MNOACHUTEJIbBHASA 3AIIUCKA
Pabouast nporpamma yyeOHoro npeamera «®@usuka» ns 10 -11 kiaaccos paspadorana B
COOTBETCTBMH C:

®enepanbHbIM 3aKOHOM OT 29 nexabps 2012 roga Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- mpukazoM Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 371 "O06 yrBepxkaeHun deaepaaibHOn
00pa3zoBaTebHON MPOTrpaMMBbI CPETHEro 001Iero 00pa3oBaHus";

- @epepallbHBIM  TOCYIJApCTBEHHBIM  00pa30BaTEJIbHBIM  CTAaHJAPTOM  CpEIHEro  oOLIero
o0Opa3oBaHus, YTBEPKACHHBIM NpuKa3oM MuHucTtepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu
ot 17.05.2012 Ne 413 (c UBMEHEHUSIMHU);

- npuka3zoM Munnpocseuienus Poccuu ot 22 mapra 2021 rona Nel15 «O0 yreepxaenuu [lopsiaka
OpraHM3alii U OCYLIECTBJICHUS 00pa30BaTeIbHON JESITEILHOCTU 110 OCHOBHBIM 00I€00pa30BaTeIbHBIM
porpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HAYaJIbHOIO OOILEro, OCHOBHOIO OOILEro W CPEIaHEro
00111ero 00pa3oBaHUMN;

- 00 yrBepxaeHun canutTapubix npasui CII 2.4.3648-20 «CaHuTapHO-3MHUIEMHOJIOTHYECKHE
TpeOOBaHUs K OpraHU3alusM BOCIUTAHUS U O0y4EHUS, OTAbIXA U 03JJ0POBJICHUS AETEN U MOJIOICHKI.

Pabouast nporpamma yyeOHoro npeamera «®@usuka» niasa 10-11 kaacca pazpadorana Ha
OCHOBe:

- pabouas nporpamma pazpadboraHa Ha ocHOBe DeepasibHON pabouel mporpaMMmBbl;

- yueOnuka ans 10 xnacca I'.5l. Mskuwes, b.b. byxoBues, H.H. Corckuii. M. - [IpocBeuienue,
2022 ron.

- yueOHuka ans 11 xnacca I'.Sl. Mskuwmes, b.b. byxosues, H.H. Corckuii. M. - [IpocBeuienue,
2022 ron.

OO0masi xapakTepucTKa yueOHOro npeamera «®uznka»

[Tporpamma mo ¢usuke 6a30BOr0 ypoBHSI HA YPOBHE CpeAHEro 00Iero oOpa3zoBanus pazpadboTaHa
Ha OCHOBE IOJIOXKEHUH U TpeOOBaHUI K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMmBl,
npencraBieHHblx B PI'OC COO, a takxe ¢ yuétoM (enepanbHoil paboueil mporpaMMbl BOCIIUTAaHUS U
KOHLIEMIIIMU IIpernojaBaHusi ydeOHoro mpenmera «®Pusuka» B 00pa30BaTeNbHBIX OPraHU3aLUiX
Poccuiickoit @denepanuu, peanu3yonux OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMBbI.

Copepxanue mporpammbl 1o (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO- HAy4YHOU
KapTuHbl Mupa oOydaromuxcst 10-11 kmaccoB mpu oOydenuu ux (usuke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JESTeIbHOCTHOrO mnojaxoxaa. [Iporpamma mo ¢u3uke COOTBETCTBYET TPeOOBAHUIM
OI'OC COO K mIaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM pe3ysbTaTaM 00y4YeHus,
a TaKKe YYUTHIBAET HEOOXOJAMMOCTh pealu3alld MEXIPEIMETHBIX CBA3€H (PU3MKU C €CTEeCTBEHHO-
HayyHbIMM Yy4eOHbIMHU IpenMeTraMu. B Heil ompenenstorcs OCHOBHBIE LEMM H3Y4eHHs] (U3UKU Ha
YpOBHE cpelnHero ooOuiero oOpa3oBaHMs, IIJJAHUPYEMbIE pe3ylbTaTbl OCBOEHHUS Kypca (DU3HKU:
JTUYHOCTHBIC, METaINpeMETHBIC, TPEAMETHBIC (Ha 0a30BOM yPOBHE).

dusnka Kak Hayka 0 Hambojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTYMAs B Ka4eCTBE y4eOHOTO
mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHM 00 OKpYXKarolleM MHpeE.
[IkonpHBIA Kypc (PU3MKH — CHUCTEMOOOpA3yIOUIUIl JIs €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHHUM, M3y4aeMbIX XUMHUEH,
ounosoruert, ¢uzmueckoil reorpadueli W acrpoHommeit. lcmosib30BaHWE M aKTUBHOE NPUMEHEHHE
¢bu3nyecKux 3HAHUU OINpeAesnsieT XapakTep U pPa3BUTUE pPa3HOOOPA3HBIX TEXHOJOTHMH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJYYEHHS] HOBBIX MAaTE€pHAOB C 33JaHHBIMHU
CBOMCTBAaMM M  Jpyrux. V3yueHue (QU3MKM BHOCUT OCHOBHOM BKJaag B (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OO0y4aromuxcs, B pOpMUPOBAHNE YMEHUN IPUMEHSATH HAyYHBIH
METO/1 IO3HAHUS ITPH BBIIOJHEHUU UMHU Y4EOHBIX UCCIIeI0BaHUN.

B ocHOBYy kypca (u3uku myis ypoBHS CpeIHETO OOIIero oOpa3oBaHUS TOJIOKEH P HACH,
KOTOpbIE MOXHO paccMaTpUBaTh KaK MPUHIIMIIBI €70 MOCTPOSHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SBISETCS JOTUYECKH 3aBEpUIEHHBIM, OH
COJIEP’KUT MaTepHall M3 BCEX pas3lesioB (PU3MKH, BKIIOYAET KaK BOIPOCHl KJIACCUYECKOM, Tak U



COBPEMEHHOMN (PU3UKU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM C HEW Marepuan Kypca (U3MKU OOBEIUHEH BOKPYT
¢usnueckux teopuid. Bemymum B Kypce sBisercd (HOpMHpOBaHHE IMPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzauus npearnoiaraeT HCIOJIb30BAHUE TI'yMaHUTapHOTO
MOTeHIIMAIa PU3NYECKON HayKH, OCMBICIIEHHE CBA3H Pa3BUTUS (PU3UKU C Pa3BUTHEM OOILECTBA, a TAKKE
C MUPOBO33PEHUYECKHMH, HDABCTBEHHBIMU U HKOJIOTUYECKUMU MPoOIeMaMHu.

Hoes npuknaomnoii nanpasnennocmu. Kypc ¢usuku mnpeamnosaraer 3HaKOMCTBO C HIMPOKUM
KPYroM TEXHHUYECKUX U TEXHOJIOTUUECKUX IPUIIOKEHUN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercss IMOCPEJICTBOM  BBEJIEHHUS DJIEMEHTOB  COJIEp)KaHUS,
MOCBAIIEHHBIX JKOJOTMYECKHMM IMpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C pa3BUTUEM
TEXHUKU U TEXHOJIOTHH, a Takxke OOCYyXJeHus MNpoOJieM paluoHAIbHOTO MPUPOAOIOJIb30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepxHEBBIMU dJIEMEHTaMH Kypca (U3MKKM Ha YpOBHE CpeaHero oouiero o0Opa3oBaHUs
ABIAIOTCS  ¢Qu3nyeckue Teopun (POpMUpOBAHUE IMPEJICTABICHUM O CTPYKType IOCTPOCHHUS
¢buznyeckoi Teopum, posiv PyHIaMEHTAIbHBIX 3aKOHOB U IPUHLIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX
O MpUpOJE, TpaHHUIAX HPUMEHUMOCTH TEOPHM, Uil ONUCAHUS E€CTECTBEHHO-HAYUHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-JIeSTEIbHOCTHBIA MOJIX0J B Kypce (DU3MKU peaqu3yercs MpekJe BCEro 3a CYET
OpraHu3aluy SKCIEPUMEHTAILHON JesTenbHOoCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca Gpusmku
— 3TO HUCHOJIb30BAaHHWE CHUCTEMbl ()POHTAJBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JIaDOpPaTOPHBIX
paboT, KOTOphIe B MporpaMMme 1Mo (u3NKe 0ObETUHEHBI B OOIIUN CIUCOK YYCHUYECKUX MPAKTUUECKHUX
paboT. Brienenue B yka3aHHOM MepevHe J1abopaTOpHBIX pabOT, MPOBOJIUMBIX Ul KOHTPOJIS U OLIEHKH,
OCYILIECTBJISIETCS] yYaCTHUKaMU 00pa30BaTEIbHOTO MpoLecca UCX0/Is U3 0COOEHHOCTEN IIIIaHUPOBAHUS U
ocHaleHus: kabuHera ¢usuku. Ilpu 3Tom oOecneunBaercs OBIaZeHHE OOYYAIOIMIMMHCS YMEHUSIMHU
MIPOBOJUTH KOCBEHHbIE U3MEPEHHUS, UCCIIEJOBAHMS 3aBUCUMOCTEN (PU3NUYECKUX BEIUYHUH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbinoe BHUMaHuE yAEIsSeTCsl PElICHUI0 pacu€THBIX M KadeCTBEHHBIX 3ajad. [lpu stom ans
pacuéTHBIX 3a/7a4 NPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO 3aJaHHOW (U3UYECKOM MOJIENblo,
MIO3BOJISIFOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK M3 OJIHOTO paszjela Kypca, Tak U
MHTErpupys 3HaHUS U3 Pa3HbIX pa3fesioB. Iy KaueCTBEHHBIX 3aJady MPUOPUTETOM SIBIIIOTCS 3a/JaHUs
Ha 00bsSCHEHUE MPOTEKaHUs (PU3MUECKUX SIBJICHUI U MPOILIECCOB B OKPYXKAIOILIEH JKU3HU, TpeOyroline
BbIOOpa PU3NUECKOM MOIEIH JUIsl CUTYallUH IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu GI'OC COO k maTepHabHO-TEXHHYECKOMY O00ECIEYCHHIO
y4aeOHOTr0 Tporiecca 0a30BbIi YpOBEHB Kypca (PH3UKHN HAa yPOBHE CPEHETO O0IIero 00pa3oBaHus JOJDKEH
U3Yy4aTbCs B YCIIOBUSX MPEAMETHOIO KaOuMHeTa (PU3MKHU UM B YCIOBMUSIX MHTETPUPOBAHHOTO KaOHWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B  kaOwHeTe QU3MKK JOKHO OBITh HEOOXOIUMOE
naboparopHoe 0O0OpyJOBaHHE JUIs BBIIOJHEHUS YKa3aHHBIX B IporpamMme mo (U3MKe y4EHUYECKHX
MIPaKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE 000PYA0BaHHUE.

JlemoHcTpaloHHOe 00opyoBaHue (OpMHUPYETCss B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAJIBHOM
JOCTaTOYHOCTH W oOecnedyrBaeT IOCTAHOBKY IEPEUYMCIEHHBIX B MpOrpaMMe Mo (pu3nkKe KIHYeBBIX
JNEMOHCTpAIlMii A7  WCCIIEOBAaHUS H3Y4aeMbIX SBJICHUM UM MPOLECCOB, OSMIHUPUYECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe oGopynoBaHHe Ui YYEHHMUECKHX MPAaKTUYECKUX padoT (opmupyercs B BUJE
TEMaTUYEeCKMX KOMIUIEKTOB U 0OecreynBaeTcsi B pacuére OJHOr0 KOMIUIEKTa Ha JIByX O0y4aromuXcs.
TemaTnueckre KOMILIEKTHI JaOOPaTOPHOTO 000pyI0BaHUS JOJHKHBI ObITH HOCTPOEHBI HA KOMILIEKCHOM
MCIO0JIb30BAHNHU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM
B BUJIE IIU(POBBIX Ja00PATOPUA.

Lenu u 3an0a4u u3yvyeHus: yueOHoro npeamera «@uszuka»
OCHOBHBIMU LEJSIMU U3Y4eHUs (PU3UKHU B 0011EM 00pa30BaHUN SBJISIOTCA:



. dbopMHUpOBaHME MHTEpPeCa M CTPEMIICHHS OOy4aloUMXCsi K HayyHOMY H3YyYEHUIO
IIPUPO/IbI, PA3BUTHE UX HHTEIIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTENH;

. pa3BUTHE MPEJICTaBICHUMM O HAaydyHOM METOJ€ IO3HaHus U  (popMHpOBaHUE
HCCIIEIOBATENIbCKOIO OTHOLIEHUS K OKPYXKAIOUIUM SIBJICHUSIM;

. (dbopMHpOBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4yeHHS OCHOB CTPOEHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKH;

. (dbopMupoBaHHE YMEHHUHN OOBSICHATH SIBJCHHUS C MCIOJIb30BAaHUEM (U3NYECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTeIbCTB;

. (dbopMupoBaHHE MPEACTABICHUN O PO (PU3UKU UL Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

OcHoBHbIE 32124 y4eOHOro npeamera «®@usuka» - chopmMupoBaTh y 00yyarommxcs:

o npuoOpeTeHnue cucTeMbl 3HAHUNH 00 00mKX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKJIIOYAs MEXAHUKY, MOJIEKYJSPHYIO (PU3UKY, JIEKTPOJAMHAMUKY, KBAHTOBYIO (U3MKY U
AJIEMEHTHI acTPO(PU3UKY;

. dbopMHUpOBaHME YMEHMIl TNPUMEHATh TEOPETUYECKHE 3HAHUS I OOBACHEHUs
¢busznueckux SBJIEHUH B TMPUPOAEC U JUId MPUHATHS NPAKTUYECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU;

. OCBOEHHE CIOCOOOB pELIEHUS pa3JIMYHbIX 3aJad C SBHO 3aJaHHOW (U3HYECKOM
MOJENbI0, 3a/1a4, MOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/aHHE (PU3MUECKON MOJENH, aJeKBAaTHOM
YCIIOBUSM 3a]1a4H;

. NOHUMaHHe (U3NYECKUX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOILYIO CPELY;

. OBJIQJICHUE METOJaMHU CaMOCTOSITEJIBHOTO IUUIAHUPOBAHUS W IMPOBEINCHHS (PU3HUECKUX
SKCIEPUMEHTOB, aHaJIM3a U MHTEPIpPETaluu UHPOPMAIINH, ONPEENIEHUs TOCTOBEPHOCTH MOJYy4EHHOTO
pe3ynbTrara;

. CO3ZIaHME YCIIOBUM JJIsl Pa3BUTUS YMEHHMH MPOEKTHO-HUCCIIEI0BATENIbCKONW, TBOPUECKOMN
NeSITeIbHOCTH.

Mecto yyeOHOro npeamera
«®Pu3nKa» B y4eOHOM ILIaHe
bazoBblii  ypoBeHb  u3yuyeHHs ~ (QU3MKM ~ oOecreyuBaeT  IMOATOTOBKY  oOydaroluxcs,
OpUEHTUPOBAHHBIX HA TE€ CIELUAIBHOCTH, B KOTOPHIX 3HAHUE (PU3MUECKOW KapTUHBI MUpPA SBISIETCS
HEOOXOIMMBIM Ui TPO(ECCUOHAIbHON AEATEIbHOCTH, Y4acTHE B IPOEKTHOM U HCCIEA0BATEIbCKOM
NEATENbHOCTH, CBSI3aHHOW C MEKJIMCLHMIUIMHAPHOW M TBOPYECKOM TEMAaTHKOM, BO3MOYKHOCTh PELICHUS
3a/1a4 0a30BOT0 YPOBHS CJIOKHOCTH EMHOrO rocy1apcTBEHHOTO dK3aMeHa 1o (u3HKe.
Ha wusyuenme ¢usuku (0a30BBIA YpOBEHb) Ha YPOBHE CpemHero oOmero o0pa3oBaHUs
orBoguTcst 136 wacoB: B 10 kiacce — 68 wacoB (2 waca B Henenw), B 11 kiacce — 68 vacos (2
yaca B HEJIENIO).

