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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3mke 6a30BOTO YpOBHS Ha ypPOBHE CpEIHEro oOmIero
oOpa3zoBaHus pazpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHM K pe3ysbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOW MporpamMmbl, npezactaBieHHbIXx B PI'OC
COO, a rtaxke ¢ yu€ToMm (enepanbHOil paboyeld MporpaMMbl BOCIHTAHUS M
KOHIICTIIIUK TMPEeoJaBaHus y4eOHoro mpeaMera «Dusuka» B 00pa3oBaTENbHBIX
OpraHu3anusax Poccuiickoit ®denepanyy, peanu3yomux OCHOBHBIE
00pa3oBaTeNbHBIE IPOTPAMMBI.

Conepkanue TpOrpaMMBl 10 (DM3WKE HAmpaBieHO Ha (OPMHPOBaHHE
€CTECTBEHHO-HAyYHOH KapTHHBI Mupa oOydvarommuxcs 10-11 xiaccoB npu
o0y4yeHnu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
nogaxona. IlporpamMma mo ¢usuke coorBercTByeT TpeboBanmsm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METalpeIMeTHBIM pe3yJbTaTaM
o0y4eHHs, a TaKXKe YUUTHIBAET HEOOXOJUMOCTb PEATM3aLMH MEXIPEIMETHBIX
CBsi3ell (PU3MKU C €CTECTBCHHO-HAyYHBIMH Y4YeOHBIMH TIpenMeTramu. B Hei
OIIPEETSIIOTCSl OCHOBHBIE LIEIM M3Y4eHHs (HM3MKH Ha YpOBHE CPEAHEro OOLIero
00pa3oBaHys, INIAHUPYEMBIE Pe3yJIbTaThbl OCBOCHUS Kypca (DM3MKH: JTMYHOCTHBIE,
METarnpeMETHbIC, PEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3uke BKIOYAET:

e IUIAHUPYEMBIEC PE3YJIbTAThl OCBOSHHS Kypca GpHU3UKU Ha 6a30BOM YpOBHE, B

TOM YHCIIE IPEMETHBIE PE3YJIBTATHI IO To1aM 00yUYEHHUS;

e cozepxanue yueOHoro npeamera «Pusuka» 1Mo rogam o0y4eHus.

Ousnka kak Hayka o Haubojee OOIIMX 3aKOHAX IPUPOJBI, BBICTYNAas B
KavyecTBe Y4eOHOro MpeaMeTa B LIKOJIE, BHOCHT CYILECTBEHHBIH BKJa] B CHCTEMY
3HaHUi 00 okpyxatoniem Mupe. [IIkonpHEIT Kype pu3nkn — crucreMooOpaszyonmit
JUISL €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETOB, OCKOIBKY (BU3MUYECKUE 3aKOHBI
JexxaT B OCHOBE IIPOLIECCOB M SBJIEHHMH, M3y4aeMbIX XUMHEH, Ouoioruei,
(m3mueckoit reorpadueir W acTpoHOMHel. Mcmonmp3oBaHWE W AKTUBHOE
NpUMEHEHHEe  (H3MYeCKUX 3HAHWH  ONpeJeNseT XapakTep H  Pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HSHEPreTHUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, MOJYYEHHs HOBBIX MAaTCPHAIOB C 33aJaHHBIMUA CBOMCTBAMH W JPYTHX.
W3yyenune ¢Qu3MKH BHOCHT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa oOydaroumxcs, B GOpPMHPOBAHHE YMCHHH MPUMEHATH
Hay4YHBII METOJI MO3HAHMS TIPH BHITIOJTHEHUN UMH yUeOHBIX HCCIIEIOBaHHH.

B ocHoBy kypca ¢usuku sl YpOBHSI cpenHero oOiero oOpa3oBaHHSA
MOJNOXKEH pAA  WeH, KOTOpble MOXHO paccMaTpHBaTh KaK TPHHIUIBL €ro
MOCTPOCHHSI.



Hoess yenocmumocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJIEPKHUT MaTepuall U3 BCEX pa3zesioB (QU3UKH, BKIIOYAET KakK
BOIIPOCHI KJIACCHYECKOM, TaK N COBPEMEHHOH (PU3HKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEH Marepuan Kypca (U3UKH
o0benmMHEH BOKpYr (msmdyeckux Teopuil. BemymmM B Kypce  sBIsieTCS
(hopMHpOBaHHE NPEACTABICHUH O CTPYKTYPHBIX YPOBHAX MaTE€pHH, BEILECTBE U
noJe.

Hoea eymanumapuzayuu. EE peanuzanmsa mnpeanoiaraeT HCIONb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3NYECKONH HayKH, OCMBICICHHE CBS3M DPa3BUTHA
¢u3nkn ¢ pa3BuUTHEM OOIIECTBA, a Takke C MHPOBO33PEHUYECKHMHU,
HPABCTBEHHBIMH U 9KOJIOTHYECKUMH MPOOIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢usuku mnpenmnonaraer
3HAKOMCTBO C HIMPOKHM KPYTOM TEXHHYECKHX U TEXHOJOTMYECKHX MPHIIOKECHHH
M3yYECHHBIX TEOPHH U 3aKOHOB.

Hoea skonozuzayuu peanusyercs IOCPEICTBOM BBEIEHHA JJIEMEHTOB
COJICpKaHUs, TIOCBSIIEHHBIX OKOJOTHMYECKHMM TpoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYXICHUS
po0JIeM PalMOHaIBHOIO IPUPOJIONIOIB30BAHUS U SKOJOIHYECKON O€30aCHOCTH.

