPMOHHAMHIICH https://m.edsoo.ru/7f41bf72
ArperaTHbI€ COCTOSHUSI BEIIECTBA. bu6moreka IIOK
3.3 5 1
@Pa30BbI€ MEPEXOBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
but6mmoreka [IOK
4.1 6] 10 1
fieKIpoctatitica https://m.edso0.ru/7f41bf72
ITocTosAHHBIN 3yIeKTpUYeCKUi TOK. Toku B bu6motexa LIOK
4.2 12 1
Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 4
11 KNIACC
KosnvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabnsie | IIpakTHyeckue (mupp )
MPOrpaMMsl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJJIEKTPOIUHAMMUKA
11 MarnuTtHoe€ noJie. DJeKTpOMarHuTHas 12 9 3 bu6motexa LIOK
' WH Ty KIS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 12
Paznen 2. KOJIEBAHUSA U BOJIHbI
91 MexaHU4Y€eCcKu e 1 3J1EKTPOMAarHUTHbIE 9 1 bubmotexa [IOK
' KoNeOaHus https://m.edso0.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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MexaHHYeCcKHe U 3JIEKTPOMArHUTHBIC bu6motexa [IOK
2.2 5
BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 10
Onruia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CHIEUATILHONU TEOPUH 4 bubmotexa [IOK
' OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bub6morexa IIOK
41 i 6
DTIEMEHThI KBAHTOBOH OIITHICH https://m.edsoo.ru/7f41c97¢c
bub6moreka IIOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bub6moreka [IOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Pazgen 5. JJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIeMEHTBI aCTPOHOMUH U aCTPODUIUKH 7 E;Ifsﬂ/l;lr?]T:(sti 58/17{1‘4“97(;
HWroro 1o pasaeny 7
Pa3znen 6. OBOBIHIAIOHIEE TIOBTOPEHUE

6.1 O6o6marIIee MOBTOPEHNE 4 bubmuoreka IJOK

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

Hroro no pazneny

PeszepBHOC Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 7
INOYPOYHOE IINTAHUPOBAHUE
10 KUJIACC
KosauvecTBo 4acoB DJIeKTPOHHbBIE
ara nudpoBbie
Ne n/m Tema ypoka Konrposbubie | IIpakTuyeckue A op
Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pusnka — HayKa O IPUPOJE.
Hayunbie MCT(}), Bl HOfHal:I){I/iI 1 bubmorexa [IOK
v A https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero Mupa
Pois 1 MecTo Gu3uKku B
(hopMHUPOBAHUH COBPEMECHHOMN 1 bubmoteka [OK
Hay4YHON KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN J1eITEbHOCTH JIIOIeH
but6mmoreka [IOK
B 0 1 1
XOAHAA KOHTpOIBHAA pabota https://m.edsoo.ru/ff0c3508
MexaHn4ecKoe JBIKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOI0 1 bu6moreka [IOK
nBuxeHus. [lepemernenue, CKOpOCTb, https://m.edsoo.ru/ff0c3620
YCKOpEHHUe
PaBHOMEpHOE NIPSIMOJIMHENHOE 1 bu6muotexa LIOK

JIBIDKEHIE

https://m.edsoo.ru/ff0c372¢
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6 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE bu6mmotexa LIOK
JBIKEHUE https://m.edsoo.ru/ff0c39cc
7 CBoOogHoe najenue. Y CkopeHue bub6moreka IIOK
CcBOOOIHOr O MaieHus https://m.edsoo.ru/ff0c3ada
3 KpuBonnHeitHoe ABUKEHHE. bubmotexa [IOK
JIBM>KeHHE MaTEpUAIBHON TOYKH 10 https://m.edsoo.ru/ff0c3be8
OKpY>KHOCTHU
[TpuHLMIT OTHOCUTENBHOCTH [ anues.
9 WNuepunanbHbie CHCTEMBI OTCUETA Brbmuorexa LIOK
pH . ' https://m.edsoo.ru/ffoc3be8
[TepBeiit 3akoH HetoTOHA
Macca tena. Cuna. [Tpunnun
10 CyIeprio3unuu cuil. Bropoi 3aKoH bubmorexa [OK
) . https://m.edsoo.ru/ff0c3be8
HeroToHa 115t MaTepUanbHOM TOYKU
11 Tpernii 3akoH HeroToHa 17151 bu6moreka LIOK
MaTepUaIIbHBIX TOUYEK https://m.edso0.ru/ff0c3d00
3aKOH BCEMUPHOT O TArorenus. Cumna
12 Tshxectu. [lepBas kocMuueckas Brbmuorexa LIOK
oeP https://m.edsoo.ru/ff0c3e18
CKOpPOCTH
13 Cuuta ynpyroctu. 3akoH ['yka. Bec bu6motexa LIOK
Tena https://m.edsoo.ru/ff0c3f76
Cuna tpenus. Koo puuuent tpeHus.
14 Cuna ZEHpOTHBHeI?Hq:I npu I[BI/IE(CHI/II/I bubmorera [OK
https://m.edsoo.ru/ff0c41a6
TeJa B )KUJIKOCTU UJTH Ta3e
[ToctynarensHOE U BpamaTeabHOE
15 JIBIDKEHHE a0COJIFOTHO TBEPOrO TEa. bub6moreka IIOK

