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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHomy npenmery «DPu3nuka Ha ypOBHE CPEIHEr0 OOLIEro
o0pa30BaHus COCTaBJIEHA HAa OCHOBE MOJOXEHUW M TpeOOBaHUU K pe3ysbTaTam
OCBOCHHUSI 00pa30BaTENbHOM TMporpaMMbl ¢ ydeToM (QeaepaibHOM paboueit
nporpaMmbl BocnuTaHuss v KoHuenuuu mnpenojaBaHus y4eOHOTO HpeaMera
«Pu3nkay, a TaKxe:

- denepanbHoro 3akoHa oT 29 nexadps 2012 r. Ne 273-03 «O6 obpazoBaHUU
B Poccuiickoii @enepanuny» (C ”BMEHEHUSIMU U JOTIOJTHEHUSIMU );

- perepanbHOrO TOCYIAPCTBEHHOIO 00Pa30BaTENbHOIO CTAaHAAPTAa OCHOBHOTO
oOmiero oOpa3oBaHus, YTBEPKIACHHOTO NpuKa3oM MunnpocsenieHusi Poccun ot
31 mas 2021 r. Ne 287 (B pen. nmpukazoB Munnpocsenienus: Poccuu ot 18.07.2022
Ne 568, o1 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31),

- (QenepanpHOl  00pa3oBaTENBbHON MpPOrpaMMbl  OCHOBHOIO  OOILETO
oOpa3oBaHus, yTBEPKIEHHON mnpukazoM MunnpocBemenuss Poccun ot 18 mas
2023 1. Ne 370 (B pen. mpukazoB Munnpocsemenus Poccun ot 01.02.2024 No 62,
ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- npukaza Munnpocsemenus Poccun ot 5 Hos0ps 2024 r. Ne 769 «O06
yTBEpKACHUU  (eaepasibHOrO  TEepedHs  y4eOHWUKOB,  JOMYIIEHHBIX K
UCIIOJIb30BAHUIO TPU pean3alid HUMEIOUIUX TOCYIapCTBEHHYIO aKKPEAUTAIUIO
o0Opa3oBaTeIbHBIX MPOTrpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
oOmiero o0Opa3oBaHUsA OpPraHU3ALMIMH, OCYIIECTBISIOMINMHU 00pPa30BATENbHYIO
NEeSTENbHOCTh, M  YCTAHOBJICHHM  MPEACIbHOTO  CpOKa  HCIOJIb30BaHUS
UCKITIOYEHHBIX Y4YEOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMU Y4eOHBIX
11ocoouii»;

- npuka3za MunnpocBemnieHusi Poccuu ot 18 wurona 2024 r. Ne 499 «O06
yTBEPKJIEHUHU (eepabHOTO MEPEUHs JIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB,
JIOMYIICHHBIX K HKCIIOJIb30BAaHUIO TPU pPEATU3ANH UMEIOIUX TOCYIapCTBEHHYIO
aKKpeIuTanuio o0pa3oBaTeNbHBIX MNPOrPaMM HAYaJILHOTO OOIIEro, OCHOBHOTO
00111ero, CpeTHero 00IIero 00pa3oBaHUNY;

- mpukaza Munmnpocsemenus Poccun ot 7 oktadps 2022 1. Ne 888 «O
BHeceHUM u3MeHeHnit B llopsgok  opraHu3allii W OCYILIECTBJICHUS
o0pa3oBaTeIpbHOW  JAEATEIBHOCTH IO  OCHOBHBIM  00II€00pa3oBaTeIbHbIM
mporpaMmamM — 00pa3oBaTeIbHBIM MPOTPAMMaM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO
o0mero W cpemHero oOmero oOpa3oBaHUs, YTBEPKIACHHOTO IMPUKA30M
MunucrepcrBa npocenieHuss Poccuiickorn denepaunn ot 22 mapra 2021 r. Ne
115»;

- Ycrapa I'BOY «CHI Ne 5 I'.O. MAPUVIIOJIb» (HOoBasi pemaxuus),
YTBEPKIECHHOIO MpHuKazoM MuHucTepcTBa 00pa3oBaHuss U Hayku JloHeIKo#
Hapoanoit Pectiyonuku ot 1 uronst 2024 r. Ne 969;
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- YueOHoro minaHa cpennero oodmero oopaszoBanus ['BOY «CIII Ne 5 T'.0.
MAPUVYIIOJIb» na 2025-2026 y4eOHbBIi TO/I.

CopepxaHue mnOporpaMMbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxca 10-11 kiaccoB mnpu
oOydeHHH UX (Pu3nuKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJIbTaTaM
oOy4eHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaTU3aLMU MEKIPEIMETHBIX
CBsA3€ll (PU3MKM C €CTECTBEHHO-HAy4YHBIMU Yy4e€OHbIMU mnpeaMeramu. B Hel
OTPEJIENISIIOTCS. OCHOBHBIEC LIETM U3y4eHHs (DU3MKU Ha YpPOBHE CPEAHEro OOIIEro
o0Opa3oBaHus, TIAHUPYEMbIE€ Pe3yJbTaThl OCBOCHHS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAECT:

e IUIAHUpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHCJIe TPEeIMETHbIE Pe3yIbTaThl [0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusmnkay 1o rojaM oOydeHus.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTyMas B
KayecTBe y4eOHOTO Mpe/MeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMUM 00 okpyskaromeMm mupe. LIKoIpHBIN Kype GU3HKH — CUCTEMOOOPa3yIOIMUii
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJBKY (pU3nYecKrue 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SABJICHUHM, M3y4yaeMbIX XUMHEH, Ouoyoruei,
buzmveckoir reorpadueir M actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHrue  (U3UYECKUX 3HAHUW  OMpenesisieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHH B cdepe HHEPreTMKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJIyYEHUsI HOBBIX MATE€pUAJIOB C 3aJlaHHBIMH CBOMCTBAMU U JAPYTHX.
N3yyenne ¢u3MKu BHOCUT OCHOBHOW BKJIAA B (OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa OOydawmIuxcs, B (GopmMupoBaHHe YMEHUU MPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS TIPH BBIMOJTHEHUN UMHU yUEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢u3uku a7 ypOBHS CpEAHETO OO0IIero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK HPUHIMUIBL €ro
ITIOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBIAETCS JIOTHMYECKHU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3esioB (PU3MKU, BKIIOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOUN (U3HKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUU C HEH MaTepuan Kypca (U3NKH
o0beMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
(GopMupoBaHuEe TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUM, BEUIECTBE U
ToJIE.

Hoesa eymanumapuszayuu. EE peanmuzanus NpeanojaraeT HCHOJIb30BaHUE
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I'YMaHUTApHOrO NOTEHLHANa (U3UYECKOM HAYKH, OCMBICIICHUE CBS3U Pa3BUTHUS
¢u3nku Cc pa3BuUTHEM OOIIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M DKOJIOTHYCCKUMH TIPOOIeMaMHu.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢dusukum mpeamnonaraert
3HAKOMCTBO C IIHPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyeTcss TOCPEIACTBOM BBEIACHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX OKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHWKH W TEXHOJOTHH, a TaKKe OOCYXKICHHS
npo0JieM palloOHAIBHOTO MPUPOJONOIB30BaHUS U IKOJIOTMUECKONH O€30aCHOCTH.

CrepXKHEBBIMHM 3JIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CpPEIHEro OOMIEero
oOpa3oBaHus SBIAIOTCS (usmyeckue Teopuu (HopMUpOBaHHME NPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpPUH, POIH (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPHUHIIMIIOB B  COBPEMCHHBIX IMPEACTABICHUAX O TMPHUPOAC, T'PAHMIAX
NPUMCHUMOCTH TCOPHH, JUIS OIMCAaHUS €CTCCTBCHHO-HAYYHBIX SIBJICHUH W
MPOIIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CU€T OpPraHu3alUd SKCIEPUMEHTANIBHOU AESITENIbHOCTH 00Yy4YaloluXCsl.
s Ga3oBoro ypoBHS Kypca (U3HUKM — OTO MCIOJb30BAHHUE CHUCTEMBI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB M JIa0OPAaTOPHBIX PpadoT,
KOTOpBIE B MporpamMme 1o ¢usnke oObeTUHEHbI B OOUIUN CIUCOK YUYEHUYECKHX
NpakTHYeCKuX paldoT. BeiieneHrne B yka3aHHOM MepeyHe JabopaTOpHBIX pador,
OPOBOAUMBIX JJIi KOHTPOJS M  OIEHKH, OCYIIECTBIAETCS yYaCTHUKAMU
o0pa3oBaTeIBLHOTO TPOIECCAa HUCXOMs U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOuHera ¢usuku. Ilpu 3ToM oOecreunBaceTCs  OBJAJECHUE
OoOy4JaromMUMHCS yYMEHHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKHX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIJIO’KEHHBIX TUTIOTE3.

bonpimoe BHUMaHWE yAENSAETCA PEHICHUI0 PACYETHBIX M KauyeCTBEHHBIX
3amau. [lpu sToM 17151 pacy€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 33a/la4dl C SIBHO
3aJlaHHON (PU3NYECKON MOJIEIBIO, TIO3BOJISIOIINE TPUMEHSITh U3yUYEeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslienia Kypca, TaK W WHTETPUPYS 3HAHUSA U3
pa3HbBIX pasnenoB. (s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTEKaHWS (U3MUECKUX SIBICHWA W TIPOIECCOB B OKPYXKAIOIIEH
KU3HU, TpeOyrone BhIOOpa (HU3UYECKOW MOJENH JUIsl CHUTyall TMPAKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecnedeHnio ydeOHOro nmpouecca 0a30BbId ypOBEHb Kypca
(pM3HKHM Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus JOHKEH U3y4aThCs B YCIOBUAX

4



MPEeIMETHOIO0 KaOWHeTa (UM3MKU WM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOunete (PU3MKK NOMKHO OBITH
HeoOXoauMoe JiabopaTopHOe OOOpYy/IOBaHUE [Ji BBHINIOJIHEHUS YKa3aHHBIX B
nporpaMme o (U3UKEe YUCHHUUYECKUX MPAKTUYECKUX PadOT U JEMOHCTPAIIMOHHOE
o0opyI0BaHuUE.

JleMoHcTpanmoHHoe o0opynoBaHue (GOpPMUPYETCS B COOTBETCTBUU  C
MPUHIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  00ECHedYrBAET TMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3UMKE KIIOYEBBIX JIEMOHCTpALMM st
HCCIIEIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIHUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHCHHM.

JlaGopatopHoe 000pynOBaHHE ISl YYEHHUYECKHX THPAKTHYECKUX padboT
dbopmupyetcsi B BUJIE TEMAaTUYECKUX KOMIUICEKTOB M OOECIeYMBaeTCsl B pacuéTe
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydaromuxcsi. TeMaTuueckue KOMIUICKTHI
7a60paTOpHOrO O00O0PYNOBAaHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUi.

OCHOBHBIMH TIETISIMH U3Y4YeHUS (PUZUKHU B 00IIIEM 00pa30BaHUM SBIISIIOTCS

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYy4YaroIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HMHTEIUIEKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUSI KaK pe3ysibTata H3y4YEeHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMmMeHUN OOBICHATH SBJICHUS C HCIOJB30BAHUEM
(bu3MUeCcKUX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mNpeACTaBICHUN O poiu (U3UKU ISl PAa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>KeHue 3TUX 1eledl 00ecreynBaeTcsl PelieHueM CIENYIOIUX 3a/1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e MPUOOPETCHHUE CHUCTEMBI 3HAHUM 00 00mmx bu3IIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJICKYJSIDHYIO (DM3UKY, OJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy H
AJIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHHe yMEHUH TPUMEHITH TEOPETHYCCKUE 3HAHUSA  JUIS
oObsiCHeHHS (PU3WYECKUX SABJICHUH B TPHUPOAEC H JUISI TPUHATHA
MPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3a7a4 C SIBHO 3aJlaHHOM
du3MYecKo MOJIeNblo, 3a/ad, MOJPa3yMEBAIOLIUX CAMOCTOATEIbHOE
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co3nanue GU3NIECKON MOJIEeIH, aJICKBATHOU YCIOBUSIM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHLMUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny,

e OBJIQJICHUE METOJIaMH CAMOCTOSTEJIPHOTO IUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalu3a M HHTEpPIpeTanuu UHGOpMaluu,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJibTaTa;

e CO3/IaHUE YCJIOBHUH ISl pPa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOMN JAEATEILHOCTH.

Ha wusyuenne ¢usuku (6a30BbI ypOBEHH) Ha YPOBHE CpPEIHETO OOIIEero
oOpazoBanus otBoaAuTCS 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme 1o (QuU3MKE TMepedyeHb Ja0OpaTOpHBIX U
MPaKTUYECKUX paldOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTEIb JCacT BBIOOD
npoBeACHUsT JIabOpaTOPHBIX pPaObOT W OMNBITOB C YYETOM HWHIUBHUAYaAJTIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

COJEPKXAHUE OBYYEHUS
10 KJIACC
Paznen 1. ®usnka v MeTOAbl HAYYHOI O TO3HAHMS

®usnka — Hayka o mpupone. HayuHple METOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb 3KcnepuMeHTa U TEOpHUM B MpPOLECCE IO3HAHUS IPUPOJIBIL.
OKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (HU3MYECKUX SIBIEHUU M TpolieccoB. HaydHble TrumoTessl.
duznyeckrue 3aKOHBI U TeOpHUH. ['paHUIBI TPUMEHHUMOCTH (U3HYECKUX 3aKOHOB.
[IprHUMI COOTBETCTBUA.

Pons u mecto du3uku B GOpMUPOBAHUU COBPEMEHHON HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKOU JAEATEIbHOCTH JIIOACH.

Ilemoncmpayuu

AnanoroBele W UHU(PPOBBIE H3MEPHUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIC
JATYUKU.

Pasznen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cuctema orcuéra. TpaekTopusi.

ITepemerienre, CKOpPOCTb (CpelHssi CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOpPEHHE MaTepuajbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMbI KOOPAUHAT.
CnoxeHue nepeMeIleHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJUHEWHOE JBHKeHHe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHUs, IMYyTH U TepeMelICHUs



MAaTepPUAIbHONW TOYKH OT BPEMEHH.

CBoOoaHOE najienne. Y CKopeHrue CBOOOTHOTO MaeHUsI.

KpuBonnHetHoe  nBukeHue. J[BMKEHHE  MaTEpUAIBHOW  TOYKHA  IIO
OKPYKHOCTH C IIOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTUHENHAS
ckopocTk. [lepron u yacrora obpamenus. LleHTpocTpeMuTenbHoe YCKOpEHHE.

TexHuueckue yCTpOHMCTBA W TMPAKTUUECKOE MPUMEHEHUE: CIUJIOMETP,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIC TIEPEAAYH.

Jlemoncmpayuu

Mopenb cuctemMbl OTCYETA, WILTFOCTPALIMS KMHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUSL.

[IpeobpazoBaHue ABUIKEHUM C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/1yXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenne nBrkeHust Tena, OPOIICHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO TIaICHHUS.

HanpagneHnue ckopoCcTu npu JIBHMKEHUH TTO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C II€JIbIO OMPEICICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY IYyTSAMH, HPOWJICHHBIMH TEJIOM 3a
NOCJIEIOBATENIbHBIE PABHBIE TNPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAJIbHOW CKOPOCTHIO, PABHOMW HYIIIO.

N3ydeHne NBH>KEHUS IAPUKA B BI3KOM KUJIKOCTH.

N3yuenue nukeHus Tena, OpoieHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutTenbHOCTH  [anmumnes.  IlepBelidi  3akoH  HproTOHA.
NHuepuunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUI MaTEpUaJbHOU TOUKHU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus ). Cuna tpenus. Cyxoe
tperne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus mokosi. Koaddumnuent tpenus.
Cuia conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUJKOCTU UJIU ra3e.

[TocTynaTenpHOE 1 BpalaTeibHOE ABUKEHUE a0COMIOTHO TBEPIOTO TeA.

MOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. l[liedo cuibl.  YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOEC NPUMEHEHUWE: MOIIIUITHUKH,
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JBH>KEHUE NCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHME MacC B3aMMOJEHUCTBYOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHue cuiL

3aBUCHUMOCTbH CUJIBI YIIPYTOCTH OT I€(hOpMAIIHUH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABbEME U TTAJICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Y coBus paBHOBECHS TBEPOTO Tea. BUabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXKHUHE U
pe3nHOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanne yclaoBUM paBHOBECHS TBEPAOrO TeNla, HMMEKOIIET0 OCh
BpAaILICHMUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbec MarepuanbHOW TOUYKHM (Telia), CUCTEMBl MaTEpUAIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMIIyJibca Tejla. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOE 1BHKEHUE.

PabGora cuiiel. MOIIHOCTE CHJIBI.

Kunernueckast sHeprusi MaTepualibHOW ToukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPIHUH.

[TorennumanbHas SHEprus. ITorennmanbHas DHEprus yOpyro
nedhopMupoBaHHON  TIpyKuHBI.  [loTeHIManbHass dHeprus Tena  BOJIU3U
MOBEPXHOCTH 3E€MJIU.

[lorennmanbHple ¥ HENOTCHIMAJbHBIE  CHJIBIL. CBsizp paboOTHI
HEMOTCHUMAIBHBIX CWJI C W3MEHEHUEM MEXAHUYECKOM HSHEPrUU CHUCTEMBI TeEIl.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KOMED,
MPYKUHHBIA TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktnBHOE 1BHXKEHMUE.

[lepexon noTeHUABHON YHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuu sxcnepumenm, nabopamophule pabomwi

N3ydenne aOCONIOTHO HEYNPYroro yaapa C MOMONIBIO JABYX OJMHAKOBBIX
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HUTSHBIX MasITHUKOB.
HccnenoBanue cBA3M pabOTHI CHIIbI C M3MEHEHHEM MEXaHUYECKOW IHEepruu
TEJa Ha PUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyasipHasi Gu3HKa U TEPMOIMHAMMKA

Tema 1. OcHno6bl MONEKYNAPHO-KUHEMUYECKOIU MeopUlU

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep ABHKEHUS U
B3aUMOJICMCTBUs YaCTUL] BewlecTBa. MoOJenn CTPOEHHUS Ta30B, KUIKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeei. Macca u
pa3mepsl Mosiekyl. KonnuectBo BeniectBa. [loctosHHass ABorajpo.

TennmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkama temnepartyp
Llenbcus.

Mogens  wuaeanbHoro rasa. (OCHOBHOE  YpaBHEHHUE  MOJICKYJISIPHO-
KMHETUYECKONH TEOpUU HJACaTbHOTO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa
CpeaHe KWHETMYECKOW SHEpPruM TEIJIOBOrO0 JBWXKEHMS dYacTuil rasza. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHbl. YpaBHeHue Mennaeneesa—Kianenpona.
3akon [lanbrona. M3omponecchl B UACATLHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemnecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Ilemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEUIECTBa, Qororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnbrTel 0 AUG P y3UN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopgaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMO/JICUCTBUSL.