CTep)KHEBBIMH DJICMEHTAMH Kypca (H3MKH Ha YpOBHE CPEIHEro oO0Iiero
o0OpazoBaHus SBISIOTCS (Qu3nyeckre TeopuH ((pOpMHPOBaHHUE IPEJCTABICHUN O
CTPYKTYp€ MOCTpOeHUs (hU3NIecKoil Teopuu, poiu (yHIaMEHTAIBHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O MpUpPOJE, TpaHHULAX
MPUMEHUMOCTH TEOPHH, JUIS OIMCAaHMS €CTECTBCHHO-HAYYHBIX SBICHHA U
MIPOIIECCOB).

CucTeMHO-IeATeIbHOCTHBIM MOAX0A B Kypce (U3MKH peau3yeTcsl Mpexne
BCEro 3a CU€T OpraHU3alUM SKCIEPUMEHTAILHOM NeATeIbHOCTH 00ydaroluxcs.
Hdna  0GazoBoro ypoBHA Kypca GHU3HMKH — 3TO HCIOIb30BAaHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaDOpaTOPHBIX pPaboT,
KOTOpBIE B MpOrpaMMme 1o (U3UKe OOBEAWHEHBI B OOIIMHA CITUCOK YYCHUYECKHX
NpakTU4ecKux pabor. BuiaeneHue B yka3aHHOM MepevHE JIaOOpaTOPHBIX PadoT,
IOPOBOAUMBIX JUIi KOHTPOJIA M OLEHKH, OCYIIECTBIAETCA YYaCTHUKaMHU
0o0pa3oBaTeNbHOTO IMpoOIlecca HCXOAS W3 OCOOEHHOCTEH IUIAHMPOBAaHMSA M
ocHamieHus: kabunera Qu3uku. [lpu 3ToM oOecneuuBaercss OBIAJICHHUE
o0yJaromuMucs yMEHHSIMH TPOBOANUTH KOCBEHHBIE H3MEPEHHS, HCCIICAOBAHHSA
3aBUCHMOCTEH (DU3NUECKHX BEIMYMH M TIOCTAHOBKY OIBITOB II0 MPOBEPKE
MIPEIO’KEHHBIX THTIOTES.

Bonpmioe BHMMaHHME yaenseTcs pPEUICHUIO pPAacUYETHBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM a1t pacy€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a/a4d C SBHO
3a/laHHOH (PU3MUYECKON MOEIIBbIO, TIO3BOJISIOIINE TIPUMEHSTh H3YYEeHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK M HHTEIpUpYS 3HAHUS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3aj1a4 MPUOPUTETOM SIBJSIFOTCS 3aJaHHs Ha
OOBSCHEHUE MPOTEeKaHHs (DU3UUECKHX SIBICHUI M TIPOLECCOB B OKpPYKArOIIECH
KU3HHU, TpeOyromme BbIOOpa (GH3MYECKOW MOJETH Uil CHTYAIlMHd MPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanmsimu DPIOC COO k MarepualibHO-
TEXHUUECKOMY 00ecHedeHHI0 y4eOHOro mpomecca Oa30BBI YpOBEHb Kypca
(hu3MKK Ha ypOBHE CpeaHero o0IIero o0pa3oBaHus JODKSH U3ydaThCs B YCIOBHUAX
MpeIMETHOr0 KaOuHeTa (PM3WKK WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOHMHETa
MPEMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHeTe (H3MKH JOKHO OBITh
HEoOXouMoe J1IabopaTopHOe OO0OpY/JOBaHUE JJIsi BBIIOJHEHUS YKa3aHHBIX B
nporpamMMe 1o (pu3nKe yYeHHYECKHX MPAKTUUECKUX padoT M AEMOHCTPALIOHHOE
obopynoBaHue.

JlemoHcTpanimoHHOe O0OpyZOBaHHE (OPMHPYETCS B COOTBETCTBHU C
NPUHIUIIOM MHHHMATBHOH JIOCTaTOYHOCTH M OOECIEeYHBACT IOCTAHOBKY
MEePEYNCICHHBIX B MPOrpaMMe IO (M3HKE KIIOYEBBIX JIEMOHCTpalid Juis
UCCJIEJIOBAaHUSl  M3yYaeMBIX SBICHHMH M  TIPOIECCOB, OMIUPUYECKHX H
(hyHIaMEHTAIIbHBIX 3aKOHOB, UX TEXHHYECKUX TPHUMEHECHUIA.

JlabopaTtopHoe o00opynoBaHWE JUISI YYEHHUECKHMX MPAKTUYECKHX padboT
(dopmupyeTcst B BUE TEMAaTHYECKUX KOMIUICKTOB M OOECICUMBAETCS B pacuére
OTHOTO KOMIUICKTa Ha JBYX OOydarommxcs. TeMaTHYeCKUe KOMIUICKTHI
nabopaTopHOro 00OpPYIOBAHUS JIOJKHBI OBITh TMOCTPOCHBI HA KOMILIEKCHOM
WCIIONIb30BAaHUH AHAJOTOBBIX U IM(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
WU3MEPUTENIFHBIX CUCTEM B BHJIE HU(PPOBBIX J1a00PATOPHIA.

