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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CpeIHEro oOOIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOXXEHHH W TpeOOBaHMIl K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHON nporpaMmmsbl, npeacTtaBieHHbix B ®I'OC COO, a
Takke ¢ yu€roMm (enepanbHOM paboyed OporpaMmbl BOCIUTAHUS M KOHIIEHIIUU
npenojaBanus ydeOHoro mnpeamera «@Pusnuka» B 00pa30BaTENIbHBIX OpraHU3aIUsAX
Poccuiickoit @enepanuu, peain3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copepxanue mporpaMMbl 1o  (u3uMke HampaBieHO Ha (HOpMUPOBaAHHE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatoniuxcs 10—11 knaccoB mpu oOy4eHUH UX
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO0AA.
[Iporpamma no ¢usuke coorBercTByeT TpeOoBanusm PI'OC COO k minaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METaNpeAMETHBIM pe3yibTaTaM OOy4YeHUs, a TaKKe
YUUTHIBAET HEOOXOJMMOCTh pealHu3alid MEXKIPEAMETHBIX CBsI3e (QU3UKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TMpeAMeTaMu. B Hel ompenenstorcs OCHOBHBIE
HeNMu u3yueHus (PU3MKM Ha YpOBHE CpeIHero oOmero oopa3oBaHMs, MIIAHUPYEMbIE
PE3yNIbTaThl OCBOCHHS Kypca (PU3UKU: JIMUHOCTHBIEC, METANPEAMETHBIC, TPEIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢usmke BKIHOYAET:

. IUTAHUPYEMBIE€ pe3yJIbTaThl OCBOEHUSI Kypca (pu3uku Ha 0a30BOM YpOBHE, B
TOM YHCJIe PeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;
. cozieprkanue yueOHoro npeamera «Pu3nkay» 1Mo rojam o0y4deHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsi B KaueCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxaroreM wmupe. IIkombHBIH Kypc GU3UKH — CHCTEMOOOpPA3yIOUUid s
€CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHUEH, Owojgorueu, ¢u3ndaeckon
reorpadueii u actpoHomuel. Vcronmb3oBaHWE W aKTHBHOE NMPUMEHEHUE (PU3HYECKUX
3HAHWM OMpeNeseT XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPreTUKU, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTEPHUAIOB C
3aJlaHHBIMU CBOWCTBAMHM W Jpyrux. M3ydeHue (pu3mku BHOCHUT OCHOBHOM BKJIAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOUN KapTHUHBI MHpa 00ydaronuxcs, B GopMupoBaHue
YMEHUN TNPUMEHATh HAYYHBIA METOJ| MO3HAHUS TPU BBIMIOJIHEHHUH HWMHU Y4eOHBIX
HCCIIEIOBAHUN.

B ocHoBy kypca Qu3uku misi ypoBHS CpeaHEro 001mero oO0pa3oBaHUS TOJIOXKEH
pAn UaeH, KOTOPhIE MOXKHO PACCMaTPUBATh KaK IPUHLHUIIBI €TO MMOCTPOCHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3lieNoB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanusayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca (PU3UKU 00bEIUHEH
BOKpYr (Qusnmyeckux Teopuil. Beaymum B Kypce sBiseTcss (HOpMUpOBaHHE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUHU, BEILIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNOpeanonaraetT MCHOJb30BaHUE
I'YMaHUTApHOTO MOTEHIMaNIa (U3MYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUSL PUBUKHU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3uKu npesrnonaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUN M3YyUYCHHBIX TEOPUI
U 3aKOHOB.

Hoes sxonozuzayuu peanuzyercsi MOCpeICTBOM BBEACHUS JIIEMEHTOB COJEPKaHuUs,
NOCBSIIEHHBIX HSKOJOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKU M TEXHOJOTUW, a TakKe OOCYXKIEHUs MpoOiieM palOHaIbHOTO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€30MacCHOCTH.

CTepXKHEBBIMH dJIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpeIHEro oOIIero
oOpa3zoBaHus SBISAIOTCA (Quanyeckue Teopuu (hopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTPOCHHS (HU3MYECKOM Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHUPOJIC, T'PAHHUIAX MPUMEHUMOCTHU
TEOpUH, JJI ONMCAHUSI €CTECTBEHHO-HAYUHBIX SBJIICHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0/T B Kypce (PU3UKU peann3yercst Mpexkae BCEro
3a CU€T OpraHu3aly HKCIIEPUMEHTAIBLHON eI TebHOCTH o0ydaromuxcs. s 6a30Boro
ypoBHA Kypca GU3MKH — OTO  HUCIOJIb30BaHUE  CUCTEMBbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe Mo
¢bu3uKe 00beTMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTHICCKUX paboT. Brinenenue
B YKa3aHHOM TE€peYHE JTa0OpATOPHBIX pabOT, MPOBOJUMBIX ISl KOHTPOJISI U OIEHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTEIBLHOTO MPOIECca UCXOs U3 0COOCHHOCTEH
IUTAHUPOBAHUS M OCHaleHus kabuHeTa pusuku. [Ipu 3TOM obecrnieunBaeTCs OBJIAICHUE
OOy4JaromMMHUCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, WCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIUYMH U TOCTAHOBKY ONBITOB TIO0 TIPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHue yaenseTcsl pelieH!Io0 pacu€THRIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM [JIsl PAcU€THBIX 3a/ad NPHOPUTETOM SBISIOTCS 3aJa4yd C SIBHO 3aJJaHHOU
¢uznueckoi  MOJAENBI0, TO3BOJSIOMINE TMPUMEHATh W3YYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jelia Kypca, Tak U MHTErpUpPys 3HAHUS U3 Pa3HbIX
paznenoB. /{7 KaueCTBEHHBIX 3aj7[a4 MPUOPUTETOM SIBIISIOTCS 3aJ]aHUs Ha OOBSICHEHHE
MIPOTEKAHUST (PU3HUYECKHUX SIBJICHUH W IPOLIECCOB B OKPYXAIOLIEH >KU3HHU, TPEOYIOIIMe
BbIOOpa (DM3HUECKON MOJCIH VISl CUTYAIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuanbHO-TEXHUUYECKOMY
o0ecrieueHUI0 Y4eOHOTO TMponecca 0a30BbIi ypoBeHb Kypca (GU3UKM Ha YpOBHE



cpeaHero oouero oopa3oBaHUs JODKEH U3y4yaThCs B YCIOBUSX NPEIMETHOTO KabMHeTa
¢u3MKM WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB E€CTECTBEHHO-
HAay4yHOro LMKiIa. B kaOuHere (U3HKU NOJDKHO OBITH HEOOXoauMoe JabopaTopHOE
o0opyoBaHUE Ji BBIOJHEHUS YKa3aHHBIX B IporpamMme Mo (U3HMKe yYEHHYECKHX
NPAaKTUYECKUX paboT U JEMOHCTPAlMOHHOE 000PYAOBaHHE.

JleMoHCTpanmoHHoe 00opyaoBaHrue (HOPMHUPYETCS B COOTBETCTBHH C IMPUHIIUTIOM
MUHUMAJIBHON JTOCTATOYHOCTH U OO0ECIeUMBaeT TIOCTAaHOBKY TME€PEUUCICHHBIX B
nporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIMi /il MCCICIOBAHUS H3y4aeMbIX
SIBIICHUI W MPOIIECCOB, YMIUPUUIECKUX U (DYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHUM.

JlaboparopHoe oOopynoBaHME JJIi  YUYEHHYECKUX IPAKTHUECKUX  padoT
dopmMupyeTcst B BUie TEMaTHUECKUX KOMITJIEKTOB U 00ECIIEUUBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOyd4arommxcs. TemaTmueckne KOMIUICKTHI JabopaToOpHOTO
00OpyOBaHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM  HCIIOJB30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BUIe IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMHY HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISTFOTCS:

. dbopMupoBaHue HHTEpeca U CTPEMJICHUS] OOYYaloOlmUXCA K HAyYHOMY
U3YYCHHIO TPUPO/IbI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

. pa3BUTHE TNPEICTABICHUN O HAYYHOM METOJIe MO3HAHUSA U (HOPMHUpPOBAHUE
UCCJIEA0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIUM SIBJICHUSIM;

. dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pPe3ysibTaTa U3y4eHUs OCHOB
CTpOEHUSI MaTepUH U (PyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKU;

. dbopMupoBaHUE YMEHUW  OOBICHATH SIBICHHS C  HCIOJIb30BAaHUEM

(bu3MUecKNX 3HAHUN 1 HAYYHBIX JOKA3aTEIbCTB;

. dbopMHUpOBaHUE TPEACTABICHUNA O POIU (PUMKH I Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH.