MowmeHT cunsl. I1neyo cuibl. Y ciaoBus
paBHOBECHUS TBEPAOIO TENA

https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c3f76
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16

KonTponbHas pabora 1o teme
«Kunematuka. [{uHamMuka

17

WMitynbc MaTepHanbHON TOYKH,
CHUCTEMBbI MaTepUaJIbHbBIX TOUEK.
HMnynbe cuiibl. 3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOE ABMKEHUE

but6moreka [TOK
https://m.edsoo.ru/ff0c4502

18

PaGoTta 1 MOIIIHOCTE CHJIBI.

but6moreka [TOK

Kunernueckas sHeprus
MaTepuanbHoi Touku. Teopema 00
W3MEHEHUYU KNHETHYECKOW dHEpruu

https://m.edsoo.ru/ff0c461a

19

[TorenumanbHast SHEPTUsL.
[TorennuanbHas SHEPTUs YIPYyro

e OpPMHUPOBAHHOMN TIPYKUHBI.
[TorenmanbHas SHEprus Tena BOIU3u
MTOBEPXHOCTH 3eMJIH

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

20

[ToreHnmanbHbIe U HEMOTEHLIUAIbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIHAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOU SHEPrHUH CUCTEMBbI Tel.
3aKOH COXpaHEHUS MEXaHUUYECKON
SHEprun

21

JlaGopaTopHas pabora
«HccnenoBanue cBsizu pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYCCKOU YHEPTHH
TeJIa Ha IIPUMEPE PaCTSDKCHUS
PE3MHOBOI'0 KI'yTa»

bu6morexa IIOK
https://m.edsoo.ru/ff0c4b74
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22

KonTponbHas pabora 1o teme
«Kunematuka. JluHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

bubmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

OCHOBHBIE MIOJI0’KEHUS MOJIEKYJISIPHO-
KUHETUYeCKol Teopun. bpoyHOBCKOE
nswxkenue. Jnddysus

24

XapakTep IBUKECHHS U
B3aUMOJIEHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus Ta30B, JKUAKOCTEN

1 TBEPABIX TEN

25

Macca monekyn. Koanuectso
Bemiecrna. [loctossHHas ABoraapo

26

TennoBoe paBHOBecue. Temiieparypa
u e€ uzMmepenue. lllkana temnepartyp
Lenscus

but6moreka [IOK
https://m.edsoo.ru/ffO0c4fde

27

Uneanpubni raz B MKT. OcHoBHOE
ypaBaenne MKT

but6moreka [TOK
https://m.edsoo.ru/ff0c511e

28

AOcomoTHas TeMITepaTypa Kak Mmepa
CpelHEel KMHETUYECKOU SHEPIUHU
JIBUOKEHUS MOJIEKYJI. YpaBHEHHUE
MenneneeBa-Knanelipona

29

3akon /lanpToHa. ['a30BBIE 3aKOHBI

30

JlabopaTopnas padorta
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSHUS
Pa3peKEHHOI 0 Ta3a

but6moreka [IOK
https://m.edsoo.ru/ffoc570e
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N3onporecchl B UealbHOM I'a3e U UX

bubmumoreka [IOK

31 rpaguyeckoe NpeacTaBjcHue https://m.edsoo.ru/ffoc5952
BuyTpennsia sneprus
TEPMOJIMHAMHYECKON CHCTEMBI U

32 cnocoOwI e€ n3menenus. Kommaectso bubmotexa [IOK
TENJIOTHI U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5c36
SHEPrUs OJTHOATOMHOTO HIETHHOTO
rasa

but6mmoreka [IOK

33 Buast reruonepezasin https://m.edso0.ru/ff0c5¢36

34 VnenpHas TENI0EMKOCTH BEIICCTRA. bu6mmoreka [JOK
KonuuectBo TennoTsl npu https://m.edsoo.ru/ff0c5efc
Tenyonepenade. AnuadbaTHbId
mporiecc