Yder BocnIuTATEIHHOI0 NOTEHIMAJIA YPOKOB yueOHOro npeamera «Ouznka
Peanuzanuss nenarorudeckMMu  pabOTHUKAMU — BOCIUTATENBHOTO IMOTEHIHUANa YPOKOB  (DU3HUKH
[IPEAIoaraeT cieayouee:

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHUN MEX]y MeAarornyeckuM pabOTHUKOM M OOydarouuMucs,
CHOCOOCTBYIOLIUX MMO3UTUBHOMY BOCIPUSATHIO 00y4arolIMMHCS TPeOOBAHUN U MPOCHO MEAAroruyeckoro
paboTHUKA, MPHUBICYCHUIO UX BHUMaHHUS K OOCyKJaeMoil Ha ypoke HH(pOpMaluu, aKkTUBU3ALUU
IM03HABATCILHOM ICITCIILHOCTH;

- moOyxaeHue oOydarommxcs COOJII0JaTh Ha YpPOKe OOLIENPUHATHIE HOPMBI TOBEICHUS, IpaBUiIa
oOuieHuss co cTapuuMH (MeJaroruyecKuMu pa0OTHHKaMH) W CBEPCTHHUKaMM (0Oydarolumucs),
MPUHIMIBI Y4eOHOM NUCHUIUIMHBI M CAMOOPIraHU3allHiH;

- NpUBJICYEHHE BHUMaHUs OOy4alOUIMXCS K LIEGHHOCTHOMY AacCIEeKTy H3Yy4aeMbIX Ha YypOKax SIBJICHUH,



OopraHu3aIys uX padoThl ¢ MOJTy9aeMOi Ha YPOKEe CONMAIBLHO 3HAYNMOM HH(MOpMaIueil — HHUIIMUPOBAHNE
ee 00CYXCHHS, BICKa3bIBaHMS OOYJAIOIIMMUCS CBOETO MHEHHS 10 €€ MOBOTY, BRIPAOOTKH CBOETO K HEH
OTHOIIICHHUSI;

- HUCIOJIb30BaHHME BOCHIUTATENbHBIX BO3MOXKHOCTEH coJAep)kaHHMs y4yeOHOro mpeameTra depes
JNEMOHCTPAIMI0 OOYUYaIOMIUMCSl TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHUS, IPOSBIICHUS
YEJIOBEKOTFOOHS U T0OPOCEPACUHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHUS, 3a1a4 TS
perieHus1, TpoOJIEeMHBIX CUTYAINH It 0OCYXICHUS B KJIacce;

- MPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OpPM pabOThl C OOy4YAIOMIMMUCS: WHTEUICKTYalbHBIX HUTD,
CTUMYJUPYIOIINX TO3HABATEIPHYI0O MOTHBAIMIO OOYYarONIUXCs; JIUIAKTHUYECKOrO Tearpa, TJIe
MOJTyYCHHBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBHBIX IMOCTAHOBKAX; JUCKYCCHUU, KOTOPHIC TAIOT
00yJaronMMcs BO3MOKHOCTh MPUOOPECTH OTBIT BEJACHUSI KOHCTPYKTUBHOTO JHAJIOTA; TPYMIIIOBOW pabOThI
WU paboTHI B Mapax, KOTOPHIE y9aT KOMaHIHOM pab0Te 1 B3aUMOJCHCTBUIO C IPYTUMU JIETHMU,

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIC TOMOTAIOT MOAAEPKaTh MOTUBAIMIO O0yUJarOIMUXCs K
MOJYyYCHUIO 3HAHWUN, HAJTAXKWUBAHUIO TO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIICHHM B KJIacce, MOMOTAIOT
YCTaHOBJICHUIO T0OOpO’KeNaTeIbHON aTMOCc(Epsl BO BpeMs YPOKa;

- opraHu3anus me@cTBa MOTUBHPOBAHHBIX W IPYAUPOBAHHBIX OOYJAIONIUXCS HAJl X HEYCIICBAIOIIUMH
OJIHOKJIACCHUKAMHU, JAIOIIETO UM COI[MAIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U B3AaUMHOM TTOMOIIIH;

- UHULIMUPOBAHUE U MOJICPIKKA UCCIIEIOBATEIBCKOM ACATEIHPHOCTH O0YUYaOIIUXCS B PAMKax pean3aluu
MMH WHAUBUAYATbHBIX W TPYIIOBBIX HCCICAOBATEIILCKUX IMPOEKTOB, YTO JAacT OOy4YaroIuMcs
BO3MOXKHOCTh  NPUOOPECTH HABBIKK CaMOCTOSITEJILHOTO  PEIICHUS TEOPETHYECKOW  MpPOOIEeMBl,
TEHEPUPOBAHUS M OQOpPMIICHUST COOCTBEHHBIX HJEH, YBAKHTEIBHOTO OTHOIICHUS K UYYKHM HJCSM,
ohOpMIICHHBIM B paboTax Jpyrux HCCIEAOBATENICH, HABBIK MyOJIMYHOTO BBICTYIUICHUS TIE€pe
ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOYKHU 3PEHUSL.

Pesynbrartel emMHCTBA y4eOHOW M BOCIHMTATEIHLHON JIESITEIIBHOCTH OTPaXXEHbI B pasjaene pabodeit
nporpaMMbl «JIMYHOCTHBIEC pe3ybTaThl W3ydeHUs ydueOHoro mpeamera «Du3nkay Ha ypOBHE CPEIHETO
0011ero 00pa3oBaHUM.

Conepxanue yueoHoro npeamera «Dusuka

COJEP/KAHUE OBYUEHUA
10 KJIACC
Paszpen 1. ®u3uka 1 MeTOABI HAYYHOI'O ITO3HAHUS

®uszuka — Hayka O mnpuponae. Hayunple MeTonapl NO3HaHMsA OKpyXkaromero Mupa. Poib
SKCIEPUMEHTa U TEOPUM B IPOLECCE MO3HAHUS MPUPOJIBL. DKCHEPUMEHT B ¢pu3uke. MojenupoBaHue
(bu3nyecKuXx sIBJIEHUN uIpoleccoB. HayuHble runoTessl.

Ouznyeckue 3aKOHbl M Teopuu. ['paHULBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHiun
COOTBETCTBHUSI.

Pons u wmecto ¢usuku B (GOpMHUPOBAHUM COBPEMEHHOM HayyHOW KapTUHBI MHUpA, B
MIPAKTHUYECKOU IEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu
AmnasnoroBbie U TU(POBBIE U3MEPUTETBHBIE TPUOOPHI, KOMIIBIOTEPHBIC JATUNKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe ABrkeHHe. OTHOCHTEILHOCTh MEXaHHYECKOro IBMKeHHsA. CHcTeMa OTCUéra.
Tpaexkropus.

[Tepememnienne, CKOpocTh (CpemHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U  YCKOPEHHE
MaTepuajIbHON TOYKM, WX TMPOCKIMH HAa OCH CHUCTEeMbl KoopauHaT. ClIo)KEeHHE TEpEeMEIIeHU |
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE WPSAMOJIMHEWHOE NBIKEHHE. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMEIICHUS] MAaTEpUATbHON TOUYKH OT BPEMEHHU.



CBoboaHoe mazieHne. Y cKopeHrne cB0OOTHOTO TTaICHHMSL.

KpuBonuueitHoe nBuxeHue. [[B>KeHHWE MAaTEpUAIbHOM TOYKH IO OKPYKHOCTH C IIOCTOSTHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAas CKOpocTh. Ilepmom m wactora oOpamieHwus.
LlenTpocTpeMUTenbHOE YCKOPEHHE.

TexHuveckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: CIHIAOMETP, JIBHKEHUE CHapSIOB,
LICIIHBbIC U PEMEHHBIE IIEPENAYUH.

Jlemoncmpayuu

Mogens cucTeMbl 0TCUYETA, UILTIOCTPAIHS KHHEMATHUYECKIX XapaKTEPUCTUK JIBIKECHUSI.

[IpeobpazoBanue NBMKEHHI C HCTIOIB30BAaHUEM MIPOCTHIX MeXaHU3MOB. [lanenue ten
B BO3JIyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue npukeHus Tena, OpoIeHHOro O/ YIJI0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenune yckopeHus cBoOomHOTO majaeHus. HampaBneHnue
CKOPOCTH TIPH JIBUYKEHUU TI0 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
N3yuenue nBuxeHus Tena, OpOoUIEHHOTO TOPU30HTAIBHO.
W3ydeHue nBUKEHUS Tella 110 OKPYKHOCTU

Tema 2. /lunamuka

[IpuHnun otHOocuTensHOCTH ['amunes. llepseiii 3akoH HbroroHa. MHepuuanabHbIE CHUCTEMBI
oTCcY€Ta.

Macca Ttena. Cwuma. Ilpunnmn cymeprio3unu  cui.  Bropoit 3akon  Herlotona mst
MaTepuaibHON TOUKH. TpeTuil 3akoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3akoH BcemupHOro TAroreHus. Cuna tsokectu. I[lepBas kocmuyeckas ckopocTb. Cuia
ynpyroctu. 3akoH 'yka. Bec tena.

Tpenue. Buabl TpeHus (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJBXEHUA M cuia TpeHus nokosd. Kosdduument tpenus. Cuna cOnpoTUBICHHS IpU
JBUKEHHUH TeJa B )KUIKOCTH WJIH rase.

[TocTynarensHoe U BpauiaTelbHOE ABM)KEHHE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTENIBHO ocu BpaunieHus. [lmeuo cuibl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuyeckue YCTpOHMCTBAa U  IPAKTHUECKOE NPUMEHEHME: MOJIIMITHUKH, JBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME HHEPLIUH.

CpaBHeHME Macc B3auMOACHCTBYIOIMKX Tel. Bropoii 3akon HeroToHa.

N3mepenue cuit. CioxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT Jie(OopMalIHH.

Hesecomocts. Bec Tena mpu yckopeHHOM moabéme u maaeHun. CpaBHEHHE CHIT
TPEHUSI TOKOS1, KAUEHUSI U CKOJIbKEHUS.

VYcnoBust paBHOBecus TBEPAOTO Tena. Buabl paBHOBeCHS!.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3yuenue nBuxkeHus: Opycka o HaKJIOHHOM IIOCKOCTH.

HccnenoBanue ycnoBuii paBHOBECHUS TBEPIOIO Teja, UMEIOLIEr0 OCh BpallleHHSL.

Tema 3. 3akonvl coxpanenusn ¢ mexaHuke
Nmnynec marepuanbHOW TOYKM (T€da), CUCTEMbl MaTepHalbHBIX TOoYeK. VMIynbc cuiibl u
M3MEHEHHE UMITYJIbCca Tejla. 3aKOH COXpaHEHUsl uMIyJbca. PeakTuBHOE NBMKEHUE.



Pa6oTa cuiibl. MOIHOCTB CUJIBL

Kunernueckas sHeprusi MmarepuanbHoi Touku. Teopema 00 U3MEHEHUH KUHETUYECKOM SHEpruu.

[TorenumaneHas sHeprus. lloTeHuumanbHas SHeEprust ynpyro aeGOpMHpPOBAHHOW MPYKUHBI.
[ToTennmanpHas 3HEprust Teaa BOIU3U NOBEPXHOCTH 3€MJIH.

[loTeHnmanpHple W HeMOTEHUHMabHbIE CHIbL. CBA3b pabOThl HEMOTEHIHAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs MEXaHUUECKON SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOIEp, NPYKUHHBII
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE JBHKEHHE.
[lepexon moTeHIMANIbHON SHEPTUU B KHHETUYECKYIO U O0paTHO.

Paspnen 3. Mouiekyasipaast Gu3MKa ¥4 TEPMOAMHAMHMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeOPUU

OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKONM TEOpUHM U HUX ONBITHOE OOOCHOBaHUE.
bpoynosckoe pBwxkenue. uddysus. Xapaktep IBUKEHUS W B3aUMOJCIHCTBHS 4YaCTHUI[ BELIECTBA.
Monenu cTpoeHust ra3oB, KUAKOCTEH U TBEPIBIX Tell U 0ObSICHEHNE CBOWCTB BEILIECTBA HA OCHOBE 3TUX
Mozeneit. Macca u pa3mepsl Mojiekyi. KonnuectBo BemectBa. [loctosinnas ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana remneparyp Llenbcus.

Mopnens wupeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKON Teopuu
uJeanbHOro ra3a. AOCoiIoTHas TeMmrepaTypa Kak Mepa cpelHel KMHETHYECKON SHEepruu TEIIOBOTO
NBrKeHHs yactul rasa. llkana remneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHue MenpaeneeBa—
Knaneiipona. 3akon Jlamprona. WM3omporiecchl B HMI€aJbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTna. [ paduueckoe npeacTaBieHne U30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4ecKue yCTporCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUE BemiecTBa, (oTorpaduu MOJEKYJ OpraHUYeCKHX
COCIMHEHU M.

OmneiTel 0 nuddy3un xunkocredt u razos. Mojeinb
OpOYHOBCKOTO JABM)KECHUS.

Monens onsiTa [lITepHa.

OnbITEL, JOKA3bIBAIONIME CYIIECTBOBAHHUE MEKMOJICKYISIPHOTO B3aWMOJIEHCTBHSA. Mojens,
WUTIOCTPUPYIOIIAsl IPUPOTY AABJIEHUS ra3a HAa CTEHKU COCYa.

OnbIThl, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UICANIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenre macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX Iy TapaMeTpaMH COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoouHamurku
Tepmoanaamudeckas cucremMa. BHYTpeHHSSI SHEPT U TEPMOAMHAMUYECKON CUCTEMBI U CTIOCOOBI
e¢ m3menenusi. KonudecTBo TemioTel u paboTta. BHyTpeHHSS1 S5HEPTUsl 0THOATOMHOTO HJ€ATHHOTO Ta3a.
Buael Tennomepenaud: TEIIONPOBOJHOCTh, KOHBEKIUSA, HW3JIyYEHHE. YJAENIbHAsA TEIUIOEMKOCTh
BelecTBa. KoimuecTBo TEMIOTE  IpH TEILIONEpeaayde.
[Tonsatue 00 ammabGaTtHOM mporecce. [lepBriii 3akoH TepMmoauHaMuKU. [IprMeHEHHE TEpBOTrO
3aKOHA TEPMOJIMHAMHKH K U3ompolieccam. ['paduueckas mHTEppeTanus paboTh ras3a.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.



TennoBble MamuHbl. [IpuHIMIBL JEHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus SHEpruu B
TerioBblX MamuHax. Kosdduuuent nosesHoro nedctBus teroBoi mamubbl. [lukn KapHo u ero
K03 (ULMEHT NOJIE3HOTO NEHCTBUSA. DKOJIOrHUYECKHE MPOOIeMbl TEIJI0IHEPT €TUKU.

TexHudeckue ycTpoOMCTBA M NPAKTUYECKOE NPHUMEHEHME: JIBUraTelb BHYTPEHHETO CTOpPAHMS,
OBITOBOW XOJIOIMIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEW >HEPIUM Tella NMPU COBEPLIEHUU PaOOThI: BBUIET MPOOKU U3 OYTHUIKU
oA JEHCTBHMEM CKaToro BO3JAyXa, HarpeBaHue ddupa B JIATYHHOH TpyOke mNyTéM TpeHuUs
(BUIICOAEMOHCTpALIHSA).

W3meHeHne BHYTpeHHEW sHepruu (TemmepaTypbl) Tena Ipu Teruionepenade. OMNbIT MO
a71abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNlsi BHYTPEHHET0 CTOPAaHUs, PEaKTUBHOTO JIBUTaTEs.

Yuenuueckuii sxcnepumenm, 1abopamoprvie padomul
N3mepenue ynenpHO! TEI0EMKOCTH.

Tema 3. Aecpecammnsie cocmoanusn eeujecmea. Dazoevie nepexoonvl

[TapooOpazoBanne u kKoHneHcanus. VMcnapenue u kumeHue. AOCONIOTHAS U OTHOCHUTEIbHAS
BJIQXXHOCTh BO3Ayxa. HacelmeHHplid nap. VYaenpHas TemoTa mapooOpa3oBaHus. 3aBUCHUMOCTD
TeMIIePaTypPhl KUTICHUS OT JIABJICHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOIHUS CBOMCTB KPHUCTAJLIOB.
Kunkue xpucrtamipl. CoBpeMeHHBbIE MaTepualibl. [maBineHne m Kpuctamuzanusa. YenbHas TerioTa
iasnenus. Cyonumarus.

VYpaBHeHue TemoBoro OagaHca.

TexHuueckne yCTpOHCTBA U MPAKTUIECKOE MPUMEHEHHE: TUTPOMETP U IMICUXPOMETP, KATOPUMETD,
TEXHOJIOTUH TIOJIyYE€HUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MapoB. KureHne mpu MOHWKEHHOM naaBiieHHH. CrocoObl M3MepeHus
BJI&YKHOCTH.

HaGnronenue HarpeBanus 1 MIaBJIeHUS KPUCTAJUTMUECKOTO BellecTBa. JIeMOHCTpanusi KPUCTAILJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenune 0THOCUTENbHOM BIAKHOCTH BO3TyXa.

Paznen 4. DaexkTrpoanHnaMuka
Tema 1. dnexkmpocmamuka

DOnexTpuszaus Tel. JnekTpuyeckui 3apsa. [IBa Buga anexTpuyeckux 3apsioB. [IpoBoaHukwy,
JTUBJIEKTPUKHU U TOJYIPOBOJHUKU. 3aKOH COXPaHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TouedHbli 3MeKTpUUYECKUAN 3apsia. DIEKTPUIECKOE
nose. Hanpsok€HHOCTB anekTpudeckoro nouist. [IpuHuun cyneprno3uium 3JIeKTpudecKux noJien. Jlnaun
HaIpsKEHHOCTH JIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocrarnuyeckoro nois. [lorenuman. PasHocTs morennumanos. IlpoBonnuku u
JUDJIEKTPHUKY B 3JIEKTPOCTATUYECKOM ToJe. J{MaIekTpudecKkas IPOHUIIAEMOCTb.

OnexrpoéMkocTh. KonaeHcarop. DieKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.

DHeprus 3apsLKeHHOT0 KOHIEHCaTopa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKas 3aluTa, 3a3€MJIEHHE IEKTPONpUOOpPOB, KOHIEHCATOP, KOMMPOBAJIbHBIN amnmapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YerpoiicTBo U IIPUHLINIT NEeNCTBUA JJIIEKTPOMETPA.