OCHOBHBIMH LIEJISIMU M3y4YeHUs1 PU3UKH B 0011IeM 00pa30BaHUU SIBIISIOTCS:

e (opMHUpOBaHHE HWHTEpeca W CTPEMJICHHS OOy4YarolmMXCsi K HAYYHOMY
W3yUYCHUIO TPUPOIBI, PAa3BUTHE HX HHTEIUIEKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

e Ppa3BUTHE NPEICTABICHHN O HAYYHOM METOJEC MO3HAHHS U (HOPMHPOBAHHUE
UCCIIEOBATENbCKOI0 OTHOIIECHUS K OKPY)KAIOIINM SIBIICHHSM;

e (opMHpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3y4YEHHS
OCHOB CTPOCHUS MaTepuy U (pyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (QopMupOBaHHE YMEHHH OOBACHATH SIBICHUS C HCIOJIb30BAHUEM
(bU3MYeCKUX 3HAHUI U HAYYHBIX JIOKA3aTEIbCTB;

e (QopMHUpOBaHHE MPEACTABICHUI O pONM (HU3HKU Ui Pa3sBUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JocTtmkeHne 3THX leneidl 00ecreYnBaeTcsi peleHHEM CISIYIOMUX 3a/1a4d B

nporecce H3y4eHns Kypca (pU3nKu Ha ypoBHE CpeHEro o0mero o0pa3oBaHus:



npuoOpeTeHre  CUCTeMBbl  3HaHMid 00  o0mmx  Quzmyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHsIX, BKJTIOY s MEXaHHUKY,
MOJICKYJISIPHYIO  (H3UKY, OJIEKTPOJMHAMHKY, KBAaHTOBYIO (HU3HKY H
3JIEMEHTHI aCTPOHU3UKY;

(¢opMHpOBaHHE YMEHMH MPHUMEHSTH TEOPETHYECKHWE 3HAHWA UL
00bACHEHUsT (U3MYECKUX SBICHMH B NPUPOJEe M I NPHHATHA
MPaKTHYECKUX PEIICHUI B IOBCEJHEBHOM KHI3HHU;

OCBOGHHE CIIOCOOOB pEIICHHs pPa3IU4YHbIX 3aad C SBHO 3aJaHHOU
¢u3nyeckoii MOJENblo, 3a4ad, IOAPAa3yMEBAIOIIMX CaMOCTOSTENbHOE
co3aHue (PU3NUECKO MOJIeNH, aleKBaTHOM YCIIOBUAM 3aJaul;
NOHMMaHKHe (U3MYECKHX OCHOB M TPHHIMIIOB JCUCTBHUS TEXHHYECKUX
YCTPOWCTB U TEXHOJIOIMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY’KaIOLIYIO
cpeny;

OBIIAJICHHE METOJaMH CaMOCTOSTEIBHOTO TUIAHWPOBAHUS M NPOBEACHHS
(pM3MUECKUX JKCIIEPHMEHTOB, aHAlW3a W HMHTEpIpeTanud HH(GOpMaluy,
OIpeIeIeHNUs] JOCTOBEPHOCTH OTy4YE€HHOTO Pe3ybTaTta;

CO3/laHHE YCJIOBHMM Ui Pa3BUTHUSl YMEHUN NPOECKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOI JIeATEIbHOCTH.

Ha wm3yuenme ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoautcst 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 xmacce — 68 gacoB (2 gaca B HEJICITIO).

[Ipemnaraemeiii B mporpamMme Mo (QH3HKE IepeueHb J1adOpaTOpHBIX H
MPaKTHYECKUX PabOT SIBISIETCS PEKOMEHJOBAHHBIM, YUYHUTENb JelaeT BBIOOP
NPOBEJICHUS JTA00PAaTOPHBIX pabOT M OMBITOB € YYETOM HWHIMBHIYAIbHBIX
0COOEHHOCTEH 00yYarOIIUXC .



COJAEP KAHUE OBYYEHUA
10 KUIACC

Pasnen 1. ®dusznka u MeToAbI HAYYHOI0 MO3HAHUS

du3nka — Hayka o mpupone. HaydHble MeTOIbl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp 3KcmepuMeHTa W TEOpUM B IPOLECCE IO3HAHWUSA IIPUPOIBI.
OKCcIIepuMeHT B (PU3UKE.

MonenupoBanue (U3NYIECKUX SIBICHHW W TpoiieccoB. HaydHble THIOTE3bI.
®duznyeckne 3aKOHBI U TEOPUH. ['paHULBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
ITpyHIUTI COOTBETCTBHS.

Posib u Mecto ¢usuku B (HOPMHPOBAHUKM COBPEMEHHOW HAYYHON KapTHHBI
MUpa, B IPAKTHYECKOM EATEIBHOCTH JTHOACH.

Jlemoncmpayuu

AHaJOroBele M LU(PPOBBIE HW3MEPHUTENBHbIE IPUOOPH], KOMIBIOTEPHBIE
JTATYHUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBIKeHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOTO JIBYKCHHS.
Cucrema orcuéra. TpaekTopus.

ITepememenue, CKOpOCTh (CpemHSIS CKOPOCTh, MTHOBEHHAs CKOPOCTH) W
YCKOpEHHE MaTepHalbHOW TOUYKHM, WX TPOCKIHUH HA OCH CHCTEMbI KOOPIMHAT.
CrosxeHue TIepeMENICHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE IpsSMOJIMHEWHOe ABMXeHue. I 'padukn
3aBUCUMOCTH KOOPIAMHAT, CKOPOCTH, YCKOpPEHMsS, IYyTH M MepeMeUIeHUS
MaTepHaIbHOU TOYKH OT BPEMCHU.

CBo0oiHOE najieHre. Y CKOpeHHe CBOOOJHOTO MaICHUSI.

KpuBonuneiinoe nBwxkeHue. [IBHKeHMEe MaTepUAJbHOM  TOYKH 110
OKPYXHOCTH C TIOCTOSTHHOM T10 MOJIYJIFO CKOPOCTHIO. YTIIOBasi CKOPOCTh, TMHCHHAS
ckopocTts. [lepuon 1 yacrora oopaineHus. LleHTpocTpeMUTENILHOE YCKOPEHHE.

TexHuueckre yCTPOHCTBA W TNPAKTHUECKOE MPHUMEHEHHUE: CIUAOMETD,
JIBIKEHHE CHAPSJIOB, LIETTHBIC U peMEHHBIC TIEpeIayl.