35 IIepBblii 3aKOH TEPMOJAMHAMHUKHU U €TO bubmotexa [IOK
IIPUMEHEHUE K U30IPOLIeCCam https://m.edsoo.ru/ff0c6230
HeoGpaTuMocCTh mpoIieccoB B

36 npnpg)le. Bropoit I;aKOH Br6miorexa LIOK

https://m.edsoo.ru/ffoc600a

TEPMOTUHAMUKHU

37 [Tpunuun nevictBus u KI1JI Tennosoit
MAaIIHHbI

38 Iuxn Kapuo u ero KIT/]

39 DKOJIOTMYECKHE TPOOTIEMBI bubmmorexa [IOK
TEIIO3HEPIETUKU https://m.edsoo.ru/ff0c6938

40 O6o0maromuii ypok «MosekysipHas bubmmorexa [JOK

(1)I/I3I/IK8.. OCHOBBI TCPMOOAUHAMHUKHN

https://m.edsoo.ru/ff0c6a50
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KonTponbHas pabora 1o teme

bubmmoreka [IOK

41 «MonekynsapHas ¢uzuka. OCHOBBI
yaapras https://m.edsoo.ru/ff0c63b6
TEPMOAMHAMUKI
42 [TapooGpa3oBaHue U KOHIEHCAIIHS. bubmuotexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c64d8
AOcCOoII0THAS U OTHOCHTEIbHAS
43 BJIAXKHOCTH BO3a4yXa. HachIeHHbIH brbmorexa HOK
Ay - https://m.edsoo.ru/ff0c65f0
nap
TBepnoe teno. Kpucrammueckue u
44 amop(dHbIe Tena. AHM30TPOIHS bu6motexa LIOK
CBOMCTB KpuCTaLIOB. XKujakue https://m.edsoo.ru/ff0c6708
kpuctauibl. CoBpeMEHHbBIE
MaTepUaIbl
[TnaBneHue u KpUCTATITU3AIIHS.
45 VY aenbHas TEIIOTA MJIaBJICHUS bubmorexa OK
) https://m.edso0.ru/ff0c6820
Cybmumarnus
but6moreka [TOK
46 VYpaBHeHHE TEIIOBOro OajlaHca
P https://m.edsoo.ru/ff0c6bcc
KonTtposnpHas pabota 1o reme
47 «ArperaTHble COCTOSIHUS BEILECTBA.
da30BbIC TEPEXOIBI».
DJneKTpu3alus Tell. DIEKTPUIECKUA
48 3apsay. JlBa BHAA DICKTPHUYCCKUX bubmiorexa OK
pI. P https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBOOHUKH, TUDTIECKTPUKHU U
P P Bu6motexa ITOK
49 MOJIYITPOBOAHUKH. 3aKOH COXPaHCHHS

QJICKTPUUCCKOI'0O 3apsaa

https://m.edsoo.ru/ff0c6ced
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B3aumoneiictBue 3apsiaoB. 3aKoH

50 Kynona. ToueuHblif 35K Tpuy eCKuif bubmorexa [IOK
' https://m.edsoo.ru/ff0c6df2
3apsn
Hanps>keHHOCTB 3JIEKTPUUYECKOro

51 nosist. [TpuHnun cyneprozunuun bu6motexa LIOK
ANEKTPUYECKUX moJiel. JInnum https://m.edso0.ru/ff0c6f00
HaIpPsHKCHHOCTH
PaGora cui a5eKTpocTaTHIeCcKOro

but6mmoreka IIOK
52 nosist. [Torennman. Pasnocts
https://m.edsoo.ru/ff0c7018
MOTEHIINAJIOB
[TpoBOAHUKH U JUDTIEKTPUKH B
53 AIIEKTPOCTATUICCKOM TI0JIS Brbmuorexa LIOK
P ' https://m.edsoo.ru/ff0c7126
JusnexTprueckas IpoOHUIIAEMOCTh
OnekTpoeMkocTb. Konnencarop.

54 DJIEKTPOEMKOCTh MJIOCKOTO bubmotexa [IOK
KOHJIEHCaTOpa. DHEPrus 3apsiK CHHOTO https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa

55 JlabopaTopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHUMD e CTBUS U TIPUMEHEHUE
KOH/IEH CaTOPOB, KOMMUPOBAJILHOTO
56 amnmnapara, CTpyHHOro mpHHTEpa.