B3anmonelnicTBue Had3IEKTPU30BaHHBIX TEIL.



DNeKTpUYECKOe MoJjie 3apsHKEeHHbIX Tel. [IpoBoHUKY B
JIEKTPOCTATUYECKOM I0JI€. DJIEKTPOCTATUYECKAs 3aIUTA.

JINDIIEKTPHUKY B AIIEKTPOCTATHYECKOM IIOJIE.

3aBHCUMOCTb DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMAAM IUIACTHH, PAaCCTOSHUS
MCXKIAY HUMHU U HHSHCKTPHHGCKOﬁ IMPOHUIIAaCMOCTH.

OHeprus 3apsKeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopvie padomul

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuyeckuil mok. Toxku 6 paziuunplx cpedax

DneKTpUYecKuil TOK. YCIOBHS CYHIECTBOBAaHHUS AJIeKTpuueckoro Toka. Mcrounuku toka. Cuia
ToKa. [IoCTOSTHHBII TOK.

Hanpsokenue. 3akon Oma 15 yuacTka Hen.

DJneKTpudyeckoe CONpOTHUBIIEHHE. YAelnbHOE CONpOTHBIEHHE BemlectBa. llocnenoBarenbHoe,
napajuiesIbHOE, CMEIIaHHOE COEAMHEHNE ITPOBOIHUKOB.

PaboTa snextpuyeckoro Toka. 3akoH J[xoyns—Jlenia. MomHOCTE 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasi CHUJla U BHYTPEHHEE CONPOTUBICHHE HCTOYHUKA TOoKa. 3akoH Owma s
MOJIHOM (3aMKHYTOH) 31ekTpuueckoil nenu. Kopotkoe 3aMbIKaHue.

DNeKTpOHHAas NPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIEHUS METAIIOB OT
temiieparypbl. CBEpXIIPOBOIUMOCTb.

OnekTpuueckuif TOK B Bakyyme. CBoilcTBa 3JIEKTpOHHBIX My4KkoB. [lomynmpoBogHUKY.
CobcTBeHHAst U IPUMECHAs! TPOBOAUMOCTD MOIYIPOBOTHUKOB.

CaoiictBa p—n-niepexona. [1oaynpoBoJHUKOBBIE TPUOOPHI.

DnexTpuyecKuii TOK B pacTBOpax M paciulaBaX dJIEKTPOIMTOB. DJIEKTPOJUTUYECKAsS
JUCCOITHAITUSA. DIIEKTPOJIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSITEIbHBIA pa3psi.

Mounnus. [Inazma.

TexHuuyeckue YCTpOHCTBa M IMPAKTUYECKOE NPUMEHEHHE: aMIEpPMETp, BOJBTMETP, peocTart,
HUCTOYHUKU TOKA, 3JIEKTpPOHArpeBaTeibHble IPUOOPHI, AJEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKyyMHBIH AMOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI, IMOIYIPOBOAHUKOBBIN IHOJ,
raJibBaHHKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKA U HAPSKEHUS.

3aBUCUMOCTDb COIPOTUBIICHUS LMIMHIPUUECKUX TPOBOJHUKOB OT JJIMHBIL, IJIOIIAN HMOIEPEUHOTO
CEYEHMS U MaTepHaa.

CMmeniaHHO€ COeIMHEHHE POBOHUKOB.

[IpsiMmoe n3MepeHue IEKTPOABHKYILEN cribl. KOpOTKOe 3aMbIKaHKE rajJbBaHUYECKOTO JIEMEHTA
Y OLIEHKA BHYTPEHHETO COIIPOTHBIICHHUSL.

3aBUCUMOCTb  COINPOTUBIEHUS METaNIOB OT Temmeparypel. I[IpoBoaMMOCTh
JJEKTPOJIUTOB.

HckpoBoii pa3psim ¥ TPOBOAUMOCTH BO3ayxa. OTHOCTOPOHHSS
IIPOBOJIUMOCTD TUOJA.

MexnpeaMeTHble CBA3U
N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kmacce OCyHIECTBIsETCS C  Y4ETOM
COJIEpXKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.
Medswxcnpeomemuvie nonsmusi, CBI3aHHBIE C U3YYCHUEM METOJOB HAYYHOTO TO3HAHUS: SIBJICHHE,
HaydHbId (akT, TUNoTe3a, ¢Gu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPHUMEHT,



MOJENUPOBAHUE, MOJIEIIb, U3MEPEHHE.
Mamemamuxa: pellieHne CUCTEMbl ypaBHEHUH, JMHEWHas (QyHKuMs, nmapadboja, runepbosa, ux
rpaduku U CBONCTBA, TPUTOHOMETPUUECKHUE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMU Ha OCU KOOPJAMHAT, CJI0KEHHUE BEKTOPOB.
buonozusn: mexanndyeckoe IBUKEHUE B )KUBOU mpupoje, 1udpdys3usi, 0cMocC, TEII00OMEH KUBbIX
OpraHu3MoB (BUABI TEIUIONEpENauH, TEIJIOBOE pPAaBHOBECHE), D3JEKTPUYECKUE SBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TE€J, *KUAKOCTEH U ra3oB, 3JEKTPUUYECKHUE CBONCTBA
METaJIJIOB, JEKTPOIUTUYECKAS AUCCOLUAINS, FaIbBaHHUKA.

l'eoepagus: BNaXXHOCTH BO31IyXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHHE ABMKEHUN C HMCIOJIb30BAHUEM MEXAHU3MOB, Y4YET TPEHUS B
TEXHHUKE, TIOJIIMITHUKYN, HCIOJIb30BAHUE 3aKOHA COXpPaHEHHMs MMIylbca B TEXHHUKE (pakeTa,
BOJOMET M JpYyrue), JBUTAaTelb BHYTPEHHErO CropaHusi, nmapoBas TypOuHa, ObITOBON XOJIOAWJIbHUK,
KOHJUIIMOHEP, TEXHOJOTUU MOJYyYEHUSI COBPEMEHHBIX MaTepuaioB, B TOM YHUCJIE€ HAaHOMAaTEpUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3allliTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, 3JEKTPOHArpeBaTeabHble IPUOOPHI, IMEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11  KJACC
Paznen 4. DaekTrpoanHnaMuka
Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHble MarHuThl. B3amMonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnojie. Bekrtop
MarHATHOM WHAYKUMH. [IpuHOHN Cynepro3uuuy MarHUTHBIX IOJ€H. JIMHWM MarHUTHOW MHIYKIHH.
KapTtuna nuH1il MarHUTHOM MHIYKIMH MOJISI TOCTOSTHHBIX MAarHUTOB.

MaruuTHO€ 10J1€ MPOBOJHUKA ¢ TOKOM. KapTHa TMHMI MHIYKIMU MAarHUTHOTO MOJIS JTTMHHOTO
IPsIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIEBOTO MPOBOJHKKA, KaTyUIKW ¢ TOKOoM. OmbIT Opcrena.
B3anmopaericTBrue mpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOy/b U HalpaBJICHUE.

Cuna Jlopenma, e€ wMoOAy/lb U HampaBlieHHe. JIBW)KeHHE 3apsiyKEHHOW YacTHIBl B
OJIHOPOJHOM MarHuTHoM mnosie. PaGora cuiel Jlopenna.

SIBneHue IIEKTPOMArHUTHOM MHAYKIMH. II0TOK Bekropa MarHMTHOW WMHIYKIIMH.

DNEeKTPOABUKYIIAsl CHUIIa MHIYKIUHU. 3aKOH JIEKTPOMarHUTHOM MHyKIIMK Dapajes.

BuxpeBoe anekrpuueckoe 1mojie. OJEKTPOJBIKYLAs CWlIa MHAYKIUM B  IMPOBOJHMUKE,
JBIKYIIEMCSI IIOCTYNIATENBHO B OJTHOPOJHOM MarHMTHOM II0JI€.

[IpaBuiio Jlenna.

WHayKTUBHOCTD. SIBeHNE CAaMOMHTyKIIMU. DJIEKTPOIBHKYILAs CHJIa CAMOUHTYKLIUU.

DHeprusi MarHUTHOTO TIOJISL KaTYIITKUA ¢ TOKOM. DJIEKTPOMAarHuTHOE
oJIe.

TexHuueckue  yCTpPOMCTBA M MPAKTUYECKOE  MPUMEHEHHME: TOCTOSIHHBIE  MAarHUTHI,
AIEKTPOMArHUThI, JIEKTPOABUTATEb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUILI, MHAYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE AJIEKTPOHHOTO ITydyKa MarHUTHBIM TMojeM. JluHuu
WHIYKIIMA MarHUTHOTO TIOJIS.

B3anmoeiicTBrue 1ByX mpoOBOJHHUKOB ¢ TOKOM. Cuita Amriepa.

HevictBue cwibl JlopeHIla Ha HMOHBI DJJIEKTpOJIMTA. SIBIEHUE
ANIEKTPOMArHUTHOW WHTYKITUH.

[IpaBuiio Jlenna.



3aBHCHUMOCTh BJICKTPOI[BI/I)I(YHleﬁ CWJIBI MHAYKIHWU OT CKOPOCTHU U3MCHCHUA MAariHuTHOT'O ITOTOKaA.

SBnenne caMOMHIYKIIHH.
Yuenuueckuii oxcnepumenm, nabopamopnule pabomol
HaGnronenune neiicTBUS MarHUTHOTO TIOJIST HA TOK

Paspnen S. KosieOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHble K0J1e0anus

Konebarenbnast cuctema. CBoOOiHBIE MexaHUYeckue Kojebanus. ['apmMoHnueckue kosneOaHusl.
[lepuon, gacrora, ammutyna u (aza xosnedanuid. [IpykuHHBIN MasTHUK. MaTeMaTHYECKUNA MasiTHUK.
VYpaBHeHHe rapMoHuUecKuX kosneOanuil. [lpeBpaiienue s3Hepruu npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbublii  kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJI€OAHUS B  HUJCAIBHOM
KoJie0aTelbHOM KOHTYpe. AHAJOTUsl MEXIY MEXaHMYECKHMMH U 3JIEKTPOMarHUTHBIMH KOJeOaHUSMHU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHS YHEPTUU B UJICATHHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBinenre o 3aryxarolux KojieOaHUsX. BbIHYXJEHHbIE MeXaHW4YecKHe KoyieOaHusl.
Pe3onanc. BeiHyX1IeHHBIE 2IE€KTPOMAarHUTHbBIE KOJICOaHNUS.

[lepemennbiii Tok. CHHYCOMAANBHBIM MNEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CHJIbI TOKA U HAPSHKEHUSI.

Tpanchopmarop. IlpomsBoacTBo, mnepenaya U MOTpeOJIEHHE DIEKTPUUECKONW DHEPIHH.
DKOJIOTHYECKHE PUCKU IIPU MPOU3BOJICTBE AIEKTpo3HEprun. KynbTypa ncnosib30BaHus 31EKTPOIHEPI U
B IIOBCEIHEBHOM JKH3HHU.

TexHudeckue ycTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK, T'€HEPATOp
[IEPEMEHHOT0 TOKa, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTenbHOM CHCTEMbl (IPYKHHHBI WIM MaTeMaTHUYecKui
MasITHUK).

HaGmronenue 3aryxaromux koneOanuii. VcciaemoBanue CBOWCTB BBIHYXKJIEHHBIX KOJICOAHUM.
HaGnronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcrusuiorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HAIIPSDKEHUST OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

PezoHanc mpw TOCIEIOBAaTEIbHOM COCIMMHEHHUH pE3UCTOpa, KAaTYIIKH WHIYKTUBHOCTH H
KOHJICHCATOPA.

Moiernb JIMHUH K TPOTIepEIayH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HCCJ’ICI{OB&HI/IG 3aBUCUMOCTH IEpHUOaa MAJIbIX KoJieOanuii rpy3a Ha HUTH OT JJIMHBI HUTU XU MACCBI
rpy3a.

HccnenoBanue mepeMEHHOTO TOKa B IETH M3 IOCIEIOBATEIEHO COCTMHEHHBIX KOHJ/ICHCATOPA,
KaTyIIKA ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60THbL

MexaHnnyeckue BOJIHBI, ycioBHs pacnpocrpaHenus. [lepuon. CkopocTh pacmnpocTpaHEeHUs U
JuirHa BoJIHBL. [lonepeunsle v npoionbHbIe BoJHBL MHTepdepenius u nudpakiys MexaHn4ecKUuX BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. Bwicota ToHa. TemOp 3Byka. DJIEeKTpOMAarHUTHBIE
BOJIHBI. YCJIOBHS U3JIy4EHHS 3JEKTPOMArHUTHBIX BOJIH.

B3aumnuas opuenrtauus BektopoB E, B, v B oanekrpomaruutHoil BosHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, IpeloOMIICHUE, NoJspu3auus, Audpakuus, HHTEpPEepeHIus.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[lkana 37€KTPOMAarHUTHBIX BOJNH. IIprMeHeHHEe >JeKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY.

[lpuHuMnel  paavocBs3M U TeneBuAeHMs. Pannonokanus.

DNEeKTpOMarHUTHOE 3arps3HEHHE OKPYKarollel cpeibl.



TexHuueckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: MY3bIKAIbHBIE HWHCTPYMEHTHI,
YIbTpa3BYKOBad AUArHOCTHKA B TCXHUKEC W MCIUIIMHC, paaap, pa}II/IOHpI/IéMHI/IK, TCJIICBU30P, aHTCHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue M pacIpOCTPaHEHUE TOMEPEYHBIX U MPOJOJIbHBIX BOH. KoseOmromeecss Teno kak
HCTOYHUK 3BYKA.

Habmionenue otpaxkeHus U TpeloMIEHHMs MexaHndeckux BojH. HalOmronenue
uHTepepeHH U TU(ppaKkIuy MEXaHUUYECKUX BOJH. 3ByKOBOW PE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOW M YaCTOTOW KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, IPEIOMIICHHE, MOJIIpU3alus,
IU(pakuus, UHTepPEpeHLUs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHeiiHOE pacpoCTpaHEHUE CBETa B OJIHOPOAHOMN cpene. JIyu
cBeTa. TodyeuHbIli HICTOYHHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpakeHUs: cBera. [locTpoeHne M300pa)keHUil B INIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3aKOoHBI TpEIOMJICHUSI CBeTa. AOCOIIOTHBIN MOKa3aTeab MPEIOMIICHHS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpeaenbHblil yrol HOJTHOrO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CinoxHblii coctas Oenoro cseta. L{er.

Cobuparoniue 1 paccerBaroliue JUH3bl. ToHKas JnH3a. DOKYCHOE pacCTOsSIHUE M ONTHYEeCcKas
cuia ToHKo#M nuH3bl. [locTpoenne n3obpaxkeHui B COOMPAIONINX M pacCeMBaIOMUX JUH3aX. Dopmyna
TOHKOM JIMH3EL. YBEIWUYCHUE, JaBacMO¢ JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas onrtuka. MHtepdepenuus cBera. KorepeHTHble MCTOYHUKHU. YCIOBUSI HAOIIOACHUS
MaKCUMyMOB ¥ MHHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. JudpakuunonHas pemérka. YciaoBUe HaONIOIEHUS TIaBHBIX MaKCUMYMOB
IIpY MaJIEHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKLUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoHCTBA M MPAKTUYECKOE IMPUMEHEHHE: OYKW, Jymna, ¢oroarmapar,
MIPOEKIIMOHHBIM anmapaT, MUKPOCKOI, TEJECKOIl, BOJIOKOHHAs OITHKA, AW(pakuuOHHAs peléTKa,
MIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHelHOE pacpoCTpaHeHNe, OTPAKEHUE U IIPETIOMIICHUE CBETA.

OnTuueckue npudoOpkI.

[TonHoe BHyTpeHHee oTpakeHHe. Mojens cBeToBoja. VcciemoBanne CBOWCTB M300paKCHH B
JIMH3aX.

Mogenu mukpockora, teneckorna. Habmoaenne nnrepdepeniuu ceera. Habmonenue nudpaxinuu
CBeTa.

HaGnronenue nucniepcuu cBera.

[Tosryuenue criekTpa ¢ MOMOMIBIO IPU3MBI.

[Tosmydenune criekTpa ¢ MOMOIbIO JUPPAKITUOHHOM peméTku. Habmonenne noasipu3anim cBeTa.
Vuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

HaGnronenue qucnepcun certa.

Pazgen 6. OcHOBBI clelIUAJIBLHOM TEOPUU OTHOCUTEILHOCTH
['panuubl NPUMEHUMOCTH KJIAaCCMYECKOM MexaHuku. [locTynaTel crnenuanibHOH TEOpUU
OTHOCUTEIbHOCTH: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETAa B BaKyyme€, IPUHLMI OTHOCHTEIBHOCTH
OHHIITEHA.
OTHOCHTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeICHIE BPEMEHHU U COKPAIIICHHUE JTUHEI.



DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHULIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENITUBUCTCKOM YacTULIbI. DHEPrHsl IOKOSI.

Paszpnen 7. KBantoBasi puznka
Tema 1. dnemenmul K6AHM OG0 ONMUKU

®oronsl. Popmyna Ilnanka cBs3u 3Hepruu (GOTOHA C €ro YacTOTOM. DHEPrus U HMIIYJIbC
¢dboToHa.