Jlemoncmpayuu

Mopens cucTeMBI OTCUETA, WILTIOCTPANNS KHHEMATHICCKAX XapaKTEPUCTHK
JIBHOKCHUS.

[IpeoOpazoBanue NBIKEHHUI C UCIIOIB30BAHHUEM POCTHIX MEXaHU3MOB.

[Tagenne Ten B BO3MyXe U B pa3pekKCHHOM MIPOCTPAHCTBE.

Habmionenue nBvxeHHsl Tena, OPOIIEHHOTO MMOJ YIVIOM K TOPH30HTY H
TOPU30HTAIBHO.



W3mepenue yckopeHus: cBOOOJHOTO MaJeHHS.

Hanpasienue ckopocTu pH JBMKEHUH IO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomul

W3ydeHnne HepaBHOMEPHOTO IBMKEHHS C IENBIO OMNPE/ICICHNUS] MIHOBEHHOU
CKOpOCTH.

HccrnenoBaHue COOTHOUIEHUS MEXKIy HYTAMH, IPOWJCHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE paBHBIE TPOMEXYTKH BpPEMEHHM IIPH PaBHOYCKOPEHHOM
JIBDKEHHUH C HaYaJlbHOM CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuenne qBMKEeHUS MIapUKa B BA3KOM KUJKOCTH.

W3ydenue nBIbKeHHS Tela, OPOIIEHHOTO TOPH30HTAIBHO.

Tema 2. /Jlunamuxa

[Ipunmun  otHocurensHocTH  [amumes. [lepBeiii  3akoH  HbroToHa.
HNHepuunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepmo3unuu cui. Bropoit 3akon HeroToHa
JUIS MaTepuaIbHOl Touku. Tperuii 3akoH HploTOHa U1 MaTepHaIbHBIX TOYEK.

3akoH BcemmpHOro TsroreHus. Cumma Tspkectr. IlepBas KocMmmueckas
CKOpOCTb.

Cuna ympyroctu. 3akon ['yka. Bec tena.

Tpenne. Bunps! Tpenus (mokost, ckonbxeHus1, kaueHust). Crina tpeans. Cyxoe
Tpenne. Crina TpeHHs CKONBKEHUs U cuia TpeHus nokosi. Koaddument tpenus.
Cuia conpoTHBIICHHS TIPU JIBM)KEHUH TeJla B KUJIKOCTH T Tase.

[ocTynarensHoe U BpalaTenbHOe ABHKEHHE a0COJIIOTHO TBEPAOTO Tena.

MoMeHT cuiabl OTHOCHUTENBHO OCH BpamieHus. [lmedo cuibl. YcioBus
paBHOBECHSI TBEPAOTO TeENA.

TexHuueckue ycTpOHCTBA W TNPAKTHUUECKOE IPUMEHEHHE: IOANINITHUKHY,
JIBI)KEHHME NCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBreHue UHEPIVH.

CpaBHEHHE MacC B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroTona.

M3mepenue cui.

CrnoxeHne cuil.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT AeOpManuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIbEME U TAJCHUH.

CpaBHEHUE CHJI TPEHUS TTOKOS, KAUCHHS U CKOJIbKECHHSI.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Busl paBHOBECHS!.

Yuenuueckuui sxcnepumenm, rabopamopHuvle pabomaol

WzyueHnue nBmxeHns OpycKa Mo HaKJIOHHOW TTIOCKOCTH.



HccrnenoBanye 3aBUCMMOCTH CHJI YHIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE H
PE3UHOBOM 00pasiie, OT ux Aedopmaryy.

HccnenoBanue ycloBUI paBHOBECHS TBEPAOrO Tela, MMEIOLIETO OCh
BpAIlICHUS.

Tema 3. 3aKonbl COXPAHEHUA 6 MEXAHUKE

Wmnynsc MaTepuanbHOM TOUYKM (Tena), CHCTEMBbl MAaTepUAJIbHBIX TOYEK.
NMmynec cunabl M M3MEHEHHE HMITyJbca Tela. 3aKOH COXpPaHEHMsI UMITYJIbCa.
PeakTuBHOE NBUIKEHUE.

Pabora cuibl. MOIHOCTE CHIIBL.

Kunernueckast sHeprusi MaTepuabHOH TOUYKH. TeopemMa 00 W3MEHEHUH
KUHETUYECKOM SHEPTUH.

[ToreHnuanbpHas SHEPTIHUs. [TorennuanbHas SHEprus yHIpyro
neopmupoBaHHOW — TpyKHHBL — [loTeHIManbpHAs JHEprus Tena  BOMH3H
MMOBEPXHOCTH 3eMJIH.

[lorennmanpHple W HeNOTEHIMaJbHBIE  CHibl.  CBsi3b  pabOTHI
HENOTCHIUAIBHBIX CHJI C W3MEHECHUEM MEXaHMYECKOH HJHEPrMM CUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUUECKON SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHYeCKHE yCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIED,
MIPYXUHHBIN MHUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaxTtuBHOE NBMKEHUE.

[lepexos MoTEeHIMANBHOM YHEPTUH B KUHETHIECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomsi

Nzydenue abCOMIOTHO HEYNPYTroro yjaapa C MOMOIIBIO JIBYX OIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOH 3Hepruu
Tea Ha IPUMEPE PacTsHKEHUS PE3UHOBOTO JKIYTa.

