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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas mporpamma no u3uke Ha ypOBEHb CpeAHEro o0iero obpaszoBanus aius odydarommuxcst 10-11-x
kiaccoB MBOY COIII Nel . BocTouHslit pazpaboTana B COOTBETCTBUHU C TPEOOBAHHUSIMU:

- ®enepanbpHOro 3akoHa oT 29.12.2012 Ne 273-P3 «O6 obpazoBanun B Poccuiickoit denepanuny;
- npukaza MunucrepcrBa npocsenieaust PO ot 12 aBrycra 2022 1. Ne 732 "O BHeCeHUN U3MEHEHUH
B (heqiepaibHbIN TOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT CPEAHEro 0011Iero oOpa3zoBaHus,
YTBEPXKACHHBIN Npuka3oM MuHuctepcTBa oOpasoBanus U Hayku Pocculickoit ®denepaunu ot 17 mMas
2012 r. Ne 413"

— npuka3a Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yTBepkaeHuu dhenepanbHOMU
00pa30BaTeNbHOM MPOrpaMMbI CPEIHEro 001Iero 00pa3oBaHUY;

— npukasza Munnpocsenierust ot 22.03.2021 Ne 115 «O6 yrBepkaenuu Ilopsiika opranuzanuu u
OCYIIECTBICHUS 00pa30BaTEIbHON JEATEILHOCTH 10 OCHOBHBIM 0011e00pa30BaTeIbHBIM
IporpaMMam — 00pazoBaTeIbHBIM IPOrpaMMaM HavalIbHOTO OOIIEro, OCHOBHOT'O OOIIETo U
cpenHero oomiero oopa3oBaHUs»;

— KOHIIeMNIIWHU MpernojaBaHus ydyeOHoro npeamera « Pu3nkay;

— CII2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHUS K OPraHU3alMsIM BOCIIUTAHUS U
o0ydYeHUsI, OTIBIXa H 03JJOPOBIICHUS ACTCH U MOJIOJICKI, YTBEPIKICHHBIX IOCTAHOBJICHUEM
[JIAaBHOTO caHuUTapHOro Bpada ot 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTHBHI M TPeOOBaHUS K 00ECTIEYCHNIO O€30TTaCHOCTH H
(vn) 6e3BpeTHOCTH IS YeTIOBeKa (PaKTOPOB CPEIbl OOMTAHUSY», YTBEPIKICHHBIX IIOCTAHOBICHUEM
TJIaBHOrO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

— y4eOHOTrO IUTaHa OCHOBHOTO 001Iero odpa3zoBanus, yrBepxkaeHHoro npukazom MBOY COILL Nel .
Bocrounsrii ot 31.08.2023 Ne 143;

— denepanbHOi paboueit mporpamMmsl o yueOHOMY npeamMeTy «Du3uKay.

IIporpamma no ¢uzrke 6a30BOro ypoBHsS Ha YPOBHE CpeHEro obiiero oopa3oBanus pazpadoTaHa Ha
OCHOBE TIOJIO’)KEHUN M TpeOOoBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOW IPOrpaMMBbL,
npencrasiaeHHbix B PI'OC COO, a takxke ¢ yuéroMm (enepanbHOil paboueil mporpaMMbl BOCIHMTAHUS U
KOHLENIUH MpenofaBaHus yueoHoro npeamera «®dusuka» B o0pa3oBaTenbHbIX opranusanusax Poccuiickoit
denepanyy, pealu3yolnX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBI.

Copep:xanue mporpaMMbl 1o (pU3MKE HAMIPaBJICHO HA (OPMUPOBAHNE ECTECTBEHHO-HAYUYHOW KapTUHbI
mupa obyyvaromuxcs 10—11 kiaccoB npu o0ydeHun uX (u3nke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOrO mnoaxoda. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMEeTHBIM pe3ylbTaTaM OOydYeHHs, a TakKxke
YUUTBHIBAET HEOOXOJUMOCTh pealH3alUd MEXIPEIMETHBIX CBA3€H (UM3MKH C €CTeCTBEHHO-HAYYHBIMHU
y4eOHbIMU IIpeaMeTaMu. B Hell ompenenstorcss OCHOBHbIE IIeNM M3Y4YeHHs (PU3MKH HAa YPOBHE CPEIHEro
o0miero o6pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHble (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3suke BKIIOYAET:

® [UIAaHUpYEMbIE pEe3yJIbTaThl OCBOEHHUS Kypca (HU3UKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIE PE3YNIbTaThl IO TO1aM O0YUYEeHHUS;

e cojaepxaHue yueOHoro npeamera «Pusuka» mo rogam o0ydeHuUs..

®du3uka Kak Hayka 0 HanOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KaUecTBE y4eOHOro MpeaMera
B IIIKOJIE, BHOCUT CYIIECTBEHHBII BKJaJ B CUCTeMY 3HaHMH 00 okpyxkatomieM mupe. HIkonbHBIA Kypc
(bU3UKN — cUCTEeMOOOpa3yIoIIMi JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHEe
3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SIBJICHUH, U3yyaeMbIX XUMHUEH, Onosoruei, pusnueckot reorpadueit
n actpoHoMuell. Mcronb3oBaHue W aKTUBHOE NMpUMEHEHHE (PU3MYECKHX 3HAHUM OmpeleNsieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cepe SHEPreTHKH, TPAHCIIOPTa, OCBOGHUS KOCMOCA, MOJIy4eHHs
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOWCTBaMU M JApyrux. M3ydenue (pu3MKyH BHOCUT OCHOBHOHM BKJaj B



(bopMHpOBaHKE €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA 00y4aromuxcs, B GOPMUPOBAHNE YMEHHUH TPUMEHSTh
Hay4HbII METOJ] TO3HAHUS IIPH BBITIOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca ¢u3uKu I YPOBHS CPEIHEro OOIIero 00pa30BaHUS MOJOXKEH Pl UACH, KOTOpPHIE
MO’KHO PaccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypcC SBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepHall U3 BCeX pa3JesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B coOTBETCTBUM C HeW Marepuan Kypca (QHU3MKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce siBisercss GopMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. EE peanusanysi npeanogaraeT UCIoib30BaHUE TyMaHUTAPHOIO MTOTEHIMaa
¢u3n4ecKoil HAayKH, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOILIECTBA, a TaKkKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpOOIeMaMu.

Hoes npuxnaomoii nanpasnennocmu. Kypc GU3MKU mpeanojaraet 3HaKOMCTBO C HIMPOKHM KPYToM
TEXHUYECKUX U TEXHOJOTHUECKUX NPUIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COACP)KAaHUS, MOCBAMIEHHBIX
HKOJIOTUYECKUM Mpo0sIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHMKHM U TEXHOJOIMH, a
TaKXke 00CyKIACHUS IPOOIeM PallMOHATIBHOTO TPUPOIOTIONB30BaHUS M SKOJIOTHIECKOI 0€3011acHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE cpelHero oOIiero oOpa3oBaHMs SBISIOTCA
¢dusnveckne Teopuu (GOpMHUPOBAHUE MPEICTABICHUI O CTPYKTYpPE MOCTPOCHUS (PU3UIECKON TEOPHHU, POIIH
(GyHIaMEHTAJIbHBIX 3aKOHOB W IPHHLUIIOB B COBPEMEHHBIX IPEJICTABICHUAX O IPHUPOJE, TpaHHLIAX
MPUMEHUMOCTH TEOPHIA, IJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TIPOIIECCOB).

CuCTeMHO-JeATEIbHOCTHBIM MOAXO0J B Kypce (U3MKM peanu3yercss Hpexae Bcero 3a cuér
OpTaHU3aIMH SKCIIEPUMEHTAIBHON JesATeNbHOCTH oOyuarommxcs. Jias 6a30Boro ypoBHsS Kypca (pU3UKH —
3TO MCIOJIb30BAaHUE CHUCTEMBl ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOPHBIX PadoT,
KOTOpBIE B TporpaMme mo (u3nke OOBETUHEHBI B OOIIMI CHHCOK YYCHHYECKHX IMPAKTHYECKHX padoT.
Bbinenenue B yka3aHHOM IiepeyHe J1abOpaTOpHBIX padoT, MPOBOAUMBIX JJIsi KOHTPOJII U OLIEHKH,
OCYIIECTBISICTCS YYaCTHUKAMH 00pa30oBaTEIBHOTO MpoIlecca MCXOAS U3 OCOOCHHOCTEH IUIAHWPOBAHHS H
ocHaileHus: kabuHera ¢usuku. IIpm 3TOM oOecneuuBaeTcs OBJIaJeHUE OOYYAIOIUMUCS YMEHUSIMU
MPOBOJIUTH KOCBEHHBIC H3MEpPEHUs, WCCICAOBAHUS 3aBUCHUMOCTEH (DM3MYECKHX BEIWYMH W TIOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE yIENseTCs PEIICHUIO PAacUY€THBIX M KAadyeCTBEHHBIX 3aaad. [Ipm stom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SBISIOTCS 33Ja4d C SBHO 33JaHHOM (PM3NYECKON MOJENbI0, TTO3BOJISIOIINE
NPUMEHSTh M3YYEHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, Tak U HHTETPHPYS
3HaHUS U3 Pa3HbIX pa3zaeioB. [ KadecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 33JaHUsl HA OObSICHEHHE
MpOTeKaHus (U3NUYECKUX SBJIEHUN U MPOLIECCOB B OKPYXAIOIIEH *KU3HU, TPeOyIolIe BbIOOpa (PU3NUECKOM
MOJIEJIN JAJISl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsiMu PI'OC COO k MaTepHAIBHO-TEXHUYECKOMY OOECIEeYEHHUIO
y4ueOHOro mpotiecca 0a30BbIii YpOBEHb Kypca (DU3MKH Ha YPOBHE CpPEIHEro o0Iero o0pa3oBaHUs J0JIKEH
M3y4aThCsl B YCIOBUSIX NPEAMETHOr0 KaOwHeTa ()M3WKHM WM B YCJIOBUSX WHTETPUPOBAHHOTO KaOWHETa
IIPEMETOB €CTECTBEHHO-HAYYHOTr0 IMKJIa. B kabuHere pu3nku 10MKHO ObITH HEOOX0IUMOE JabopaTopHOe
000pyZI0BaHUE /ISl BHIITOJIHEHHS YKa3aHHBIX B MIPOTpaMMe 1Mo (pU3NKe YUCHHUECKUX MPAKTHUECKUX PadoT U
J€MOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOE 000pyJI0BaHUE (HOPMUPYETCS B COOTBETCTBHMU C TMPHHIUIIOM MHHUMAIIbHOW
JOCTaTOYHOCTH M OOECNeYHBAaeT IOCTAHOBKY MEPEUYHUCICHHBIX B MporpaMMme MO (QHU3UKE KIFOYEBBIX
JIEMOHCTPAIUN TS UCCIIEOBAHUS N3YJaeMbIX SIBIICHUH H IIPOIIECCOB, SMIMPUIECKUX U (QyHIaMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGoparopHoe oOOpymOBaHUE [UIsl YYEHUYECKHX TMPAKTUYECKUX pPadOT ¢opMupyercss B BUIE
TEMaTUYeCKHX KOMIUIEKTOB M OOECleyrBaeTcsi B pacuy€re OJHOr0 KOMIUIEKTa Ha JBYX OOYYaroLIUXCS.
Temarndeckre KOMIUIEKTHI J1a0OpaTOpHOTO 00OpYIOBAaHUS TOJDKHBI OBITH MOCTPOSHBI HAa KOMIUIEKCHOM
HCTOJIb30BAHUHU aHAJIOTOBBIX M IMU(PPOBBIX NMPHOOPOB, a TaKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUJIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LETSAMH U3Y4eHUSI PU3UKU B 001IEM 00pa30BaHUU SBIISIOTCS

e (opMHUpOBaHME HHTEpeca M CTPeMJICHHMs OOy4yarolMXCsi K HAy4HOMY H3YYEHHIO MPUPOJBI,

pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe TMO3HAHUS U (POPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOCHUS MAaTEpPUH U
(dhyHIaMEHTATBHBIX 3aKOHOB (DPU3HKHU;

(dhopMUpOBaHHE YMEHUN OOBSCHSTH SIBJICHUS C MCIOIh30BAaHUEM (DU3UYECKHUX 3HAHWUN M HAyYHBIX
JI0Ka3aTeNbCTB;

(dbopMUpOBaHHE TPEICTABICHUNA O poiM (U3UKH JUIsl Pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHM.