OtkpbiTue u uccienoBanue gorodpdexra. Onbitel A.I'. CroneroBa. 3akoHbl (oTOIPPEKTa.
VYpasuenue DitnmreitHa 1 Gororddekra. «Kpacuas rpanuna» Gorodrddexra.

HNaBnenue cBera. Omnperter I1LH. Jlebenera.
XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpPOHCTBA M TPAKTHUYECKOE MPHUMEHEHHE: (POTOIIEMEHT, (POTONATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

dotordexT Ha yCTaHOBKE C NHMHKOBOW TIacTHHOW. MccinepoBaHwe 3aKOHOB BHEIIHETO
dhoTorddexra.
Ceeromuon. ConHeunas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopna mo paccesnuro o-vactuil. [lnanerapnas moaensb
atoma. [loctynarel bopa. U3nydenue u noriomieHne (HOTOHOB MpPH MEPEX0Jie aToMa C OJJHOTO YPOBHSA
SHepruu Ha aApyroil. Bunel cnextpoB. CrieKTp ypoBHEH dHEpPruu aToMa BoA0poAa.

BousnoBsie cBolicTBa yactull. Bousinbl ne bpoissa. KopmycKyisspHO-BOJIHOBOM TyaJIH3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4Y€HHUE.

TexHuuyeckue ycTpoiicTBa U IPAKTHUECKOE IPUMEHEHHE: CIIEKTPaIbHbINA aHaIU3 (CIEKTPOCKOIT),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna. Onpenenenue AuHbI BOJHBI Ja3epa.
HaGnronenune nuneiyaThIX CIIEKTPOB u3mydeHus. Jlazep.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, JOKA3bIBAIOIIME CJIOXKHOCTb CTpPOEHUs sAapa. OTKphITHE pPaJUOAKTUBHOCTH.
OmneiThl Pe3zepdopaa no onpeneneHuio cocraBa paAMoakTUBHOrO u3iydeHus. CpoiicTBa anbda-, Oera-,
ramMma-usiydeHus. BiausHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbiTue mpoToHa W HellTpoHa. Hykionnas monens siapa I'eiizenGepra— MBanenko. 3apsf
sapa. MaccoBoe uucio sapa. M3oronsl.

Anbda-pacniag. DIEKTPOHHBIA W TO3UTPOHHBIN OeTa-pacnai. ['amMma-usimydeHue.

3aKOH paJuO0aKTUBHOTO pacraja.

DHeprus CBsI3U HYKJIOHOB B siipe. SlnepHbie cuiibl. [ledext maccsl sapa. SnepHbie
peakuuu. JleneHue u cuHTe3 SA€EP.

SAnepusiii peaktop. TepmosiaepHblit cuHTe3. [IpoOiieMbl U MEpPCHEKTUBBI SAEPHON 3HEPTETUKU.
DKOJIOTUYECKHE ACTIEKTHI SACPHON SHEPTreTUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.

MeTo 11 HaOIIOAEHHSI U pErUCTPALUH AJIEMEHTAPHBIX YACTHIL.

OyHaMeHTalbHblE B3aUMOJEHCTBUS. ENUMHCTBO (u3nueckod KapTUHBI MHpa. TexHU4eckue
yCTpOIICTBAa W MPAaKTUYECKOE NPHUMEHEHHUE: JT03UMETpP, kKaMepa BuibcoHa, sepHbIi peakTop, aTOMHas
Oomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YaCTHULI.

Yuenuueckuii sxcnepumenm, 1abopamoprvie padomul

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTOorpadusim).



Pa3nes 8. JDi1ieMeHTBI aCTPOHOMMH U ACTPOPU3IUKH

Oranbl pa3BUTUS acTpoHOMUH. [IpukinagHOoe W MHUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUU.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/IBL, IJIAHETHI, UX BUAUMOE IBMkeHHue. CoyHeuHas
cucrTema.

Connue. CosHeuyHast akTUBHOCTh. McTtounuk sHeprun CosHia U 3BE3/. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKU. JlmarpamMmma  «CHEKTpajdbHBI KJIacC —  CBETUMOCTB». 3BE3ABI  TJIABHOU
MIOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» Ul 3BE3/ IJIaBHOW IOCIEI0BATEIBHOCTH.
Buyrtpennee crpoenue 3BE3a. CoOBpeMEHHbIE MPEACTABIEHUS O IPOUCXOXKIACHUU U DSBOJIOLMH
CoJHna u 3B€34. DTallbl )KU3HU 3BE3LL.

Mneunsiii [Tyt — Hama ["anaktuka. [lonoxxenue u apmxenne ConHna B ['anakruke.

Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE IbIPHI B s/Ipax rajakTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3axkon Xa0O0ma. Pa3z0eranue ramakTuk.

Teopus bospmoro B3psiBa. PenukroBoe usnydeHue.

Macmitabnast ~ ctpykrypa  Bcenmennoit.  MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnooenus

Habmtonenuss HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX NPUIOKEHHUM JUIs
OTpe/ieNieHus TOJI0XKEHUSI HEOECHBIX 0ObEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHbIE co3Be31us CeBepHOro
MOJTyILIAPHS U SIPKHE 3BE3IBL.

HaGnronenus B Teneckon Jlynsl, mianer, Mneunoro [lyru.

O0o01maruiee NOBTOpEeHHE
Pone ¢usuku m acTpoHOMUU B SKOHOMHUYECKOM, TEXHOJOTUUECKOM, COIMAIIBHOW M ITHYECKOU
chepax AEATEIbHOCTH YEJIOBEKa, poJib U MeCTO (U3UKM M aCTPOHOMHH B COBPEMEHHOH HaydHOI
KapTUHE MUpa, poJib GU3NYECKON Teopun B (OPMUPOBAHUU NPEACTABICHUNA O (PU3MUYECKONH KapTHHE
MHpa, MeCTO (U3NYECKOM KapTUHBI MHUpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTaBICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3U

N3yuenne xkypca ¢usuku ©6a30Boro ypoBHs B 11 kimacce ocCymecTBisieTcss ¢ y4é€Tom
COJIEpKATEIBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMu MaTE€MaTHUKH, OMOJIOTHH, XUMUHU, TeOrpapuu u
TEXHOJIOTHH.

Mesxcnpeomemuvie nonsamusi, CBI3aHHbIE C U3YYCHUEM METOJOB HAYYHOTO MO3HAHUS: SBJICHHE,
HaydHbId (akT, TUNOTE3a, (QU3MUecKass BEJIMYMHA, 3aKOH, TEOpHUsA, HAOIIOIEHHUE, AKCIIEPUMEHT,
MO/IETUPOBAHUE, MOJICITb, U3MEPECHHE.

Mamemamuxa: pemieHUE CUCTEMbl YpPaBHEHUM, TPUTOHOMETpPUYECKHE (QYHKIHMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOYKIECTBO, BEKTOPHI U UX MPOCKIIUN HA
OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC AIEMEHTApHBIX (DYHKIIHMH, TMPU3HAKU TMOA00US
TPEYroJIbLHUKOB, ONIPEIeTICHUE TIJIOMIAIU TUIOCKUX (pUryp u 00bEMa Tel.

buonoeus: >nekTpuyeckue SBICHUS B XKWBOW MPHUPOJE, KoJieOaTEIbHBIC JBW)KCHHUS B JKUBOU
MPUPOJIC, ONTUYECKHE SBJICHHUS B JKUBOW TPHUPOJE, NEHCTBHE pPaJMAINH HA )KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAs CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa3oBaHUs KPUCTAJUIMYECKOHN pelIETKH, CIIEKTPaJIbHbII aHaIu3.

l'eoepagusa: MarHWTHBIC TIOJIOCA 3€MJIM, 3aJEKA MArHUTHBIX pyd, (PoTochEéMKa 3eMHOMU
MMOBEPXHOCTH, MPEACKA3AHNE 3eMJIICTPSICEHUH.

Texnonocus: NWHUM DIIEKTpOIIEpeAad, T'€HEPATOp MNEPEeMEHHOTO TOKa, JJIEKTPOBUTATENb,
WHIYKIIMOHHAs Tie4Yb, paaap, paauonpuéMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs OTNITHKA, COJTHEYHAs OaTrapes.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INIPOI'PAMMBLI 110 ®U3UKE HA



YPOBHE CPEJHEI'O OBLHIEI'O OGPA3OBAHMUS

OcBoenne yuebHOTO TIpenmera «Du3nka» Ha ypoBHE cpemHero oomero oopazoBanus (6a30BbIil
ypOBCHB) JOJDKHO obOecrieunTs AOCTMKCHUC CICAYIOMIUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX H
MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JlnuHOoCTHBIE pe3ynapTaThl OCBOEHHsSI ydyeOHOoro mnpenmera «®Pu3HMKa» [TOJDKHBI OTpakaThb
FOTOBHOCTb U CIHOCOOHOCTh OOyYaromMXCsi PYKOBOJICTBOBAaTbCA C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3ULMEN JHMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHUEHTAlMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKIEHUH,
COOTBETCTBYIOILIUX TPAJUIIMOHHBIM ILIEHHOCTSIM POCCUICKOTO OOIIECTBa, PACIIUPEHHE MKU3HEHHOTO
ONBITA M OMNbITA JEATEIBHOCTU B IPOLIECCE pPEATU3aLMM OCHOBHBIX HAIIPaBICHUN BOCIMUTATEIBHOU
NEATENBHOCTH, B TOM YHCJIE B YaCTH:

1) rPaskIaHCKOr0 BOCIIMTAHMS:

COPMHUPOBAHHOCTh  TPAKTAHCKOW  MO3MIMM  OOyd4aromerocs  Kak  aKkTHBHOTO M
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJIUIUOHHBIX  OOIIEYETOBEUECKMX TI'yMaHUCTHYECKUX M JIE€MOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B HMHTEPECAX TIPaXKIAHCKOrO OOIIECTBa,
y4aCTBOBATh B CAMOYIPABJIECHUH B 00pa30BaTENbHOM OPraHu3alluHy;

YMEHHE B3aMMOJIEHCTBOBAT C COLUAIBHBIMA MHCTHTYTAMH B COOTBETCTBHMHU C UX (DYHKIHSAMH H
Ha3HAUYEHUEM,

TFOTOBHOCTh K T'YMaHUTAapPHOU 1 BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NMaTPHUOTUYECKOT0 BOCIIMTAHUA:
c(hOpMUPOBAHHOCTh POCCHUICKON TPaxXJAaHCKOW WJIEHTUYHOCTH, IMMATPUOTU3MA; IEHHOCTHOE
OTHOILIEHUE K TOCYJaPCTBEHHBIM CUMBOJIaM, JOCTUKEHUSIM

pOCCUICKMX YUEHBIX B 001acTU DU3UKH U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, S THYECKOTO MOBEICHHUS; CTIOCOOHOCTH OLIEHUBAThH
CUTYalMIO U TPUHUMATh OCO3HAHHBIE PEILICHMUS,

OPUEHTUPYSICh Ha MOPAJIBHO-HPABCTBEHHbIE HOPMBI M I[IEHHOCTH, B TOM YHCIIE B
JEATENbHOCTH YYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIa/1a B IOCTPOECHHUE YCTOMUMBOTO OYyIyIIero;

4) ICTETHYECKOro BOCIIUTAHUSI:
SCTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas OSCTETHKY HAYYHOIO TBOPYECTBA, HNPHCYLIETO
¢buznueckoil HayKe;

5) TPYAOBOI0 BOCIIMTAHUS:

UMHTEpEC K pa3IMuHbIM chepaM NpodhecCHOHATBHON JeATeIbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(GU3MKON M TEXHUKOW, yMEHUE COBEpPILIATh OCO3HAHHBIN BhIOOp Oyyiiel npodeccuu U peann30BbIBATh
cOOCTBEHHbBIE KU3HEHHBIE IIJIaHbL;

TOTOBHOCTb W CIOCOOHOCTh K OOpa3oBaHHIO M CcaMOOOpa3oBaHHWIO B 0OgacTd (U3MKA Ha
MIPOTSHKEHUU BCEH )KU3HU,

6) IKOJOIHYECKOT0 BOCIIMTAHUSA:
c(OPMHPOBAHHOCTH SKOJIOTHIECKON KyJIBTYPhI, OCO3HAHUE III00AIBHOIO XapaKTepa SKOJIOTMIECKUX
npooieM;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JIEUCTBUI B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS LIEJICH
YCTOWYMBOTO Pa3BUTHSI UEIOBEUECTBA;

Pacmpenue ombiTa A€ATEIBHOCTH HKOJIOTMYECKOM HANpaBICHHOCTH Ha OCHOBE MMEIOIIMXCS
3HaHUU 110 PU3UKE;

7) LHEeHHOCTH HAYYHOr0 MO3HAHMA:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
¢buznyecko HayKu;

OCO3HAHHWE IEHHOCTH HAYYHOW JEsITeIHbHOCTH, TOTOBHOCTh B TIPOILECCe H3YYCHUS (DU3HUKH
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEOBATENBCKYIO IeSITEIbHOCTh HHMBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIe YHHBepcaJbHble YUeOHbIe elCTBHS

Ba3oBble jjoruueckue geiicTBus:

CaMOCTOATENIBHO  ()OPMYJIMPOBAaTh U  aKTyallM3UpoOBaThb NpoOjeMy, paccMmarpuBarh €€
BCECTOPOHHE;

ONPEENATh eI JIeATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX JOCTHXKECHUS;, BBISBISATH
3aKOHOMEPHOCTH M IMPOTUBOPEUHUS B PACCMaTPUBAEMbIX (PU3MUECKUX

SIBJICHUAX

paspabarbiBaTh IUIaH ~ pemieHuss  mpoOieMbl ¢ yuy€ToM  aHaIM3a  MMEIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUAILHBIX PECYPCOB;

BHOCUTH KOPPCKTHUBBI B JACATCIIBHOCTD, OLCHHUBATH COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBHUSX pEaJbHOr0, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

Ppa3BUBATh KPEATUBHOC MBIIIJICHUEC ITPU PCIICHNUU )KU3HCHHBIX HpO6J'IeM.

Ba3soBble ucciie0BaTe/IbCKUE 1eCTBUA:

BJIa/IETh HAYYHOU TEPMUHOJIOTUEH, KIFOUEBBIMU MTOHATUSAMHI U METO1aMU (PU3UYECKOM HAayKH;

BJIa/IETh HABBIKAMU Y4€OHO-UCCIIEI0BATEIbCKON U TPOEKTHON AESATEIbHOCTH B 00nacTu  (pU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IIOUCKY

METOJIOB pelleHuss 3a1ad (PU3MUECKOro COACpXKAHWSA, NPUMEHEHUIO pPa3IUYHBIX METOJI0B
MMO3HAHWS,

BIIQJIETh BHJIAMH JICATEIILHOCTH TI0 TIOJYYEHHUIO HOBOTO 3HAHMS, €ro WHTEPIPETallUH,
mpeoOpa3oBaHUI0 W MPUMEHEHHUIO B PA3JIMYHBIX YU4€OHBIX CHUTYyaIlUsX, B TOM YHCIIC TIPH CO3JIaHUU
Y4€OHBIX MPOEKTOB B 00JIaCTH (QU3HKH;

BBISBJISITh MIPUYNHHO-CIIC/ICTBEHHBIC CBS3U M aKTyaJIM3UPOBATh 3a7aqy, BbIJIBUTATh TUIIOTE3Y €&
pelieHusi, HaXOIUTh apryMEHTHI JUIsl JI0Ka3aTeIhCTBA CBOMX YTBEP)KIACHHH, 3aJaBaTh HapameTpbl U
KPUTEPUU PEIICHHUS;

aQHAIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4d pe3yIbTaThl, KPUTUUYECKUA OIICHUBATH UX
JIOCTOBEPHOCTD, ITPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIE 3a7a4l B 0Opa30BaTEIbHOW IEATEIHHOCTH, B TOM
YHUCJIe MPU U3ydeHUN (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHMS 10 (PU3UKE B MPAKTHIYECKYIO 00JIaCTh )KU3HEACSITEILHOCTH,

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX [IPEIMETHBIX 00J1aCTel;
BBIJIBUTaTh HOBBIE WJIEH, NPEUIaraTb OPUTMHAIBHBIE MOJAXOJbl U PELICHHUS; CTaBUTh
poOIeMbl U 33/1a4H, IOMYCKalolUe albTepHATUBHbBIC PELLICHUSI.

Pabora c unpopmaumeii:



BJIAZICT HAaBBIKAMHU IIOJIYYCHHA I/IH(bOpMaIII/H/I (1)I/I3I/IT-ICCKOFO COJACpKaHud U3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOATCIIbHO OCYHICCTBIIATH IMOWCK, aHAJIN3, CUCTCMATHU3allUI0 U UHTCPIPCTALUIO
nH(pOpPMaLUY PA3IUYHBIX BUAOB U (OPM IpEACTaBICHHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(DOPMAIIHH;

HCII0JI30BAaTh CPEACTBA I/IH(bOpMaIII/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHU B pEeIICHUN
KOTHUTHBHBIX, KOMMYHMKATHBHBIX M OPraHHM3allMOHHBIX 33Jay C coOdrogeHreM TpeOoBaHUM
SProOHOMHUKH, TEXHUKH O€30IaCHOCTH, TMTHEHbI, pecypcocOepeKeHus, MPaBOBbIX U 3TUYECKUX HOPM,
HOPM MH(GOPMAIIMOHHON O€301MacHOCTH;

co37aBaTh TEKCThl (DU3MUECKOIrO COJAEP)KAHUS B Pa3iMYHbIX (popmaTax ¢ y4€TOM Ha3HaueHUs
nH(pOpMaLIUY U 1IeJIEBOM ayAUTOPHH, BHIOHPAsi ONTUMAIbHYIO (POPMY IPEICTABICHUS U BU3YyaJIU3alUH.