DneKTpocTaTHYecKast 3aIuTa.
3azeMiIeHHE IEKTPOpuOOpoB
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S7

DNEeKTPUUYECKUM TOK, YCIOBUS €ro
cyuiectBoBaHusl. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akodH Oma mJist
ydacTKa Lenu

58

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCTUHECHUE
npoBoHUKOB. JlabopaTopHas paboTa
«/3yueHre CMEIaHHOTO COCTMHEHUS
PE3UCTOPOBY»

0,5

but6moreka [TOK
https://m.edsoo.ru/ff0c7410

59

Pa6oTa 1 MOIIHOCTH AJIEKTPHUYECKOT O
ToKa. 3akoH J[xoynsa-Jlenua

bu6morexa IIOK
https://m.edsoo.ru/ff0c7838

60

3akoH OMa U1 OJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenne DJ]C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

0,5

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

61

DNEeKTPOHHAs MPOBOIUMOCTD TBEPJIBIX
METAaJJIOB. 3aBUCUMOCTH
COIIPOTHBJICHHUS METAJIOB OT
temnepaTypbl. CBEpXIIPOBOAMMOCTh

62

DIIEKTPUYECKUNA TOK B BaKyyMe.
CBoiicTBa 2JEKTPOHHBIX IIy4YKOB

63

[TonynpoBOIHUKH, UX COOCTBEHHAS U
npuMecHasi mpoBoguMocThb. CBoiCTBa
p—n-nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

bubmoteka [IOK
https://m.edsoo.ru/ff0c84ae
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DEeKTpUYECKUI TOK B pacTBOpax U

pacriaBax 3JeKTPOJIUTOB. bu6morexa [IOK

64 1
DIEKTPOIUTUYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPONIH3
DIIEKTPUYECKUI TOK B Ta3ax.

65 CamMocTosITeNIbHBIA 1 1 bubmotexa [IOK
HECaMOCTOATENbHBIN pa3ps. https://m.edsoo.ru/ff0c84ae
Momuus. [1nazma
DnexTpuyecKue npudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6motexa LIOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3omacHoCTH
KonrtposnpHas pabota o reme

67 «QuekTpocratuka. [IocTosHHBII 1 bu6mmorexa LIOK
ANeKTpudeckuit Tok. Toku B https://m.edsoo.ru/ff0c88be
Pa3IMYHbBIX Cpeaax»

68 O6o6maromuit ypok 1 bu6moreka [IOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ffOc8a8a

OBIIEE KOJIMYECTBO YACOBIIO 68

I[TPOI'PAMME
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11 KJIACC

KosnuecTBo yacoB JIEKTPOHHBbIE
Ne n/n Tema ypoxa Konrpoabubie | IlpakTuyeckue Hara uudposeie
Beero | paGorsr padoThI U3YMEHMI | oGpazoBaTeabHbIe
pecypcsbl
[TocTosiHHBIE MATHUTHI U UX

1 B3auMoJielicTBUEe. MarHuTHOE TIoJIe. 1 bu6moreka [JOK
Bektop MarauTHOM MHAyKIMU. JInHUM https://m.edsoo.ru/ffoc9778
MarHUTHON MHAYKIIUH
MaruauTtHoe 1moJjie IpoBOJIHUKA C

5 ToKOM. OmbIT DpcTena. 1 bubmmoreka [IOK
B3aumozeiicTBue NpoBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 Bxonnas koHTpOsIbHAs poOOTa 1

4 Jlabopatopnas pabora «M3yueHue 1 1 bubmmoreka [IOK
MArHUTHOTO ITOJISI KATYILKH C TOKOM» https://m.edso0.ru/ff0c98fe
JelicTBuE MarHMTHOTO MOJISI HA
MPOBOJIHUK ¢ TOKOM. Cuia Amriepa.