JlocTikeHne d3TUX 1elield O0ecredynBaeTCsl pelIeHWEM CIEAYIOIUX 3a1ad B
mpoliecce u3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeTro 00pa3oBaHus:

. pUOOPETeHNE CUCTEMBI 3HAaHUK 00 00X (HU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, IEKTPOJIUHAMHUKY,
KBaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPODU3HUKU;

. dopMupOoBaHME YMEHUW TPUMEHSTh TEOPETUYECKUE 3HAHUS  JIS
00BsICHeHNS (PU3NUYECKUX SBICHUN B TIPUPOJIC | JIJIST IPUHATHS MTPAKTUICCKUX PEIICHUN
B ITIOBCEIHEBHOM JKWU3HHU;

. OCBOCHHE CIOCOOOB pEHICHUS pPAa3INYHBIX 3a7ad C SIBHO 3aJaHHOU
duznuecko MOJENbI0, 3a/ady, MOJPA3yMEBAIIINX CAMOCTOSTENHHOE CO3/IaHUE
dbu3nUecKor MOJEH, aJIeKBAaTHOW YCIOBUAM 33/1auu;



. MOHMMaHHEe (UBNYECKUX OCHOB U TMPUHIIUIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

. OBJIaJICHUE METOJaMU CAMOCTOSITENIbHOIO IUIAHMPOBAHUS WM IPOBEACHUS
bU3UYECKUX IKCIEPUMEHTOB, aHAIN3a U UHTEpIpeTaluu UHPOpMAIUU, ONpeIeICHUs
JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

. CO37aHUE YCJIOBHMM NIl Pa3BUTUS YMEHHH MNPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JEATEIIbHOCTH.

Ha wu3ydenune ¢usuku (0a30Bbli ypoOBEHb) Ha YPOBHE CpeaHEro oOIIero
oOpazoBanusi otBoauTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hezenwo), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Iporpamma no gu3rke Ha ypOBHE CpeHEro 0011ero oopazoBanus pazpadoraHa Ha
OCHOBE:

- IIpukasza MunucrepctBa npocsenieHus Poccuiickoit @enepanuun ot 12.08.2022
Ne 732 «O BHecenun u3mMeHeHU# B (penepanbHbId 00pa30BaTEIbHBIN CTAaHAAPT CPEIHETO
o01rero 00pa3oBaHusl», YTBEPKIEHHBIN TPUKa3oM MuHucTepcTBa 00pa30BaHUs U HAYKHU
Poccuiickoit deaeparuu ot 17.05.2012 Ne 413 (manee - ®I'OC COO);

- @enepanbHOl 00pa3oBaTEIbHONW MPOrpaMMbl CpeIHEro 001Iero oopa3oBaHMs,
YTBEP)KAEHHON npukazoM MuHucrepctsa npocseuieHuss Poccuiickonn denepauuu OT
18.05.2023 Ne371 (manee @OIT COO);

- Ilpuxaza Munnpocsemenuss Poccun ot 19.03.2024 Ne 171 «O BHeceHuu
U3MEHEHUN B HEKOTOpbIE npukaszbl MuHnpocsenenus PO, kacaromuecs denepanbHbIX
oOpa3oBaTeIbHBIX MPOTPAaMM HaYallbHOTO 0O0IIero oOpa3oBaHUsA, OCHOBHOI'O OOIIETO
00pa3oBaHUs U CPeTHETO O0IIEro 00pa30BaAHUSMY,;

- Ilpukaza MunnpocBemenuss Poccun ot 27.12.2023 Nel028 «O BHeceHHUH
U3MEHEHUH B HEKOTOpPhIE MNpuKa3bl MUHOpHAykKM W MUHIPOCBEIICHHUS, KacaroIIUecs
®I'OCocHOBHOTO 0011IEr0 00pa30BaHKS U CPEAHETO OOIIETO 00pa30BaAHUSIY;

- Ilpukaza MunnpocBemenuss Poccunm ot 01.02.2024 Ne 62 «O BHeceHUH
W3MEHEHU B HEKOTOpble IpuKa3bl MuHnpocsemenuss Poccun, kacaromuecs
denepanbHbIX 00pa30BaTENbHBIX MPOTPAMM OCHOBHOTO OO0IIero o00pa3oBaHusl U
CpenHero o01ero o0pa3oBaHusm;

- OcHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIEr0 0Opa3oBaHUS
I'OCYAAPCTBEHHOI'O BIO/’KETHOI'O OBIIEOBPA3OBATEJIbBHOI'O
YUPEXIEHUA «IIKOJIA Ne 8 MMEHU A.B.I'ABPUIIEHKO TI'OPOJCKOI'O
OKPYT A IOHEILIK», yrBepxxnéunoit npukazom ot 26.08.2024 r. Ne 175;




COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupone. HayuHble METOABl MO3HAHUSA OKPY’KAIOLIETO MUpA.
Pounb skcieprMeHTa U TE€OpUU B MPOILECCE MO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUH U npoueccoB. HayuHble rumoressl.
duznyeckue 3aKOHbI W TEOPUHU. ['paHUIBl MPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u Mecto pu3uku B GpopMUpPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHUpPA, B
[IPAKTUYECKOUN AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBUXEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO  JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienue, CKOpOCTh (CpeaHsIA CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJibHOM TOYKH, HMX TPOEKIMH HA OCH CHUCTeMbl KkoopauHaT. CrokeHue
MEPEMEIIECHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TMIPSMOJMHEHHOE JBIWKEHHE. [ 'paduku
3aBUCUMOCTU KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsI, MyTH M MEPEMEIICHUS MaTepUaIbHOM
TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuBonmueitnoe nBukeHue. JIBH>KEHHE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 1O MOJYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHENHAs cKopocTs. [lepuon u
yacTota oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CIIUIOMETP, JBUKECHHUE
CHapsJ10B, LICIIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopgenp cuCTEMBI OTCUYETA, WILIKOCTPALUMS KWHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune pnBukeHHs Tena, OpOIIEHHOTO IMIOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy npu ABUKEHUHU 10 OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHne HEPaBHOMEPHOTO [JBWXEHUS C LEJIbI0 ONPEACICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY IMYTSIMH, NPOUJACHHBIMH TEJIOM  3a
MOCJICIOBATENLHBIE PABHBIE NMPOMEKYTKHA BPEMEHM MPU PABHOYCKOPEHHOM JBHXKEHUM C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHUS 1IapuKa B BA3KOU )KUJIKOCTH.

N3yuenue nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHumn otHocutenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHepuumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akon HeroToHa 1is
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buawsl Tpenus (mokosi, ckonbkeHus, kadenus). Cwia tpeHusa. Cyxoe
Tpenue. Cuia TpeHUs! CKOIbXEeHHs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna
COIIPOTHUBIICHUS DU IBUKEHUU TeJla B )KUIKOCTH WM Tase.

[locTynarenpHOE U BpallaTeIbHOE IBUKEHHE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. [lineuo cumbl. YcinoBus paBHOBECUS
TBEPIIOTO TENA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHNE: TTOAIIUITHUKY, JBUKECHUE
UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHEeHHE MacC B3aMMOICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOro Tena. Buapsl paBHOBeCH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMaInH.



HccnenoBanue yciaoBUM paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHU.

Tema 3. 3akonbl coXpaHeHUusn 6 MexXaHukKe

NMnynbe MatepuanbHOW TOYKU (T€Ja), CUCTEMBI MaT€pUAIbHBIX To4YeK. MMmybce
CUJIbl ¥ W3MEHEHUE HMITyJbCa TeJId. 3aKOH COXpaHEHHs HUMIyJibca. PeakTuBHOE
JBH>KCHUE.

Pa6ota cunbl. MOITHOCTD CHUJIBI.

Kunernueckass 5sHeprusi MarepuaJibHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[lotenuuanbuas 3Heprusi. [loTeHnmanbHas sHEprust ynpyro aedpOpMHUPOBAHHOM
npyxuHsbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[loTeHuuanbHbple ¥ HEMOTEHLUATbHbIE CHIbl. CBs3b pabOThl HEMOTEHIMATbHBIX
CUJI C U3MEHEHHEM MEXAHUYECKOM DHHEPrMM CHUCTEMBl TeJ. 3aKOH COXpPaHEHHUS
MEXaHUYECKOU DHEPTUMU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yYCTpOWCTBA U IIPAKTUUYECKOE IIPUMEHEHHE: BOIAOMET, KOUED,
NPYKUHHBIA MMHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBHXKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne abCOIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW PHEpPIruu Teja
Ha IIpUMeEpE PACTAKEHUsI PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekysipHasi pU3NKa U TEPMOANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHbBIE TIOJIOKE€HUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM M HUX OIBITHOE
obocHoBanme. bpoyHoBckoe mBmwxkenue. Juddysus. Xapaktep ABWKEHHS U
B3aHMOJICMCTBUS YaCTUL BellecTBa. Moaenu CTpOeHHUsI Ta30B, KUAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOjeNel. Macca 1 pa3Mepsl MOJIEKYI.
KonmnuectBo BemecTna. [loctositnnas ABoraapo.

TermoBoe paBHOBecue. Temmnepatrypa m €€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KMHETUYECKOU
TEOPUHU UJEATBLHOIO rasa. AOCONIOTHAA TeMIlepaTypa Kak Mepa CpeHeld KUHETHUYECKOU
SHEPrUU TEIUIOBOrO JBHXEHHs 4dacTull rasa. lllkana temmneparyp KensBuna. ['a3oBbie



3aKkOHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lansToHa. HM3ompoueccsl B
UJIeabHOM Tra3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. I'paduueckoe mpecraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHu4eckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OMnbIThI, TOKa3bIBAIOIIUE JTUCKPETHOE CTPOCHHE BeliecTBa, poTorpaduu MOJICKYI
OPTaHUYECKUX COCITMHECHUU.

