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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pabOTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbIXx B OI'OC
COO, a Takxe c yuéroM (penepanbHOl paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus yuyeOHoro npenmera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0Opa3zoBaTeabHbIE TPOTPAMMBI.

Conepxanue mporpaMMmbl 1O (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 knaccoB npu oOydeHuu
ux (usuke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JAESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢pusuke coorBeTcTBYET TpeboBanusiM GI'OC COO K miaHupyeMbiM
JUYHOCTHBIM, TPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YYUTHIBAET HEOOXOJAMMOCTh peaju3alliid MEXKIPEIMETHBIX CBsi3ed (QU3UKU ¢
€CTEeCTBEHHO-HAYUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
e U3y4eHus: PU3NKU Ha YPOBHE CPeAHEro o01Iero o0pa3oBaHus, MIAHUPYEMbIE
pe3yiabTaThl  OCBOCHHMS Kypca (DM3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

+ IUJITAHUpPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKHU HAa Oa30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAThI MO T0JIaM O0y4YEeHUS;

« coaepxkaHue yueOHoro npeameta «duzuka» no rogam oOydeHuUs.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOIbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY
3HaHuM 00 okpyxatoiieM Mupe. LlIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XHUMHEH, OuoIorHel,
dbusnueckoir rTeorpaduert W acTpoHoMue. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUEeCKUX 3HAHUW  ONpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJTyYEHHs] HOBBIX MaTEpHUaJOB C 3aJaHHBIMH CBONCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE €CTECTBEHHO-HAYUHOU KAPTUHBI
Mupa oOydaromuxcs, B (OpMHUpPOBAHME YMEHHN MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPU BHITIOJTHEHUU UMH YUEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeHEro 00111er0 00pa30BaHuUs MOJI0KEH
psI uael, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JOTHMYECKHU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCceX pa3feiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (QU3MNKu
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBIsieTCA
(dbopMupoBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuszanus NOpeanojaraeT HUCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce duzuku npemnoiaraet 3HakoMCTBO
C MIHUPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOTHUECKUX MPUIOKEHUN H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX DKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

CTep>KHEBBIMU d3JIEMEHTaMU Kypca (DM3MKU HAa YpPOBHE CpeAHEro oOIero
oOpaszoBaHus SBISIIOTCS (pu3nueckue Teopuu ((popMUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, AJisl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKHU peau3yeTcsl Mpexe
BCEro 3a CUET OpraHu3allUd HKCIEPUMEHTAIbHON JAESITEIbHOCTH OO0yYaroluXCs.
J171s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpaMMme
no ¢u3uke OObEAMHEHBI B OOLIMU CIHUCOK YYEHHUYECKUX IMPAKTUYECKUX PadoT.
Brinenenue B yka3zaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIIAECTCS YyYaCTHUKAaMHU 00pa3oBaTEIbLHOTO IMpolecca
UCXO/sl U3 OCOOEHHOCTEW MIAHMPOBAHUS U OCHalleHusi kabuHera Qusuku. [lpu
3TOM OO0O€ecleurBaeTCsl OBJIaJICHHE OOyYarolMMKCS YMEHUSMH TMPOBOJUTH
KOCBEHHBIE HM3MEpPEHUS, HCCIIEOBaHUS 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH U
MMOCTAHOBKY OIBITOB O MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yAEISIETCS PEUICHUIO paCUETHBIX U KAU€CTBEHHBIX 3a]1ay.
[Ipu 5TOM N71s1 pacuETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYECKO MOJIENIbIO, TMO3BOJISIIOIIME MPUMEHSATh HW3YYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETpUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. JJisi KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
oObsICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUNM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue BbIOOpa (Qu3MuecKkodl MoJeNnu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.



B cootserctBum ¢ TpedoBanusiMu @I'OC COO k maTepHalIbHO-TEXHUYECKOMY
obOecrnieueHuI0 yueOHOro mpoiiecca 0a30BBIM ypOBEHb Kypca (PU3UKH HA YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daThbCsl B YCIOBUAX MPEIMETHOIO
KaOuHeTa (PU3MKKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xkaOuHeTe (PU3MKH JOKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMOJHEHHUS YKAa3aHHBIX B MporpamMme Mo
(U3MKe YUCHUUECKUX MPAKTUUECKUX pabOT U JEMOHCTPALIMOHHOE 000pYyA0BaHUE.

JleMoHcTpalluoHHOe 0o0opyaoBaHue (HopMUpPYETCS B COOTBETCTBUU C
NPUHLIUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U 00OecneYruBaeT MOCTaHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YyYaeMbIX SBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHCHHH.

JlaGopaTtopHoe 00OpyJIOBaHHE [JIsi YUYEHHUYECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
7a00paTOPHOTO OOOpPYAOBAHMS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1abOpaTOpHil.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

« (opMupoBaHNe HHTEpecCa M CTPEMIJICHUS OOYYaIOIIMXCS K HAyYHOMY
W3YYEHUIO TIPUPOMBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CHOCOOHOCTEM;

s pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

« (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK PE3YJIbTaTa U3yUEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

« (dopMHupoBaHHE YMEHUN OOBSICHATH SBIEHUS C HCIOJIb30BAHUEM
Gu3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTeIhCTB;

« (dopmupoBaHHE TPEACTABICHUN O poiu (DU3UKH IJIT PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne 3TUX Lefeld 00ecleurnBaeTcsl pelieHueM CIEAYIOIUX 3a1ady B

MpoIlecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

s MpUOOpPETEHUE CUCTEMBI 3HAaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs MEXaHUKY, MOJICKYJISApHYIO (HHU3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY W SJIEMEHTHI aCTPOPU3HKHY;

e (dopMHUpOBaHHE YMEHUH TPUMEHITh TEOPETHUUYECCKUE 3HAHUSA IS
oOBbsiCHeHHST (PU3WYECKUX SBICHUW B TPUPOAC H ISl TIPUHSTHS
MPAKTUYECKUX PEIICHUNA B MIOBCETHCBHON KU3HH,



e OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
¢uznueckoii MOMAENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3gaHue GU3NIECKOU MOJICIH, aJIeKBATHON yCIIOBHSIM 3aJ1a4H,

e TIOHUMaHWE (PU3NYECKUX OCHOB W TIPHUHIUIOB JEHCTBHSI TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny;,

¢ OBJIQJICHHEC METOJAMH CaMOCTOSTEIHHOTO IJIAHUPOBAHUS W TPOBEIACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIW3a W HHTEPIIPETAIUU WHOOPMAIIHH,
OTIpeIeICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

¢ CO3JaHUE YCIIOBUU JIJISI Pa3BUTHSI YMEHHI MPOEKTHO-MCCIIEIOBATEIHCKOMH,
TBOPYECKOM JEATEIBHOCTH.

Ha usyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemeiii B mporpamMme 10 (GU3HKE TEPEUeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENh JEJaeT BBIOOD
MpoBeNCHHsT JTa0OpPaTOPHBIX pPabOT H OMBITOB € YYETOM HHIAWBHUAYaTbHBIX
0COOEHHOCTEN 00yJarOIUXCA.