5 JlaGopaTtopHas pabora 1 1 bubmoreka [IOK
«HccinenoBanue 1encTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOT'O MarHuTa Ha PpaMKy ¢
TOKOM»

JlelicTBE MarHUTHOIO MOJISI HA

5 JBUKYIIYIOCS 3apsDKEHHYIO YaCTHUILY . 1 bubmmoreka [IOK
Cuna Jlopenna. Pabora cubl https://m.edsoo.ru/ff0c9df4
Jlopenna
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OnexTpomaruutHas UHaykuus. [Totok
BEKTOpa MarHUTHOM MHAyKuu. JJC

MHIYKIHMH. 3aKOH 3JIEKTPOMarHUTHON
nHaykuun Papanes

JIabopaTtopHas paboTa
«HccnenoBanue ssBIeHUSA
AIEKTPOMATrHUTHON UHTYKIIUM

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTD. SIBNEHUE
camouHaykiuu. 3/C caMOuHIyKIMH.
DHeprusi MarHUuTHOTO TOJISl KATYIIKH C
TOKOM. DJICKTPOMAarHuTHOE I0Jie

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

10

TexHHuueckune ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, JJIEKTPOABUTATENb,
YCKOPHTEIIN 3JIEMEHTAPHBIX YaCTHUILL,
VMHYKIMOHHAs [1€Yb

11

O6o00maromuii ypok « MarHutHoe
nosie. DIEeKTPOMAarHuTHas WHIYKIUSD)

bu6moreka [JOK
https://m.edsoo.ru/ffOcab82

12

Kontponbshas pabota o reme
«MarHuTHoOE€ 1oe.
DNeKTpOMarHuTHAasI MHIYKIHSD

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

13

CBobOoaHbIE MEXaHUYECKHE
konebanus. 'apMoHuueckue
Konebanus. Y paBHEHHE

rapMOHHYECKUX KOJIeOaHUH.
[IpeBpaienue sHeprun

bu6moreka [JOK
https://m.edsoo.ru/ffOcaf06

14

JlabopatopHas pabora
«HccnenoBanue 3aBUCHMOCTH
neproja MajbIX KoiebaHui rpysa Ha
HUTH OT JJIMHBI HUTH U MacChl TPy3a»
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15

Kone6artenbHbiii kKoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B
U7IcaIbHOM K0JIe0aTeIbHOM KOHTYPE.
AHAJIOTHS MEXITY MEXaHUYSCKUMU H
JIEKTPOMATHUTHBIMU KOJICOAHUSMU

bu6moreka [JOK
https://m.edsoo.ru/ffocbh820

16

®opmyiia TomcoHa. 3aKoH
COXpaHEHUS SHEPTHHU B H]ICATEHOM
KoJIe0aTeIbHOM KOHTY e

bubmuoreka [IOK
https://m.edsoo.ru/ff0ch9c4

17

[IpencraBnenue o 3aTyXar X
koneOanusx. Beinyk1eHHbIE
MexaHu4deckue konebanus. Pesonanc.
Brinyx/1€HHbBIE 3JIEKTPOMAarHUTHbIE
KoJIeOaHMs

bubmioreka [IOK
https://m.edsoo.ru/ffocbb86

18

[Tepemennsiii Tok. CHHYCOUIaJIbHBIN
MepeMEHHbBIN TOK. MOIIIHOCTh
MEPEMEHHOr 0 TOKA. AMIIJIUTYAHOE U
JIEHCTBYIOIIEE 3HAYCHHUE CUJIBI TOKA U
HaNPSHKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ffochd34

19

Tpanchopmatop. [IponsBoacTso,
nepeaayda u moTpedaeHue
JJIEKTPUY ECKOU SHEPrUU

20

YCTpONCTBO ¥ TPaKTUYECKOE
MIPUMEHEHUE HJIEKTPUUECKOr0 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKA, JINHUN
JJIeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

21

DKOJIOrMuecKrue pucKu npu
MIPOHU3BOJICTBE IJIEKTPOIHEPIHH.
Kynberypa ucnonszoBanus
JIEKTPO3HEPTUH B
IOBCEIHEBHOM KU3HU
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Mexannyeckue BOJIHBI, YCIIOBUA

pacnpoctpanenus. [lepuon. CkopocTb

bu6moreka [JOK

22
pacnpoCTpaHEHHUs U IUTUHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U IPOIOIHHBIC BOJTHBI
3Byk. CkopocTh 3ByKa. [ pOMKOCTB bubmotexa [IOK
23
3ByKa. Bricota ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIC BOJIHBI, KX
. bubmoteka [IOK
24 cBoiicTBa U ckopocTh. [lkana
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI paTuOCBS3H U
25 TeneBuaeHus. Pa3BuTne cpeacts
cBsA3U. Papnonokanus
KonTtponbsHas padora «Koaebanus u bubmmoreka [IOK
26
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmMonuHeitHOE pacpocTpaHEHHE
97 CBETa B OJIHOPOJIHOM Ccpere. bubmmoreka [IOK
ToueyHsli HCTOUHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbBI
28 I bu6moreka [JOK
oTpaxeHnus ceera. [loctpoenue
P N P https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B IIJIOCKOM 3€pKaljie
[Ipenomnenue ceera. IlonHoe
29 BHyTpeHHee oTpaxkenue. [IpenenbHbrit bubmmoreka [IOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edso0.ru/ff0cd 76