OmnpiTel 0 TUDPYy3Un )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICUCTBHUSI.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WIIIOCTPUPYIOIINE  YpaBHEHHWE  COCTOSIHUS — MJEAIIbHOTO  rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Omnpenenenue Macchbl Bo3AyxXa B KIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHUN 00bhEMa
KOMHATBI, JaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEX1y MapaMeTpaMu COCTOSHUS Pa3peKEHHOro ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHsS SHeprusi TEpPpMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ m3MmeHeHHs. KomumyecTBo TermsioTel M pabora. BHyTpeHHss
SHEPIusi OJHOATOMHOTO WJCAJbHOr0 raza. Buuabl Temuonepenayu: TEMIONPOBOAHOCTD,
KOHBEKLIMS, U3ITy4eHHUE. Y eabHas TEIIOEMKOCTh BellecTBa. KolnuecTBo TEmIOTH pU
TEeIIonepeaaye.

[TonssiTme 006 amgmabaTtHOM mporiecce. IlepBbIi  3aKOH  TEPMOJAMHAMUKH.
[IpumeHneHue mepBOrOo 3aKOHA TEPMOJMHAMHMKH K wH3ompoleccaM. [ 'paduyeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs po1ieccoB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIMIBL HEeWCTBHS TEIJIOBBIX MamuH. [IpeobpasoBanms
SHEPTUU B TEIUIOBBIX MamuHax. KodQulueHT moie3Horo AeMCTBUS TEIUIOBON MAaITUHBI.
[Hukn Kapro u ero xo3(p@UIMEHT MONE3HOTO JCHCTBUSA. DKOJIOTHUECKHE MPOOIEeMBI
TEIUIOOHEPrETHUKHU.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEeHHEN >HEPryuu Tella IPHU COBEPIIEHUU palbOThl: BbUIET MPOOKHU
13 OYTBUIKH TIOJl IEWCTBHEM CKATOTO BO3/yXa, HarpeBaHue »¢upa B JaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meneHne BHyTpeHHEN SHEPIUM (TeMIIepaTypbl) Teja IpH TeIuionepeaaye.



OnpIT 10 a1a0aTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, ABUTATeNli BHYTPEHHErO CrOpaHUs, PEaKTHUBHOTO
JBATATEJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3Mmepenne yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeujecmea. Pazoevle nepexoonl

[TapooOpazoBanue u koHaeHcamnusi. McmapeHue u kureHue. AOCONIOTHAsS U
OTHOCHUTENIbHAS  BJIIAXKHOCTH BO3AyXa. HacelmeHHbld mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JaBJICHHUS.

Teépnoe teno. Kpucramnuueckue u amopdHble Tena. AHM3OTPONUS CBOWCTB
kpuctamioB. JKunkue kpuctamuiel. CoBpeMmeHHble Marepuanbl. [lnaBneHune wu
KpUCTaIM3anus. Y ieapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHUE TEMIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA W MNPAKTHUUYECKOE TNPHUMEHEHHUE: TUTPOMETP U
IICUXPOMETpP, KaJOPUMETP, TEXHOJOTHH IOJYYEHUS COBPEMEHHBIX MAaTe€puajoB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npy NOHM>KEHHOM JIaBIICHUU.

Crioco0bl N3MEpEeHUs BIaKHOCTH.

Habnronenune HarpeBaHust U IUIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHre 0OTHOCUTEIPHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DnekTpu3auus Tel. DJIEKTpUUecKui 3apsia. JBa BUAA SJIEKTPUUECKUX 3apsioB.
[IpoBOAHUKH, AMAIEKTPUKUA U MOJYNPOBOJHHUKU. 3AKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynmona. ToueuHblid »neKTpuyecKuil 3aps.
Onektpuueckoe noje. Hanpsx€HHOCTh 3iekTpuyeckoro nods. [IpuHuun cynepno3unuu
ANEKTPUYECKUX NOJIeH. JINHNK HAPS)KEHHOCTU 3JIEKTPUYECKOTO TTOJIS.

PabGora cun amekrpocrarmueckoro mons. Iloreniuman. PasHOCTh MOTEHITMAIOB.
[IpoBOHMKM ¥ AWAPNEKTPUKA B JJIEKTPOCTATHUYECKOM Tone. Jludnekrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKOCTh. KonaeHcatop. ODIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.



TexHuueckue yCTpOWCTBA M NIPAKTUYECKOE IPUMEHEHHUE:  DIJIEKTPOCKOIL,
AIEKTPOMETpP,  DJIEKTPOCTATHYECKass  3allluTa,  3a3€MJICHHE  DJIEKTPONpUOOpOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYyUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre Had3JIEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IJIOMIAAY IUIACTHH,
PacCTOSIHUA MEXY HUMH U JUAIECKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

Yyenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3Mmepenne 31eKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuyeckuit mok. Toku é paznuunvix cpedax

DJIEKTPUUYECKUU TOK. Y CIOBHS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHUKHN
toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DIEKTpUYECKOE  CONPOTUBIEHUE.  YIEIbHOE  CONMPOTUBIEHHWE  BEIIECTBA.
[TocnenoBaTenpHOE, TapaieIbHOE, CMEIIAHHOE COEIUHEHHNE IPOBOHUKOB.

PaGora AJIEKTPUUYECKOTO TOKA. 3akoH Jxxoyns—Jlenua. MomHoCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAasl CUjla U BHYTPEHHEE COMPOTUBIECHHE WCTOYHUKA TOKA. 3aKOH
Oma aJ1s1 ToTHOM (3aMKHYTOM ) 2JIeKTpruUecKkol 1enu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAsI MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCThH COINPOTUBICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DNEeKTpUUeCKUid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs MIPOBOJAUMOCTD MOIYIPOBOJHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpuYeckuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DOneKkTpuueckuid TOK B razax. CaMOCTOSITEIbHBI M HECAMOCTOSITEIbHBIN pa3ps/l.
Monnus. [1na3zma.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHECHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOUHUKUA TOKa, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IEKTPOOCBETUTEIBHBIE
npuOOpsl, TEPMOMETP  CONPOTUBIICHUS, BaKyyMHBIA  JHOJA, TEPMHCTOPHI W
(boTOpPE3UCTOPHI, MOITYNPOBOJHUKOBBIN IHO/I, FaIbBAHUKA.

Jlemoncmpayuu



W3mepeHune cujibl TOKa M HAMPSDKCHUS.

3aBUCHMOCTh COINPOTUBICHUS IWIMHIPHYECKAX TPOBOJAHUKOB OT JIJIMHBI,
TUTOIMIA/IN TIOTIEPEYHOTO CEUSHUS ¥ MaTepHaa.

CMemiaHHOE COeTUHEHHE TPOBOIHHUKOB.

[lpsmoe  W3MepeHWE  ANEKTPOABIKYIIEH  cuibl.  KopoTkoe — 3aMbIKaHHe
raJlbBaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO COTIPOTHUBIICHUSI.

3aBHCHMOCTH CONPOTUBIICHHUS METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTBH JEKTPOTHUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OMHOCTOPOHHSIS TPOBOANMOCTD JAHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

M3y4eHne CMENIaHHOTO COSTUHEHHSI PE3UCTOPOB.

V3mepeHne SIIEKTPOJBIDKYIICH CHIBI WCTOYHHKA TOKa M €ro BHYTPEHHETO
COIIPOTUBIICHHUSI.

HaGmronenue anexktposnusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce ocyliecTBiaseTcs ¢ y4éTom
COJIEPKATEIIBHBIX MEXKIPEIMETHBIX CBSA3CH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOTO
NO3HAHUS: SIBJIEHWE, HAy4YHBIN (akT, rumnotesa, ¢pu3nyueckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNe, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MO/JIEh, H3MEPEHUE.

Mamemamuka: pemieHue CUCTEMbl ypaBHEHHM, JHHEWHas QyHKIUs, mapabora,
runepoosia, ux rpad)UKd U CBONCTBA, TPUTOHOMETPUYECKHE (HYHKIIUU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHIC€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOEKIIMK Ha OCH KOOPJUHAT, CIOKEHHE BEKTOPOB.

Buonocus: mexannueckoe JIBWKEHHWE B KUBOM mpupone, auddysus, ocmoc,
TEINIOOOMEH JKHUBBIX OPraHu3MOB (BUABI TEIUIONEpeaayun, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKHE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHHE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpPHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M ra3os,
AIIEKTPUYECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs! TUCCOLMALINs, TaJIbBAHUKA.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeodpa3oBaHUe ABM)KEHUN C HCHOJIB30BAaHMEM MEXaHU3MOB, YUET
TPEHUSI B TEXHHUKE, TMOAIIMIHUKH, HCIOJb30BaHHWE 3aKOHA COXPAHEHHS HMITyJbCa B
TEeXHUKE (pakera, BOJOMET W Jpyrue), JABUraTellb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHED, TEXHOJIOTUH MOIYYSHHUS COBPEMEHHBIX
MaTepuajioB, B TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, HJIEKTPOCTATUYECKAs



3alnTa, 3a3eMJICHUE AIIEKTPONprOOpPOB, KCEpOKC, CTPYUHBIN IIPUHTED,
AJIEKTPOHArpeBaTesIbHbIEe TPUOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHAas UHOYKYU

[ToctosiHHBIE MarHuThl. B3anMoneiCTBME TOCTOSIHHBIX MAarHuTOB. MarHuTHoe
nosie. Bektop MarHuTHOM WHAYKIMU. [IpUHIMI Cynepno3uilMd MAarHUTHBIX MOJICH.
JIuHuM MarHUTHOM MHAYKUUH. KapThHA TUHUI MAarHUTHON MHAYKIUAM OISl TIOCTOSTHHBIX
MAarHUTOB.