KoMMyHHKaTHUBHBIE YHHBepCaJbHble yuyeOHbIe TeiicCTBHSA:

OCYILECTBIIATh OOLIEHHE Ha ypokaxX (M3UKH M BO BHE-YPOUHOM NESATENbHOCTH; pPAcIO3HaBaTh
MPEANOCHIIKA KOH(MIMKTHBIX CUTYyallMil U cMsAryarb KOH(JIUKTHI; pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO
TOYKY 3pEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB;

MIOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHOW M HMHIUBUAYaJbHOW pPabOThI, BHIOMPATH
TEMaTUKY U METO/Ibl COBMECTHBIX IEUCTBUMN C YIETOM OOIIUX UHTEPECOB,

1 BO3MO’KHOCTEH Ka)I0T0 YieHa KOJUIEKTHBA;

MIPUHUMATD L€ COBMECTHOM J1€ATEIbHOCTH, OPIaHU30BbIBATh U KOOPJMHUPOBATH AEUCTBHUS MO €€
JOCTHKEHHIO: COCTABJISITH IUIaH IEHCTBUM, paclipeieisiTh PO ¢ y4€TOM MHEHUN yYaCTHUKOB, OOCYXKIaTh
pe3ysbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KauyeCTBO CBOEro BKJAJa M KaXJOr0 YJaCTHHKA KOMaHJbl B OOLIMH pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE IPOEKTHI, OLIEHHWBATh WUJEH C I[O3MLIMKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATErMUECKOE IOBEJCHUE B PA3IMUHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO ¥ BOOOpakeHHUE, ObITh MHUITUATHBHBIM.

PeryisiTuBHble YHHBepcajbHble y4eOHble 1elCTBUS

Camoopranuszanusi:

CaMOCTOSITEJIbHO OCYLIECTBJISITh IO3HABATENIbHYIO JI€ATEIbHOCTh B 00JacTH (QU3UKU U
aCTPOHOMMUH, BBISIBJIATH IPOOJIEMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH pEIICHHUs pPAcy€THBIX M KA4YeCTBEHHBIX 3a/ay, IUIaH
BBINIOJIHEHUS] TIPAKTHUECKON paboThl C yUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATNIOYTEHNH;

JlaBaTh OLEHKY HOBBIM CUTYalIUsIM;

paciupsATh paMKU y4eOHOI0 IIpeMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHUI;

JIeJIaTh OCO3HAHHBIN BHIOOD, ApryMEHTHUPOBATH €T0, OpaTh Ha C€0s1 OTBETCTBEHHOCTD 32 PEIIICHHUE;

OLICHUBATh PUOOPETEHHBIH OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYAULUU B 0OnacTh (pU3MKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HaBBIKAMHM IIO3HABATEIbHOM peQUIeKCMM KaK OCO3HAHUS COBEpIIAEMbIX JEUCTBUN U
MBICJIUTENBHBIX IIPOLECCOB, UX PE3yIbTaTOB U OCHOBAHU;

UCIO0JIb30BaTh NPUEMBI peQUIeKCHM Ul OLIEHKH CUTYal[Md, BbIOOpa BEPHOTO PEILCHMUS;



YMETh OIICHWBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PEUICHUS MO WX CHIDKEHUIO; PUHIMATH
MOTHBBI U ApIYMEHTBI IPYTUX [IPU aHAJIU3€E PE3YNIbTaTOB JIEATEIbHOCTH; MPUHUMATD c€0sl, IOHUMAas CBOU
HEJO0CTaTKU U JIOCTOUHCTBA;

MPUHUMATh MOTHBBI U apT'yYMEHTBI JIPYTUX MPH aHAJIH3€ Pe3yIbTaTOB JCATEIBHOCTH; MPU3HABATD
CBOE MPaBO U MPaBO JIPYTUX HA OIIMOKH.

B nmnpomecce nOCTWXKEHUS JUYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI MPOTpaMMBbl M0 (U3HKE
JUIsL YpOBHSI cpeaHero oOmiero oOpa3oBaHus y OOy4YarOIMIMXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
MHTEJUIEKT, IPEeAoIararonui copMUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BHJICTh HAIMPABJICHUS PA3BUTHS COOCTBEHHON IMOIIMOHAIILHOM cepbl, OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIUpOBaHus, BKJIIOYAIOIIET0 CAaMOKOHTpPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE INOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATbCA K SMOLMOHAIBHBIM H3MEHEHUSIM U TMPOSBISATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTUBAIMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTUKEHUIO LIEJIH U YCIEXY, ONTUMU3M,
MHULMATUBHOCTb, YMEHUE AEUCTBOBATDH, UCXOS U3 CBOUX BO3ZMOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €T0 MPU OCYILECTBICHUH OOIIEHNUS, CHOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOLIEHUS C APYTUMU
JIOJIbMH, 3200 TUTHCS, IPOSIBIISITh HHTEPEC U pa3periaTb KOHPIUKTHIL.

HNPEIMETHBIE PE3YJIbTATHI

K konny oOyuenus B 10 kJjacce mpenMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy OOYyHaIOIIUXCSI YMEHU:

JI€MOHCTPUPOBATh Ha MpUMepax pojb U MecTO (GU3UKH B (POPMHUPOBAHUU COBPEMEHHON Hay4HOMH
KapTUHBl MUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B MPAKTUUYECKOW AESITEIbHOCTU
JTIIOIEH

YUUTBHIBaTh T'PAaHUIBl MPUMEHEHUS U3y4eHHBIX (PU3MUECKUX MoJeJeil: MaTepuaibHas TOYKa,
MHEepLHaNbHas CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, MACaIbHBIA ra3, MOJIEINU CTPOEHUS Ia30B,
KUAKOCTEN U TBEPIBIX TEJl, TOUSUHBIN SJEKTPUUYECKUH 3apsij PU pelieHNH (pU3NUecKux 3a1ay;

pacrio3HaBaTh (pu3nUYecKue siIBJICHUS (MMPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA M DJEKTPOJMHAMUKU: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBKEHUE, CBOOOHOE MaJeHUE TeJ, JBUKEHHE MO OKPYKHOCTH,
uHepLUsl, B3auMojeiictBue Tei, 1uddy3us, OpoyHOBCKOE IBUKEHHUE, CTPOCHUE )KUJIKOCTEN U TBEPIBIX
TeJl, W3MEHEeHHe oO0bEMa Ten MpH HarpeBaHUU (OXJIAXKJIEHUH), TEIJIOBOE PaBHOBECHE, HCIApEHUE,
KOHJICHCAlMsl, TIaBJICHHE, KPUCTAJUIN3allMsl, KHIIEHHUE, BIIaYKHOCTh BO3/1yXa, ITOBBIIIEHUE JaBICHUS Ta3a
IIPU €r0 HarpeBaHUU B 3aKPHITOM COCYJE, CBSA3b MEX/1y ITapaMeTpaMH COCTOSIHUS raza B U30IPOLECCaX,
AIIEKTPU3ALIUS TEJ, B3aUMO/ICHCTBUE 3aps/IOB;

ONKCHIBaTh MEXaHWYECKOE JIBUKEHUE, MCMOJb3ys (PU3MYECKHE BEJIWYUHBI: KOOPJAMHATA, IYTh,
IepeMelleHne, CKOpOCTb, YCKOpPEHHE, Macca Teja, CHJIa, UMITYJIbC Tejla, KUHETUYecKash HSHeprus,
MOTEHIIMATIbHAS SHEPTUs, MeXaHu4eckas paboTa, MEXaHUYECKash MOIIHOCTbh; IIPU OMUCAHUH MPABUIbHO
TPakTOBaTh (PM3UYECKUN CMBICI HCHOJB3YEMbIX BEIMYMH, UX O0O3HAUY€HUS W €AUHMIIBI, HAXOJUTh
(bopMyIibl, CBS3bIBAIOLINE TaHHYIO (PU3NUECKYIO BEIMYMHY C APYTUMHU BEIUUYUHAMU;

ONKCHIBATh M3YYEHHbIE TEIJIOBbIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHHUSA, UCIOJIBb3YS (pU3MUECKUe
BEJINYMHBIL: JABJICHUE Tra3a, TEMIIepaTypa, CPEAHssl KUHETHYECKAsl SHEPIrHUsl XaOTHYECKOTO JIBUKEHUS
MOJIEKYJI, CPEIHEKBaApaTHUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTHsl, padboTa
ra3a, Ko3((UIUEHT [0JIE3HOTO JIEHCTBUS TEIJIOBOTO JBUTATENs; IPU OMMCAHUU MPABUILHO TPAKTOBATh
(¢bu3nyecKuil CMBICI HCHOJIb3YEMBIX BEJIWYHH, UX OOO3HAYEHHS W €IWHHULbI, HaXOAUTb (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUMHY C JPYTUMHU BEJIMYMHAM;

ONMCBHIBATh M3YYEHHBIC DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DIIEKTPUYECKHE SIBICHUS



(mporeccbl), MUCHONB3Yyd (GU3NYECKUE BEJIUYMHBI: DSJIEKTPUUYECKUN 3apsjl, 3JIEKTPUUYECKOE IIO0JIe,
HanpspKEHHOCTh  TOJIsI, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPU ONHCAHUM MPABUIIBHO TPAKTOBATh
¢u3nyecKkuil CMBICI HCHOJb3YEMbIX BEJIIMYMH, MX OOO3HAYEHHUsS M €AMHHULI; YKa3blBaThb (OPMYIIBI,
CBS3BIBAIOILIME JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATH (PU3NUECKHE IIPOLIECCHI U SBJICHHS, UCIIOJIb3Ys (PU3NUECKHE 3aKOHBI U IPUHIUIIBI:
3akoH BcemupHoro tiarotenus, I, II u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOW YHEPTHH,
3aKOH COXpAHEHUS UMITYJbCa, MPUHLHUII CYNEPHO3ULUN CUJ, MPUHIUI PABHONPABHS MHEPLHAIbHBIX
CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHUUYECKYIO TEOPHUIO CTPOEHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEN KHHETHUECKON SHEPrUH TEIJIOBOTO JIBUKEHHS MOJIEKYJI C a0COJIFOTHON TeMIepaTypoil, MepBblii
3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHUs DJJIEKTpUYECKOro 3apsiaa, 3akoH Kynona, mpu stom
pa3ianyath CIOBECHYIO (GOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE BBHIPAKEHUE U YCIIOBUS (TPaHULIbI,
o0yacTv) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NIPUHLUIIBI JEHCTBUS MalINMH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3iauyath yCIOBUS UX OE30MaCHOTO MCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIIIOJIHATh AKCIEPUMEHTHl IO HCCIEAOBAaHUI0 (U3UYECKUX SIBICHUH M IPOLECCOB C
HCIOJIb30BAHUEM TPSAMBIX, U KOCBEHHBIX U3MEPEHUM, NMpU 3TOM (OpMYIHpPOBaTh npoliemy/3anady u
TUTIOTE3y Y4YeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3 TMPEMIOKEHHOTO 000pYyIOBaHUA,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh NPSIMblE U KOCBEHHbIE M3MEpPEHUsl (QU3NYECKUX BEJIMYMH, IIPU 3TOM BbIOUpAThH
ONTUMAJIBHBIA CIOCO0 H3MEpPEHUsT U MCIMOJIb30BaTh HM3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEN
U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTU MEXKIY (U3MYECKUMU BEIMYMHAMHU C HCIOJB30BaHHUEM MPAMBIX
U3MEpEHuM, MpU OTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATh pe3ylbTaTbl MOJYyYEHHOU
3aBUCUMOCTU (U3MYECKUX BEJIMYMH B BHUAE TaOMuI U rpadukoB, AenaTh BBIBOABI IO pPE3YyIbTaTaMm
UCCIIEIOBAHUS;

coOnroAaTh mpaBuiia 6€30IaCHOrO TpyJa IpU INPOBEIEHUU HCCIEOBAaHUI B paMKaxX y4eOHOro
OKCIEPUMEHTa, Yy4eOHO-UCCIIEJOBATEIbCKON M  TPOEKTHON  JIeATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BaAHUS;

pelarh pacuéTHbIC 3a/a4l C SBHO 33JaHHON (U3UYECKON MOJEINbI0, UCIOJIB3YS (hU3HUEcKue
3aKOHBl W TPUHIUIBI, HAa OCHOBE aHaJIW3a YCIOBMS 3aJaud BBIOMpATh (PU3MUECKYI0 MOJEIb,
BBIACIATh (PU3NUYECKUE BEIUUUHBI U (GOPMYJIIbl, HEOOXOIUMBIE [UIsl €€ pelleHus], IPOBOIUTh PacuéThl U
OILICHUBATh PEAIbHOCTb MOJTYY€HHOTO 3HAaYECHUSI (PU3NUECKON BEIHUMHBL,

pelath KayeCTBEHHbIE 3a/ayd: BBICTPAMBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO LIETIOUYKY
PacCyXKJICHHUH C OMOPON HAa N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;

MCII0JIb30BaTh IPU PEUICHUH y4EOHBIX 33J]a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUHN IS
MIOMCKA, CTPYKTYpUPOBAHMS, MHTEpHIpETaluy M NPEACTaBICHUS Y4eOHON M HaydyHO-NOIYJSPHON
uH(pOpMallUY, MOJYYEHHOM U3 pazIUYHbIX HMCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBATh I0JIy4aeMYIO
uH(pOpMaLHUIO;

IPUBOJUTH TPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeXHBIX Y4YEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUIA;

UCIOJIb30BAaTh TEOPETHYECKHWE 3HaHUS 10 (U3MKEe B  IOBCEIHEBHOM KU3HU  JUIS
obOecrieueHust OE30MACHOCTH IpU OOpallleHuu ¢ NpubopaMu M TEXHUYECKUMHU YCTPONCTBaMH, AJIs
COXPaHEHHUS 3/I0pPOBbs U COOTIOACHUS HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpelie;

paboTaTh B IpYIIE C BBINOJHEHUEM pA3IUYHBIX COLMAIbHBIX pPOJieH, MJIaHUPOBaTh paboTy
IPYIIbI, PAMOHAIBHO PacHpeleiaTh 00S3aHHOCTH U IUIAHUPOBATh JESTENIbHOCTh B HECTAaHIApTHBIX
CUTyalusiX, aJEeKBAaTHO OLIEHMBATh BKJIAJ KaXJOr0 M3 YYAaCTHUKOB TPYIIbl B peEIIEHUE
paccMaTpuBaeMoi mpoOIeMBI.