JlocTikeHue 3TuX 1esield 00ecreunBaeTcs PEIICHHEM CIEAYIONIMX 3a/a4 B PoLiecce 3y4YeHUsl Kypca
(¢u3MKK Ha YpOBHE CpeAHEro 00IIero 00pa3oBaHUs:

IpUOOpPETeHNE CUCTEMBbl 3HAHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX,
BKJIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpo(hu3HKH;

¢dopMupoBaHHE YMEHHMH NPUMEHATh TEOPETHYECKUE 3HAHUS I OOBACHEHUS (QHU3MUECKUX
SIBJICHUI B IPUPOJIE U JJISI IPUHSATHS IPAKTUYECKUX PELICHUH B TIOBCETHEBHOM KHU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 33/1a4 C SBHO 33aJaHHON (HM3MUECKOIl MOJEIbIO, 3a1ay,
HOJPa3yMEBAIONIINX CaMOCTOSITEIbHOE CO37aHue (U3MUECKOH MOJENH, aJeKBaTHOW YCIOBUSAM
3a7a4u;

IIOHUMaHUEC (1)I/I3I/I'-ICCKI/IX OCHOB MW IIPHUHIOMIIOB HeﬁCTBHH TEXHHUYCCKHUX YCTpOI\/JICTB n
TEXHOJIOTMYECKUX IPOLECCOB, UX BINSHUS Ha OKPYXKAIOLIYIO CPELy;

OBJIaJICHHE METOAaMH CaMOCTOSTEIbHOTO IUIAHMUPOBAHHMS M IMPOBEICHUS  (PU3MUSCKHX
OKCIIEPUMEHTOB, aHalM3a W HWHTEpIpeTanud HHGOPMALUK, OINpPEICICHUs JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTaTa;

CO3[JaHME YCIOBUH Ui Pa3BUTUS YMEHHUH IPOEKTHO-MCCIIEIOBATEIBCKONH, TBOPYECKON
TEATEIIbHOCTH.

Ha uzyuenue ¢usuku (6a30Bblli YPOBEHb) Ha YPOBHE CpeHEro o01iero oopasoBanusi oTBoguTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIEIO).
[Ipeiaraemslii B mporpamme 1o (Gpu3mKe MepedeHb J1a00paTOPHBIX M MPAKTUYECKUX PabOT sBISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JAETaeT BHIOOp TpOBEICHHs JTa0OpaTOPHBIX PadOT M ONBITOB C YYETOM
MHIUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYaroIINXCs.
COJAEPKAHUE OBYYEHUS

10 KJIACC

Pazgen 1. ®uszuka v MeTObI HAYYHOI0 MO3HAHUS

®dusnka — Hayka o npupoze. Hayunbsie MeTo bl MO3HAHUS OKpY»Karoliero mupa. Pois sxcriepuMenTta u
TEOPUHU B IIPOLIECCE [TO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3ndeckux sBIEHUN U mporeccoB. Hayunbie rumotesbl. Ou3nueckue 3aKOHBI U
Teopuu. ['paHuIBl MIPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4yHOH KapTUHBI MHPA, B MPAKTUYECKOM
NEeITEeIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBblie ¥ TU(GPOBBIE U3MEPHUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHUXKeHHE. (OTHOCHTEIBHOCTh MEXAHWYECKOro JBHXEHHS. CucTeMa OTcuéTa.
Tpaexropus.

Ilepemerienune, ckOpocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE MaTepHalbHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cllo)keHre epeMEIeHUH U CII0KEeHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE JBHXeHHe. | paduKku 3aBUCUMOCTH KOOpAMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U MepeMEIeHNs] MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO Ta/ICHHS.



KpuBonuueiinoe nBuxkeHue. J[BH)KEHHE MaTEpUANbHONM TOYKU IO OKPY)KHOCTH C IOCTOSSHHOW IO
MOJAYJI0 CKOPOCTHIO. YTJOBasi CKOPOCThb, JIMHEWHas CKOpOCTh. llepwom w wactora oOpalmieHwus.
[eHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

TexHuueckue yCTpoiuCcTBa U MPAKTUYECKOE IPUMEHEHUE: CIIUJIOMETP, IBH)KEHHE CHAPSAIOB, LIETIHbIE U
pPEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopeinb cucteMsl 0TCUETA, ULTFOCTPALMS KUHEMATHYECKUX XapAKTEPUCTUK JBHKCHHUS.

[Ipeo6pa3oBanue ABUKEHUM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrxeHus Tea, OpolIeHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Hamnpanenue ckopocTy npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IYTSAMM, IIPOMICHHBIMU TEJIOM 3a IIOCJIEAO0BATEIIBHBIC PABHbBIC
MIPOMEXYTKH BPEMEHH PHU PABHOYCKOPEHHOM JIBUKEHHUH C HAYaJIIbHOU CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenne nBUKEHUS MIAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. MHEepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuii. Bropoii 3akon HeroToHa 111 MatepuaibHOM TOYKH.
Tperuii 3akoH Hpr0TOHA 1151 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckosnbxeHus, kauenust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb>KEHUSI U cuia TpeHus nokos. Koaddumment tpenus. Cuna CONpOTUBICHUS NpPU JBUKEHUU Tela B
KUJKOCTH WM rase.

[ToctynarensHoe U BpamareiabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT cuiIbl OTHOCHUTENIBHO OCH BpateHus. [1inedo cumbl. Y ciaoBus paBHOBeCUs TBEPAOTO TeA.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: MOAIIMITHUKY, JTBHKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnosxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUsl TBEPAOTrO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYXHHE U PE3MHOBOM 00paslie, OT UX
nedopmariim.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3aKoHnbl COXpAHEHUA 8 MEXAHUKE

Nmmynbc MaTepranbHOM TOYKH (TeNa), CUCTEMBI MaTepUalbHBIX ToueK. IMITyIIbC CUITBI U U3MEHEHHE
HMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITyJIbca. PeakTHBHOE NBHUKEHNE.

PaGora cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaibHOM Touku. TeopeMa 00 M3MEHEHUN KHHETHUYECKON YHEPIHH.

[MorennmansHas odHeprus. [loTeHnmaneHas dSHEprus ymopyro aeGopMHpPOBAHHOW TPYKHUHBIL.
[ToTennuanpHas SHEPTUs TeNa BOIU3U TOBEPXHOCTH 3EMITH.



[ToreHnuanpHble U HEMOTEHIMANbHBIE CHIIbL. CBA3b pabOThl HEMOTEHLIUANBHBIX CHUJI C MU3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAaHEHUSI MEXAaHUYECKOW SHEPTHH.

VYupyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuueckue yCTpOHCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexoa MOTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHJIBI C H3MEHEHHMEM MEXaHMYECKOW SHEpPruu Tejla Ha MIpHUuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJjiekyasipHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OcCHOBHbBIE TIOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH U WX OINBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBmwxkenue. Auddysnsa. Xapakrep ABIKEHUS W B3aMMOJCHCTBHS YacTHUI] BemecTBa. Moaenu
CTPOCHHSI T'a30B, KUJIKOCTEH M TBEPIBIX Ted U OOBSICHEHUE CBOICTB BElIECTBA HA OCHOBE ITHUX MOJIENICH.
Macca u pazmepsl Mosekyi. Konnuectso BewectBa. [loctosnnas ABorapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOPUM HJCAIbHOTO
raza. AOCONIIOTHAsE TeMIieparypa Kak Mepa CpeHeld KMHETHUUYECKOH PHEePIruu TEIUIOBOTO ABM)KEHHUS YACTHII
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
Hanerona. M3omporeccsl B HOeaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe
IIpe/ICTaBICHHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIIME TUCKPETHOE CTPOEHHUE BelecTBa, (oTorpaduu MOJEKYT OpPraHUu4YeCcKHX
COCIMHEHU.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUSL.

Monens, HIUTFOCTpUpPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U1€aJIbHOTO ra3a, H30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIAaCCHOM KOMHATe Ha OCHOBE H3MepeHuN oO0béMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKeHHOIo Trasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuueckasi cucreMa. BHYTpeHHsISI SHEprusi TEPMOJUHAMUYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHeHHs. KomuecTBo TerioTsl U paboTa. BHYTpeHHss SHEprHsl 0JHOATOMHOTO UJICAIbHOTO ra3a. Busl
TeIUIoNepeiad: TEeIUIONPOBOJAHOCTh, KOHBEKLHS, HW3JIydeHUE. YAenbHas TeIUIOEMKOCTh BEIIECTBaA.
KonnuecTBo TEMI0THI IpH TEMJIoNepeaaye.

[Tonstue 06 agmabatHoMm mporiecce. [lepBriii 3akoH TepMoAMHAMUKH. [IpuMeHeHHe TIEpBOro 3aKoHa
TEPMOJIMHAMUKH K H3omporieccam. I'paduueckas HHTEprnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIKIEL TeHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTHH B TETIIOBBIX
MamHax. Koadduuuent noneznoro nedctBus TemoBoil Mamwuubl. [ukn KaprHo m ero xosddumment
MOJIE3HOTO ACUCTBUS. DKOJIOrHYECKHE MPOOIEMBbI TEIJI0IHEPT€TUKY.

TexHuuyeckue yCTpoOHCTBA M TMPAKTUYECKOE IPUMEHEHHWE: JBUraTeslb BHYTPEHHErO CropaHus,
OBITOBOM XOJOAUIBHUK, KOHJAUIIUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTPEHHEW SHEPrUM Tela MPHU COBEPIICHHH PAOOTHI: BBUIET MPOOKU M3 OYTBUIKH IO
JEHCTBUEM C)KATOTO BO3/lyXa, HarpeBaHue 3Gupa B JJATYHHOU TpyOKe MyTEM TpeHHsI (BUICOEMOHCTPAIIHS).

N3menenne BHyTpeHHEH 3HEpruu (TeMneparyphbl) Tela Npu Terionepeaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmoanusn eeuyecmea. Dazosvie nepexoonvl

[MapooOpa3zoBanne u kKoHaeHcanus. lcmapenue u kureHue. AOCONIOTHAsE W OTHOCUTEIIbHAS
BJIQXKHOCTh BO31yxa. HachleHHslil nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TeMIIepaTyphbl
KUIICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTALIOB. JKuakue
kpuctajuibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue u Kpuctaimuzauus. YJenbHas TEeIUIoTa IUIaBJICHUS.
CyOmmmartusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M MPAaKTHUYECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETP, KaJTOpPUMETP,
TEXHOJIOTHH TMOJy4YE€HUsI COBPEMEHHBIX MaTepPHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MEPEHHS BIAKHOCTH.

Habnroienne HarpeBaHus ¥ IJIABICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpalys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoanHamMuka

Tema 1. Inekmpocmamuka

Onexkrpuzauus Ten. ONEKTpudeckuil 3apsa. JlBa Bua snexTpudeckux 3apsjoB. [IpoBogHukwy,
JUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHslid 2JEKTpUUECKHN 3apsal. DIEKTPUUECKOE TIOJIE.
HamnpsokéHHOCTE  3ekTpudeckoro mnoss. IIpuHnun cynepno3uuuu  3JeKTpUdecKux mnosen. JIuaum
HaNpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.