OTpaXKCHUS
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JlaGoparopnas pabora «M3mepenne

bu6moreka [JOK

30 MOKa3aTess MPeJIOMIICHUS CTEKJIay https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenne nzo0pakeHui B

31 auH3e. PopMyIia TOHKOH JIMH3HI. brommorexa [IOK

https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
JIabopartopHast paboTa

32 «HccnenoBanue CBOWCTB
M300paKeHUM B JIMH3aX»

Hucnepcus cera. CiioxkHBIN cOcTaB

33 oemoro ceera. [[Ber. JlabopaTopHas
pabota «HaOmonenue nucnepcun
CBeTa»

34 WNutepdepenmus ceeta. Judpaxus bubmuotexa [IOK
ceTa. JludpakunonHas pemerka https://m.edsoo.ru/ffOced22
[TonepedyHOCTh CBETOBBIX BOJIH. bu6immoreka LIOK

35
[Tonspuzauus ceera https://m.edsoo.ru/ff0cf02e

36 OnTrueckre mpudOpsl U yCTPOUCTBA U
ycIoBHS UX 0€30MacHOr 0 IPUMEHEHHUSI
I'paHUIBI IPUMEHUMOCTH

37 KJIaccuueckoi MexaHuku. [TocTynaTel bubmuotexa [IOK
crenuaibHOM TEOpUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD OTHOBPEMEHHOCTH.

38 3ameyIcHre BpEMEHH U COKpAIleHUE bubmorexa [IOK

https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus U UMITYJbC PEIATUBUCTCKON
39 ‘{aCTI;/ILIBI. CB}I3: MaC(I:)BI C BHEprueu u bubmmorexa [IOK

HUMITYJIbCOM. 9Hepr1/m IIOKOs

https://m.edsoo.ru/ffOcfc68
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KonTponpshas padora «OnTHka.

bubmuoreka [IOK

40 0) i
CHOBBI CIICHHATBHOU TEOPHH https://m.edsoo.ru/ffocf6f0
OTHOCUTECIHLHOCTH
®otonsl. Dopmyna [Inanka. Dueprus bubmmoreka [IOK
41
U UMITyJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIETOBAHUE Bu6 10K
nOIMOTEKA
42 otodddexta. OneiTer A. I
¢ b https://m.edsoo.ru/ffOcffcd
CroneroBa
3axonsl poToddPexTa. YpaBHEHUE
43 3171HH1Te(1171)Ha Ji)lq)(bOToa(l)g)eKTa Bubnnoreia LIOK
A ’ https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» gporoaddexra
Hasnenune ceta. OnwiTel 1. H.
44 JlebenmeBa. XuMudeckoe IeicTBre bubmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTHYECKOE TPUMECHEHHU !
45
(dhoTodIEMEHT, GOTOTATYIHK,
coJiHeyHas 0aTapesi, CBETOJINO/
46 Pemrenne 3aga4 mo reme «1€MEHTHI bu6mmoreka [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OIBITE
47 Peszepdopaa mo paccesHuto a-uyactu bromrorexa LIOK
pPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas monenp aToMa
bubmioreka [IOK
48 IlocrynaTer bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenue u noryiomnieHne GoToHOB
bu6moreka [JOK
49 MIPH TIEPEX0JIe aTOMa C OAHOTO YPOBHS

SHEpPruu Ha Apyroi. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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50

BosHoBbIe cBolicTBa yacTull. BoJIHEI
ne bpoiins. KopryckynsipHo-
BOJIHOBOM ayayin3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4eHHE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

51

OTKpbITHE paIMOaKTUBHOCTU. ONBITHI
Pesepdopaa o onpenenenuio cocraBa
pPaaoOaKTUBHOTO U3TyYEHUS

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

52

CaoiicTBa anbda-, 6eTa-, ramma-
u3nydeHus. Bousaue
pasoaKTUBHOCTH Ha JKUBBIE
OpraHu3Mbl

53

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OerTa-
pacnaa. ['amma-uznyyenue