XapakTepucTHKa 0COOBIX 00pa30BaTEIbHBIX
notpedbHoctel odyuatomuxcs ¢ HOJLA

OcoOble  oOpa3oBaTelbHbIE  MOTPEOHOCTH y  OOyYaroluUxcs ¢
HapyLIEHUsMH  ONOPHO-IBHUraTEIbHOrO  ammapata 3aJalTcsi  cHenupuKon
JIBUTATENIbHBIX HapyIIeHUM, a Takxke chnernudUKod HapyUIeHUS MCUXUYECKOTrO
Pa3BUTHS, U OIIPENEISAIOT 0COOYIO JJOTUKY OCTPOEHUS yueOHoro npouecca. Hapsany
C 3TUM MOKHO BBIJIETUTH OCOOBIE IO CBOEMY XapaKTepy NOTPEOHOCTH B 00yUYEHUN
¢dusuke, cBoiicTBeHHbIE BceM oOyuaromumes ¢ HOJIA:

— HEOo0XOAMMO UCIOJIb30BAaHUE CIELUAIBHBIX METOJO0B, IPUEMOB U CPEJCTB
oOyueHus (B TOM 4YHCIE CHEHUAIU3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCHUCTHUBHBIX TEXHOJOTHUI), 00ECIEYMBAIOIINX pean3alui0 «O0O0XOIHBIX
nmyTei» o0y4YeHus; HCII0JIb30BaHUE BUPTYAIbHOM J1a0OpaTOpUH.

— HarJsJHO-JEHUCTBEHHBIN, MNPEIMETHO-MPAKTUYECKUN XapakTep OOy4YeHus
(¢u3MKe U YIPOILIEHUE CUCTEMBI YU€OHO-TT03HABATENIbHBIX 33/]a4, PEIIAeMbIX
B IpoIecce O0yUECHUS;

— cIeuHabHOE 00YyUYEeHHE «IIEPEHOCY» C(HOPMUPOBAHHBIX PUZNYECKUX 3HAHUM
Y YMEHUI B HOBBIE CUTYyaIlUU B3aUMOJICUCTBUS C JEHCTBUTEIHHOCTHIO;

— CcHeuHajbHasg TIOMOINb B Ppa3BUTUM BO3MOXKHOCTEH BepOanbHOU U
HeBepOabHOW KOMMYHUKAIIUU HA ypOoKax (QU3UKH;

— KOppEeKLUHs TPOU3HOCUTENBHOW CTOPOHBI pEYU; OCBOCHHE YMEHHUS
UCIIOJIB30BaTh PEUb MO0 BCEMY CIEKTPY KOMMYHUKATUBHBIX CUTYyallUui;

— o0ecrneuyeHre 0co00il NPOCTAHCTBEHHOW W BPEMEHHON oOpraHu3aluu



o0pa3oBaTeIbHON CpEIbI;

MaKCHUMAaJIbHOE PACIIUPEHUE 00pa30BaTEIBHOIO MPOCTPAHCTBA — BBIXOH 32
npeaensl  00pa3oBaTENbHOTO  YUPEXKACHUS TMPU  PEIICHUH 3a7ad |
BBITIOJTHEHUHU MPOEKTHBIX padoT;

MCIIOJIB30BaTh AITOPUTMBI AEHCTBUI MTpu pemienun odyyaromumucsa ¢ HOJIA
OMpENENICHHBIX TUIIOB 3a/1ady, B TOM 4YHUCIE B TMPOIECCE BBIMOIHECHUS
CaMOCTOSITETIbHBIX paloT.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble METOABI MO3HAHHS OKPYKAKOIIETO
Mupa. Ponb 3xcnepuMenTa U TEOpUH B IPOLIECCE MO3HAHUSA TPUPOABL. DKCIIEPUMEHT
B pusuke.

MogenupoBaHue (QuU3NUECKUX SIBIEHUU U mponeccoB. HayuHbie THIOTE3HI.
®dusnyecKkue 3aKOHbl U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B TPAKTUUECKON AEATEIBbHOCTH JIIOAEH.

Jlemoncmpayuu

AHanioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MTPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUAIbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H TEPEMEUICHUS
MaTepUaTbHON TOYKH OT BPEMEHHU.

CBobOoaHOE TIajieHne. Y CKOpeHrHe CBOOOHOTO MaaCHHS.

KpuBonuneitHoe nBuxxenue. J[BUKeHNE MaTEpUAIIBHON TOUYKHU MO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh.
Ilepuon u yactora ob6pamieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MIEPENAYH.

Jlemoncmpayuu

Moaens cUCTeMBl OTCUETA, WLIKOCTPAIlUs KHHEMATHYECKUX XapaKTEPUCTUK
JBYKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHMUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsI.

Hanpagnenune ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yueHne HEpaBHOMEPHOTO JIBHKEHHS C LEIBIO ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUSI MEXAY IyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCcTH  l'amunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaabHON TOUKHU. Tpernil 3akoH HproTOHA 1151 MatepuaibHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, ckoybxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPH IBUKECHUU TEJa B )KUIKOCTH WJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEA.

MoOMEHT Cuiibl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECHUSA TBEPIOIO TeJIA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPHUMEHCHUE: MOAIIUITHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMUX TEIL.

Bropou 3akon HeroToHa.

N3mepenue cu.

CiioxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTaJICHUM.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECUs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuenue aBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT Ux aedopmarium.

UccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpallCHU.

Tema 3. 3aKkonwvl coxpaneHus ¢ MmexanuKe

NmMnynbc MartepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
Nmnynbe cWIBl M1 M3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHUS] HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIITHOCT CHUTHI.

Kunerndeckass sHepruss MaTepuaqbHOM TOYKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToTeHmmanbHas SHEPTHUS yIpyro
nedbopMupoBaHHOU NPYyXUHBL. [loTeHIIManbHAs YHEPTHS Tesla BOJIMU3U MOBEPXHOCTH
3emun.

[ToreHmanbHbIE U HENOTCHUHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTECHIIUAIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHECHUSI MEXaHUYECKOM SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MoTeHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOpPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBI3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOW SHEPTUH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekysipHas GQu3nKa 4 TEPMOJIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBuxkenue. uddysus. Xapaktep IBUXKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBAa. MoOAENM CTpPOEHUsS Ta30B, KUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeHEel KWHETHYECKON SHEpPruu TEIUIOBOTO JBWXKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omporecchl B HACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME HCKPETHOE CTPOEHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbITel 0 TU(PGY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCAIBHOTO rasa,
M30IPOIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHMUIA
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonnHamuueckasi cucremMa. BHYTpeHHSsIE sHEpPrusi TEpMOJAMHAMUYECKOU
CUCTEMBI U ciocOObI €€ n3MeHenus. KonnuecTBo TemioTel u pabota. BHyTpenHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJibHasl TEIUIOEMKOCTh BEIleCTBa.
KonnuecTBo TEIIOTH NpH Temionepeaye.

[lonarue 00 amgmabaTtHOM mponecce. llepBbIii 3aKOH TEpPMOJAMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3axkon TepmoaunHaMuku. HeoOpaTUMOCTh TTPOIIECCOB B MIPUPO/IEL.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduumeHT moae3Horo
nerictBus TeruioBor MammHbl. [{ukn KaprHo m ero ko3d@uUIMEHT MOJIE3HOTO
JNeNUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKu u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yxa, HarpeBanue sdupa B
JTATyHHOU TpyOKe myTEM TpeHus (BUICOJEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPTruu (TeMIiepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnbIT 110 a1nabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuwl

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUSI.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTM3anusd. Y ienbHas TerioTta miasieHus. CyOoaumarnusi.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHudyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS] COBPEMEHHBIX MaTEpPHUAIOB, B
TOM YHUCJIE HAHOMATEepUaliOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnioco0bI M3MEpEHUsI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUSI KPUCTAILTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenre 0THOCUTENLHON BIIaXKHOCTU BO3AyXa.