Mojenb, WLTFOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHUE COCTOSHUS HACAIBHOrO rasa,
M30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1a60pamopHvie pabomoi

Onpenenenue mMacchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TaApaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosvt mepmooOuHamuKu
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TepMonuHamuueckas cucreMa. BHYTpeHHsAs dHeprus TEPMOAUMHAMUYECKOU
CUCTEMBI U crIocOObI €€ u3MeHeHus. KonudecTBo TemioTel U pabota. BHyTpeHHs s
DHEpPrus  OJHOATOMHOIO  HWJEaJbHOrO0  rasa.  Buael  Temonepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3y4YCHUE. Y I€NIbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEIIOTHI pU TETIONEPEAAYE.

[lonsitTue 006 aamabatHoM mporecce. I[lepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKH K u3omporeccaMm. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoit 3akon TepmomuHamuku. HeoOpaTuMoCTh MpOIECCOB B MPHUPO/IE.

TenmoBble  mamuHbl.  [IpuHUMNBI  AEWCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBbIX MamuHax. KoadduiueHt monae3Horo
nevictBus TerioBod Mammebl. [lukn KapHo u ero kosd@uimeHT mosie3Horo
JeNUCTBUS. DKOJIOTUYECKUE MPOOJIEMBbI TETIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W TMPAKTUYECKOE TPUMEHEHHE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPrUM Tejia IMPU COBEPIICHHH PaOOTHI: BBUICT
npoOku u3 OYTBUIKK TIOJ] JCHUCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIE0AEMOHCTPAITHS).

N3meHeHne BHYTpEHHEN S3HEPTUH (TeMIIEpaTyphl) TeJa Py TETUIoNepeaaye.

OnpiT Mo anuabaTHOMYy pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JBUTaTEJIs.

Vuenuueckuii sxcnepumenm, iabopamopHvlie pabomsl

N3mepenune ynenpbHOM TEMI0EMKOCTH.

Tema 3. Aepezamnuvie cocmosanusa eéeuwiecmea. Dazosvie nepexoonvl

[TapoobOpazoBanue u KoHaeHcanusa. Mcnapenue u kuneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXHOCTh BO3Ayxa. HacelmeHHsld map. YpaenbHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Teépnoe Teno. Kpucranmnuueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiioB. JKuakue kpucraibl. CoBpeMeHHble MaTepuanbl. lliaBiaeHue wu
KpUCTaNIM3aIus. Y AeNbHas TerioTa miasieHus. Cyonumanms.

VYpaBHEeHHE TEIIOBOTO OallaHca.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH IOJYYEHHUS] COBPEMEHHBIX MaTEpHUAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBIIIEHHBIX MTAPOB.
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Kunenue npu noHMKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne narpeBaHus U MJIaBJICHUS KPUCTAUIMUECKOTO BELECTBRA.

JleMOHCTpalus KpUCTaJlIOB.

Vuenuueckuu sxkcnepumenm, aabopamopHvie pabomsi

N3MepeHne OTHOCUTENIBHOM BIaKHOCTH BO3AYXa.

Paznen 4. DiiekTpoaMHAMHUKA

Tema 1. dnekmpocmamuka

OnekTpu3auus Tela. OJEKTpUYEeCKHi 3apsana. JlBa BuAa 3IEKTPUUYECKHUX
3apsaoB. [IpOBOAHUKM, IUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsbli 31€KTpUUYECKU 3apsi.
OnekTpuueckoe mnoisie. Hanpsixk€HHOCTh  anekTpuueckoro mnojs. [lpuHiun
CYyHEPIO3UIUM BJICKTPUUYECKUX MoJiel. JIMHUKM HANpssKEHHOCTH 3JIEKTPUUYECKOTO
oIS,

Pabora cumnm  amekrpocrarmueckoro  mosisi.  [lorennwman.  PasHocTh
noTteHuuanoB. I[IpOBOJNHMKM W JHUAJIEKTPUKKM B IJIEKTPOCTATUYECKOM IIOJE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpoEMKOCTh MIOCKOTO KOHAEHCATOpPA.
DHeprus 3apsyKEHHOr0 KOHJIEHCAaTopa.

TexHuueckne yCTpOMCTBAa W MPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3al[uTa, 3a3eMJICHHE JJIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEP.

Ilemoncmpayuu

Y CTporCTBO ¥ IPUHLIMI JAEUCTBUS AJIEKTPOMETPA.

B3aumonernicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUYECKOE T10JIE 3apsIKEHHBIX TEIL.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKHY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHAEHcaTopa OT IUIOUaAH
IJTACTUH, PACCTOSIHUSA MEXAY HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuui sxcnepumenm, 1a6opamopHvie pabomol

N3MmepeHne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbwiit anekmpuyeckuii mox. Toxku 6 paznuunvix cpeoax

DNEKTpUYECKU TOK. YCIIOBHUA CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKAa.
Uctounnku Toka. Cuia Toka. [10CTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 1715 ydacTKa HEnHu.
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OJIEKTPUYECKOE CONPOTUBJICHUE. YJENbHOE COINPOTHUBIICHHE BEIIECTBA.
IlocnenoBarenbHOE, apaIeIbHOE, CMEMIAHHOE COEIMHEHHUE TPOBOIHUKOB.

PabGora snektpuuyeckoro Toka. 3akoH Jlxoyns—Jlenma.  MoHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJla U BHYTPEHHEE COIPOTUBIICHHE MCTOYHUKA TOKA.
3axon OMa 17151 MOJTHOM (3aMKHYTOH ) AnekTpuueckoi nenu. KopoTtkoe 3amMmbIkaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMHnepaTypsl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUYECKU TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOgHUKH. CoOcTBeHHas " pUMECHast MPOBOJUMOCTh
noJynpoBoAHUKOB. CBolicTBa p—N-niepexo/ia. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKMA TOK B  pacTBOpax M  paciyiaBaX  SJIEKTPOJIUTOB.
DNEeKTpoNuTHYECKask AUCCOLMALMS. DIEKTPOIIH3.

DJIEKTpUUYECKU TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [Ltazma.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKH TOKa, DJEKTpOHArpeBaTejIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN JTHO]I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAaHUKA.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HalpsiKEHUS.

3aBUCHMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmenanHoe coeqMHEHUE TTPOBOJHUKOB.

[IpssMoe wW3MepeHue SIEKTPOABIKYIIEH Ccuibl. KOpOTKOoe 3aMbIKaHHE
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COIPOTUBJIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psi M MPOBOAUMOCTB BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3yyeHne cMEmaHHOro COEAMHEHNS PE3UCTOPOB.

N3Mmepenne 37eKTpOABMKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONIPOTHUBJIECHUS.

Hab6monenune sanexTpoiusa.

MesknpeaMeTHbie CBSA3H

Nsydenue kypca pusuku 0a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHd MaTE€MaTHKH,
OMOJIOrMH, XUMHUH, Teorpadu U TEXHOJIOTHUH.
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Meorcnpeomemnvle nonsmusi, CB3aHHBIE C MU3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUA: SIBJICHUE, HAay4HbId (akT, rumore3a, (Qpuanyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AEHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelleHWEe CUCTEMbl YpaBHEHUM, JMHEWHAs (QyHKIuS,
napabona, runep0osa, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIMH HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBWXEHUE B KUBOUW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHbI TEIUIONEpPEIayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHNUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJJIOB, J3JEKTPOJMTHYECKAS IUCCOLMALINS,
rajabBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUE IBUKEHUN C HCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpEeHHUs] B TEXHUKE, MOJALIWIHHKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYrue), IBUTATENb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBON XOJIOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4CHUS COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE HAHOMAaTepUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHHUE 3JIEKTPONPUOOPOB,

KCEPOKC, CTpYHHBIH pPUHTED, AIIEKTpOHArpeBaTeNbHbIC npuoOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.
11 KIIACC

Pa3znen 4. DiiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[locTtossHHblE ~ MarHuThl.  B3ammopelcTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mosie. Bekrop marHuTHOW wuWHAYKUMW. [IpuHOun cynepro3uuuu
MarHuTHBIX noyied. JInHMM MarHuTHOM WMHAYKIWU. KapThHa TWHWNA MarHUTHOU
VHIYKUWH M0JI1 TOCTOSIHHBIX MarHUTOB.

MarnutHoe 1oJie TPOBOJHMKA € TOKOM. KapThHa IHHWUNA WHIYKIAA
MAarHUTHOTO TOJISI JUIMHHOTO MPSIMOrO IPOBOAHUKA M 3aMKHYTOTO KOJBLIEBOTO
MIPOBOJIHUKA, KaTylIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmoneiicTBue NpoBOJHUKOB €
TOKOM.

Cunia AMniepa, €€ MOJTyJib U HalIpaBJICHHE.

Cuna Jlopennia, e€ Moysb U HampaBiieHUe. JIBMIKEHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM I1ojie. PaboTa cunbl JlopeHma.

SIBrieHME BJIEKTPOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MAarHUTHOU
WHAYKUUAHA. OJIEKTPOABIKYINAS CHWJIAa WHAYKIHH. 3aKOH 3JJIEKTPOMATHUTHOMU
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nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Tmone. OJIEKTPOABMXKYINAA CUjla HWHAYKIUUA B
MPOBOJHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

ITpasuno Jlenna.

NHnykTuBHOCTH.  SIBJE€HHME CAMOMHAYKUHUHM. OJIEKTPOJIBWKYILNAS  CHUJIA
CaMOUHIYKIIUH.

DHeprus MarHUTHOT'O TOJIS KaTYIIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMATHUTHI, DSJICKTPOJABUIATENIb, YCKOPHUTEIU DJIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE NEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKITUY MarHuTHOTO TTOJIS.

B3aumopelicTBre ABYX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH11a Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3EeKTPOMAarHUTHON WHTYKIIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTbD JIEKTPOABUKYILEH CHUIIBI MHIYKIHH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, iabopamopHvie pabomsl

N3ydeHrie MarHUTHOTO MOJISt KATYIIKHA C TOKOM.

UccnenoBanue 1eicTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Pa3znen 5. KosieOaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KoJ1e0anus

Konebarenbnass  cuctema.  CBOOOIHBIE  MEXaHUYECKHE  KOJEOaHUS.
"apmonnyeckue konebanus. [lepuon, wacrora, amrumutyaa u (aza xoieOaHUH.
[IpyxvHHBIN MasATHUK. MaremMaTH4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TaPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIC KOJICOAHHS B
UJEaTbHOM KOJIe0ATETbHOM KOHTYpe. AHQIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU KojeOanusamu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUs
SHEPI'uM B UJEATBHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarouux KojeOaHUsX. BrIHYX/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.
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Ilepemennblii  TOK. CHHYCOMTAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JEWCTBYIOLIEE 3HAYECHHE CHJIBI TOKa H
HANPSHKEHUS.

Tpancdopmatop. IIpousBoacTBo, nepenaya U NOTPEOIECHUE FIEKTPUUECKON
SHEPIruM. DKOJOTHYECKUE PUCKU IPHU MPOU3BOACTBE dJIEKTpodHepruu. KymnbTypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHUE: JIIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAAY.

Jlemoncmpayuu

Hccnenosanne nmapameTpoB KoseOaTeabHON cUCTeMbl (MIPYKUHHBIA WK
MaTeMaTHYECKUM MasiTHUK).

HaGmronenue 3aTyxarmmux KojaeoaHuu.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaGmonenue pe3onanca.

CB0OOHBIC PIICKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA M HANPSDKEHUS OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc nmnpu mocnenoBaTENbHOM COEIMHEHUM PE3UCTOpA, KaTyIIKU
WHIYKTUBHOCTH ¥ KOHAEHCATOPA.

Mojienb TUHUN DIEKTPOIIEpEIayu.

Vuenuueckuii sxcnepumenm, iabopamopHvlie pabomsl

HccnenoBanue 3aBUCUMOCTU MEPUOAa MalbIX KojeOaHMi Tpy3a Ha HUTHU OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne I1EepeMEHHOr0 TOKA B LENM U3 IIOCIEI0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKNA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE B0JIHbL

MexaHnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JyMHa BOJHbBL. [lomepednple W MPOAONBHBIE BOJIHBI.
WNuTtepdepenius n nudpaxius MEXaHUIeCKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIYUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BekropoB E, B, V B anektpomarauTtHoil BonHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJOMIICHUE, TOosApu3anus, Judpakius,
unTeppepernus. CKOpocTh IMEKTPOMArHUTHBIX BOJIH.

[IIkana 3nMEeKTPOMAarHUTHBIX BOJH. [[puMeHEHNE 3IEeKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paiMOCBA3U U TeNEBUACHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHECHHUE: MY3bIKAJIbHBIE
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WHCTPYMEHTHI, YJbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE W MEIMIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEYHBIX U MPO0JIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue unrepdepeniinu u Audpakiiniu MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOU U
4aCTOTOU KOJIeOaHMI.

UccnenoBanne  CBOWMCTB ~ JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KCHHUE,
pesioMJIeHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHoOuU cpexe. JIyu ceera. ToueuHbIi HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbBI OTpa)keHus cBera. [locTpoeHue M300pakeHui B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIl Yrona MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CioxHbIM cocTaB 6enoro cBeta. L[Ber.

CobOuparome u pacceuBaromme JuUH3bL. ToHkas nmH3a. DokycHoe
paccTosiHHEe M ONTHYecKas cuia TOHKOM JuH3bl. [locTpoeHue wm3o0pakeHuil B
coOMparoIIMX U paccerBaronux JuH3ax. dopMyna TOHKOW JIMH3BIL. YBEJIUYCHHE,
JTaBaeMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU OTITHUKH.

BonnoBass ontuka. WMuaTepdepenums cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnuecknue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHWE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIA ammapar, MHKPOCKOI, TEIECKOM, BOJOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pElIETKA, TOJIPOUL.

Jlemoncmpayuu

[IpsAsmonHENHOE pPACHIPOCTPAHEHHE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
Onrtuyeckue npudopsl.
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[TomHOE BHYTpeHHEe oTpaxkeHue. Moienb CBeTOBO/IA.

HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenu MUKpPOCKOIIa, TEIECKOIA.

HaGmonenue natepdepeninu ceera.

HaGmonenue nudpakuuu cBera.

HaGmonenue qucnepcuu cBera.

[TonyueHue criekTpa ¢ MTOMOIIBIO TPU3MBI.

[lony4yenue cnexkTpa ¢ IOMOMIbIO TU(PPAKIIMOHHON PEIIETKY.

HaGmtonenue nonsipusaiuu cBeTa.

Vuenuueckuui sxcnepumenm, aabopamopHvie pabomsi

N3mepenue nmokazaresns NpeaoMICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakeHHM B TMH3AX.

HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI CIeNIUATBLHOM TEOPUH OTHOCUTEILHOCTH

['paHuIIBI  TPUMEHUMOCTH  KJIACCHMYECKOW  MeXaHMKW.  [locTymaTsl
CIIEIUAJIbHOW TEOPUM OTHOCUTEIBLHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTHU
CBETa B BaKyyMe, IPHHIIUI OTHOCUTEIIbHOCTH DWHINTCHHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpaIlleHUE
JUTHHBI.

DHeprusi U UMITYJIbC PEISITABUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPrUel U UMITYJILCOM PENIATUBUCTCKON YaCTHUIbI. DHEPTrHUs
TIOKOSL.

Paznen /. KBanTtoBas ¢pusnka

Tema 1. Inemenmul K6aHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTOU. DHEPTUs
U UMITYJTbC (DOTOHA.

OtkpseiTue u uccienoanue Gporordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBuenue DitHmTeriHa 1t dhotodddekra. «KpacHas rpanuiiar
doToadexra.

JNaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texuudyeckne yCTpOWCTBA U MPAKTHYECKOE MpUMEHEHUE: (HOTOIIEMEHT,
dboTomaTunK, coiHeUHas O6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTaHOBKE C IMHKOBOH IJIACTHUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodddekra.

Ceeroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

17



Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHUIO o -YaCTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nyduenue wu morsioumieHue
(OTOHOB mNpuU Mepexojie aToMa C OJHOI0 YPOBHS DHEPruuM Ha Apyrou. Buasl
cnekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BonHoBsie cBoiicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOITHOBOM
yaJIA3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHHUE.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopuensb onbita Pezepdopaa.

Ornpenenenre JUIMHBI BOIHBI Ja3epa.

HaGmonenue nuHeuaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, iabopamopHvie pabomsi

HaGmronenne muHeRyaToro CrexTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JT0KA3bIBAIOIIME CJIOKHOCTh CTpOeHMs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompexpeneHuro  cocraBa
paanoakTuBHOTO u3nydeHus. CoiictBa anbda-, OeTa-, TaMMma-U3ITydEHUS.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA W HehTpoHa. HyknoHHas Mojmens sigpa ['eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacman. DNEKTPOHHBIM M TO3WTPOHHBIM OeTa-pacmaa. I[amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprusi CBs3M HYKJIOHOB B snpe. AnepHsie cuibl. [ledekT maccsol aapa.

Snepnbie peakuuu. /leneHne u CUHTE3 AIEp.

Anepnsiii peakrop. TepMosimepubiii cuaTe3. [IpobiieMbl U MEPCIEKTUBEI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUIIbl. OTKPBITHE TO3UTPOHA.

MeTobl HAOMIOACHUS U PETHCTPAIIAN STIEMEHTAPHBIX YACTHIL.

dyHaaMeHTaIbHbIe B3auMoiecTBr. EAMHCTBO (hr3udecKoil KapTUHBI MUPA.

TexHrnueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMmepa

Buinibcona, siiepHbIil peakTop, aToMHasi 0oM0a.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLIUX YaCTHII.
Vuenuueckuu sxkcnepumenm, aabopamopHuvie pabomoi
UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).
Pa3nen 8. DjieMeHTHI ACTPOHOMHUM U ACTPOPUZHMKH
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Drtansl pa3BUTHS aCTpOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUU.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KEHUE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrtounumk sHeprum ConHua W 3BE3.
3BE3M1BI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIBHBIM KJIACC —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCJIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3M TJIaBHOW IMOCIEIOBATEILHOCTU. BHYTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BOIonMU CoJHIA U
3BE3/1. DTanbl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxeHue CosHIA B
lamaktuke. Tunsl ramaktuk. Paguoranaktuku U kBazapbl. YEpHBIE IBIPHI B siapax
rajakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopus bonbiioro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnooernus

HaGmronenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNieHUs MOJI0XKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEpHOTO MONMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon JIynsl, manet, Mneunoro [lyru.