Pasnen 3. MosekyasipHas ¢gu3nka u TEpMOIMHAMHKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE NOJOXKEHUS MOJEKYJISIPHO-KHHETUYECKON TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe mBmxeHue. duddysus. Xapaxrep IBIKEHUS H
B3aUMOJEICTBUSL 4YacTHLl BellecTBa. MOJAENN CTpPOEHHs Ta30B, JKUIAKOCTEH U
TBEPIBIX Te U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mMepsl MoJiekyi. Konndectso Bemecta. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mogens  uneanpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETHYECKOH TEOpHHM HACATBHOrO ra3a. AOCOJIOTHAs TeMmIieparypa Kak Mepa
CpelHE! KHHETHYECKONM HHEPruM TEIJIOBOrO JBIDKEHMs dacTul rasa. I[llkama
temneparyp KenbBuHa. I'azoBble 3akoHBL YpaBHeHHe MeHneneeBa—Knanelipona.
3akon JlanpToHa. M30mporeccsl B HIEaIbHOM T'a3e C IMOCTOSIHHBIM KOJIHYECTBOM
BellecTBa. I'paduueckoe MpeACTaBICHHE H3OIMPOLIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuueckne ycTpONHCTBA M NPAKTHUECKOE IPUMEHEHUE: TEpMOMETP,
GapomerTp.

Jlemoncmpayuu

OmnbITEI, JOKA3bIBAIOIINE AHUCKPETHOE CTPOCHHE BeIecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

Omnbitel 10 M y3UH KUTKOCTEH 1 Ta30B.

Mozesnp GpOyHOBCKOTO JIBHIKEHHSI.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYJISIPHOTO
B3aHUMOJIEUCTBUS.

Mopaens, HUTIOCTpUPYIOLIAsl IPUPOAY NABICHHS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUTIOCTPUPYIONINE YPaBHEHHE COCTOSHHMSA WICaJbHOTO rasa,
H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE H3MEPEHUH
00BbEMa KOMHATBI, JABJIEHHS U TEMIIEpaTypbl BO31yXa B HEH.

HccenoBanre 3aBUCUMOCTH MEX/Ty MTapaMeTpaMH COCTOSHUS Pa3pesKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHamurku

TepmonnHamuueckas cucrema. BHYTpeHHsE 3HEPrus TEPMOJMHAMUYECKON
CHCTEMBI U clloco0b! e€ u3MeHeHus. KonnuecTBo TernoTsl U pabota. BHyTpeHHAsA
SHEprus  OJHOATOMHOTO  HWACAIBHOTO  Tra3a. Bumel  Temtonepenadu:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3JIydYeHHUE. Y AeIbHas TEIUIOEMKOCTh BEILECTBA.
KonngecTBo TemnoTs! py TeIuIonepesaye.

[onstre 00 agmabatHOM mpouecce. [lepBBIii 3aKOH TEPMOIMHAMHKU.
[IpumeHeHne HepBOro 3aKOHa TEPMOAMHAMHKHM K H3ompoueccaM. I paduueckas
MHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHaMuku. Heo6paTHMOCTh MpOIIeccoB B IPUPOJIE.

TermnoBble  MammHbl.  [IpUHOMOBL  JMEHCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBannss 3HEpruM B TEIUIOBHIX MammHax. Ko3ddummeHTt mone3Horo
nedictBust TeruoBod Mammebl. [{ukn KapHo u ero ko3@uIMEHT TOJIe3HOTO
JIeCcTBUS. DKOJIOTHIECKHE TPOOIIEMBI TETUIOHEPTETHKH.



TexHUueckne yCTpOWCTBA M IPAKTHMYECKOE MPUMEHEHHUE: JBUIATeNlb
BHYTPEHHETO CrOpaHusi, OBITOBOH XOJIOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEpPTMU Tejia IPH COBEPIIECHHH PaOOTHI: BBLIET
npoOku n3 OYTBUIKM TIOJA JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue s¢gupa B
JIATYHHOU TpyOKe myTéM TpeHus (BUACOAEMOHCTPALIHS).

W3meHeHne BHyTpeHHeW 3HepriH (TeMIepaTyphl) Tella MpH Terionepeaaye.

OmpiT 1m0 aauabaTHOMY pAaCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Monenu napoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHNUs1, PEAKTHBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomsi

M3mepenue yaenpsHON TEIUIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanus eeujecmea. Pazosvie nepexoont

ITapoobOpazoBanue u xoHjeHcanwms. VcnapeHue u kuteHue. AOCONIOTHAS U
OTHOCUTEINIbHAS BJIAXKHOCTH BO3MyXa. HacelmeHHBIM map. YaenbHas TEIUIOTa
napoo0pa3zoBaHusl. 3aBUCHMOCTb TEMIIEpaTyphl KHIICHUS OT AaBJICHHS.

TBépnoe teno. Kpucrammyeckue 1 aMmopdHbIie Tena. AHU30TPOIHS CBOHCTB
kpuctaminoB. JKunkue kpuctamisl. CoBpemeHHBIE Martepuanbl. IlmaBiaenue wu
KpUCTaM3anys. Y aenpHast Teriora miasneHus. Cyonumanysi.

YpaBHEHHE TemI0BOro OanaHca.

TexHUueckre yCTPONHCTBA M IPAKTUYECKOE IPHUMEHEHHE: THIPOMETp MU
TICUXPOMETp, KaJOPUMETP, TEXHOJIOTHUH TOTyUYeHHUS] COBPEMEHHBIX MAaTEPHUaNIOB, B
TOM YHCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MTAPOB.

Kurnenue npu NoHW>KEHHOM JJaBJICHUH.

Crioco0bl H3MepeHusi BIaXHOCTH.

Habmionenue HarpeBaHus ¥ IUIABJICHNUS KPUCTAIUIMIECKOTO BEIECTBA.

JleMoHcTpaius KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomvi

M3mepeHne OTHOCHTENBHON BIaYKHOCTH BO3AYXA.