Pa3nea 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
DIIeKTpU3aLHNS TEJI. DIEKTPUUECKUN 3apa. J[Ba BUa JIEKTPUUECKUX 3apSAI0B.
[IpoBOIHMKM,  OHWAJIEKTPUKA W TMOJYNPOBOJHHKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbIl 3IIEKTpUUYECKUN 3apsi.
Onektpuueckoe none. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun



CYIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cun anekTpocrarudeckoro moss. ITorenmuan. Pa3HocTh MOTEHIIUAIOB.
[IpOBOTHUKN M AWABIEKTPUKH B BJIEKTPOCTATUYECKOM ToJie. [luanexTpruueckas
MPOHULIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHJEHCATOpA.
DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKash 3alllhuTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopenicTBHE HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXAY HUMH U JUAIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3Mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsoxenne. 3akon OMa i1 yyacTKa LEenu.

DIIEKTPUYECKOE COMPOTUBIIEHUE. Y IAEIbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOJHUKOB.

PaGora onektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AJEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA.
3akon Oma i MOJHOM (3aMKHYTOM) 2yieKTpudeckoi nenu. KopoTkoe 3aMblkaHue.

DIJIEKTpOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

[TomympoBOIHHKH. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTD
noIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pacTBOpax H©  paciiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHUALUS. DIEKTPOIIN3.



DJIEKTpUYeCKril TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJTONIAIY MOMEPEYHOTO CEUCHUS U MaTepUAIIa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue dIeKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3AEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISL MPOBOAMMOCTD JTHOJIA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenure 3JIeKTPOABUKYILEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne anexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce oCyLIECTBISIETCS C
YYETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUH, JWMHEWHas (yHKIMS,
napaboiia, runep0oia, ux rpadukd U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUHU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B XKUBOW mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MACCA, TEMJIOBBIE CBOMCTBA TBEPABIX TEJI, ’KUJIKOCTEN U Ta30B,



AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAs  JIUCCOLMALNS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUXEHUU C HUCIMOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MOAUIMIIHUKYN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHe€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHJIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUsS] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJICHUE >JIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIIHLHBIE puOOpHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TATbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazZHUMHAA UHOYKUUSA

[ToctostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MATHUTOB. MarHutTHoe
nosne. Bektop maruutHoOM nHAyKiuu. [[puHIKMN Cynepro3suiiu MarHUTHRIX HOJIEH.
Jlunuu MarHuTHOW WHAYKIUU. KapTuHa JWMHUNA MAarHUTHOW HWHIYKIUHU TOJIA
MMOCTOSSHHBIX MAarHUTOB.

MarautHOe T10J€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHA
MArHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJIHHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIy/b U HaIlpaBJICHUE. [|BUKEHHUE 3apSKEHHON YaCTUIIBI
B OJJHOPOJTHOM MarHUTHOM noJie. PaboTa cumsl Jlopenua.

SlBnenue 3neKTpOMarHuTHOW WHAYKOUH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKOAHW. OJIEKTPOABMKYINAs CWia HWHAYKOHU. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe nsnexktpuueckoe IMoje. DIEKTPOABWKYINAS CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuno Jlenua.

NupaykTuBHOCTB. SIBIEHME CAMOMHIYKUMH. OJIEKTPOABIKYIIAs Cuia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS MI€Yb.



Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3auMmopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJICKTPOJIUTA.

SIBneHrE AMEKTPOMAarHUTHOM MHIYKIWH.

[Ipasuno Jlenna.

3aBUCUMOCTD AJIEKTPOJBUAKYIIEH CHIIBI HHAYKIHU OT CKOPOCTH U3MEHEHHS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU ¢ TOKOM.

HccnenoBanue AeiCcTBUS NOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHUE  KoJieOaHWS.
[Mapmonunueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuil. [IpeBpaiieHue 3HEPTUM NpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHbIE KOJEOaHUS B
UJeaqTbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJieOanusimu. @opmyna Tomcona. 3akoH COXpaHEHUS
SHEPIr'uU B UJICaIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeIiHYK/IeHHbIE MEXaHUYECKHE
koJie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmartop. IlpousBoacTBo, nepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPrUH. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE dJIEKTpodHepruu. KymnpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHCHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJyieOATENbHOU CHUCTEMBbI (TIPYKUHHBIN WIN
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3atyxaromux KojieO0aHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenne pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu MOCIENOBATEIBHOM COEAMHEHUU PE3UCTOpPa, KaTYLIKH
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Monenps TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

UccnenoBanne nepeMeHHOTO TOKa B LIEMH U3 MOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KATYLIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacmpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyiMHA BoJiHBL. [lomepeuHble W  MOPOJOJIBHBIE BOJHBI.
Nurepdepennus u nudpaxiys MeEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anexktpomarautHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUeE, MpesioMJIEHUe, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBuAeHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPeIbl.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauoNpUEMHHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpPOCTPAaHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Ha0ntonenune nntepdepeHnu 1 Audpakiinu MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



NccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIICHUE,
nossipu3anus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUEeUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHue n3o00pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IpEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cBeta. CioxHbIN cocTaB 6enoro ceera. L[Ber.

Coluparoire u paccenBaroiue JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
U ONTUYECKasi Cujia TOHKOW JMH3BI. [locTpoeHne n3obpaxkeHuit B cCOOMparOINX U
pacceuBaromux JuH3ax. Dopmyiia TOHKOM JIMH3BI. Y BEIUYEHUE, 1aBAEMOE JTUH30M.

[Ipenens TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wurepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCMMyMOB M MHHUMYMOB B HHTephEpEeHIHMOHHON
KapTHHE OT JIBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUHHUKOB.

Hudpaknus cBera. JudpakiuonHas pemérka. YcloBUe HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpAKIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeiiHOEe pacnpocTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TonHoe BHYyTpeHHEE oTpakeHue. Mojienb cBETOBOA.

UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.

Monenu MUKPOCKOIA, TEJIECKOTA.

Habnronenne narepdepeHnum cpeTa.

Habmronenne nudpakuuu cBeTa.

Habnronenne qucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipruszaium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenue nokazaresns npeaoMIeHUs CTeKIa.



UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.
Habnronenne aucrepcuu cBeTa.

Pa3pnesn 6. OCHOBBI CrIeNUAIBLHON TEOPUU OTHOCUTEIbHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BAaKyyME,
NPUHIIMI OTHOCUTEJIBHOCTH DWHIIITEHHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.
DHEPrusi U UMITYJIbC PETATUBUCTCKON YaCTHULIBL.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. dnemenmovt KGAHMOBOU ONMUKU
®otonbl. Dopmyina [lnanka cBsa3u s3HEeprun PoTOHA C €ro YaCTOTON. DHEPrus
Y UMITyJIbC (POTOHA.
OtkpeiTue u uccinenopanue horodpdexra. OnbiTel A. I'. CtonmeroBa. 3aKOHBI

dboroaddexra. YpaBuenue DiHmreitHa nis Gpotoaddexra. «KpacHas rpanuna»
dhotordexra.

JlaBnenue ceeta. OnwiThl I1. H. JIeGenena.