MarauTtHoe 1noJie MPOBOJHUKA ¢ TOKOM. KapThHa JUHHMI MHIYKIIMK MarHUTHOTO
MOJIsl NIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcreaa. BzanmoaeicTBue NpoBOJJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiab U HampaBlieHUE. [[BUKEHHE 3apsKEHHOW 4YacTUIBI B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SIBneHne 3MeKTpOMarHUTHOW MHAYKUUU. [IOTOK BEKTOpa MAarHUTHOW HHAYKIUU.
DNEeKTpOABWKYIIAsl CUJIa UHIYKIMU. 3aKOH 3JE€KTPOMarHuTHON nHaykunu dapanes.

BuxpeBoe anexkTpuueckoe Tmosie. OJEKTPOIABMXKYIIAs CHJla MHAYKIUU B
IPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

[Tpasuiio Jlenna.

NHaykTHBHOCTE.  SIBlIeHME  CaMOMHIYKIIMH. DNEeKTpoABWXKYIIas  cuia
CaMOUHIYKIIMH.

DHeprusi MAarHUTHOTO MOJISL KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: IMOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMAarHuTHI, AIEKTPOJABUTATEND, YCKOPUTENM  JJIEMEHTAapHbIX  YacCTHII,
WHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIIUY MAarHUTHOTO MOJISI.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiieHHE 3IEKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.



3aBUCHMOCTh DJIEKTPOJABWKYIIEH CHJIBI HMHIAYKUHA OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne MarHuTHOTO TOJISI KATYLIKHA C TOKOM.

HccnenoBanue 1eCTBUSA MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW UHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KOJ1e0AHUA

Konebarenvhas cucrema. CBoOOAHBIE MEXaHWYECKUE KosieOaHus. ['apMoHnueckue
koneOanud. Ilepuoa, dacrora, ammuryga u (aza konedanuil. IlpyXKMHHBIA MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHMYeckux KoneOanumii. [IpeBpamienue
HHEPTUU MPU TAPMOHUUECKUX KOJICOaHUSX.

KoneGarenpubiit  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE  KoJIcOaHHS B
UJCIbHOM  KOJeOaTeIbHOM  KOHType. AHANOTUSg MEXKIYy MEXaHWYeCKUMU U
ANEKTpOMarHuTHeIMU KosieOanusiMu. dopmyrna ToMcoHa. 3aKOH COXpAHEHHs YHEPTUU B
UeaIbHOM KOJ1e0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxawIuX KojeOaHUsIX. BBIHYXIEHHbIE MEXaHUYECKHe
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennbiii TOK. CUHYCOUJATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHHUS.

Tpanchopmartop. I[IpomsBojacTBO, mepemadya W TOTpeOJEHHUE DICKTPUUECKOM
SHEPrUM. OKOJOTMYECKME PHUCKH TMpPH MPOU3BOACTBE dnekTpodHeprun. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHU4YecKrne yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: AIICKTPUUYECKUN 3BOHOK,
TE€HEPaToOp MEPEMEHHOI0 TOKA, JIUHUU JJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOATENbHOW CHUCTEMBI  (MPYKUHHBIA WM
MaTeMaTU4eCKU MasiTHUK).

HaGmronenne 3aTyxaromux KoJie0aHuu.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJICOAHMIA.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMATrHUTHBIC KOJICOAHMSI.

OcuunorpaMMbl  (3aBUCMMOCTH CHJIBI TOKa W HAIpPSKEHUST OT BPEMEHM) st
ANEKTPOMArHUTHBIX KOJIeOaHU.

Pesonanc nmpum  mociaegoBaTENbHOM — COCIMHEHMM — PE3HCTOPA,  KATYIIKH
WHIYKTUBHOCTH U KOHIEHCATOPA.



Mopens JIMHUY JJIEKTPONEPEIAYN.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

NccnenoBanue 3aBUCUMOCTH MEpUOa MAJIbIX KOJIEOAHUM I'py3a HA HUTU OT JIJTUHBI
HUTHU U MACCHhI Tpy3a.

HccnenoBanne NEPEMEHHOrO0 TOKAa B LENH M3 IMOCIEI0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

Mexanudeckue BOJHBL, yciaoBusi  pacnpoctpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JjuHa BoJHBL. [lonepedynsie u mpoosibHbIe BOJIHBL. HTEpdepeHius
U Audpakius MEXaHUUeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMAarHUTHBIC BOJIHBL. YCIIOBHS M3JIYyYEHUS] DJICKTPOMArHUTHBIX BOJIH.
B3aumuass opuenrtamnusi BektopoB E, B, V B anextpomaruuTHoil BosiHe. (CBoiiCTBa
AJICKTPOMArHUTHBIX BOJH: OTpa)X€HWe, TMPEJIOMIICHHE, Toysipu3anus, audpaxius,
unTepdepennus. CKOpoCTh dIEKTPOMArHUTHBIX BOJTH.

[IIkama »IEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE HSJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMITBI paguoCBs3U U TeNeBUICHUS. Pannonokarus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne ycTpoWCTBA W NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YyIbTPa3ByKOBass JUAarHOCTMKa B TEXHUKE M MEIULHHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCcTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak MCTOUYHUK 3BYKA.

HaGmonenne oTpakeHus M MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiiun MEXaHMIECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne cBsi3 TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILUTUTY/I0M M 4acTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOWCTB SJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIIOMIICHUE,
noJispu3anus, nudpaxius, nHTepdepeHns.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. IIpsaMonuHENHOE  pacnpoCTpaHEHHE  CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHus cBera. [locTpoenune uzo0pakeHUd B
IJIOCKOM 3€pKaJe.



[Ipenomnenue cBera. 3aKkOHBI MpEIOMIIEHUs cBeTa. AOCONIOTHBIA IOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbII  yrojg  IIOJIHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

Cobuparomue u paccenBarouiye JuH3bl. ToHkas nruH3a. POKYCHOE PacCTOSHHUE U
onThyeckass cuia TOHKOM muH3bl. [locTpoenue wu3zoOpakeHudd B coOuparoumx u
paccenBarouX JUH3ax. POopMyJia TOHKOM JIMH3bL. Y BEJIMYEHUE, TABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonnosast onrtuka. MaTtepdepennust cBera. KorepeHTHbIE UCTOYHHKU. Y CIIOBUS
HAOIIOJIEHUST MaKCUMyMOB UM MHHUMYMOB B HMHTEP(PEPEHIIMOHHONW KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. udpakunronHas pemérka. YcioBUe HaOIIOACHUS TIJIABHBIX
MaKCUMYMOB TIPH TaJIEHUH MOHOXPOMATHYECKOT0 CBETA HA TU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOMCTBA UM  NPAKTUYECKOE MNPUMEHEHHWE: O4YKH, JIyma,
¢doToanmnapar, TPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs OMNTHKA,
nudpakImoHHas peneTka, MmoaspouI.

Jlemoncmpayuu

[IpssMosiHEHOE  pacnIpOCTpPaHEHHUE, OTPAXKEHHE U IIPEJIOMJICHHE  CBETA.
OnTudeckue mpuOopshI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

Ha6mronenne naTepdepeHium cBeTa.

Ha6monenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[Tonmy4yenue ciekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne moisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Hab6monenne nucnepcuu cBeTa.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['pannubl pUMEHUMOCTH Kilaccu4eckou MexaHuku. [loctynatsl cnennanbHOU
TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MNPUHIAN OTHOCUTEIBHOCTH DWHIITEHA.



OTHOCHUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHE BpPEMEHH W COKpAICHUE
JUIAHEL.

OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHILIBL.

CBs3p Maccbl C JHEPrMEW W HMILYJIBCOM PEJIATUBUCTCKOM YaCTHLBL. ODHEPrUs
MTOKOSL.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs u
uMIyJibe poToHa.

OtkpeiTie u uccnenoBanue ¢orodrddexra. Omnwitel A. I'. CroneroBa. 3akoHbBI
dororddexra. VYpaBHenue OWHmTeHHa I8 (doTodddekra. «KpacHas rpaHuLIa»
dboTorddexra.

JlaBnenwne cBera. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

Texauueckue ycTpoWcTBa W MPAKTUYECKOE MpUMEHEHHe: (OTODJIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemTHEro ¢poTodddexra.
CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmbiTel Pesepdopma 1o paccessHUIO o -4aCTHIL.
[Tnanerapuas moxaenb atoma. [loctynatel bopa. U3nydenue u nmornomenne GpOTOHOB IIPH
epexofe aroMa C OJHOTO YPOBHS SHEprud Ha Apyro. Buael cnektpoB. CHekTp
YPOBHEW 3HEPTUU aTOMa BOAOPO/IA.

BosnnoBbie cBoictBa wactuil. Bosnbel 1e bpoinsa. KopryckynsspHO-BOJTHOBOU
JyaJIA3M.

CrioHTaHHOE U BBIHYKJICHHOC U3J1YUYCHHUC.

TexHuueckne yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: CIIEKTPaJbHbIM aHan3
(CIEeKTpPOCKOIT), Ja3ep, KBAHTOBbIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmroeHre MMHEHYaThIX CIIEKTPOB M3 TyYCHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi



HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTb CTpoeHus sapa. OTkpeiThe
paanoakTuBHOCTH. OmnbIThl Pe3epdopna mo ompeneneHuio cocTraBa pagdO0aKTUBHOIO
u3nydenus. CoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.

OtkpeiTe mnpoTOHa U HelTpoHa. Hykmonnas wmoxens snpa ['eitzenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnajn. ['amma-uznyuyeHue.
3aKOH paJAMOAKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 A1€p.