Pasnen 4. DiexkTpoaMHaMuKa
Tema 1. dnexmpocmamuxa
OnexTpu3anus Tel. ONEeKTpu4ecKuil 3apsa. JlBa BHAA AJIEKTPUYECKHUX
3apsoB. [IpOBOJHHMKH, IUANEKTPUKKM WM TOIXYHNPOBOAHUKH. 3aKOH COXPaHEHHS
3JIEKTPUUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akon Kynona. TouedHbIi AIeKTPUUECKUA 3apsi.
Onexrtpuueckoe mone. Hanpsok€HHOCTH  anekTpuyeckoro moisst.  [IpuHImn



CYNEpHO3UINH 3JEKTPUUECKUX MoJied. JIMHUM HanpsHKEHHOCTU ANIEKTPUYECKOTO
TOJISI.

Pabora cunm  amekrpocratmueckoro  moisA.  [lotenmman.  PasHocTh
noreHnuanoB. [IpOBOJHMKM W JMDIEKTPUKH B DIIEKTPOCTATHUECKOM  IIOJIE.
Jyanexrpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHneHcaTop. DneKTpoEMKOCTh MJIOCKOT0 KOHIEHCATOpa.
DHeprust 3apsHKeHHOT0 KOHAEHCATopa.

TexHudyeckue yCTpocTBa M MPAKTHUECKOE MPUMEHEHHE: SIEKTPOCKOII,
ANIEKTPOMETpP, DJEKTPOCTATHYECKas 3allluTa, 3a3eMIICHHE JJIEKTPONpPUOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIbHBIN anmapar, CTpyHHbIA IPUHTEP.

Jlemoncmpayuu

YeTpoiCTBO U IPUHIUN IEHCTBUS JIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEI.

[IpOBOTHUKH B AJIEKTPOCTATHUECKOM TIOJIE.

DNeKTpOoCTaTHIECKas 3aTUTa.

JudIeKkTpuKy B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBHCUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT  IUIOMIAH
TUTaCTHH, PACCTOSIHAS MEKIY HIMHU M AUIIEKTPUIECKON MPOHUIIAEMOCTH.

OHeprust 3apsHKEHHOTO KOHEH caTopa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomsi

M3mepenue 31eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. [Tocmoannwiii 3n1exmpuyeckuit mox. Toku 6 paziuunvix cpeoax

ONEeKTPUUECKU TOK. YCIOBHS CYyIIECTBOBAaHMSA 3JEKTPHUECKOIO TOKA.
Uctounuku Toka. Cuia Toka. IlocTOSHHBIHN TOK.

Hampsoxkerne. 3akon Oma [T ydacTKa IeTIH.

DNEKTpUYECKOe COMPOTUBJICHUE. YIEThHOE COMPOTHUBICHHE BEIECTBA.
[TocnenoBarenbHOE, NapaieNbHOE, CMEIIAHHOE COeIMHEHUE TPOBOJHUKOB.

Pabora oanektpmueckoro Toka. 3akoH Jlkoyms—Jlenma. MomHOCTh
ANEKTPUIECKOTO TOKA.

ONEeKTPOABMKYIIAsg Cujla U BHYTPEHHEE CONPOTHBICHHWE HCTOYHHMKA TOKA.
3axon OMa /15t TOJTHOH (3aMKHYTOM) a1eKTprudeckoi riernu. KopoTkoe 3amMbIkaHHE.

ONeKTpoHHas  MPOBOAMMOCTH  TBEPIBIX  METAIOB.  3aBHCHMOCTH
COTIPOTHBIICHHUS METAJIIOB OT TeMIepaTypsl. CBepXIIPOBOIUMOCTb.

DNEeKTpUUECKUH TOK B BakyyMme. CBOICTBa 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBoTHUKH. CoOcTBeHHas U T[pUMecHas MIPOBOTUMOCTD
noynpoBogHUKOB. CBoMcTBa P—N-niepexona. [1omynpoBoIHIKOBEIE TPHUOOPEI.

ONeKTpUYecKui TOK B  pacTBOpaXx M  paciulaBaX  3JEKTPOJIHMTOB.
DNEeKTPOIUTHIECKAs TUCCOIMALIUS. DIEKTPOIIHU3.



OnexTpuueckuil TOK B Trazax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
paspsan. Moinuus. [1nazma.

TexHUYeCKHEe YCTPOHCTBA M TPAKTUICCKOEC TPUMCHCHHE: aMIICPMET),
BOJIETMETP, PEOCTaT, HMCTOYHHKH TOKa, 3JEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIILHBIC TIPUOOPHI, TEPMOMETP COTIPOTUBIICHUSI, BAKYYMHBIN WO,
TEPMHUCTOPBI U (POTOPEIUCTOPBI, TOTYIIPOBOIHUKOBBIN MO/, TAIbBaHUKA.

Jlemoncmpayuu

M3mepenne cuibl TOKa U HAIPSDKEHUS.

3aBUCHUMOCTh CONPOTHUBICHHUS LMIMHIPUUECKUX IPOBOAHUKOB OT JUIMHBI,
TUTOIIA/IM TIONIEPEYHOTO CEeUSHHs U MaTepuaa.

CwmemaHHOe COeTUHEHNE TIPOBOIHUKOB.

IIpsimoe wu3MepeHue »snekTpoiBrKyliedl cunbl. KopoTkoe 3amblkaHue
TATBBAaHIMYECKOTO JICMEHTA 1 OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTH COMPOTHUBIICHUS METAJUIOB OT TEMIIEPaTyPHI.

IIpoBOIMMOCTE 3JICKTPOJIUTOB.

HckpoBoii paspsit ¥ IPOBOJUMOCTD BO3AYXA.

OIHOCTOPOHHSS IPOBOANMOCTE AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol

M3yueHne CMEITaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKa M €r0 BHYTPEHHETO
COTIPOTHBIICHUS.