K konny oOyuenus B 11 kJjacce mpenMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYYaIOIIUXCSI YMEHU:

JI€MOHCTPUPOBATh Ha MpUMepax pojib U MecTO (GU3UKHU B (POPMHUPOBAHUU COBPEMEHHON Hay4HOMI
KapTUHBl MUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B MPAKTUUYECKOW AESITEIbHOCTU
JIOJIEH, LIETOCTHOCTh U €JMHCTBO (PU3HUECKON KapTUHbBI MHUPA;

YUUTBHIBaTh I'PAaHULBl IPUMEHEHHS U3YYEHHBIX (PU3UUYECKUX MOJIEJIEH: TOUEUHBIHN 3JeKTpUUECKU
3apsj, JIyd CBEeTa, TOUEUHbI MCTOYHUK CBETA, sIEPHAsl MOJIE]b aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO
s]ipa MpU pelieHnH pU3NUECKUX 3a1ay;

pacrno3HaBaTh (U3MYECKUE SBJICHHUS (Mpolecchl) U OOBACHATh HX Ha OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKM UM KBAHTOBOM (U3MKH: JJIEKTpUUYECKas IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas WMHJIYKIIUS,
NeCTBE MAarHUTHOTO TIOJIsl Ha MPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsij, 3JEKTPOMarHUTHbBIE
KojeOaHus M BOJIHbI, NPSIMOJMHEMHOE pPaclpOCTpaHEHHE CBETa, OTpPaXEHUE, MPEIOMIICHUE,
uatepdepeHys, TMPPaKIUs U MOJSIpU3aIUs CBETa, AUCHEPCHS CBeTa, (OTOANEKTpuYecKuil 3hdeKT
(boToapdexT), cBeTOBOE AaBICHHE, BO3HHMKHOBEHHE JIMHEHMYATOTO CIEKTpa aroMa BOJOPOIa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJMOaKTUBHOCTb;

ONKCHIBaTh H3YYECHHbIE CBONCTBA BELIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHYECKUE,
AJIEKTPUYECKYI0O MPOBOJUMOCTh PpA3JIMYHBIX CpEeA) M DIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCHOJIb3YS (PU3MYECKHE BEIMYMHBI: JJIEKTPUUYECKUN 3apsjl, cuja TOKa, 3JIEKTPUUYECKOE HAIpPSKEHHE,
AJIEKTPUYECKOE COINPOTUBIIEHUE, PA3HOCTh IOTEHLIMAJIOB, 3JIEKTPOJABIDKYILAs cuia, padoTa TOKa,
UHIYKLIHUS MAarHuTHOro moiisd, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTh KaTYIIKH, SHEpPrus
AJIEKTPUYECKOT0 U MAarHUTHOTO MOJIEH, IEPUOJ U YacTOTa KoJieOaHU B K0J1e0aTeIbHOM KOHTYPE, 3apsl
U CUJla TOKa B IPOLIECCE TapMOHHYECKUX IEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCcTOsSHUE U
ONTHUYECKasl CHUJIA JIMH3bI, IPU OMHCAHUU IPABWIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCIHOJb3YEMBIX
BEJIMYMH, UX 00O3HAUEHUs M €AMHMIIbI, yKa3blBaThb (OPMYIbI, CBSI3bIBAIOLINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMM;

ONKCHIBATh M3YyYEHHbIE KBAHTOBBIE SIBJICHHS M IPOLIECCHI, UCIOJIb3YS (U3UYECKUE BEIMUUHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U 4YaCTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUOA
M0JIypacnaja, YSHEprusl CBSI3U aTOMHBIX sJIep, IPU ONUCAHUM MPABUIILHO TPAKTOBATh (GU3UUYECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, HUX OOO3HAUEHMsS] M E€OUHUIIbI, YyKa3blBaThb (OPMYJbl, CBS3bIBAIOIINE
JaHHYI0  (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMM, BBIUHCIATH 3HAUY€HUE (U3NYECKOU
BEJIMYUHBL;

aHAJIM3UPOBAThH (PU3NUECKHE IPOLECCHI U SBJICHUS, UCIIOJIb3YS (PU3NUECKHE 3aKOHbBI U IPUHIUIIBI:
3akoH OMa, 3aKOHBI IIOCJIE0BATEIBHOIO U NapalIeIbHOIO COCMHEHHS TPOBOAHUKOB, 3aK0H JKoymsa—
Jlenia, 3ak0H AJIEKTPOMAarHUTHOW MHIYKIIUU, 3aKOH MPSIMOJIMHEWHOTO PacpOCTpaHEHUs! CBETa, 3aKOHbI
OTPaKEHUS CBETAa, 3aKOHBI IMPEIOMJICHUS CBETAa, ypaBHeHHME OWHINTeHHa st doTodddekra, 3aKoH
COXPAHEHHUS PHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS JIEKTPUUECKOTo 3apsijia, 3aKOH
COXPaHEHHUs MacCOBOTO YHUCIIA, MOCTyNaThl bopa, 3aKk0H paguoakTUBHOTO pacnaja, mpy 3TOM pas3jindarhb
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BHIPAKECHHE M YCIOBHUs (TpaHHIIbI, 00J1acTH)
MIPUMEHUMOCTH;

ONpEJENATh HaIlpaBJICHUE BEKTOpa HWHIAYKUMHW MAarHUTHOTO TIOJs MPOBOJHUKA C TOKOM,
cuibl Amriepa u cwiibl JlopeHna;

CTPOUTH U OIIUCHIBATH N300paXKeHNE, CO3JaBaEMOE IIOCKUM 3€pKajIOM, TOHKOM JIMH3011;

BBIIIOJIHATh OKCIEPUMEHTHl IO HCCIEAOBaHUIO (U3UYECKUX SIBICHMM M IPOLECCOB C
HCIO0JIb30BAHUEM TPSIMBIX, U KOCBEHHBIX MU3MEPEHUM: MpU 3TOM (OpMYyIUpOBaTh Mpodiemy/3anady u
TUTIOTE3y YYeOHOro SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEMIOKEHHOTO O000pYIOBaHUA,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOJIBI;

OCYILIECTBIISITh IPSIMblEe U KOCBEHHBbIE M3MepeHUs (U3UYECKUX BEJIUYHMH, NPU ITOM BHIOMpATh



ONTUMAJIBHBIA CIOCO0 H3MEPEHUsT U MCIOJIb30BaTh HM3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEN
U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PM3WYECKUX BEJIUYHMH C HCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUN: MPHU
3TOM KOHCTPYMpPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3YJbTaThl MOJIYYEHHON 3aBUCUMOCTU (U3NYECKUX
BEJIMYMH B BUJIE TaOIMI U IpaUKOB, €JIaTh BBIBO/BI [0 Pe3yJIbTaTaM UCCIIEOBaHMUS;

coOoIaTh MpaBuiIa 0€30TacHOTO TPYAa MPH NMPOBEACHUU WCCIEAOBAaHUA B paMKax y4eOHOTO
OKCTIEPUMEHTa, Y4eOHO-MCCIEeOBATEIbCKOH M TMPOEKTHOW  JEATENBHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0BAHUS;

pemaTh pacu€THBIE 3a/Ia4d C SIBHO 3aJaHHOW (DU3UYECKON MOMEIBIO, MCIONB3yS (hU3HUYECKHEe
3aKOHBI U IPUHOUIIBI, HA OCHOBC aHa/In3a YCJIOBHA 3ada4u BI)I6I/IpaTI) (bHBH‘IGCKyIO MOAECIb, BBIACIATH
(u3HYeCcKre BETUYUHBI U (OPMYIIBI, HEOOXOAUMBIE [IJIsl €€ PEIIeHUs, MPOBOAUThH PACUETHI U OLICHUBATH
peaIbHOCTh MOJYYEHHOI0 3HaUeHUS! (PU3NYECKOM BETUUMHBIL;

pfiiaTb Ka4YC€CTBCHHBLIC 3aJauu: BbBICTPAMBATL JIOTHYCCKHW HCIPOTUBOPCUUBYIO I[CIIOYKY
PaCCYXKJICHHUH C OMOPON HA N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;

HCII0JIB30BAaTh IIPU PCIICHUN y‘I€6HI>IX 3a1a4 COBpCMCHHBIC I/IH(l)OpMaIII/IOHHBIC TEXHOJIOTUHN 1A
MIOUCKA, CTPYKTYpUPOBAHMS, HHTEpHpETAalMyd U NPEACTaBICHUS Y4eOHON M HaydyHO-NOIYJSPHON
I/IH(bOpMaIII/II/I, HOJIy‘ICHHOI;'I N3 PA3JIMYHBIX MCTOYHUKOB, KPUTHYCCKHU QAHAIMU3UPOBATH IIOJIYYaCMYIO
uH(pOpMaLHUIO;

OOBSICHSTD IMPHUHIMIIBI I[Cf/iCTBI/ISI MallluH, HpI/I60pOB N TEXHHUYCCKUX YCTpOﬁCTB, pas3invdarb
YCIIOBHSI HX 0€301TaCHOTO MCTIOIh30BAHUS B IIOBCETHEBHON KHU3HH;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeXHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPCTUYCCKHUC 3HaHUuA 110 (1)I/I3I/IKG B HOBCCHHCBHOﬁ KHU3HU JIIsL
obOecrieueHust OE30MACHOCTH IpH OOpallleHuu C NpudOpaMu U TEXHUUYECKHUMH YyCTpOMCTBaMH, s
COXpaHEHHS 3/I0POBbSI U COOIIOJICHHUSI HOPM 3KOJIOTHYECKOTO TOBEJICHHS B OKPYKAIOIIEH Cpefie;

paboTaTh B TpyIMIE C BBIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, MJIAaHHUPOBATh PadOTY
Ipymmbl, paiquoOHaJIbHO pacClpCaciiaThb 00s13aHHOCTH U IUIAaHUPOBATh ACATCIBbHOCThE B HCCTAHAAPTHBIX
CUTyalusiX, aZICKBAaTHO OIICHUBATH BKJIaJ KaXI0ro M3 YYaCTHHUKOB TIPYIIIBI B PCIICHUC
paccMaTpuBaeMoi mpoOIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

DJIEeKTPOHHbIE YU4eOHO

Ne n/m | KosmuecTBO 4acos Tema ypoka
MEeTO/IMYeCKHe MaTepUaJIbl
I. 1 ®duznka — Hayka o npupoje. Hayunsle MeTo/ibl mo3HaHUs oKpyxkatomero | bubnuoreka LIOK:

Mupa. Ponb skcrepuMeHTa W TEOpHHM B Tpoliecce Mo3HaHWs mpupoisl. | https://lesson.edu.ru/lesson/79d7ab78-

OkcniepuMeHT B ¢u3uke. MojenupoBanue Quisnuecknx sBieHud u | 1e77-4faf-9158-

nporieccoB. Hayunbie runoressl 68a140c1ed86?backUrl=%2F03%2F10

2. 1 duznyeckue 3aKoHbl U Teopuu. ['panHunel npumeHumoctu ¢usznueckux | bubmuoreka LHOK:

3akoHOB. [TpuHIUIT COOTBETCTBUS https://lesson.edu.ru/lesson/013{886¢-
5¢27-47a9-86€9-
€a726710f582?backUrl=%2F03%2F10

3. 1 Ponb 1 MecTo ¢u3nku B GOpMUPOBAHUN COBPEMEHHON HaydHOW KapTHHBI | bubmmoreka [{OK:

MUPA, B IPAKTHYECKON JEATEITBHOCTH JIIOIeH https://lesson.edu.ru/lesson/013{886¢-
5¢27-47a9-86€9-
€a726710f582?backUrl=%2F03%2F10

4. 1 Mexanuueckoe apmxeHue. OTHOCUTENIBHOCTh MEXaHHUUECKOTO JBMxkeHus. | bubnuoreka [{OK:

Cucrema orcuéra. Tpaekropust https://lesson.edu.ru/lesson/6eb9444{-
cda8-4{7c-988b-
08577ab1bb06?backUrl=%2F03%2F10

5. 1 [Tepemenienue, cKOpocTh (CpeaHsis CKOPOCTh, MTHOBEHHasi CKOpocTh) u | bubnuoreka [{OK:

YCKOpEHHUE MaTepHalbHONW TOUYKHM, WX TPOCKIMH Ha OCH cucTeMsl | https://lesson.edu.ru/lesson/6eb94441-

koopauHaT. CIoXeHHe TIepeMENIEHHI U CJI0KEHUE CKOPOCTEH cda8-4{7c-988b-
08577ab1bb06?backUrl=%2F03%2F10

6. 1 PaBHOMEepHOE 1 paBHOYCKOpEHHOE IpsIMOJMHENHOe aBuxkeHue. ['paduxu | bubnuoreka LHOK:

3aBHCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOpEHHUs, MyTu U mepememnieHus | https://lesson.edu.ru/lesson/7cbfc020-

MaTepHAIbHONW TOYKH OT BPEMEHH d2d4-4305-8e43-
6ef84d3c9e10?backUrl=%2F03%2F10

7. 1 CBoOoaHoe najieHre. Y CKopeHrue CBOOOTHOTO MaeHUs bubnuoreka [{OK:
https://lesson.edu.ru/lesson/4bdf238a-
7e3a-42b3-bc3f-
3162c11442cb?backUrl=%2F03%2F10

8. 1 Kpuposmueiinoe paBuxenue. J[BwkeHue wmartepuanbHol Touku 1o | bubnuoreka [{OK:

OKPYKHOCTH C MOCTOSIHHOM 1O MOJIYJK CKOPOCTBIO. YTJIOBasg CKOPOCTH,

https://lesson.edu.ru/lesson/7bd575f2-




JIMHENHAas CKOPOCTh

28a7-4561-bd37-
2b94aa41c1487backUrl=%2F03%2F10

paBHOBecHsl TBEPAOIro Tesa. TEeXHMUYECKHue YCTPOWCTBA M IMPaKTUYECKOE
IIPUMEHEHHE: MOIITUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIYTHUKOB

0. Ilepron w wyactora obOpamenus. lleHTpocTpemurenbHoe yckopenue. | bubmmoreka [[OK:
Texauueckre ycTpOHCTBAa W TpaKTHUECKOE NpUMEHEHHue: crupomerp, | https://lesson.edu.ru/lesson/7bd575f2-
JBIDKEHUE CHApAIOB, IeMHble W peMEHHble mnepemaun. [lpunHnun | 28a7-456f-bd37-
otHocutenbHOCTH [amunes. Ilepmeiii 3akoH Hetorona. Muepumanbubie | 2b94aa41c1487backUrl=%2F03%2F10
CHCTEMBI OTCUETA
10. Jlabopatopras pabGora Nel mo Teme: «M3ydeHue HABWKEHHS Tena,
OpOIIIEHHOTO TOPU30HTATBHOY
11. Jlaboparoprast pabora Ne2 mo Tteme: «VI3yueHue ABWIKEHUS Tela IO
OKPY>KHOCTHY
12. Macca tena. Cuna. [punnun cyneprno3uruu cuil. Bropoii 3akon Hetorona | bubmmoreka [{OK:
s MaTepuanbHOU Touku. Tperuit 3akoH HproroHa s matepuanbHbIX | https://lesson.edu.ru/lesson/f6508¢25-
TOYEK 0043-4e51-8eed-
371cab4d8f13?backUrl=%2F03%2F10
13. —
14. 3akoH BcemupHoro TsroteHus. Cuma Tspkectu. llepBas kocmudeckast | bubmmoreka [{OK:
ckopocth. Cuina ynpyroctu. 3akos ['yka. Bec Tena https://lesson.edu.ru/lesson/702e7550-
a247-4ee7-a403-
014291658319?backUrl=%2F03%2F10
15. Tpenune. Bunsl Tpenust (mokosi, ckonbxeHus, kadeHus). Cwna Tpenus. | bubamorexa [HOK:
Cyxoe Ttpenme. Cuia TpeHHs CKOJBKEHUS W cwia TpeHus mokos. | https://lesson.edu.ru/lesson/e77b838d-
Koadduuument tpenus. Cuia CONMpOTHBICHUS TNPH JBHKEHUU Tena B | acae-499c-ad7c-
KHUJIKOCTH WJIU Ta3e d6454fad35c2?backUrl=%2F03%2F10
16. [TocTynarensHOE ¥ BpamaTeaIbHOE ABMKCHUE a0COFOTHO TBEPIOTO Tela bubnmoreka [{OK:
https://lesson.edu.ru/lesson/6184a622-
d203-479d-bd27-
0513086¢55d9?backUrl=%2F03%2F10
17. JlaGopaTtopras paborta Ne3 mo Teme: «M3yueHue ABIKEHHs] Opycka IO
HAaKJIOHHOM IIJIOCKOCTH
18. MOMEHT CWJIBI OTHOCHUTENBHO Ocu BpamieHus. [lnedo cunbl. Ycnosus | bubmmoreka [[OK:

https://lesson.edu.ru/lesson/23fac82c-
3c19-4a2e-8ca2-




78870ddc418d?backUrl=%2F03%2F10

19. Jlaboparoprast padota Ned o Teme: «VcciemoBanue yCIOBHiA paBHOBECHS
TBEPJIOTO TeJIa, MMEIOIIEr0 OCh BPAILICHUS
20. Nmnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MaTepualbHBIX Touek. | bubnuoreka [{OK:

Wmnynbe cuiibl M W3MEHEHHE HWMITylbca Tena. 3akoH coxpaHeHus | https://lesson.edu.ru/lesson/789ff4de-

uMITyabca. PeakTuBHOE JBUXKEHHE 1b59-4202-86c9-
04acedba5693?backUrl=%2F03%2F10

21. PaboTa cuibl. MOIIHOCTD CHITBI bu6mmoreka [{OK:
https://lesson.edu.ru/lesson/7085bd71-
8064-4cel-abe7-
132b92a51812?backUrl=%2F03%2F10
22. Kunernueckass sHeprus martepuainbHoi Touku. Teopema 00 m3MeHenuu | bubnuoreka L{OK:

KUHETHYECKOW SHEPTUU https://lesson.edu.ru/lesson/7e02b436-
5433-4129-b515-
7e48a53225e?backUrl=%2F03%2F10

23. [ToreHumanpHas DHEPIHUs. [lorenunansHas SHEPrUst ynpyro | bubanoreka [HOK:

neGopMUpOBaHHON mpyxuHbL. [loTeHnmansHas sSHeprus Tena BOmm3M | https://lesson.edu.ru/lesson/7¢02b436-

MTOBEPXHOCTU 3eMJIU 5433-4129-b515-
7e48a53225e?backUrl=%2F03%2F10

24. [loTeHumanpHble W HeEMOTEHIWaldbHbie  cuibl. CBs3b  paboThl | bubmuoreka [OK:

HEMOTCHIUATBHBIX CHJI ¢ M3MEHEHHUEM MEXaHHUYeCKOW 3Hepruu cuctemsl | https://lesson.edu.ru/lesson/ef2a4836-

TeJ. 3aKOH COXpaHEHUS] MEXaHUYEeCKON YHEPTUU b49d-476a-9b8d-
29c3d4cef324?backUrl=%2F03%2F10

25. VYipyrue u Heylpyrue CTOJIKHOBEHUS bubnnoreka [{OK:
https://lesson.edu.ru/lesson/c9711d86-
4dd8-4033-9fa7-
75ecea6a216d?backUrl=%2F03%2F10

26. Texauueckue yCcTpoicTBa M MPaKTHIECKOE IPUMEHEHHUE: BOJIOMET, KOTIED,

NPYKUHHBINA THCTOJIET, ABIKEHHE PaKeT

217. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW Teopuun u  ux | bubnmoreka LIOK:

ombITHOEe oOocHOBaHMe. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep | https://lesson.edu.ru/lesson/3ae96¢60-

