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HopmaTtuBHbI€ akThl 1
y4eOHo-
METO/AUYECKUE
JIOKYMEHTBI, Ha
OCHOBAHHUU KOTOPBIX
pa3paboTaHa
nporpaMmma

®enepanbhblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanun
B Poccuiickoil @eneparum» (B ACHCTBYIOIIEH PENAKIINN);
®epnepanpubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHEeceHHH
u3MeHeHud B ®DenepanbHbli  3akoH «OO0 o00pa3zoBaHuMU B
Poccniickoit ®enepanuny;

Ob6nactHoit 3akoH oT 14.11.2013 Ne 26-3C «O6 oOpa3oBaHuu B
PocroBckoit o6nactn» (¢ uamenenusimu ot 05.08.2024);

[Ipuka3 MunucrepcerBa npocsenienus Poccuiickont @enepanuu ot
12.08.2022 Ne 732 «O BHeceHMHM W3MEHEHHH B (enepaabHbBII
roCy/IapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT CPEIHETO OOIIETO
o0pa3oBaHusl, YTBEp)KICHHBIH  MpukazoM  MuHHCTEpCTBa
obOpasoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 1.
Ne 413y (3apeructpupoan 12.09.2022 Ne 70034);

OcHoBHast oOpa3oBarenbHas MpOTrpaMMa CPEIHEro OOIIero
obpazoBanust MBOY «Jlumeit Ne 13 ra 2024 — 2025 y4eOnbIii ro]
(mpuka3s ot 31.08.2024 Ne 407);

VY4eOHbIN M1aH MyHUITUTIATHFHOTO OFOPKETHOTO

0011e00pazoBaTeIbHOTO yupexaeHus ropoaa PocroBa-na-/lony
«JIumeit Ne 13» na 2024-2025 yuebnsiii ron (mpuka3 mo MBOY
«JIumeii Ne 13» ot 31.08.2024 Ne 405);

Kanennapusiii yaeOubrit rpagux MBOVY «Jluneit Ne 13» na 2024
— 2025 yueonsiii rox (mpukas mo MBOY «Jlureit Ne 13» ot
22.08.2024 Ne 363);

Pabouyas mporpamma Bociutanust MBOY «Jlutieit Ne 13y;

«[IporpamMmmbl W TpUMEpHOE MOYPOYHOE TUIAHUPOBAHUE IS
00111600pa30BaTEIbHBIX YUPEIKICHUH.
YMK . 4. MsakumieBa. ®usnka (10-11)

OO11ee KOIMYECTBO
9acoB B IO/,
KOJINYECTBO YacoB B
HEJIEIo,
IUIAaHUPYEMBIX Ha
U3y4YCHUE TAHHOTO
Kypca B
COOTBETCTBUH C
y4eOHBIM IJIAHOM
TIes

B coorBerctBuu ¢ YueOHsM mianoM MBOY «JIuneit Ne 13» Ha
2024 — 2025 yueOHbIi TO1 HA U3yYEHUE JaHHOTO Kypca B 2024 —
2025 ygyebHOM Tony otBomuTcs 10 kmacc- 68 vacoB (2 yaca B
Henenmo), 11 kmacc- 68 yacoB (2 yaca B HEZENI0) HA OCHOBAaHUU
Kanenmapnoro yueOnoro rpaduxka MBOY «Jluneit Ne 13» nHa
2024-2025 yu. ron B 11A mpemycmoTpeHo 65 uvacoB, 3 uaca
CIUTAaHUPOBAHO 3a CUET OJIOYHOM MoJaun y4eOHOTro MaTepuaa.




HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢uszuke 06a30BOro ypoBHSI Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTENIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux (Qu3rke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3aldd MEXIPEIMETHBIX CBs3ed (QU3HKU C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no pu3MKe BKIIOYALT:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XHUMHEH, OHOJOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBY Kypca u3uKu 11 YpOBHS CpeHEro 00111ero 00pa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOITPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus mTpeArnoyiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢uszuku npeamnoaraet 3HakKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJOTHMU, a TaKkxke 00CYXKICHHS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NUECKON TeopuH, poiu (GyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHMU3allMu SKCIEPUMEHTAIBHON NESITebHOCTH 00Yy4arouuxcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMHM CHHCOK YYCHHYECKHX IMPAKTHUYECKHUX pPaboT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM OOecrneyuBaeTcsl OBJIAJCHUE OO0YYalOMIMMUCA YMEHUSMU MPOBOJUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
IIpu 3TOM 117151 pacU€THBIX 33724 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JJaHHOMN
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUS (U3NYECKUX SBICHUM W TPOIECCOB B OKpY’Karoule
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHOro mnporecca 0a30BbIii ypOBEHb Kypca (UM3HKM Ha YPOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyZOBaHHE ISl BBINOJHEHUS YKa3aHHBIX B MpPOTrpaMMe IO
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3HKE KIIYEBBIX JEMOHCTpaluil s
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUjie TeMaTHYECKUX KOMILUIEKTOB M O0O€CleunBaeTcss B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUPPOBBIX JaOOpATOPUiL.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE NPEICTABICHUNA O HAYYHOM METOJIE MO3HAaHUSA U (OPMUPOBAHNE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nyecKux 3HaHUN U HAYYHBIX JI0KA3aTEJIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npoluecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHs] (PU3MYECKUX SIBICHUH B TPUPOAE U AN TPUHATHSL
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3MUECKOH MOJEINH, aJIEKBAaTHON yCIOBUSAM 3a]auH;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3MYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTanuu uHdOopMaIuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIWBHIYaJTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka v MeTOJbl HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mpupone. HaydyHble MeTOAbl MO3HAHHS OKPYKAIOIIETO
mupa. PoJib 3KCIiepuMEHTa U TEOPUU B IPOLECCE TO3HAHMS IPUPOIbl. DKCIEPUMEHT
B (pusmke.

MopaenupoBanue (GpU3MUESCKUX SBICHUN M IPOIECCOB. HayuHble THITOTE3HI.
duznyeckrue 3aKOHBI U TeOpHUH. ['paHUIBI TPUMEHUMOCTH (QU3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponp m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AnanoroBeie W UU(POBBIE H3MEPHUTEIbHBIE MTPUOOPHI, KOMITBIOTEPHBIC
JNATYUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka
Mexaanueckoe aBMKeHHE. OTHOCHTEIIBHOCTh MEXaHUYECKOTO JIBHMKCHUS.
Cucrema orcuéra. TpaekTopus.



[lepemenienre, CKOpocTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTH) H
YCKOPEHHE MAaTepUajJbHOM TOYKH, MX IPOEKIMU HA OCHU CHUCTEMBI KOOPAUHAT.
CroxeHue nepeMele il U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE JBIKeHue. ['paduku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHMS, IyTH U IEPEMEIICHUs
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnHeitHoe neuxeHue. [[BukeHre MaTepUaIbHON TOUKH MO OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JJUHEWHAS] CKOPOCTb.
[lepuon u yactora oOpamieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHudyecknue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIHIOMETP,
JNBUKEHHE CHAPSAO0B, LIENTHBIE U PEMEHHBIE NIEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTEPHUCTHK
JBUKEHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hanpasnenue ckopocT pu ABUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO JABWKEHUsS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HcciienoBanre COOTHOIIEHHUS MEXAY MOYTIMH, IPONUIACHHBIMM TEJIOM 3a
IIOCJIEIOBATEIIbHBIE pPAaBHBIC IPOMEXKYTKH BpPEMEHHM [PU PaBHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBuKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBmxeHwus Tena, OpOIeHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['anmumnes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unnu cui. Bropoii 3akon Herotona s
MaTepuaIbHOU TOUKHU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsbkectu. IlepBast kocMuueckas
CKOPOCTb.

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



Tpenue. Buasl TpeHus (moxosi, CKobxeHus1, kaueHnus ). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUsI U cuiia TpeHus nokos. KoadduiueHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJa B )KUIAKOCTH WM Ta3e.

[TocTtynaTenpHOE U BpaniaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO TEa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBH>KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINU.

CpaBHeHME MacC B3aUMOJICHCTBYIOLINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JieopMariiu.

HegecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHA CHJI YNIPYTOCTH, BO3HHUKAIOMIMX B MPYKHUHE U
PE3UHOBOM o0paslie, OT UX AehOopMaIlHH.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIEr0 OCh
BpallCHUSI.

Tema 3. 3akonwvl coxpanenusn 6 mexanuke

NMnynbec MarepuanbHOM TOUYKHM (T€lia), CUCTEMBbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMMIYyJbCa Telld. 3aKOH COXPAHEHUs WMITYJIbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepwalbHONW TOUkH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrus YIIPYTO
nehopMHUPOBAaHHOM MPYXUHBIL. [l0TeHIIManbHAs YHEPTUSI Tela BOJIU3HM ITOBEPXHOCTH
3eMIIH.

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBIL. CBs3p  paboTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpPaHEHHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuueckue yCTpOMCTBAa M IPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KOIED,
IIPYKUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OIAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPruu
TeJla Ha IIPUMEpPE PACTSIKEHUsI PE3UHOBOTO JKI'YTa.

Paszpnen 3. MouiekysipHasi pU3HNKa U TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKON TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Huddys3us. Xapakrep IBWKCHHS U
B3aMMOJICMCTBUSI YaCTUI] BellecTBa. Mojaenu CTpPOEHHUsI Ta30B, KUAKOCTEU H
TBEPJBIX TeJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojienieil. Macca u
pa3mepsl Monekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ m3mepenue. lllkana temnepatyp
Lenbcus.

Mogens  uneampHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUM HJCabHOrO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpElIHEM KWHETUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. [llkama
temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knarmneiiposna.
3akoH JlanbTroHa. M30mponecchl B HICAIIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHUE H3OMPOIECCOB: HU30TEPMa, H30X0pa,
n3obapa.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, AOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHHM.

Omnbitel 10 MU PYy3UHN KUIKOCTEH U TA30B.

Mojenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYLIECTBOBAaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTPUPYIOLIAs TPUPOAY JABJICHUS ra3a HA CTEHKH COCY/IA.



OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMeTPaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TEpPMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHnus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TETJIONPOBOTHOCTh, KOHBEKIIMS, U3TyUeHUE. Y eabHas TEII0EMKOCTh BEIIECTBA.
KonnuecTBo TemoTel npu Temionepeaye.

[TonssitTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTrO 3aKOHAa TEPMOAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B MPUPOJIE.

TennoBeie  MammHbL.  [IpUHIUIBI ~ JACHCTBUA  TEIJIOBBIX  MAIIHH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBbIX MaminHax. KosdduimeHT mnose3Horo
nevictBus TerioBod MamwmHbL. [lukn KapHo u ero kosdduimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETTOIHEPTETHKH.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JBUTaTElb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIMUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BBUIET
npoOKu M3 OYTBUIKK II0J] JEHCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe myTéM TpeHHS (BUICOACMOHCTPAITHS).

N3meHeHne BHyTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEIIoNepeaaye.

OmneIT 0 a1MabaTHOMY PACITUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YaenbHas TEmIOTa
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTaJIu3anus. Y ieabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHME TENI0BOroO OajaHca.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IOIYYEHHUsS] COBPEMEHHBIX MATEPUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBILIEHHBIX MIAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHcTpanust KpUCTAJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznea 4. JinekTpoauHaMuKka

Tema 1. dnekmpocmamuxa

DnekTpu3anuus TeNi. INEeKTpUIeCcKui 3aps. J{Ba Buaa seKTpUYECKUX 3apsI0B.
[IpoBOAHUKH,  OUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHECHUS
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe mone. Hanpsyk€HHOCTh 3nekTpuuyeckoro mnois. [IpuHoun
CYNEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOAHUKHN W [HUAJIEKTPUKUA B BJIEKTPOCTATUYECKOM ToJie. JuanmekTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue yYCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIMAIEKTPUKH B AJIEKTPOCTATUYECKOM I10JIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIn
IJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEILIAHHOE COEIMHEHHUE MPOBOJHUKOB.

PabGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBIEHUE HCTOYHHMKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasi  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OnekTpuueckuid TOK B Ta3ax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHbBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIepMETp,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OJJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHOI,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYIIPOBOIHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mmepenune cuitbl TOKa U HapsIKEHUS.

3aBUCUMOCTbh CONPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH TTONIEPEYHOTO CEYEHUs U MaTepuaa.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue snekTpoaBuKylen cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOT0 MIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE AINEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSASI IPOBOIUMOCTB IUOJIA.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHre 3eKTpOABMKYLIEH CUJIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCylIecTBIsETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOT'O
NO3HAHUS: SIBJIEHUE, HAay4dHbId (akT, rumnoresza, (u3nyecKkas BEIUMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runepbosia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKUE (YHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CI0KEHUE BEKTOPOB.

buonozus: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEILJIONEpEauH, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KMBOU IIPUPOJE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, )KUIAKOCTEH U T'a30B,
NIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTUYECKAas  JUCCOLMALMS,
raJIbBaHUKA.

l'eoepagpusa: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE IBWKEHHUI € HCHOJIb30BAaHHUEM MEXAHHU3MOB,
y4€T TpEHMsI B TEXHUKE, IOAIINIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTaTellb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOpPOB,
KCEpOKC, CTpYHHBIN IPUHTED, IIEKTPOHATrPEBATEIbHBIE npubopHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKA
Tema 3. Maznummnoe none. IneKmpomacHuUMHAA UHOYKUUA
[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarautHOM MHAYKUMU. [[puHIUI Cynepro3UIIMM MarHUTHBIX MOJIEH.



JIuaum marHuTHOM WHAYKUMM. KapTMHa NMHUN MarHUTHOM WHAYKLIWW ITOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe T1ION€ TPOBOAHMKA € TOKOM. KapTuHa IHMHUNA HWHIYKIUH
MArHUTHOTO MOJISI JJIWHHOTO MPSAMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJb U HaIpaBJICHUE. [[BHKEHHE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuibl JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOWM
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIMUA. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe anekrpuueckoe Tmose. IJIEKTPOJABUXKYIIAs CHIAa HUHAYKIUH B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIUU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJBUIATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumonenicTBre 1BYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3EKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Kosie0aHua ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbLE KOJIEOAHUA

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHMYECKHE  KOjeOaHHUS.
IMapmonunueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KoneOaHUM.
IIpyXUHHBIM MasATHUK. MaTreMaTUYEeCKUM MasATHUK. YpPaBHECHUE TapMOHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPruu Mpy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UJeaTbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMAarHuTHeIMU  KojeOanusimu. @Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusl.

Ilepemennblii  TOK. CHUHYCOWIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JICUCTBYIOIIEEe 3HAUYCHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, mepenada U NOTPeOIICHUE IIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU TIPU MPOU3BOJICTBE 3JIEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIICKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH.

TexHudeckne ycTpoWCTBAa W MPAKTHUYECKOE MPUMEHEHHUE: DIECKTPUYCCKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUHU 3JIEKTpOoNepeaay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeabHOM CUCTEMBbI (MPY>KUHHBIA WIIH
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmronenue 3aTyxaronx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

HaGmonenue peonanca.

CB0OOHBIEC JIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuuiorpaMMsbl (3aBUCMMOCTH CUJIbI TOKA W HaNpsKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

NccnenoBanre 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

NccnenoBanne nepeMeHHOTO TOKa B LIEMU U3 MOCIEJ0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMacHuUmMHble 60JIHbL



MexaHnnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocThb
pacripocTpaHeHuss W JyiMHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBUSI M3JyUYCHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE AJEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBs3U U TeaeBUICHU. Panuonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckne yCTpOWCTBA M MPAKTUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

NccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHHUE,
noJisipu3anus, 1udpakius, uHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBETa. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobwuparomue u paccenBaronye TuH3bl. ToHKas TuH3a. DOKyCcHOE pacCcTOsiHHIE
¥ ONTHYECKas Cuiia TOHKOW JuH3bL. [locTpoenne m3o0paxeHnii B cOOMpaOMuUX H
pacceuBaromuX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmoOAEHUST MAaKCUMyMOB U MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEeliHOE paclpoCTpaHEHUE, OTPAXKECHHE U MPEIOMJICHHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUH OTHOCUTEIbHOCTH

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIBI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot K6anmoeoi ONMuUKU



®ortonsl. ®opmyna [lnanka cBsi3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (pOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI

dorordpdexra. YpaBHenue OitHmTeriHa A dotodpdexra. «KpacHas rpaHuna»
doTorddexra.

Hasnenue ceeta. Onwitel I1. H. JleGenena.
XUMHUYECKOE JEUCTBUE CBETA.
TexHudeckue yCTpoWCTBA U MPAKTUYECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6arapesi, CBETOAHO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseroauos.
Conneunas Oarapesi.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapnas Mojgenbs artoma. lIloctynatel bopa. M3nydenue u morjioiieHue
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DSHEPruu Ha Jpyrou. Busl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.
BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuueckne yCTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HaGmonenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCNEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OnBITH Pe3epdop/a mo onpeneneHnio coctaBa paguoaKTHBHOTO
m3nyaenns.  CBoiictBa  amb(a-, Oera-, ramMMma-uzNydeHus.  BausHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA U HeulTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio siapa. M30Tornsl.



Anbda-pacnan. DIEKTpOHHBIA M MO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sipe. A nepHbie cuiibl. JledexT maccsl snapa.

SnepHble peakuuu. Jlenenue U CUHTE3 AI€EP.