Habmonenue snekrponusa.

Me:xknpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kilacce OCyIIECTBIISETCS C
Y4ETOM COJEpKATENbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, TeoTpaduu 1 TEXHOJIOTHU.

Meosicnpeomemuvie nonsimusi, CBI3aHHBIE C W3yYEHHEM METOJIOB HAay4HOIO
TO3HAHUS: SIBJICHUE, HAy4HbI (akT, rumore3a, Qu3MuecKas BEIMYMHA, 3aKOH,
Teopws, HaOMIOACHNE, YKCTICPUMEHT, MOJICTUPOBAHIE, MOJICTh, NU3MEPEHIE.

Mamemamuxa: pelieHHUe CHUCTEMbl YpaBHEHW, JHHEiHHas QyHKIms,
napabosa, runepOona, ux rpadKH U CBOMCTBA, TPUTOHOMETpHUYECKHE (DYHKIIHH:
CHHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKAECTBO,
BEKTOPHI M UX MPOEKIH HAa OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocus: Mexanmdeckoe NBIKCHHUE B XKUBOW mpupoje, auddys3us, ocMoc,
TEII00OMEH KHMBBIX OPraHU3MOB (BHJIbI TEIUIONEPE/Iaun, TEIJIOBOS PaBHOBECHE),
AIEKTPUICCKIEC SBJICHUS B )KUBOH TIPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEIN, JKUIKOCTEH U



ra3oB, J3JIEKTPUUYECKHE CBONCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs IUCCOLMALIUS,
raJIbBaHUKA.

T'eocpagpus: BIaXXHOCT BO3yXa, BETPEL, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKUE ABWKEHUH C HCIIOIb30BAaHMEM MEXAaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJIINIHHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJbca B TEXHHKe (pakeTa, BOAOMET W JApYyrue), IBUraTelb BHYTPEHHETO
Cropasusi, HapoBasi TypO1Ha, ObITOBOIl XOIOJUIBHUK, KOHJUIIMOHEDP, TEXHOJIOTHU
MOJyYEHUSI COBPEMEHHBIX MaTepUalioB, B TOM YHCIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMICHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTpYWHBIN MIPHUHTED, 3JIEKTPOHArpeBaTeNIbHbIE pubopH!,
JJIEKTPOOCBETHTENBHBIE TPHOOPHI, TaTbBAHHKA.

11 KJIACC

Pa3nen 4. DjieKTpoAMHAMHUKA

Tema 3. Maznummnoe nosne. IneKmpoMazZHUMHAA UHOYKUUA

IlocTtossmaple  MarHwThl.  B3amMonaeiicTBHE  IOCTOSHHBIX ~ MarHHATOB.
MarnutHoe mone. Bektop MarHuTHOW wHAYKIWH. [IpuHIMN cynepno3uiun
MAarHuTHBIX noJjied. JInHuu MarHUTHOM WHAYKUMHU. KapTuHa JIMHUA MarHUTHOU
WHAYKIHUU TOJIS HOCTOSIHHBIX MAarHUTOB.

MarnuTHOEe ToOJNI€ TPOBOJHHMKA C TOKOM. KapThHa JIMHHMHA WHIYKIUH
MarHUTHOTO TOJS JUIMHHOTO TPSMOTO TPOBOIHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTena. B3aumozeiicTBue MpoBOAHUKOB C
TOKOM.

Cuna Ammepa, e€ MOy U HallpaBJICHUE.

Curna JlopeHua, e€ MOAy/Ib U HallpaBieHue. J[BIyKeHue 3apsyKeHHOW YacTHULIbI
B OJTHOPOJTHOM MarHUTHOM noje. Padora cuer Jlopenta.

SlBneHne ANEKTPOMArHUTHOW MWHAYKIUU. [lOTOK BekTOpa MAarHUTHOU
UHAYKIAWA. OJNEKTPOABIDKYINAS CHJIa HWHAYKUMH. 3aKOH 3JEKTPOMarHUTHOM
nHaykuun Papanes.

BuxpeBoe »siexTpuyeckoe mose. OIEKTPOABIDKYIIAs CHUJa HHIYKIUH B
MIPOBOHUKE, IBIKYIIEMCS MTOCTYNATeIFHO B OTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuiio Jlenua.

WHayKTHBHOCTE.  SIBIIeHME CAaMOMHIYKIWH. OJEKTPOABIDKYIIAs  CHJIa
CaMOWHTYKITHH.

DHeprus MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE IT0JIC.

TexHUYeCKHEe YCTPOWCTBA M TMPAKTUUECKOS TMPUMEHEHUE. TIOCTOSHHEIC
MarHMuThl, 3JEKTPOMArHUTHl, 3JIEKTPOJBUTATEIb, YCKOPUTENIHU 3JIEMEHTapHBIX
YACTHII, UHIYKIIHOHHAS T1CYb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHUE IEKTPOHHOTO ITyYKa MAaTHATHEIM ITOJICM.

JIMHAY MHAYKIUK MAarHUTHOTO TTOJISI.

B3anMmoelicTBHE TBYX MIPOBOJTHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuinbl JIopeHIa Ha HOHBI 2JIEKTPOJIHTA.

SIBIIeHKE ANEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBHCUMOCTD DJIEKTPOJBIKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHs
MarHMTHOTO TTOTOKA.

SIBneHune caMOMHIYKITHH.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomsl

M3yueHrne MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

HccnenoBanue MeiCTBUS MIOCTOSTHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHON WHTYKITHH.