XUMHUYECKOE JIEMCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
dboTomaTumK, coIHEUHas ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Creronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopraa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB TMpU TEpexojie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyro. Buabl
criekTpoB. CHEeKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIe cBolicTBa yacTull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOTHOBOM
Ty aJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHudyeckre yCTpONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: CIEeKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Monens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeHYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HaOnronenue nuHe4aToro CekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAIOIINAE CIO0XKHOCTh CTpoeHUd sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITH Pezepdopaa o onpeaeneHunio cocraBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tomnst.

Anbda-pacnaz. DNEKTPOHHBIN M MO3UTPOHHBIM Oera-pacman. ['amma-
n3Iy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [ledext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiid cuHTe3. [IpoOGaeMbl W TEPCHEKTUBHI
AIEPHOMN IHEPrETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOIOACHUS U PETUCTPAIIMU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoJielcTBUs. EquHCTBO pusnueckoil KapTUHBI MUpA.

TexHUYeCcKHne yCTpOMCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CUYE€TUMK HOHUBUPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTHUS aCTpOHOMUU. [[puKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3BésmHoro Heba. Co3Besnusi, spKUe 3BE3MbI, IUIAHETHI, UX BHUIWMOE
JBH)KEHHE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHiia W 3BE3N.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajbHbIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIACHUN W 3BoJIIonMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaxtuke. Tunsl ramaktuk. PaguoranakTukyu U kBasapbl. YEpHBIE OBIPHI B AIpax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranve rajakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usirydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie npo6aeMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl ONPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usA CeBEPHOIO MOJIYIIAPHUS U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHel, miuanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHHUE

Ponp ¢Qusuku u acTpoHOMUH B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COIIMATILHOM M 3TUUYECKOU cepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOU Hay4yHOU KapTHHE MUpPa, POJib (U3UUECKON TEOPUH B
dbopmMupoBaHUM TIPEACTaBICHUM O (HU3UYECKON KapTUHE MUPA, MECTO (PU3UUYECKOU
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAYyUYHBIX
MPEACTaBICHUHN O IPUPOIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCylIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonusimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHHE CHCTEMBl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUMN, NpPU3HAKK TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBHWO)KEHHUS B )KMBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, TEHCTBUE
paanauy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKASI CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALTNYECKON pelIETKU, CIEKTPATIbHBINA aHAIN3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUI.

Texnonoeua: JHMHUM DIEKTpONEpEnad, TIEHEpATOp IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKUIHOHHASA I1€4b, pajaap, PaguoONpUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA HPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Dusnka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKa» TOTKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIECTBa, pacIIMpEeHHE >XU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKHUX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHu3alluy;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIbHBIMA UHCTUTYTaMH B COOTBETCTBHH C
ux QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUUCKOM TPk IaHCKON UACHTUYHOCTH, TATPHOTHU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIKOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,
MpUCyIIero GuU3nyecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHMS:



HMHTEpEC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NESTeNbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBATh COOCTBEHHBIC JKU3HEHHBIE TLJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(hU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOoIeM;

IJIAHUPOBAHHUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATEbHOCTH HKOJOTHMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE I1IEHHOCTH HAy4YHOU JIeITelIbHOCTH, TOTOBHOCTH B Mpoliecce
M3y4eHUs] PUBUKU OCYIIECTBISATH MPOCKTHYIO U UCCIE0BATENbCKYIO AESTEILHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Bba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (OPMYJIHpOBaTH U aKTyaJU3UpoBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILIETU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUAX;
pa3pabaTeiBaTh IUIaH PEIICHHUS MPOOJIEMBI C YYETOM aHaIn3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPUAIbHBIX PECYpPCOB;
BHOCHTH KOPPEKTHBBI B JCSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TMPOOIeM.
Bba3oBble uccienoBarebckme 1eiCTBUS:
BJIQ/IETh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSATHSAMH W METOJaMHU
($u3NYeCcKoi HayKH;



BJIaJIETh HaBBIKAMH YU€OHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU JIEATEIIbHOCTH
B 001acTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajad (PU3nUecKoro cojepKaHus, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JCSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpETaluy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBSA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTebCTBA CBOUX
YTBEPKIEHUM, 3a71aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHaJTU3UPOBaTh TMOJYYEHHBIE B XOJE€ pELICHUs 3aJaud Pe3yibTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTh U (HOPMYIUPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BATEIIbLHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEH, TIPE/IJIaraTh OPUTMHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PELICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HaBBIKAMH TMOJYy4YEeHUS MH(MOpMaUu (PU3HUYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOUCK, aHalu3,
CUCTEMATH3alMI0 M MHTEPNPETANUI0 WH(POpPMAIMU Pa3IMYHBIX BUIOB U (HOopM
MIPEJICTABIICHHUS;

OIICHUBATH JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJB30BaTh  CpPEACTBA  HMHPOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIMOHHBIX
3a7a4 ¢ COOII0ICHNEM TPEOOBaHMI S3PTOHOMUKH, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX M ITUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACpPKAHUS B Pa3IUUYHBIX ¢dopmaTax C
y4ETOM Ha3HAYEHUs MH(OPMAILINK U 1IEJIE€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHUKAaTHBHBIE YHHUBeEpPCaJIbHbIE Y4eOHbIe IelCTBHS:
OCYILIECTBIISITH OOIIIEHUE HA ypOKaxX PU3NKU U BO BHEYPOUHOU JESATEILHOCTH;
pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldid U  cMsr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UJieHa KOJIJIEKTUBRA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIAaH JACHCTBHIA,
pacrpenensiTh pojid ¢ Y4E€TOM MHEHHMM YYacTHUKOB, OOCYXAaTh pPe3yJbTaThl
COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOTO YYaCTHHKA KOMaH/bl B OOIIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepPCcaJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMHUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POpMyIUpOBaThH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIUIUU B 00JacTH
(U3UKH, MOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B NIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISM;

BJIaJICTh ~ HaBBbIKAMU  MO3HABATEIbHOM  pedueKcuH  Kak  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUM JJisl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKU W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJIbTaTOB
TeSTENHHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporiecce mocTKeHNS TMYHOCTHBIX PE3YIBTATOB OCBOCHHUS IMTPOTPAMMBI 110
¢uzuke NI YpPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydaroumuxcs
COBEPIIIEHCTBYETCS OMOIIMOHAIILHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aNalnTUPOBAThCA K
AMOIMOHAILHBIM U3MEHEHHSM U TIPOSBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIIOYAIONICH CTpEMJICHHE K JOCTHKCHHUIO LU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €T0 TP OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIFOYAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniry o6yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU JEATEIBbHOCTH JIOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpPLUAIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJEIHN CTPOCHUS Ta3oB, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i IPU pelIeHUH PU3NUECKUX 3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIMHENHOE ABUKEHHUE,
CBOOO/IHOE TAJIEHUE TeJ, BHXKEHUE MO OKPY>XKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TE,
M3MEeHeHHe o0bEéMa TeJl MpHU HarpeBaHUU (OXJIAKJICHHUH), TEIUIOBOE PaBHOBECHE,
UCIapeHHe, KOHJCHCAIMs, IUJIABIICHUE, KPUCTAIIU3AIUs, KUIECHHUE, BIAXXKHOCTb
BO3/yXa, MOBBIIICHUE JIaBJICHUS ra3a MPHU €r0 HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUA Ta3a B M30MpOIleccax, AJIEKTpU3alus Tell,
B3aNMOJICHCTBUE 3aPSA/I0B;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHHUE, UCMOJNB3Yysl (DU3NUYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC Te€Jla, KHHETUYeCKasi SHEpPrus, MOTEHIHAIbHAS YHEPIusi, MeXaHu4decKas
paboTa, MexXxaHWUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIWYUH, UX OOO3HAUYEHUS W EIUHMUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUEe BEJIWYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsi XaOTUYECKOTO JIBIXKEHUSI MOJIEKYJ, CPEHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHeprus, padbora rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JABUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
0o0O3HaYeHUsT U EIUHUIBI, HAXOAUTh (QOPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJ€HUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
TAHHYIO0 (PU3MYECKYIO BEIUYUHY C IPYTUMU BEIMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUpHOTro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPruM, 3aKOH COXpPaHEHUs UMIYJIbCa,
MPUHLNN CYNEPHO3ULIUA CUJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCu€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pas3iuyarh CJIOBECHYIO
(GbOopMYyJIMPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIIOBHS (TPaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS WX O€30MACHOIO UCMOJb30BAHUS B OBCEIHEBHOM
KU3HU;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynrpoBaTh IpodiaeMy/3aaady U TUIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEIJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE
Ta0auIl U rpaduKoB, JAeNIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHUS;

coboAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro JSKCIEpPUMEHTA, Y4EOHO-HUCCIEOBATEICKON U TMPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOJEIBIO,
UCIIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 33a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pElIeHUsl, MPOBOJUTh PAcCUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHUS,

MCIIOJIB30BaTh MPHU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITUOHHBIE
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJISIpHOM HHGOPMAIMU, MOIYYEHHOW W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATH MOJIy4yaeMyto HH(GOPMAIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAYKHU, O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

MCIIOJIB30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpHU OOpaIllEHHH C TPUOOpPAaMH U TEXHUUYECKUMU
yCTpOMCTBaMH, AJIsl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;



paboTaTh B TpyNme C BHIIIOJIHEHUEM pPaA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, palMOHAIBHO paCHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.

K koHy 00yuenus B 11 Kj1acce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojab U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, SJIepHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO siipa MpU perieHuu (HU3NYECKUX
3a/;ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, DJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U ToJSpU3alUs  CBETa, JAUCIEPCUSl CBETa,
dhotornexkrpuueckuii 3pdext (hotordPdexT), cBeToBOE TaBiIeHNE, BO3HUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3UYHBIX  Cpel) U
AJIEKTPOMArHUTHBIEC SIBJIIEHUS (MPOIECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
UHIYKIUST MarHUTHOTO TMoJs, cwia Ammepa, cuia JlopeHnia, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPUOJl U YacToTa
KoJiebaHU B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Mpolecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAsl CHUJIa JIMH3bI, IPU OMNHUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUUN
CMBICI UCIIOIb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
(dhopMyJibl, CBSA3BIBAIOIIKE TAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMU BEIUUYNHAMU;

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIb3YS
(¢u3uYecKre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUO TOJIypaciiaia, SHEPrusl CBI3U



aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAUECHHS M EIUHUIIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONINE JAHHYI (DU3UYECKYI0 BEIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaJIEIbHOIO
COEIMHEHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrnpoCTpaHEHUsl CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHINTelHa st (hororddexra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUs MacCOBOTO 4ucla, MocTylathl bopa,
3aKOH paJlMOAKTUBHOIO pacnaja, pu 3TOM pa3indyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MPUMEHUMOCTH;

OMPENENATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbI AmIiepa u cuisl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBaTh NpodiaeMy/3aaady U TUIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBJISITH PSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMYHUH C UCIIOJIH30BAHUEM MPSIMBIX
M3MEPEHUN: TMPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHpPOBATH pe3yJIbTAaThl
MOJIyYEHHOUW 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHUJI€ TaOIUIl U TpaduKoB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHuUS,

coboAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEpPUMEHTAa, Y4EeOHO-HUCCIENOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOW MOIEIBIO,
UCIIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BbIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHUs], MPOBOJUTh PAcCUYEThl U OLICHUBATH PEATbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;



peraTh KaueCTBEHHBIE 331Ul BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3ndecKkue SABICHUS,

MCITOJIB30BATh ITPH PEIICHUH YUYESOHBIX 3a/1a4 COBpPEMEHHBIC MH(OPMAIIIOHHBIE
TEXHOJIOTHH JIJISl TIOWCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN U TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISIPHONH WHGOPMAINK, TOTYYEHHON W3 pPa3IHYHbBIX
WCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, Pa3INdaTh YCIOBHS MX 0€30MaCHOTO HMCIIOJIL30BAHUS B MIOBCEIHEBHOU
KU3HU;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

HCITOJIB30BATh TEOPETUICCKUE 3HAHMSI 110 (PU3HWKE B TIOBCETHEBHOM KU3HU TS
oOecrieueHusi 0€30MaCHOCTH TMpPHU OOpaIllEHHH C TPUOOpPaMH U TEXHUYECKUMU
YCTPOUCTBAMH, JJII COXPAHECHUS 3OPOBbSI M COOJIOICHUSI HOPM SKOJIOTHUYECKOTO
MOBEAECHHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpYyIIe C BBHINOJHEHUEM pPa3IUYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIEI, PalUOHATBHO pACHpEeNeNsiaTh OOS3aHHOCTH U
MJIAHUPOBATH JCSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIACTHUKOB TPYTIIHI B PEIICHUE pacCMaTPUBAEMO TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne ni/m KonTtpoasnsie | IIpakTnueckue
NpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/ bl HAYUYHOI'O IO3HAHUA
1.1 ®u3uKa U METOAbl HAYYHOr'O TTO3HAHUS 2 Bubmmorexa LIOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bu6muoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6muoreka [JOK
2.2 Hlusamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1 1
23 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 hitps-//m.cdsoo.ru/7f4 172
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1
32 OCHOBBI TCpMOAHHAMH K1 10 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubmumorexa [IOK
' @da30BbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72




Hroro no paszneny

24

Paznea 4. JIEKTPOJINHAMUKA

bu6nuoreka [JOK
4.1 1
DTEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN AneKTpUUYecKuil TOK. TOKHU B 12 bubnumorexa [IOK
' pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudgposbie
Ne ni/m P Kontpoabnsie | IIpakTnueckue (uubp )
NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOJAUHAMUKA
11 MaruutHoe nose. DJIeKTpOMarHuTHas 1 1 3 bu6nuorexa [IOK
’ WHIYKLIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudecKkue 1 31eKTPOMArHUTHBIE 9 1 bubnmoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKkue 1 31eKTPOMArHUTHBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI crielIUaTIbHOM TEOPUH 4 1 bubnmoreka [JOK
’ OTHOCUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DJ1eMEHTHLI KBAHTOBOU OIITUKH 6 hitps-//m.cdsoo.ru/7f41c97c