O6o00maroiee NnoBTOpeHne

Pons ¢u3uku u  acTpoHOMHHM B HSKOHOMHYECKOMW, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU cepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (DU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAayYHOUH KapTHHE MHpPA, POJib (PU3UIECKOU TCOPUH
B (HOPMUPOBAHMM TMPEICTABICHUH O (PU3MYECKOH KapTUHE MHpPA, MECTO
dusznueckor KapTHHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MesknpeaMeTHbIe CBS3H

Nzyuenue kypca gusuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISICTCS C
Y4ETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHd MaTE€MaTHKHU,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYYHOTO
MO3HAHUSA: SIBIICHUE, HAay4YHbIH (akT, rumore3a, (Quandeckas BeIMYHMHA, 3aKOH,
TEopHsl, HaOMIOCHUE, DKCTIEPUMEHT, MOJISITUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: pemieHHEe CHUCTEMbl yPABHEHUH, TPUTOHOMETPUUYECKHUE
(YHKIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
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TOXIAECTBO, BEKTOPbI M HUX MPOEKIMM HA OCHU KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKA TOAO0OUS TPEYrOJbHUKOB,
onpeiesieHne MIoNaau IIOoCKuX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojeOaTelbHBIC
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBICHUS B )KUBOU MPHUPOJE, IEUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsA CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CIEKTPaJbHBIM
aHaIM3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKU MATrHUTHBIX  PYII,
dboTochEMKA 3eMHOM MOBEPXHOCTH, TPEJACKA3aHUE 3EMIICTPSICEHUIM.

Texnonozcusa: JTWHUAM DIIEKTPOIIEpEad, TEHepaTop MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHIYKIMOHHAS TI€Yb, pajap, pPaguoONpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapaT, BOJOKOHHAsl OITHKA,
coJiHeYHas OaTapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3NKE HA YPOBHE CPE/IJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®du3uMka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBanus (06a30BbI YpPOBEHb) AOHKHO OOECIEUUTH JTOCTHUKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTATHl OCBOCHUS y4eOHOTo npenMera «Dusnkay JTOIKHbBI
OoTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TO3WIIUEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAJIUIUOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE >KU3ZHEHHOTO
ONBITa U ONbITA JESITEIBHOCTH B IPOLECCE PEAIM3AalMU OCHOBHBIX HaIlPaBJICHUN
BOCIIMTATEJILHOU 1€ TEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKTIAHCKOM MO3UIIMNA 00YJAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAaHHUCTHYECKUX U
JNEMOKPATUYECKNX IEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX IPAXKIAHCKOIrO
o0I1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COUMAIBHBIMU MHCTUTYTaAMU B COOTBETCTBHH C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM €SI TENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTTUTAHMSA:
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c(hopMUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKOU WJIEHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHHUIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITATAHMA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBE/ICHNS,

CIIOCOOHOCTh OIICHUBATh CHUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMUHUBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHONIIEHUE K MUPY, BKIII0Yas SCTETUKY HAYYHOTO TBOPYECTBA,
npucyiiero (GU3nYecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pa3UuuHbIM cdepam mpodecCHOoHATBLHON JeATebHOCTH, B TOM
YHUCJIe CBA3AHHBIM ¢ (DU3UKON M TEXHUKON, YMEHHE COBEPIATh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00JIaCcTH
(bu3MKU HA TPOTSHKEHUU BCEH KU3HU;

6) 9KOJIOrHYECKOr0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHHE IEUCTBUI B OKPY’KaIOIIEH Cpe/ie Ha OCHOBE
3HAHUA LU YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHue ONbITa JEATEIbHOCTH SKOJOTMYECKOW HANpaBIE€HHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH MO0 (U3UKE;

7) HEeHHOCTH HAYYHOTO O3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NIECKOIN HAYKHU;

OCO3HAHME LEHHOCTM HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLIECCE
U3ydeHus:  (QU3HKKA  OCYHIECTBISITh  NPOEKTHYID H  HCCIE0BATEIbCKYIO
NEATENBbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUA
ba3oBble Jornueckue AecTBU:

CaMOCTOSITENIBHO  (OpMYIHMPOBaTh W aKTyalM3WpOBaTh  MpoOsieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU AESITEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,
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BBISIBJISTE  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B PacCMAaTPUBACMBIX
(GU3HUECKUX SIBICHUSX;

pa3palaTbiBaTh IJIaH pelIeHUs MPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATBHBIX ¥ HEMATePUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBEHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAMHUPOBATh W  BBHINOJHATH  pabOTy B  YCIOBHSX  PEAIBLHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHHUE TP PEIICHUH )KH3HEHHBIX IPOOJIEM.

Ba3oBble nccienoBaTebCKIe TeHCTBUSA:

BJIQJICTh HAYYHOHW TEPMUHOJIOTHCH, KIIFOUCBBIMH TOHSITHSIMU M METOJAMH
(bu3HUeCKON HAYKH;

BJIQ/ICTh HaBBIKAMHU y4EOHO-HCCIIEA0BATEIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B 001acTH (PU3UKH, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY
METOJIOB PEIICHUS 3aJiady (DU3UYCCKOTO COJCPIKAHUSA, NMPUMCHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BJIQJICTh BHJAMH JCATCIBHOCTH TI0 TIOJIYYCHHIO HOBOT'O 3HAHMS, €ro
UHTEPIIPETAIlMU, MPeoOpa30oBaHUI0 W TPUMCHCHHIO B Pa3jIMYHBIX YYCOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AaHUH YI€OHBIX IIPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTHl IS [OKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPhl U KPUTECPUH PEIICHHS,

aHAIM3UPOBATh TMOJIYYCHHBIE B XOAC pEHICHHsS 3a7add  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, POTHO3HUPOBATH H3MEHCHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJa4d B 00pa3oBaTEIHHOM
JESATEILHOCTH, B TOM YHCJIC TIPH U3YYCHUU (DU3HKHU;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTHh 3HaHUS 10 (U3NKE B MPAKTHUECKYIO 00JacTh
KU3HECATCIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, TPEJIaraTh OpUrHHAIbHBIC TTOAXObI U PEIICHHUS,

CTaBUTH IPOOJIEMBI U 33/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora c nupopmanueii:

BJIQ/ICTh HaBBIKAMH TOJydeHUs WHMOpMaIuu (U3UUECKOTO COACPKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIATh IOWCK, aHalu3,
CUCTEMATH3alUI0 W WHTEPIPETAIUi0 WH(pOpMAIMU pa3NIUYHBIX BUAOB U (HopM
MIPEICTaBIICHMS;

OIICHWBATH JJOCTOBEPHOCTH MH(POPMAITUH;
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WCIIONB30BaTh  CpeACTBa  HMH(POPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX
3ajay Cc coOdrofeHueM TpeOOBaHUWU HSPrOHOMHKHM, TEXHUKH O€30MacHOCTH,
THTHUEHBI, pPecypcocOepekeHusi, TPAaBOBBIX © OATHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKAaHUS B pa3IMYHBIX (opMarax c
y4€TOM Ha3zHA4YCHUs HHPOPMAINH U LEICBON ayAUTOPHH, BHIOUPAs ONTHUMAIbHYIO
(GopMy npeacTaBIEHUS U BU3YaJTU3ALINH.

KomMyHHKaTHBHBIE YHHBEpPCATbHbIE YUeOHbIe IelCTBHUS:

OCYIIIECTBIIATH OOIICHNE HA ypOKax (PU3UKH U BO BHEYPOUHOH JCSATEIHHOCTH;

pacrmo3HaBaTh TMPEANOCHUTKM KOH(DIUKTHBIX CHUTyalldd W CMATYaTh
KOH(JIMKTHI,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHON M WHIMBUIYAIbHOM
paboThI;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JCWCTBUH C Yy4&TOM OOIIHX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh  1I€TM  COBMECTHOW  JESTEIbHOCTH, OpPraHU30BbIBATH |
KOOPJUHUPOBATH JACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATH IUIAH JEHCTBUH,
pacnpenensaTh poyiM ¢ YY4ETOM MHEHUHM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla M KaXKJIOTO ydaCTHMKA KOMaHIbl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TIPOEKTHI, OIEHWBATh HIAEH C TIO3UIMU HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B PA3IMYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.
PerynsiTuBHbIE YHHBepPcaJbHbIe Y4eOHbIe 1elCTBUSA
Camoopranu3anus:

CaMOCTOSITETILHO OCYIIECTBIIATh MMO3HABATEIbHYIO AEATEIBHOCTh B 00JIACTH
GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATETILHO COCTABIISITh TUTAH PEIICHHUS PACUETHBIX M KAYECTBEHHBIX
3a]a4, MJIaH BBIMOJIHEHUS MPAKTHUYECKONH PabOThl ¢ yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JIaBaTh OIEHKY HOBBIM CHUTYAITUsIM;

pacmupsITh paMKd yY4eOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHHIA,

JenaTh OCO3HAHHBIM BBIOOpP, ApryMEHTUPOBATH €ro, Oparb Ha ceos
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OTBETCTBEHHOCTD 3a peleHue;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIHULHUH B OO0JIaCTH
(Gu3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00PAa30BATENbHBINA U KYIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAILHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIllMsIM, BHOCUTh KOPPEKTHBBI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIAJIeTh  HABBIKAMH  TIO3HABATENBHOW  pe(dIeKCHU  KaK  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTENBHBIX TPOIECCOB, HMX PpE3YylIbTaTOB U
OCHOBaHMH;

UCTIOJBh30BaTh NPUEMBI pediiekcuu TS OIEHKH CHUTYallud, BEIOOpa BEpHOTO
peleHus;

yMETh OIEHMBaTh PHUCKH M CBOCBPEMEHHO TNPUHUMATh PEIICHUS MO0 HX
CHIDKEHUIO;

NPUHUMAaTh MOTHUBBI M apryMEHTHl JPYTUX IpPHU aHaJIU3e pPEe3yJbTaToOB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, MOHUMAst CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHMMATh MOTHUBBI M apryMEHTHl JPYTUX IPHU aHaJIU3e pPEe3yJbTaToOB
TS TeNbHOCTH;

pU3HABaTh CBOE MPaBO U MPABO APYTHX HA OITHOKH.

B mpornecce gocTukeHUsT TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrPAMMBbI
no ¢u3MKe A YPOBHS cpeaHero oOmiero oOpa3oBaHus y 0OyYaromuxcs
COBEPIIEHCTBYETCS HIMOIMOHAJIbHBIH UHTEJUIEKT, Ipeanoiararomui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHWE, BUJETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOUW SMOIMOHAIBHOM cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIOCOOHOCTb aJaNTUPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKECHUIO MENU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOIEeNd ClIOCOOHOCTh MOHUMATh 3MOILMOHAIBHOE COCTOSTHUE
ApYTUuX, YYUTHIBaTh €ro TPU OCYLIECTBICHHWU OOIEHHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

MHNPEAMETHBIE PE3YJIBTATBI
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K xoniy obyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa NPUMEPAX POJib U MeCTO (PU3UMKU B (HOPMHPOBAHUU
COBPEMECHHOM HAy4YyHOM KapTWHbI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHULbl NPUMEHEHUS HW3YYEHHBIX (PU3NUYECKUX MOJeNei:
MaTepualibHas TOYKa, MHEpIUalbHas cucTemMa OTcuéra, adCOoNIOTHO TBEPAOE TEIO,
WJIeaNbHbIM a3, MOJEIN CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3apsi MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (pU3nMUYecKue SABICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U
JJIEKTPOJAUHAMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEWHOE
JIBUKEHUE, CBOOOJHOE TMAaJ€HUE T, ABWKEHHE IO OKPYKHOCTH, HHEpLUs,
B3auMojieiicTBrue Tei, nuddys3usi, OPOYHOBCKOE TBUXKEHUE, CTPOCHHUE KHUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHHE 00BbEMa TeJ MPU HarpeBaHUU (OXJIAXKACHUH ), TETLIOBOE
paBHOBECHUE, HCIAPEHUE, KOHJEHCALWs, IUIABJICHUE, KpPUCTAJUIM3alus, KUIICHUE,
BJI&XKHOCTh BO3/lyXa, INOBBILICHUE JABJICHUS I'a3a [IPY €r0 HarpeBaHUU B 3aKPBITOM
coCyle, CBs3b MEXKAY IlapaMeTpaMu COCTOSIHMsS Ta3a B M30Ipoleccax,
AJIEKTpU3aLus TeJl, B3aUMOJECHCTBUE 3aPsA/I0B;

ONKCHIBATh MEXaHMUYECKOE JIBI)KEHHME, HCMOJb3ys (PU3NYECKHE BEIMYMHBI:
KOOpAMHATA, IyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIC Te€Jla, KMHETUYECKas dHEPIUs, IMOTCHUUAJIbHAS DHEPIUs, MEXaHUUYECKas
pabora, MexaHWuYecKas MOIIHOCTh; MPHU OINHUCAHUMU TMPABUIBHO TPAKTOBATH
(bu3MUecKrii CMBICT MCIOJIB3yEeMbIX BEJIHYMH, WX OOO3HAUCHHUS W CIMHHIIBI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JTAHHYIO (DU3UYECKYIO BEIMUYMHY C JPYTUMU
BEJINYNHAMU;

ONMCHIBATH H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI WM TEIUIOBBIE SIBJIICHUS,
UCTIONB3Yyad (U3MUECKHe BEIWYHMHBI: JaBJICHHE Ta3a, TeMIeparypa, CpeIHss
KUHETUYECKAsi DHEPrus XaOTUYECKOIO IBHIKEHHS MOJICKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, padbora rasa,
KOA(Q(QUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; MpHU OMHMCAHUU
NOPaBWJIBHO TPAKTOBAaTh (U3MYECKUU CMBICA HCIOJIB3YEMBIX BEJIWYHMH, UX
0003HAUYEHUsT M E€OUHMIIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOIIUE JIAHHYIO
(Gu3nYeCcKy0 BEIMYMHY C APYTUMHU BEIUYUHAM;

ONMCHIBATh U3YYECHHBIE MIEKTPUUECKUE CBOWCTBA BEIIECTBA U IIEKTPUUECKHE
ABIIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYMHBI: IJIEKTPUUECKUN 3apsij,
JIEKTPUYECKOE I0JIE, HANPSHKEHHOCTD M0J1s, TOTCHUHMA, PA3HOCTh ITOTEHIUAJIOB;
P ONHMCAHUM NPABWIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICI HCIIOIb3YEMBIX
BEJIMYMH, UX O0O3HAUYEHMs] M E€IUHULBI;, YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIIME
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TaHHYIO0 (PU3UYECKYIO BEIMUNHY C IPYTUMU BETTUIHMHAMU;

aAHATM3UPOBATh (PUBHUECKHUE TPOIECCHI U SBIICHUS, MCIOIB3YS (PU3ndecKue
3aKOHBI U IIPUHLMUIBL: 3aKOH BceMUpHOTO TAroTreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHCHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXpPaHCHUS WMITYJIbCa,
MPUHIMI CYMEPIIO3UINKA CHWJI, TPUHIIUI PABHONPABUS WHEPIUATBHBIX CHCTEM
oTrcué€Ta, MOJIEKYISIPHO-KHHETHYECKYI0 TEOPHUI0O CTPOCHHS BEIIECTBA, T'a30BBIC
3aKOHBI, CBS3b CPEIHEH KWHETUYCCKOW SHEPTHH TECTUIOBOTO JABHKCHHUS MOJICKYJ C
a0COJIFOTHOM TeMmepaTypol, MEPBhIM 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHECHUS
ANIEKTPUYECKOTO 3apsina, 3akoH KyioHa, mpu 3TOM pa3iudarh CIIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BHIpAKEHUE W YCIIOBUS (TPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAallluH, NPUOOPOB W
TEXHHYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX O€30MACHOTO WCIOJIb30BAaHHS B
MIOBCCTHCBHOM JKU3HM,

BBITIOJHATh JKCIEPUMEHTBI TI0 WCCICOBAHUIO (U3UYCCKUX SBIICHUH WU
IPOIIECCOB C HCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3ajgady W TUMOTE3y Y4eOHOTO OIKCIEePHUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIJIONKEHHOTO OOOPYIOBaHUSA, IMPOBOJIUTH OIBIT H
(bopMynHpoOBaTh BHIBOABL

OCYHIECTBIISITh MPSMbIE M KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, MPU
ATOM BBIOUPATH ONTUMAJBHBIM CIOCOO WM3MEPEHHS M MCIOJIb30BaTh W3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKUMU  BEJIMYUHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHHM, TMPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKcupoBaTh PE3yNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOTO Tpyda MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax ydeOHOTO OHKCIIEPUMEHTa, Y4YeOHO-MCCIIENOBATEIBCKON W MPOEKTHOM
JESTENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JTAOOPATOPHOTO
000opyI0BaHNS;

pemiath pacy€THBIC 3a7adyd C SIBHO 3aJaHHON (M3HYECKOW MOJEINbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHANIM3a yCIOBUS 3a1a9d
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (HOPMYIIHI,
HeoOXomuMble it €€ penieHus, MPOBOJUTh PACUYEThl M OIEHWBATH PEATbHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PM3HUECKON BEITUYNHBI,

penaTh Ka4eCTBEHHBIE 33/1aUi: BRICTPAUBATH JIOTHYECKU HEITPOTHBOPECUNBYIO
IIEMOYKY PACCYXKICHUN C OMOpOM HAa HM3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBJICHUS;

UCIIOJIb30BaTh ~ TpW  pelmIeHWH  Yy4eOHBIX  3a7ad  COBPEMCHHBIE
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MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAILIUU
Y IIpe/ICTaBlIeHUsl Y4eOHON U HAy4YHO-TOMYJISIpHOU HH(OpMALUK, IOJYYEHHON U3
Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOIYYaeMYyI0 HHPOPMALIHIO;

MPUBOJUTH MIPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE IPOLIECCOB OKPYKAIOMIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30NacCHOCTH MpU 0OpalIeHUU ¢ IpUOOpaMu U TEXHUYECKUMHU
yCTPOICTBaMU, JIJIsl COXPAHEHUs 3710POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUSI B OKpYKaloUIel cpelie;

pabotaTh B TpyNIle C BBIIOJHEHUEM pPAa3IMYHbIX COLMAIBHBIX pOJEH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO pACHPENENsITh OOA3aHHOCTU H
IUTAHUPOBATh JIE€ATEIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBAThH
BKJIAJ] KaXKJI0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUI, B IPAKTUYECKON NEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh U €IHHCTBO
(¢u3nyeckoil KapTUHBI MUPA;