Anepnsiii peaktop. Tepmosnepubiii cunTe3. I[IpoGiemMbl U TEPCHEKTUBBI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble yacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EAMHCTBO husnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOIINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DineMeHTHI aCTPOHOMUM U AcTPOP UMK

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé€3aHoro neba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
IBUYKECHHE.

Conneynas cucrema.

Connue. Conneunast aktuBHOCTh. MctouHuk sHeprun ConHua M 3BE3J.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOW MOCIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOIoIMU CoJIHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmakruku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa067a. Pazberanne rajakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl ONPEICJICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJIyIIapus U IPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, mianet, Miieunoro IlyTu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm u acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YEI0BEKa, POJIb U MECTO (PUBHUKU U
ACTPOHOMMH B COBPEMEHHON HayYHOW KapTHHE MHpPA, pOJib (PU3HUECKOW TEOPUH B
(opMHUpOBaHUU MPEACTABICHUN 0 (U3HMUECKON KapTUHE MUpPA, MECTO (HU3HUECKOU
KapTUHBI MHUpa B  O0IIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YYEHHEM METO/JOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOA00MSI TPEYroJbHUKOB,
OIpeieJICHHUE MIIOAAN IIOCKUX GUryp u o0béma Tel.

Buonoeusa: »nexTpuueckue SBICHUS B JKUBOM MNpupoze, KoseOaTellbHbIe
IBIKEHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3MbI 00Pa30BaHUs KPUCTAIUIMUECKON PEeIETKH, CIIEKTPaIbHbIN aHAIU3.

l'eocpagpua: ~MarHuTHble TOdIOCAa 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUII.

Texnonoz2us: JTVMHAW DJIEKTPOIIEpENad, TIEHEpaTop IEPEMEHHOIO TOKa,
AIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PaAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O OBPA30OBAHUA

OcBoenue yudeOHoOro mnpenmera «®Pu3nka» Ha YpPOBHE CPEIHEr0 OOIIETo
oOpa3oBanus (6a30BBI YPOBEHB) JOHKHO OOECTICUNTH JTOCTHUKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATDI



JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0MKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UILIMU 00YUAIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CAaMOYIIPABIICHHHU B 00pa30BaTEIbHON OpraHu3alluy;

yMEHHE B3aUMOJICCTBOBATH C COIIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOM Ipa)IaHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
poCcCUMCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHPYSACh HAa MOPAIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOILLIECHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpHUCyIero (GuU3nIecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEC K pasNu4yHbIM cepaM MpoPeCcCHOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu u pearTu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO0 B 00JACTU
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JTI0rH4ecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYJIBTYpbl, OCO3HaHUE TJIO0ATBLHOIO
XapaKTepa HKOJOTUUECKUX TPoleM;



IUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUU B OKPYKAKOLIEH Cpelle Ha OCHOBE
3HAHU LEeJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI IO (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4YeHHs (PU3UKH OCYILECTBISATh MPOECKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBHUIYaJbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOSITeIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh IIeJIU JeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYHMS] B  paccMaTPUBAEMbIX
(u3HUECKHUX SABICHUAX;
pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EIsAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;
KOOPJMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUSX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue AeiCTBUA:
BJIAJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITHUSMH U METOAaMU
buznuecKon HAyKu;
BJIQ/IETh HaBBIKAMHU YUEOHO-UCCIEAOBATEIIBCKOW U MMPOCKTHOUW NEATETLHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pElIeHUs 3a7ad (U3MUECKOTO COJNEpIKaHWs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B MTO3HAHMS;
BJIAJETh BUJAMH JICSITEJIBHOCTH MO [MOJYYEHUID HOBOIO 3HAHUA, €ro
UMHTEpIpEeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUI0 B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAXOAUTh apPTyYMEHTHI AJI 10Ka3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATH TIOJIYYEHHbIE B XOJAE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIBHOMU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHYECKYI0 00JacTb
KU3HEEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruiHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM TOJy4YeHUs HWH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh TOUCK, aHaJIM3,
CUCTEeMAaTH3aLMI0 W HMHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U (GOpM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBa HMH(POPMALMOHHBIX M KOMMYHUKaIlMOHHBIX
TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHHU3aLIMOHHBIX
3aJ1a4 ¢ COOII0AEHUEM TPEOOBAaHUI IPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepeKeHts, MPAaBOBBIX M 3THUYECKUX HOPM, HOPM HH(OPMALMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COAEpkaHUS B pa3IMUHbIX (opMmaTax c
y4€TOM Ha3Ha4eHUs UH(OPMALIUU U 1IeJIeBOI ayTUTOPUH, BEIOMpasi ONTUMAJIbHYIO
(GopMmy mpencTaBiICHUs U BU3YyaTU3aIUH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOU JESITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CUTyalldii W CMsT4aTh
KOH(DITUKTHI;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboTHI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEHN Ka)XJ0T0 YieHa KOJUICKTHBA;



[IpUHUMATh  LEIM COBMECTHOM  JEATECIIbHOCTH, OpPraHU30BbIBATL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAX/I0I'0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE TMPOEKTHI, OLICHUBATh HJEU C TMO3ULUUA HOBHU3HBIL,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IIO3UTHUBHOE CTPATEIMYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh M (HOPMYJIHPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHCHUS TPAKTHYECKON PabOThl ¢ YUYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HDOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO TOBBIIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIBTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI peIeKCUU I OLIEHKU CUTYalllH, BEIOOpAa BEPHOTO
peleHus;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JAPYTUX MpPH aHAIU3E PE3YIbTAaTOB
NEeATEeNIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIMOKH.

B mporiecce 1oCTHKEHNUS TUIHOCTHBIX PE3YITATOB OCBOSHUS ITPOTPAMMBI T10
buzuke [ ypoOBHS cpeaHero oOlmiero oOpa3oBaHHs Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATLHBIH UHTEIIEKT, MIPEATIOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOUAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOIIMOHATBHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATLHBIM U3MEHECHHSIM U TIPOSIBIISITh THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKCHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MO>XHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHATIBHOE COCTOSTHHE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIICCTBICHWM OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOILIECHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeamMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUCCKUH 3apsijl PU pelieHn: (PU3NIecKuX 3aj1ad;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
AIEKTPOMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEIHOE IBHKEHUE,
CcBOOOHOE TIAZICHUE TeJ, ABMKEHHUE MO OKPYKHOCTH, MHEPIIHS, B3aHMOJICHCTBHE
ten, aud@y3usi, OGPOYHOBCKOE NIBHXKEHHUE, CTPOCHHUE >KUAKOCTEH U TBEPIBIX Tel,
M3MEHEeHHEe O0BbEMa Tesl MpU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE,
UCIIapeHue, KOHJEHCAlMs, IUIABJICHUE, KPUCTAJUIM3allMsl, KHUIIEHUE, BIAXXHOCTh



BO3/1yXa, TMOBBLIINICHUE JABJICHUs Ta3a MPU €r0 HarpeBaHUM B 3aKPHITOM COCYIIE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpOIeccax, dJAEKTpU3alus Ted,
B3aUMOJICHICTBUE 3aPAI0B;

OMUCHIBATh MEXAHUYECKOE [BHKCHUE, UCMOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpAWHAaTa, MNyTh, MEPEMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasl HPHEPrus, MOTEHIMaIbHas YHEPTusi, MeXaHU4YeCcKasl
paboTa, MexXaHWUYeCKass MOIIHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJb3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JPYTUMH
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JBMIKCHMSI MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JIBUTATENIsl, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYNHAM;

OMMCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKre BETUYMHBI: IJICKTPUUECKUM 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPIO3ULIUN CHJI, HPHUHIUI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpw 3TOM pas3inyaTh CIOBECHYIO
GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE TIPUHIIUIIBI ICUCTBUS MAIIIWH, TPUOOPOB M TEXHUUECKUX
YCTPOKUCTB; pa3ianuvarh YCJIOBHs UX 0€30MaCHOTO WCIIOIH30BAHUS B TTOBCEIHEBHOM
KU3HHU;

BBINIOJIHSITh JKCIIEPUMEHTBHl MO HCCIEIOBAHUIO (PU3UUYECKUX SBICHUU W
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM



dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PY10BaHUs, TPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHHM, MPU ATOM KOHCTPYHUPOBATH YCTaHOBKY,
(bUKCUPOBaTh PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTU (PU3MUECKUX BEJTUYUH B BHUJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISIOBAHNUS,

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3UUECKUE BEITUYUHBI M (OPMYJIBI,
HEeoOXoAuMBbIe It €€ pelleHus, MPOBOJAUTh PAacU€Thl U OIEHHWBATH PEATbLHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBAThH JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIIEHNHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIPETALUN U MPEICTABICHUS
y4eOHOW W HAyYHO-TIOMYJIApHONW HWHQpOpMAIUH, TOJMYYCHHOH W3 Pa3IudHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, 00BICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B pPAa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA TT0 (PU3HUKE B ITOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTe B TpyNIe C BBHIMOJHEHUEM pPa3UYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K konity o0yuenus B 11 kiaacce npemMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCSI YMEHUM:



JEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKU U
TEXHOJIOTUHM, B TNPAKTUYECKON NEATEIBHOCTU JIFOJEU, LEIOCTHOCTh U E€IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl MPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpU pelieHUuu (HU3NUIECKUX
3a7ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3HMKU: DJIEKTPUUYECKas MPOBOJUMOCTD,
TEILNIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHWTHas WHAYKLHWs, JEUCTBUE MAarHUTHOIO IIOJsA Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, AJIEKTPOMArHUTHbIE KoOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3ALUsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBlieHUE, BOZHUKHOBEHHE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJAA, €CTECTBEHHAas W MCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHEIC,
OIITHYCCKUC, QJICKTPHUUICCKYIO IMPpOBOINMOCTD Pa3INYHbIX CpCI[) )41

AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3UUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, pabdoTa Toka,
UHIYKUWAST MarHUTHOrO Tmoyisl, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, IEpUOJ M 4YacToTa
KoneOaHuii B KoJieOaTEJbHOM KOHTYpE, 3apsii M Cujla TOKa B IpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (POKYyCHOE paCCTOSHHE W
ONTHUYECKAs] CHUJIa JIMH3BI, TPU ONMHCAHWHM TPABUIBLHO TPAKTOBATh (U3HUECKUI
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETHUHUHY C IPYTUMHU BETMUYNHAMU;

ONHKChIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS M IIPOLECCCHI, HCIHOJIb3Ys
(du3nuecKkre BEIUYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPrUsl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUYECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHWS W €JIMHUIIBI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIaHHYIO (U3MUYECKYI0 BEIWYMHY C JPYTUMH BEITUYHHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMYHHBI,

aHAJTM3UPOBATH (PU3MYECKHE MPOLECCHl U ABJICHUS, UCIONb3Yys (Puznueckue
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MAPAJLICIIBHOTO



COCIMHEHUsI NPOBOAHUKOB, 3aKOH JIkoyis—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETA, ypaBHEHUE OUHIUTEWHA ans Qororddekra,
3aKOH COXPAaHECHHUSI SHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXpPaHEHHsS
AIIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHHUSI MAacCOBOIO 4HCIa, MocTynarskl bopa,
3aKOH PaJMOaKTUBHOIO pacmajia, Mpu dTOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HANPaBJIEHUE BEKTOPA WHIYKIIMM MAarHUTHOTO TIOJISI TIPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTH M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI TIO HCCIEIOBaHUIO0 (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHUMN: MPU ITOM
dbopmynupoBaTh nMpodiieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBCHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCMOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUUHMH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TaOJIUI] U TpaduKoOB,
JIeNaTh BHIBOIBI 110 pe3yJIbTaTaM UCCIIEI0BAHMS;

coOmroaTh npaBuiia 0€30MacHOTO Tpy/Aa MpHU MPOBEACHUH WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENIbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIIOJIb3YS (PM3UYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIHI,
HeoOXonuMble NIt €€ pelleHus, POBOAUTh Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3MUECKON BEITUYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUIECKA HETPOTUBOPEUNBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

UCTIOJIb30BaTh IPH PEIIEHNN YIeOHBIX 33]1a4 COBPEMEHHbIE HMH(POPMAITMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETANUA U TIPEIACTABICHUS



y4eOHONM M Hay4YHO-IONYJIAPHOH HMHGPOPMALMK, TOIYYEHHOM W3 pa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

OOBSACHATh NPUHLUNBI ACHCTBUS MAIIUH, NOPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE30MACHOIO HCIOJIb30BAaHUS B MMOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYXAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS IO (PU3MKE B MOBCETHEBHOM KU3HU JJIs
oOecrieyeHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOWCTBAaMH, ISl COXPAHEHUs 30POBbSl U COOJIFOJEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJEHUS B OKPYKAIOLIEH Cpee;

pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOS3aHHOCTH H
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaALMSX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJI0TO M3 YYACTHUKOB I'PYIIBI B PEIICHUE pacCMaTPpUBAEMON TPOOIEMBI.



11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

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



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

bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
aTa nmudpoBLIe
Nen/m | Tema ypoka Kountpoasu IIpakTuyeckue A op
Bcero u3yueHusi | oOpa3oBaTesibHbIE
ble padoThI padoThI
pecypchl
IlocTostHHBIE MATHUTEL M UX
B3anmMoJieiicTBiie. MarHuTHOE TI0JIE. bubnuoreka IHOK
1 8 Ny 1 03.09.2024 1
BexTop MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHMY MarHUTHOW WUHIYKLIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OTIBIT DpcTena. bubnunoreka IJOK
2 . perel 1 06.09.2024 1
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
ITpaxTtryeckas padora «M3yuenue bubmuoreka IHOK
3 p P yi 1 10.09.2024 1
MAarHUTHOTO TMOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
eficTBHEe MarHUTHOTO OIS Ha bubmuoreka IHOK
4 A 1 13.09.2024 1
MPOBOJHUK ¢ TOKOM. Cuina Amrmepa. https://m.edsoo.ru/ff0c9ac0
JleiicTBe MarHMTHOTO IOJIS Ha
JBIOKYITYIOCS 3apSUKCHHYIO YacCTHILY. bubnunoreka [JOK
5 1 17.09.2024
Cuna Jlopenna. PaGoTa cuitb https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekrpoMarHuTHas HHAYKIUs. [lotok
BEKTOpa MarHuTHOU uHaykiuu. DJC
6 p AYEH A . 1 20.09.2024
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
nHaykuun Papazaes



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

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOHUU

24.09.2024

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

NuayKTuBHOCTB. SIBIEHUE

camouHaykiuu. J/1C caMOUHTyKITUH.

BHGPFI/ISI MaravMTHOI'O I10JIA KaTylIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG II0JIC

27.09.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1eYb

01.10.2024

10

O6o06matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

04.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o tTeme
«MarsuTtHoe€ nozJe.
DNeKTpOMarHUTHAs MHIYKLIHS

08.10.2024

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

12

CB0OOTHBIE MEXaHUYECKHE
Kojebanus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHuil.
[IpeBpaienue sepruu

11.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHMit rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

15.10.2024

14

KonebarensHbd KOHTYp. CBOGOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KoJieOaTeIbHOM KOHTYpE.