Pabora cun snexrpocratnueckoro mois. [lorenuman. PasHoctes mnoreHnuanon. [IpoBogHuku u
JOUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM IoJIe. J(ManekTpruyeckas IpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHnaeHcarop. DeKTpoEMKOCTh TIOCKOTO KOHIEHCATOpa. DHEprusl 3apsKeHHOTOo
KOHJIEHCATOopa.

TexHunueckue  ycTpoWcTBa U IMPAKTUUYECKOE  MPUMEHEHME:  3JEKTPOCKON,  DJIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOpPOB, KOHAECHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHUIT ACHUCTBUSA IIEKTPOMETPA.

B3aumoaeicTBue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT MJIOLIAAM IUIACTUH, PACCTOSHUS MEXKIY
HUMU U TUIIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoanuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax



DNEKTPUUECKUN TOK. Y CIOBHS CYIIECTBOBAHMS 3JEKTpUUEcKOoro Toka. Mcrounuku toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpspkenne. 3akon Oma 1 ydacTka LETH.

DNEeKTpUUECKOe COMPOTUBICHHE. YJelbHOE CONPOTUBJIEHHE BemlecTBa. llocienoBaTenbHoOE,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHUE TTPOBOTHUKOB.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTb 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYIAs CUJla U BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKA. 3akoH Oma Jjisi MOJIHOU
(3aMKHYTOH) 25IeKTpUuecKoii ermu. KopoTkoe 3aMbIkaHHeE.

DNEeKTpOHHAsE MPOBOAUMOCTb TBEPIBIX METALIOB. 3aBUCUMOCTb COMPOTUBICHUS METALUIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHAass U MpUMECHas MPOBOAUMOCTh MOIXYIpoBoAHMKOB. CBoiicTBa p—n-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DNeKTpUUECKU TOK B pPacTBOpax M paciiaBax 3JIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAs] JUCCOLMALIUS.
DNEKTpOoIH3.

DneKkTpruyecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lna3ma.

TexHudeckue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJBTMETP, pPEOCTar,
UCTOYHUKUA TOKA, SJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MHPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAaKyyMHBIM JHOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI, TMOTYNPOBOAHUKOBBINA THOJ,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HANIPSKESHHUSL.

3aBUCUMOCTh COTPOTUBIICHUS HUIUHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAJAM IOMEPEYHOTO
CEUeHUs U MaTepuaa.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[Ipsimoe u3MepeHue >IeKTPOABUKYIIeH cuiibl. KopoTkoe 3aMblkaHue TralbBaHHMUECKOTO SJIEMEHTa U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBHCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne cMemanHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 31meKTpoABMKYIIEN CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HabGmronenue anexrpoinusa.

MexnpeamerHblie CBA3U

Nzyuenune xypca ¢puszuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISETCS ¢ YIYETOM CONEPKATEITHHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKU, OMOIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nousamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAy4YHOTO TO3HAHUA: SBJICHUE,
HayuyHbI (akT, THUMOTEe3a, (Qu3NYeckas BENWYMHA, 3aKOH, TEOpHs, HAONMIOJEHUE, HKCIEPHUMEHT,
MOJICJIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHHH, NuHelHas ¢GyHKIuUs, mapabona, rumepboia, HX
rpaguku ¥ CBOWCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnuueckoe IBWKEHUE B KUBOM mpupojne, nuddysus, ocMoc, TEMI000MEH MKUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUHU, TEIIIOBOE PABHOBECUE), JIIEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIEeCTBa, CTPOSHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA, MOJSpHAs
Macca, TEIJIOBblE CBOMCTBAa TBEPABIX TEN, KUIKOCTEH M Ta3oB, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
AIEKTPOJIUTHYECKAS TUCCOIMAIINS, TAThBAHUKA.

Teoepaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apOMeTp, TEPMOMET.

Texnonoecus: ipeoOpa3oBaHKe ABUKEHUN C MCIOJb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B TEXHHKE,
MOIIUITHUKY, HCIIOJNIb30BAHUE 3aKOHA COXPAaHEHHUs UMIYJhCa B TEXHHUKE (pakeTa, BOAOMET U JIPYyTHE),
JIBUTATEhb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJTydeHUSI COBPEMEHHBIX MaTepHaioB, B TOM 4YHCJI€ HAaHOMAaTE€pUAJIOB, W HAHOTEXHOJIOTHH,



JNEKTPOCTATUYECKAsT ~ 3allUTa, 3a3eMJICHHE  DIEKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  MPHHTED,
AJIEKTpOHarpeBaTesibHble MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHHKA.

11 KJIACC

Pa3znen 4. DiiekTpoaMHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[locTtostHHbIE MarHuThl. B3auMoaeicTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe mosie. BekTtop
MarHuTHOM WHAYKUMH. [IpuHOUI Cyneprno3uiuyd MarHUTHBIX MOJeH. JIMHMM MarHUTHOM MHIYKLHH.
Kaptruna nuHui MarHUTHOM MHAYKLIMH M1O0JIS1 TOCTOSSHHBIX MAarHUTOB.

MarautHoe 1oJjie NMpoBOJHUKA ¢ TOKOM. KapTuHa NMHMM MHAYKIMH MarHUTHOIO IOJISI JJIMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KaTylIKM C TOKOM. OmnbIT Ipcrena.
B3anmMozeicTere MpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenma, e€ monynb W HampaBieHue. J[BUKeHUE 3apssKEHHOM YacTHIbI B OAHOPOJIHOM
MarHuTHOM noJje. Padota cusl Jlopenua.

SIBneHue AMEeKTpOMarHuTHOM MHAYKUMU. [I0TOK BeKTOpa MarHUTHOW MHAYKLIHU. DIEKTPOABUKYIIAS
cujia MHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKUuu Papajes.

BuxpeBoe anekTpuyeckoe mosie. DNEKTPOABIDKYIIAs CUjla UHIYKIUU B IPOBOJHUKE, ABUKYIIEMCS
IIOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEeKTpOMarHuTHOE IoJIe.

TexHnuyeckue ycTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHHE: NOCTOSHHbIE MarHUThI, 3JEKTPOMArHUThI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITYy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMYM MarHUTHOTO TOJIS.

B3anmMopeicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTB JIEKTPOJABUKYILEN CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHre MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

HccnenoBanue NeNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMarHUTHOM HHIYKIIUH.

Paznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KOAEOAHUA

KonebarenpHast cucrema. CBOOOAHBIE MeXaHWUYecKWe Kolebanus. [apMoHUYecKHe KoyeOaHUs.
[lepuon, ywacrorta, ammutyna u ¢asza xonebanuit. [IpyXKuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMOHHYECKHX KoseOanuil. [IpeBpaiiieHne sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenpubiii KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUSI B UICATHPHOM KOJIeOaTeIbHOM
KOHTYpe. AHANOTUS MEXIY MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU KojebOanusmu. @opmyna Tomcona.
3aKOH COXpaHEHUsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KoneOaHUsX. BbIHYXIeHHbIE MeXaHWUYecKue konebanus. PezoHaHC.
BriHyXI€HHBIC 2JIEKTPOMAarHUTHBIE KOJICOAHMS.



Ilepemennbii  TOk. CHHYCOMIANbHBIM IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKA.
AMIUIMTYAHOE U IEHCTBYIOLICE 3HAYEHUE CUIIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IponsBoacTso, nepenada U NOTPeOICHUE FITEKTPUIECCKON SHEPTHU. DKOJIOTUIECKHE
PUCKU IIPH IIPOU3BOJCTBE 3JIEKTpodHepruu. KynpTypa MCIONb30BaHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHnyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKHH 3BOHOK, TI'€HEpaTop
IIEPEMEHHOTI'0 TOKa, JTMHHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeIbHONU CHCTEMBI (IPYKUHHBIA WM MAaTEeMaTHUECKUI MasTHUK).

HalGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HabnroneHue pezoHaHca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcuusuiorpamMMel (3aBUCUMOCTH CHJIBI TOKA M HANpsDKEHUS OT BPEMEHM) JUIsl 3JIEKTPOMAarHUTHBIX
KOJICOaHUH.

Pe3oHanc 1mpu 1OCIENOBAaTENIBHOM  COCIMHEHUM PE3UCTOpA, KATyIIKH HMHIYKTUBHOCTH H
KOHJIEHCATOopA.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IEpUOJia MaNbIX KoJeOaHWH Ipy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpysa.

HccnenoBanue NEPEMEHHOIO TOKA B LENHM M3 IOCJIEN0BAaTEIbHO COEIMHEHHBIX KOHJEHCATOpa,
KaTyILIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, YCI0BHs pacnpoctpaHeHus. Ilepuon. CkopocTh paclpocTpaHEHUs U JIIMHA
BOJIHBL. [lonepeunslie u npo1obHbIe BOIHBI. MHTepdepeHus 1 qudpakius MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3JIy4€HUS 3JIEKTPOMarHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B anexrpoMarnutHoi BosiHEe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE,
npejoMIIeHue, monaspuzanus, ruppaxuus, uareppepernns. CKopocTb 3NEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue ycTpOHMCTBA W IPAKTUYECKOE NPUMEHEHHWE:  MY3BbIKaJIbHBIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi JHAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paAUONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpPaHEHHUE MONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

HabmtoneHnue oTpaxeHus U MpeoOMICHUS MEXaHUUECKUX BOJIH.

Habmonienue nntepdepeHnu U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJH: OTPaKE€HUE, IIPEIOMIIEHHME, MOJsIpU3aLus,
nudpakius, MHTeppepeHLus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsamonnHeitHOE pacipocTpaHEHHE CBETa B OAHOPOHOM cpene. JIyd cBera.
TodeuHbIil HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHu B TIIIOCKOM 3€pKalie.

IIpenomienue cBeta. 3aKOHBI IPEJIOMIIEHHUS cBeTa. AOGCOIIOTHBIN MOKa3arTenpb npenomieHus. [lonHnoe
BHyTpeHHee oTpakeHue. [IpeenbHblil yroi moiHoro BHyTPEHHET0 OTPaKEeHUS.

Hucniepcus ceera. ClioxxHbIH coctaB Oenoro cera. L[Ber.



Cobuparonue U paccenBarome JTUH3bL. ToHKas nuH3a. DOKYCHOE PacCTOSHUE U ONTHUYECKas Chia
TOHKOW JuH3BL. [locTpoeHne m300pakeHWH B COOMPAIOIIMX W PacCeHBAIOIIUX JIMH3aX. DopMmyra TOHKOM
JIMH3BL. Y BETMYEHHE, J1aBaeMO€ JTMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonaoBas onrtuka. WuTepdepennus cera. KorepeHTHbIE HCTOYHHMKH. YCIIOBUS HAOIIOICHUS
MakCUMyMOB M MHUHHUMYMOB B HHTEP(QEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakus ceera. Judpaknuonnas pemérka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCHMYMOB IpH
MaJCHAA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, (GOoToarmnapar, MpOeKIHOHHBINH
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIMOHHAs pelIéTKa, OJISPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacrpocTpaHeHne, OTpakeHHe U MpejaoMieHue ceeta. OnTuueckue mprudopsl.

IlosnHOE BHYTpEeHHEE oTpakeHue. MoJienb cBeToBo1a.

HccnenoBanue cBOWCTB N300paxeHHi B TMH3aX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknum cBera.

Habmronenue aucnepcun cBera.

[TosydyeHune cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmroneHnne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokasaresns IpeaoMIIeHUs CTEKIIA.

HccnenoBanmne cBOWCTB U300paKeHH B TUH3AX.