bu6nunoreka [JOK

2 4
4 Crpoenue atoma https://m.edsoo.ru/7f41c97¢
bu6nmnoreka [JOK
4. A 5
3 TOMHOE A1pO https://m.edsoo.ru/7f41c¢97¢
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasnen 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O0o01maroiee MOBTOPEHNE 4 ngg;if;;gﬁi 41697c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaunuecTBo 4acoB
Ne Hara JJIeKTPOHHbBIE N (poBbIE
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
dusuka — "Hayka 0 OpUpoJIc.
Y PP bubmuoreka [JOK
1 HayuHnble MeTO1b1 O3HAHUS 1 2-7.09.2024
https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlIeT0 MUpPa
Pone 1 MecTo Gpu3uku B
OPMHPOBAHUHU COBPEMEHHOMU
2 Sa p‘IHOII;I KapTUHEI NI[)I/I a, B 1 2-7.09.2024 buGnnorexa [IOK
Y P . ba, R https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
JIoaeH
MexaHudeckoe OBIKCHHUE.
OTHOCHUTENLHOCTE
3 MEXAHUYECKOIr'0 IBUKEHUS 1 9-14.09 buGnnorexa [IOK
A ' ' https://m.edsoo.ru/ff0c3508
IIepemenienue, CKOpPOCTS,
YCKOpEHHE
4 PaBHOMEpHOE NpsIMONIMHENHOE 1 9-14.09 bubnuorexa [IOK
JBHKCHHUEC ' https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | 16-21.09 bu6nuorexa [IOK
MPSAMOJIMHENHOE JABUKECHUE ' https://m.edsoo.ru/ff0c372e
CBo0OoaHOE majcHue. Eub 1OK
HOINOTEKA
6 YckopeHnue cBOOOHOTO 1 16-21.09

najcHus

https://m.edsoo.ru/ff0c39cc




KpuBonnHeliHOe JBUKEHHE.

Bbu6mmoreka [JOK

7 JIBr>KeHre MaTepUualbHOU TOUKU 23-27.09 hitps:/m.edsoo.ru/ff0c3ada
10 OKPYKHOCTH
IIpyHIMIT OTHOCUTEIBHOCTH

g I'anunes. NnepuuanpHele 23.97.09 bubnuorexa [IOK
cucremsl orcuera. [lepBoiit https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
Macca tena. Cuna. [Ipunuun

9 cynepno3unuu cui. Bropoi 30-4.10 bubmuorexa [IOK
3akoH HprotoHa miis https://m.edsoo.ru/ff0c3be8
MaTepuaabHOU TOYKU

10 Tpetuii 3akon HeroToHa st 30-4.10 bubnmoreka [JOK
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTEHUS. Bu6miorexa JOK

11 Cuna tsxectu. [lepas 7-11.10

https://m.edsoo.ru/ff0c3d00

KOCMMYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. 2.11.10 bubnuorexa [IOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument

13 Tpenus. Cuiia COnpOTUBIICHUS 14-18.10 bubnmoreka [JOK
IIpY IBIKEHUHU TENA B )KUIKOCTH https://m.edsoo.ru/ff0c3£76
WJIU Ta3e
IToctynarensHoe u
BpalllaTeIbHOE ABUKECHHE

14 a0COFOTHO TBEPIOTO Tea. 14-18.10 bubnmoreka [JOK

MowmeHnT cuibl. 1lnedo cuisbl.
YcnoBust paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6




15

NMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3aKkoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE ABUXEHUE

21-26.10

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTta 1 MOIIHOCTH CHIIBL.
Kunernueckas sHeprus
MarepuanbHOU To4KkU. TeopeMa
00 M3MEHCHUN KUHETHYECKOM
SHEPTUU

21-26.10

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IloTreHnmanpHas SHEPTHUs.
IToTeHunanbpHas 3HEpPIUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
IloTenunanbHas 3HEprus Tena
BOJIN3M IOBEPXHOCTHU 3eMIIU

4-8.11

bubmuoreka I{OK 4-
8.11https://m.edsoo.ru/ff0c461a

18

[TorenumnanpHble U
HEMOTeHIMaIbHbIe CHIIbI. CBSI3b
paboThI HEMOTEHIIUATHHBIX CHJT
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeNl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOU
SHEpPruu

4-8.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabora
«HccnenoBanue cBs3u pabOThHI
CHJIBI C U3MEHEHHUEM
MEXaHUYECKON YHEPIUU Tera Ha
IIPUMEpE PACTKEHUS
PE3UHOBOTO KIyTa»

11-15.11




Konrponsnas padora no Teme
«Kunemaruka. Jlunamuka.

bu6nunoreka [JOK

20 11-15.11
3aKOHBI COXpAHEHUS B https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE TOJIOKEHUS
a1 MOJIEKYJISIPHO-KUHETUUECKON 182211 bubnuorexa [IOK
teopun. bpoyHoBCcKoe ' https://m.edsoo.ru/ff0c4dc2
nswkenue. Anddysus
Xapakrep IBUKEHHUS U
B3aMMOJJCUCTBHUS YAaCTHIL
22 BemecTBa. MoJenu CTpoeHus 18-22.11 bubmorexa HOK
. . 8 . p . https://m.edsoo.ru/ff0c4dc2
ra3oB, KUAKOCTEH U TBEPABIX
Tell
Macca monekyi. KonnyectBo Eub 1OK
nonrorexa
23 Bemecta. [locTostHHas 25-29.11
= https://m.edsoo.ru/ff0c4dc2
ABoraapo
TemnnoBoe paBHOBeECHE. Bu6 OK
, nonrorexa
24 Temmepatypa u e€ u3MepeHue. 25-29.11 1
https://m.edsoo.ru/ff0c4dc2
[xana remneparyp Llenscus
)5 WUneanpusrii raz 8 MKT. 612 bu6nuoreka [JOK
OcnoBHoe ypaBHeHne MKT ' https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kak
Mepa CpeIHEN KNHETUYECKOU
pacp bu6nmmnoreka [JOK
26 SHEPIUU JBUKECHUS MOJIEKYIL. 2-6.12
https://m.edsoo.ru/ff0c511e
YpaBHenue Menzeneena-
Knaneiipona
3akon JlanbToHa. ["a3oBbie bubnmoreka [JOK
27 A 9-13.12 nomorexa L

3aKOHbI

https://m.edsoo.ru/ff0c4dc2




JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH

bu6nunoreka [JOK

28 9-13.12
MEXy apamMeTpaMu COCTOSHUS https://m.edsoo.ru/ff0c4dc2
Pa3peKEHHOTO Ta3a
W3omnporiecchl B nlicaabHOM Ta3e
29 " nx f aduueckoe 16-20.12 bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUS.
bu6mmoreka [JOK
30 KonngectBo Temiors! u padora. 16-20.12
https://m.edsoo.ru/ff0c5952
BuyTpennsas sneprus 23-
2600H0ATOMHOT0 UAEAILHOIO
rasa
bu6mmoreka [JOK
31 Bunwl Tennonepenadu 23-26.12
a pe https://m.edsoo.ru/ff0c5c36
VY neapHas TEIIOEMKOCTD
1 BemiecTBa. KoInuecTBO TEMIOTRI 93.26.12 bu6mmoreka [JOK
IIpY TeTIonepeaaye. . https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN poriece
I1epBEIil 3aKOH TEPMOJIUHAMUKH
33 a eFr)o i I/IMeHeHI/IIE:: K 13-17.01 Bubmorexa OK
p ' https://m.edsoo.ru/ff0c5efc
u3oIpoIeccam
Heo6paTiumocTsb mporeccoB B
34 npupoae. Bropoi 3akoH 13-17.01 bubmiorexa LOK
pHpoe. p ' https://m.edso0.ru/ff0c6230
TEPMOJANHAMUKH
ITpunaunn nericreus u K11 b Ka K
35 PHHIIMI | ] 50.24.01 ubnmmoreka 110