18.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnanorus MCKIAY MCXaHUYCCKUMU U
QJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

22.10.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KojeOaHusx. BelHyXeHHbIE
MeXaHUUecKHe Kojieoanus. Pe3onanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

25.10.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

8.11.2024

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

18

Tpancdopmarop. [IpoussocTso,
nepeaayda u norpedaeHue
AIIEKTPUYECKON SHEPTUU

12.11.2024

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NepPeMeHHOro TOKa,
JTUHUH 3JIeKTporepe1ad

15.11.2024

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

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPTUH B MMOBCEIHEBHOU
KHN3HH

19.11.2024

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

22.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsie U MPOJOIBHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. I poMKOCTh

bu6mmoreka [{OK

22 26.11.2024
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX Eub 110K
nonmorexa
23 CBOUCTBa  cKopocTh. [1Ikama 29.11.2024
P https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHUUIIBI paInOCBS3U U
24 TeneBuieHus. Pa3Butue cpencrs 03.12.2024
cBs3U. Pagnosiokamus
KontponsHas padota «Konebanus u bubnuorexa [JOK
25 P P 06.12.2024 | PrOmoTeKa Il
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeNHOE pacpoCTpaHEHHE
CBETa B OJJTHOPOJHOMU cpene. bubnuoreka [IOK
26 JHOPOAHON Cpel 10.12.2024 | DrOmmoTeKa I
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHnue cBeta. 3aKOHBI Bu6 10K
nonmoTexa
27 oTpaxkeHus ceta. [loctpoenue 13.12.2024
P _ p https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenominienue crera. [TonHoe
BHYTpEHHee oTpaxkeHue. [Ipenenbapin bub6 K
28 YIp p pen 17.12.9024 noamoteka 11O
YroJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
JlaGopaTtopHas pabora «3mepeHue bub6 K
29 PaTOPHAZ P P 20.12.2024 | DuOumorexa O
IOKa3aTess NPeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B Bu6 OK
. nonrorTeka
30 nuH3e. PopMyna TOHKOM JIMH3BI. 24.12.2024 1

YBenuueHue JTUH3bI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

[IpakTuyeckas pabora

31 «MccnenoBanue CBOKMCTB 27.12.2024

M300paXeHUH B JIMH3AX)
ncnepcus ceera. CII0)KHBIA COCTaB

32 I[ p 10.01.2025
Oenoro ceera. LIper.

33 WuTepdepennms cera. dudpakius 14.01.2025 bubnnorexa [JOK
ceera. JludpakuuoHHas peuérka o https://m.edsoo.ru/ffOced22
TTomepeyHOCTEH CBETOBBIX BOJIH. bubanorexa IHIOK

34 P 17.01.2005 | Pvommorexa Il
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpudOpPsI U yCTpoiicTBa

35 Y YCJIOBHS MX 0€30ITaCHOTO 21.01.2025
MIPUMCHCHHUS
I'paHUIBI MPUMEHHUMOCTH
KJIacCHYEeCKOW MexaHuKkH. [TocTymaTel Bbubanorexa IHIOK

36 - Y 24.01.2025 a
CIIeIMAIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTHA
OTHOCHUTENHHOCTHh OJTHOBPEMEHHOCTH. Eu6 1OK

noInoTEKA

37 3aMeyIeHue BpEMEHH 1 COKPaIlEHIE 28.01.2025

s p patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEprusi ¥ UMITYJIbC PEITHBUCTCKON
. bu6mmoreka [JOK
38 yacTuilbl. CBSI3b MacChl C SHEPTUEU U 31.01.2025
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKos
Kourpoabnas padora «Omruka.
39 OCHOI;LI cre I/lljaanoﬁ TEOPUU 4.02.2025 bubmorexa [IOK
H p R https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
dotonrl. ®opmyna [Tnanka. DHEprus bubanoreka K
40 pMY P 7.02.2025 omuotexa 1O

U UMITYJbC (POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCIEN0BAHNE

bubmuoreka [JOK
41 otoddhdexra. OmbeiTer A. T, 11.02.2025
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoTodd(dekra. YpaBHCHHE But 1OK
nonmorexa
42 OwuHmrenHa mist dorodddexra. 14.02.2025
s § b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
Hasnenue ceera. Onbite [1. H. Bu6 110K
nomorexa
43 JleObeneBa. XUMHUYECKOE NEWCTBUE 18.02.2025
A 8 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
MIPAKTAYECKOE IPUMEHEHNE:
44 p p 21.02.2025
(dhoToreMeHT, (OTOIATIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
Pemrenue 3aga4q mo reMe «IJI1eMEHTBI Bbub6anorexa IHOK
45 sl 25.02.2005 | Puomuorexall
KBAHTOBOI OIITUKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu 28.02.2025 Bubmmorexa [IOK
pOOPA p e B https://m.edsoo.ru/ff0d091a
[InanerapHas Mojesb aToMa
bu6mmoreka [JOK
47 IToctynarer bopa 04.03.2025
y p https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornoiieaue GOTOHOB
48 o I/I};[qe exoJie aToMa C 0O H(()li"o OBHSA 07.03.2025 Bubmorexa OK
PH HEPEXO . a yp T https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buasl criekTpos
BoiHoBrle cBoucTBa yacTtuil. BoaHEBI
e bpouna. KopoyckynsapHo- b K
49 A¢ bp PITyCKYJISIp 11.03.2075 nommoreka 11O

BOJ'IHOBOI/IV}IyaJ'H/IBM. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHuo
COCTaBa PaJIMOAKTUBHOTO U3TyYEHUs

14.03.2025

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

51

CaoricTBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

18.03.2025

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. I'aMmma-usiydeHue

21.03.2025

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

53

DHeprus CBSI3U HYKJIOHOB B SIIpE.
Snepubie peakuuu. AnepHbId
peaktop. [IpoGiieMsbl, epCcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI SIAEPHOU
SHEPreTUKHU

04.04.2025

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

54

DneMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE
B3auMoaeucTBUI. EquHCcTBO
(bu3nuecKOU KapTUHBI MUpa»

08.04.2025

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTpOHOMMHU. Bun
3B€3aHOTO Heba. Co3Be3us, spKue
3BE3/bI, INIAHETHI, UX BUIAUMOE
nerokeHue. CoJlHEUHas cucrema

11.04.2025



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

15.04.2025

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

18.04.2025

58

Muneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

22.04.2025

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

25.04.2025

60

Hepemennsie npo0ieMbl acTpOHOMUU

29.04.2025

61

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

06.05.2025

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax nesTeTbHOCTH
yejioBeKa

13.05.2025

63

O6o6maromuii ypok. Ponb 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

16.05.2025




O6o06maromuii ypox. Poib
64 ¢u3nveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PrU3nIecKoi

KapTUHE MHpa

20.05.2025

Oo6o06maromuit ypok. Mecto
65 (bu3nvecKoil KapTHHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX MPEJCTABICHUN O IPUPOJC

23.05.2025

66 PesepBHbIl ypok. MarautHoe noie.

SHGKTPOMaFHI/ITHaSI HUHAYKOHA

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CHCIHMATEHON TeOpHH
OTHOCUTEITBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNIeMEeHTHI aCTPOHOMUH U
acTpoPpU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

65



https://m.edsoo.ru/ff0d1784

JUCT ®UKCUPOBAHWA U3SMEHEHUI U JONIOJIHEHUIA

B PABOYEM ITPOTPAMME 11A kjacca

Hata Conepxanue CornacoBanue ¢ [Toamuce
BHECCHUS 3aMeCTUTENIeM AUPEKTOpa TuIa,
HW3MEHEHHU, (moamuck, pacmu@poBKa BHECILIErO

JIOTIOJTHEHU TIOJIITUCH, JIaTa) 3aI1Ch




YYEBHO-METOJIMYECKOE OBECIIEYEHME OBPA30BATEJBLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



COTI'JTACOBAHO COI'JTACOBAHO
[IpoTOKOJI 3aceiaHns METOIUYECKOTO
cosera MBOY «JTumeit No 13» 3amecTuTenb aupekropa no YBP

ot 31 aBrycra 2024 roga Nel Kapune I'epmanosna Epemsn

Anuna BnagumupoBHa Jlemunosa 31 asrycra 2024 rona

JOKYMEHT ITOAITNCAH
JIEKTPOHHOM TOAIMUCKIO
3amecturens aupekropa no YBP 3amecTuTens qupekTopa no YBP
JemunoBa AnnHa BragumuposHa Epemsn Kapune I'epmanoHa
IMoanucano: 31.08.2024r. [Moxmucano: 31.08.2024r.

KpamuduuuposanHas noamuce: KpamiduuposanHas NOANNCE:
40B360942F31E16FDBEABOE18DI6FA88 4E7BBD831EF31D995F5677F31BD2C4A0

JOKYMEHT IOAIIUCAH
DJIEKTPOHHOM TTOAMUCHIO




MHHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MuHuCTepCcTBO 00111er0 U NpodeccHOHAIBLHOI0 00pa3oBanus PocToBckoii 00.1acTH

YnpasJienue o0pa3oBanus ropoaa Pocrosa-na-Jlony

MBOY "JIuneii Ne 13"

YTBEPXJIEHO

Hupexrop MBOY «JIuneit Ne 13
Nzabenna KpukopoBna Aromosa
[Tpuxaz Ne 406 ot «31» 08.2024r.

PABOYASI [IPOTPAMMA
(ID 5990035)

yueOHoro npeamera «®@uszuka. [IpopuiabHbIH yPOBEHbY»
s 10-11 kmaccoB cpegHero o0Iero oopa3oBaHus

Ha 2024-2025 y4yeOHbIH 1O

CocraButens: OctpoBepxoBa Maprapura AjekceeBHa,

yauTenb GU3uKu

r. PocroB-Ha-/lony,
2024r.



HopmaTtuBHbI€ akThl 1
y4e0OHO-METOIUYECKUE
JTOKYMEHTBI, Ha
OCHOBAHHUU KOTOPBIX
pa3paboTaHa
mporpamma

®enepanbhblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanun
B Poccuiickoit @enepanumn» (B AEUCTBYIOIIEH peaaKIin);
®epnepanpubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHHH
u3MeHeHud B ®DenepanbHbli  3akoH «OO0 o00pa3zoBaHuMU B
Poccniickoit ®enepanuny;

Ob6nactHoit 3akoH oT 14.11.2013 Ne 26-3C «O6 oOpa3oBaHuu B
PocroBckoit o6nactn» (¢ uamenenusimu ot 05.08.2024);

[Ipuka3 MunucrepcrBa npocsenienus Poccuiickon denepanuu ot
12.08.2022 Ne 732 «O BHeceHMHM W3MEHEHHH B (enepaabHbBII
roCy/IapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT CPEIHETO OOIIETO
o0pa3oBaHusl, YTBEp)KICHHBIH  MpukazoM  MuHHCTEpCTBa
obOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 r.
Ne 413y (3apeructpuponan 12.09.2022 Ne 70034);

OcHoBHast oOpa3oBarenbHas MpOTrpaMMa CPEIHEro OOIIero
obpazoBanust MBOY «Jlumeit Ne 13 ra 2024 — 2025 y4eOnbIii ro]
(mpuka3s ot 31.08.2024 Ne 407);

VY4eOHbIN M1aH MyHUITUTIATHFHOTO OFOPKETHOTO

0011e00pazoBaTeIbHOTO yupexaeHus ropoaa PocroBa-na-/lony
«JIumeit Ne 13» na 2024-2025 yuebnsiii ron (mpuka3 mo MBOY
«JIumeii Ne 13» ot 31.08.2024 Ne 405);

Kanennapusiii yaeOubrit rpagux MBOVY «Jluneit Ne 13» na 2024
— 2025 yueonsiii rox (mpukas mo MBOY «Jlureit Ne 13» ot
22.08.2024 Ne 363);

Paboyas mporpamma Boctiutanust MBOY «Jlureit No 13»;

«[IporpamMmmbl W TpUMEpHOE MOYPOYHOE TUIAHUPOBAHUE IS
00111600pa30BaTEIbHBIX YUPEIKICHUH.
YMK . 4. MsakumieBa. ®usnka (10-11)

OO0111e€e KOJIMYECTBO
4acoB B I'OJI,
KOJIMYECTBO 4acOB B
HEJICITIO, TUTAHUPYEMBbIX
Ha M3y4YCHUE TAHHOTO
Kypca B COOTBETCTBHHU
C Y4eOHBIM ILIAHOM
JIALIES

B coorBerctBuu ¢ YueOHsM mianoM MBOY «JIuneit Ne 13» Ha
2024 — 2025 yueOHbIi TO1 HA U3yYEHUE JaHHOTO Kypca B 2024 —
2025 yuyebnom roay otBoautcs 10 kmacc- 170 gacos (5 vacoB B
Henenmo), 11 krace- 170 gacoB (5 yacoB B HEJENI0) HA OCHOBAHUH
Kanenmapnoro yueOnoro rpaduxka MBOY «Jluneit Ne 13» nHa
2024-2025 yu. rog B 10A mpemycmotpeHo 166 wacos, 4 uaca
CIUTAaHUPOBAHO 3a CU€T OJOYHOW MoAayu y4yeOHOro maTepuana,
11A-167 gacoB, 3 4aca CIUIaHUPOBAHO 3a CYET OJOYHOM IMOJAYH
yueOHOro Marepuana




HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTenbHON IporpamMmel, peactaBieHHbix B DI'OC COO, a taxxke
c yuérom denepanbHoil paboyedt nporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0g3aTeNbHOE MPEIMETHOE COIepKaHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEN  00yYarolmuXxcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/layu MPO(PECCUOHATILHON OpHUEHTAIMM, HANPABIEHO HA CO3/IaHUE YCJIOBUM IS
MPOSIBJICHUSI CBOUX HWHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH Ka)IbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PAa3IUYHBIM  (PUBHKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUUTEIIMU (DU3UKHU JUTsI COCTABIICHUSI CBOUX pab0OYMX MPOTPaAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3nka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKU, TPAHCIIOPTA, OCBOECHUS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHCHUU UMHU YUCOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
ypOBHE OOIIMX MPEACTABICHUI M COBPEMEHHBIE TEXHHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
npo6JieM palMoOHAIbHOTO MPUPOIOIOIB30BAHMS U SIKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHcTByromero (akropa ydeOHoOro mporecca. J[ns yriyOnéaHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B nmepBom citydae npakTukym
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOJATCA B MPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mno (@u3uke cHUCTEMa YYEHUYECKOTO HSKCIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUs W OcHalleHus: kabuHeta ¢usuku. I[lpu sToM oOecmneunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHKE yensieTcsl pelIeHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3zenoB. st KaueCTBEHHBIX 3aa4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuambHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
0o0opyaOBaHUE 7S BHITIOJIHEHHSI YKa3aHHBIX B MPOTrpamMMe 10 QU3HKE YYCHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W O0ECIeYMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUC TEMaTHYECKUX KOMIUIEKTOB M O0OECIIEUYMBACTCA B pacdéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE IMO3HaHUA U (PopMUpOBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOIb30BAaHUEM (PU3HUYECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIESITeIbHOCTH, CBSA3aHHBIX C (PU3MKOM, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHMM 00 OOUIUX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE M IS MPUHATHAA MPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJIENIA, aJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHUE (QU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpPEJIENICHMS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBIA YpOBEHB
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpakKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabdOT W ONBITOB C YYETOM HMHIUBUAYATbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0E TEJI0, UeaabHas KUAKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @U3nMUYECKUid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3nUecKas TEOpHUsl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYUH MPU MOMOIIHU KOMIIBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX TPaPUKH.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npeiesbHOro NeEpexoa U U3MEPEHNE MTHOBEHHONW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne ckopocTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOIHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPYXKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/ia 0OpalieHusi KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepruanbHble cUCTeMBbl OTcuéra (OmpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTb YCKOPEHUsI CBOOOIHOTO MaIEHUs OT BBICOTHI HaJ
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuina Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB pPa3sHOM MacChl C OIUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3AUMOJACHCTBUS TEIL.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CHJI MPU ABMKEHUM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3uHOBOM 00pasile, OT ux aedopmMariuu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cull, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonvt coxpanenus 6 mexaHuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MarepualbHOM TOYKHM. lIpencrtaBiieHne O coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTAIIMOHHOM MoJe. [loTeHnnansHas sHeprus teina
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI Te€J. 3aKOH COXPAHEHUA MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUHU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenne pabOTHI CUIIBI TPEHUS TPHU ABWKCHHUH Tella 1O HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jlnddy3us. bBpoyHoBCcKoe nBHKEHNE. XapaKTep JBIKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOroO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTruei MOCTyNaTeJIbHOTO TEIJIOBOTO JBUXKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJI000MEHE MEXIY TOpsYei M XOJ0JHOU BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T[]) cuctema. 3agaHue BHEUIHUX YCJIOBUK Jid
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMonpou3BOJibHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus NPUMEHUMOCTH 3TOM MOJEU: HU3Kas KOHIIEHTPALUS YaCTHUI], BHICOKHE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaya  kak  cnoco0  WM3MEHEHHS ~ BHYTPEHHEH  DHEPruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér komuuecTBa TEIIOTHI Tpu  Temuionepenade. I[lonstue o0
aauabaTHOM TIpoliecce.

[TepBrlil 3aK0H TepMOAUHAMUKU. BHYyTpeHH 151 sHeprus. KoanyecTBo TemioTsl
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJIs1 PABHOBECHBIX ITPOIIECCOB: UEPE3 3aJAHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIUIOTY OT 00JIee XOJI0MHOTO0 Tella K Oojiee HarpeToMy 0e3 KOMITeHCAITUU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHUYeCcKHe YCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOJWIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJy4YCHUE CBEPXHUBKUX TEMIIEpaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPAOOTKHU «TEIIOBOM» M 3JIEKTPOIHEPT U H.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACTbHBIX TEIJIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomnbroTepHble MOAENIHN TEIIIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicmapeHue u kurneHue. Y ieapHas TenioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH U IaBJICHUS HACBILIEHHOTO Mapa OT TEMIEPATypbl, UX HE3aBUCUMOCTH OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpeHue. AHTapMOHU3M TETUIOBBIX KOJI€OaHUN YacTHI] BEIIECTBA KaK MpUYMHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienus. JlaBienrne noa MCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHM>XKEHHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunel negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa W OIIEHKa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

DNekTpu3anus Tea U €€ MpOosABICHUs. DJIeKTpuyeckui 3apsa. [IBa Buma
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHas SHeprus 3apsga B AIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHMKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOHUKH B 3IEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apPSHKEHHOTO KOHJIEH CATOpA.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIy4EHUs] CBETOIHMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MPOBOJHHUKA OT €ro JJIWHBl W IUIOIIAJAW MONEPEYHOTO CEYECHUA. Y IEIBHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BbIAETsAEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne CMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTu J/IC raapBaHMYECKOTrO AJIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIeKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (POTOANOI, CBETOIUO/], TAIbBAaHUKA, pa)UHUPOBAHNE ME/IH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAIIOB M TTOJIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe padOTHI, TPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUM. JluHelHas QyHKUMS,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBM)KEHHE B dKUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUYECKHE SIBJICHUS B )KHBOU MpuUpo/ie.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  DJEKTPOJIUTUYECKAs]  JIUCCOIMAIusl, TalbBaHUKA, JJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIUTENH, peméryaTble KOHCTPYKILMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUs
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYeHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HAHOMAaTEepHaJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBuxkeHUs my4yka 3JIEKTPOHOB B MAarHUTHOM IIOJI€.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AelCTBUA NOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIOTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3emIn.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH W3MEHEHHUS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny JeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXPAaHCHHUS MEXaHMYECKOW dHepruu). BoiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOW MOJICIH MPY>KMHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUH HHUTSAHOTO M HPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYXIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTHH B HJI€aIbHOM K0Jie0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH ITEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeJoMJICHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalusi BEKTOPOB B DJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U TPOIOJILHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
nosispu3anys, tudpakius, nHTepdepeHIns.