JBYKEHUS U B3aUMOJIEHCTBUSA YaCTUI[ BEIIECTBA 6461-449b-93d5-
736acd86bdad?backUrl=%2F03%2F10

28. Mogenu cTpoeHHsl Ta30B, KUAKOCTEH W TBEPABIX Tel U oObsicHeHue | bubnuoreka [{OK:

CBOWCTB BEIIIECTBA HA OCHOBE 3TUX MoJieNel. Macca u pa3Mepbl MOJIEKYJ

https://lesson.edu.ru/lesson/42942724-




896b-4ecb-8201-5¢d3859d520d

29. KonunuectBo Bemectsa. [locTrostnaas ABoraipo bubnnoreka [{OK:
https://lesson.edu.ru/lesson/42942724-
896b-4ecb-8201-5c¢d3859d520d

30. TennoBoe paBHoBecue. Temmepatypa u e€ wusMmepenue. Illkana | bubnuoreka [HOK:

temnepatyp Llenbcus https://lesson.edu.ru/lesson/a3990d2d-
ee77-4408-b111-8b0533ab7790

31. Mogens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYIsipHO- | bubnuoreka [{OK:

KHHETUYECKOW TEOPUH HICaThHOTO Ta3a https://lesson.edu.ru/lesson/42942724-
896b-4ecb-8201-5c¢d3859d520d

32. AOcomoTHas TeMIieparypa Kak Mepa cpeiaHel KuHeTudeckod sHepruu | bubmmoreka [JOK:

TEIJIOBOTO ABMKEHUS yacTuil ra3a. [llkama temneparyp KenpBuna https://lesson.edu.ru/lesson/a3990d2d-
ee77-4408-b111-8b0533ab7790

33. Jlaboparoprast pabora NeS mo teme: «OrmpeneneHHe Macchl BO3ayXa B

KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHHH 00hEMa KOMHATHI, IaBJICHUS U
TeMIIEpaTyphbl BO3yXa B HEW)

34, l"azoBbie 3akoHbl. YpaBHeHue MenpeneeBa—Kaneitpona. 3akon Jlansrona | bubnuoreka [{OK:
https://lesson.edu.ru/lesson/f543b715-
1420-413c-8daf-
bb70cb26299a?backUrl=%2F03%2F10

35. N3omnporeccsl B uaeaqbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | bubnuoreka [{OK:

I'padmyeckoe TmpencTaBiICHHE HW30MPOIECCOB: HM30TEpMa, M30X0pa, | https://lesson.edu.ru/lesson/72¢240a0-
n3o0apa 04ef-41tb4-931b-a42ded7a031b
36. Jlaboparoprast padota Ne6 mo teme: «VccnenoBanue 3aBUCUMOCTH MEXKTY
napaMeTpaMH COCTOSTHHSI Pa3peKEHHOTO ra3ay

37. Texnuueckre yCcTpOHCTBA W TNPAKTHUECKOE NPUMEHEHHUE: TEPMOMETD,
OGapomerp

38. TepmoanHamMuueckas CUCTEMA. BuyTpennss sHeprus | bubnuoreka [{OK:
TEPMOJAMHAMHYECKON CUCTEMBI U crocoObl e€ m3meneHus. KommuectBo | https://lesson.edu.ru/lesson/ec7675d9-
TEIUIOTHI U paboTa 6af4-4eec6-bbfe-51a0ald0ff87

39. BuyTpennsis  sHeprusi  OJHOATOMHOTO  HjealbHOro rasza. Bunasl | bubnuoreka [{OK:

TCIIoNCpCaaqyun: TCIJIOMPOBOJHOCTh, KOHBCKIHN A, U3JTYYCHUC

https://lesson.edu.ru/lesson/ae397c01-




b1fd-4c05-93af-£77604b63c86

40. VYnaenpHas TemnoéMkocTh  BemectBa. KommuectBo  Temorel  npu | bubmmoreka LHOK:
TerIonepeave https://lesson.edu.ru/lesson/9696f2df-
03e2-4944-a2ed-6¢5120961ct9
41. Jlaboparopras pabora Ne7 mo Teme: «M3MepeHue yIeNbHOU
TEIIOEMKOCTID)
42. ITonste 006 anmabatHoM mporecce. IlepBrlii 3akoH TepmoauHamuku. | bubmuoreka LHOK:
[IpumeHeHne TepBOro 3akOHa TEPMOJWMHAMHUKKA K m3omporeccaM. | https://lesson.edu.ru/lesson/c821465e-
['padrueckasi uHTEpIIpeTaIs paboTHI raza b8d5-4cb4-9052-633b8f4e8fc4
43. Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMocTh MpoIieccoB B MPUPOIE bubnnoreka [{OK:
https://lesson.edu.ru/lesson/c821465¢-
b8d5-4cb4-9052-633b8f4e8fc4
44. TemoBele  mammubl.  [lpuHnMnel  gecTBUS  TEIUIOBbIX — MamuH. | bubmuoreka LIOK:
[IpeoOpa3oBanuss SHEpPruM B TEIUIOBBIX MamuHaX. Koadduuument | https://lesson.edu.ru/lesson/189e7f13-
MOJIC3HOTO JACHCTBHUS TEIJIOBOW MalllMHbI 02fa-42d6-8dc2-14104b63894 1
45. Huxn Kapuo u ero xosdduimeHT none3Horo aeictBusi. Jkojorudeckue | bubnuoreka [{OK:
pOOJIEMBI TETIIIOPHEPT €TUKU https://lesson.edu.ru/lesson/189¢e7f13-
02fa-42d6-8dc2-14104b638941
46. Texanuueckre yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOpaHwsi, OBITOBOI XOJIOIMIBLHUK, KOHIHIIMOHEP
47. [TapoobpazoBanue u koHaeHCanws. Vicnapenue u kuneHue. AocomorHas u | bubmoreka [OK:
OTHOCHUTENIbHAS BJIIAXKHOCTH BO3Myxa. HaceimeHHwnii map. YnaembHas | https://lesson.edu.ru/lesson/ae3edOee-
TeIioTa mnapooOpa3oBaHHsA. 3aBUCHUMOCTh TemIieparypbl KumneHus ot | 8743-4082-bc08-
JaBJICHUS cc0737c43a4a?backUrl=%2F03%2F10
48. Jlaboparopras pabota Ne® mo Teme: «l3MepeHHEe OTHOCHTEIHHOU
BJIQKHOCTH BO3/IyXa»
49. Tépmoe Ttemo. Kpucrammmueckne u amopdubie Tena. Anmzorponwus | bubmmoreka [[OK:
cBoiicTB KpuctaywoB. JKuakue kpuctauisl. CoBpeMeHHBbIE MaTtepuanbl. | https://lesson.edu.ru/lesson/e5a85fa8-
[ImaBnenne W  KpUCTAUIM3alUs. YJenpHas Temiora IuiaBieHus. | 8¢32-4481-a750-c4ab6d1bSebs
Cybmumarnus
50. VYpaBHeHuUE TEIJIOBOro OanaHca bubnuoreka [{OK:
https://lesson.edu.ru/lesson/30d5d57e-
d7ee-419e-b211-0d03ealelcda
51. TexHuueckre YCTpOWCTBa W MPAKTUYECKOE NMPUMEHEHHE: THIPOMETp H

ICUXPOMCETP, KaJIOPpUMCTP, TCXHOJIOTUMW  TMOJIYYCHUS  COBPCMCHHBIX




MaTCprajIoB, B TOM YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOT N

52.

53. DnexTpu3arys Tel. JJekTpudeckuit 3apsa. JlBa Buma anekrpudeckux | bubmmoteka [OK:
3apsnoB. [IpOBOMHWKHM, IUANIEKTPUKA W TIOXYIPOBOJAHHWKH. 3akoH | https://lesson.edu.ru/lesson/fa4d7218-
COXpaHEHHUS AIIEKTPUUYECKOTO 3apsizia 095a-4¢52-9dc1-312c833afele

54. B3aumopetictBue 3apsaoB. 3akoH Kymona. Toueunsnii snekrpuueckuii | bubnuoreka LIOK:
3apsij. DiekTpudeckoe moJie. HampsokEHHOCTE 3IIEKTPHYECKOTO TOJIst https://lesson.edu.ru/lesson/e7f8c786-

2334-4998-8bc0-82c84a311586

55. [TpuHIMT Cymeprno3uiiuy AMMEeKTpudeckux mosiei. Jlnann Hanpsok€HHocTH | bubmmoreka [[OK:

AIIEKTPUIECKOTO TTOJISI https://lesson.edu.ru/lesson/5311b195-
358b-4{fd-9592-250826752413

56. PaGora cmnm anekrpocratmueckoro mosisa.  [lorenmwman. Pasnocts | bubmmoreka [[OK:
MOTEHIMANOB. [I[pOBOIHUKH M JUAJIEKTPUKHU B dIIEKTpocTaTndeckoM moiie. | https://lesson.edu.ru/lesson/4ftf851d-
JIManeKkTprueckasi MpOHUIIAEMOCTh 0d6d-4358-b3d7-0d9534fcc805

57. DNEeKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh wiockoro | bubnmmoreka [{OK:
KOHJIEHCAaTopa. OHEeprusi 3apsHKeHHOro KoHJeHcaTopa. TexuHumueckue | https://lesson.edu.ru/lesson/eb0d51e2-
YCTPOHCTBA M TMPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTpoMeTp, | b6a8-4a34-ac91-323c10be2elS
AIIEKTPOCTaTUYECKAS 3aIIuTa, 3a3eMJICHHe AIIEKTPONIPUOOPOB,
KOHJICHCATOP, KOMMPOBAJILHBIN annapar, CTpyHHbIN IPUHTED

58. Jlaboparoprass pabota Ne9 mo Tteme: «M3MepeHHe 3IMEKTPOEMKOCTH
KOH/ICHCATOPa»

59. DNEeKTpUUECKUl TOK. YCIOBHS CYyHIECTBOBaHHs 3JIEKTpHUecKoro Toka. | bubnamorexa [JOK:
Hcrounuku Toka. Cuna toka. [locrosaubni Tok. Hanpsokenue. 3akon Oma | https://lesson.edu.ru/lesson/0e6e5112-
JUIE  ydacTKa [eMu. OJJEeKTpUYecKoe compoTuBieHue. YaenbHoe | edf6-4d1c-bed3-2149d0e7daba
COINPOTHUBJICHUE BEIIECTBA

60. [TocnenoBarenbHoOE, MapajuieNbHOE, CMEIIIAaHHOE coenuHenue | bubmmoteka [{OK:
npoBoaHUKOB. Paborta amektpuueckoro Toka. 3akoH Jxoyms—Jlenna. | https://lesson.edu.ru/lesson/76cdc7ce-
MOITHOCTB IEKTPHUECKOTO TOKA 3fec-47c1-b403-3b906bc3cdee

61. DNEKTPOBHKYIIAsl CHUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHWKA ToKa. | bubmmoteka [{OK:
3akon Oma s moJHOW (3aMKHYTOM) anekTpudeckor 1enu. Kopotkoe | https://lesson.edu.ru/lesson/3b66db43-
3aMBIKaHUE 15e7-4151-a165-aba9469d2450

62. DJNEeKTpOHHAs  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBHCUMOCTH | bubmmoteka [OK:

COINPOTHBIIEHUS METAJUIOB OT TeMIepaTypsl. CBEpXIpOBOAUMOCTh

https://lesson.edu.ru/lesson/e15b92e5-
0007-420e-a68b-c6105a5e0a53




63. OnexkTpuueckuii TOK B Bakyyme. CBOHCTBa AIIEKTPOHHBIX my4koB. | bubnmoreka [JOK:
[MomympoBomaukn.  CoOCTBEeHHass W TpHUMeECHass  MPOBOAMMOCTH | https://lesson.edu.ru/lesson/7a67a321-
noJrynpoBoiHUKOB.  CBoiicTBa p-—n-mepexoga. I[lomynpoBoanukoBsie | 93bd-4952-874c-64147fec7987
puOOpHI

64. MTOTOBAS KOHTPOJIbHAS PABOTA

65. DNeKTpUUecKuii TOK B pacTBOpaXx MW pacijaBax dJeKTpoiuToB. | bubnamoreka [JOK:
DNEKTPOIUTHYECKAS JUCCOIUAITIS https://lesson.edu.ru/lesson/556¢b0a3-

ff9d-4f3a-a0e4-2e3377629406

66. DNEKTPoIn3. DIEKTPUUECKUM TOK B razax bubnmoreka [{OK:

https://lesson.edu.ru/lesson/1d7e7df6-
9e8f-4b7a-8358-a674c98a93bb

67. CaMocToATENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Moanus. [Inazma bu6mmoreka [{OK:

https://lesson.edu.ru/lesson/1d7e7df6-
9e8f-4b7a-8358-a674c98a93bb

68. TexHuveckre YCTPOWCTBA M TPAKTUYECKOE NPHUMEHEHHE: aMIIepMETp,

BOJIbTMETP, PEOCTAT, NCTOUHUKH TOKA, AIEKTPOHArpeBaTeIbHbIE PUOOPHI,
JIEKTPOOCBETUTEIIBHBIE npuOopHI, TEPMOMETP COIIPOTHUBIICHU,
BaKyyMHBIU JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN
JMOJ1, TAJIbBAHUKA




11 KJIACC

DJIEeKTPOHHbIE YU4eOHO

Ne n/m | KotuvecTBO 4acoB Tema ypoka
MeToAuYeCKHe MaTepHaJlbl
I. 1 ITocrositHHBIE MarHuTHl. B3auMoaelCcTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. Bexkrop MarHutHON uHaykiuu. [IpuHiun cynepno3uiuu MarHuTHbIX | bubmmoreka LHOK:
nosied. JIuHnyu MarHuTHOM MHAyKuuu. KapTtuHa nuHui MarHuTHOM MHAYKIUH | https://m.edsoo.ru/ff0aaf8a
110JIsI TOCTOSIHHBIX MarHUTOB
2. 1 MarnutHOoEe T1OJ€ MPOBOAHMKA C TOKOM. KapruHa nMHMI MHIyKIUU
MarHUTHOTO MOJIS JUIMHHOTO MPSMOT0 NMPOBOJHUKA U 3aMKHYTOTO KoJibleBoro | bubmnoreka LHOK:
IIPOBOJHMKA, KAaTymku ¢ TokoM. OmbiTr Opcrena. BsaumoaelictBue | https:/m.edsoo.ru/ff0b2fe6
IIPOBOJHUKOB C TOKOM
3. 1 Cuna Amniepa, €€ MOYJIb U HalIPABJIEHUE bubnuoreka [{OK:
https://lesson.edu.ru/lesson/ec908c2{-
7¢98-4e5¢-8a78-00776a0ae99a
4. 1 Cuna JlopeHnua, e€ Moaynb U HarpaBiieHHeE. J[BHkeHHe 3apskeHHON yacTulibl B | bubanoreka LHOK:
OJIHOPOJHOM MarHuTHOM mosie. PaGora cwier Jlopenna https://lesson.edu.ru/lesson/96ee8397-
4381-4c44-8cb0-d05ced38e562
5. 1 SBnenne osnexkTpoMarHuTHOM wuHAykuuu. Ilotok Bekropa marHuTHOW | bubnuoteka LIOK:
WHIYKIIAN https://lesson.edu.ru/lesson/87407413-
62d6-449b-9f1b-9fe9a3e79152
6. 1 DONEeKTpOABMKYIIAasl CHJIa WHAYKIMHM. 3aKOH AJIEKTpOMAarHuTHoM wuHayknuu | bubmmoreka LHOK:
Ddapanes https://m.edsoo.ru/ff0b31d0
7. 1 BuxpeBoe »aiexTpuueckoe moJie. ONEKTPOJBWXKYIIas cuwia UHAyKuMd B | bubmmoreka LHOK:
MIPOBOJIHUKE, IBHXKYILIEMCSI TIOCTYIATEIBHO B OJJHOPOHOM MarHUTHOM TIOJIe https://lesson.edu.ru/lesson/89a6d494-
6156-4bbd-a65a-c0a8aa04c418
8. 1 IIpaBuio Jlenna. MHAyKTUBHOCTH bubnuoreka [{OK:
https://m.edsoo.ru/ff0b3658
0. 1 SBneHne caMOMHIYKIIMU. DJIEKTPOABIKYIIAs CHJIa CAMOUHTYKITUN bubnuoreka [JOK:
https://lesson.edu.ru/lesson/4746062d-
9297-4d96-a74b-c81be734b70b
10. 1 Jlaboparoprast padora Nel mo Teme: «HabOmioneHue aelcTBUS MarHUTHOTO
110JIsI HA TOK»
1. 1 DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM. DJIEKTPOMArHuTHOE I10JIe bubnuoreka [{OK:

https://lesson.edu.ru/lesson/f23298be-
0540-453-bb41-b216b3402c0b




12.