Snepusbiii peaktop. Tepmosiaepublii cuntes. [IpobiemMbl U NEPCIEKTUBBI SAECPHON
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOJIIOIEHNS U PETUCTPALIMU AJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHble B3auMoeicTBUsA. EAMHCTBO pu3nyeckoi kKapTUHBI MUpA.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa
BunbcoHa, saepHslil peakTop, aroMHast 0omoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHIL (II0 TOTOBBIM (GoTorpadpusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BUTHSL acTpoHOMUHM. [IpUKIagHOE M MHUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3us, sipKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

ComnHeunas cucrema.

Connne. ConHeuHasi akTUBHOCTh. MlcTounuk aHepruu CostHIa U 3BE3]1. 3BE3IBI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JluarpaMma «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM MOCJIEA0BATEIILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY» IS 3BE3]1 TJIaBHOU
MOCJIeI0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIC MPEACTABICHHUS O
MPOUCXOXKACHUM U dBOJOIMU CoHIIAa U 3BE31. DTalbl )KU3HU 3BE3].

Mineunsiii [lyte — nHama ['amaktuka. Ilonmoxxkenume u aBwxkenue ConHIa B
lNanaktuke. Tumnbl ranaktuk. Panpuoramaktvky u kBaszapbl. UEpHbIE OBIPBI B sApax
raJlaKTHK.



Bcenennasi. Pacmiupenue Bceenennoit. 3akon XaO0Ona. Pazberanme ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM TJIa30M C  HUCIIOJIB30BAHHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH TSI ONIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE cO3Be3/1usi CEBEpHOro MONYyIIapus U SIPKUE 3BE3IBI.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponb ¢usuku u acTpOHOMUU B DKOHOMUYECKOU, TEXHOJIOTHUECKOH, COLIMATBLHON U
ATUYECKOU cdepax NesSTeIbHOCTH YelIOBEKa, POJib U MECTO (DU3UKU U aCTPOHOMHUU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpa, POJib (U3HMYECKOW Teopuu B (POpMHUpPOBAHUU
npeACTaBiICHUN O (DU3NYECKOW KapTUHE MHpa, MECTO (PU3MUYECKON KApTUHBI MHpa B
00111eM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TIPEACTABICHUN O IPUPO/IC.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiiacce oCcyIiecTBiseTcs ¢ y4€TOM
COJIEPKaTENIbHBIX MEXKIIPEIMETHBIX CBSI3EH ¢ KypcamMu MaTeMaTUKH, OMOJIOTHU, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJIEHWE, HAy4YHBIN (akT, rumnotesa, ¢pu3nyueckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOICIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pemieHue CUCTEMBI YpaBHEHU, TPUTOHOMETpUYECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HX IIPOEKIMM HAa OCHU KOOPAMHAT, CIIO)KEHUE BEKTOPOB, MPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIUH, TpU3HAKUA MOAOOUS TPEYrOJIbHUKOB, OMPEICICHHUE TUIOIIAIN
IIOCKUX GUTyp U 00BEMA TeT.

Buonozus: anektpudeckue SBICHUS B )KUBOUW MPHUPOE, KOJIeOaTenbHbIE TBUKECHUS
B JKMBOW MNPUPOJEC, ONTHYECKUE SIBICHUS B >KMUBOW MPUPOJE, NCUCTBHE paJhalldd Ha
YKUBbIE OPTraHU3MBL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTYpa TBEPABIX TEIl,
MEXaHU3Mbl 00pa30BaHUs KPUCTAILIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TIONIOCA 3€MJIH, 3aJI€KH MAarHUTHBIX Py, (OTOCHEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocusa: MAHUM  DIJIEKTPOIIEpENad,  TIEHEpATOp  NEPEMEHHOIO0  TOKa,
3JIEKTPOJBUTATENb, UHAYKIIMOHHAS I1€4b, pajap, paJuONPUEMHHUK, TEIEBU30D, AHTCHHA,
tenepon, CBU-meusb, mpOEKIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COTHEUHast OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pu3Mkay Ha YpPOBHE CpEIHETO O0OIIero
oOpaszoBaHusi (0a30BbIi YpPOBEHB) IOJDKHO OOECHEUYUTh JIOCTHMIKEHHE CIETYIONUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHUS ydeOHOro mnpenmera «®Du3MKa» HTOJKHBI
OTpaxaTb TOTOBHOCTh ¥  CIIOCOOHOCTh  OOYYarIIMXCS ~ PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TMO3WUIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALINH, MO3UTUBHBIX BHYTPEHHHUX yOCXKICHH, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUICKOr0 OOIIEeCTBa, PACIIMPEHUE KUZHEHHOTO OIbITa
U ONbITa JEATCJIBHOCTA B TPOLECCE peadu3alldd OCHOBHBIX  HalpaBJICHUM
BOCIUTATEIbHOU I€STEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TO3UIMH OOYYaIOMIeTOCs KaK aKTHUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

IPUHSATHE TPaAUIMOHHBIX 00IIeYeTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIBHOCTh B HHTEpPECaX TIPa¥IaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aMMOJIEMCTBOBATh C COI[MAJIbHBIMH MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MMATPUOTU3MA;

LEHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBCHHBIE HOPMBI W LIEHHOCTH, B TOM 4YHUCIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOLICHUE K MHUPY, BKIIOYasg 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3auyHbiM chepaM npodhecCHOHATBbHON NEeATEIbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIA BHIOOp Oyayien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa3OBaHUIO B OO0JACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh ~ JKOJOTUYECKOM  KYJIbTYpbl, OCO3HAHHE  IJI00AJIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE W OCYIIECTBIECHUE JIEMCTBUM B OKPYKAIOWIEW CPENE HAa OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHre OMbITa JIEATeIbHOCTH 3KOJOTHYECKON HAMpaBIEHHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUMU M0 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHHME IEHHOCTH HAYYHOW NIeATebHOCTH, TOTOBHOCTH B MPOIECCE U3YyUCHUS
(GU3MKKM  OCYIIECTBIATH  MPOEKTHYID M HUCCJENOBATEIbCKYI0  JESTEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpPENENIATh LENU JACATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PaCCMaTpUBACMBIX (PU3MUECKUX
SIBJICHUSAX;

pa3pabaTbiBaTh IUIAH pEIICHHS TPOOJeMbl ¢ YYETOM aHaIM3a HMMEIONTUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHHMBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSX PEaibHOTO, BUPTYaAJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieqoBaTeJIbCKHe 1eCTBUA .

BJIAJCTh HAYYHOW TEPMHUHOJIOTUEH, KIIOUYEBBIMU TOHITUSIMH W METOJAaMH
bu3nYecKol HAyKH;



BJIa/IeTh HAaBBIKAMHU Y4e€OHO-HCCIIEIOBATENbCKOW W TPOEKTHOW MEATEIBHOCTH B
0o0nacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOMCKY
METOJIOB pEIICHUs 3a7ad (PU3MUECKOTO COJAEp)KaHUsA, NTPUMEHEHHUIO PpPa3InIHBIX
METO/IOB TTO3HAHUS;

BJIAQJeTh BUAAMH JICATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3UYHBIX YICOHBIX CUTYAIUIX,
B TOM YHCJIE IPU CO3/IaHUU YUYE€OHBIX MPOECKTOB B 00J1aCTH (U3HKHU;

BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIC CBA3M U aKTyaJIM3UPOBATh 3a]aqy, BbIIBUTaTh
THIOTE3y €€ pElICHUs, HaXOUTh apTyMEHTHI i1l J0Ka3aTeIbCTBA CBOMX YTBEPKACHHIM,
3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 33aJladl PEe3yNbTaThl, KPUTHYECCKH
OLIGHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh ¥  (OPMYyIHMpOBaTH COOCTBEHHBIE 3aJadyl B  0Opa30BaTEIBHOM
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMeTh TIEPEHOCUTh 3HaHWS 1O (U3HKE B TMPAKTUYECKYI0  00JacTh
KHU3HEICITCTHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIJIBUTAaTh HOBBIE UJIEH, NPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI ¥ PEIICHUS;

CTaBUTH POOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmaumeii:

BJIa/IeTh HABBIKAMM TMOJy4YeHUs HUHGOpManuu (U3MUECKOTO COACpXKaHUSA U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TOWUCK, AaHAJU3,
CUCTEMATH3allMI0 M WHTEPHpETalni0 HMHPOPMAIUU PA3JIUYHBIX BHIOB U GOpM
IPE/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh MH(DOPMAIINH;

UCIIOJIb30BaTh CPECTBA WH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIICHNH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX ¥ OpPraHU3alMOHHBIX 3a7a4 C
coOmogeHneM TpeOOBaHWM  JPrOHOMHUKH, TEXHUKH  OC30MAaCHOCTH, THUTHEHBI,
pecypcocOepeeHrs, TPABOBBIX M JITHYECKUX HOPM, HOPM HH()OPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COAEpPNaHMs B Pa3iIMUHBIX GopMmaTax c y4€ToM
Ha3HaueHWs HWH(POpPMAIMA W TEJIEBOW ayauTOpWUU, BHIOMpAs ONTUMAIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yalIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JCSITEIHLHOCTH;

pacro3HaBaTh NPEANOCHUIKYM KOHPIUKTHBIX CUTYaIlui U CMSIT4aTh KOHQIUKTHL;
Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM

S3BIKOBBIX CPEJICTB;



[IOHUMAaTbh M UCIOJIb30BaTh IIPEUMYIIECTBA KOMAaHAHOM M WHIMBUIYaJIbHOU
paboThI;

BBIOMpAaTh TEMAaTHKy M METOAbl COBMECTHBIX JEUCTBHI C yd4€TroM 0O0IMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YIE€HA KOJUICKTUBA,

IIPUHUMATh (€A COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHKECHUIO: COCTAaBIATH IUIAH JCWCTBUM, pacHpedcisaTbh POJIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXJOT0 yYaCTHMKA KOMaHJIbl B OOIIMIA
pPE3yNbTAT MO pa3paboOTaHHBIM KPUTEPHUSIM;

npejaraTb  HOBBIE IMPOEKTHI, OLIEHUBATh MWJAEHM C IIO3ULUMU HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATH MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLUAX,
IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBePCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh TO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH
(bU3UKHA U aCTPOHOMUH, BBISIBIATH TPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC
3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIAThH IJIAH PEIIEHUS PACUETHBIX M KAaUE€CTBEHHBIX 3ajad,
IUIAaH  BBIMIOJIHEHHSI TPAKTUYECKOM paboThl C€ y4€TOM HMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh  OCO3HAHHBIM  BBIOOpP, AapryMeHTHpOBaTh ero, Oparb Ha ce0d
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO 3PYAUIIMKA B 00JacTH (DU3UKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIAJICTh HAaBBIKAMHU TI03HABATEIHLHON pe(IeKCMM Kak OCO3HAHWS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIIOJIb30BaTh MPUEMBI peIIeKCHMH i OLEHKH CHUTyallud, BhIOOpa BEPHOTO
peleHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS MO UX CHUKEHHUIO;

MPUHUMATh MOTUBBI M apPryMeHThl JPYrdxX I[pU aHaldu3e pe3ysibTaToB
NEeATEeNbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;



NpUHUMATh MOTHBBI M apryMEHTHl JPYTHMX TIpA aHalu3e PpPe3yJbTaToB
IeSITeNbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIHOKH.

B mporecce HocTWKEHUS JMYHOCTHBIX PE3YJBTAaTOB OCBOCHUS IMPOTPAMMEI 10
buzuke I ypoBHS  cpeaHero  oOmiero  oOpa3oBaHuMs Y 00y4arOIIMXCs
COBEPIICHCTBYETCS AYMOLIMOHAIbHBIH WUHTEIUICKT, Ipeanoaraonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIOCOOHOCTh MOHUMAaTh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOHN AMOIMOHAILHOUN Chephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUsA, BKIIOYAIONIETO CaMOKOHTPOJb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTH 33 CBOE TOBEJICHHE, CIIOCOOHOCTh aIallITUPOBATHCS K AMOIIMOHAIBHBIM
MU3MCHCHHSIM U TIPOSIBIISATh THOKOCTbD, OBITh OTKPBITHBIM HOBOMY;

BHYTPCHHEH MOTHBAIIUU, BKJIIOYAIONIECH CTPEMJICHHE K JOCTMDKCHHIO IICJH |
yCIieXy, OINTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh HCXOJsS W3 CBOHX
BO3MO>XHOCTEH;

OMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHUMATh 3MOIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTHIBATh €T0 MPU OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTHh BBICTPAMBATH OTHOIIEHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce mpeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh Ha TMPUMEPAX pojb M MecTo GU3UKM B (OPMUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIbHOCTH JIIOJIEH;

VUUTBIBATh  TPAHUIBI MPUMEHEHUS  HU3YYCHHBIX  (U3UYECKUX  MOJEJCH:
MaTepualibHas TOYKAa, MHEpIHalbHAsg CHUCTeMa OTcuéra, aOCONIIOTHO TBEPAOE TEo,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHUS Ta30B, XUJIKOCTEM WM TBEPIABIX TEJ, TOYEYHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacrio3HaBaTh (Qu3nuecKkue sIBJICHUS (MPOLECcChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIIeCTBa M
ANEKTPOJMHAMUKHU: PaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIUMHEHHOE NBUKEHUE,
cBOOOIHOE TIAZICHUE TeJ, JBMKEHHUE MO OKPYKHOCTH, MHEPIIHS, B3aMMOJICHCTBHE TE,
nuddy3us, OpOyHOBCKOE JIBH)KEHUE, CTPOCHHE KUJIKOCTEH U TBEPJBIX TEJ, U3MEHEHUE
o0b€éMa Tea Npu HarpeBaHuM (OXJIAXKJICHHH), TEIUIOBOE paBHOBECHE, HCIApEeHUE,
KOHJICHCAIUsl, IUIABJICHUE, KPUCTA/UIM3alUsl, KHUIEHHWE, BJIAXHOCTh  BO3AYyXa,



MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYZE, CBS3b MEXKIY
napaMeTpaMH COCTOSIHUSI Ta3a B HM30Mpolieccax, JICKTPU3alusl Tell, B3auMOJICHCTBHE
3apsi/ioB;

OMHUCHIBATh MEXAaHUYECKOE JBIKCHHE, HCIOIb3ysd (U3UYECKUE BEIUUYUHBI:
KOOpJAWHATa, MyTh, MEPEMEICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia, UMITYJIbC
Tena, KUHETUYECKas »DSHEpPrus, IOTCHIMAIbHAS OJHEPrus, MexaHudeckas padorta,
MeXaHW4YecKasi MOIIIHOCTb; MIPU OMUCAHWUU MPABUIBLHO TPAKTOBATh (DU3NUYECKUN CMBICI
HCIIOJB3YEMbIX BEJIWYMH, HX OOO3HAYeHUsS W EIAUHUIBI, HAXOAuTh (OPMYIIbI,
CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIIONB3YS
dbu3nYecKue BEIMUMHBL: JaBJICHUE Ta3a, TEMIIepaTypa, CPEIHsSI KHHETUYECKasi YIHEPTUsl
Xa0THYECKOTO  JBIDKCHMSI MOJICKYJl, CpEeIHEKBaJpaTHUHasi CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI dHEPrusi, padorta ra3a, Kod(PQPUIMEHT MOJIE3HOrOo
JEUCTBHS TEIJIOBOTO JIBUTATENIsA, NIPH OMKHCAHWUW MPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI HCIIOJB3YEeMbIX BEIMYHMH, UX OOO3HAUCHHS W €IUHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh HM3YYCHHBIC JJICKTPUUYECKUE CBOMCTBA BEIIECTBA M JJICKTPUUYCCKHE
SBJICHUST (TMPOIECCHl), HCTONB3Ysl (PUIHMYECKUE BEIUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE TI0JIe, HAPSHKEHHOCTD IMOJIs, TMOTEHIHAN, Pa3HOCTh MOTEHIINAIOB; MPU
OMHMCAHWUU TIPABWIBHO TPAKTOBATh (PU3MUECKUNM CMBICI HCIOIB3YEeMBIX BEJIWYUH, HUX
0003HaYCHUSI M €IUHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3bIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAMU;

aHAJTM3UPOBaTh (U3MYECKHE TIPOLECCHl M SBICHUSA, HCHOJB3Yys (U3UIECKHE
3aKOHBI M TPUHLMIKBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHa, 3aKoH
COXpaHCHHMS MEXaHWYECKOW OHEpPruu, 3aKOH COXpPaHEHUS WMIYJbCa, IPUHIIAI
CYNEepHO3UIIMA CWUJI, TPUHIMI PAaBHOMPABUS HWHEPIMATIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYI0 TCOPUIO CTPOSHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpelHEeW KWHETUYECKOM OHEPTHHM TEIUIOBOTO JBIDKCHHMS MOJIEKYN C aOCOJIOTHOMN
TEeMIepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMMKU, 3aKOH COXPAHCHHS AJIEKTPUYECKOTO
3apsia, 3akoH KysoHa, MpuU 3TOM pa3inuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOE BBEIPAKEHUE U YCIOBUS (TPaHUIII, 00IaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC INPUHIMIIBI JCHCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS WX O€30IAaCHOTO HKCIOJB30BAaHHUS B ITOBCEIHEBHOMN
KU3HU,

BBITIOJTHATH AKCIIEPUMEHTBI 110 UCCISIOBAHUIO (PU3HYCCKUX SBJICHUNA W IPOIIECCOB
C HCIIOJB30BAHUEM TMPAMBIX U KOCBEHHBIX H3MEPEHHH, MpH 3TOM (OPMYIHUPOBAThH
npobiieMy/3aady M THUIIOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOHMpaTh YCTAHOBKY U3
MPETIOKEHHOTO 000pYI0BaHUS, MPOBOJIUTH ONBIT U (DOPMYJIHUPOBATH BHIBOJIbI,