TETUIOBOM MAaIlIMHBI

https://m.edsoo.ru/ff0c600a




bu6nmnoreka [JOK

K KII 20-24.01
36 Huier Kapro u ero A https://m.edsoo.ru/ff0c4dc2
DKosornyeckue mpoodIemMbl bubnuorexa [IOK
37 27-31.01
TEIUIO3HEPTE€TUKH https://m.edsoo.ru/ff0c4dc2
O6o06maromuit ypox
33 M HAIoT yi) 7.31.01 bubmuoreka [JOK
(«VIOTNCKYIAPHAT QHSHKA. ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKI
KonTponbHas pabota mo Teme
39 M PK I; (usuKa bubmuoreka [JOK
« nspHas Guzmka.
OIIeKyIp https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMUKI
[TapoobpazoBanue u
40 P . (I:)a Menapene bubmuoreka [JOK
K Hcarus. Mcmapenue u
oA a P https://m.edsoo.ru/ff0c63b6
KHUIICHHE
AOCoIOTHAS M OTHOCHUTEIhHAS
41 AKHOCTE BOSIVXA bubmuoreka [JOK
BIIQYKHOCTH B xa.
. e https://m.edsoo.ru/ff0c64d8
Hacpiennsiii nap
TBépnoe Teno.
Kpucrannuaeckue u amopHbie
4 Tena. AHU30TPONUS CBOMCTB bubnuorexa [IOK
Kkpuctaios. XKuakue https://m.edsoo.ru/ff0c6510
kpuctayasl. CoBpeMEHHbIE
MaTepuabl
[ImaBnenue u KpUCTaIU3ALIMSL.
43 v a P A eu bubmuoreka [JOK
TUTABJICHUSI.
ACTBHA TEILIOT https://m.edsoo.ru/ff0c6708
Cybnumarus
bubnmoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OanaHca 1

https://m.edsoo.ru/ff0c6820




DnekTpu3alus Tel.

Bbu6mmoreka [JOK
45 Dnektpuyeckuii 3apsia. [[Ba
P pan. Ji https://m.edsoo.ru/ff0c6bee
BH/JIA AIEKTPUUECKUX 3aPsI0B
IIpoBOHMKY, IUDIIEKTPUKHU U
46 MOJIyIPOBOJIHUKH. 3aKOH bubnuorexa [IOK
COXpaHEHU DJIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bec
3apsa
B3aumoneicTeue 3aps10B.
. bubmuoreka [JOK
47 3axoH Kynona. Todeunslii
N https://m.edsoo.ru/ff0c6ce4
ANEKTPUUECKUH 3apsi]T
HanpsxéaaocTts
43 aneKTpudeckoro noss. [Ipunmun bubnmoreka [JOK
CYIIEPIIO3ULIAU BIIEKTPUYECKUX https://m.edsoo.ru/ff0c6df2
nosnei. JInHun HanpsHKEHHOCTH
PaGora cun
49 3IEKTPOCTATUUECKOTO MOJIS. bubnmoreka [JOK
[Torenuman. PazHocts https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
[IpoBOAHUKYU U AUDIIEKTPUKU B
50 AIEKTPOCTATUYECKOM II0JIE. bubnmoreka [JOK
JuanekTpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
bu6nmmnoreka [JOK
51 OnektpoémkocTh. Konaencaro
P P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCAaTopa. JHEeprus

3apAKCHHOT'O KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0




53

JlaGopatopHnas pabora
"N3mepenue 31eKTpOEMKOCTH
KOHJeHcaTopa"

54

[IpuHIIMD AEACTBUSA U
IIPUMEHEHNE KOHIEHCAaTOPOB,
KOIIMPOBAJILHOTO amapara,
CTPYHHOTIO IIPUHTEPA.
DneKTpocTaTUUecKas 3alluTa.
3azemiIeHHE AIIEKTPONPUOOPOB

55

DNEKTPUUYECKUI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
[TocrosHHbIM TOK. CHita TOKA.
Hanpsokenne. ConpoTuBiieHue.
3akoH OMa it yyacTKa Lenu

56

ITocnemoBarensHOE,
[apajuIeIbHOE, CMEIIAHHOE
COEIMHEHHE NTPOBOJHUKOB.
JlaGopatopHnas pabora
«M3ydyeHune cMemanHoro
COEIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIITHOCTE
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyisa-Jlenna

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1st TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. Kopotkoe 3aMbIkaHue.
JlaGopatopHnast pabora
«3mepenue DJIC ucrounuka

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0




TOKa ¥ €r0 BHYTPEHHETO
COIIPOTUBJICHUSI

59

DNEeKTpOHHAs IPOBOIUMOCTb
TBEPABIX METAJLJIOB.
3aBUCUMOCTb CONIPOTUBIIEHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

60

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX
COOCTBEHHAs U IIPUMECHAs
npoBoauMocTs. CBoiicTBa p—n-
nepexofa. IlomynpoBogHUKOBBIE
npubOpHI

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUYECKUH TOK B
pacTBopax U paciiaBax
AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JTUccoanus. JIeKTPOIn3

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKU TOK B rasax.
CamocTosiTeIbHBIN U
HECaMOCTOSTENbHBIN pa3psl.
Monnus. [Lazma

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

64

DneKkTpuueckue npudopsl U
YCTPOWCTBA U UX MPAKTUYECKOE
npuMeHeHue. [IpaBuina TeXHUKH
0e30macHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o0uraromuit ypok
«OIIEKTPOIMHAMUKA»

bu6nmmnoreka [JOK
https://m.edsoo.ru/ff0c88be




Konrponsnas padora no Teme
«Inexkrpocraruka. [loctosHHbBIN
3JEKTpUYECKU TOK. TOKHU B

bu6nmnoreka [JOK

1

66 pasHHquDi cpenaxy https://m.edsoo.ru/ff0c8a8a
/Bcepoccuiickast mpoBepovHast
paboTa npu NpoBeIeHUH Ha
OyMa)KHOM HOCHUTEIEe
Pesepsuriii ypok. Kourponbuas

67 aGOI;a o TZII\)/IC ’ 1 Bubmzorexa LIOK
},) " https://m.edsoo.ru/ff0c8c56

DneKTpoauHAMMKA

Pe3epBHEBIN YPOK.

68 OGog aro }I]/II;I OK II0 TEMaM 1 Bubmzorexa LIOK

HHATOTIHH YP https://m.edsoo.ru/ff0c8f6¢
10 kmacca
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcebl
[TocTostHHBIE MATHUTHI U UX

1 B3auMojieiicTBUEe. MarHuTHOE ToJIe. | bubmuoreka [JOK
BexTop MarHuTHOM MHAYKLHH. https://m.edso0o.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKUUU
MaruuTHO€ 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnuorexa [IOK
B3anmoneicTere npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabora «3ydeHne

paTOpHaz p Y bubmuoreka [JOK
3 MAarHUTHOTO T10JIs KaTYILIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHEe MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGopatopHnast pabora | | bubnuorexa [IOK
«HccnenoBanue neMCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHEe MarHUTHOT'O MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO 1 bubnuorexa [IOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 DneKTpoMarHuTHasi UHAYKIUSI. |

IToToK BeKTOpa MarHUTHOU




uHaykuuu. J/1C nnaykuuu. 3aKoH
ANEKTPOMAarHUTHOW MHAYKIIMH
Dapanes

JlaGopatopHnast pabora
«HccnenoBanue sBICHUS
AJIEKTPOMATHUTHON UHAYKIIUN

bu6muoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIMHU. DHEPIUsl
MarHMTHOT'O TOJISl KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE 10JIE

bu6muoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoNuCTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTEllb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHIYKLIHUOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
WH]TY KLU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas pabora no Teme
«MarnurtHoe 1nouie.
DNEeKTpOMAarHuTHas! MHIYKIIHSD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnUecKue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
IIpeBpanienue 3aepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