YUUTBIBATh TpaHMIIBI NPUMEHEHUS MW3YUYEHHBIX (U3UYECKUX MOJENEH:
TOUYEYHBIM IEKTPUYECKHUI 3apsijl, Jdyd CBETA, TOUCUHBII HCTOYHHUK CBETA, sIACpHas
MOJiellb aTOMa, HYKJIOHHAas MOJieJb aTOMHOIO siipa NpHU PEIIEHUU (PU3NUECKUX
3a1a4;

pacrno3HaBaTh (pusnueckue sABjIeHUs (Mpolecchl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHU U KBAaHTOBOW (DM3MKH: 3JEKTpUYECKasi MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHMTHOE JEWCTBHSA TOKAa, B3aUMOJCICTBHE
MarHuTOB, JJEKTPOMAarHUTHas WHAYKOUSA, JEHCTBHE MAarHUTHOTO IIOJISL Ha
NPOBOJHUK C TOKOM M JABIJKYIIMHCS 3apsl, SJEKTPOMAarHUTHbIE KOjeOaHus U
BOJIHBI, IIPSIMOJINHEWHOE PACHpPOCTPAHEHHE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTepdepeHums, aAudpakuus U HOAApU3aLUs CBETa, JIUCHEpPCHs CBeTa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBCHHE
JUHENYaToOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHas M HUCKYCCTBEHHas

PaarOaKTUBHOCTD;
ONMKUCHIBATh U3YUYEHHbIE CBOMCTBA BelleCTBa (3JIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pPa3IU4HBIX  Cped) |

AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOLIECCHI), HUCHONB3Yysl (PU3MUECKUE BEITUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs cuia, paboTa TOKa,
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WHIYKIMST MAarHUTHOTO TMOJs, cuiaa Awmmepa, cwia JlopeHIia, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHUs 3JCKTPUYCCKOTO W MAarHUTHOTO TIOJICH, TIEPHOJ W YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii M Cuja ToKa B MpoIecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSHUE W
ONTHYECKAs] CHJIA JIMH3BI, TIPU OINHMCAHWHM TPABUILHO TPAKTOBATh (PU3HUYSCKHIM
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHWS U CAUHUIIBI, YKa3bIBaTh
(GOpMyIIBI, CBS3BIBAIOIIME JAHHYIO (QHU3UYCCKYI0 BEIUYMHY C JAPYTHMH
BEIIMYMHAMU;

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHUS W TIPOIECCHI, HCIIONB3YS
(Gu3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
JacToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IMTEPUO.T TIOJypaciaja, SHEPTHUSI CBSI3U
ATOMHBIX SI7E€P, TPH ONHWCAHWM TIPABWIBHO TPAKTOBATh (DU3WUCCKUNA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUsS W CIAWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYK (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIUMCIISATh 3HaUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3MUYECKHUE TMPOICCCHI U SBIICHUS, WCIIOJIB3Ys (PU3HUCCKHEC
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCIIEOBATCIBHOTO U MapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIa, 3aKOH 3JEKTPOMArHUTHOMN
UHIYKIIUHA, 3aKOH TIPSIMOJIMHEHHOT'0 PacCIpOCTPAHECHHS CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OiHIITeHHa misa doTodddexTa,
3aKOH COXPAaHEHHUS JHEPrUH, 3aKOH COXPAHEHHUS HMMITYJIbca, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHUsS MacCOBOI'0O 4HCia, MOCTyNaTel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKEHHE M YCJIOBHUS (TpaHMIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAIlpaBJIEeHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, CHJIbI AMniepa u cuibl JIopeHna;

CTPOUTh M ONHUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3EpKajoM,
TOHKOM JIMH30M;

BBITIONHATh JKCHEPUMEHTHI TI0 HCCIENOBAHUIO (DU3UYECKUX SBICHUNA U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHUI: TPH 3TOM
dbopmynupoBaTh mpobJeMy/3amady M THIOTE3y y4eOHOro AKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBaHUSA, MPOBOJUTH OMBIT U
(bopMyITHPOBATH BHIBOIHI;

OCYIICCTBIISITh MPSMbBIE M KOCBEHHBIC U3MEPECHUS (PU3NIECKUX BEIIMYWH, TPU
ATOM BBIOMPATH ONTUMAJBHBIM CIIOCOO WM3MEPEHHS M HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIWYMH C HCIOIH30BAaHUEM
NPSMBIX HM3MEPEHHH: NMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
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pe3yabTaThl MOJYYCHHON 3aBUCHMOCTH (PU3WYECKUX BEIWYUH B BHJE TaOIUI] U
rpauKoB, AeIaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHMS;

co0JIro1aTh MpaBwiia 0E30MacHOr0 TpyAa MpU NMPOBEACHUU HCCIEAOBAaHUN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
AESITENFHOCTH C WCIOJB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
o0opy0BaHus;

pemiatb pacy€éTHbhIC 3a7auyd C SIBHO 33aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (DU3UUECKYIO MOJENb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOAMMEBIE Ui €€ pelieHUusl, MPOBOAUTh PACUYETHl U OICHUBATH PEATBbHOCTH
MOJTyYEHHOT'0 3HAUCHUST (PU3UUYECKON BETUINHBI;

pelaTh KaueCTBEHHBIE 3a/1a4M: BEICTPAUBATh JIOTHUECKH HETIPOTHBOPEUUBYIO
[ETI0YKY PACCY)XJIEHUI C OMOpOi Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
Gu3NYECKUE SIBICHUS;

UCTIONB30BaTh  MpPU  pPEIMICHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBaHUS, MHTEPIIPETAIIUN
Y TIpEICTaBIICHUS y4eOHON M HayIHO-TIOMYJISIPHOW WH(OPMAIIUY, TIOTy4YEeHHOU U3

pa3IMYHBIX ICTOYHUKOB, KPUTHIECKH aHATM3UPOBATH MOIyIaeMyI0 HHPOPMAIIHIO;

OOBSICHAT, TMPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS X O€30MacHOT0 UCIOIB30BAHUS B TTOBCEIHEBHOM

KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOW >KU3HU
U1 obecniedeHrs 6€30MacHOCTH TPU OOPAICHUH C MPUOOPAMHU U TEXHUUYECKUMU
yCTPOMCTBAMU, JJIsl COXPAHEHUS 3JI0POBBSI U COOIIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIeH cpenie;

paboTaTb B Tpymme C BBHIMOJIHEHUEM pA3IMYHBIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBaTh pPabOTy TPYyHNbl, pPALMOHAIBHO PpACHpPElessiTh O0O0S3aHHOCTU U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJ€KBATHO OLCHUBATDH
BKJIaJ] K&XJI0OT0 U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTPUBAEMOM MPOOIEMBI.

29



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KonuuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabusie | IIpakruuyeckne | (un¢poBbie)
NPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBare/ibHbIE
pecypcbl
Pa3znea 1. ®U3UKA U METO/Ibl HAYYHOTI'O ITO3HAHUSA
bubmmoreka [JOK
1.1 ®du3nKa U METOIbI HAYYHOTO TIO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro mo pazneny 2
Pa3znen 2. MEXAHUKA
bubmmoreka [JOK
21 Kinewaritia ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlumamiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aK0OHBI COXPAaHECHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 0 1 bubnuoreka [IOK
' TeopuH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TepMO M HAMMKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELIECTBA. 5 0 0 bubnuoreka LIOK

®da3oBbIe MepexOo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznea 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
41 UICKTPOCTATHI 10 1 1 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIM AIIeKTpUYECKH TOK. TOKHM B bubnuoreka [IOK
4.2 12 1 1
pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4
11 KJIACC
Kosan4yecTBo 4yacon JIeKTPOHHBbIE
HaumeHoBaHUe pa3iesioB U TeM
Ne n/n Kontpoabnbie | IMpaktuueckme | (ndppoBbie)
NMPOrpamMmbl Bcero
padoThI padoThI oOpasoBaTe/IbHBIE
pecypchbl
Pazgen 1. 9JIEKTPOAUHAMUKA
MaruutHoe noJie. DIeKTpOMarHuTHas bubnuoreka [IOK
11 11 1 3
WHIYKLMS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3J1eKTPOMAarHUTHbIE 9 0 1 bu6nuoreka LIOK
' KoJ1e6aHus https://m.edsoo.ru/7f41c97c¢
99 MexaHnueckue 1 3eKTPOMarHUTHbIE 5 1 0 bubnunoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onriia 10 0 3 https://m.edsoo.ru/7f41c97¢c
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Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUY OTHOCUTEJILHOCTH

31 OCHOBBI cHeIUAILHOM TEOpUHU 4 1 0 bubnuoteka [IOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI PUBUKA
41 DJIEMEHTHI KBAHTOBOU ONITUKUA 6 0 0 bubmmorexa HOK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.2 4
Crpoenue atoma 0 0 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOE A7pO S 0 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [JOK

5.1 DJIEMEHTHI aCTPOHOMHH M aCTPODU3HKHU 7 1 0 htts://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 O6o061maroniee NOBTOPEHHE 4 0 0 Et?;fs?/l;ln(;:ee(izicﬁ?/ff4lc97c
Hroro no pazneny 4
PeszepBHOE Bpemst 3 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaundecTBo 4acos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Koutposabnbie | IlpakTruyeckue
n/m Bcero H3yYeHHMs1 | oOpa3oBaTesibHbIE
padoThI padoTbl
pecypchbl

1 ®usnka — Hayka o npupoje. Hayunsie 1 0 0 bubnuoreka [IOK
METO/Ibl IO3HAHUS OKPYXKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poib 1 MecTo hu3uku B GopMUPOBAHUHU

2 COBPEMEHHOI 1(Jba HOM K;b TI:/IHIj)MI/I a, B 1 0 0 bubmmorexa [JOK

p N i P vp ’ https://m.edsoo.ru/ff0c33e6

MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubnuoreka [IOK

3 1 0 0
nerxenus. [lepemenienne, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpsAIMOJIMHENTHOE 1 0 0 bubmuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHENHOE 1 0 0 bubmuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢
CBoboaHOE maieHue. Y CKOPEHHE bu6mmoreka [JOK

6 1 0 0
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBosuneitHoe nukenue. J|Brxenue 1 0 0 bu6mmoreka [JOK
MAaTepUaIbHOM TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
ITpuanun otHocutensHOCTH I'anunest.

8 I/Ige HI/IaJ'ILHLIe CHCTEMBI OTCUETA 1 0 0 bubnnorexa [JOK

pit . ' https://m.edsoo.ru/ffOc3be8

[IepBriit 3axk0H HproTOHA

9 Macca tena. Cuna. [punnun 1 0 0 bubnuoreka [IOK
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Cynepno3uuu cuil. Bropoi 3akoH
HeroTona 1y MmaTepuabHOM TOYKU

https://m.edsoo.ru/ff0c3be8

Tperuii 3akon HeroToHa 14 bubnuorexa [IOK

10 0
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8

1 3akoH BceMupHOTO Tsrotenus. Cua 0 bubnuoteka [IOK
TskecTH. [lepBast kocMuueckas CKOpOCTh https://m.edsoo.ru/ff0c3d00

bubmmoreka [JOK

12 Cuna octu. 3akoH ['yka. Bec Tena 0

yrpyr e https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagdumueHt TpeHus.
13 Cuia CEHpOTHBneI({bp(Il:I pu )IBI/I)P;GHI/II/I 0 bubmorexa [OK
https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTH WJIHU ra3e
[TocTymarensHOE U BpaIlaTebHOE

14 JBIKEHHUE a0COJIIOTHO TBEPIOTO Tea. 0 bu6mmoreka [JOK
MowmeHnT cuinsbl. [1nevo cuinbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
Nmnynsc MaTepuanbHOM TOUKH,

15 CHUCTEMBbI MaTE€pPHUAIbHBIX TOYECK. 0 bubnuoreka [IOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBIKEHNE
PaboTa 1 MOIIHOCTB CHITBL.

16 Kunetnueckas sHeprust MaTepuanbHOW 0 bubnuoreka [IOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KHHETHYECKO SHEPTrUuun
[ToTeHnManpHas YHEPTHUSL.

[ToTeHimansHas sHeprus 0
1 . P YIPYT bu6nuoreka LIOK
17 ne(opMUPOBAHHOH NPYKUHBIL. 0

IloTenumnanbHas OHEpTIUA TCJIa BOIM3H
TOBCPXHOCTHU Semau

https://m.edsoo.ru/ff0c461a

34



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[ToTeHManbHBIC U HETIOTEHITUAIEHBIC
cwibl. CBsi3b pabOTHI HEMOTCHIIUATBHBIX

18 CUJI C K3MEHEHHEM MEXaHUYCCKOM bubmmorexa [OK
https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOMN SHEPrUn
JlabopaTtopHnast pabota «lccnenoanue
19 CBSI3U PabOTHI CUJIBI C U3MEHEHUEM bubmmoreka [JOK
MEXaHUYECKOW IHEPTUU TEJIa Ha TpUMEpe https://m.edsoo.ru/ff0c478c
pacCTsHKEHUS PE3UHOBOTO JKI'yTa)
KoutponsHas pabdora no teme
20 «Kunemaruka. /lnHamMuka. 3aKOHBI brommorexa [TOK
) ) https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE)
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
. bu6mmoreka [JOK
21 KMHETUYECKON TeopuH. bpoyHOBCKOE
https://m.edsoo.ru/ffOc4dc2
newkenne. Jquddysus
XapakTep IBU>KEHUS U B3aUMOICHUCTBUS bubnuoreka [IOK
22 4acTHI BemecTBa. Moaenu CTpOCHHS https://m.edsoo.ru/ffOc4dc2
ra3oB, KUIAKOCTEH M TBEPABIX TEJ
23 Macca mosekyn. Konudectso Bemecrsa. Bubmmorexa [IOK
TocTostHuas ABOrapo https://m.edsoo.ru/ffOc4dc2
Tennosoe paBHoBecue. Temneparypa u bubnunoreka [IOK
24 e¢ usmepenue. lllkana remneparyp https://m.edsoo.ru/ffOc4dc2
Llenbcus
o5 Wneanbusiii raz B MKT. OcHoBHOE bubmuoreka [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
N P vyp P bubmuoreka [IOK
26 CpeIHEN KNHETUUECKON SHEPTUU

ABUIKCHUSA MOJICKYII. ypaBHeHI/Ie

https://m.edsoo.ru/ff0c511e
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Memnpeneesa-Kianeiipona

bubmuoreka IIOK
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 0 https://m.edsoo.ru/ffoc511e
JlabopatopHnast pabora «VccrnenoBanue bubnuoteka [IOK
28 3aBHCHMOCTH MEXIY MapaMeTpaMu 0 https://m.edsoo.ru/ffoc511e
COCTOSIHUS Pa3pEKEHHOTO ra3ay
29 N3onponeccel B H1eaabHOM r'a3e v UX 0 bubnuoreka [IOK
rpaguveckoe mpeICTaBIeHNue https://m.edsoo.ru/ff0c570e
Bnyrpennsis sHeprus
TEPMOAMHAMHYECKON CHCTEMBI U
poA N bubnuoteka [IOK
30 crocoOsl e€ n3menenus. Kommuectso 0
https://m.edsoo.ru/ff0c5952
TEIJIOTHI U paboTa. BHyTpeHHsIsI SHEpTUs
OJIHOATOMHOTO HUJICAJIbHOTO ra3a
bubmmoreka [JOK
31 B 0
HARL TeonepenatH https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMI0EMKOCTD BEIIECTBA.
bu6mmoreka [JOK
32 KonudecTBo TEIIOTHI pU 0
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnquabaTHbIN Mpolece
33 [TepBrlil 3aKOH TEPMOIMHAMUKH U €70 0 bubnuoreka [IOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs npoiieccoB B pUpoIe. 0 bubnuoreka [IOK
BTopoii 3ak0OH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicreus u KI1/] Tennosoii 0 bubnmoreka [JOK
MAallHbI https://m.edsoo.ru/ff0c600a
bubnmoreka [JOK
36 uxs Kapro n ero KI1J1 0 https://m.edsoo.ru/ff0c600a
37 DKoJorn4YecKue npooIeMbl 0 bubnuoreka [IOK
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TCIUIOOHCPI €CTUKU

https://m.edsoo.ru/ff0c600a

Oo6o0matommii ypok «MosexyisipHast

bu6mmoreka [JOK

38 0
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora o teme
39 «Monekysipraas puznka. OCHOBBI 1 bubmorexa [OK
YAP ' https://m.edsoo.ru/ff0c6a50
TEPMO IUHAMUKI
40 [TapooOpa3oBaHue u KOHJEHCAIUSL. 0 bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas 1 OTHOCHTEITbHAS 0 bubmmoreka [JOK
BJIAKHOCTH BO3/TyXa. HachllieHHbII map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u
42 amopdHbIe Tes1a. AHU30TPOTINS CBOWCTB 0 bubnuoteka [IOK
KpHCTaIOB. JKuIKHe KpUCTAIIIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaAIbI
[1naBneHue u KpUCTAIITU3ALHSL.
43 V nenpHasg TEIUIOTA IJIABJICHUS 0 Bubmaotexa HOK
) https://m.edsoo.ru/ff0c6708
CybOnumanus
bu6mmoreka [JOK
44 YpaBHEeHHE TEIIOBOTO OaaHca 0 httos://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Temi. DIeKTPUIECKUM 0 bubnuoreka [IOK
3aps. JIBa Buia 35IeKTPUYECKUX 3apsiJIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOTHUKY, AUANEKTPUKU U
46 H(I))n OBOJHHUKH 3aK(fH COXpaHEeHUs 0 Bubmorexa HOK
yip ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOT O 3apsiia
B3aumopeiictBue 3apsiioB. 3aKoH
N . bubmuoreka [IOK
47 Kynona. Toyeunslii 21eKTpu4ecKuit 0

3apsif

https://m.edsoo.ru/ff0c6ced
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Hanpsyk€HHOCTB 37IEKTPUYECKOTO TIOJIS.