OCYIIECTBIIATH MPSAMbIE U KOCBEHHbIC U3MEPEHUSI (U3UUECKUX BEIUYHH, PU ITOM
BBHIOMpaTh ONTUMAIBHBIM CIMOCOO M3MEPEHUsT W UCIOJIb30BaTh H3BECTHBIC METOJIbI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXKy (PM3UUYECKUMU BEIMYMHAMU C UCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
MOJTy4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUJAC TaOIUIl U rpaduKoB, JeaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCJIEIOBAHUS,

coOnoaTh TpaBujia 0€30MacHOro TpyJda MNpU MPOBEICHUHM HCCICAOBAaHUN B
paMKax y4eOHOro OHKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATENbCKOM U MPOEKTHOM
NEATeIbHOCTH C HCMOJb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOTO
000py10BaHMUS;

pemaTth pacdy€THBIC 3aJa4u C SIBHO 3aJaHHON (DU3WYECKOW MOJIENbIO, MCIOJIb3Ys
dbu3nUecKkue 3aKOHbI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCIIOBHS 3aJa4d BbIOMPATH
(bU3UYECKYI0O MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI U (HOPMYIIBI, HEOOXOIUMBIC
TUIsl €€ peleHus, MPOBOJAUTh PacYEThl M OIICHUBATh PEabHOCTD MOJYYCHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBIL;

pemaTh KadeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTHYECKU HEMPOTHBOPECUHUBYIO
IIETIOYKY PpACCYXJCHUW C OMOpPOM Ha U3Yy4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHMUS;

UCIIOJIb30BaTh NPHU pElIeHUWU Y4YeOHBIX 3ajady COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAUUU M MPECTABICHUS
yu4eOHOM W HAy4YHO-TIOMYJISpPHOW UWHOOpPMAIMKM, TMOJYYEHHOM U3  Pa3IudHbIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyt0 HHGOPMAIIHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BHUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOMIETO0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0€30MACHOCTH TMPU OOpalieHuu C MNpudopaMud H TEXHUYECKUMH
YCTpPOMCTBAMH, ISl COXPAHEHUS 30POBbSA U COOJIIOJACHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TPYMIIE C BBHIMIOJHEHUEM PA3JIHMYHBIX COLUATBHBIX POJICH, TIIAHUPOBATH
paboTy TpyMIbl, pPAIHOHAIBLHO paACHpeaeNsTh OO0S3aHHOCTH U  IUIAHUPOBATH
NEeATEeNIbHOCTh B HECTAHJIAPTHBIX CUTYaIMSIX, aJ€KBAaTHO OLICHUBATH BKJIAJ KaXXI0r0 U3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMaTPUBAEMOI TPOOIEMBI.

K xonny oOyuenus B 11 kiacce mpeaMeTHblEe pe3yibTaThl HA 0Aa30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpPax poib W MecTo (u3uku B (QopMUpPOBAHUHU
COBPEMEHHOM HAy4YHOM KAPTHHBI MHUpPAa, B PpAa3BUTUM COBPEMEHHOW TEXHUKU U



TEXHOJIOTUM, B IPAKTUYECKOM JAECATEIBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(u3nUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIILI MPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJENICH: TOUCUHbIN
AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHBIH UCTOUHHUK CBETA, SIICPHAS] MOJIENIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa NPy pelieHuu GU3nYecKuX 3a1ay;

pacrio3HaBaTh (hU3UYECKHUE SIBJICHHUS (MPOIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB SJIEKTPOJWHAMHUKA W KBAHTOBOM (PU3HUKHU: DJIEKTPUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJICUCTBUE
MarHuTOB, JICKTPOMATrHUTHAS UHAYKIUS, JEHCTBHE MAarHUTHOTO TOJIS Ha MMPOBOJIHUK C
TOKOM W  JBIKYIIUMWCS  3aps]l, OJJCKTPOMArHUTHbIE KOJeOaHUsS ¢  BOJIHBI,
IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, OTPaKEHUE, MpesioMiIeHue, HHTepdepeHIIns,
nudpakius W TOJIpU3alvs CBeTa, JUCIEpPCUs CBeTa, (POTodNEKTpudecKuil 3P hexT
(boToapdexT), cBeTOBOE aBlICHHME, BO3HUKHOBEHHME JIMHEMYATOro CIEKTpa aroMa
BOJOpPO/a, ECTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTUBHOCTb;

OTMHUCHIBATh M3YYCHHBIE CBOMCTBA BellecTBa (JIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKUE, DIECKTPUUECKYIO MPOBOAUMOCTh PA3IUYHBIX CPE) M DJICKTPOMATHUTHBIC
SIBJIICHUS (IIPOIIECCHI), UCTONIB3Ysl (PU3MUECKHE BEIIMUMHBI: AJICKTPUUSCKUIN 3apsii, cuia
TOKa, DOJEKTPUUYECKOE HAaIpPSDIKCHHE, JJICKTPUYECKOE COMPOTUBICHHE, PA3HOCTh
MOTEHIIUANIOB, JJIEKTPOABMXKYIAs cujiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TMOJIS,
cuna Awmrepa, cwia JlopeHna, UHAYKTUBHOCTh KaTYIIKH, SHEPTHs DJIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, EPUOJ] M YacToTa KojeOaHuil B KoiebaTeabHOM KOHTYpE, 3apsl U
CHWJIa TOKa B MPOIIECCE TapPMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTosiHMEe W ONTHYecKash Cujla JIMH3bI, MPU ONUCAaHUU MPABUIBHO TPAaKTOBATh
(bu3MYECKHUl CMBICIT UCTIONB3YEMBIX BEIHMUMH, UX 0003HAYCHUS U €IUHUIIBI, YKA3hIBAThH
(bopMyIIbI, CBSA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMU BEIHUYNHAMY,

OMKCHIBATh U3yUYEHHBIEC KBAHTOBBIE SIBIICHUS M MPOIIECCHI, UCTIONB3Ys (HU3HUECKHE
BEJIMYMUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI M YacTOTa CBETA,
SHEPTUS U UMITYJIbC (DOTOHA, TIEPHOJ] MOTypacnaaa, SHEPTUS CBA3H aTOMHBIX slIEp, MPH
OMHMCAHWH TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCTHOJIB3YEMBIX BEIUYWH, UX
0003HAaYEHUSI W EIUHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBA3BIBAIONINE MAHHYIO (PHU3UYECKYIO
BEJIMYHMHY C JPYTUMH BEJIMYUHAMHU, BHIYUCISITh 3HAUCHHE (DPU3HMUECKON BEIINYNHBI,

aHANMM3UPOBATh (PU3WUYECKHUE TPOIECChl U SBJICHUS, HCIONB3YS (U3HUECKHE
3aKOHbl M TPUHUUIBL: 3aKOH OMa, 3aKOHBI TMOCIEAOBATEIRHOIO M MNapalljIeIbHOTO
COCMHEHUS IPOBOAHHUKOB, 3aKOH J[xoyns—JIeHma, 3akoH 3JIEKTPOMArHUTHOU
WHIYKIHWHM, 3aKOH MPSIMOJMHEHHOIO paclpOCTPaHEHUsS CBETa, 3aKOHBl OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMJICHHS CBETa, ypaBHeHUEe DWHITEHHA 1 hoToddhdeKTa, 3aKoH
COXpaHEHMSI DHEpPruU, 3aKOH COXPAHEHUsS  UMIIyJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsifa, 3aKOH COXpPaHEHHsS] MaCCOBOT'O YKCIIa, MOCTYyJaThl bopa, 3akoH



PaZMoOaKTUBHOTO pacmlaia, MpHu STOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €TO
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;

OTIpEIeISITh HANpaBJICHUE BEKTOpPAa MHIYKIIMA MAarHUTHOTO TIOJS MPOBOJHHUKA C
TOKOM, CUJIbl AMiiepa u cuibl JIopeHna;

CTPOWTHh U OMHUCHIBATh M300pakeHHE, CO37aBaeMOe TUIOCKUM 3€PKaIoM, TOHKON
JIMH30M;

BBITIOJHATE  OKCIEPUMEHTBI TI0 HCCJICIOBAHUIO (U3UYCCKUX SBICHUW |
MPOIIECCOB C HWCIMOJB30BAHMEM TMPSIMBIX W KOCBEHHBIX W3MEPECHHH: TMPU DTOM
dbopmynupoBaTh TMpodiieMy/3aauyy U THUIIOTE3Y Y4eOHOTro HSKCIEpUMEHTa, CoOupaTh
YCTAaHOBKY W3 MPEJIOKCHHOTO 00OpYIOBaHUSA, MPOBOJIUTH OMBIT U (HOPMYIHMPOBATH
BBIBO/IBI;

OCYIICCTBIISITh TIPSAMBIC W KOCBCHHBIC HM3MEPEHUS (PU3NYCCKUX BEIWYUH, TPH
3TOM BHIOMPATh ONTHUMAJIbHBIN CIIOCO0 U3MEPEHHS U MCIOIb30BaTh U3BECTHBIC METOIBI
OIICHKY TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (DU3MUYECKHMX BEJIIMYUH C HUCIOJIb30BAHHEM TMPSIMBIX
U3MEpPEHUI: TIPU D3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DUKCHUPOBATh pPE3yJIbTaThl
MOJIYYCHHOW 3aBUCHMOCTH (PU3WYSCKHUX BEIMYWH B BHJIEC TAOJIUI] U TpadUKOB, JCiIaTh
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHNUS,

coOmoaTh MpaBuia Oe30MacHOro TpyAa NpHU MPOBEACHUM UCCIIEIOBAHUN B
paMKax y4eOHOro OKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATENbCKOM U MPOEKTHOMN
JESTENBbHOCTH C MCIOJB30BAaHUEM HW3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHMS;

pemarbh pacu€THbIC 3a7]a4M C SIBHO 3aJaHHON (PU3NYECKON MOMAEINBIO, UCTIONbB3Ys
¢u3nueckre 3aKOHbI W TPUHIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/ladyd BBHIOMPATH
(bU3UYIECKyI0 MOJENb, BBIACIATh (DU3UYECKHE BEIUYMHBI B (HOPMYIBI, HEOOXOIUMBIE
ISt €€ peleHus, TPOBOAUTH PACUETHI M OLIEHWBATh PEaIbHOCTh MOJYYEHHOTO 3HAUCHUS
(br3UYeCKOl BEJIMUNHBIL;

pemaTh Ka4eCTBEHHBIC 3a/Ja4d: BBICTpAWBATh JIOTUYECKHA HEMPOTHBOPEUUBYIO
[EMOYKY PACCYXJCHUM C OMOpON Ha W3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nvecKue SIBICHUS;