HaGirotenue aucriepcuu cBera.

Pa3znen 6. OcHOBBI cienMAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHnMubl  DPUMEHMMOCTH  KJIACCUYECKOM  MeXaHuKW. IlocTynaTel — clieIMalbHOM — TEOpUU
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BAaKyyMe€, NPUHLUI OTHOCUTEIBHOCTU
OHHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPTUS TIOKOS.

Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmol KEAHMOGOU ONMUKU

®oronsl. opmyna [1nanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTe u uccaenoBanue Qorodpgexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTod(deKTa.
VYpauenue DitnmreitHa 115 hotoddpdexra. «KpacHas rpanuia» hotodddekra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XnMHuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTUUECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATYMK, CONHEUHAs
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®oT03]PeKT Ha yCTaHOBKE C IUHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gpotoagpdekra.

CBeToauOI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuro o -dactui. IlmanerapHas monenb
atoma. [loctynarel bopa. M3nyuenue u morunomieHue (GpOTOHOB MpU IMEPEXOAe aToMa C OJHOTO YpPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypOBHEN PHEPTrUU aTOMa BOJIOPO/A.



BonnoBesle cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.
CrioHTaHHOE M BBIHYKJICHHOE U3ITy4CHHE.

TexHnuyeckue ycTpoiicTBa M NPAKTHUUECKOE MPUMEHEHME: CHEKTPAJbHBIM aHaINU3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habumoienue inHeHYaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIKE CIONKHOCTh CTPOCHHS sajapa. OTKPBITUE PaIMOaKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHuro cocrtaBa paAuoOaKTUBHOro u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3iydeHus. BiausiHue paaioakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monens siapa [eiizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M3otomsl.

Anbda-pacnaa. DJEKTPOHHBIM U TO3UTPOHHBIM  Oera-pacman. [‘amma-uznydenue. 3akoH
pPaZvoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepHsle peakunu. JleneHne U CUHTES SAEp.

SAnepusiii peaktop. Tepmosimepusiit cunte3. [IpoOiaembl M TEPCHEKTHUBBI SAECPHON SHEPreTHKU.
DKOJIOTM4ECKHE aCIEeKThI sIIEPHON IHEPTETUKH.

DOneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOICHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

OyHaamMeHTanbHbIe B3auMOJIeiicTBUS. EquHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHudeckue ycTpoucCTBa M NPAKTUYECKOE NPHUMEHEHME: JO3MMETpP, Kamepa BuiibcoHa, sepHbIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOIUX YaCTHUIL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMM M ACTPOPU3UKHU

Oransl pa3BUTUA acTpoHOMHUU. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3BI, UX OCHOBHBIE
XapakTepUCTHKU.  JlmarpamMmma  «CHEKTpaJbHBIM  KJacC  —  CBETUMOCTB».  3BE31bl  TJIABHOU
MOCJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBb» JJisi 3BE3] TJaBHOM MOCIEI0BAaTEIbHOCTH.
BuyTtpeHHee ctpoenue 3BE31. COBpEMEHHBIE NMPEACTABIEHUS O NMPOMCXOXKIACHUH U dBomonuu CoiHna U
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenue u auxenue Connua B ['anakTtuke. TUIBI ranakTUkK.
Pannoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus Bbonbmioro
B3pbIBA. PeNMKTOBOE HM3ITydeHHE.

MacmtabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmronenus HEBOOPYKEHHBIM TJIA30M C HCIOJB30BAHUEM KOMIBIOTEPHBIX TMPUIIOKECHUA IS
OTIpe/IeTICHUs] TOJOXKEHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus CeBEepHOTO
MOJTYIIAPUS U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon JIyHsl, ianer, Mneunoro [ytu.

Oo6o01maruiee NOBTOPEHNE



Poinb (pu3MKM U aCTPOHOMHH B 3KOHOMUYECKOH, TEXHOJIOTUYECKON, COLMAIEHON U ATHYECKOU cdepax
JESTeIbHOCTH YEJIO0BEKa, POjb U MECTO (PM3MKH U aCTPOHOMHUHU B COBPEMEHHOW HAayyHOW KapTUHE MHpA,
ponb (uznyeckor TeopuH B (POPMHUPOBAHUM NPEACTABICHUH O (U3MYECKOH KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psJly COBPEMEHHBIX E€CTECTBEHHO-HAYyUHBIX IPEACTaBIECHUH O
IIPUPOJIE.

MesknpeamMeTHble CBSI3H

Nzydenne xypca pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTcs C y4€TOM COJEPKATEIBHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nouamus, CBS3aHHBIE C HM3YyYCHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4HbIil (akT, rumnoresa, (¢u3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HAOII0IEeHHe, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, TPUTOHOMETpUYECKUE (DYHKIMH: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOp/IMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, NpPU3HAKK HOJAO0MS
TPEYTOJILHUKOB, OTPEICTICHNE TUIOMAAN TUNIOCKUX (GUTyp 1 00BEMa Tell.

Buonozus: anexTpudeckue sBJICHUS B )KUBOW MPpUPOJIE, KosieOaTeabHble ABUKEHUS B )KUBOM MPHUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOE, JEHCTBUE palallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPaIbHBIN aHAIN3.

I'eozpacghus: MarHUTHbIE 10JIF0CA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, (OTOCHEMKA 3eMHOM ITOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texunonocusi: JMHUM  DJIEKTpOIlEpelad, TIEHEpaTop IIEPEMEHHOr0 TOKAa, JJIEKTPOJBUIaTEllb,
WHAYKIIMOHHAS TIeYb, paaap, paAuoONpuEMHHEK, TEIeBU30p, aHTeHHA, Tenedon, CBYU-neus, MpoeKIIMOHHBII
anmnapar, BOJJOKOHHasl ONTHKA, COJTHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenne yueOHOTO TpenMera «Du3wKa» Ha YPOBHE CpeIHEro o0mero oOpa3oBaHus (0a30BBIA
YPOBEHB) JIOJDKHO OOECIEYUTh JOCTHXKEHUE CIEAYIOUUX JTUYHOCTHBIX, METAMpPEeIMETHBIX U MPEAMETHBIX
o0pa30BaTeabHbIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTo nmpenmMera «Du3nKay» JT0JKHBI OTpakaTh TOTOBHOCTD U
CIOCOOHOCTh OOy4aroIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JIHMYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpHUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX YOEXKJICHUH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM [EHHOCTSIM POCCHUHCKOro OOIIeCTBa, pacHIUpEeHHE JKU3HEHHOTO OMbITa U  OMbITa
JEATEIBHOCTH B IIPOLIECCE PEATM3alliM OCHOBHBIX HANPABJICHWI BOCIHTATEIbHON IEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAXKAAHCKON MO3HUIIMKA O0YUAIOIETrocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O UJI€HA
POCCHIICKOTO 00I1IECTBA;

MIPUHATHE TPAJIUIIMOHHBIX 00IEYeTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX IPa’kJaHCKOro O0IeCTBa, y4acTBOBATh B
caMOyTpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

yMEHHE B3aUMOJICHCTBOBATh C COIHMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUAMH H
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKON IEATEIBbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(OPMUPOBAHHOCTH POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, IOCTH)KCHUSM POCCUMCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS



c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CHOCOOHOCTh OLIEHMBAaTh CHUTYallMl0 U TMPUHUMATh OCO3HAHHBIE pEIIEHUS, OPHEHTHUPYACh Ha
MOpaIbHO-HPABCTBECHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YIEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyAyIIero;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETUKY HAy4yHOrO TBOPYECTBA, MPHUCYIIETO
¢duznveckoii Hayke;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K pPa3IUYHBIM cdepam NpodecCHOHATBHON NEATETBbHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢bu3uKOW M TEXHUKOH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oynyieil mpodeccurd U peanr3oBBIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (PM3UKHU HA MPOTKECHUH
BCEM KU3HU,

6) 9KO0JIOrHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH SKOJIOTUYECKON KYJIBTYpBl, OCO3HAHUE TTIO0ATBHOTO XapaKTepa HKOJOTHUECKUX
npo0em;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JIEWCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUSA LEJeH
YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA;

paciiipeHHe OMbITa JEATEIbHOCTH 3KOJOTUYECKON HAIpPaBJIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUI
1o pU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
¢bu3nveckoil HayKw;

OCO3HAHWE IIEHHOCTH HAyYHOW [eATeIbHOCTH, TOTOBHOCTH B IIpolecce HU3Y4YeHHs] (PUBUKH
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO N€ATENbHOCTh UHANBUIYaIbHO U B IPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble JJornyeckne a1eMCTBUSA:

CaMOCTOATENBHO (hOPMYITHUPOBATh U aKTyaAIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENENATh UEIH IEITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMbIX (PU3MUECKHX SBJICHUSIX;

pa3zpabaThiBaTh TJIaH pELIEHUS MPOOJIeMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUalbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LESAM, OIIEHUBAThH
PHUCKH TOCTEACTBUMN JAESTEIHHOCTH,

KOOPJIUHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBHUSAX PEAbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble ucciie0BaTeabCKHE AeHCTBHS

BIIa/IETh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UUYECKON HAYKH;

BJIQJIETh HaBBIKAMH YyUE€OHO-HCCIICIOBATEILCKOW U TMPOEKTHON JEATEIHHOCTH B 00JacTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIIeHUs 3amad (U3NIECKOTO
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/IOB MTO3HAHMSI;

BJIQJETh BUJIAMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpPHpeTalNH,
npeoOpa30BaHMIO M TPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYallUsIX, B TOM YHCJIE MPU CO3JTaHUH yu4eOHBIX
MIPOEKTOB B 00nacTu pu3mKu;

BBISIBIIATh NPUYUHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3UpPOBATh 3a/1ady, BBIJBUTaTh THUIOTE3y €&
peuieHusi, HaXxOAuThb apryMEHThl [Jsi JOKa3aTelbCTBa CBOMX YTBEPXKJICHUM, 3aJaBaTh MHapameTpbl M
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJ€ pEILIEHUs 3a/Jauyd Pe3yJIbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;



CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON JEATEILHOCTH, B TOM YHUCIIE TIPH
W3y4eHun (HU3UKH,

JaBaTh OLIEHKY HOBBIM CHUTYAIUsM, OIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTh 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITCIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXO/Ibl M PEILICHHS,;

CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE ATbTCPHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMOJIydeHUs WHMOpMaUKU (PU3UIECKOTO COACPKAHUS M3 UCTOYHHKOB PAa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh MOUCK, aHAJIN3, CHCTEMATU3ALMI0 U UHTEPIPETAUI0 UHPOPMAITUU
Pa3IMYHBIX BUJOB U (DOPM MpeICTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHW3AlMOHHBIX 33J1a4 C COOJIOJCHUEM TPeOOBAaHUI IPTOHOMHUKH,
TEXHUKH O€30IacCHOCTH, THUTHUEHBI, pPecypcocOepekeHHs, TPABOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCpXKAHUS B pPaA3IUYHBIX (GopMarax ¢ Yy4ETOM Ha3HAUYCHUS
WHGPOPMAIIMY U LIEICBOI ayIMTOPHH, BEIOUpPAst ONTUMAIIbHYIO ()OPMY TIPECTABICHHS U BU3yaIH3allHH.

KoMmmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOLIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3pEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

MMOHMMATh U UCTIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M MHIMBHUYaIbHON paboThI;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBHH C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KK Or0 WICHA KOJIJICKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM AESTEIBbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH JECHUCTBUA IO €€
JTOCTIDKEHHUIO: COCTaBJIATh IUIAH JEHCTBUHN, pacIpeiesiATh POIU ¢ YIETOM MHEHHH Y9aCTHHKOB, OOCYXIaTh
pe3ysbTaThl COBMECTHON pabOThI;

OLICHMBATh KaueCTBO CBOEro BKJIaJa M KaXKIOrO0 yYacTHHKA KOMaHIbl B OOLIMI pe3ynbTar IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULIMN HOBU3HBI, OPUTMHAJILHOCTH, TPAKTUYECKON
3HA4UMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3JIMYHBIX CUTyalUsAX, MPOSBIAThH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA
Camoopranmusanus:
CaMOCTOSATENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JIEATETLHOCTh B 00J1acTH (DM3HKUA M aCTPOHOMUU,
BBISBJISTH MPOOTIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSATENIFHO COCTAaBJISATh TUIAH PEIICHUS PACUETHBIX M KAaYeCTBEHHBIX 3a/ad, IJIaH BBIMOJTHEHUS
MPAKTUYECKON PabOTHI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOYTEHU;
JIaBaTh OIEHKY HOBBIM CHUTYaIIHSIM;
pacIupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHHI;
JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTH 3a PEIIICHHE;
OILICHUBATh IPHOOPETEHHBIN OIIBIT;
crocoO0CTBOBaTh (OPMHPOBAHUIO W TPOSBICHUIO JPYIAUIHH B 00yacT (U3HKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHATbHBIH HHTE/JIEKT:
J1aBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JESITEIIBHOCTh, OIIEHUBATH COOTBETCTBUE
PE3yNIbTATOB LIETSAM;
BIIQJICTh HABBIKAMHU TIO3HABATENBHOW peIeKCHH KaK OCO3HaHUs COBEpIIAEMBIX JEHCTBUI WU
MBICJIUTEIIBHBIX TPOIECCOB, X PE3yIbTaTOB U OCHOBAHMIA;
MCIOJIb30BaTh MPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;



YMCTb OLICHUBATh PUCKU U CBOCBPECMCHHO NPUHUMATL PCUICHUS 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTUX NPU aHAITU3E PE3y/IbTaTOB JSSTEIbHOCTH;

MNpUHUMATh ce651, IIOHMUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTaTOB JCSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B mporiecce M0CTHKEHHSI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMbl MO (pU3MKe Ui YPOBHS
cpemHero ooOmero o0pazoBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIA HHTEIICKT,
IpeAnoJararouii chopMUPOBAHHOCTh:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTh MOHMUMATh CBOE IMOIMOHAIBHOE COCTOSHHE, BHJCTh
HAIpaBJICHUS Pa3BUTHsI COOCTBCHHOW 3MOIMOHAIBLHOMN c(epbl, ObITh YBEPEHHBIM B cele;

CaMOpPCryJIMpoBaHyrsd, BKIOYAOMICTO CAMOKOHTPOJIb, YMCHUC IMPUHHUMATh OTBCTCTBCHHOCTL 3a cBOE
MOBEJICHUE, CIIOCOOHOCTh aJalTHPOBAThCS K MOIMOHAILHBIM U3MCHEHHSM U IMPOSIBIIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMIICHHE K IOCTIDKCHHIO IIEIH M YCHEXy, ONTUMH3M,
HWHUIUATUBHOCTb, YMCHUC [[eflCTBOBaTL HUCXOoada U3 CBOUX BO3MO)KHOCT€I>1;

IMIIATHH, BKIFOYAIOIIEH CIOCOOHOCTh TTOHMMATh 3MOIMOHAIILHOE COCTOSHUE PYTHX, YIUTHIBATH €TO
[IPH OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOLICHUS C JAPYTUMH JIHOJbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3pemarb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o0ydenus B 10 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)kaTb
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEPaX pOJIb U MECTO (HM3MKH B (POPMHPOBAHWU COBPEMEHHOW HAyYHOU
KapTUHBI MUDPA, B PAa3BUTUH COBPEMEHHOMN TEXHUKU U TEXHOJIOIUH, B TPAKTUYECKOMN EATEIIbHOCTH JIFOJCH;

YUUTBHIBaTh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (U3NYECKHX MOJIENICH: MaTepuaibHas TOYKa,
MHepLUalbHasi CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENO, UACaIbHbIN ra3, MOJAEIM CTPOCHHUS Ta30B,
KHUAKOCTEN U TBEPBIX TEJI, TOUCUHBIN AIEKTPUUECKHUI 3apsi/i IPU PeIIeHUU PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBICHMS (MpoLEecCchl) U OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpUM CTPOEHHUS BEIeCTBa M JJIEKTPOAMHAMHMKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJMHEHHOe JABM)KEHHE, CBOOOJHOE MajJeHUe TeJ, IBM)KEHHE IO OKPYKHOCTH,
MHEepLHUs, B3auMoielicTBUE Tel, TMPPy3usi, OpOYHOBCKOE ABMKEHUE, CTPOECHUE KUAKOCTEN U TBEPIBIX TeEl,
M3MEHEeHHe 00bEMa Tel MPU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApeHHe, KOHJICHCalus,
IUIaBJIEHUE, KPUCTAIIM3alusl, KHUIIEHHWE, BIAXXHOCTh BO3JlyXa, MOBBILICHHE MAABJICHUS Ta3a NpPU €ro
HarpeBaHUM B 3aKpbITOM COCYZE, CBSI3b MEXAYy IIapaMeTpaMHM COCTOSHMs Tra3a B H30IpoLeccax,
JIEKTPU3aLUs Tell, B3aUMOAEHCTBHUE 3aps/I0B;

OIMCBHIBATh MEXAaHUYECKOE JIBUKEHHE, MCIONb3ysl (U3NYECKHE BEIMYUHBI: KOOpAMHATA, IYTh,
HepeMeIleH’e, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, HMIIYJbC Tela, KHHETHYeCKas »Heprus,
NOTEHIMAJIbHAsl YHEeprus, MexaHuuyeckas paboTa, MeXaHHUYecKash MOIIHOCTb; IPU OINUCAHUU MPABUIIBHO
TPakTOBaThb (U3NYECKUI CMBICT MCIOIb3YEMbIX BEJIWYMH, MX OOO3HAYEHMUS] M EIUHUIbI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C JPYTUMH BETUYNHAMM;

ONKCHIBATh HM3y4YEHHbIE TEIUIOBBIE CBOMICTBA T€l U TEIUIOBBIE SIBJIICHUS, MCIONb3yd (DHU3HUECKHE
BEJIMYMHBL: [IaBJICHHE TIa3a, TEMIEparypa, CpPeAHsIsl KUHETHYECKas HHEPIHsl XaOTUYECKOTO JBUIKCHMS
MOJIEKYJ, CPEAHEKBAJApAaTUUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprusi, padora
raza, Ko3(QUIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOIO IBUTATEINS; MPH OMUCAHUU IMPABUIBHO TPAKTOBAThH
(Gbu3NYeCKUi CMBICT HUCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOIUTH (QOPMYJIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BEIMUUHY C APYTUMU BEITHYHMHAM;

OIHCHIBAaTh M3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (TIPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIWYMHBI: AJIEKTPUUECKUM 3apsfl, HJIEKTPUUYECKOe MoJie, HANPsHKEHHOCTH OIS,
MOTEHIIMaJ, pPa3HOCTh MOTEHLMAJIOB; IPU ONUCAHUU MPABUIBHO TPAKTOBAaTh (UINYECKUN CMBICI
UCTOJb3yEeMbIX BEJIWYHMH, WX OOO3HAYEHMS M €JUHMIIbI, YKa3bIBaThb ()OPMYJbI, CBS3bIBAIOIIME TAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;



aHAJTM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, UCIONb3YS (U3NYECKHE 3aKOHBI M MPHUHLUIIBL:
3akoH BcemMupHoro tiarorenus, I, II u Il 3akonbl HploTOHA, 3aKOH COXpaHEHUS] MEXAHMYECKOW SHEPIruH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIIUI CYNEPIO3ULIMH CHJI, TPUHIIUI PAaBHOIPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CpEIHEH
KHHETUYECKOW JHEPTMH TEIJIOBOTO JIBIDKEHUS MOJIEKYJI C aOCONIOTHOW TEeMIIepaTypoi, NMEpBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pa3inuyarh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BBIPAXEHHE M YCIOBHSA (TpaHMIbI, 00JacTH)
MIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIHUIIBI ACHCTBHUS MAIIUH, TPHOOPOB M TEXHHUECKUX YCTPOUCTB; Pa3IU4aTh
yCIIOBUS UX 0€30MaCHOT0 UCIIOJIB30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBITOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HUECKUX SABJICHUN U MPOLECCOB C UCIIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH 3TOM (QOpMYyIUpoBaTh npoliemy/3anady M TUIOTE3y y4eOHOro
HKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 TNPEAJIOKEHHOTO O0OpYAOBaHHS, MPOBOJUTH OIBIT H
(bopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBISATh MpPSIMble M KOCBEHHbIE H3MEpeHHUs (PU3MUYECKMX BEIMYMH, IPU STOM BBIOMpATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKMMU BEJIMYMHAMU C HCIOJB30BAaHUEM IPSIMbBIX
U3MEpEHUl, IPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DMKCHPOBATh PE3YNIbTAThl MOJYyUYEHHOW 3aBHCHMOCTH
(bu3NYeCKUX BETUYMH B BUJE TaOIUI] U TPapHUKOB, AETATh BEIBOBI 0 Pe3yJIbTaTaM MCCIIETOBAHMS;

coOmrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUN B paMKax ydeOHOTro
JKCIIEPUMEHTa,  y4EOHO-UCCIEAOBATEIbCKOM M  MPOEKTHOM  JAEATEIbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTb pacy€THBIC 3a/1a4M C SBHO 33JaHHOW (U3UYECKON MOJEIBIO, HCIOIb3YS (PU3NIECKUE 3aKOHBI
U TPUHIUIBI, HA OCHOBE aHAlM3a yCIOBHS 3a/1a4il BHIOMPATh (GU3NYECKYIO0 MOJEIb, BBIICIATh (PU3nUecKue
BEJIMYMHBI U (OPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHUs, POBOJUTH PACUETHl U OLEHUBATh PEaJIbHOCTH
MOJIYYEHHOT0 3HAYEeHUS (PU3HUECKON BEIUYUHBI,

peniaTh Ka4eCTBEHHBIEC 3a/1a4i: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUNBYIO LIENIOYKY PACCYKICHUN
C OTMOPOil Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

WCTIOJB30BaTh TPH PEHICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTHUU IS
MOWCKA, CTPYKTYpPUPOBAHMsS, HWHTEpIPETallud | TMpEACTaBiIeHHUs Yy4eOHOM U HAYYHO-TIOMYJISPHOM
nH(pOpMaLlMY, MOJYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH AaHAJIMU3UPOBATh IOIYyYaEMYIO
nH(pOpMaINIo;

MPUBOJUTH TPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOeXHBIX YUEHBIX-(DU3MKOB B DPAa3BUTHE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BAaTh TEOPETHUYECKHE 3HAHMS IO (U3MKE B IOBCETHEBHOM >KM3HU Uil OOecreyeHus
0€30IacHOCTH MpH 0OpallieH!H ¢ MpUOOpaMM U TEXHUYECKUMHU YCTPOMCTBaMH, /ISl COXpAaHEHHUs 3/I0POBbs U
COOJIIOICHNSI HOPM SKOJIOTMUYECKOTO MOBEJCHUS B OKPY’KaloIlEeH Cpeie;

paboTaTh B IpyMIe C BBIMOJHEHUEM PAa3IMYHBIX COLMATBHBIX POJIeH, MIIaHUPOBaTh PabOTy TPYIIIBL,
paloHaIbHO pPACIpPEAEATh OOS3aHHOCTH W IUIAHUPOBATH JAESTENBHOCTh B HECTAHJAPTHBIX CUTYalUsX,
a/IeKBAaTHO OIICHUBATh BKJIA]l KaXJIO0TO U3 YUACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOI MTPOOIEMBI.