48 [TpuHIHIT CyNIEepIO3UIHN SITEKTPUIECKUX 0 0 bubmmorexa LIOK
. N https://m.edsoo.ru/ff0c6df2
nosen. JIMHUK HanpsHKEHHOCTH
49 PaboTa cui1 2JIeKTPOCTaTUYECKOTO TIOJISI. 0 0 bubnuoteka [IOK
[Torenuman. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U TUDIIEKTPUKH B
50 SHI)GKTpiL)CTaTI/I‘{é[CKOM nfne. 0 0 bubmorexa IOK
https://m.edsoo.ru/ff0c7018
JlnpnekTpudeckas MPOHUIIAEMOCTh
N bubnuoteka [IOK
51 DnextpoéMkocTh. KoHaeHcaTop 0 0 httos://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJICHCATOpa. DHEPrHs 3apsDKEHHOTO 0 0 bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlabopaTopras pabora "M3amepenue 0 . lr?tI;IDGSJII;I;T;IZ?)OL[r(U)/I:fOCHCO
AIEKTPOEMKOCTH KOHAEHcaTopa" S '
[IpunIUI 1ECTBUS U IPUMEHEHHUE bubmuoreka [IOK
KOHJIEHCATOPOB, KOMMUPOBAIHHOTO https://m.edsoo.ru/ff0c72c0
54 amnmapara, CTpyHHOTO IPUHTEpa. 0 0
DnexTpocTaTHuecKas 3alluTa.
3azemiieHne EKTPOIPUOOPOB
DNEKTPUUYECKUH TOK, YCIOBUS €r0 bubnuoreka LIOK
55 cymiecrBoBanus. [locrosHusli Tok. Cnna 0 0 https://m.edsoo.ru/ff0c72c0
toka. Hanpsixenue. ConmpoTUBIICHHE.
3akoH Oma Ji1s ydacTKa Lenu
[TocnenoBarensHOE, TapauieabHOE,
56 CMEIIaHHOE COEIMHEHHNE TPOBOTHUKOB. 0 05 bubnuorexa [IOK

JlaGopatopHas pabota «3yuenue
CMEIIaHHOTO COeTMHEHUS] PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTa 1 MOIIHOCTB NMEKTPHUYECKOTO

bubmuoreka IIOK

57 0 0
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH Oma aJ1s1 I0JIHOM (3aMKHYTOM)
anekTpuueckon uenu. Koporkoe
P 5 P bubnuoteka [IOK
58 3ambIikanue. JlaboparopHas padora 0 0.5
https://m.edsoo.ru/ffOc7ae0
«M3mepenune J/]C uctouHnka Toka u ero
BHYTPEHHETO COTIPOTUBIICHUS
Pesepusriit ypok. KontposibHas pabota
59 1o T:Me "SJZ]:KT onHHaiHKa" / ’ 1 0 bubmmorexa [OK
- P https://m.edsoo.ru/ff0c8c56
Bcepoccwuiickas mpoBepodHas paboTta
O6006marmui ypok
60 DieKTpo HaMyI/II)Ka / Beepoccuiickast 1 0 bubmuorexa LIOK
(HICKTPOIH ¢ p https://m.edsoo.ru/ff0c88be
poBepoyHas padbora
DIEeKTpOHHAs MPOBOUMOCTb TBEPABIX bubnuoteka [IOK
61 METaJUIOB. 3aBUCUMOCTb COMPOTHUBIICHUS 0 0 https://m.edsoo.ru/ff0c88be
METaJJIOB OT TeMIEepPaTypBhl.
CBepXIpoBOIMMOCTh
6 DIeKTpUUECKHii TOK B BAKyyMe. 0 0 bubnmorexa LHOK
CBOCTBA AIEKTPOHHBIX TYUKOB https://m.edsoo.ru/ff0c88be
[TonynpoBoaHUKH, UX COOCTBEHHAs U
63 IIpUMECHas MpOBOAUMOCTh. CBOICTBa 0 0 bubnuoreka [IOK
p—n-nepexona. IlosynpoBotHUKOBEIE https://m.edsoo.ru/ffOc84ae
pUOOPHI
DNeKTpUUECKU TOK B paCTBOPAX U
64 pacIuiaBax 3JI€KTPOJIUTOB. 0 0 bu6nuoreka [IOK
DNEKTPOIUTHYECKAs TUCCOLMALINA. https://m.edsoo.ru/ff0c82ba
DneKTpon3
65 DNEeKTpUUECKUI TOK B ra3ax. 0 0 bubnuoreka [IOK
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CamMoCTOSTEeNIbHBIN U https://m.edsoo.ru/ffOc84ae
HECaMOCTOSTENBHBIN pa3psal. MoyHus.
[lnazma
DneKTpudecKue MPUOOPHI U YCTPOICTBA
66 U UX Hp aKTI/IlleCKfe i II?IMCH}C/HT/IPG 1 0 0 bubmmorexa [OK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH O€30M1aCHOCTH
KontponpHas pabora no teme
67 «Qnekrpocraruka. [locTossHHBII 1 1 0 bubnuoteka [IOK
ANEKTPUYECKUH TOK. TOKM B pa3InyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
68 PezepBHrIit ypok. O600MmIaronmii ypok 1 0 0 bubnuoteka [IOK
o temaM 10 kiracca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO HACOBIIO 68 5 4
[TPOT'PAMME
11 KIIACC
Kosan4yecTBo 4yacon JJIeKTPOHHBbIE
ara uugpoBbie
Ne o/m Tema ypoka Kontposbnbie | Ilpakruueckue A p
Bcero u3ydyeHusi | oOpasoBaTe/bHbIC
padoTsI padoThbI
pecypchbl
[TocTosiHHBIE MAarHUTHI M UX
1 B3aUMOJIeHCTBUE. MarHUTHOE TOJIE. 1 0 0 bubmuoreka [IOK
BexTop MarHMTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOM MHAYKLIUU
9 MarsuTHOE€ 110JI€ IPOBOAHUKA C 1 0 0 bubnuoreka [IOK

ToKOM. OmbIT DpcTeaa.

https://m.edsoo.ru/ff0c98fe

40



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

B3anmoneicTBre NpoBOJHUKOB C
TOKOM

Jlabopartopnas padota «/3ydenue

bu6mmoreka [JOK

MAarHUTHOTO I10JIS1 KATYIIKU C TOKOM» 0 https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISL HA
MPOBOJHUK ¢ TOKOM. Crita AMriepa.
JlabopaTtopHnas pabota 0 bubnuoteka [IOK
«UccaenoBanue neiicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMUTa Ha PaMKYy €
TOKOM)
JlelicTBME€ MarHUTHOTO TOJIST HA
JBIDKYIYIOCS 3apsPKEHHYIO YaCTHILY. 0 bubnuoreka [IOK
Cuna Jlopenna. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpomariuTHas nHaykuus. [lotok
BEKTOpa MarHUTHOW uHAyKuu. I/1C 0 bubnuoreka [IOK
WHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOM https://m.edsoo.ru/ff0c9df4
uHayknuu apanes
JlabopaTopHas paboTa
«I/IccienozaHH: SIBJICHUS 0 bubmmorexa LIOK

= https://m.edsoo.ru/ff0cal50
3NEKTPOMArHUTHON WMHIYKIIMH
NunykTtuBHOCTSB. SIBIEHUE
camonHaykuu. 9J1C caMOMHAYKIIMY. 0 bubnuoreka [IOK
OHeprus MarHUTHOTO TOJIS KaTyLIKN https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHuueckue ycTpoiucTBa U ux
MIPUMEHEHHE: TOCTOSIHHBIE MarHUTHI, 0 bubmorexa [OK

QJICKTPOMArHUTHI, SJICKTPOABUTATCIIb,

https://m.edsoo.ru/ff0ca600
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YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS MEYb

Ob6o06maromuii ypok «MaraHutHoe

bu6mmoreka [JOK

10 0
1oJie. DJIEKTPOMArHUTHASI MHAYKIUS» https://m.edsoo.ru/ffOcab82
KontponpHas pabora no reme
11 «MarsuTtHoe 1noJe 1 bubmmorexa [OK
' https://m.edsoo.ru/ff0cad58
DNEeKTPOMAarHUTHAS HH TyKITHSD
CB00OOHBIE MEXaHUYECKUE
koseOanus. ['apMoHHnUeckue
12 KoJjieOaHus. YpaBHEHUE 0 brommorexa [TOK
7P . https://m.edsoo.ru/ffOcaf06
TapPMOHHYECKHUX KOJIeOaHH.
[IpeBpamnienue sueprun
JlabopaTopHas paboTa
13 «ccnegoBanue 3aBUCUMOCTH 0 bubnuoreka [IOK
repuoaa MajbIX KojaeOaHuii rpy3a Ha https://m.edsoo.ru/ffOcaf06
HUTH OT JUTMHBI HUTH U MacCChI TPy3a»
Koneb6arenbHblii KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
14 HIeaIbHOM KOJIEOATEIIFHOM KOHTYPE 0 Bubmorexa HOK
pe. https://m.edsoo.ru/ff0ch820
AHanorust M1y MEXaHHYECKHUMH U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU
®opmyna TomcoHa. 3akoH
15 COXpaHECHHMSI YHEPTUH B UCATTLHOM 0 bubmmorexa [IOK
P p g https://m.edsoo.ru/ffOcb9c4
KoJiebaTeTbHOM KOHTYpE
[IpencraBnenue o 3aTyXaronmx
16 KosiebaHusAX. BbIHYXIeHHbIE 0 bu6nuoreka LIOK

MeXaHH4YeCKHe KoJieOanus. Pe3oHaHc.
BLIHY)K,Z[CHHLIC QJICKTPOMAIrHUTHLIC

https://m.edsoo.ru/ffOcbb86
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KoJieOaHus

[lepemennslii Tok. CUHYCOUIATBHbII
MepEMEHHBINA TOK. MOIIHOCTH

bu6mmoreka [JOK

17 HCIBGMCHHOFO TOKa. AMIUTUTYIHOE U 0 https://m.edsoo.ru/ff0cbd34
NEHCTBYIOIIEE 3HAUCHHE CUIIBI TOKA 1
HaIPsHKCHUS
Tpaucdopmarop. ITpon3BoacTBO,
18 ngpeﬂi){apn HOTI;)e6JI;eHHe 0 bubmmorexa [OK
. https://m.edsoo.ru/ffOcbd34
AIEKTPUIECKOIN SHEPTUU
YCTpOoCTBO U MPAKTUUECKOE
19 MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA, 0 bubnuoreka [IOK
reHeparopa nepeMeHHOro Toka, https://m.edsoo.ru/ff0cc324
JIMHUH 3JIEKTporepeaayd
DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE AIEKTPOIHEPT UH.
20 KynbsTypa ucnoss3oBanus 0 bubmorexa [TOK
. https://m.edsoo.ru/ff0cc324
AJIEKTPOSHEPTUU B MIOBCEIHEBHOM
AKU3ZHU
MexaHn4yecKue BOJIHBI, YCIOBUS
21 pactipoctpanenus. [lepuoa. CkopocTb 0 bubnunoreka [IOK
paclpoOCTpaHEHUS U JIJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie 1 TPOAOIbHBIEC BOJIHBI
29 3Byk. CkopocTsb 3ByKa. [ poMKOCTH 0 bubnunoreka [IOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIEKTPOMArHUTHBIE BOJIHBI, KX
23 cBolicTBa U ckopocTs. [llkana 0 bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
3IEKTPOMArHUTHBIX BOJIH
24 [IpuHUIUIIBI paTuOCBS3U U 0 bu6mmoreka [JOK
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TeneBuAeHus. Pa3purue cpeacts
cBa3u. Pagnonokanusa

https://m.edsoo.ru/ffOccfe0

KonTtponsnas padora «Konebanus u

bu6mmoreka [JOK

25 BOJIHBI» 1 https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHelHOE pacpOCTpaHEHUE
26 CBETa B OJJHOPOJIHOM Cpeje. 0 bubnuoteka [IOK
ToueuHbIil HCTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbBI
27 oTpaxkeHus cBerta. [locTpoeHue 0 bubmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHMil B IIJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
o8 BHYTpeHHee oTpakeHue. [IpenenbHbiii 0 bubnuoreka [IOK
YI'0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpayKeHUs
29 JlaGopatopnas pabota «3mepenue 0 bubnuoreka [IOK
I1OKa3aTelIsl IPEJIOMIICHUS CTEKII) https://m.edsoo.ru/ff0cd67a
JIun3sl. [TocTpoeHne n3o0pakeHuii B
30 nuH3e. Dopmysa TOHKOH JIMH3BI. 0 bubmmorexa [IOK
https://m.edsoo.ru/ffOcddle
YBenuueHue TuH3bI
JlaGopaTopHas paboTa bubnuoreka [IOK
31 «HccnenoBanue CBONCTB 0 https://m.edsoo.ru/ffOcddle
M300paKeHU B TMH3aX»
Hucnepcus cera. CI0OXKHBIN COCTaB bubnuorexa [IOK
30 6enoro ceera. L[Bet. JlabopaTtopHas 0 https://m.edsoo.ru/ffOcddle
pabota «HabmrojeHne aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpakuums 0 bubnuoreka [IOK
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ceta. Judpakunonnas pemeérka

https://m.edsoo.ru/ffOced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubmmoreka [JOK

34 0
[Tonapusanus cera https://m.edsoo.ru/ff0cf02e
OnTuyeckue mpruOOPHI U YCTPOKCTBA
35 Y YCIIOBHSI HIX I6)esor11)aCH0};0Tp 0 brbamorexa HOK
M https://m.edsoo.ru/ffOcf02e
MIPUMEHEHUS
I'paHUIBI IPUMEHUMOCTH
36 KJIacCU4YEeCKOU MexaHuKH. [locTymarel 0 bubnuoreka [IOK
CIIEIMAIBHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEJTEHOCTH
OTHOCUTEITHFHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BPEMEHU U COKPAICHUE 0 bubmmorexa [JOK
p P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEPrusi U UMNYJIbC PEISITABUCTCKOM
38 gacTunbl. CBA3b MAacChl C DHEPTHUEH U 0 bubmmorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
AMITYJIbCOM. DHEPTHSI TIOKOS
KonTtponsHas padorta «OnTuka.
39 OCHOBBI CIEUATIBHOW TE€OpUHU 1 bubmorexa [OK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
®otonbl. Popmyna [nanka. DHeprus bubnunoreka [IOK
40 0
U UMIyibC GPoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eufs 1OK
nonroTeKa
41 .0 A.T. 0
Porooexra. Orrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potodrpdekra. YpaBHeHue
42 QﬁHMTe(I‘EHa Jil(p(boma(bg)ema 0 Bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosdpdexra
43 JHasnenue cera. Onbithl [1. H. 0 bubmuoreka [IOK
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Jlebenesa. XuMHUeCcKoe NEHCTBUE
cBeTa

https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTsa u
MIPAaKTUYECKOE IPUMEHEHUE:!

bu6mmoreka [JOK

44 0
¢doTodneMeHT, POTOAATIHK, https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenne 3amad 1o reme « DJ1eMEHTHI 0 bubmmoreka [JOK
KBAHTOBOM ONTHKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. ONBITEI
46 Pezepdopna mo paccesHUIO 0-9aCTHUIT 0 bubmorexa [OK
' https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenp aroMa
bu6mmoreka [JOK
47 I1 b 0
OCTYTIATRL HOpa https://m.edsoo.ru/ff0d0afa
W3ayuenne n nornomnienre (OTOHOB
48 o I/I}ll'lqe exone aTOM;:; O,Z[HO(li")O OBH 0 bubmmorexa [JOK
p p N P https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha Apyroil. Buapl criekTpos
BomHoBEblIe cBolicTBa yacTull. BoIHEI
49 ne bpoits. KopnyckyisipHo- 0 bubnuoreka [IOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE M3JTy4YeHHE
OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
50 Pess) o z[Ia)l 1'I1[;I onpeaeiICHUIO 0 Bubmorexa HOK
pPHOP P https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJOAKTUBHOTO H3JIy4EHUS
CoiicTa anbda-, 6era-, ramma-
51 n3iyueHus. Bausaue 0 bu6nuoreka LIOK
PaIMOaKTUBHOCTH Ha JKHUBbIE https://m.edsoo.ru/ff0d0fd2
OpraHu3MBbI
52 OTKpbITHE IPOTOHA U HEUTPOHA. 0 bubnuoreka [IOK
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N3ortombl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'aMma-usnydeHue

https://m.edsoo.ru/ff0d1162

DHeprusi CBs3U HYKJIOHOB B sJIpe.
SnepHpie peakuuu. SnepHbii

53 peaktop. [IpoOrembl, NepCIeKTUBHI, 0 brbmmorexa HOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE aCTIEKThI SIepHON
SHEPreTUKU
OnemeHTapHble YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS 1
pEerucTpanuu dJI€MEHTAPHBIX YaCTHULL. bubnnoreka [IOK
54 . 0
Kpyrasiit cronn «@yHnameHTanbHble https://m.edsoo.ru/ff0d0e38
B3anMoiecTeud. EnuHCTBO
(buznyecKkoi KapTUHBI MUPa»
Otansl pa3BUTHS ACTPOHOMUH. bubnuoreka [IOK
[IpuknagHoe U MUPOBO33PEHUYECKOE https://m.edsoo.ru/ff0d0e38
55 3Ha4YE€HHE ACTPOHOMUM. Buy 0
3B&3aHOrO Heba. Co3Be3aus, sipKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE
nerxenue. ConHevHas cucreMa
56 Connue. ConHeuHas aKTUBHOCTb. 0 BH6JIIHOTeKa HOK
Wcrounnx saepriu CoHIA 1 38831 https://m.edsoo.ru/ff0d0e38
3BE3/1bI, UX OCHOBHBIE bubnuoreka [IOK
XapaKTEPUCTUKHU. 3BE3/bI INIABHOU https://m.edsoo.ru/ff0d0e38
57 MOCIIEI0BATENbHOCTH. BHyTpeHHEE 0

crpoenue 3Bé3a. CoBpeMeHHbIE
MPEACTABICHHUS O TPOUCXOKICHUHN U
sBosronnu CoJtHIIa 1 3BE3]]
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Muneunsbii [Tyte — Hama ["anakrtuka.
[Tonoxenue u nuxkenue CoaHIA B

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

58 lanakruke. ['anakruku. Y€pHbie 0
JIBIPBI B SIJIPAX TATAKTUK
Bcenennas. Pazberanue rajakTuk. bubnuoteka [IOK
59 Teopus bosbmoro B3peIBa. 0 https://m.edsoo.ru/ff0d0e38
PennkroBoe uznydenue.
Meraranaktuka
bubmmoreka [JOK
60 HepereHnble npo0ieMbl aCTPOHOMUH 0 https://m.edsoo.ru/ff0d0e38
61 KonTponbHas paboTa « DIeMeHTHI 1 BH6JIIHOTeKa LHOK
ACTPOHOMHHU H ACTPODHIMKI» https://m.edsoo.ru/ff0d0e38
O606maromuit ypox. Ponb pusuku u bubnuoteka [IOK
ACTPOHOMHUH B SKOHOMHYECKOMH, https://m.edsoo.ru/ff0d0e38
62 TEXHOJOTHYECKOM, COIMATLHON U 0
3THYECKOH cdepax esTeIbHOCTH
yesoBeka
O6o06matromuii ypok. Pois u Mmecto bubmuoreka [IOK
63 (U3MKH U aCTPOHOMUU B 0 https://m.edsoo.ru/ff0d0e38
COBPEMEHHOI HayYHOU KapTUHE MUpa
O6o6maromuit ypok. Posb bub6nuoreka LIOK
64 (uzudeckoit Teopun B GOPMUPOBAHHH 0 https://m.edsoo.ru/ff0d0e38
npeacTaBiIeHu o puzndeckoi
KapTUHE MUpPa
O6o6maromuit ypok. Mecto bubnuorexa [IOK
65 (bu3n4ecKoi KapTUHBI MUpa B 0011IEM 0 https://m.edsoo.ru/ff0d0e38

paay COBPpEMCHHBIX €CTCCTBCHHO-
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HAay4HBIX [IPEACTABICHUH O IIPUPOAC

66 PesepBHbIi ypok. MarHuTHOE T10JI€. 1 0 Bubmorexa LIOK
DJeKTpOMarHUTHAsE UHTYKIUS https://m.edsoo.ru/ff0d0e38
Pe3epBHblit ypok. Ontuka. OCHOBBI bubnuoreka [IOK