UCIIOJIb30BaTh MPH PEIIEHUU YYEOHBIX 3ajlad COBpPEMEHHbIC HH(POPMAIMOHHBIC
TEXHOJOTUU IS TIOMCKA, CTPYKTYPUPOBAHHS, HMHTEPIPETAIMN W MPEACTABICHUS
y4eOHOW ® HAyYHO-TIOMYJSpHOW WHQOpMAIMK, TMOJYyYEHHONW W3  Pa3IUIHBIX
HMCTOYHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTYy4aeMyI0 HH(POPMAITHIO;

OOBSCHATHh TPUHIIMIBI JEHCTBUS MAIIWH, TPHOOPOB M TEXHHUYECKUX YCTPOUCTB,
pa3nu4aTh YCIOBHS MX 0€30MacHOTO UCTIOIB30BAHMS B TOBCETHEBHOM JKU3HM;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCHUHCKAX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOT UM,



UCIIONB30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B TMOBCEIHEBHOM XU3HU IS
oOecrieyeHus: 0€30MAaCHOCTM MpH OOpalleHMH C MOpudopaMud U TEXHUYECKUMU
YCTPOMCTBaMHU, IJIsi COXPAHEHUS 370POBbS U COOJIIOJIEHUS HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyMIE ¢ BHITOJHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH, TUIAHUPOBAThH
paboTy TpyMNIbI, palMoOHANTBHO pacHpeneisiTh OO0S3aHHOCTH H  TUIAHUPOBATH
JESTeNTFHOCTh B HECTAaHAAPTHBIX CUTYAlHsX, aJICKBATHO OIICHUBATH BKJIAJ Ka)JIOTO U3
YYaCTHHKOB TPYIIBI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMEI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOABT HAYRHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

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



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

IInan npoBeneHust 1a60paTOPHBIX H KOHTPOJIbHBIX padoT 10 kiace

Tema KounuyecTBo Hara Hara
4acoB IU1aH pakr
Jlaboparopuas padota Nel «lMccrnenoBanue cBsi3u pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHHUIECKOH 1
SHEPTHH Tella Ha IPUMEPE PACTSKEHUS] pE3UHOBOTO JKI'YTay
Kontponbnas padota Nel o reme «Kunemaruka. JlnHamuka. 3aKOHBI COXPAHEHUS B MEXAHHUKE) 1
JIaboparopHas padota Ne2 «VccnenoBanre 3aBUCUMOCTH MEXTy TapaMeTpaMH COCTOSTHUS 1
pa3peKeHHOTO Tra3ay
KonTposasnas pabora No2 no teme «MonekynsipHasi puznuka. OCHOBBI TEPMOAUHAMHUKID) 1
JlabopaTtopnas pabota Ne3 "M3mepeHue 35eKTpoeMKoCTH KOHIeHcaTopa" 1
JlabopaTtopnast pabota Nod «M3yueHne CMEaHHOTO COSAMHEHUS PE3UCTOPOBY 1
JlabopaTtopnas pabota No5 «M3mepenne 3/]C nctounmka Toka U €ro BHYTPEHHETO COMPOTHUBICHUSY
KonTponbnas padora Ne3 no teme «3nexktpoctatuka. [locTosiHHBIN 21ekTpuyeckuit Tok. Toku B 1
Pa3INYHBIX Cpelax»
KontponbHas padoTta Ned4 o Teme «DIEKTpOIMHAMUKA» 1




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/I)II)(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cunbl. [1nedo cunbl. ¥YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnast pabota Nel
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbras padorta Nel o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopnast pabota No2

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTtponsnas pabora Ne2 no teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS bubnmorexa LOK
yip ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUN bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
ITpoBOAHHUKH U IUDIEKTPUKH B
50 3.]'IpeKT OCTATUYECKOM nonIe bubmiorexa HOK
P ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p s p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
Jlaboparopnas pabota Ne3
53 "N3mepeHue IeKTPOEMKOCTH
KOHJeHcaropa"
[IpuHIMIT NERCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
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DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[TocnenoBarenpHOE, NapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
Ne4 «3yuenne cMenaHHOro
COCIIMHEHUS PE3UCTOPOB)

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTH ANMEKTPHIECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
No5 «3mepenune DJ1C uctounmka
TOKa U €r0 BHYTPEHHET0
COTIPOTHUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMecHas IMpoOBOJAUMOCTD. CBoucTBa
p—n-nepexona. HOJ’IprOBOIIHI/II(OBBIC

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



https://m.edsoo.ru/ff0c74f0
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puOOpHI

DNEeKTpUUECKUU TOK B PACTBOPAX U
paciiaBax 3JI€KTPOJIUTOB.

bub6mmorexa [{OK

62 DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. L https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponbras padota Ne3 o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
aeKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBublit ypok. KonTposibHas

67 pabota Ned o Teme 1 bubmmorexa [OK

https://m.edsoo.ru/ff0c8c56

"DnexTpoauHaMuka"
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
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IInan npoBeneHns J1a00paTOPHBIX U KOHTPOJIbHBIX pador 11 kiaace

Tema

KoaunuecTrBo
JaCOB

Jara
IJ1aH

Jlara
pakr

Jlaboparopuas padota Nel «/3ydeHrne MarHUTHOTO TIOJIST KATYIIIKH C TOKOMY.

1

JlaboparopHras pabota Ne2 «lccnenoBanue NeCTBYS TOCTOSIHHOTO MarHuTa Ha paMKy C TOKOMY.

Jlaboparopuas pabota Ne3 «VccnenoBanue siBICHUS JIEKTPOMATHUTHON MHIYKITUN).

Kontponbnas padota Nel o teme «MarauTHoe moJjie. IIeKTPOMAarHUuTHASE UHTYKITUSD) .

JlaboparopHas padota Ne4 «VccnenoBanne 3aBUCUMOCTH IEPHOJIa MaAJIbIX KoJeOaHui rpy3a Ha
HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

I

KonTtpomnsnas pabora Ne2. Tema «Konebanust 1 BOJIHbI».

JlabopaTtopHnast pabota No5 «M3mepeHune nokasaresns NpeaoMICHUs CTEKIIay.

JlabopaTtopnast pabota No6 «MccnenoBanue CBOMCTB M300pKEHHI B JIMH3AX).

JlabopaTtopHnast pabora No7 «Habmronenue aucnepcun CBETay.

KonTtponbras padoTta Ne3 o teme «Ontrka. OCHOBBI CIIEIMaIbHONW TEOPUHU OTHOCUTEIIBHOCTI.

KonTtponbHas padota Ne4 o Teme «J€MEHTHI aCTPOHOMHUH U aCTPO(DU3UKI.

S




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
JI:;H Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂlrlﬂ ngg)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopnast padota Nel «M3yueHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopnast pabota No2 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

Jlaboparopnas pabora Ne3
«HccnenoBanue sBICHUS
BHGKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

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

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

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

Kontponbras padorta Nel o teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

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

13

Jlaboparopnas pabota No4
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

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



https://m.edsoo.ru/ff0ca150
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHHUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIHHBIEC BOTHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTpomnsHas pabora Ne2 bubnuoreka [IOK
«Konebanus u BOJHBI https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
JIaGopatopHas pabota Ne5
bu6mmoreka [JOK
29 «M3mepeHne nokazarens

MPpEIOMIICHUSA CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenue nzodpaxeHuii B

30 nmuH3e. DopMyra TOHKOM JTUH3HI. Bubmmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
Jlaboparopuas padota Ne6
31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabota Ne7 «Habmroienue nucnepcun
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJIAaCCUYECKOW MexaHuKH. [locTynarsl bubnmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpaIlleHUue bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTullbl. CBS3b MAaCChI C SHEPTUEH U bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYICOM. DHEPrusl MOKOs
39 KonTtponeHas padota Ne3 «Omnruka. bubnuorexa [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 otodddexra. O A T.
porospexr R https.//m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddexTa. YpaBHeHne
. (13 b P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuUMHUUECKOE IEUCTBUE bubmorexa HOK
JleBa. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHnueckue ycTpoiucTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubmuoreka [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
a7 IToctynatel Bopa
Y P https://m.edsoo.ru/ffOdOafa
H3nyyenne u norjoiieHue GoTOHOB
48 i I/I}II'Iqe exoJie aTOM;u co H(()ll)"O OBHSI bubmorera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnmuoreka [JOK

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyu 3JEMEHTAPHBIX YaCTHII.
Kpyrasbiii ctonn «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMH. By
3B€31HOTO Heba. Co3Be3aus, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE



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

nBrokenne. CoaHeyHas cUCTEMaA

56

Counne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bI, ©X OCHOBHbIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsiii [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KontponbHas padota Ned «ImeMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(GU3UKN ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Poib
¢usnveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KBantoBast ¢pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

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

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

' B naHHOM XOKYMEHTE TIPOHYMEPOBAHO ¥ IIPOLIMTO
N N e gee 1Ay
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