K xonmy oO6yuenus B 11 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aThb
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (pu3uKku B (OPMUPOBAHWU COBPEMEHHON Hay4yHOU
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHKU U TEXHOJIOTUH, B MPAKTUUYECKON E€ATENbHOCTH JIIOJEH,
L[EJOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENEH: TOYECUHBIM JIIEKTPUUECKHIA
3apsn, JIyd CBETa, TOUEUHBbI MCTOYHHK CBETA, SAEPHAs MOJENb aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOIO sJIpa
MIpH pelIeHur (PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChI) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
3JIEKTPOAMHAMUKHU M KBAaHTOBOW (PM3UKHU: AJIEKTpUUYECKas IPOBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHMuTHOE JEWCTBHUS TOKa, B3aUMOJACWCTBME MAarHUTOB, OJJICKTPOMAarHWTHAas WHAYKLUUA, JeicTBHE
MarHMTHOTO TMOJISI HA MPOBOJHUK C TOKOM U JBMXKYIIUICS 3apsi, DJIEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI,
NpSMOJIMHEHHOE pPAaCHpOCTpaHEHUE CBETa, OTPAKEHHUE, MpesoMIIeHHe, HWHTepdepeHuus, Audpakiuus H



MOJIIpU3alvsl CBETa, MUcTepcus cBeTa, (porosnexrpuueckuii 3¢ ekt (hotorddekr), cBeToBOe AaBlICHUE,
BO3HHUKHOBEHHUE JIMHEWYATOro CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HICKYCCTBEHHAs! PaIUOAKTUBHOCTD;
ONMCBHIBATh HM3y4YCHHbIE CBOMCTBAa BelIeCTBA  (AJIEKTPHUUECKUE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOJAMMOCTh PAa3IMYHbIX CPEA) U AJIEKTPOMATHUTHBIC SBJICHUS (IPOLIECCHI), UCIONb3YS
¢u3nvecKkre BENWYHMHBL: JICKTPUYECKUNA 3apsj, CHJIa TOKa, SJIEKTPUYECKOE HAINpsDKEHHUE, SJIEKTPUYECKOe
COINPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs Ccuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJisi, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, HEPIUs 3JIEKTPUUECKOTO M MAarHUTHOTO
moJied, TMepuojJ U YactoTa KosiebaHWil B KoyiebaTelbHOM KOHTYpe, 3aps] M Cujla TOoKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
OMMCAaHUU TMPABWIBHO TPAKTOBAaTh (U3MUYECKUN CMBICI HCIIOJNBb3YyEeMbIX BEJIWYUH, MX OO0O3HAYeHUS U
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUMHY C IPYTUMHU BEIMUMHAMH;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SIBIICHUS M IMPOLIECCHI, UCHONB3YS (U3UYECKUE BEIUYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPIHs U UMIYIbC (OTOHA, IEPHOA
MOJIypacnazia, SHeprusi CBA3M aTOMHBIX SJep, MPU OMUCAHUM MPABHIBHO TPAKTOBATH (PU3UYECKUN CMBICI
UCTIOJNB3YyEMbIX BEJIWYHMH, WX OOO3HAYCHHMS M EIUHHIBI, YKa3bIBaTh (POPMYIbI, CBS3BIBAIOLINE JaHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIIATH 3HaYeHUE (PU3NUECKON BETHUUNHBI,

aHATM3UPOBATh (PM3MUECKUE TPOILECCHl U SBJICHUS, UCIONB3YS (U3NYECKHE 3aKOHBI M MPHHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEIOBATENIbHOTO U MapaJUIENIbHOTO COSAMHEHUS MPOBOJHUKOB, 3aKOH J[KOymsa—
Jlenna, 3akOH 3JEKTPOMArHUTHOM MHAYKLUHU, 3aKOH MNPSMOJIMHEWHOTO PAaclIpOCTPaHEHMsI CBETA, 3aKOHBI
OTpaXEHUS CBETa, 3aKOHBI TMPEJIOMJICHHS CBETa, ypaBHeHHE OWHIITeHa 11 ¢doTtorddekra, 3aKoH
COXPAHEHHUs SHEPIUH, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTo 3apsja, 3aKOH
COXPaHEHHsS MAacCOBOIO YHCIa, TocTynaTel bopa, 3aKOH paguoakTHBHOIO paclaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKCHHE W YCIIOBUs (TpaHUIIBI, 00JIacTH)
MIPUMEHUMOCTH;

OIIpe/EIIATh HallpaBJIEHUE BEKTOpPA MHAYKLUHA MarHUTHOT'O I10JI POBOJIHKMKA C TOKOM, CUJIbI AMIlepa
u cuibl Jlopenna;

CTPOMUTH U OMHUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBITIOJTHSATH SKCIIEPUMEHTHI 10 UCCIEI0OBAaHUIO (PU3MUECKUX SBICHUI U MPOIECCOB C UCIIOJIb30BAHUEM
OPSMBIX U KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MpoOIIeMy/3alady U THIIOTE3y Yy4eOHOTO
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO O00O0pYAOBaHMs, NPOBOJUTH OIBIT U
(hopMyTupOBaTh BHIBOJIBL;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYHMH, NPU 3TOM BbIOMPAThH
ONTHMAJIbHBIN CLIOCOO M3MEPEHUS U MCTIO0Ib30BaTh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEN U3MEpEHUN;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH C UCMOJIb30BAHUEM MPSIMBIX U3MEPEHHI: IIPU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTaThl OJYYEHHONW 3aBUCUMOCTH (PU3HUECKUX BEJIMYMH B
BUJie TaOJIUIl U TpaUKOB, AeIaTh BIBOBI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

coOmroaarh mpaBuia Oe30macHOro TpyJda HpU TMPOBEAECHUU HCCIENOBaHUM B paMKax ydeOHOTro
HKCHEPUMEHTa,  Yy4eOHO-MCCIEOBATENbCKOH M NPOEKTHOM  JESITEeNbHOCTHM C  HCHOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UYECKON MOJEINbI0, UCHOIb3Yd (PU3NUECKUE 3aKOHBI
U MPUHIUIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4dl BHIOMPATh (GU3NYECKYIO MOJEIb, BBIACNIATh (PU3HUECKUE
BEIMYMHBI U (OPMYIbI, HEOOXOIUMBIE sl €€ pelleHHs], MPOBOAUTh PAacyE€Thl M OLEHHUBATh PEATbHOCTD
MOJIYYEHHOT0 3HAaUeHUS (PU3HUECKON BEIIUYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PACCYKIAECHUN
C ONOPOi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

UCIOJIb30BaTh IPHU PEHIEHUH Y4YeOHBIX 3a/lad COBpPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJOTMU JUIS
MONCKA, CTPYKTYpUPOBAaHMS, HWHTEpPIpETallud M TMpeACTaBiIeHHUs] y4eOHOM U HAay4YHO-TIOMYJISIPHOU
uHpOpMalUY, TOJXYYEHHOW U3 pAa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH aAHAIM3UPOBATH IMOIy4aeMyIo
nH(pOpMaILHIO;

OOBSICHATH MPUHIMIBI ASUCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iuyaTh yCIOBUS
nx 0e301acHOro MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

NPUBOANUTH MPUMEPHI BKJIA/Ja POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIOJIb30BaTh TEOPETHYECKHE 3HAHWUS 10 (U3UKE B TOBCEAHEBHOW KH3HU s OOeCredeHus
6e30macHOCTH Mpu o0pallleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMU, I COXPAHEHUS 3I0POBBS U
COOJTFOICHUSI HOPM DKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpefie;

paboTaTh B IpyMIe C BBINOJIHEHWEM Pa3IMUHBbIX COLMAIBHBIX POJIEH, MIaHUpOBaTh pabOTy IPYyMIIbI,
paIMoOHAIBFHO PACIPEACISATh OOS3aHHOCTH W IUIAHUPOBATH ACSITENLHOCTh B HECTAHJAPTHBIX CHUTYaIIUSX,
a/IeKBaTHO OLICHUBATh BKJIAJ] KaXJI0r0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBAaeMON MPOOIEMBbI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB
Ne Konrpoas  IIpakrtuyec
JuaexkTpoHHbIe (HU(pOBbHIE)
n/n HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbl Bcero HbIE KHe
o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 Eubmiorexa OK
' https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubmuorexka [JOK
2.1 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Jlunavimica ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/Tf41bf72
Htoro no pazneny 18
Pasznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopun 9 1 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
8.2 OcHose! TCPMOAMHAMHIKH 10 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.3 ArperatHble cOCcTOsIHUS BetiecTBa. Da3oBbIe MEPEX0IbI 5 https://m.eds00.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMMUKA
bu6mmorexa [JOK
4.1 DTIEKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 37€KTpUYECKHUM TOK. TOKH B pa3IMYHBIX 12 1 bubnnoreka [JOK
' cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 3




11 KUIIACC

KosmnuecTBo yacos
o IpakTnuec
Ne n/n HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl Kourpour KHe JICKTPOHHLIE (HPPOBLIC)
Bcero  Hble o0pa3oBaTe/bHbIE PeCypChl
padoThI
padoThI
Paznea 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
1.1 MarnuTHOe noje. DIeKTPOMAarHUTHAS UHTYKIUS 11 1 3 https://m.eds00.ru/7f41c97¢
Hroro mo pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubmuoreka [JOK
2.1 MexaHuuyeckue 1 3JeKTPOMarHuTHbIE KOJIeOaHus 9 1 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
2.2 MexaHU4YeCKHUE U JICKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
23 Onria 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OCHOBBI crIelIMaIbHOM TEOPUH OTHOCUTEIBHOCTH 4 1 bubmorexa [IOK
' H P https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 OJeMeHThI KBAHTOBOUW ONITHKH 6 Enbmorexa IOK
' https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.2 CTpoenne aToma 4 https://m.edsoo.ru/7f41c97¢c
bubnmoreka [JOK
4.3 ATOMHOE 571pO 5 https://m.edso0.ru/7f41c97¢
Hroro no pasneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK

5.1 DeMeHTHl aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pazjnen 6. OGOBIIAIOIIEE IOBTOPEHUE




bubmuoreka [JOK

6.1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IHOYPOYHOE IIVTAHUPOBAHUE
10 KUIACC
KonuyecTBo yacos
Ne K n Mara DJIeKTpoHHbIe HU(pOBbIE
n/ Tema ypoka OHTPOJIb pakTHye o0pa3oBaTejibHbIE
Bcero HbIe CKHe U3YyYeHUs
n pecypcsl
padoThI padoThI
1 ®dusuka — Hayka o npupoze. Hayunsie meTozasl 1 bu6mmoreka [JOK
MO3HaHMS OKPYXKAIOILIET0 MUpa https://m.edsoo.ru/ff0c32e2
2 compememmott nayemott epronn g, ) bubmoera LIOK
P  Hayd P ', https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITeIbHOCTHU JII0AEH
;| Momesos e Qoo 1 B 0K
a - epeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE 1 bubmmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
S) PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKEHHUE 1 bubmmorexa [IOK
yerop P A https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe magenue. Y cKopeHrue cCBOOOHOTO 1 bu6mmoreka [IOK
HaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHelinoe nBuxeHue. J[BruxeHue bubnuorexa [JOK
7 . 1 )
MaTepHabHONU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
R —— ) Bubmorera LIOK
P P https://m.edsoo.ru/ff0c3be8
Hprorona
9 Macca tena. Cuina. [IpuHnun cyneprno3uuuu cul. 1 bub6nuorexa [IOK
Bropoit 3akoH HeroTOHA /17151 MaTepHATIbHON TOYKH https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH HploTOHA U151 MaTepUaIbHBIX TOYEK 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3be8