67 CTeUATBHOM TEOpHH 1 0 https://m.edsoo.ru/ff0d0e38
OTHOCHUTEIBHOCTH
Pesepnslit ypok. KBanToBas gusuka.

68 3ne£eHTLI};IlT OHOMHUH U ! 1 0 bubmmorexa [OK

P https://m.edsoo.ru/ff0d1784
acTpopU3NKI
OBUIEE KOJIMYECTBO YACOBTIIO 68 4

[TPOI'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MpoBepPSIeMOro
pe3yJjibTara

IIpoBepsieMmble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHUSI 0OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMBbI CPeHEr0 001Iero 00pa3oBaHus

10.1

JemoHcTpupoBaTh Ha TMpUMEpax pojib U MecTo (UMK B
(hOpPMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH
JIIOJICH

10.2

YYuThIBaTh TPaHUIBl MPUMEHEHHUS] U3YYEHHBIX (PU3MUECKUX MOJIETIEH:
MarepuaibHas TOYKa, WHEpIUalIbHas CHUCTeMa OTCuéTa, aOCOIIOTHO
TBEPAOE TEJIO, UACATbHBIN T'a3; MOJEIN CTPOCHUS T'a30B, KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIN OJIEKTPUYECKUN 3apal — NpPU PEIICHUH
du3nyeckux 3anau

10.3

PacnioznaBate (usnueckue sBieHUs (IpOIECCh) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYIIPHO-KMHETUYECKOW TEeopuu
CTpOEHHUS  BelleCTBAa W  DJEKTPOJMHAMHUKU: DPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE JABMXKEHHE, CBOOOIHOE IaJeHHE
TeN, JBWKEHUE IO OKPYKHOCTH, HWHEpLHMs, B3aUMOJICHCTBUE Tell;
muddy3us, OpOYHOBCKOE JBIJKEHHE, CTPOEHHE IKUAKOCTEH U
TBEPABIX  TeN, UW3MEHeHHe o0béMa Tel TMpU  HarpeBaHUU
(OXJaXJIeHUH), TEIJIOBOE paBHOBECHE, MCIIAPEHUE, KOHJEHCAlHus,
IUIABJICHUE, KPHUCTAUIM3alMs, KWIICHHWE, BIAXHOCTb  BO3JyXa,
NOBBIIICHUE TABJICHUS a3a IIPU €0 HarPEBAHUU B 3aKPBITOM COCY/IE,

CBA3b MEXKAY IIapaMeTpaMH COCTOSHHUS Tra3a B H30Ipoleccax;
JJIEKTPU3ALHNA TN, B3aUMOJICHCTBHUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHUE, UCHOJIb3ysd (u3NYecKue
BEJIMYMHBI: KOOpPAMHATA, MYyTh, MEpPEMEIICHNUEe, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CUJa, WMIYJIbC Tella, KHUHETHUYECKas JHEprus,
NOTEHLMAJbHAs JHEPrus, MeXaHuueckas paboTa, MeXaHU4yecKas
MOIIHOCTb; IPU OMMCAHUH MPABUIBLHO TPAKTOBATH (PU3MUECKUNA CMBICI
UCIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS M EIWHUIbI, HAXOJUTh
(bopMyIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTHUMU
BEITMYUHAMHU

10.5

OnuceiBaTh H3y4CHHbIE TEIUIOBBIE CBOWCTBA TeJlI U  TEIUIOBbIE
SBJICHUS, MWCIONB3ysd (U3MUYECKHe BEJIMYMHBL: JIaBJICHUE Ta3a,
TEeMIepaTypa, CpeiHsAs KHUHETHYeCcKash SHEeprusi  XaoTHUYECKOro
NBWDKEHUS  MOJIEKYJ, CpEIHEKBaJpaTU4yHas CKOPOCTb  MOJEKYII,
KOJIMYECTBO  TEMJIOThl, BHYTPEHHsAsA  SHeprus, pabota Tasa,
K03 PULIMEHT TMOJIE3HOT0 JIEMCTBUSA TEIJIOBOTO JIBUraTess; INpHU
ONMCaHUH HPaBUIBHO TPaKTOBaTh busnueckuit CMBICIT
UCNOJb3YeMbIX BEJMYMH, UX O0003HAUeHUs W EJUHMIbI, HaXOAUTh
(GopMyIibl, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUUYUHY C JPYTrUMHU
BEJINYMHAM

10.6

OnuceIBaTh HU3YUCHHBIC OJICKTPHYCCKUC CBOICTBa BeIIECTBA H
OJICKTPUYCCKHUC  ABJICHHUA (HpOHCCCBI), HCIOJIb3YyA (I)I/ISI/I‘-IGCKI/IG
BCIIMYHHBI: 3HCKTpI/I‘-ICCKI/Iﬁ 3apsn, SJICKTPUUICCKOC IIOJIC,
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HaIPSOKEHHOCTh  I10JI, IOTEHLMAN, pPa3HOCTh IIOTEHLUAJIOB; IPH
OTHMCAaHUH MPABUIIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYEHHMS W EJUHMIBI, YKa3bIBaThb (OPMYIIBL,
CBS3BIBAIOIIME JIAaHHYI0  (HU3MYECKYI0 BEIMYMHY C  JIPYTHUMH
BEJIMYMHAMHU

10.7

aHAM3UpPOBaTh (U3UYECKHUE TPOLECCHl W SBJICHUSA, WCIIONB3YS
¢u3uveckre 3aKOHbI U MPUHLIMIIBL: 3aKOH BCEMHPHOTO TaroTeHwus, I, 11
u III 3axkonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW JHEPIUH,
3aKOH COXpPAHEHUs MMITYJIbCa, IIPUHIUI CYIIEPIO3ALIMM CUJI, ITPUHIIHIL
PaBHOIIpAaBHsI MHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJSIPHO-
KMHETHUYECKYI0 TEOPHUIO CTPOEHHs BEIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeIHEH KWHETHYECKOM HHEPIrHH TEIJIOBOTO JIBHIKEHHMS MOJIEKYN C
a0COIOTHOW TeMIEepaTypoil, MepBbli 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHUs DJIIEKTPUYECKOro 3apsaa, 3akoH Kyiona;, mpu stom
pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOoe
BBIPAYKEHUE U YCIIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC TMPUHIMIBI JCHCTBUS MalluH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB, pa3IM4aTh yCIOBUS UX 0€301acHOTO
WCTIOJIb30BAaHUSI B TIOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIICPUMCHTEI IO UCCIICAOBAHUIO (1)I/ISI/ILI€CKI/IX SIBJIEHUH U
MIPOLIECCOB C UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN; TIPU
sToM (GOopMyIHpOBaTh TpobiemMy (3amady) W THUMOTE3y y4eOHOTO
OKCMEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO
000pyIOBaHUs, IIPOBOAUTH OIBIT ¥ (POPMYIHPOBATH BHIBOIBI

10.10

OcyuiecTBiiATh MNpsIMble W KOCBEHHBIE U3MEPEHUS (PU3UUECKHUX
BEJIMYMH; NPHU 3TOM BBIOMpATh ONTHUMANbHBIN CIIOCO0 M3MEpPEeHUs U
UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH N3MEpEHUIt

10.11

HccnenoBaTh 3aBUCUMOCTH MeEXAy (U3MUECKUMH BEJIUYMHAMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN; MpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBATh pPE3YylbTAaThl IOJYYCHHOW 3aBUCHMOCTH
¢u3nyecKkux BEIUMYUH B BUAE TaOMUI U TpadUKOB, JE€aTh BHIBOIbI IO
pe3ylbTaTaM UCCIIeJOBaHU

10.12

CobOmomath  mpaBwiia  0€30macHOrO  TpyAda IpU  MPOBEACHUU
UCCIIEIOBAaHUII B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
UCCJIEIOBATENIbCKOM M MPOEKTHOM NIEATENBHOCTH C MCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYA0BAHUS

10.13

Pemaths pacdy€rHble 3aauul C SIBHO 3aJlaHHON (DU3MUECKON MOJIEINbIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHbl W TMPUHIUIBI, HA OCHOBE aHaIn3a
yCIOBUSL  33/la4ydl  BBIOMpaATh  (PU3MYECKYIO  MOJIENb, BBIJICNIATH
duznyeckue BeNTUYUHBI U (POPMYIbI, HEOOXOAUMBIE Ui €€ peleHus,
POBOAMUTH PACUETH M OIIEHUBATh PEAIBHOCTH MOJYYEHHOTO 3HAUCHUS
buznyecKoil BeMUIHHbI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTpAanNBATh JJOTN4YC€CKHU
HCIIPOTHUBOPCUUBYHO ILICTIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YYCHHBIC
3aKOHBI, 3dKOHOMEPHOCTHU U (I)I/I3I/I‘-ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MpH  pelIeHMH Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(POPMALIMOHHBIE TEXHOJOTHUHM [UIl IIOHUCKA, CTPYKTYpUpPOBAHUS,
UHTEpIpeTallui U MpPeJCTaBIeHNUs y4eOHOW M Hay4YHO-TIOMYJISAPHOU
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UHPOpPMALIUH, TIOTYYEHHOW M3 Pa3IMYHbIX MCTOYHHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJTY4aEMyI0 HH(POPMAIUIO

10.16

[IpuBoauTh MpHUMEpH BKJIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B PA3BUTHE TEXHUKU U TEXHOJOTUN

10.17

Hcnonb3oBarh TeopeTHueCKUEe 3HAHUS MO (QU3UMKE B IOBCEAHEBHOMU
KHU3HU U1 oOecrieueHns 0e30MacHOCTH IIpu OOpaleHuu ¢ npudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, JMJIsi COXpPAHEHUsI 3I0pPOBbs WU
COOJIIOJICHHSI HOPM 2KOJIOTMYECKOI0 TIOBEJCHUS B OKPYKAIOLIEH cpele

10.18

PaGotarp B rpyIme c BBIIOJHEHHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAaHUpOBaTh ~ pabOTy  TPYIIbl,  PALMOHAIBHO  pacHpelensiTh
00s3aHHOCTM W IUIAHUPOBATH JEATENIBHOCTh B HECTaHAAPTHBIX
CUTyalMsIX, aJCKBATHO OLEHMBATH BKJIAJ KAXKJIOTO M3 YYaCTHUKOB
IPYMIbI B pellIEHNE paccMaTpUBaeMoi IpooOIeMbl

11 KJIACC

Kon
NMpoBePsIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbl CPeHEro o01ero oopa3oBaHus

11.1

JleMoHCTpupoBaTh Ha TpUMEpax poib U MecTo (U3MKA B
bOpMHUPOBAHUH COBPEMEHHOW HAayYHOW KApTUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTHI, B MPAKTUYECKOUN AEATEIbHOCTH
JIOJIEH, TIEITOCTHOCTh ¥ €IMHCTBO (PM3MUECKON KapTUHBI MUPa

11.2

Y4uTHIBaTh IPAHUIBI IPUMEHEHHS] U3YYEHHBIX (PU3NYECKUX MOJeIeH:
TOYEYHBIN SIEKTPUUYECKUHN 3apsif, s/IepHas MOJENb aToMa, HYKJIOHHAas
MO/IeTIb aTOMHOTO sI/Ipa MPH pelieHn: PU3NIECKUX 3374

11.3

Pacnio3naBate ¢usnueckue sBIEHUS (IPOILECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKA W  KBAHTOBOW  (DH3UKU:
AJIEKTPUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHUMHUECKOE,
MarHUTHOE NCUCTBUSL  TOKa, B3aMMO/ICHCTBHE MarHuTOB,
AJIEKTPOMArHUTHasl MHIYKIMS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
NPOBOJHUK C TOKOM W JABFDKYIIMWCS 3apsill, AJIEKTPOMAarHUTHbBIE
KOJIeOaHUsT W BOJHBI, MNPSMOJMHEHHOE pPacHpOCTPAaHCHUE CBETa,
OTpakeHHe, NpeJoMIICHHe, uHTepdepeHIus,  audpakuus U
HOJISIPU3AllUsl CBETA, JHMCIEPCUsT CBETa, (POTOIICKTPUUECKUI APPEKT
(boToapdexT), cBEeTOBOE MaBIICHHE, BO3HHUKHOBEHHE JIMHEHYATOTrO
CIeKTpa aToMa BOJIOPOJIa, €CTECTBEHHAas W  HCKYCCTBCHHAs
PaIuOaKTHBHOCTh

11.4

OnuceiBaTh HU3YUCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘leCKI/Ie,
MAarauTHBIC, ONITUYCCKHUEC, DJICKTPUYCCKYIO MNPOBOJAUMOCTD PA3JIMYHBIX
cpe):[) U JJICKTPOMAruuTHBIC  ABJICHUA (HpOHGCCH), HCIIOJIb3Y
(l)I/I3I/I‘IeCKI/Ie BCIIMYHHBI: BHCKTpI/I‘IeCKI/Iﬁ 3apin, CcHhlia TOKa,
QJICKTPUYICCKOC HaIps’KCHUC, QJICKTPUICCKOC COIIPOTUBJICHUC,
Pa3HOCTh NOTCHIMUAJIOB, 3I[C, pa60Ta TOKa, WHAYKIUS MArHuTHOIO
noJisg, CHlia AMnepa, culia ﬂopeHua, HHAYKTUBHOCTb KAaTYIIKH,
OHEPTrUsAa JJICKTPHUICCKOIO0O W MArHUTHOI'O HOJIeﬁ, nepuoa U 4actrora
KoJieOaHMI B KOJe0aTeILHOM KOHTYPEC, 3apda] U CUJia TOKa B IPOLECCC
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rapMOHMYECKUX JJIEKTPOMAarHUTHBIX KOJIeOaHuH, doxycHoe
pacCTOsIHME M ONTUYECKas CWJIAa JIMH3bL;, IPU OIMCAaHUU IPABUIIBHO
TPAaKTOBaTh (DU3UYECKHI CMBICT HWCHOJB3YEMBIX BEJIMYUH, UX
0003HaueHHWsI W EIUHMIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE
JAHHYIO (PU3MUYECKYI0 BETMYUHY C IPYTUMU BEIUNYUMHAMHU

11.5

OnuceiBaTh W3YYEHHBbIE KBAHTOBBIE SIBJIIEHUS M IIPOLIECCHI, UCIIONb3Ys
(¢u3nUecKrue BEIWYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPruss M HMIYJIbC (OTOHA, TEPHOA
noJjlypacmnaza, »SHEprusi CBS3M ATOMHBIX sJep; IpH OMNHCAHUU
NPaBUJIHLHO TPAKTOBATh (PM3MUYECKUI CMBICI HCIOJIB3yEeMbIX BEJMYHH,
X 0003HAUEHUS W EIUHUIIbI; YKa3bIBaThb (OPMYIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO0 BETUYMHY C JIPYTMMH BEJIMYMHAMM, BHIYUCIISATH
3HaueHue PU3NYECKON BETMUUHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECChl U SBJICHUSA, HCIOIb3Ys
dbuzndeckue 3aKOHbBI W NOpUHOUINBL:  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEILHOTO W TMapajuieIbHOTO COEIUHEHMsI IPOBOJHHUKOB,
3aKkoH J[xoyns — JIeHna, 3aKOH 3JIEKTPOMarHUTHOW MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS CBETa,
3aKOHbl ~ TPEJIOMJIEHHsS  CB€Ta, YypaBHEHHE  OWHINTEWHAa  JUIA
dboToadekrra, 3aKOH COXpAHEHHS DHEPTHH, 3aKOH COXpaHEHUS
WMITyJIbCA, 3aKOH COXpAaHEHHWS DJIEKTPUUECKOTO 3apsijia, 3aKoH
COXpaHEHHsS  MaccoBOro  uyHcia, nocrynaTtel  bopa,  3akon
pPaAMOaKTUBHOTO  pacmaja; MpH 3TOM  pa3iuyaTh  CIOBECHYIO
(bOopMyIUpPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIpAXKEHHE U YCIOBUS
(TpaHuiibl, 061aCTH) MPUMEHUMOCTH

11.7

OnpenensTs HampaBlIeHWE BEKTOPAa MHAYKIMU MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

Ctpouth W oONMCHIBaTh M300paXKEHHWE, CO3JaBaEMOE  IIOCKUM
3epKajoM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUN U
IIPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPCHUU; MPH
stoM (opmyaupoBaTh MpodieMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO
000pyI0BaHUsI, TPOBOIUTH OIIBIT U (POPMYIIUPOBATH BHIBOIBI

11.10

OCYH.[GCTBJ'I}ITB IIpsIMBIE KW KOCBCHHBIC HU3MCPCHUA (1)1/131/1qu1<1/1>(
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTHUMAJIBHEIA CHOCO0 HU3MCPCHUA U
HCIIOJIB30BAaTh U3BCCTHBIC MCTO/JbI OLICHKHU HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX BCINYHNH C HCIIOJB30BAaHHCM
IMPAMBIX HSMepeHHﬁ; npu 3TOM  KOHCTPYHUPOBATH  YCTAHOBKY,
(1)I/IKCI/IpOBaTL PE3YIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘ISCKI/IX
BCJINYHH B BUJC Ta6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3yJIbTATaM
HCCIICOOBAaHUA

11.12

CoOmronare  mpaBwiia  0O€30MIaCHOTO  TpyJda HpU  IPOBEICHUU
UCCIEIOBaHMM B  paMKax Y4eOHOTro  d3KCIIepUMEHTa, y4eOHO-
MCCIIEJOBATENBbCKON U MPOEKTHON NEATENBHOCTH C MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB M 1TaOOPAaTOPHOTO 000PYIOBAHHUS

11.13

Pemates pacuérHbie 3a/1auu C SBHO 33/IaHHON (DPM3UYECKON MOJIENbIO,
UCTIONB3Ys (M3MUYECKHEe 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHaJM3a
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YyCIOBHS  3a/Jaud  BBIOMpaTh  (DU3MYECKYI0 MOJENb, BBIICNIATH
¢u3uueckue BEIMUUHBI U (OPMYIBI, HEOOXOAUMBIC IS €€ PElIeHHUs,
IPOBOJUTH PAcUEThl M OLIEHUBATh PEATbHOCTD MOJyYeHHOTO 3HAUCHUS
(bU3NYECKON BETMUNHBI

11.14

Pemrats KAueCTBCHHBIC  3aJayu: BBICTpauBaTh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LIENOYKY PACCYKIEHUN C OMOPOM HAa M3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pru3nYecKue SBICHUS

11.15

Wcnonb3oBarh mpu  pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH JUIS TIOWCKA, CTPYKTYpUPOBaHUS,
UHTEPIIPETallMM W TPEJACTABJICHUS YYEOHOW U HAy4YHO-TOMYJISIPHOMN
MH(pOpPMALIMH, TOTYYEHHON U3 Pa3IMYHbIX MCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(pOpMAaLUIO