OO6Hapy:xeHue nH(PaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE paclpOoCTpaHEeHUE CBETA B OAHOPOAHOMN cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTenb npeaomiaeHus. IIocTOSIHCTBO 4acTOThI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpefaenbHblii yroa MojJHOrO0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromias crocoOHOCT. ['1a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. [IpuMepsl KiIaccM4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne YCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

Habmronenre noiaHoro BHyTPEHHEr0 OTpakeHus. MoJienb CBETOBOIA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHus CTEeKIa.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenue nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['paHuLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynaTel crienuanpHOM
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPTUS
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W DHEPTUM  PEISITUBUCTCKUX 4YacTHUI (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaXkawIlyr moBepxHocTh). OmbiTel [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuit B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMHETo (GoTodd dekra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HcciienoBanus Gorodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3nydyenue u nornoiuieHue (OTOHOB MPU NMEPEXOAE aTOMa C
OJIHOT'O YPOBHS SHEPrUU Ha JPYroi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue nuueyaToro crnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl aapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHLI.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUUECKHE MPOLECCHI: T03UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (GUBUKH [JIi OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HebGa HEBOOPYNKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH NMPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTeMaTU3alus COAEpkKaHUS pas3lieNoB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMHUM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GU3MUECKONW TeOpur B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puszuku yrayonéaHoro ypoBHs B 11 kimacce ocymiecTBisieTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, rumoresa, (pumyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW Npupoie, KojieOaTelabHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAsE CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUTraTENlb SJKOOH, reHepaTop NMEPEMEHHOI0 TOKA, MHAYKIMOHHAs IE4b,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBbBIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE KUZHECHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIONIErocs KaKk aKTHBHOT'O
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B 00pa3oBaTelIbHOM
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBHUM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUM IEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHEH, KITIOYCBHIMHU MOHATUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHusl, IPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTD, MIPOTHO3UPOBATH U3MEHCHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMH MOJTyYeHUS] HHPOpManK (GU3NIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIITMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3UYECKOTO COJAEPIKAHHUS B PA3NHUHBIX (hopmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYHIECTBJISITh OOIIEHHME Ha Yypokax (U3UKK M BO BHE-YpPOUYHOH
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacipelesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

AaBaTbh OLCHKY HOBBIM CHUTyallsAM, BHOCUTh KOPPCKTHUBLI B ACATCIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJE€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

HCIIOIB30BaTh MPUEMBI pePIICKCUH JJIsl OLIEHKU CUTYaIlH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIICHCTBYETCS HMOIMOHATbHBIH UHTEIUICKT, TIPEAMOIar afoIui
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJTUPOBAaHMS, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AHMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, UHUIIUATUBHOCTh, YMEHHUE JTEHCTBOBATH, UCXOJS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUIA !



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMMAJIbHOM M 3THYECKOM cdepax JeaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
MPOTHOCTUYECKOW  (YHKIUH  QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3NUECKON KApTUHE MUPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAIbHAS CUCTEMa OTCYETa, aOCONIOTHO TBEPHIOE TEJO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE MaJieHHe,
a0coyIFoTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJTMYECKOT0) TeNa, UACaIbHBIN a3, TOUeYHbIN 3apsil, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TPOLECChl U SABJICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
¢du3nuecknx 3aKOHOB: TpeoOpa3zoBaHui ['ammiesi, BTOPOro U TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monoxkeHnss MKT u 3akoHB MoOJEKynIsipHOW (UMK W
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeu TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPrueu TEIJIOBOTO JBMKEHMS €r0 YacCTHIl, CBA3b JIABJICHUS UICATBHOTO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTHYECKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHUS W 3aKOHBI AJICKTPOJWHAMHUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUYCCKOTO TIOJIS, TPHHIMIT CYMNEPIIO3UIMN DJICKTPUICCKHUX
noJiel, TPy 3TOM YKa3bIBas YCIIOBUS NMPUMEHMMOCTH 3akoHa KymoHa, a
TaKKe TMPAKTHYCCKH Ba)KHBIE COOTHOIICHUS: 3aKOHBI OMma I ydacTka
Ienu W JUIS 3aMKHYTOH JJICKTpUYecKoi menwu, 3akoH Jxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UUYCCKUE TPOILECCHl WM SIBICHHS, HCIOJIb3YS BEIMYHHBI:
nepeMelieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBI, JITaBJICHUE, TOTCHIINAIbHAS YJHEPTUsl, KHHETHYECKas SHEPTHS,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHWJa YOPYIOCTH, CHJIa TPCHHS, MOIIHOCTb, JHEPTHUs
B3aMMO/ICHCTBHS Tea ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, SHEPTHSI YIPYTOH
nedopMarvy MPYy>KUHBI, KOJMYECTBO TETUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, padoTa UACAIbHOIO ra3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3ayxa, KII/| uueanbHOro TEMJIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPsDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMATIOB, AJIEKTPOABUKYIIAS
CWJa, CHJIa TOKa, HAaMpsKEHHWE, MOUTHOCTh TOKAa, DJIEKTpUUYecKas EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIEKTPUYECKOTO OIS KOHAEHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUN:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [BIDKEHHWE YAaCTHI[ BEIIeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIepeayuu, dIEKTPU3ANMS TEJ, SKBUIIOTCHIIUAILHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MIPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBAaTh pe3yibTaThl  IMOJYYECHHOW 3aBUCHMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  M3MEpPEHWH, JieaTh  BBIBOJBI 1O  pe3yJibTaTaM
MCCJICIOBAHMS,;



MPOBOJUThL KOCBEHHBIC H3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ HM3MEPCHHS, OICHUBATH aOCOTIOTHBIC U
OTHOCHUTENIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TJIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MPEISIOKEHHOMN
TUTIOTE3bI;

coOJr01aTh MpaBuiia 6€30MacHOro Tpy/Ja NPy MPOBEICHUH UCCIIE0BAHNN B
paMKax  y4yeOHOTO  DKCIEpUMEHTa,  MpakTUKyma W y4eOHo-
UCCIIEJIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiaTth pacuy€THBIC 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3aJlaHHOMU
¢u3nueckoi MOJEeIbI0: HA OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBATh
BbIOOp (usnMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TEOPHUI TMPHU HMCIOJIb30BAHMM MAaTEMAaTHUYECKUX METOJIOB PEIICHUsS 3ajad,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHUHW UMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3YJIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOTYyYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TaKKe UHTETpallui 3HAHUN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
[EMOYKY PAcCy’KJI€HUM C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOMIETO MHpPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TMPOIIECCAMH, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a4 TAK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JOCTKEHUN
HAYKd W TEXHOJOTHH i JadbHEHUIIETO pPa3BUTHS YEIIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3IudHbIe CIIOCOOBI PaboThl ¢ MHpOpMaNHe (U3MIECKOTO
COIEepKaHUS C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HKCTIOIH30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH  NOJy4aeMyl  HMHGOpMALUI0 U  OLIEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
IPOEKTHBIX U Y4EeOHO-UCCIIeI0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBb;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpopecCuoHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YI1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUYECKOM, COITUATBHON
U ITHYECKOM cdepax AesTENbHOCTU YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUECKOU
JeSITEHHOCTH YeJOBeKa M JaJIbHEHIIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEILHOH W
IPOTHOCTUYECKOW (DYHKIUK (U3UYECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CIEIUATbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MeCTO (U3WYECKOW KApTHHBI MHpa B OOIIeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHWE KOJIeOaHWs, MaTEeMaTHYECKUH MAasTHUK, WACATbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yclIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMATh BCEOOIMIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKOMM, TmpaBwio  Jlenma, cBa3p  O/C
CAMOMHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKuM  (ypaBHeHHME  DWHIITEWHa  AJid
dboTorddexTa, mepBhIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOT'O YHCEJ U SHEPTUU B SJICPHBIX PEAKIUSIX, 3aKOH PATUOaAKTUBHOTO
pacmnana);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO TMOJIsl, MOTEHIIUAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTb TOTEHIIMATIOB, SJCKTPOJBIKYIAs CHUIa, WHIYKIIUSI
MAarHuTHOTO TIOJIsI, MAarHUTHBIA TIOTOK, cujia AMrepa, WHIYKTUBHOCTb,
ANIEKTPOABMKYIINAS CHUJa CAMOWHIYKIIUM, DSHEPrUs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, PHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEpepeHIINs
BOJIH, Audpakuus, IJUCHEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKkue MPUHIUIBI CIEKTPAIBLHOTO aHATN3a U
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJibl AmIriepa u cuibl JlopeHua;

CTPOUTH U300paKeHNE, CO37]aBaEMOE MIJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBAThH €r0 XapaKTePUCTHUKH;

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHSATUSA, TEOPUU U
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTHUUECKOUN
cpese; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEN (DU3UYECKHX BEJIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, MpPU HSTOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJIbTaThl MOJYYEHHOM  3aBHUCUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHUM, JenaTh  BBIBOJABI MO  pe3yjibTaTaM
UCCIIEIOBAHUS;



NPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MIPOBOJIUTD OTBITHI IO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
coOrOIaTh MpaBuiia 0€30MacHOro Tpy/ia MpY MPOBEACHUN UCCIICIOBAaHH B
pamMKax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacuy€THblE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPeOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3MUECKUX TCOPH
NpU  WCIOJB30BAaHUHM MaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHUH WMEIOIUXCS JaHHBIX, aHATU3UPOBAThH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIAa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTDH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKMMH MpoLeccaMu, C
MO3UIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;

MIPUMEHSITh Pa3JInuHbIe CIOCOObI paboThl ¢ HMHpoOpManuend (PU3NIECKOro
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMAIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
HAy4YHO-TIOMYJISIPHOW MH(pOPMAIK, CTPYKTYPUPOBAHUS U MHTEPIIPETAILIUU
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUIO M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U MI03HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXKJIOT0o M3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperaTHbie cocTosiHUS BenecTBa. DazoBbie 14 1
epexo bl

Hroro no paszneny 49

Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuyuHBIX cpenax 6
Hroro no pazgeny 54
Pasnen 5. ®DUSHMUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1IoJ1e 14
1.2 DNeKTpOMarHUTHAasE MHIAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO ]pa U 3J€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 ®uznyeckuil NPakTUKYM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' TS TeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero H3y4YeHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
duzuka — aMeHTaJIbHasl HayKa O b K
1 Py e 1 03.09.2004 | DHommorera 11O
pupoie https://m.edsoo.ru/1beef346
Hay4aupiii MeToq TO3HAHUS U METOIBI bubanorexa IHIOK
2 i A o 1 04.09.2024 | PuOmmorexall
UCCIeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHug npupoasl. HaOmronenue u 1 04.09.2024 bubmmorexa [OK
PHPOBL a R https://m.edso0.ru/34c49931
IKCIIEPUMEHT B (PH3HKE
Croco0OslI n3mMepeHus PU3NYECKUX Bub6anorexa ILHIOK
4 permst § 1 05.00.2024 | PuOmmorexall
BEJIMUHNH https://m.edsoo.ru/ca2def03
AOCOIIOTHAS U OTHOCUTEIbHAS Eu6 1OK
noInoTEKA
5 MHOTPEITHOCTH U3MEPEHNI 1 6.09.2024
p p https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BEITMYHUH
MopenupoBanue B ¢pusuke. Ponb u
mecTo (U3MKUA B (hOPMUPOBAHUU
6 COB qu;HHOﬁ Ha(b 1?0171 Ea THHBI 1 10.09.2024 Bubmorexa OK
p i . p T https://m.edsoo.ru/eabbded1
MHpA, B IPAKTUYECKOU JIEATECITbHOCTH
mronei
Mexanuueckoe aBmxenue. Cucrema
otcueTa. OTHOCUTEIHLHOCTD b K
7 1 11.09.2024 | PrOmmorexa [O

MCXaHHUYCCKOI'O IBUXKCHU . HpSIMaH
n o6paTHas[ 3aJa4d MCXaHHUKHU

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

Pannyc-BexkTop MarepuanbHOU
TOYKH, €r0 IIPOEKIUU Ha OCH

bubmmoreka [{OK

8 KoopauHat. TpaekTopus. 11.09.2024
pA p p https://m.edsoo.ru/30a108a5
[lepememtenue. Cxkopocts. Mx
MIPOEKIIMH Ha OCHU KOOPIMHAT
PaBHOMEpPHOE ITPAMONIMHENHOE
9 nBuxkeHue. ['paduyeckoe onvicanue 12.09.2024 bubnuorexa [JOK
PaBHOMEPHOTO TPSIMOJIMHEHHOTO T https://m.edso0.ru/89ba7190
JIBDKCHHS
CrosxeHue nepeMenieHni u bu6moreka [IOK
10 . P . 13.09.2024 1
ckopocrteid. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE nBMKEHHE.
MrHoBeHHasI CKOPOCTh. Y CKOPEHHE. b K
11 1 CKOP P 17.09.2024 | Prommorexa HO
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduaeckoe onucanme Eu6 10K
nonroTeka
12 MPSIMOJIMHEHHOTO JABUKEHUS C 18.09.2024
P A https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBobopaHoe majieHre. Y CKopeHue
CcBOOOHOTO IMaicHUs. 3aBUCUMOCTD bu6 e OK
13 A A 18.09.2024 | Puomaorexa Ll
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109¢c
BPEMEHH M HX Tpaduku
BIDKEHHE TeJ1a, OpOIIIEHHOTO 110 bu6 K
14 il p pil 19.09.2024 noamoteka 11O
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe 1BUXEHHE.
BIDKCHHE 10 OKPY)KHOCTH. YTJIOBas
A . Py bubnuoreka [IOK
15 U NMHEWHas ckopocTs. [lepuon n 20.09.2024

gacrota. [leHTpocTpeMuTEIbHOE U
MOJIHOE YCKOPEHHE

https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

KonTtposnsHas paboTa 1o teme

bubmuoreka [JOK

16 24.09.2024
"Kunemaruxka" https://m.edsoo.ru/1242f32e
[TepBriif 3ak0H HproTOHA.

HNuepuuanbHble CHCTEMBI OTCUETA. Bu6 OK
17 [IpuHIUIT OTHOCUTEIBHOCTH 25.09.2024 nosmotexa I
https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuuanbHble CHCTEMBI
oTcuéra
Cwuia. PaBHonelicTB ast cuJIa.

18 _ ABHOACHCTRYION 25.00.2024 | PrOmorera HOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
Bsaumoneiicteue Tei. TpeTuii 3akoH b K

19 A P 26.00.2024 | Promorera llO
Hrrotrona https://m.edsoo.ru/57dba505
TlpuHIMO Cynepno3uiy CUll.

20 meelljne 3ayr;qua IIPUMEHEHNE 27.09.2024 bubmmorexa [OK

a p e https://m.edsoo.ru/bdf997fb
3axk0oHOB HprotoHa
3aK0H BCEMHUPHOTO TATOTCHHUS. Eu6 10K
nOInoTEKA

21 ) AJIEHTHOC aBUTAIMOHHOM 1.10.2024

KBHE HUTH T TPABUTAIOHHOH https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl
Cuia TSKEeCTH U YCKOPEHHE

22 YOROP 02102024 Promorexa [OK
CBOOOIHOTO ITaICHUA https://m.edsoo.ru/22757f26
JIBrm>keHre HEOECHBIX TeJl U UX
HUCKYCCTBEHHBIX CIIYTHUKOB. [lepBas

23 Y v P 02102024 | DHoOmorexa [IOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
Cuina ocTu. 3akoH ['yka. Bec

24 YHpYyT y 03102024 | DHOmorera [IOK
Tela https://m.edsoo.ru/0ae2cd84

bu6mmoreka [JOK
Cuna tpenus. [Ipupoaa u BUIBI CUIT
25 04.10.2024 https://m.edsoo.ru/1fa86499

TPCHUA. Z[BI/I)KCHI/IC B XXNIKOCTHU U

https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
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https://m.edsoo.ru/2cb29676

rase ¢ yu€ToM CHUJIbl COIIPOTUBIICHUS
cpeabl

26 Hasnenue. ['mapocrarnueckoe 08.10.2024 bubnuorexa [JOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK

27 [TocTynarenbHoe U BpalaTeabHOE 09.10.2024 | bubmmoreka [JOK
JBUKEHHE TBEPJOTO TEJa https://m.edsoo.ru/2b95d57e

28 MoOMEHT CHJIbI OTHOCUTEIBLHO OCH 09.10.2024 bubmmoreka [{OK
BpameHus. [1neqo cuibl https://m.edso0.ru/653d3459
CrnoxeHnue cuil, MPUIIOKEHHBIX K

29 TBEpAOMY Teny. LleHTp TsxecTu Tena. 10.10.2024 bubmuorexa [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!l paBHOBecus

bu6mmoreka [IOK

30 Pemterme saza 11.10.2024 https://m.edsoo.ru/dclcaac0

31 KonTtponsHas padoTa o Teme 15.10.2024 bubnuoreka [IOK
"Ilnnamuka. Cratuka TBepaoro teia' https://m.edsoo.ru/9f5a574¢c
Nmnynbc maTepuaabHON TOUKH,