3aKoH BCEMUPHOTO TATOoTeHUsI. Cuia TSHKECTH.

bubmuoreka [JOK

11
ITepBast KocMHUYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK

12 Cuna octu. 3akoH ['yka. Bec Tena

YIpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenus. Cuiia
bubnnoreka [JOK

13 COIPOTHUBIICHUS TIPU JBMKCHUU TEJA B KHUIKOCTH . 1
VUL Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynarenbHoe U BpalareiabHOE ABMKEHUE

N bubnnoreka [JOK

14 abcoroTHO TBEPIOTO Tena. MomeHT cuibl. [Tneuo hitps://m.e dS(]J_EJ ru/ffocalab
CUJIbI. Y CJIOBHUSI paBHOBECHS TBEPAOTO Tea — )

Hmnynsc MaTepuanbHOW TOYKU, CUCTEMBbI
’ bubnunoreka [JOK
15 MaTepualbHBIX TOUeK. IMmynbce cumbl. 3akoH . 1
https://m.edsoo.ru/ff0c43d6
COXPaHEHHUS UMITyJIbca. PeakTHBHOE BUKEHHE
PaGota u momrHOoCTh cuibl. Kunetnueckas sHeprust Bubmorexa [IOK

16 MarepuaibHOW Touku. Teopema 06 U3MEHEHUH
KHHeI;quCKOPTBHeerH P https://m.edsoo.ru/ff0c4502
[TorenunansHas sueprus. [loreHuuanpHas sHeprus

17 yrpyro 1eGopMUPOBaHHON PY>KUHBIL. bubmmorexa [IOK
[ToreniuansHast SHEPIHs TENIA BOIU3U MIOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emin
[ToTennuanbHbIe U HEMOTEHIMATBHBIE CUIIBL. CBA3b

18 paboTHl HEMOTEHITUATBHBIX CUJI C U3MEHEHUEM bubnuoteka [JOK
MEXaHHYECKOW YIHEPTUH CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXPAaHCHUS MEXaHHUYECKOH SHEePTUN
Jlaboparopnas pabota «MccnenoBanue CBs3u

19 paboThI CHITBI C U3MEHEHHEM MEXaHHUECKON
SHEPIUH Tella Ha TIPUMepe PacTsHKEHHS PE3HHOBOTO
KTYyTa»

20 Konrtponsnas padora no reme «Knunematuka. bubmuorexa [IOK
Jlnnamuka. 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- Butmorexa [IOK

21 KHMHETHYECKOU Teopuu. bpoyHOBCKOE ABUKEHUE.

Tdpdysus p poYy g https://m.edsoo.ru/ff0c4dc2

22 XapakTep ABMKEHUS U B3aUMOJACHCTBUS YaCTHL]

BemiecTra. Moaenu CTPOCHUS I'a30B, JKUJIKOCTEN U




TBEPABIX TEI

Macca monekyn. KonnyecTBo BemecTsa.

23 [TocrosnHas ABoraapo 1
24 TermtoBoe paBHOBecue. Temneparypa u €€ 1
u3Mmepenue. [Ilkana remnepatyp Llenbcus
o5 Wneanbusiii raz3 B MKT. OcHOBHOE ypaBHEHUE 1 bubmuoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AbGcomoTHas TEMIIepaTypa Kak Mepa cpejied Butmorexa [IOK
26 KMHETHYECKOW SHEPTUH IBHXKCHHS MOJICKYJI. 1 .
N https://m.edsoo.ru/ff0c511e
YpaBHenue MeHneneesa-Kianelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 1
Jlaboparopnas padota «lccienoanue
28 3aBHCUMOCTH MEXJy MapaMeTpaMu COCTOSHUS 1
pa3peKeHHOTO Traza
29 N3omporeccsl B uaeanbHOM raze u ux rpaduyeckoe 1 bubnuoreka [JOK
Ipe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TEpMOIUHAMUYECKOM
30 CUCTEMBI U cITOcOOBI €€ m3MeHeHus. KommdaectBo 1 bubnmoreka [JOK
TETIOTHI ¥ paboTa. BHyTpeHHSs sHEprust https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HUJICAIbHOT'O Ta3a
bu6mmoreka [IOK
31 Braer Tenonepesaty . https://m.edsoo.ru/ff0c5c36
o | Lo s s onvens | B LOK
P pedatie. AR https://m.edsoo.ru/ff0c5¢c36
pouecc
IIepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE bu6nuorexa [IOK
33 1 }
K U30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs nporieccoB B mpupojie. Bropoii 1 bubnnoreka [JOK
3aKOH T€PMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuaumn geictus u KITJI TenmoBoi MammHb 1 bubmorexa LHOK
PHHIHTA https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/{ 1
37 DKOJOTrH4ecKHe MpoOIeMbl TETNIO3HEPTETUKH 1
38 O6o6matomuii ypok «MomnekynsipHas hu3nka. 1 bubmmnorexa [JOK




OCHOBBI TEPMOAMHAMHUKH

https://m.edsoo.ru/ff0c6938

39 KonrtponsHas padora o reme «MomexymspHas bubmumorexa [IOK
¢buznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcamnus. Vicnapenue u bubmmorexa [IOK
KUIICHHE https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS 1 OTHOCUTEIbHAS BIAYKHOCTh bu6mmoreka [JOK
BO31yXxa. HachlmeHHbIH map https://m.edsoo.ru/ff0c64d8
Tgé teno. Kpucraminueckue u aMmop(HbI
42 TlezEHZ§Hsegfpon€/Iﬂccng;ICT§ i(pHGCTaingE.(b }KI/I;KI/Ie bubmorexa [IOK
https://m.edsoo.ru/ff0c65f0
kpucTtayibl. COBPEMEHHBIE MaTePHAIIBI
43 [InaBnenue u kpucraumsanus. Y AesbHAs TEIUIOTa bubmmorexa [IOK
rtaBnenus. Cyonumartust https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHECHHE TEIIOBOTO OanaHca hitps://m.edso0.ru/f0c6820
DnekTpuzaiys Tei. DIeKTpuueckuit 3aps. [Isa bubnmoreka [JOK
45 .
BH/IA DJIEKTPHUCCKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKY, TUIIEKTPUKH U TIOTYIIPOBOTHUKH. bubmmoreka [JOK
46 }
3aKOH COXpaHECHHUs DIICKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3aumoperictsue 3apsnoB. 3akoH Kynona. bub6nuorexa [IOK
ToYeuHbIN SACKTPUICCKUN 3aPsiT https://m.edsoo.ru/ffOc6ces
o | Do s o, o B 10K
) ' https://m.edsoo.ru/ffOc6df2
HANPSDKEHHOCTH
49 Pabora cui 3nekTpocTaTuyecKoro moJisl. bubnuorexa [JOK
ITorenuuan. Pa3zHOCTE MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUAIEKTPUKH B
50 3H%?<T;iCT3TH‘IiK?)hf norJ)Ie. JusnexkTpudeckast bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubmuorexa [JOK
>1 dnekrpoémkocts. Korercarop https://m.edsoo.ru/ff0c7126
52 DAEeKTPOEMKOCTH IMIIOCKOTO KOHJEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHKEHHOT0 KOHIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnast pabota "U3mepenue

ANEKTPOEMKOCTH KOHJeHcaTopa"




IIpuHOUI NEeNCTBUS U IPUMEHEHHUE KOHIEHCATOPOB,
KOIIMPOBAJIBHOTO allapara, CTpPyMHOro IpUHTEpa.

54
DneKkTpocTaTU4ecKas 3aluTa. 3a3eMiIeHue
ANEKTPONPUOOpPOB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0 CYIIECTBOBAHUS.

55 [Tocrosinublii Tok. Cuna Toka. Hanpsixenue.

Conporusnienue. 3akoH OMa 1J1d ydacTka Lenu
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE
56 coenmfeHHe HpOBO,Z[HI/IIIZOB. JlaGopaTtopHnas pabota bubmorexa [IOK
https://m.edsoo.ru/ffOc74f0
«3yueHne cMemaHHOro COSIMHEHUST PE3UCTOPOBY»

57 PaboTa 1 MOUTHOCTB MEKTPHUUECKOTO TOKA. 3aKOH bubmmorexa [IOK
Jhxoynsi-Jlenia https://m.edsoo.ru/ff0c7838
3axon OMa 715 TOJIHOM (3aMKHYTO )
3JEKTpUYECKOM enu. KopoTkoe 3ambpIKaHue.

58 JIa60[I))aTopHa;1 pI;60Ta «I/EMepeHI/Ie S/C bubmoreia HOK

https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA M €T0 BHYTPEHHETO
COIIPOTUBIICHUS
DNeKTpOHHAs! TPOBOJAUMOCTD TBEPABIX METAIIIOB.

59 3aBUCUMOCTb CONIPOTUBIICHUS METAJIOB OT
teMreparypbl. CBEpXIIPOBOANMOCTh

60 DneKTpuueckuil Tok B Bakyyme. CBoiCTBa
AEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 HpOleIE/IMOSTI). CaoiicTBa p—n-nepexor))la. bubmmorexa [IOK

https://m.edsoo.ru/ffOc84ae
[TonynpoBOTHUKOBBIE TPUOOPHI
DNEeKTPUUECKUN TOK B paCTBOpPaxX M pacrjiaBax
62 BJ'IGKT}ZE)OJ'II/ITOB. 3]‘[eKTpl:())J'II/ITI/I‘II)CCKaSIpJII/ICCOIII/IaIII/Ifl. bubmmorexa [IOK
https://m.edsoo.ru/ff0c82ba
OnexTponun3

63 OnexTpuuecKknuil ToK B razax. CaMoCTOSTENbHBIN U bubmuorexa [IOK
HECaMOCTOSTENbHBIN pa3psia. Momuus. [Tna3zma https://m.edsoo.ru/ff0c84ae
DneKTpuYecKre MpruOOPhI M YCTPOUCTBA B UX

64 npaKTTqucxoe HpI}I)MeHgHI/Ie.}{_IpEBI/IHa TEXHUKHU bubmorexa HOK

https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 O6006maromuit ypok «IeKTpOHHAMUKA)» bubmmorexa LJOK

https://m.edsoo.ru/ff0c88be




KonrtponbHas pabora o Teme «IeKTPOCTaTHKA.