11.16

OOBSICHATh TPUHIUIBI JEHCTBUSI MAIllMH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; paszinyaTh YCIOBHUS WX O€30MaCHOTO HCIOJIb30BAaHUS B
MOBCEIHEBHOU KU3HU

11.17

[IpuBouTE mpUMeEpbl BKJIaJa POCCUUCKHX W 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO
MHUpa, B pa3BUTHUEC TCXHUKH U TEXHOJOTHI

11.18

Hcnonb3oBath TeopeTHyecKkue 3HAHUS TO (QU3UKE B TIOBCEIHEBHOM
KU3HHU JUIsl oOecriedueHus 0e30MacHOCTH NMpU 00palleHuy ¢ npubopamu
U TEXHHYECKMMH YCTPOWCTBAMH, IS COXPAHEHUS 300POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKpYXKarolel cpene

11.19

PaGotatp B rpymme c BBIIOJHEHHWEM Pa3IUYHBIX COLMANBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYIIbI,  pallOHAIbHO  PACHpeneisaTh
00s3aHHOCTM W IUJIAHUPOBATh JESATENBHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, aJeKBAaTHO OILICHMBAaTh BKJIAJ KaXJIOTO M3 YYaCTHHKOB
TPYIIbI B pellieHne paccMaTpuBaeMoi IpoOIeMbl
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INPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA
10 KVIACC

Kon
pasjaena

Kox nposepsiemoro
3JIeMEHTa

HpOBepﬂeMLIe 3JIEMEHTHBI COACPKAHUA

OU3NKA 1 METOIbI HAYUHOI'O ITO3HAHUA

11

®usuka — Hayka o mpupone. Hayunbie MeTonsl
IIO3HAHMS OKpyXKaromero Mupa. Poib skcnepumenTa u
TEOPUHU B MIPOLIECCE TO3HAHUSI IPUPOIbl. DKCIEPUMEHT
B (hu3nKe

1.2

MonenupoBanue (GpU3NYECKUX SBICHUH W TPOILIECCOB.
Hayunbie runotespl. @uU3nyecKue 3aKOHbI U TEOPHUHU.
I'panunel  npuMeHUMOCTH  (U3HYECKUX  3aKOHOB.
[Mpunuun cootBerctBUs. Pomb u Mecto Qusuku B
(GOpMUPOBAHUM COBPEMEHHOM HAy4yHOM KapTHUHBI
MHpPA, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH

MEXAHUKA

2.1

KMHEMATHUKA

211

Mexanunueckoe JBYDKEHHUE. OTHOCHUTEIILHOCTD
MEXAHUYECKOTO  JBIDKECHUA. Cucrema  orcuéra.
Tpaextopus

2.1.2

[lepememienne,  ckopocTh  (CpemHsisi  CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepuaibHOM
TOYKH, WX MPOEKIIMH HAa OCH CHUCTEMbI KOOPAWHAT.
Clio)xeHue NepeMEILICHUI U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
neuxkenue. ['paduku  3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHs, NYyTH U TepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

2.14

CBo0OoHOE TTazieHre. Y CKOpeHne CBOOOIHOTO
MaJCHUS

2.15

KpuBonuneriHoe npuxeHue. PaBHOMepHOE ABUKEHHE
MaTepUaIbHOM TOYKH II0 OKPYKHOCTH. YTJOBas
CKOpOCTh, JMHEHHas ckopocTh. [lepmoa m wacrora.
LenTpocTpemMuteabHOE YCKOPEHHE

2.16

Texunueckue YCTpOﬁCTBaZ CIIMAOMCTpP, JABHIKCHUC
CHapAA0B, LHCITHBIC U PEMCHHBIC IICPpCaauIn

2.1.7

[Ipaktnueckue paboThl. M3MepeHne MIHOBEHHOM
ckopoctu. MccnemoBaHWe  COOTHOILICGHUS — MEXIY
MyTSAMH, TPOUJCHHBIMU TEJIOM 3a MOCJeI0BaTelIbHbIC
paBHbIE IPOMEXYTKH BPEMEHHU ITPU PAaBHOYCKOPEHHOM
JBUKEHUHM C HAYaJbHOW CKOPOCTHIO, PABHOW HYIIO.
N3yueHnne nBUKEHHUS IIApUKAa B BSA3KOM >KUIKOCTH.
N3yuenue JBUKECHUS Tena, OpoI1IEeHHOTO
TOPU30HTAIBHO

2.2

JTIMHAMUKA

221

[TpuHnun otHocuTenbHOCTH [Manunes. IlepBelil 3aKk0H
Herorona. MHepuuanbHbe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [IpyHimn cynepno3unyuu cuil
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2.2.3

Bropoit 3akon HeroTtoHa mis MaTepualbHON TOYKU B
uHepuuaipHo cucreme orcuéra (MCO). Tperuit
3akoH HproTOHA [ MaTepralbHBIX TOYEK

224

3aKkoH BceMupHOTo Tarotenus. Cuina tsxectu. Ileppas
KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5

Cuna ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIbKEHUsI M cuia TpeHus mnokos. Kosdoumment
Tpenusi. Cuia CONPOTHBIICHHS TPU JBWKEHUH Teja B
XKHUJIKOCTH WM Ta3e

2.2.7

[MocrymarenpHOE W BpamaTelbHOE  JBIDKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. [lmedo
cuiibl. YcioBus paBHoBecus TBEpaoro tena B MUCO

2.2.9

TexHn4eckue yCcTpoWCTBa: MOAIINUIIHUKY, JBUKCHUE
HCKYCCTBEHHBIX CIIyTHHKOB

2.2.10

[IpakTnueckue pabotel. M3ydenue nBuxkeHus Opycka
M0 HAKJIOHHOM IJIOCKOCTH MO/ JEHCTBUEM HECKOJIBKUX
cun. HccnenoBanue 3aBUCMMOCTH CHJI  YOPYTOCTH,
BO3HUKAIOIIUX B JAeQOpMUPYEMOW MpyXKUHE U
pe3nHOBOM oOpas3lie, OT BEIMYMHBI UX JAedopMaluu.
HccnenoBanue yciaoBHl paBHOBECHS TBEPAOIO Tela,
MMEIOILETr0 OCh BPAICHUs

2.3

3AKOHbI COXPAHEHI B MEXAHUKE

23.1

Nmnynbc MaTepuaabHOU TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYeK. VIMIyiabC CHUIBI M H3MEHEHHE
UMITyJbca Teja

2.3.2

3akoH coxpanenus umnyibca B MCO. PeaktuBHoe
JBUOKEHUE

2.3.3

Pabora cuiisl

234

MOIITHOCTD CHIIBI

2.3.5

Kunernueckass  2Heprus  MaTepualbHOM  TOUKH.
TeopeMa 0 KHUHETUYECKOI YHEPTUHU

2.3.6

[ToTennmanpHass sSHeprus. IloTeHUMadbHAS SHEPIHS
YIPYro ne(hOPMHPOBAHHOM TIPY>KUHBI.
[ToTeHmmanpHass dHEPrusi Tejia BOJIHM3M TTOBEPXHOCTH
3emnn

2.3.7

IToTreHumanbHble M HEMOTCHUMAILHBIC CUIIBI. CBs3b
pa6OTBI HCNIOTCHIHWAJIBbHBIX CHJI C HU3MCHCHHUECM
MEXaHMIECKOHN OHEpPrun CHUCTEMbI TCII. 3akoH
COXPAaHCHUA MEXaHHUYECKOM OHCPTrUn

2.3.8

anyrI/Ie " HECYIIPYTUEC CTOJIKHOBCHUA

2.3.9

Texanuueckue YCTpOﬁCTBaI JABWIKCHUC PAKET, BOI[OMéT,
KoT1Iep, HPY)KHHHLIﬁ IUCTOJICT

2.3.10

[Ipaktuyeckue pabotbl. M3ydyeHue cBsizu cKOpocTei
Tel npu Heynpyrom yzaape. HccnenoBanue cBs3u
paboThI CHIIBI C U3MEHEHHEM MEXaHWYeCKOH SHepruu
Telna
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MOJIEKVYJISAPHASA ®U3UKA 1 TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH

3.11

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM
teopun.  bpoyHoBckoe  nmBmwkenue.  Auddyswus.
XapakTtep JBHKEHUS H B3aUMOJCHCTBHS YaCTHIL
BEIECTBA

3.1.2

Mopenu cTpoeHus ra3oB, JKHJIKOCTEW U TBEPABIX TEI U
O00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHUX
MoJienen

3.1.3

Macca monekyn. KonnuectBo Bemectna. [locrosiHHas
ABorajpo

3.14

TemmoBoe paBHOBecue. TemnepaTypa u €€ U3MepeHueE.
[Ixana remneparyp Llenscus

3.1.5

Mogens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOHGK}U’IHPHO'KHHGTH‘IGCKOﬁ TeOpI/II/I NACAJIbHOI'O Ira3a

3.1.6

AOconroTHasi Temmeparypa Kak Mepa CpeaHei
KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBM)KCHUS YaCTHIL
ra3a. [lIxana remneparyp KenbBuHa

3.1.7

VpaBuenne Knanelipona — MeHzaeneeBa. 3aKkoH
HanpToHa

3.1.8

I'azoBbIe 3akoHBI. M30mporiecchl B HUlI€albHOM Trasze C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEIECTBA: H30TEpPMa,
n30xo0pa, n3obapa

3.1.9

TexHudeckue ycTpoucTBa: TEpMOMETP, OapoMeTp

3.1.10

[IpakTrueckue paboThl. M3MepeHne Macchl BO3yxa B
KJIacCHOM KomHaTte. MHcciaemoBaHue 3aBUCUMOCTU
MEX/1y MapaMeTpaMu COCTOSTHUS pa3peKeHHOTo Taza

3.2

OCHOBbI TEPMOJIMHAMMUMKHA

321

Tepmoaunamuueckass cuctemMa. BHYTpeHHsISI SHeprus
TEPMOJIMHAMUYECKOH CHCTEMBl M  CIOCOOBI €&
M3MEHEHUS

3.2.2

KonnuecTBo TeminoTs! 1 paboTa. BHyTpeHHss sHeprus
0JIHOATOMHOTO HJICAIbHOT'O Ta3a

3.2.3

Bunawr TeIIoNepelayun: TETUIONPOBOJHOCTD,
KOHBEKLIUS,  H3JIy4CHHE. TemmoémMkocTsr  Tela.
VYnennHas TEINIOEMKOCTD BeIllECTBA. Pacuér
KOJINYECTBA TEIJIOTHI MPH TEIUIONEepeiaue

3.24

[lepBeiif  3akoH  TepmoauHamuku. [Ipumenenue
IIEPBOTO 3aKOHA TEPMOJUHAMHMKM K H30IIPOLECCAM.
I'paduueckas uHTEprIpeTanus paboTh raza

3.2.5

TennoBele MamuHbl. [[pUHIMNBI AEHCTBUS TEMIOBBIX
mamiH. [IpeoOpazoBanusi SHEpPruM B  TEIUIOBBIX
mamHax. KosddunueHnt noneznoro neicTBus (nanee
— KII ) ternoBoit mamunsl. [ukn Kapuao u ero KIT/]

3.2.6

Bropoii 3akon TepmoauHamuku. HeoOpatumocTh
IpoueccoB B Ipupoiae. TemnoBele  ABUTATENM.
DKoJOTHYECKHe MPoOIeMbl TETUIOPHEPT€TUKH

3.2.7

Texauueckue YCTpOﬁCTBaI ABUTaTC]Ib BHYTPCHHCTO
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CropaHuys, OBITOBOM XOJIOAUJIbHUK, KOHAUTTUOHECP

3.2.8

[IpakTnueckue  pabotsl.  M3Mepenue  ynenbHOU
TEIIOEMKOCTH

AT'PETATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u koHzaeHcauus. McnapeHue u

331 KUIICHUE. YJenbHas TemioTa MapooOpa3oBaHUA.
3aBUCHMOCTD TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
332 AOCOJI0THAs U OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa.
e Hacspiennsii nap
Teépnoe teno. Kpucrammmueckre u amopQHbie Tena.
3.3.3 AHM30TpOTIMSI  CBOWCTB  KpUCTALIOB.  JKuakue
33 Kpuctajibl. CoBpeMEHHbIE MaTepHaIb
’ 334 [InaBnenue u kpucraumMzanus. YaeapHas TEIoTa
- maBieHus. Cyonumanms
3.3.5 YpaBHeHUE TeTIOBOTO OanaHca
TexHu4eckue ycTpoucTBa: TUIPOMETP U ICUXPOMETP,
336 KaJJOPUMETP, TEXHOJOTHH TMOJY4YE€HHUS COBPEMEHHBIX
e MaTepUajioB, B TOM YHCJIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUHU
337 [Ipaktnyeckue pabotel. M3mepeHune  BIAXHOCTH
o BO3/yXa
4 SJIEKTPOJUHAMUKA
OJIEKTPOCTATUKA
411 DIeKTpu3anus Tejl. DINeKTpUuIecKui 3apsa. JlBa Buaa
o JJIEKTPUYECKUX 3apsAI0B
4.1.2 [TpoBOAHUKY, TUIAECKTPUKH U TIOTYITPOBOTHUKH
4.1.3 3aK0H COXpaHEHHS IECKTPUICCKOTO 3apsiaa
414 B3aumopeiictBue 3apsaoB. 3akoH Kymona
DJIEKTPUYECKOE oJie. Hanpspxkénnoctb
4.1.5 anekTpudeckoro mouss. IlpuHnmn cynepnosuuun.
JInHuyM HanpsHKEHHOCTH SJEKTPUUECKOTO TOJIS
416 Pabota cun snekrpocratuueckoro nojs. [lotenmmar.
" PasznocThs noreHIIMaNoB
4.1 [IpoBogHUKM W  JUDNEKTPUKA B MOCTOSHHOM
4.1.7 3IEKTPUUECKOM ToJIe. JusnekTpudeckas
MIPOHUIIAEMOCTh
OnekrpoéMkoctb. KonpeHncarop. DneKTpo€MKOCTh
4.1.8 IUIOCKOTO  KOHJAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJIEHCAaTopa
Texnuueckue YCTpOMCTBa: DJIEKTPOCKOI,
419 JNEKTPOMETD, 3IEKTPOCTaTUYECKAs 3aIlluTa,
o 3a3eMJIEHUE ANEKTPOTIPUOOPOB, KOHJZIEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED
4.1.10 [IpakTuyeckue paboTel. M3mepenune 31eKTpoEMKOCTH
- KOHJIEHCAaTopa
[NOCTOAHHBIN SJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHbIX
4.2 CPEJAX
421 Ycnosus CYIIECTBOBAHMS IIOCTOSIHHOTO
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aNeKTpuueckoro toka. Mcrounuku toka. Cuia Toka.
IlocTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon Oma Juid yyacTka Lenu

4.2.3

DneKkTpuyuecKoe CONPOTHBIICHUE. VY nenbHoe
COIPOTHBJICHUE BEIIECTBA

4.2.4

HOCHGILOB&TGHBHOC, napauiCjibHOC, CMCIIaHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabota snexrpuyeckoro Toka. 3akoH oy — Jlenna

4.2.6

MOLIHOCTB 3NEKTPUUECKOTO TOKA

4.2.7

anekTpoBkymas cuina (ganee — 3/1C) u BHyTpeHHEe
CONPOTUBIICHHE HCTOYHUKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) anekTpuyeckoil nenu. Kopotkoe
3aMBIKaHUE

4.2.8

ONEeKTpOHHAs MPOBOAUMOCTh TBEPIBIX METAJIOB.
3aBUCUMOCTh CONPOTHUBIICHUS METAJIJIOB oT
Temneparypbl. CBEpXIpPOBOJUMOCTh

429

OnekTpudyeckuidi  Tok B Bakyyme.  CBoiicTBa
3JEKTPOHHBIX ITyYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHass W  MPUMECHAs
MPOBOJIMMOCTh  TIOJIYIPOBOTHUKOB. CBOMCTBAa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4211

DIIEKTPUYECKUI TOK B ANEKTPOJIUTAX.
DIIEKTPOJUTUYECKAS AUCCOIUALIMS. DIEKTPOIIN3

4.2.12

DNeKTpuyeckuil TOK B ra3zax. CaMOCTOSTENbHBIN H
HECAMOCTOSITENIbHBIA  pa3psia.  PaznuuHble  TUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue yCTpOMCTBA: aMIEpMETp, BOJIBTMETP,
peocTaT, HMCTOYHUKH TOKa, JJIEKTpOHArpeBaTelIbHbIC
npuOopHI, 3JIEKTPOOCBETUTEIIHHBIE puOopHI,
TEPMOMETP  CONPOTHUBIICHUSA, BaKyyMHBIM  THOI,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIIPOBOIHUKOBBIH
JIO/1, TaJlbBaHUKA

4.2.14

[Tpaktuyeckne paboTel. M3yueHue cMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenune 3/1C ucTOUHMKA TOKA U €0 BHYTPEHHETO
conpoTuBieHus. Habmonenue snekTponnsa

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI CO/ICPKAHNS

4

OJIEKTPOJJUHAMUKA

MAT'HUTHOE ITOJIE. QJIEKTPOMAI'HUTHAA UHAY KA

4.3

431

IloctossHHBIE MarHUTHL. B3auMoaelCTBHE MOCTOSHHBIX
MAardHuToOB

4.3.2

MaruutHoe mosie. BexkTop MarHMTHOM WHIYKLHH.
[TpuHnun CYNEPHO3ULIUH. JInaun MarHuTHOU
uHAyKuu. KapTuHa JTMHAI MarHUTHOM MHYKIIUU TIOJISt
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INOCTOAHHBIX MarHuTOB

MarnuTtHO€ 110JI€ IPOBOIHUKA C TOKOM. KapTuHa nHui
IOJIsl JUIMHHOTO IIPSIMOIO IIPOBOJHHKA U 3aMKHYTOTO

433 KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoeiicTBre NpoBOJHUKOB C TOKOM
434 Cuinia Amriepa, €€ MOyJIb U HallpaBJICHUE
Cuna Jlopenia, e€ MOIysb U HampaBiieHue. JBkeHne
435 3apsKEHHOW YacCTHULBI B OJJHOPOJHOM MArHUTHOM ITOJIE.
Pa6ota cunsl Jlopenna
4.3.6 SIBeHHE IIEKTPOMArHUTHON HHTyKIIHN
4.3.7 [ToTox BeKTOpa MarHUTHOM MHAYKLIUN
OJIC mnaykuuu. 3aK0H AJIEKTPOMATHUTHON WHIYKIIMH
4.3.8 Dapanes
Buxpesoe osnekrpuueckoe mone. IJC wHAYKIUU B
4.3.9 IIPOBOJIHUKE, JBIDKYIIEMCS  MOCTYHATEIbHO B
OJHOPOJTHOM MarHUTHOM TIOJIe
4310 [IpaBuiio Jlenma
4311 WunyktuBHocth.  SBnenme  camomHaykumu.  OJ1C
CaMOMH/TYKITUN
4.3.12 DHeprusi MarHuTHOTO TOJISI KATYILIKH C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TIOJIe
TexHuyeckue yCTpOWCTBA: IOCTOSIHHBIE MAarHUTBHI,
43.14 3JEKTPOMArHUThl,  AJIEKTPOJBUrareiab,  YCKOPUTEIU
3JIEMEHTapHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[Ipaktrueckue paboThl. M3ydeHWe MarHUTHOTO TOJIS
4315 KaTylIKu ¢  TokoM. MccrnenoBanue — neMcTBUs

ITOCTOSIHHOI'O MarHurta Ha paMKy C TOKOM.
I/ICCJ'IG,I[OBaHI/Ie SIBJICHU S 3JI€KTpOMaFHHTHOI>'I HHAYKOHUH

5 KOJIEBAHU A 11 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A
Konebarenpuasgs cucrema. CBoOomHble KojaeOaHUs.
51.1 ['apmonnueckue  konebanus. Ilepumon,  dactora,
amIunTyjaa u ¢asa kojaebanuit
5.1.2 [IpyxuHHbI MasSsTHUK. MaTeMaTuyecKuit MasTHUK
YpaBuenue TapMOHUYECKHUX KOJICOaHUIA.
5.1.3 Kunematnueckoe U AUMHAMUYECKOE  OIMCAHUE
K0J1e0aTeIbHOTO JIBHKEHUS
[IpeBpaienue SHEPrud  NpU  TAPMOHUYECKHX
5.1 514 kosebaHusx. CBsI3b aMILTUTYABI KOoJeOaHUN HCXOJHOM
o BEJIMYMHBI C aMIUIMTYAaMU KOJIeOaHUN e€ CKOpOCTH U
YCKOPEHHUS
KomnebarennHblit KOHTYD. CBoOoHbBIE
JNIEKTPOMArHUTHbIE  KoJebaHus B UACATBHOM
5.15 K0JIe0aTeIbHOM  KOHTYpE. AHanoruss ~ Mexnay
MEXaHUYECKUMU H DJEKTPOMArHUTHBIMH KOJEOaHUSMHU.
®opmyna Tomcona
516 3aKOH  COXpaHEHHS PHEPrUd B WACATLHOM

K0JIe0aTeIbHOM KOHTYpPC
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5.1.7

BoiHy)xeHHBIE MeXaHMuecKue KoJiebaHus. Pe3oHaHc.
Pe3onanchas KpHUBasl. BriHyxieHHbIE
AIIEKTPOMArHUTHBIE KOJIeOaHMS.