CUCTEMbI MaTepUaIbHBIX TOYEK. BuGmiorexa LOK

32 IlenTp Macc cucTeMbl MaTEPHATBHBIX 16.10.2024 httos://m.eds00.ru/4bb8294b
Touek. Teopema 0 ABMKEHUU IIEHTpa
Mmacc
NMiynbc cuiibl 1 ©13MEHEHHE

33 HMITyJIbCa TeJla. 3aKOH COXPaHEHUs 16.10.2024 Bu6mmorexa LIOK

https://m.edsoo.ru/13f0a221
uMmnynbca. PeakTuBHOE IBUXKEHUE

34 MoMeHT nMITysIbca MaTepUanbHON 17.10.2024 bubnuoreka [IOK

TOYKH. Hpe,Z[CTaBJ'ICHI/IC 0

https://m.edsoo.ru/d6532eb9



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
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COXpPaHCHUN MOMCHTA UMITYJIbCA B
HCHTpPAJIbHbIX MOJIAX

35 Pemenue 3amau 18.10.2024 bubmorexa HOK
g A https://m.edsoo.ru/f7706d63
PaboTa cuibl Ha MaJOM U Ha
KOHEYHOM IIepEMEIICHHH. bubmmoreka [{OK
36 P HI 22.10.2024 1
I'paduueckoe npencraBneHue https://m.eds00.ru/913974c7
paboThl cuibl. MOIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 00
. bubnuoreka [JOK
37 U3MEHEHUH KHHETUIECKON SHEPTUH 23.10.2024
. https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOM TOUKH
IToTeHnmanbpHBIE K
HEMOTECHIIMAJIbHBIE CHIIBI. bu6moreka [IOK
38 " 23.10.2024 1
[TorenumanwsHas 3Heprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KOCMHUUYECKasE CKOPOCTb.
CBs13b paOOTHI HETTOTEHITUATHLHBIX
. bu6mmoreka [JOK
39 CHJI C U3MEHCHUEM MEXaHHYECKOMN 24.10.2024
https://m.edsoo.ru/f57b4e01
SHEPTHH CHCTEMBI TeJ. 3aKOH
COXpaHEHHUsI MEXaHUYECKON dHEPTUN
Ynpyrue u He ue
Py YIPYT bubnuoreka [JOK
40 CTOJIKHOBEHUS. Y paBHEHUE 25.10.2024
. https://m.edsoo.ru/f30f43b6
Bepuynnu 1ist uneanbHON KUIKOCTH
KonTpoibHas paboTa o reme bu6 K
41 ) p p ) 6.11.2024 nommoteka 11O
3aKOHBI COXPAHEHUS B MEXAHUKE https://m.edsoo.ru/474e7c4a
Pa3Butune npencraBieHuii o npupoie
Ter10Tbl. OCHOBHBIE MOJIOKEHUS bubnmuoreka [JOK
42 6.11.2024 1

MKT. Iuddyzus. bpoyHosckoe
JIBYDKEHUE

https://m.edsoo.ru/b0a4445f
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Ctpoenue ra3000pa3HbIX, KUIAKUX U

43 TBEPABIX TeJl. XapaKkTep ABUKCHUS U 7.11.2024 bubmorexa HOK
PIABIR TEIL. Aaparctep A o https://m.edso0.ru/c44d02e2
B3aMOICHCTBHUS YaCTHI[ BEI[ECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).
bubmmoreka [{OK
44 KomnuectBo Bemniecrna. IlocTognnas 8.11.2024
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. 12.11.2024 bubnuorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 P 13.11.2024
CHICHHE 3a]1ad https://m.edsoo.ru/1531aba5
bu6moreka [IOK
47 4! 7 T 13.11.2024
FICQUIDHDI T3 1 a30BBIC 3AKOHMT https://m.edsoo.ru/1deb2367
48 VpaBHE:HHe Meuneneena- 14.11.2024 bu6moreka [IOK
Knaneiipona. Pemenne 3amau https://m.edsoo.ru/8d12c328
Abcoio .3
49 JIFOTHAsA TemIeparypa. 3aKoH 15112024 bubnuoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
3o
50 MPOIIECCHI B UJICATTBHOM Tra3e ¢ 19.11.2024 bu6mmoreka [IOK
HOCTOSHHEIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padnyeckoe npencraBicHue
51 Hfog) OLIECCOB: i;Te Ma, H30X0pa 20.11.2024 bubmmorexa [IOK
pont ) pMa, pa, o https://m.edso0.ru/1344327b
n3obapa
52 Ocnosnoe ypaBHenue MKT 20.11.2024 bubmmorexa [IOK
https://m.edso0.ru/c8094721
53 Pemtenue 3amay 21.11.2024 Bubmorexa OK
https://m.edso0.ru/10265a05
CBs3b a0COJIOTHOM TeMIepaTyphl
54 TEPMOJIMHAMUYECKON CUCTEMBI CO 22.11.2024 https://m.edsoo.ru/c38af875

CpEeIHEH KUHETUYECKOHN dHEpruen
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MOCTYNATEIBbHOI0 TEIJIOBOTO
NIBIDKEHHS €€ YacTUIl

55 O06o001IeHre U CHCTeMAaTH3aIus 26.11.2024 bubmmoreka [JOK
3Hauui no teme "OcuHoBel MKT" o https://m.edso00.ru/09d12fd8
KonTposnbHas padora 1o TeMe Bubmmoreka IIOK

56 oHTP P 27.11.2024 | Dromorexa I

OcHoBbsl MKT https://m.edsoo.ru/13adad59
TepmoanHaMu4ueckas cucrema.
3ananue BHEMIHUX ycinoBui 1uist T/
CUCTEeMbI. BHeNIHHe U BHYTPEHHUE Bubs 11OK
nomorexa
57 napameTpsl. [lapamerpsr T 27.11.2024
P P P per T/ https://m.edsoo.ru/5f8d38a3
CUCTEMBI KaK CPEIHUC 3HAUCHUS
BEJIMYMH, OITUCHIBAIOIINX €€ Ha
MHKPOCKOTTHYECKOM YPOBHE
HyneBoe Havamo TepMoIuHaMUKH. Eu6 10K
noInoTEKA
58 CamormpousBoJIbHas peakcanus T 28.11.2024
P P H A https://m.edsoo0.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenrs naeanbHOTO ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUS 29.11.2024 bubmmorexa [IOK
PMOA Ul o https://m.edso00.ru/29355001
MIPUMEHUMOCTH 3TOW MOJIEIH
YpaBHenue Menpeneena- Bu6 10K
noInoTEKa

60 Kitanelipona u BeIpaxeHue i 03.12.2024

P B p a https://m.edsoo.ru/bal178d0
BHYTpPEHHE 3Hepruu
Bripaxkenue ans BHyTpeHHEH
SHEPruyd OJHOATOMHOI'O UAEAIILHOIO bub K

61 pri 04 A 04.12.2024 | DubmmorexallO
raza. Ksasucratnueckue u https://m.edsoo.ru/ac5cacl5
HECTaTHYECKHE MPOIIECCHI
DeMedTapHas padoTa B b K

62 pHas p 04.12.2024 nommoreka 11O

TCPMOJUHAMUKE. Brruncnenue

https://m.edsoo.ru/741d5738
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paboTsI 1o rpaduKy mnporecca Ha PV-
rarpamme

Temnonepenaya kak crnoco0

bubmmoreka [{OK
63 HW3MCHEHUS BHYTpeHHEH sHepruu T 05.12.2024
yIp P A https://m.edso0.ru/3d734561
CUCTEMBI 0€3 COBEpILICHUS PAaOOTHI
KonBekius, TEI0IPOBOIHOCTS, b K

64 11 pOBOJ 6.12.9024 noamoreka 11O
H3JIy4CHUE https://m.edsoo0.ru/157b54cd
KommuectBo Temnorsl. TenmnoéMKoCTh
Tena. YeabHas U MOJISIpHas b K

65 A P 10.12.2024 | Pomorexa O
TEIIOEMKOCTH BeIllecTBa. Y IeabHas https://m.edso0.ru/7ba67355
TEIJIOTa CTOPAHMS TOTIIIMBA
Pacuér xonuuecTBa TEMIOTHI NIPU bubmuorexa [JOK

66 11.12.2024
TerIonepeaade https://m.edsoo.ru/1db5ad4e
[TorsTe 006 agrabaTHOM IIpoOIIECCe.

67 1o an pon 11.12.2004 | DnOmorexa [OK
[TepBrIil 3aKOH TEPMOAMHAMUKHI https://m.edso00.ru/d8098824
KomnuecTBo TemioTs u paboTa Kak Eu6 OK

. OTCeKa
68 Mepbl I3MECHEHHS BHYTPEHHEH 12.12.2024 nommoreka L
https://m.edsoo.ru/b047alcd
sHepruu T/ cuctemsl
BTopoii 3ak0oH TepMOAMHAMUKY IS
ABHOBECHBIX U HEPAaBHOBECHBIX

69 P P 13.12.2004 | Drommorexa HOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
[IpuHIUIIEI ACHCTBUS TEITIOBBIX bu6 OK

70 PHHIHIBL A 17.12.2004 | DHOmoTexa Ll
mamuH. KT https://m.edso00.ru/2e945513
MaxkcumansHoe 3HaueHue KITJI. b K

71 A 18.12.204  Prommorexa O
ukn Kapno https://m.edsoo.ru/fe3857b9

b K

72 Pemenue 3amau 19.12.2024 nommorexa 110

https://m.edsoo.ru/b3efal8b
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DKOJOTUYECKHUE ACIIEKTHI
HCITIOJIB30BaAHUA TCIIJIIOBBIX

bubmuoreka [JOK

73 19.12.2024
asurareneil. TemioBoe 3arpsi3HEHHE https://m.edsoo.ru/9867aaa7
OKPYXKarOLIEn CpeJIbl
bubmmoreka [{OK
74 Pemenue 3agaq 20.12.2024
A https://m.edso0.ru/c8c70432
O00011eHNe U CUCTEMATU3 AL Bt LOK
HOINOTEKA
75 3HaHu# 110 Teme "TepMoaguHaMHUKa. 24.12.2024
P A https://m.edso0.ru/28d62b3f
TerioBble MaIINHEI
KonTponbnas pabora o teme Bu6 LIOK
nOINOTEKA
76 "TepmoanHamMuka. TemoBeIe 25.12.2024
P H" https://m.edso0.ru/1b6e26¢5
MAIIIUHBI
[TapooOpazoBanne 1 KOHICHCAIIHS. Eu 1OK
HOINOTEKA
77 Wcnapenne u kumienne. Y nenpHas 26.12.2024
P A https://m.edso0.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
Hacrplmenssie 1 HeHACKHIIIIEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTHY U JTaBJICHUS
HaCBIIIEHHOTO I1apa OT TeMIIEPaTypHI, bubanoreka [IOK
78 B p . patTyp 27.12.2024 a
HUX HE3aBUCUMOCTH OT 00BEMA https://m.edsoo.ru/f5c17d02
HACBIIIIEHHOTO T1apa. 3aBUCUMOCTh
TEMIEPATyphbl KUTICHUS OT JaBJICHUS
B JKHUJIKOCTHU
BiraxxsocTts Bo3nyxa. AOCOIIOTHAS U Bbubanorexa LIOK
79 Ayx 09.01.2025 1
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
Bbubaunorexa [IOK
80 Pemenue 3amau 10.01.2025 1

https://m.edsoo.ru/18e95ff3
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Teépnoe teno. Kpucrammueckue u

bubmuoreka [JOK

81 amopduble Tena. AHU30TPOINS 10.01.2025
P ¢ P https://m.edsoo0.ru/20a88a03
CBOMCTB KPHUCTAJIJIOB
[laBnenue U KpUCTATUIU3 AU Bu6 OK
oTeKa
82 VY nenpHas TEII0TAa IJIaBICHUS. 14.01.2025 nosmorexa L
https://m.edsoo.ru/6ee91e9f
CyOmumarus
Hedbopmaruu TBEPAOTO TENA.
Pactsoxenue u coxatue. CaBur. b K
83 A 15.01.205 = Prommorexa HO
Monyne FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TermmoBoe pacmmpeHue KUIKOCTEN U
TBEPJBIX TEJI. AHTAPMOHU3M b K
84 pA Pv 15.01.2075 nommoreka 11O
TEIUIOBBIX KOJIEOAHWI YaCTHII https://m.edsoo.ru/7ba5edf2
BEIIECTBA
IIpeoOpa3zoBauue >Hepruu B ha3oBbIX bu6 OK
85 beobp P ¢ 16.01.2025 | Dromorexa Il
nepexonax https://m.edsoo.ru/97a0672f
bu6mmoreka [IOK
86 VYpaBHEHME TEIUIOBOro OajiaHca 17.01.2025
p https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK
87 Pemtenue 3amay 21.01.2025
A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSHKEHUE.
Kamuwngapurle asnenus. J[asnenue bu6 K
88 P . /1 22.01.2005 | Pwommorexa IO
M0J1 UICKPUBJIEHHOM MMOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
x)unakoctu. Popmyna Jlamnaca
O000I11IeHNE U CUCTEMATH3ALI[MSI
3HaHUU 110 TeMe "ArperaTHole b K
89 P 22.01.20p5 | Ppromnorexa 1O

cocTosiHuA BemecTBa. Pa3oBbie
nepexonpr”

https://m.edsoo.ru/0b52575¢



https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c

KonTtposnsHas paboTa 1o teme

90 "ArperatHnle COCTOSHUS BEIIECTBA 23.01.2025 bubmorexa LIOK
P | ' o https://m.edsoo.ru/7dc2a739
@da3oBbIE IEPEXOBI
DnexTpu3arys Tell u e€ IPOsSBICHUSL.
DexTpudeckuil 3apsa. /Isa Buma
91 DJIEKT pI/I‘-IeCKI/IX 3a IZ[ OBI[ 24.01.2025 bubnmorexa [TOK
p PALOB. R https://m.edsoo.ru/l1aff445f
[TpoBOTHUKY, TUINEKTPUKH U
MTOJTYTIPOBOTHUKH
DneMEeHTapHBIN ANEKTPUIECKUI i 1OK
nomorexa
92 3apsi. 3aKOH COXpaHEHUS 28.01.2025
P P https://m.edsoo.ru/f49afd24
EKTPUIECKOTO 3apsia
BsaumonetictBue 3apsaioBs. ToueuHnie bu6 OK
93 s AR 29.01.20p5 | Puomuorexall
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6mmoreka [IOK
94 Pemenne 3amau 29.01.2025 https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
OnekTpuyeckoe noJie. Ero aeiicteue bubnuoreka [IOK
95 30.01.2025
Ha 3JIEKTPUYECKUE 3aPsi]Ibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTB AIEKTPUYECKOTO
nosst. [IpoGnbiii 3apsia. Jlnanm
96 HaPSHKEHHOCTH DIIEKTPUYECKOTO 31.01.2025 bubmmorexa [IOK
p p o https://m.edsoo.ru/3dac6957
noss. OHOPOTHOE AIIEKTPUUYECKOE
noJje
INoTeHnMaIbHOCTE
DIIEKTPOCTATUYECKOTO IIOJISI. bu6 K
97 P 04.02.2025 | Duomorera [0
Pa3HocTh noTeHuagoB u https://m.edso0.ru/80021447
HamnpsHKeHUe
IloTeHmnuansHast HEpPrus 3apsaga B b K
98 I P pAaa 05.02.2025 nommoreka 11O

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/af5fa389
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[ToreHuman 3IeKTPOCTaTUYECKOTO
oJIs

CBs13b HaPSDKEHHOCTHU MOJIS U

bubmmoreka [{OK

99 A3HOCTH IMOTCHIIMAJIOB TSI 05.02.2025
P 5 8 https://m.edsoo.ru/df7a6838
ANEKTPOCTATUUECKOTO OIS
[IpuHLIMIT CYIIepIO3UIUU b K
100 pUHI yuep 31 06.02.2075 noamoreka 11O
BIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c
bubmmoreka [{OK
101 Pemrenne 3amau 07.02.2025
A https://m.edso0.ru/5a582263
[Tosie Toueunoro 3apsiga. [lose
102 JIe TOYEYHOTO 3apsij : b 11.02.2025 bubmuorexa [JOK
PaBHOMEPHO 3apsKEHHOU chepbl https://m.edsoo0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
00bémy mrapa. [lone paBHOMEpHO b K
103 Y Hap PaBHoNEp 12.02.2005 | DHomorexa IO
3apsSOKEHHON OECKOHEYHOM https://m.edsoo.ru/f7a665ee
MJI0CKOCTH
[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM
104 poBOa P 12.02.9025 bu6mmoreka [IOK
noJie. YcjaoBUe paBHOBECHS 3apsJI0B https://m.edsoo0.ru/32405eab
VAJIEKTPUKHU U MOJIYTIPOBOIHUKH B
105 A Y YIpoBOA 13.02.2075 bu6mmoreka [JOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTD Bu6 1OK
nonmoTexa
106 KOHJIEHCATOPa. DJIEKTPOEMKOCTD 14.02.2025
A P P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 ITapannenbHOE cCoOeTMHEHNE 18.02.2025 bubnnoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
[TocnenoBarenbHOE COEAMHEHUE
108 i | 19.02.2025 bubnmuoreka [JOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
b K
109 OHeprus 3apsHKEHHOT0 KOHAEHCaTopa 19.02.2025 nomorexa LO

https://m.edsoo.ru/73a34f18
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bubmuoreka [JOK

110 Pemenne 3amau 20.02.2025 https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040
eHHe 3a €HHOM Yac

111 JIB>KeHME 3apsHKEHHON YacTHIIBI B 21.02.2075 bubnuorexa [JOK
OJHOPOJTHOM BJIEKTPUUYECKOM I0JIE https://m.edsoo.ru/8341d6ac

112 Pemtenue 3amau 25.02.2025
O000611IeHNE U CUCTEMATHU3AIIUS

113 3HAHUU 110 TeMe "DIEKTPUUECKOE 26.02.2025 bubnmorera [TOK

| P o https://m.eds00.ru/5752603f
mnoJje
KontposabHas padora mo Teme

114 HTpPOJIbHAsA padoTa 1o TeM 26.02.2075 bubnuoreka [IOK
"Onexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cwnia Toka. ITocToSSTHHBIN TOK. i 1OK

HOIHOTEKA
115 VYcloBHA CyIIECTBOBAHUS 27.02.2025
Y https://m.edso0.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
Uctounnku Toka. Hanpsbkenune u

116 P 28.02.2025 | Priomorera [OK
OJIC https://m.edso00.ru/0839a115
3akon Oma 11 yJacTka IEIH.

117 U1 y4 0 04.03.2025 bu6mmoreka [IOK
DJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTD COTIPOTHUBIICHUS
OJJHOPOJHOI'O MIPOBOJIHUKA OT €T0

118 JHOPOJT pOBOX 05.03.2025 bu6mmoreka [JOK
JUTMHBI Y TJIOIIAAN OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEYEHUS
Y aenbHO€e COMPOTUBIIEHNE BEIECTBA.