TexHuueckne yCTpOHCTBA U IPAKTHYECKOE IPUMEHEHHUE: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUThl, JJIEKTPOJBUIATEIb, YCKOPUTEIU 3JIEMEHTapHBIX
4aCTHUL, UHAYKIIMOHHAS I€Yb

bubmuoreka [{OK:
https://m.edsoo.ru/ff0ab3e0

3. —
14. KonebarenpHass ~ cucrema.  CBoOOjgHBIC — MexaHHMYeckue  KoseOanms. | bubmmoreka [OK:
["apMoHUYecKkue KosiebaHus https://m.edsoo.ru/ff0b07fa
15. [lepuon, dactoTta, amruutyna u (asza konebGanmid. IlpyxuHHBIN MasTHHK. | bubnuoreka LIOK:
MareMaTHYECKHI MasiTHUK https://m.edsoo.ru/ff0b07fa
16. VYpaBHeHne rapMoHWYecKHX KojeOanmii. IlpeBpamenne osHeprum mnpu | bubnuoreka LIOK:
TapMOHHUYECKHUX KOJIeOaHMIX https://lesson.edu.ru/lesson/ed0b9ecc-
eb45-479d-be06-687b2bb9a4f1
17. Jlaboparoprast padora Ne2 mo teme: «lccnenoBaHue 3aBUCHMOCTH TIEPHOAA
MaJIBIX KOJICOAHWIA Tpy3a Ha HUTHU OT JUTMHBI HUTH M MacChl IPy3a»
18. Konebarenbubiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
ueaTbHOM KOJIG63.T€JII§EI)OM KOHTyI;[)e. AHaJIOFIfSI MEKIY MEXaHUYECKHMHU M bubmmorexa [1OK:
ANEKTPOMAarHUTHBIMU KosieOanusmu. @opmyna TomcoHna. 3akOH COXpaHEHHs https://lesson.cdu.ru/lesson/18257765-
9616-4£71-98b6-9ca3316fdeb0
DHEPrUH B UJICATHHOM KOJICOATEIIbHOM KOHTYPE
19. [IpencraBnenne o 3aryxarommux KoseOaHusX. BwiHyxaeHHble MexaHndeckue | bubmmoreka [IOK:
Kosiebanus. Pesonanc. BeIHyXIeHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs https://lesson.edu.ru/lesson/aa36c07a-
€593-4a53-a546-009187ba6{t4
20. [lepemennsiii  TOok. CuHHYCOMIANBHBIA TepeMeHHBbI TOK. MomHocTs | bubnuoreka LIOK:
MEPEMEHHOTO TOKa. AMIUIMTYJHOE W JIeHCTBYIOIIEee 3HaueHWe cuibl Toka M | https:/lesson.edu.ru/lesson/a6b012b2-
HaNPSHKCHUS f5a7-422c-8894-a015b59671d6
21. Tpancdopmarop. IlpomsBoacTBo, nepemada u moTpedieHue snmekTpuueckoi | bubamorexa [HOK:
SHEPruu. OKOJOTHYECKHE PHUCKH TIpH TPOU3BOACTBE dJekTpodHepruu. | https://lesson.edu.ru/lesson/72b23327-
KynpTypa ncnosib30BaHus AIEKTPOIHEPTUHU B TIOBCETHEBHON KU3HH 172d-4act-bbe4-87384daab8c6
22. Jlaboparoprass pabota Ne3 mo Teme: «lccienoBaHue MEPEeMEHHOTO TOKa B
[eMd W3 TOCIEAOBATeIbHO COCIUHEHHBIX KOHJCHCATOpa, KATYIIKH U
pPE3UCTOPA»
23. TexHuueckne yCTpOWCTBA M IPAKTHUECKOE NPUMEHEHHUE: SIIEKTPUYECKUU
3BOHOK, T€HEPAaTOp MEPEMEHHOTO TOKa, JJMHUH DJIEKTpoIepe1ayd
24. Mexanudeckue BOJIHBI, YciaoBuUs pactpoctpanenus. llepuon. CkopocThb

pacripocTpaHeHus W JUIMHA BOJIHBL. llomepedyHble W MPOJOJBHBIE BOJIHBL
WuTepdepentmst u qudpakims MEXaHHIECKUX BOJH

bubmuoreka [{OK:
https://m.edsoo.ru/ff0b0c32




25. 3Byk. Ckopocth 3ByKa. I'poMkocTh 3Byka. Bricora toHa. TemOp 3Byka. | bubmuoreka LIOK:
DJEKTPOMArHUTHBIC BOJHBI. Y CJIOBHS M3IIy4eHHS SJICKTPOMArHWTHBIX BOJMH | https://m.edsoo.ru/ff0b23ca
26. B3anmnuass opuenranus BekTopoB E, B, v B amekrpomarautHOW BousHe. | bubmumoreka LIOK:
CBolicTBa IEKTPOMArHUTHBIX BOJIH: OTpakKeHHE, TIpeJIoMIIeHUe, ToJisipu3aius, | https://lesson.edu.ru/lesson/0d409867-
mdpaxiyst, uatepdepenims. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH 9c5e-45dd-8291-794cb728760a
27. [Ikana >IE€KTPOMArHUTHBIX BOJH. IIpUMEHEHHE SIIEKTPOMArHMTHBIX BOJNH | Bubmuoreka I{OK:
B TeXHUKE M ObITy. [IpHHIUIIBI pagrocBsa3u U TeneBuAeHus. Paguonokanus. | https://lesson.edu.ru/lesson/7dbe3376-
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOMIeH Cpebl 2511-4792-b66b-ea6dbd02d20b
28. Texauueckre yCTpoOHCTBa M MPAKTUYECKOE MPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, yJAbTPa3BYKOBas JUArHOCTHKA B TEXHHKE M MEAWIIMHE, paaap,
pauonpUEMHHIK, TEICBU30p, aHTeHHA, TenedoH, CBU-meus
29.
30. I'eomerpuueckass omnrtuka. [IpsimonmHeiiHoe pacnpocTpaHenue cBera B | bubmumoreka LIOK:
oJHOpoHO¥ cpene. JIyd cBera. ToueuHbI HCTOYHUK CBETA https://lesson.edu.ru/lesson/5dae2074-
3342-4730-87c4-bab7902220a4
31. Orpaxenue cBeTa. 3akoHbl OTpaxeHus cpera. [loctpoeHue msobpaxkenuil | bubnmorexa IJOK:
B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ff0ced22
32. [Ipenomnenue cBera. 3aKOHBI MIPETOMIIEHUSI CBETAa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHusd. [lonHoe BHyTpeHHee oTpaxenue. [IpenensHelil yros moJHOro bubmmorexa [1OK:
) ' https://m.edsoo.ru/ff0ab660
BHYTPEHHETO OTPAXKCHHUS
33. Hucnepcus cBeta. CoxKHBINM cocTaB Oenoro ceeta. L[Ber bubnmoreka [{OK:
https://lesson.edu.ru/lesson/8d43b657-
17b4-4db2-9d58-dbb2e29a862¢
34. Jlaboparopras pabota No4 mo Teme: «HabmoneHne Tucnepcun CBEeTa
Cotupaemue 1 prsemmas i Tovea s Boents e ugmorea 110K
U pacceuBaKIIMX JUH3aX. Popmysia TOHKOW JMH3bI. YBEJIUYEHUE, AABAEMOE https://lesson.edu.rw/lesson/27¢714¢0-
8 ' ' ’ cbda-48b1-84b3-416754fe6413
JIMH30U
36. [Ipenensl NPUMEHUMOCTH TEOMETPUYECKOW ONTUKUA. BoJiHOBas omnTuKa.
Wutepdepennust cBera. KorepeHTHble HCTOYHUKU. YCIIOBUS HaOIIOICHHUS bubmorexa HOK:
. https://lesson.edu.ru/lesson/72a49497-
MaKCHMYMOB M MHHHMYMOB B HHTCP(QCPCHIIMOHHOH KapTHHE OT IBYX | 5374 4cDe-89¢-927¢b25721d6
crH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
37. Hudpakams ceeta. Judpakimonnas pemérka. Ycnosue HaOmroaeHus riaaBHbeix | bubmmoreka [JOK:

MaKCUMYMOB IPH MaJACHUH MOHOXPOMATHUYCCKOI'0 CBCTA Ha III/I(l)paKIII/IOHHYIO

https://lesson.edu.ru/lesson/fa28ea3a-




pem€rky. Ilossgpusanus ceera

b816-48d7-863d-fcdc060b6165

38. Texnuyeckne yYCTpOWCTBA W NPAKTHUECKOE MPHMEHEHHE: OYKH, JIyIa,
¢doroanmapar, MPOEKIMOHHBIA anmapaT, MHUKPOCKOII, TEJECKOIl, BOJOKOHHAS
ONTHKA, TU(PPAKINOHHAS PEHNIETKA, TIOJISPOU]]
39.
40. ['panuIBl TPUMEHUMOCTH KIIaccuueckoid Mexanuku. [loctynatel criermanbaol | bubmmoreka [{OK:
TEOPUH OTHOCHUTEIHHOCTU: WHBAPUAHTHOCTH MOJYJS CKOpOCTH cBeTa B | https://lesson.edu.ru/lesson/42e25f5d-
BaKyyMe, IPUHIIMI OTHOCUTENFHOCTH DWHINTeHHA 3e4b-4090-80b3-2cca2fae90aa
41. OTHOCHUTETHPHOCTh OJHOBPEMEHHOCTH. 3aMeJUICHHe BpeMeHH u cokpamieHue | bubmmoreka [JOK:
JUTAHBI https://lesson.edu.ru/lesson/88254104-
5413-40fc-be6a-ab865e7fad28
42. DHeprus U UMNYIbC PENATUBHCTCKONW dacTuilbl. CBsi3b Macchl ¢ 3Heprued u | bubmmoreka [JOK:
HUMIYJIbCOM PENSATUBUCTCKON YAaCTHIIBI. DHEPTHS MOKOS https://lesson.edu.ru/lesson/893de7ca-
67a1-479d-9a60-bf7153bf0e95
43. ®otonbl. Popmyna [Inanka cBsi3u 3HEpruM GoTOHA € ero yactotoi. JHeprus u | bubanorexa LHOK:
UMITYIBC (OTOHA https://lesson.edu.ru/lesson/459d3735-
880f-46ab-b0b2-4229d6bb0e77
44. OtkpeiTie u uccienoBanue Gorodrdpdexra. Onwiter A.I'. CroseroBa. 3akonsl | bubnmoreka [{OK:
dotorddekra. VYpaBHenue OiHmTerHa a8 Qorodddekra. «Kpacuas | https://lesson.edu.ru/lesson/9f1119¢9-
rpanunay porodddexra a49c-4b0e-bc3b-d44aadf9cald
45. HNasnenue ceera. Onbithl [1.H. Jlebenesa. Xumuueckoe 1elCTBUE CBETA bubnmoreka [{OK:
https://lesson.edu.ru/lesson/30d8ad4e-
1d29-41b4-93c9-alf2c1d52617
46. Texnuueckre yCTpOHCTBa M MPAKTUYECKOE TMpPHUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coaHEeyHas OaTapest, CBETOANO/
. Mnasetapran ozem atowa. Tocrynarat Bopa. Haryuernse . norsouenns | BOo1exa IOK
(OTOHOB TpHU TEpexojie aTOMa C OJHOTO YPOBHS SHEPrHH Ha Apyroi. Bumsr https://lesson.edu.rw/lesson/386¢3fal-
. ' 3b26-441c-9a76-91d1e618bbb5
criektpoB. CIIeKTp ypOBHEW SHEPrUU aToMa BOJIOpOia
48. BonHoBreie cBoiicTBa wactuil. Bomubel ne bpoins. Kopmyckynspao-BonHoBoi# | bubnuoreka LIOK:
Tyaanu3M https://lesson.edu.ru/lesson/1e2abccl -
f5c2-4e5b-8dea-af7f98dceb19
49. CroHTaHHOE U BBIHYXJACHHOE U3TyYCHUE bubnmoreka [{OK:

https://lesson.edu.ru/lesson/8e7aa598-
5e9d-4b01-9df7-b4e2baf8aac2




50.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIEKTpaIbHbIN
aHaJIn3 (CIIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTEP

51. DOKCIEPUMEHTHI, JO0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHHs sijpa. OTKphITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopna mo  ompenenenuto  cocraBa | bubmmoteka [OK:
pamnoakTuBHOTO Wu3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-usiaydenwus. | https://m.edsoo.ru/ff0d091a
BriusiHue paarioakTHBHOCTH HA KUBBIC OPraHU3MBbI
52. OTtkpeiTHEe TpoTOHA W HelTpoHa. Hykmonnas mogmens sinpa IeitzenOepra— | bubamorexa L{OK:
WBanenko. 3apsin siapa. MaccoBoe yncio siapa. M3oTomns https://lesson.edu.ru/lesson/ddb96f06-
a2a5-491b-8b9-98eal620d033
53. Anbda-pacniag. DIEKTPOHHBIH ¥ TIO3UTPOHHBIM Oera-pacman. [amma-
U3Ty4YeHHE. bu6mumoreka [{OK:
3aKOH PaaMoOaKTUBHOTO pacmajia. JHEPTHs CBSI3M HYKJIOHOB B siape. Snepubie | https://m.edsoo.ru/ff0c18ac
cuiibl. JledekT Maccel sapa. Sneprsie peakiun. JleneHue u CHHTES siIep
54. SAnepusiii  peakrop. Tepmosinepubiii cuHTe3. [Ipobnemsl u mnepcrnekTuBsl | bubmmoreka [OK:
SJIEPHON DHEPreTUKH. DKOJIOTUYECKHE aCHeKThl sifaepHO dHepreTtuku. | https://lesson.edu.ru/lesson/7¢9c9124-
DnemeHTapHbIe YacTHIIbl. OTKPBITHE TO3UTPOHA 53d0-4416-8dd3-8557btbdfbed
55. MeTo 1l HaOIIOIEHUSI U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHI.
56. Jlaboparoprass pabora Ne5 mo Tteme: «MccnemoBanue TpekoB dacTHIl (1O
rOTOBBIM (poTorpadusim)»
57. @OyHnamMeHTaIbHBIE B3aMMOJACHCTBHS. ENUHCTBO (M3MUECKON KapTHHBI MHpA.
Texauueckre yCTpOCTBa M MpaKTHUYECKOE NMPUMEHEHHE: JTO3MMETp, Kamepa
BusbcoHa, siiepHbIii peakTop, aroMHasi 6omba
58.
59. Oranbl  pa3BuTHs  acTpoHomuu. IlpuknmagHoe u  MupoBo33peHueckoe | bubmamoreka [JOK:
3Ha4YeHHE acTpoHoMuHu. Bupa 3Bé3mHOoro Heba. CosBe3mus, spkue 3BE3MI, | https://lesson.edu.ru/lesson/7e06c16a-
IUTAHETHL, UX BUANMOE IBIDKeHre. CoTHEeYHas cUcTeEMa d806-4480-b3c5-a0da80ed200c¢
60. Connue. Conneuynasi akTUBHOCTb. MicTounuk sHeprun ConHua v 3B€31. 3BE3 /b,
UX OCHOBHBIE XapaKTEepUCTHKH. JlmarpamMmma «cHekTpaibHbIi kimacc — | bubmuoreka LIOK:
CBETHMOCTBY». 3BE3JIbI TJABHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — | https://m.edsoo.ru/ff0c1e88
CBETHMOCTBY JJIs 3BE3]] TJIABHOM MOCJIEI0BATEIHHOCTH
61. Buyrpennee  ctpoenme  3BE3n.  CoBpemeHHBIEe — mpencTaBieHus o | bubmuoreka LIOK:
MPOUCXOXKACHUH | dBoJIoIK COJIHIA M 3BE3/1. DTaITbl )KU3HU 3BE3]T https://m.edsoo.ru/ff0c1e88
62. Jla6opaTopHas pa6oTta Ne6 o teme: «HabmoqeHUs HEBOOPYKEHHBIM TTIA30M C

HCIIOJIb30BAHUEM KOMITBIOTCPHBIX HpI/IJIO)KCHI/H\/JI JJI1 OIIPCACIICHUA TTOJIOKCHUA




HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTo
MOJIYIIAPHS U SIPKHE 3BE3BI»

63. Mneunsiii [lyre — nama amaktuka. Ilonoxenue u neuwxenne Connna B | bubmuoreka [OK:
lanmaktike. Tunel ramakTuk. Pagmoranmaktuku u kBaszapbl. U€pHble neipel B | https://lesson.edu.ru/lesson/53324323-
JIpax rajlakTUK 7a60-4b53-a701-bd9e5694e465
64. Bcenennas. Paciunpenne Beenennoii. 3akon Xa66ma. Pazberanue rajiakTuk. bubnuoreka [JOK:
Teopus bonbiioro B3peiBa. PennkroBoe nznydenue https://lesson.edu.ru/lesson/6al72bc0-
d1e9-4ba9-822-bd2520604830
65. Jlaboparoprast pabota Ne7 mo teme: «Habmronenus B Teneckorn JIyHbl, miaHerT,
Muneunoro Ilyrmn»
66. Macmrabnas ctpykrypa Beenennoit. Meraranaktuka bubnuoreka [JOK:
https://m.edsoo.ru/ff0c223e
67. Macmrabnas ctpykrypa Beenennoit. Meraranaktuka bubnuoreka [JOK:
https://m.edsoo.ru/ff0c223e
68. Hepeménnsie mpo6iieMbl acCTpOHOMUU bubnuoreka [JOK:

https://m.edsoo.ru/ff0aaf8a