5.1.8

[lepemennslii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.19

MOHIHOCTB NNEPEMCHHOTO  TOKa. AMHJII/ITYIIHOG u
HeﬁCTBYIOIIIGG 3HAYCHHUE CHUJIbI TOKA U HAIIPSDKCHUA

5.1.10

Tpanchopmarop. [IpousBoxacTso, nepegaya u
noTpeOIeHNE IEKTPUUECKON SHEPTUH. DKOJIOTHICCKHE
PUCKH TP TMPOU3BOJCTBE AJICKTPUUYECKON SHEPTUH.
KynpTypa ~ ucmonp30BaHHMs  3JIEKTPOIHEPTUHU B
MIOBCEIHEBHON KU3HUA

5.1.11

Texuuueckue yCTpOMCTBa: celicmorpad,
BHGKTpI/I‘IGCKI/Iﬁ 3BOHOK, JIMHWUH SJICKTpOIIEepcaaqd

5.1.12

[IpakTnueckue pabGoTel. MccrnenoBaHue 3aBHCHUMOCTH
nepuoja Majblx KoJieOaHWM rpy3a Ha HUTH OT JUIMHBI
HUTHU U Macchl rpy3a. MccnenoBanyue nepeMeHHOro Toka
B LeNd W3  TOCICNOBAaTEIIBHO  COEOWHEHHBIX
KOHJICHCATOPA, KaTylIIK! U PE3UCTOPA

5.2

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHudeckrie BOJIHBI, YCIOBHS PacIpOCTpaHCHUSI.
ITepron. CxopocTh pacnpOCTpaHEHUSI W IJIMHA BOJIHBI.
HonepeqHHe " IPOJO0JIBHBIC BOJTHBI

5.2.2

HNuTtepdepenius u nudpakius MEXaHHIeCKUX BOJIH

5.2.3

3Byk. CkopoCTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

5.24

DONEeKTPOMAarHUTHBIE  BOJIHBL.  YCIOBUSL — H3ITy4yeHUS
JNIEKTPOMArHUTHLIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B M v B »JIEKTpOMarHMTHOW BOJIHE B

BaKyyMme

5.2.5

CBoiicTBa  DIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE,
peIoMJIeHuE, MOJISIpU3aL s, T paKius,
unTepdepenius. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH

5.2.6

[llxana  5J€KTPOMAarHUTHBIX  BOJH.  [IpuMeneHue
3IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI pPaMoOCBI3H u TEIEBUACHUS.
Pangnonokanus. DIIEeKTPOMAarHuTHOE 3arps3HCHHE
OKpY>KaroIen cpeisl

5.2.8

Texuuueckue yCTpOIiCTBa: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs AMATHOCTUKA B TEXHUKE
U MEIULMHE, paxap, paauONpPUEMHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neup

5.3

OIITUKA

5.3.1

[IpsimonuneiiHoe pacrpocTpaHeHue CcBeTa B
oJIHOpoIHOH cpene. JIyd cBera

5.3.2

OtpaxkeHue  cBeTa. 3aKOHbl  OTPaKEHUS  CBETA.
[TocTpoenne n300pa>keHuil B IIIOCKOM 3epKaie

5.3.3

HpCHOMHCHI/IC cBeTa. 3aKOHBI MMpCIIOMJICHUS CBCTA.
AOCOIIIOTHBIN TTOKa3aTellb MMPCIOMJICHUA
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5.34

IToniHoe BHyTpeHHee oTpaxkeHue. [lpenenbHblid  yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcus cera. CloXHBIN cocTaB 0eloro cpera.

Iger

5.3.6

Colwupartonue u paccenBaroye JUH3bl. TOHKas JIMH3A.
@DOKYyCHOE pacCTOSIHUE U ONTHYECKash CUJia TOHKOM
nuH3bl. [TocTpoeHHe HM300pakeHUil B COOHMpAIONIUX U
pacceuBaronux JuH3ax. Dopmyna TOHKOW JIMH3BI.
VYBennuenune, 1aBacMoe JUH30M

5.3.7

[Ipenensl npUMEHUMOCTH F€OMETPUYECKON ONTUKH

5.3.8

HNurepdepennius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUST MakCUMyMOB U MHUHHUMYMOB B
UHTEp(EPEHIIMOHHON KapTHHE OT JBYX CHH(]a3HBIX
KOT'€PEHTHBIX HICTOYHHUKOB

5.3.9

Hudpaxuus ceera. udpakunonHas pemeérka. Y caoBue
HAOJMIOJIEHNUs] TJaBHBIX MAaKCUMyMOB TIIpU TaJIeHUU
MOHOXpOMAaTHYECKOT0 CBeTa Ha JU(PaKIHUOHHYIO
pemeéTKy

5.3.10

[Tonsipu3zanus cBera

5.3.11

TexHudeckne ycTpoiCcTBa: OYKH, Jyma, (poroammapar,
MPOEKIIMOHHBIA  amnmapar, MHKPOCKOI,  TeJECKOTl,
BOJIOKOHHAsI ~ ONTHKa, JUGPaAKIMOHHAS  PEmETKa,
MOJIIPOU T

5.3.12

[Ipaktnueckne pabotel. M3MmepeHue  mokazaTesst
npenomieHus. VccnenoBanue CBOWCTB M300paKeHUN B
nuH3ax. Habmonenue nucnepcun cBera

DJIEMEHTHI CIELIMAJILHOM TEOPUU OTHOCUTEJILHOCTHU

FpaHI/IHH IIPUMEHNMOCTHU KJJaCCUYEeCKON MEXaHUKH.
HOCTYJ'IaTBI TEOPUHN OTHOCHTCJIbBHOCTMU.

6.1 MHBapUAaHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHLUIT OTHOCUTEIBHOCTH DWHIITEHHA
6 OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeJyIeHue
6.2 BPEMEHU U COKpAIlEHUE JUTHHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOIHOM YaCTULIBI
6.4 CBsi3b Macchl C SHEPrueu u HUMITYIILCOM cBOOOAHOM
YacTHUILbl. DHEPIHsl MOKOsI CBOOOHOM YaCTULIBI
7 KBAHTOBAS ®U3NKA
BJIEMEHTBI KBAHTOBOM OITTUKU
711 DOTOHBI. CD(v)pMyna [Tnanka cBsi3M SHEpruu (GoTOHA C
€ro 4acToToi. DHeprus ¥ UMIynbc (GOoToOHA
712 OtkpeiTHe 1 uccnenoBanue Gororddexra. OnbiTor A.T.
- CronetoBa. 3akoHbl poTodhheKTa
7.1 213 VYpaBHenue DitHmTeiHa 1 pororddekra. «KpacHas
- rpanuna» Gorosppexra
7.1.4 JaBnenue ceera. Onwitel I1.H. JleGeneBa
7.15 XVMHYECKOE NENCTBHUE CBETA
716 TexHuueckue ycTpoiicTBa: GOTO31EMEHT, (OTOAATIHUK,

COJIHCYHaA 6aTapeﬁ, CBETOJHNO
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7.2

CTPOEHUE ATOMA

7.2.1

Mopens aroma Tomcona. OmnbiTel Pesepdopaa no
UCCJIEIOBaHUIO cTpoeHus aToMa. [InanerapHas Mozienb
aToMa

7.2.2

[Toctymarel bopa. M3nydenue u moromenue GoToHOB
IpU NIEpexoJie aroMa C OJHOrO YPOBHS SHEPruu Ha
npyroi. Bunsl cnektpoB. Cnekrp ypoBHEH 3Hepruu
aToMa BOAOpOJa

7.2.3

BonnHoBeie cBoiictBa wactull. Bonnel ae bpoins.
KopmyckynsipHo-BostHoBOM — ayanmusm.  udpaxmms
JJIEKTPOHOB HA KpPHUCTAJIIAX

724

CroHTaHHOE U BBIHY)XJICHHOE U3JIyU€HHE. Y CTPOMCTBO
Y IPUHLUI paboTHI Jlazepa

7.2.5

TexHnueckne  yCTpOMCTBA: CHEKTPAIBHBIM  aHAIM3
(CTIEeKTpOCKO), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[Ipaktnueckue pabotel. HaOmionenue muHeiyaroro
CIEKTpa

7.3

ATOMHOE S1PO

7.3.1

Metoapl HAOMIOEHUS U PETUCTPAIMH AJIEMEHTAPHBIX
YaCTHIL

7.3.2

OTtkpeiTHe pamunoaktuBHOCTH. OmnbITel Pe3epdopna mo
ONPENETICHUIO COCTaBa pPAJAMOAKTUBHOTO W3IyYEHUS.
CgoiicTBa anbda-, O6era-, raMMa-u3nydeHus. BiusHue
PaaOaKTUBHOCTH Ha YKUBBIE OPTaHU3MBbI

7.3.3

OTkpbITHE TIPOTOHA M HEWTpoHa. HykimoHHass Mojenb
snpa ['eiizenOepra — Banenko. 3apsy siapa. MaccoBoe
yucio anapa. M3otomnsl

7.3.4

Anbda-pacnaz. DIJIEKTPOHHBIH W TO3UTPOHHBIA Oera-
pacnan. ['amMma-uziaydenue. 3aKOH pPaJMOAKTUBHOTO
pacraja

7.3.5

DHeprusi CBS3M HYKJIOHOB B sIpe. SIepHbBIC CHIIBL.
Hedext macchl sapa

7.3.6

Snepubie peakuuu. JleneHue v CUHTE3 siIEp

7.3.7

Snepubiii peakrop. Tepmosinepusiii cuHTe3. [TpobiaembI
U MEPCHEKTUBBI A/IEPHON SHEPreTUKU. DKOJIOTHYECKHE
aCIEKTHI IEPHOM SHEPTETUKHU

7.3.8

:‘)J'IeMeHTapHBIe YaCTHUILIbI. OTKpBITI/IC IMO3UTpPOHA.
CDYHI[aMeHTaHBHLIC BSaHMOHCﬁCTBHH

7.3.9

TexHuueckne  ycTpoHCTBa:  JO3MMETp,  Kamepa
BunbcoHa, saepHbIii peakTop, aToMHasi 6omba

7.3.10

[IpakTuyeckue pabotel. VccrnenoBanue TPEKOB YacTHIL
(o roToBBIM (oTOrpadusim)

OJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3gHoro Heba. Co3Be3musi, spkue 3BE3BI,
IUTAHETHI, UX BUJIMMOE JBHKEHNE

8.2

Conneunass cuctema. IlmaHeTel 3eMHOMU rpymnIibl.
IImaHeThI-TUraHTBl U HUX CIIYTHUKH, KapPJIHUKOBBIC
m1adeTel. Manbie Tena CoTHEYHOM CUCTEMBI
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8.3

Comnnie, d¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Wcrounuk sneprun CosHiia v 3BE371

8.5

3BE31bI, WX OCHOBHBIE XapaKTEPUCTHUKHU: Macca,
CBETUMOCTb, PAANYC, TEMIIepaTypa, HUX B3aWMOCBS3b.
JnarpaMma «CIIEKTPAJIBHBIA KIACC — CBETUMOCTBY.
3BE3MBI TJIABHOM IIOCICIOBATCILHOCTH. 3aBUCHUMOCTH
«Macca — CBETMMOCTHY» Ui 3BE3]  IJIaBHOU
MOCIICA0BATEILHOCTH

8.6

Bnyrpennee CTPOCHHE 3BE3I. CoBpeMeHHbIE
MIPEICTABJICHHS O MIPOUCXOKIACHUH U 3BoJIrOIKM CoJtHITa
U 3BE3M. DTambl )KU3HA 3BE3]

8.7

Mneunsiit Ilyte — Hama [Damaktuka. CnupanbHas
cTpykrypa ['anaktukm, pacnpeneneHue 3BE3N, Ta3za M
neutn. Ilomoxxenue u gemwkenre CoiHia B 1 anakTHke.
[Tnockas u chepuueckas moacucTeMsl [ anakTHKu

8.8

Tunbl ranaktuk. Paguoraiaktuku u kBazapsl. UEpHbIe
JBIPBI B SiJpax rajdakTHK

8.9

Bcenennas. Pacmiupenne Bceenennoil. 3akon XaOb6ma.
Pazberanmne ramaktuk. Bospact u pammyc Bceenennoid,
teopust bonpmoro  B3peiBa.  Moaenb  «ropsiueit
Bcenennoin». PennkroBoe usiyueHue

8.10

Macmtabnast ctpykrypa Bceenennoii. MeraranakTuka.
Hepeménnsie mpoGieMbl aCTPOHOMUH

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. I'.iA. Msxumes, b. b. byxosues, H.H. Corckuit ®uznka 10 k1. ®uzuka 10
kiacce. ba3zoBbiit v yriryOneHHbIN ypoBeHb. YueOHHK. Mocksa. [IpocBemienue,

2023 r.

2. I'.S1. Msakumes, b.b. byxosues, B.M. Uapyrun ®u3uka 11 kiacc. bazoBbiii u
yrayOneHHbIN ypoBeHb. YueOHuK. Mocksa. [Ipocsemenne. 2023 r.

3. A.I1. PeivkeBuu. COopHUK 3a1a4 o ¢puszuke. Mocksa, Jpoda, 2005 - 2019 1.
4, Coopnuk 3amad o pusuke misg 9 — 11 kmaccos. CocraBurens I'.H. Ctenanosa.

M.: «IIpocsemienue», 1996 r.

5. 3aganus obpaszoBarensHoOro noprana Pemry EI'D

METOANYECKUE MATEPHUAJIBI JUISI YUUTEJISA
1. Coopuuk 3ama4d o pusuke aiisg 9 — 11 kmacco. CocraBurens [ H. Crenanona.

M.: «IIpocsemienue», 1996 r.

2. 1O.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 kimacc. [Tocobue mist
obmeoOpa3oBaTebHBIX opranu3anuii. Mocksa. IIpocsemnienue. 2015

3. I0.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kiacc. ITocodue mis
o011eo0pa3oBaTeNbHbIX OopraHu3auid. ba3oBbiil U yriyOIeHHbIH YPOBEHbD.

Mockga. IIpocsemenue. 2017 r.

4, C60pHI/IK TCCTOBBIX SaI[aHI/Iﬁ AJI1 TEMAaTHYCCKOT'O 1 HTOIOBOI'O KOHTPOJIA.
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®wuzuka 10 knace. M.: «uatennexr-Lentp», 2004 r.

5. C.M. Anapromeukus, A.C. CnyxaeBckuid. uszuka. «KoHCTpyKTOp»
CaMOCTOSITEIIbHBIX U KOHTPOJIBHBIX paboT. 10 — 11 kiacchl.

6. [Tocobue nns yuureneid. M.: [Ipoceemenue, 2010

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

1. bubnuoteka — Bc€ no npeamety «dusukay. http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. HMHTepecHbIe MaTepHaibl K ypokaM (GU3HKH [0 TEMaM; TECThI 110 TEMaM;
HarJsIIHBIC TOcoOUs K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. lludppoBbie  oOpasoBarenbHble  pecypcbl. — Pexum  nmocryna:
http://www.openclass.ru
5.  OnexktpoHHble  y4ueOHMKM 10  (usuke. — Pexum  gocrymna:

http://www.fizika.ru

6. JIucranimonHas mkosa Ne368 http://moodle.dist-368.ru/

7. Orxpeiteii  kmacc.  CereBoe o0pa3zoBaTebHOE  COOOIIECTRO.
http://www.openclass.ru/node/109715

8. ®epepanbHbId UEHTP HHPOPMAIMOHHO-00PA30BATENBHBIX  PECYPCOB
http://www.fcior.edu.ru/

9. MuTeprer ypoxk. http://interneturok.ru/ru/school/physics /

10. l"azera «1 CEHTSOPS» MaTepHuabl () busnke.
http://archive.1september.ru/fizww.openclass.ru

11. Aanmanuu pusndeckux oowbektoB. http://physics.nad.ru/

12. JKuBas  ¢usumka: oOydyaromas  nporpamma.  http://www.int-
edu.ru/soft/fiz.html

13. ®wusuka.ru . http://www.fizika.ru/

14. Poccwiickas siekTponHas mkosa https://resh.edu.ru/

15. TIOK Mos mikoua https://myschool.edu.ru/

16. Pemry EI'D, OI'D https://phys-ege.sdamgia.ru/
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