119 s P H 05.03.2025  Dromiorexa [IOK
Permrenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, TapauIeabHOE, Eufs OK

120 CMEIIaHHOE COESTUHEHNE 06.03.2025 ubmmorexa L

IIPpOBOAHHUKOB

https://m.edsoo.ru/236f7e07
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Pacuér pa3zBeTBIEHHBIX

121 JJIEKTPUUYECKUX Ieneii. [Ipasuna 7.03.2025 bubmorexa LIOK
P t P R https://m.edsoo.ru/1794cf37
Kupxroga
bubmmoreka [{OK
122 P 11.03.2025
CHICHHE 3314 https://m.edso0.ru/3881b469
PaboTa 31eKTpru4eckoro Toka. 3akoH bubnuorexa [JOK
123 12.03.2025
Jxoyna —Jlenna https://m.edsoo.ru/a3605c5c
bubmmoreka [{OK
124 P 12.03.2025
CHICHHE 3411 https://m.edso0.ru/6761bf0f
MOIIHOCTH 3JIEKTPUIYECKOTO TOKA. Bu6 1OK
HOIMOTEKA
12 T 13.03.2025
5 €IUIOBas MOIIHOCTD, BEIIEIAeMast Ha htts://m.eds00.ru/99750a6F
pesucrope
bu6moreka [IOK
126 P 14.03.2025
CHICHHE 3a]1ad https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE 18.03.2075 bubnuoreka [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma I[.]'Ii[ MOJTHOM (3aMKHYTOM) 19.03.2025 bubmuorexa [JOK
AJIEKTPUYECKOH LIeTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 P 19.03.2025
CHICHHE 3314 https://m.edso0.ru/35800679
130 MOLIHOCTE UCTOYHUKA TOKA 20.03.2025 Bubmorexa OK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanmne 21.03.2025 bubmorexa HOK
https://m.edso0.ru/546f5632
132 KoHnpeHncarop B ienu nNoCTOSIHHOTO 02.04.2025 bubnuoreka [IOK
TOKa https://m.edso0.ru/35368f3e
133 Pemenue 3amau 2.04.2025 bubmnorexa [IOK

https://m.edsoo.ru/4410cef0
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Pemenue 3amau mo reme bubmuoreka [JOK
134 . ) . 03.04.2025
I1IoCTOSIHHBIN 3JIEKTPUYECKUNA TOK https://m.edsoo.ru/a7340a29
Pemenue 3agau no reme
135 f [IEHU ﬂuq 10 TEM ) ) 04.04.2025 bubmmoreka [{OK
IToCTOSIHHBIN 3JIEKTPUYECKANA TOK https://m.edso0.ru/744261b8
Pemenue 3agau no reme
136 f [IEHU ﬂuq 10 TEM ) ) 08.04.2025 bubmmoreka [{OK
IToCTOSIHHBIN 3JIEKTPUYECKAN TOK https://m.edsoo.ru/eb5d4687
O06o01enre U cucTeMaTu3arus
137 3HaHI/IHUI; 0 TeMe "Hocmsmﬂﬁlﬁ 09.04.2025 brmmorexa [OK
. o https://m.edsoo.ru/bfd7a050
ANEKTPUIECKUI TOK
KonTtponsHas padoTa o Teme

138 HTPOJIBH Sip Ta 10 TEM c 09.04.2025 bubnuoreka [IOK
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK" https://m.edso0.ru/1885ddf1
DneKTpruYecKas MpOBOJIUMOCTh

a3 €IIeCTB.

139 pa3JINYHBIX B IIj TB 10.04.2025 bubnuoreka [IOK
DIJIEKTPUYECKHUI TOK B METaJIax. https://m.edso0.ru/da794295
CBepXnpoBOAMMOCTh
DIIEKTPUYECKHUI TOK B paCTBOpax u BuG OK

140 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI 11.04.2025 nommoreka L

https://m.edsoo.ru/4b423491
®dapanes U1 JIEKTPOIU3a
bu6mmoreka [JOK
141 DNeKTpUYECKHUid TOK B razax. [lmasma 15.04.2025
P https://m.eds00.ru/92d92f76
C) i .

142 JMEKTPUUECKUN TOK B BAKyyMe 16.04.2025 bubmuoreka [JOK
Bakyymubie npu0Oopbl https://m.edsoo.ru/2E+160

143 DIEeKTPUYECKUM TOK B 16.04.2075 bubnnoreka [JOK
MOJYITPOBOHHUKAX https://m.edsoo.ru/ab61c660

bu6mmoreka [JOK

144 II 0 17.04.2025

OAYHPOBOZIHIKOBEIE [IPHOOPE! https://m.eds00.ru/83622200
Pemenne 3agau no reme "M3mepenue
145 A P 18.04.2005 | Promnorexa HOK

CHJIbI TOKA W HAIIPAKCHUSA B LICIINA

https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

MOCTOSTHHOTO TOKa MPH IMOMOIIX
aHAJIOTOBBIX U U (PPOBHIX
U3MEpUTENbHBIX TpHUOOpPOB"

Pemenne 3agau o reme "U3ydenue

bubmmoreka [{OK

146 HEPaBHOMEPHOT'O JIBHYKCHUS C IICIBIO 22.04.2025
P P 5 o B " https://m.edso00.ru/f6292f5f
OTpeIeJICHUsI MTHOBEHHOM CKOPOCTH
@u3NYEeCKU NPAKTUKYM 110
teme""MccnenoBanre 3aBHCUMOCTH b K
147 g 23.04.2025 | Promorera llO
IyTH OT BPEMEHU IPH https://m.edso00.ru/6960b6ef
PaBHOYCKOPEHHOM JIBMOKEHUH"
®u3N4eCcKUil IPAKTUKYM IO TEME Eu6 LIOK
HOJIHOTEKA
148 "3MepeHne YyCKOPEHHS CBOOOHOTO 23.04.2025
P " YEROP A https://m.edsoo.ru/d1ea2402
nmageHus
Pemenue 3agau no reme "M3ydyenue
149 NBYKEHUS TeJIa 10 OK HOCTH C 24.04.2025 bubmorexa LOK
. Py | o https://m.edsoo.ru/bcf53514
MTOCTOSTHHOM 110 MOJYITFO CKOPOCTBIO
Pemenue 3agau no teme "M3mepenue
aBHOJCHCTB el CHJIBI IIpH bubanoreka [IOK
150 p . yrout p . 25.04.2025 1
JBIKCHUH OpyCcKa 10 HaKJIOHHOMN https://m.edso0.ru/0b34db84
IIOCKOCTH"
Pmienue 3amau no reme "Nsydenue
BHIKEHHS CUCTEMBI TEJl, CBI3aHHBIX bu6mmoreka [JOK
151 | ! AT 29.04.2025 i
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUil https://m.edsoo.ru/b55b81al
010K"
DuU3NYECKUN IPAKTUKYM I10 TEME
"UccnenoBanue ABM>KEHUsSI OpycKa 1o
. bu6mmoreka [JOK
152 HAKJIIOHHOH INIOCKOCTH C 30.04.2025 1

NepeMEHHBIM KO3 PHUIIMEHTOM
TpeHus"

https://m.edsoo.ru/b83b1607
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Pemenue 3amau o reme

"HccnenoBanue yciuoBHM paBHOBECHS

bubmuoreka [JOK

153 30.04.2025
TBEPAOIO TeNa, UMEIOIIET0 OCh https://m.edsoo.ru/4a04f4f7
BparmieHus"
Pemenue 3amau o teme "CpaBHeHue
154 U3MEHECHUS UMITYJIbCa Teja ¢ 6.05.2025 brbmmorexa LOK
y" o https://m.edsoo.ru/856fb28e
HUMITYJTECOM CHUTBI
Pemenue 3agau mo reme "Usyduenue
HM30TEPMHUUECKOT0 mpoiecca " , bubnuoreka IHOK
155 | oOTeP port . 07.05.205 | Dromorexa If
N3ydenue n3oxopHoro npoiecca' , https://m.edsoo.ru/e0fe7e07
"N3yuenne nzobapuoro mporecca"
Pemenue 3anau reme "M3mepenue bubmuorexa [JOK
156 e MEP 07.05.2025 | Duo/morexa If
YAETbHOU TETIOEMKOCTH https://m.edsoo.ru/2f2faa61
DU3NYECKUH TPAKTUKYM 10 TEME BuG 1OK
nonmoTexa
157 "U3mepeHue yaenbHON TETUIOTHI 13.05.2025
P a " https://m.edsoo.ru/6b1a23b5
TJIaBJICHUS JIb/1a
Pemrenue 3agad mo reme
"Pacnipenenenue pasHOCTH Bu6 10K
nonmoTexa
158 MOTEHITNAJIOB (HAMPSDKESHUS) TIPH 14.05.2025
5 (anp ) up https://m.edsoo.ru/ec424377
MOCJIEIOBATEILHOM COEIMHEHUU
KOHJEHCAaTOpOB"
Ou3nyecKuil MPakTUKyM 10 TEME
" bubnuoreka [IOK
159 HccnenoBanue cMeImiasHOToO 14.05.2025
" https://m.edso0.ru/2b179d98
COEJIMHEHUS PE3UCTOPOB
YPpOK NPaKTUKYM IO TEME b K
160 POTE TIPARTHEYM 15.05.2005 Dromorera HO

"Habmronenue anekrponuza”

https://m.edsoo.ru/64b6e901
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PesepBHelii ypok. O600IIeHNE 1

161 cucTeMaTu3alys 3HaHuH 110 TEME 16.05.2025 bubmorexa LIOK
. | o https://m.edsoo.ru/ed017d93
Kunematuka
PesepsHeii ypok. O0001menme u
162 CMCTIe)MaTmZp WS 3HAHUH 110 TEME 20.05.2025 bubnmorexa LOK
. "H o https://m.edso0.ru/3149956b
JnHamuka
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuorexa [JOK
163 CHCTEMATHU3AIINA 3HAHUH 10 TEME 21.05.2025
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTO Tea
PesepBurrii ypok. O000111€HIE U
P P N bubmuorexa [JOK
164 cUCTeEMAaTU3alys 3HaHUH 10 TEME 21.05.2025
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PeseprubIit ypok. O6001IeHNE 1
cUCTEeMAaTHu3aIys 3HaHUH T10 TeEMeE bubnmuorexa IJOK
165 | | B 22052025 ~ Duommorexa I
OCHOBHI https://m.edso0.ru/de148976
MOJIEKYJISIPHOKUHETUYECKOM Teopun"
Peseprubrit ypok. O6001eHNE 1
CHCTEMATHU3aIHs 3HaHUH T10 TeEME bu6 e OK
166 | | B 23.05.2025 ~ Duommorexa If
Tepmonunamuka. TernnoBsie https://m.edsoo.ru/0bcc77cl
MAaIIuHb"
PeseprubIit ypok. O6001IeHNE U
167 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME bu6mmoreka [JOK
"ArperatHbi€ COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoabl"
PesepBHbIil ypok. O000IIEHE U
P P N bubnmuoreka [JOK
168 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME

"Onexrpuueckoe noie"”

https://m.edsoo.ru/f2381c0c
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PesepBHelii ypok. O600IIeHNE 1

. bubnuorexa [JOK
169 CHUCTeMaTHU3allKsl 3HAHUH 110 TEME 1
" . . " https.//m.edsoo.ru/3cae6dal
[TocTosIHHBIN 2JIEKTPUUYECKUN TOK
PesepBubiii ypok. O0001IEHNE 1
P P . bubnuorexa [JOK
170 CHCTEeMaTH3aIs 3HaHUI 10 TEME 1
" " https://m.edsoo.ru/cc7681d4
Toxu B pa3simMyHbIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 166

[TPOTPAMME
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11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue A bp
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
BsanMonelicTBie MOCTOSHHBIX
1 MAarHWTOB U IIPOBOJTHUKOB C TOKOM. 1 5.09.2024 bubnuorexa [JOK
MaruutHoe nose. ['unoresa AR https://m.edso0.ru/487a8593
Awmnepa
BexTop MarHUTHON MHAYKIIMH.
TIpuanun cymnepno3unuu bu6 OK
2 PHHIMIT Cyriepriosu 1 03.09.2024 | Promorexa Il
MAarHUTHBIX NoJiel. JIuanu https://m.edsoo.ru/4clabcch
MarHUTHOW MHIYKIIHH
MarauTHoOE€ MoJIe TPOBOJHHUKA C bubmuoreka IHOK
3 POBOA 1 04.00.2024 | PuOmioTerall
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
Cuna Amiiepa, e€ HanpaBJICHUE U bubmnoreka IJOK
4 P P 1 04.00.2024 | PuOmoTeKall
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenne 3amau 1 05.09.2024
A https://m.edsoo.ru/a37a0c21
IIpnMenenne 3akoHa AMmepa. bu6 e OK
6 P P 1 09.00.2024 | PuOmoTexall
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
MOIYJb. JIBH)KEHHE 3apsyKeHHOI bu6 K
7 ayab. [ p 1 10.09.2024 noamoteka 11O
YaCTHULIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
mnoJje
bu6mmoreka [JOK
8 Pemenue 3amau 1 11.09.2024
a https://m.edso0.ru/504e98c7
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bubmuoreka [JOK

9 Pao JI 11.09.2024
aboTa CIUIBT Jlopetia https://m.edsoo.ru/d518be4b
bubmmoreka [{OK
10 P 12.09.2024
CHICHHE 311 https://m.eds00.ru/93617bd9
MarauTHOE oJIe B BEIIIECTBE. Eu6 [IOK
HOJIHMOTEKA
11 (0] - 16.09.2024
CPPOMATHETHKIL, Tlapa- 1 https://m.edso00.ru/30ff9608
InaMarHCTuKu
OCHOBHBIE CBOICTBa Bu6 110K
HOIHOTEKA
12 T 17.09.2024
beppomarsetmkos. Ipumenenme https://m.edso0.ru/0b58190a
(dheppoMarHeTHKOB
Pemrenue 3agad mo reme bu6moreka [IOK
13 18.09.2024
"MaruauTtHOE€ 1oJje" https://m.edso0.ru/5b55¢307
P
14 elIeHe 3a71a4 II0 TEME 18.09.2024 bu6moreka [IOK
"Maraurtsoe noJje" https://m.edsoo.ru/41c4ae8a
SIBrIeHME ANEKTPOMArHUTHOM Bu6 10K
HOINOTEKA
15 I 19.09.2024
HHHyKHHHy OTOK BekTopa https://m.edsoo.ru/b3efa0cl
MarHUTHON MHIYKIUH
bu6mmoreka [JOK
16 SJ1C 23.09.2024
JC mym https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOM 54.09.2024 bubnuoreka [JOK
unaykuu dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekTpuueckoe noJie. 55 09.2024 bubnunoreka [JOK
Toku ®@yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUINH B ABMXKYIIUXCS 25 09.2024 bubnunoreka [JOK
MIPOBOIHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau 26.09.2024 bubmnorexa [IOK

https://m.edsoo.ru/4dfda618
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bubmuoreka [JOK