. . bu6mmoreka [JOK
66 [TocTostHHBIN 7EKTPpUYECKUNA TOK. TOKH B 1 1 hitps://m.edsoo.ru/ff0c8asa
Pa3NIUYHBIX Cpeax»
67 PesepHbiii ypok. KonTponbnas paboTa mmo teme 1 bubmmorexa [IOK
"DaekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepHblit ypok. O6o0maronuii ypok mo remam 10 1 bubmmorexa [IOK
Kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KJIACC
Komrecrno wacos DJIeKTPOHHbIE HH(POBBIE
Ne Tema ypoka Kontposr | Ipaktud Hata o0pa3oBaTe/bHbIE
n/n Bcero HbIE ecKme U3y4YeHH S
pecypchl
padoThI padoThI
R B orea 10K
"\ P AYIIHH. https://m.edso0.ru/ff0c9778
JIMHUY MarHUTHON MHIYKIIUU
2 MaruuTtHoe 1ose NpoBOAHHUKA C TOKOM. OTIbIT 1 bubnuorexa [JOK
Opcrena. BzaumoseiicTBre MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHnast pabora «/3yueHue MarHuTHOTO 1 1 bubnuoteka [JOK
MIOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ffOc98fe
JlelicTBE MarHUTHOTO MOJIsl HA IPOBOJIHUK C
tokoM. Cmita Ammiepa. JlabopartopHas pabora bubnuoteka [JOK
4 r 1 1 )
«HccnenoBanue IeMCTBUA IOCTOTHHOTO MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
;| R e s e e | BuGorea 10K
P o my pemta. https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna
OnexkrpoMarauTHas HHAyKIHs. [1oTok BekTopa
6 MarHuTHON MHAyKuu. DJ1C nHaykuu. 3akoH 1
3JIEKTPOMAarHUTHOM MHAYKIMK Papanes
7 JlaGopatopHnas pabota «lccnenoBanue sBiIeHUs 1 1 bu6nuorexa [LIOK




3JIEKTPOMArHUTHON MHIYKLIUH»

https://m.edsoo.ru/ff0cal50

NunyktuBHOCTD. SIBNenue camounaykuun. 3JC

bu6mmoreka [JOK

8 CaMOUHIYKIIMH. DHEPrHsi MarHUTHOTO OIS hitps://m.eds00.ru/ff0ca600
KaTyIIKU C TOKOM. DJIEKTPOMarHuTHOE T10JIe
TexHuuyeckue ycTponCcTBa U UX IPUMEHEHHE:
9 MIOCTOSTHHBIE MarHUTHI, 3JIEKTPOMArHUTHI,
ANIEKTPOABUTaTENb, YCKOPUTEIIN AJIEMEHTaPHBIX
YaCTHIl, MHAYKIIUOHHAS 11€Yb
Ob6o06maromuit ypok «MarauTHoe ToJie. bubmmorexa [IOK
10 )
DJIeKTPOMAarHUTHAS HHIYKIIUS https://m.edsoo.ru/ffOcab82
11 KonTponbnas pabota no Teme «MaruHuTHoe IoJie. bubnnoreka [JOK
DJIeKTPOMArHUTHAS UHIYKIUS https://m.edsoo.ru/ff0cad58
CB0OO/IHBIE MEXaHUYECKUE KOJIeOaHMsI.
I"apmonnueckue konebanusi. Y paBHEHUE bubnunoreka [JOK
12 . ;
rapMOHMYeCKuX Kosiebanuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnas padota «Vccienoanue
13 3aBHCUMOCTH TEPHO/A MAJIBIX KOJIeOaHUil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs B UJI€aIbHOM
14 KOJ'I€61;T€J'II)HOM KOHTYpE. AHaJ'IOFI/Ii[I MEXY bubmorexa HOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJe0aHusIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B bubnuorexa [JOK
UjeaIbHOM KOJIe0ATeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
By eHHbIE MEXaHUYEeCKUE KOJIeOaHMUs. bubnnoreka [JOK
16 .
Pe3onanc. Beinyk1eHHBIE 2JIEKTPOMarHUTHbIE https://m.edsoo.ru/ffOcbb86
Kose0aHus
[lepemennslit Tok. CUHYCOUJANIbHBIN TEpEMEHHBIN
17 TOK. MOIITHOCTh MEPEMEHHOT0 TOKA. AMIUIUTYIHOE bub6nuorexa [IOK
U JICHCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U https://m.edsoo.ru/ff0cbd34
HaNPSDKEHUS
18 Tpancdopmarop. [IponsBoactso, nepeaaua u




noTpe0iIeHue 3ISKTPUIECKON SHEPTHU

VY CTpOICTBO U NPAKTUYECKOE IPUMEHEHUE

bu6mmoreka [JOK

19 ANEKTPUYECKOTO 3BOHKA, FTeHepaTopa NEPEMEHHOTO
pieet ’ PATOpA 1EP https://m.edsoo.ru/ffOcc324
TOKA, JINHUH 3JIeKTpoliepeiady
DKOJIOTHYECKHEe PUCKU TPU TPOU3BOJICTBE
20 anekTposHeprun. Kynbprypa ucrnosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
MexaHuuyeckue BOJIHBI, YCIOBHUS pacpOCTPaHEHUS.
21 [Tepuoa. Cxopoctb ac,ny ocC aHgHI/ISIpI/I l[JII:/IHa bubmorexa [IOK
PO p pacrpoctp https://m.edsoo.ru/ffOcca54
BOJIHBI. [lonepeyHsie U NpoA0IbHBIE BOJIHBI
3Byk. CkopocTs 3ByKa. I'poMKocTh 3ByKa. BeicoTa bubnuoreka [IOK
22 )
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTs. IIkana 3JeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMITBI paguOCBSI3U U TeleBUAeHUA. PazButue
CpPEACTB CBsA3U. Pagnonokanus
bubmuoreka [JOK
25 KonTponbnas pabota «KoneGaHust 1 BOTHBDY
P P https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE PaCIIPOCTPAHEHHE CBETA B
26 0 pHo OJIHOM cpe I; T(I))qquI{)LIﬁ HCTOYHUK CBETA bubmmorexa [TOK
AHOPOA penc. ' https://m.edsoo.ru/ff0cd350
JIy4d cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnuorexa [JOK
27 . )
[TocTpoeHre n300paskeHMIA B TUIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [lonHoe BHyTpEHHEE
28 OTp axxenue. [IpenenpHbIil yron n};fili{oro bubmorexa [TOK
P - bell T https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPaKEHUS
JlaGopatopHnas pabora «3MepeHue nokazarens bu6nuorexa [IOK
29 )
MPEIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenne n300pakeHuil B JIMH3E. bubmuotexa [JOK
30 . .
dopmyiia TOHKOM JMH3BI. Y BeTMYCHHUE JIMH3bI https://m.edsoo.ru/ff0cddle
31 Jlabopartopnast pabota «/cciaenoBanue CBOMCTB
M300paXeHUH B TUH3AX»
Hucnepcus cBeta. CoKHBIN cocTaB O6e70ro cBeTa.
32 I{Ber. JTabopaTopHas padora «HabmroneHne

AUCTICPCUHU CBCTA»




33 Wutepdepennus ceera. Audpakius cera. bubmuorexa [IOK
JudpakiponHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeunocTh cBEeTOBBIX BOIH. [Tonspuzamus bubmuoreka [JOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U YCIOBUS UX
0€301acHOTO MPUMEHEHUS
I'paHuIbl TPUMEHUMOCTH K HYECKOU
36 MEiaHI];IIKI/I. IR[OC”T“YJIEIT(:I: cneIJJIIE/IIZZLHf)(I:‘?I ;)eoplzm bubmorexa [IOK
https://m.edsoo.ru/ffOcf862
OTHOCUTEITBHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHHE bubmmorexa [IOK
37 )
BPEMEHHU M COKPAIEHNE JITHHBI https://m.edsoo.ru/ffOcfa42
3B Conse waccss ¢ onepaci n minyeon. Srepri uGaorexa LIOK
’ https://m.edsoo.ru/ffOcfc68
MTOKOSI
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnnoreka [JOK
CIICIHATIbHOM TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. DHeprus U UMITYIbC bubmmorexa [IOK
dorona https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHe U uccnenoBanue GotodPdexra. OnbITHI bubnuoteka [JOK
A.T. Croneroa https://m.edsoo.ru/ffOcffc4
o | o e Voseceme Shmei B 10K
' https://m.edsoo.ru/ff0d015e
¢doroaddexra
43 Hasnenue ceera. OnwiTel I1. H. JIeGenena. bubmuoreka [JOK
XUMUYECKOe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckne ycTpoiucTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTornemMent, GOoToaaTUuK,
COJIHEUHast OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo Teme «2JIEMEHTBI KBAHTOBOM bu6mmorexa [{OK
OIITHUKIU https://m.edsoo.ru/ff0d0302
16 Monens aroma Tomcona. Onbitel Pesepdopaa no bubnuorexa [JOK
paccestHuIO a-yactuil. [ImanerapHas Moaens aToma https://m.edsoo.ru/ff0d091a
47 [Toctynater bopa bubmorexa [IOK

https://m.edsoo.ru/ff0d0afa




48

49

50

Nznyuenue u nornomieHue GOTOHOB MPH MEPEXOC
aToMa C OJJHOTO YPOBHS SHEpruH Ha Apyroil. Buabl
CIEKTPOB

BoustHOoBBIE cBOiCcTBa yacTull. Bosubl ne bpons.
KopnyckynsipHo-BosiHOBO#M ayanu3M. CIOHTaHHOE
Y BBIHYXKJICHHOE U3ITy4YEHUE

OTtkpeiTHE paguoakTuBHOCTH. OMBITH Pe3epdopna
10 OIIPEJIEIICHUIO COCTaBa paAHOaKTHUBHOIO
U3ITy4eHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

CaoiicTBa asiba-, 6eTa-, raMMa-u3TydCHUsI.
BrnusitHue paqnoakTHBHOCTH HA KUBBIC OPTraHU3MBI

OTkpeITHE IPOTOHA U HEeWTpoHA. M30TONBI. ATb(a-
pacnaji. DJIeKTPOHHBINH U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyyenue

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI SAEPHOU
SHEPIeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

54

DyieMeHTapHbIe YacTulibl. OTKPBITHE O3UTPOHA.
MeTtop1 HaONIIOIEHUS U PErUCTpallui
aneMeHTapHbIX yacTtull. Kpyrislii cton
«DyH1amMeHTalbHbIE B3aUMOACHCTBHSA. EqUHCTBO
(bu3MUeCKOil KapTUHBI MUPa

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

55

56

Bun 3Bé3nHoro HeOa. Co3Be3nus, ipKue 3BE3HI,
IUTAaHETHI, UX BUAUMOE aBrkeHne. CojHeuHas
cucreMa

Comnnaue. CoyHeuHast akTUBHOCTE. MICTOUHUK
sHepruu CoJIHIIA U 3BE3]T

57

58

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3bI
IJIaBHOM MOCTIEN0BAaTENbHOCTH. BHyTpeHHEe
cTpoeHue 3B€31. COBpEMEHHBIE MTPEICTABICHUS O
MIPOUCXO0XACHNUHU U 3BoJtolnu CoslHIa U 3BE3]T
Mneunsiii [1yte — Hama I'anaktuka. [lomoxenue u

nemkenre CoiaHna B I'anaktuke. ['amakTuky.
UEpHble ABIPHI B sIIpax TaaKTHK




Bcenennas. Paz0eranue ranaktuk. Teopus

59 Bonwmoro B3peiBa. PenukroBoe u3nyueHue. 1
Meraranaktuka
60 Hepemennsie npobieMbl acCTpOHOMUHT 1
61 KonTponbhas padota «neMeHTbl aCTPOHOMUU U 1
aCTPOPUUKI
O6o0maromuii ypok. Poib ¢pu3uku u acTpoHOMUN
62 B 9KOHOMHUYECKOM, TEXHOJIOTHYCCKON, COIHAILHOM 1
U 3THUYECKOI cepax NesTeIbHOCTH YeI0BeKa
O6o0maromuii ypok. Poiabs u Mmecto ¢pusuku u
63 aCTPOHOMHH B COBPEMEHHOW HAyYHOU KapTHHE 1
Mupa
O6o6matomuit ypok. Pons ¢pusndeckoii Teopuu B
64 (hOpMUPOBAHHUH TIPEIICTABICHUN O PUINICCKOM 1
KapTUHE MHpa
O6o6matronuii ypok. Mecto pusndeckoit KapTHHbI
65 MHpa B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO- 1
HAyYHBIX TPEICTABICHUN O IPUPOE
66 PesepBHbIii ypok. MarautHoe mnoie. 1
DNEKTPOMArHUTHAS WHTYKITHSI
67 PesepBHblil ypok. OnTuka. OCHOBBI ClIEIMATIBHON 1
TEOPUU OTHOCUTEIIEHOCTH
Pesepnbiii ypok. KBantoBas ¢puzuka. DneMeHTbI bubnuorexa [JOK
68 1 .
aCTPOHOMHH M aCTPO(HUUKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
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