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162

o4

DHeprust CBsI3U HyKJIOHOB B sIJIpE.
SnepHseie peakuuu. SAnepHbii
peaxtop. [Ipo6iembl, mepCcneKTUBHI,
9KOJIOTMYECKUE aCIEKThI SAEePHON
SHEPTeTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

55

DnieMeHTapHble YacTUllbl. OTKphITHE
no3uTpoHa. MeTo1bl HaOJIIOICHHS 1
perucTpanum 3J1eMeHTapHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoxelicteusa. ExnHCTBO
(hbU3HYECKOi KapTUHBI MUPAY

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Kontponbnas pabora «KBanToBas
¢buznka»
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https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

S7

Dranbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MEPOBO33pPEHY €CKOE
3HauYCHUE acTpoHOMUU. Bun
3B&3aHOrO0 HeOa. Co3Be3nus, sipKue
3BE3/1bI, MIJIAHETHI, UX BUIUMOE
nexeHue. ColHevHas cuctema

58

Comune. ConHeuHas akTHBHOCTb.
Uctounuk sneprun CoiHIA U 3BE3]

59

3BE3/1bl, UX OCHOBHBIE
XapaKTepUCTUKHU. 3BE3/bI TJTABHOM
MOCJIEA0BaTENIbHOCTH. BHYyTpEeHHEE
crpoeHue 38€31. CoBpeMeHHbIE
HPEICTABIICHUS O IPOUCXOKIACHUU U
spomonuu COJIHIIA U 3BE3]

60

Mueunsiii [TyTh — Hama ["anakTuka.
[Tonoxenue u neuxenne CoiHLa B
lNanaktuke. 'anmaktuku. Y€pHbIE IBIPHI
B SIIpax TaJIaKTUK

61

Bcenennas. PazOeranue rajakTHk.
Teopus bonpuioro B3phIBa.
PenukroBoe uznydeHue.
MeraramakTiuka

62

Hepemennsie mpo6aemMbl aCTPOHOMHUH

63

O6006maromuii ypox. Pons pusuku n
ACTPOHOMMH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITUAIbHOMN U
ITHUYECKOH cdepax IesaTeTbHOCTH
YyeJoBeKa
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64

O606maromuii ypok. Poib u mecto
(bU3MKK U aCTPOHOMUU B

COBPEMEHHON HAYYHOW KapTUHE MUpa

65

O606maromuit ypok. Pons
¢buznyeckoif Teopun B popMHUpOBaHUU
MpeCTaBICHUN 0 PU3HUECKOi
KapTUHE MUpa

66

Htorosas koHTposbHAs paboTa

67

O6o6maromuii ypok. Mecro
($u3nyecKoil KapTUHBI MUpPA B 00111EM
psIly COBPEMEHHBIX
€CTECTBEHHOHAYUYHBIX MPECTABICHUI
0 IIpUpoze

68

Pe3epBHBI yPOK.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOIT'PAMME

68
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YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

1. I".4. Msakumes, M.A. Tlerpoa, C.B. CrenanoB ®usuka 10 k1. YueOHuk. Ouszuka
10 xn.: yueOHUK 17151 00111€00pa3oBaTeIbHbIX OpraHu3anuii. ba3oBslii ypoBeHb. M.:
Hpoda, 2023

2. A.IL. PeivkeBuu. COopHUK 3ana4 o ¢usuke. Mocksa, poda, 2005 - 2017 r

3. Coopuuk 3axa4 no ¢pusuke 1t 9 — 11 knacco. CocraBurens I'.H. Crenanosa. M..:
«IIpocsemenney, 1996 r.

4. 3apanus obpazoBarenpHoro noprana Pemy EI'D

METOANYECKHUE MATEPUAJIBI IJIs1 YUUTEJA
1. T'.A. Mskumes, M. A. Ilerposa, C.B. CrenanoB ®usuka 10 k1. YueOnuk. Ouznka
10 xi1.: yaeOHUK 111 00111€00pa3oBaTeIbHBIX OpraHu3aiuii. bazoBelil ypoBeHb. M.:
Hpoda, 2023

2. A.1L. PeivkeBuu. COopHuk 3anay no ¢usuke. Mocksa, poda, 2005 - 2019 r.

3. Coopnuk 3ama4 no ¢usuke ;s 9 — 11 knmaccon. Coctaputens [.H. Crenanosa. M.:
«IIpocemenne» 1996 r. 4. I'.B. Mapkuna ®@usuka 10 knacc. [loypounsie TuiaHsl 1Mo
yueOnuky I'.5l. Msxumesa, b.b. byxosnesa. B.: Yuurens, 2004.