21 ITpaBumno Jlenma 30.09.2024
P H https://m.eds00.ru/bbc22726
NanyxktusHocts. Karyika
22 WH]T YKTI/IBHOCTI/I B ueri:ln 01.10.2024 bubnmorexa LHOK
YK o https://m.edso0.ru/621eae9d
ITIOCTOSHHOTI'O TOKa
SIBieHne caMouH nn. DJIC bubanorexa IHIOK
23 AyKH I[ 02.10.2024 MDTHOTEK H
CaMOMHAYKIINHU https://m.edsoo.ru/7ee60ca8
SHCpFI/IfI MAardymuTHOT O ITOJIA B 6 HOK
noIMoTeKa
24 KaTVIIKA C TOKOM. 02.10.2024
. https://m.edsoo.ru/b3c0ad11l
DJIEKTPOMArHuTHOE MOJie
bu6moreka [IOK
25 Pemienne 3amau 03.10.2024
e https://m.edsoo.ru/88f69d2b
O00011IeHNEe U CUCTEMATU3 AL o OK
N OTeKa
26 3HAHMI 10 TeMe 07.10.2024 | Drommorexa Il
" " https://m.edso0.ru/76484025
DIIEKTpOAMHAMHKA
Kourtpoasaas pabora 1o teme bu6 OK
27 OHIP paboTe 08.10.2024 | D>romiorera Il
DIIEKTpOAMHAMHKA https://m.edsoo.ru/8ae09h98
KonebarensHas cucreMa.
bu6mmoreka [JOK
28 CBo0OoaubIe KOoJIeOaHus. 09.10.2024
https://m.edsoo.ru/7c1db385
I'apmonmnyeckue KojaeOaHus
KunemMaTtnueckoe 1 ITMHAMHYECKOE Eufs OK
29 onucaHue KojaedaTeIbHbBIX 09.10.2024 nbnnotexa 11
~ https://m.edso0.ru/87ce9498
IBUKEHUHN
DHepreTuyeckoe onrcanue. BoiBo
IAHAMWYECKOTO OITMCAHUSA Bufs OK
30 rapMOHHUYECKUX KOJIeOaHUH U3 UX 10.10.2024 nomorexa L

OHEPTCTUYCCKOTO U
KHHEMATHYCCKOT'O OITMCaHUA

https://m.edsoo.ru/e3c99692
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bubmuoreka [JOK

31 Am a asza koJiebanuii 14.10.2024
ITYa 1 § JICOaHIH https://m.edsoo.ru/7a0c439a
[Tepros 1 yacToTa KOJICOAHHIA.
[Tepuoa manbrx cBOOOAHBIX Bu6 OK
32 KoJIE0aHNIT MATEMATHYECKOTO 15.10.2024 nbnnotexa 11
https://m.edsoo.ru/e0399319
MasTHUKA. [lepro cBoOOTHBIX
KoJIeOaHU TPY>)KHHHOTO MasiTHUKA
3aTyxaroiue KojieoaHusl. i 1OK
nomorexa
33 B e € KoJie0aHus. 16.10.2024
PIYRACHHBIC KOTCOAHIA https://m.edsoo.ru/72e93d09
Pe3onanc
bu6moreka [IOK
34 ABTOKOIEDA 16.10.2024
BTOKOIICHARIT https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemtenue 3amay 17.10.2024 https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-kKoHpepeHIUA
36 "1\1/)IGX3HI/I‘I(£CEI/IGL:(OHG63HI/IH B 21.10.2024 bubmmorexa [OK
| o https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaX
O0001IeHNEe U cUCTEMATU3 AL Eu6 OK
37 3HAHUU 110 TeMme "MexaHndecKue 22.10.2024 nosmorexa L
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
OJeKT o .

38 pOMaFHI/I’EHLIe KoJIeOaHus 53.10.2024 bu6mmoreka [JOK
KonebarenbHbli KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
aMILUIATYIBL 3apsiga KOHIeHcaTopa ¢

39 YA psan bl p 53.10.2024 bubnuoreka [JOK

aMHHHTy,HOﬁ CHUJIBI TOKa B
K0JIe0aTeIbHOM KOHTYpPC

https://m.edsoo.ru/093f9afl
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3aKOH COXpaHEHMsI SHEPTUU B

bubmuoreka [JOK

40 HAeaATLHOM KO0JIe0aTeIbHOM 24.10.2024
A https://m.edsoo.ru/d1e2d543
KOHTYpE
3aryxaroime NEKTPOMarHuTHEIE
41 KOJI}:gaHI/Ifl Brein peHHLIe 06.11.2024 bubmmorexa [IOK
: YRA o https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
[Iepemennslit TOK. Pe3ucrop u
42 KOHJICHCATOP B LICIIU IIEPEMEHHOI'O 06.11.2024 bubnmotexa HOK
P P o https://m.edso00.ru/84836152
TOKa
Karymika "HAYKTUBHOCTH B IIEOH b K
43 YHIRa HHAYE B 07.11.2004 ~ DwOmoTeKa O
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3axoH OMa I DIIEKTPHUECKON bu6 OK
44 a p 11.11.2024 HbIoTeKa H
LIETIA TIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOoIIHOCTh NEPEMEHHOTO TOKA. BuG 1OK
HOIHOTEKA
45 AMIIIUTYIHOE U IEUCTB ee 12.11.2024
A A yrort https://m.edsoo.ru/lcac6c4c
3HAYECHHE CHJIBI TOKA M HATPSDKEHUS
bu6mmoreka [IOK
46 Pe3oHanc B DIIEKTPUUYECKON LIENMH 13.11.2024
p t https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 Pemrenne 3amau 13.11.2024
a https://m.edso0.ru/a16836a4
WneansHbIif Tpancopmarop.
IIpousBoacTBO, Iepesaya u bu6 K
48 POHIBOA pedl ~ 14.11.2024 | Dubmmorexa IO
MOTpeOICHUE ANEKTPHUIESCKOI https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU MTPU
bu6mmoreka [JOK
49 MPOU3BOACTBE DJICKTPOIHEPIUH. 18.11.2024

KynpTypa ncnosib30BaHus

https://m.edsoo.ru/a6f74d93
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3JIEKTPOSHEPIUHU B OBCEIHEBHOM

KHN3HHU
bubmmoreka [{OK
50 P 19.11.2024
CHICHHE 311 9 0 https://m.edsoo.ru/ee6677ed
bubmmoreka [{OK
51 P 20.11.2024
CHICHHE 3314 https://m.edsoo.ru/7cab59f8
O00011IeHNe U CUCTEMATU3 AL
HUI ! bubnuorexa [JOK
52 3HAHUHU T10 TEME 20.11.2024
" " https://m.edsoo0.ru/401024a9
DNeKTpOMarHuTHBIE KoJiIeOaHus
MexaHnyeckie BOJIHEL. i 1OK
nonmoTexa
53 X 21.11.2024
APAKTCPHCTHIH MEXAHIHECCKHX https://m.edsoo.ru/a58e109f
BOJIH
N bubmuorexa [JOK
54 C 25.11.2024
BOHCTEA MEXAHIHECIKIX BOIH https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. X .11,
BYK. AApaKTCPUCTHIH 3BYKa 26.11.2024 https://m.edsoo.ru/138b6f09
udpa3syk u yabTpa3ByK.
56 I (bI:)BOZI;ar y}ISHepHI/ICYK 27.11.2024 Eubmaorexa HOK
m “p R https://m.edsoo.ru/7380038f
OKPYXKaIoIIeH cpeibl
bu6mmoreka [JOK
57 P 27.11.2024
CHICHHE 3311 https://m.edsoo.ru/cfd918bf
DIIEKTPOMAarHUTHBIC BOJIHBI. Bu 1OK
noIroTeKa
58 " 28.11.2024
HIYACHHAC SACKTPOMATHITHEIX https://m.edsoo.ru/714e5dbl
BOJIH
59 OHeprus 21EKTPOMarHUTHBIX BOJIH. 02.12.2024 bubnuoreka [IOK

CsoiicTBa QJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/d01b818c
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[IIkaJia 31€KTPOMAarHUTHBIX BOJIH.

60 IIpuMeneHne 31€KTPOMArHUTHBIX 03.12.2024 buGnuorexa [IOK
p p o https://m.edsoo.ru/49be1f9e
BOJIH B TCXHHUKE U OBITY
[TpuHIMIB paTUOCBI3U U
TeJIEBUIACHNA. Paguonokamnusi. bubanorexa IHIOK
61 8 8 B 04.12.2024 nommoreka L{
DNEeKTpOMarHUTHOE 3arps3HEHUE https://m.eds00.ru/9f96f1f8
OKpYKaroILEen CpeJIbl
Kourpoasnas pabora 1mo teme bubanorexa IHIOK
62 OHTP paborar 04.12.2024 | DuOmmoTera 1l
Konebauns 1 BOJIHEI https://m.edsoo.ru/4f7985a0
Cser. 3aK0H OPSIMOJIMHEHHOTO bubanorexa IHIOK
63 p 05.12.2024 | Prommorexa Il
pacnpoCcTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3ana4 Ha npuMeHEHUE
64 3aKOHA IIPSIMOJIMHEIHOTO 09.12.2024 bubmmorexa [OK
p R https://m.edsoo0.ru/ea32d455
pacrpoCTpaHeHHs CBETa
OTtpaxenue ceta. IImockoe Bubanorexa IHIOK
65 p 10.12.2024 | PuOmmorexall
3epkasio. Cdepuueckoe 3epKaino https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIN
1 OTHOCHUTEJBHBIN [1I0KA3aTeb Eu6 1OK
noInoTEKA
66 npesioMiienus. [loaHoe BHyTpeHHEE 11.12.2024
p . yIp https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHbIi yrom
MTOJTHOTO BHYTPEHHETO OTPKCHUS
Pemrenne 3a1a4 Ha mpuMEHEHUE
bubmuoreka [JOK
67 3aKOHOB OTPaXEHUS U NIPEIOMIICHUA 11.12.2024
https://m.edso0.ru/49d830a9
cBeTa
Xon nydet B mpusMe. Jucnepcus Bu6 OK
68 cBera. CI0KHBIN cOCTaB OeJIoro 12.12.224 nbnnoteka 11

cBeta. [[Ber

https://m.edsoo.ru/d8elc3be
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JInn3el. DOKYCHOE PACCTOSIHUE U

bubmuoreka [JOK

69 16.12.2024
OIITUYECKAS CHUJIA JIMH3bI https://m.edso0.ru/60441359
70 [Moctpoenue n300paskeHM B TMH3AaX 17.12.224 bubmmoreka [IOK
U UX cUCTeMax. YBeJIUUCHHUE JTMH3BI . https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha nocTpoeHue Bu6 110K
nomorexa
71 300pakeHnii, roaydae c 18.12.2024
HBODPBKCHHH, TOLYHACMBIX https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTMH3
72 I'ma3 kak onTuyeckasi cucreMa 18.12.2024 bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
. bubmuorexa [JOK
73 IIPUMEHUMOCTH T€OMETPUIECCKOU 19.12.2024
https://m.edsoo.ru/cd174al10
OIITHUKU
74 CKOpOCTh CBETa U METOBI €€ 53.12.2024 bu6moreka [IOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
& Jlucnepeus caera 24.12.2024 https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 J4| 25.12.2024
HTEp(epenus crera https://m.edsoo.ru/5fc0c638
KorepeHTHbIe HCTOYHUKH. Y CIIOBUS
77 HaOJIFOIEHUS] MAKCUMYMOB U 25.12.2024 bubmmorera [IOK
A ™ o https://m.edso0.ru/c6416d48
MHHHMYMOB
bubnuoreka [JOK
78 P 26.12.2024
CHICHHE 3a/aT https://m.edso0.ru/3061de2b
bubmuoreka [JOK
79 1T 28.12.2024
PHMEHEHHE HHTEphepeHiIn https://m.edsoo.ru/668edbc8
80 Hudpaxius ceera 09.01.2025 Bubmmorexa LIOK

https://m.edsoo.ru/12ed04b5
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81 Hudpaxuonnas pemeérka. Y cioBue 13.01.2025 bubmuoreka [IOK
HAOJIFO/ICHHS TJIABHBIX MAKCHMYMOB o https://m.edso0.ru/f998d964

bubmmoreka [{OK

82 P 14.01.2025

CHICHHE 311 https://m.edsoo.ru/d58c411a
IlommepeyHOCTE CBETOBBIX BOJIH. b K

83 P 15.01.2075 nommoreka 1O
[Tonapusanus cBera https://m.edsoo.ru/e9890fe9

bubmmoreka [{OK

84 Pemenne 3ama 15.01.2025

THCHHC 3a]ad https://m.edsoo.ru/c56¢8158
bubmmoreka [{OK

85 C 16.01.225

BCTOBBIC ABJICHHA B IPUPOAE https://m.edso0.ru/0b36363d
O00011eHNEe U CUCTEMATU3 AL IN K

86 Hf t 20012025 | PromiorexallO
3gagui mo teMe "Ontuka" https://m.edsoo.ru/8a14748b
Kourtpoasnas pabora 1o teme

87 HTpPOJIbHAsA padoTa 1o TeM 21.05.2075 bubnuoreka [IOK
«OrnTuka» https://m.edsoo.ru/82315dd4
['panuIBI MPUMEHUMOCTH

88 KJIACCHYECKON MEXaHUKHU. 3aKOHBI 22.01.225 bubmuorexa [JOK
DIEKTPOJAUHAMHUKH Y IPUHIIHII R https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIBHOCTHU
TToctynartsl cienuagibsHON TEOPUU bu6 OK

89 4 " P 22.01.2005 | Puomorexall
OTHOCHUTEILHOCTHU https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeoOpa3oBanus
JI Y .

90 opeHIa. Y CcI0BHUEe TPUYUHHOCTH 53.01.2025 bu6mmoreka [JOK
OTHOCUTEIBHOCTE https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJIeHIe
BPEMEHU U COKpAIllEHUE TTHHBI
DHEPrusa U UMITYIILEC

91 P Yy 27.01.2025 bubnmuoreka [JOK

peHHTHBHCTCKOﬁ YaCTHUIIbI

https://m.edsoo.ru/853a64fc
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CBs13b Macchl ¢ SJHEPrUel 1

92 UMITYILCOM PEIITUBUCTCKON 28.01.2025 bubmorexa [IOK
Y p R https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS
93 PaBHOBECHOE TEIIIOBOE U3IYUEHHUE 29.01.2025 bubmorexa HOK
ya R https://m.edsoo.ru/f54035a5
bubmmoreka [{OK
94 3 B 29.01.2025
AKOH CMEHIEHIE Bria https://m.edso0.ru/1c5ff752
95 I'unotesa M. [linanka o kBaHTax. 30.01.2025 bubmmoreka [{OK
®DOTOHBI o https://m.edsoo.ru/a5ffa218
bu6moreka [IOK
96 ) 03.02.2025
HEPTHA 1 UMIYITHC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbITh A. T 04.02.2025 bubnuoreka [IOK
CronetoBa. 3akonbl hoTodPdekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA 111 Bu6 LIOK
HOIHOTEKA
98 'K " 05.02.2025
borosddexra. "Kpacnas rparma https://m.edsoo0.ru/01ef4556
dboTtorddekra
99 HaBnenne ceera. OnbiTol I1. H. 05.02.2025 bubmuorexa [JOK
JleOGeneBa https://m.edso0.ru/64b4f966
100 BoiHoBbIE cBOMiCTBA YacTHIL 06.02.2025 bubmmorexa [IOK
https://m.edsoo.ru/f59cfcec
Bousnsl e bpoitns. JlmmHa BoJHBI 1€
101 bpoitsist u pazmepsl OGH%CTI/I 10.02.2075 bubnunoreka [JOK
JIOKAJIM3alUK IBIKYILIEUCS https://m.edsoo.ru/5df8bafl
YaCTHUILBI
bu6mmoreka [JOK
102 K - 5 11.02.2025
OPIYCKYIAPHOBOTHOBOU AYAIHIM https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTpOHOB Ha 12.02.2025 bubnuoreka [IOK

Kpucrajuiax

https://m.edsoo.ru/30dbal8c
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Crnenuduka n3mMepeHui B

104 MuKkpomupe. COOTHOIICHUS 12.02.2025 bubmmorexa [JOK
POMIDP®. N o https:/m.edso0.ru/65783dec
Heonpenenénnocrei [ elizenbepra
bubmmoreka [{OK
105 P 13.02.2025
CIICHHE rpaQUHCCKHX 3azat https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 P 17.02.2025
CIICHHE pACHCTHRIX Sakad https://m.edso0.ru/ee9b3182
KonTtponbHas paboTa mo Temam: i 1OK
nonroTeKa
107 "O CTO", "K - 18.02.2025
CHOB! ’ fpnyCKyMp Ho https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTU3M
OMBITHI TT0 UCCIICOBAHHUIO CTPOCHUS
108 aTtoma. [lmaHerapHas MoJelIb aToMa 19.02.2025 bubmorexa [TOK
: P a R https://m.edso0.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
19.02.2025
109 Hoctynatet bopa https://m.edsoo.ru/404dfa%a
110 Bungel cnektpoB. CriekTp ypoBHEM 50.02.2025 bubnuoreka [IOK
SHEPruu aToMa BoAopoja https://m.edsoo.ru/cf74bll1a
111 CrnoHTaHHOE U BBIHYXICHHOE 24.02.2025 bubnuoreka [JOK
W3JIy4YCHHE CBETA https://m.edso0.ru/f945d85c
bu6mmoreka [JOK
112 JI 25.02.2025
asep https://m.edso0.ru/2288a0c4
Hyxnonnas mozens siapa
113 I'eitzenOepra-MBanenko. 3apsn u 26.02.2025 bubnuoreka [JOK
MaccoBO€ YHUCIIO siipa. M30TomBI. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aKOH paJIMOaKTUBHOTO pacmaja.
114 CBolicTBa HOHU3HUPYIOLETO 26.02.2025 Bubmmorexa LIOK