13

JlaGopatopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoseOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTHU ¥ MaCChI
rpy3a»

14

KonebarenbHbIN KOHTYD.
CB00OOIHBIE AIIEKTPOMArHUTHbIE
KoseOaHus B UI€aTbHOM
Kose0aTeTbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEeHHUs PHEPTUHU B UCATEHOM
KoJ1e0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarumx
KoseOaHusx. BeIHyXIeHHBIC
MeXaHHIECKHUE KOJIeOaHuUsl.
Pesonanc. BeinykneHHbIE
ANIEKTPOMArHUTHBIC KOeOaHus

bu6muoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CuHyconJabHbII IEpEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE
3HAYECHUE CUJIbI TOKA U HAIIPSKEHUS

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

18

Tpaucdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO

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




3BOHKA, T€HEPaTOpa IEPEMEHHOI0
TOKA, IUHUH JIIEKTpoIepesad

DKOJIOrM4€eCKHe PUCKU IIPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.

20 KynbTypa ncnosnb3oBanus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KUZHU
MexaHnudeckue BOJIHBI, YCIOBHS

acripoctpanenus. [lepuon.
21 I()choppocT1>ppacnpOCTpaieHI/m u Bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54

JuiHa BoJiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

) 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocTs. [llkana Bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paTuOCBS3U U

24 TeneBuaeHus. Pa3Burtue cpencts
cBs3u. Paguonokamust

)5 Konrponsnas padora «Konebanus u bubmumorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe

%6 CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK

ToudeuHbIl UICTOYHUK cBeTa. JIyd
CBEeTa

https://m.edsoo.ru/ff0cd350




OTtpakeHue cBeTa. 3aKOHbI

bu6mmoreka [JOK

27 oTrpaxxeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3€pKalie
IIpenomiuenue ceera. [lonHoe
)3 BHYTpPEHHEE OTPaKEHUE. bubmumorexa [IOK
[IpenenbHbIi yroi MOJIHOTrO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKECHHUS
29 JlaGopatopnas pabora «M3mepeHune bubnumorexa [IOK
IoxasareJis IIPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue u3odpaxeHuit
30 B 1uH3e. DopMyia TOHKOM JTUH3BI. bubmorexa HOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JIuH3bI
JlaGopaTopHnast pabora
31 «HccnenoBanue CBONCTB
M300paXEHUH B TMH3AX)
Hucnepcus cBera. CnoxxHbINA COCTaB
1 6enoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
13 Wutepdepennus cera. Audpaxims bubnumorexa [IOK
cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI M yCTPOUCTBA
35 U yCTIOBHS X 0€30MacHOTO
PUMEHEHHS
36 I'panuipl IPUMEHUMOCTH bubmumorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




ITocTynatel cienuanbHOU TEOPUU

OTHOCUTEIBLHOCTH
OTHOCUTENBHOCTD
bu6mmoreka [JOK
37 OJIHOBPEMEHHOCTH. 3aMeIJICHrE
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIIEHUE ITTHHBI
DHeprus U UMITYJIbC
38 pENATUBUCTCKON YacTulpl. CBs3b bubnuorexa [IOK
MACCBI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
Konrponsnas padora «OnTHka.
N bubmuoreka [JOK
39 OcHOBBI cIELIMATIBHON Teopuun
https://m.edsoo.ru/ff0ct610
OTHOCHUTEILHOCTH
40 ®oronsl. opmy:a [Inanka. bubnuorexa [IOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHUE Bu6 OK
nonroTexa
41 ¢dorospdexra. OnpiTer A. T auotexa [
https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHsl poTtodddexra. YpaBHEeHHE
. o bubmuoreka [JOK
42 OiHInTeHa A5 poToapdexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
Hasnenue cera. OnwiTh [1. H.
. bubmuoreka [JOK
43 JlebeneBa. Xumudeckoe aeiicTBHE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa u
44 MPaAKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
CONTHEYHas OaTapesi, CBETOIUOT




Pemenue 3aaa4 110 TEMC «JEeMEHTHI

bu6mmoreka [JOK

5 KBAaHTOBOU ONTUKI https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccesauro o- Bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mozens aroma

47 [Toctynater bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomieHue GoToOHOB

43 IIPU [IEPEXO/IE ATOMA C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUH Ha APYroil. Buibl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BomnHoBEIE cBOMCTBa YacTUIl. BOJIHEI

49 ne bpoitna. Kopnyckynsipao- bubnmoreka [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYK/ICHHOE U3JTy4YCHHE
OTKpbITHE paIUOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo bubnmoreka [JOK
OIIPEAEIIEHNIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyUYEHUS
CaoiicTBa anb(da-, 6era-, ramma-

51 u3ily4eHus. BiausHue
PaIMOAKTUBHOCTHU HA KUBbIE
OpraHu3Mbl
OTKpBITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. bubmumorexa [IOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-usiydeHue

53 DHeprusi CBSA3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

Snepnbie peakuuu. SaepHbiin

https://m.edsoo.ru/ff0d1356




peakrop. [IpobremMbl, mEpPCIEKTHBHI,
IKOJIOTMYECKUE aCTIKThI SICPHOM
HEPTETUKHU

54

OnemeHTapHble YacTULIbl. OTKpBITHE
Nno3UTpoHA. MeTo bl HAOMIOICHHS U
pErucTpalyy 31EMEHTapHBIX
gactuu. Kpyruslii cron
«DyHIaMEHTAJIbHbBIE
B3auMozeucTeusa. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPaY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMHUHU.
IIpukiiagHoe ¥ MUPOBO33PEHUECKOE
3Ha4YE€HHUE aCTpOHOMMHU. Bup
3BE31HOrO Heba. Co3Be3aus, ApKHUe
3BE3/bl, TUIAHETHI, UX BUUMOE
nsuxeHue. ColHeuHas cucTeMa

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3 ]

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI IIaBHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEJICTABICHUS] O IPOUCXOXKIEHUH U
sBostonnu CosHIa U 3BE37

58

Mnuneunsiii [1yTe — Hamma
lNanaktuka. IlonoxeHue u aBUXEHUE
Comnnana B I'amaktuke. I'anakTuky.
UYEpHble AbIPEI B sIpax rajJakTHK




59

Bcenennas. PazOeranue rajiakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe nznyueHue.
MeraranakTuka

60

Hepermennsie npodiaembl
aCTPOHOMMUU

61

KonrtponsHas pabora «DneMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI»

62

O6o6matomuit ypok. Ponb pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COLIMATIbHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YyejgoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o06maromuii ypok. Posib
¢busnueckoii Teopun B
(OpMUPOBaHUY MPEICTABICHHIA O
¢bu3nveckoil KapTUHE MUpa

65

O6o06maromuit ypok. Mecto
¢$u3nUecKoil KapTUHBI MHUpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTaBICHUI O IPUPOJIE

66

PesepBHbIi ypok. MarHutHoe noie.
DNeKTpOMarHuTHas MHAYKIHS




PesepBubiil ypok. OnTuka. OCHOBBI

67 CIELIMAJIbHOM Teopun 1
OTHOCUTEIILHOCTH
Pezepusiii ypok. KBanroBas ¢usnka.
bu6muoreka [JOK
68 DneMEHTHI aCTPOHOMUU U 1

acTpo(u3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