4. BonkoB B.A. Iloypounsie pa3padotku no ¢usuke. 10 kmace. M.: Bako, 2006.

5.COOpHHMK TECTOBBIX 33JaHUN JUIsl TEMATHUYECKOrO M UTOrOBOrO KOHTpOJs. dusnka

10 kmacc. M.: «Uuremnexr-Lentp», 2004 1. 7. CM. Amungpromeukun, A.C.

CrnyxaeBckuii. ®uznka. «KOHCTPYKTOP» CaMOCTOSITENIbHBIX M KOHTPOJBHBIX PadoT.
10 — 11 xmacchi.

[Tocobue nnst yaureneit. M.: IlpocBemenue, 2010. lonomauTenpHas nureparypa:

1. T'opnosa JI.A. UnTerpupoBanubie ypoku gusuku. / — 11 knaccesl. M.: Bako, 2009.
2. 3opuH H.U. DnextuBHbINi Kypc «DneMeHThl Ouodusukm». kiacc.M.: Bako, 2007
3. I'pebenkuna T.M. ®usuka. [Ipenmernas nenens. B. Kopudeii, 2008.

4, TTepensMman .. 3anumarensHas ¢usuka. M.: Hayka, 1983.

5. ®usuka B cxemax u tadbnmiax/ Coct. C.A. Co6onera. CIIG.: « Tpuron», 2006.

6. I'opnosa JI.A. Onumnuane! no pusuke. 9 — 11 kmacesl. M.: Bako, 2007

7. JIeimapeBa H.A. ®uszuka 9 -11 knaccel. [IpoekTHas aesTeabHOCTh yyamuxcs. B.:
VYuurenn, 2008.

8.'.A. bennpukos, b.b. ByxoBiieB u np. 3aauu mo pusuke A1 MOCTYNAOIINUX B
By3bl. M.: «Hayka»,1987r.

9. I'.B. Menenun. ®usuka B 3amadax. M.: «Haykay», 1985 .

10. H..T'onpadap6. COopHUK BOMPOCOB U 33j1a4 1o ¢usnke. M.: «BpIciias mkonay,
1982 r.

11. EI'D — 2009, ®usuka, M.: «Actpenby, 2008 r. (TecTsl).

12. .M. T'ensrar, JI1.O. I'enpenmreiin, JI.A. Kupuk. 1001 3anaua no ¢pusuke. M.:
«Mnekcay, 2007 .
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13. A.B. Xyropckoii u ap. Kak crats yueHbIM. 3aHATHS MO (PUBHUKE CO

crapmekiaccHukamu. M.: «['moGycy», 2007.

14. Camoe moHOE U3/1aHNE THIIOBBIX BAPHAHTOB peanbHbIX 3ananuit EI'D 2009
¢duznka

/Coct. A.B. bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009.

15. EI'D. YHuBepcalibHbIe MaTepPHAIIbI s TOATOTOBKH ydamiuxcs. ®usnka 2010/

ABT.- cocT. B.A. Opnosu np. M.: «uTtennektlientp», 2010.

16. ®wuzuka. [logroroska k EI'D — 2020

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. JKusas usuka: odydatomias mporpamma. http://www.int-edu.ru/soft/fiz.html
2. Ypoxu (pu3nku ¢ ucrnoip3zoBanrem MaTtepuera. http://www.phizinter.chat.ru/
3.®wusuka.ru. http://www.fizika.ru/
4. dusuka: KoJwieKus onbIToB. http://experiment.edu.ru/
5. ®u3uKa: 3JIeKTPOHHAs KOJUIEKITUS OIBITOB.
http://www.school.edu.ru/projects/physicexp
6. https://resh.edu.ru/
7. https://infourok.ru/
8. https://multiurok.ru/
9. https://nsportal.ru/
10. http://www.myshared.ru/
2. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHUE
OBPA30OBATEJIbHOI'O ITPOLIECCA
YYEBHOE OBOPYJIOBAHUE
KommnrwroTep, nHTepakTHBHAS 1ocka. Habop mabopatopHoro o6opymoBaHus st
(U3HYECKOro SKCIEPUMEHTA.
OBOPYIOBAHUE JIJIA TTPOBEJIEHUS JIABOPATOPHBIX,
[IPAKTUYECKUX PABOT, JEMOHCTPAILINIA
[Hudposas buznyeckas 1adoparopus
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