HU3JTy4YCHUS. Bausaue

https://m.edsoo.ru/aab98bef
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paarOaKTUBHOCTH Ha )KUBbIC
opranusmsl. /lozumerpus

DHeprus cBA3U HyKJIOHOB B s/Ipe.
Snepusie cunbl. Jledgext macco
sanapa. SlnepHsle peakuuu. SnepHeie

bubmmoreka [{OK
115 eakTopsl. IIpobiieMsl 27.02.2025
p p p https://m.edsoo.ru/ff1758d0
YIPABISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTHYECKHUE ACIIEKTHI
Pa3BUTHSA SAIEPHOUN SHEPTETHKU
Meronas! perucTpanuy u
HCCTIE0OBAHUS DJIIEMEHTAPHBIX
qacTtull. PyHgaMeHTaIbLHbIE
vyH bubmuorexa [JOK
116 B3aMMOJEICTBUA. baprnoHbl, ME30HBI 03.03.2025
https://m.edsoo.ru/lac08a5hb
u nentoHsl. [Ipeacrabnenne o
CrangaptHoit mogenu. KBapk-
TJTFOOHHAsT MOJIEIb aJJPOHOB
®du3uKa 3a npeaeaaMu
CrangaptHoit mogenu. TEmHast Bu6 OK
. HOIHOTEKA
117 Matepus U TEMHas SHEPTHSL. 04.03.2025 1
. https://m.edsoo.ru/c026fd37
EnuncTBO (DM3MYECKOi KapTHHBI
MHpa
OTanel pa3sBUTUSA ACTPOHOMUH. bubnuoreka K
118 P P 05.03.2025 1o
3HauyeHHE ACTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3HKHU
151 00OBSICHEHHUS [IPUPOIbI bubnunoreka IIOK
119 g PrpodL 05.03.2025 K

KOCMHUYECKUX 0OBEKTOB. Metoast
ACTPOHOMHYCCKUX HCCIIeOBaHUI

https://m.edso0.ru/39c44028
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CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOIIBI, PAAUOTEIIECKOIIEI 06.03.2025 bubmorexa LIOK
> pat ’ R https://m.edsoo.ru/4877aale
BHEAaTMOC(EepHast aCTPOHOMHS
Bup 3sé3nnoro nebda. Co3se3nus,
121 SIpKHE 3BE351, INIAHETRI, UX 10.03.2025 bubnmorexa LHOK
p ’ ’ R https://m.edsoo.ru/aac588eb
BUJIMMOE JIBMKEHUE
Counreynas cucrema. CoJHIe. i OK
122 CoJHeyHast aKTUBHOCTE. VICTOUYHUK 11.03.2025 nommorexa L
. https://m.edso00.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE3/IBI, NX OCHOBHBIC
XapakTepucTUKH. J{marpamma b K
123 XApAKTEPHCTHKIL. Jliarp 12.03.202 uommoreka [1O
CHEKTpaJbHBIN KIacc — https://m.edso0.ru/42169944
CBETUMOCTE"
3Be3 bl TI1aBHOKU bubnmuorexa IJOK
124 g 12.03.2005 | Pubmmorexall
OCJIEIOBATEILHOCTHU https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHBIC TTPEICTABJICHHS O
125 IIPOUCXOKIECHUN U PBOJIFOIIAN 13.03.2025 bubmmorexa [IOK
p A . H T https://m.edsoo.ru/d09da494
CouHiia ¥ 386311, DTalkbl XKU3HU
3BE3]
Muneunsiii [Iyte — Hama
bubnuoreka [JOK
126 Tanmaxtuka. THUIIBI rajJaKkTHK. 17.03.2025
B https://m.edsoo.ru/7cd10a0a
UEpHbIe IbIpBI B SApPAX raJaKTHK
Bcenennas. Pacimupenue
Bcenennoii. 3akon Xao0ma. Teopus b K
127 P 18.03.2025 | Puomorexa 11O

bonbioro B3psiBa. PenukroBoe
W3JIy4YEHHUE

https://m.edsoo.ru/3dbdf0d2
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MacirradHas cTpykTypa Bubmmoreka IIOK
128 . PYKLYP 19.03.2025 3
Bcenennoii. MeraraimakTuka https://m.edsoo0.ru/ce234633
Hepeméunbie npo0aeMbl bubanorexa IHIOK
129 p P 19.03.2025 | Pubmmoreiall
aCTPOHOMHUH https://m.edsoo.ru/d37d9ffe
Pemrenue 3agad mo reme
"HccnenoBanne NeHCTBUA bubonuoreka IHOK
130 s s 20032025 | DHomorerall
IIOCTOSTHHOTO MarHuTa Ha paMKy C https://m.edsoo0.ru/67361aef
TOKOM"
Pemrenune 3amgau o reme "M3yuenue
131 3aBUCUMOCTH CHJIIBI AMIIEpa Z;I 02.04.2025 bubmmorexa LHOK
.\ P o https://m.edsoo.ru/fcae91e9
CHJIBI TOKA
Pemrenue 3agad mo reme
132 "OnpeneneHne HHIYKIUH 02.04.2025 https://m.edsoo.ru/c36658da
BUXPEBOTO MarHUTHOTO MOJIs"
Pemenne 3aga4d mo teme Bu6 1OK
HOIHOTEKA
133 "UccnemoBaHue sIBICHUS 03.04.2025
8 " https://m.edsoo.ru/b8fh6391
CaMOUWHTYKITHH
DU3NYECKUH TPAKTUKYM 10 TEME
"N3Mmepenune neproga cBOOOIHBIX bu6 e OK
134 p y puon bl 07.04.2075 noanoreka 1
KoJIeOaHUI HUTSIHOTO U https://m.edso0.ru/5d159d35
MPY>KUHHOTO MasiTHUKOB"
Ou3nyecKuil MPakTUKyM IO TeMe Bu 1OK
nOInoTEKA
135 "[IpeoOpa3zoBaHne DHEPTUU B 08.04.2025
peobP I?' https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
DuU3NYECKUN IIPAKTUKYM I10 TEME
Bbubnmuoreka IIOK
136 "UccnenoBaHue nNepeMeHHOro TOKa 09.04.2025 1

qcpe3 MoCICeA0BATCIIBHO

https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

COEIMHEHHBIE KOHAEHCATOP,
KaTYyILIKY U pe3ucTop”

Pemenue 3amgau no teme "M3yuenue

bubmmoreka [{OK

137 09.04.2025
[apamMeTpoB 3BYKOBOU BOJIHbI" https://m.edsoo.ru/b100661a
PuU3NYECKU IPAKTUKYM 110 TEME Eu6 OK
HOIHNOTEKA
138 "N3mepenne nokazaTels 10.04.2025 1
. https.//m.edso0.ru/42569eal
MPETOMIICHHUS CTEKJIa
Pemenne 3aga4y no teme Bu6 110K
HOIHOTEKA
139 "U3smepenne GoKycHOTO 14.04.2025
P doxy " https://m.edsoo.ru/b879fb3f
PacCTOSTHUS PAaCCEUBAIOIINX JIMH3
®u3N4eCKUi IPAKTUKYM IO TEME
"Habnronenne nudpakiny, bubmunoreka IIOK
140 a Audpai 15.04.2025 1
UHTEpPEPEHIIUH U MOJISIpU3aLNN https://m.edsoo.ru/8b7ac737
cBera"
Pemrenue 3agad mo reme
"OnpeneseHrue UMITYJIECAa U DHEPTUU
141 eJ'ISiI/IBI/ICTCKI/IX qac}:]m (o ’ 16.04.2025 Bubmmorexa [JOK
P H R https://m.edso0.ru/63756¢47
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"
Pemrenue 3agau mo reme
"HccmeqoBanue 3aBUCUMOCTH CHJIBI bubnuorexa IHOK
142 A 16.04.2025 a
TOKa 4epe3 CBETOJIUO]T OT https://m.edsoo.ru/eb916f82
HanpspKeHus"
Permienne 3aga4 1mo remMe
"HccnenoBanue crekTpa BuG OK
HOJIHOTEKA
143 pa3peKEHHOTO aTOMapHOT O 17.04.2025 1

BOJIOPO/Ia U U3MEPEHHE OCTOSHHON
PunGepra"

https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

144

Pemenue 3agau o reme "U3yyenue
MOTJIOIEHU OeTa-4aCTHLI
amoMuHueM"

21.04.2025

bub6mmoreka [{OK
https://m.edsoo.ru/c3dabe6e

145

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUWJIOKEHUN JIs1 ONIPEICTICHUS
II0JIOKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MOTyIapHs U
ApKUE 3BE3bI"

22.04.225

bubmmoreka [{OK
https://m.edsoo.ru/1072021e

146

O06o0meHre U CHCTEMaTH3aITHS
3HaHu#. Posb pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITHAIbHON 1
ATUYECKOH chepax nesTeTbHOCTH
YyeaoBeKa

23.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06o01IeHre 1 cucTeMaTru3amus
3HaHUH. Posib 1 MecTO QU3HKHU 1
aCTPOHOMHUHU B COBPEMEHHOI
Hay4YHOU KapTUHE MHUpa

23.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7c

148

O000I11IeHNE U CUCTEMATH3ALIUS
3HaHu#. Posib pusnueckoit Teopuu B
(hopMHUpPOBaHUH MTPEICTABICHHM O
(buznueckoi KapTUHE MUPA, MECTO
(bu3nuecKoit KapTUHBI MUpA B
00111eM psTy COBPEMEHHBIX

24.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

C€CTCCTBCHHO-HAY4YHBIX
MPEJICTABICHUI O IPUPOJIE

O00011IeHNE ¥ CUCTEMATH3AIMS B K
149 o ) i 28.04.2025 | PromorexallO
3ganui 1o teMe "Kunemaruka https://m.edsoo.ru/b032fc4b
O00011IeHNE U CUCTEMATH3ALIIS Bubmmoreka IIOK
150 » . i 29.04.2025 1
3ganui 1o teMe "Kunemaruka https://m.edsoo.ru/4e31b507
O00011IeHNe U CUCTEMATU3 AL bubanorexa IIOK
151 n . . 30.04.2025 1
3HaHui no Teme "J{[MHAMUKa https://m.edsoo.ru/2dfbafc5
O00011IeHNe U CUCTEMATU3 AL Bt LOK
nonmorexa
152 3gaHui 110 Teme "CraTtruka TBEpIOTrO 30.04.2025
" e https://m.edsoo.ru/3cca482e
TEeIa
O00011IeHNe U CUCTEMATU3 AL o OK
B nonmoTexa
153 3HAHUH 110 TeMe "3aKOHBI 05.05.2025 1
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUs B MEXaHUKE
O00011IeHIE U CUCTEMATHU3ALIUS
3Hauui mo teMe "OCHOBEI bubnmuorexa IJOK
154 . 06.05.2025 | Promorexa Il
MOJIEKYJISIPHO-KUHETHYECKO U https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHrEe U cCUCTEMATU3ALII Eu6 OK
. HOIHnOoTEKA
155 3HaHu# 1o TeMe ""TepmMoauHaMuKa. 07.05.2025 1
| https://m.edsoo.ru/c63f7¢10
TemnmoBble MalIMHEL
O000I11IeHNE U CUCTEMATH3AL[MSI
3HaHUHU 110 TeMe "ArperaTHole Bbubaunoreka LIOK
156 P 07.05.2025 1
cocTosHu BerlecTBa. Da3oBble https://m.edsoo.ru/1d36b5b1
nepexonl"
O000I11IeHNE U CUCTEMATH3ALI[MSI BuG oK
N HOJIHMOoTEKA
157 3HAHMUU 110 TeMe "DIIEKTPUIECKOE 12.05.2025 1

noJe"

https://m.edsoo.ru/3bf0def9



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

O0001IEeHUE U CUCTEMATU3ALIUS

158 3gaHui 110 Teme "11oCTOSTHHBIN 13.05.2025 bubmorexa LIOK
. R https://m.edso0.ru/71453ee6
AMEKTPUICCKHI TOK
O00011IeHNE ¥ CUCTEMATH3ALIMS Eut6 LOK
nomorexa
159 3HaHU’ 110 TeMe "TOKHU B pa3IMYHBIX 14.05.2025
" P https://m.edso0.ru/3d40077a
cpenax
O00011IeHNe U CUCTEMATU3 AL bubanorexa IHIOK
160 n . . . 14.05.2025 1
3HaHui 110 TeMe "MarauTHoeE I10J1e https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuorexa [JOK
161 cUCTeEMAaTU3alys 3HaHUH 10 TEME 15.05.2025
" " https://m.edso0.ru/053e2248
DNeKTPOMAarHUTHAST HHIYKIIHS
PesepBueblil ypok. O000IIIEHNE U
P P EII bubmuorexa [JOK
162 CHCTEMATH3AIINA 3HAHUH 10 TEME 19.05.2025
" " https://m.edsoo.ru/d6310bfd
MexaHuueckue KoueOaHus
PesepBusblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/I?)Zp WS 3HAHUH 110 TEME 20.05.2025 bubmmorexa [OK
. B | T https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIE KOJIeOaHUs
PesepBubIit ypok. O6001IeHNE 1
cUcTeMaTu3alys 3HaHUH 110 TEME bu6 € OK
164 " B 21052025 = Dromoreka Ll
MexaHu4uecKkHe u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBurblii ypok. O00011I€HIE U
P P N bubmuoreka [JOK
165 CUCTEMATHU3AaLA 3HAHUN T10 TEME 21.05.2025
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHslit ypok. O600IeHE U
. Bbubnmuoreka IIOK
166 CHUCTEMATHU3AIHUA 3HAHUH 110 TEME 22.05.2025 1

"OcHoBrl CTO"

https://m.edsoo.ru/5beclc65



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65

PesepBHelii ypok. O600mIeHNE 1
cCucremMatTu3sanus 3HAHUH 110 TEME

bubmuoreka [JOK

167 1 26.05.2025
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7c59d38
nyanuzm"
PesepBHeIii ypok. O600IICHNE 1
P P EH bubnuorexa [JOK
168 CUCTEeMAaTH3aI¥sl 3HAHWIA 110 TeMe 1
" " https://m.edso0.ru/1f511654
®usuka aToma
PesepBubiit ypok. O60011eHNE U
169 cHUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"®u3uKa aTOMHOTO Apa U https://m.edso0.ru/905c5ce0
AJIEMEHTAPHBIX YACTHIL"
Peseprubrit ypok. O6001IeHNE 1
P P EII bubmuorexa [JOK
170 CHUCTEeMaTH3allusl 3HAHUI 110 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMEeHTHI acTpo(DHU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 167

I[TPOTPAMME



https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka. Mexanunka, 10 knacc/ Maxkumies I'.51., Cunsgkos A.3., O01IecTBO ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«3narenscrBo «lIpocsemenue»

» Gusuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 kinace/ Msikumes .51,
CunsikoB A.3., OO0I11€CTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAy;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIII@HI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®duswmka. 10 knacc. Meroandeckoe nmocobue k yueOHuky ['.51. Mskumena, A.3.
CunsikoBa

®wusuka. 111 knacc. Metoguueckoe nmocodue k yueoHuky [.51. Mskumesa, A.3.
CunsikoBa

dusuka. 3agaunuk. 10-11 xinaccwl - Peimkesua AT

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/



JUCT ®UKCUPOBAHWA U3SMEHEHUI U JONIOJIHEHU I

B PABOYEM ITPOT'PAMME 10A kjaacca

Hata Conepxanue CornacoBanue ¢ [Moanuce
BHECCHUS 3aMeCTUTENIeM AUPEKTOpa TuIa,
HU3MEHEHHU, (moamuck, pacm@poBKa BHECILIErO

JIOTIOJTHEHU MOAINCH, JTaTa) 3aI1Ch




JUCT ®UKCUPOBAHWA U3SMEHEHUI U JONIOJIHEHU I

B PABOUYEN ITIPOT'PAMME 115 kiaacca

Hata Conepxanue CornacoBanue ¢ [Moanuce
BHECCHUS 3aMeCTUTENIeM AUPEKTOpa TuIa,
HU3MEHEHHU, (moamuck, pacm@poBKa BHECILIErO

JIOTIOJTHEHU MOAIUCH, JTaTa) 3aI1Ch




COTI'JTACOBAHO
[IpoTOKOJI 3aceiaHns METOIUYECKOTO
coBeta MBOY «JIuneii Ne 13»

ot 31 aBrycta 2024 roga Nel

Anuna BnagumuposHa JlemunoBa

JOKYMEHT ITOAIMINCAH
DIEKTPOHHOM MOIIUCHIO
3amecTuTens aupekropa mo YBP
JlemunoBa AnuHa BrnagumupoBHa
IMoanucano: 31.08.2024r.
KBanudunnpoBanHast OIIKCH:
40B360942F31E16FDBEABOE18D96FA88

COI''TACOBAHO

3amectutens qupekropa no YBP
Kapune I'epmanoBna Epemsin

31 aBrycta 2024 roga

JOKYMEHT ITOAITMCAH
BJIEKTPOHHOW MTOJINCHIO
3amecTuTens qupekTopa no YBP
Epemsin Kapune ['epmanoBHa
IMoanucano: 31.08.2024r.
KBanuduuupoBanHas HOINCE:
4E7BBD831EF31D995F5677F31BD2C4A0