Paznea 5. Kojieoanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunvle Koneoanus

KonebOarenpnas  cuctema. CBoOOmHBIE  MEXaHUYECKHE  KOJICOAHMA.
I'apmonnueckue kxonedbanus. Ilepwox, wacrora, ammumTyaa u ¢asa KoneOaHHH.
IIpyxuHHBI MasTHUK. MaTeMaTndeckuil MasSTHHK. YpaBHEHHE TapMOHHYECKUX
kousiebanuii. [IpeBpaiieHre sHepruy Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpublit  kKOHTYp. CBOOOTHBIC SJICKTPOMArHUTHBIC KOJICOAHWUS B
UJIeaTbHOM KOJe0aTeNbHOM KOHType. AHAIOTHA MEXIYy MeXaHHYeCKUMH H
AJIEKTPOMAarHUTHBIMU Konebanusimu. Popmyna TomcoHa. 3akOH COXpaHEHHS
SHEPruH B HICATEHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyXaroIuX KojeOaHUsIX. BeIHYXIeHHbIC MEeXaHUYECKUE
kosiebanus. PezoHanc. BeiHyKIeHHbBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMs.

Ilepemennbrii TOK. CHHYCOMTANBHBI IE€PEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUINTYJHOE W JCWCTBYIOIIEEe 3HAYCHWE CHJIbI TOKAa H
HanpsOKEHUSI.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOIICHHE DIEKTPUIECKOM
SHEpPTUU. DKOJIOTHYECKHNE PUCKH MPU TMPOMU3BOACTBE 3JIeKTpodHepruu. KynbTypa
UCTIOJIb30BAHUS JJIEKTPO3HEPTHH B TIOBCEIHEBHOM JKU3HHU.

TexHuyeckue yCTpOHCTBa M MpPaKTHUECKOE MPUMEHEHHE: SJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUH JJIEKTpoIepeiay.

Jlemoncmpayuu

UccrnenoBanne mnapamerpoB KojeOaTeabHOM CHUCTEMbl (IIPYKUHHBIA WM
MaTeMaTHYECKUH MasiTHUK).



Habmonenue 3aryxarommx KoJieOaHuid.

HWccnenoBanne CBOWCTB BBIHYKICHHBIX KOJICOaHHH.

Ha6mronenune pe3oHanca.

CB0OO/IHBIE 2T€KTPOMArHUTHBIE KOJIeOaHUS.

OcumyutorpaMMsbl (3aBUCUMOCTH CHJIBI TOKa M HANPSDKEHUSI OT BPEMEHH) IS
3NIEKTPOMAarHUTHBIX KOIEeOaHHUH.

Pesonanc mpu mocienoBaTENFHOM —COCTUHEHWHM PE3HCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mozenp TMHUN 3eKTPOoNepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJa MalbIX KojeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTH U Macchl Ipy3a.

HccrnenoBanne TMEpeMEHHOTO TOKa B IEMH U3 IIOCIEIOBATEIHHO
COeIMHEHHBIX KOHICHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60TIHbL

MexaHnuueckiue BOJHBI, ycinoBHs pacrpocTpaHeHus. llepuox. CxkopocTb
pacnpocTpaHeHHs M JUIMHA BOJHBEL [lomepedHble W NPOJOJIBHBIE BOJHBL
Wutepdepenuns u audpaxpss MEXaHHUECKUX BOJIH.

3Byk. CxopocTs 3ByKa. I'poMmKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS M3ITyYEHHsI JIEKTPOMArHUTHBIX BOJIH.
Bsaunmnas opuenramnust Bektopos E, B, V B anmextpomarautHol BoiHe. CBOWCTBA
9JIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHUE, MPEJIOMIICHHE, HoJspu3anys, Audpakiuys,
nHTepdepernns. CKOPOCTh AIMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHNe 3JeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pannoCBsI3K U TeneBuAeHus. Pagronokamnms.

DJeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOMIEH Cpebl.

TexHuueckue YCTPOHCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTHKA B TEXHHWKE M MEIUIMHE, pajap,
pasnonpuéMHIK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacIpOCTPaHEHHUE TONEPEYHBIX U MPOOIBHBIX BOJIH.

Konebmromieecst Teno Kak HCTOYHUK 3BYKa.

Habmionenue oTpaskeHus U MPETOMIICHNSI MEXaHUYECKHUX BOJIH.

Habmonenue uarepdepeHnn 1 Anppakiini MEXaHHYECKUX BOJH.

3BYKOBOH pe30HAHC.

Habmionenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH H
4acTOTOH KoseOaHuii.



HccrnenoBanne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpakeHHe,
NpejIoMIICHHUE, TOSpU3ays, TUppakus, THTephEepeHIHs.

Tema 3. Onmuka

I'eomerpuueckast onrtuka. IIpsAMoimHElHHOE pacHpoOCTpaHEHHE CBETa B
oaHopoaHou cpene. JIyu cBera. ToueyHbl HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaXkeHUs1 cBeTa. [locTpoeHre n3o0pakeHHil B
IJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3aKOHBI PEIOMIICHUS CBeTa. AOCOTIOTHBII MOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yron MOJIHOrO
BHYTPEHHETO OTPa)KEHHUS.

Hucnepcus cBeta. CroxkHBIN cocTaB 6emoro csera. L{eT.

CoOuparoliie W paccewBarole JHH3bL. ToHkas JuH3a. @DOKycHOe
paccTosiHAE M ONTHYECKas CWJIa TOHKOHW JHH3BL [locTpoeHune W300pakeHWil B
coOHMpalouX M paccenBaoNMX duH3ax. DopMysia TOHKOH JIMH3BL YBelnUYeHUE,
JlaBaeMoe JIMH30H.

IIpenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomHoBas onTmka. MHTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOmoneHUsT MAaKCHMYMOB W MHHMMYMOB B HHTEp()EpEHIIMOHHOMN
KapTHHE OT ABYX CHH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

HOudpakumst cBera. JudpaxkumonHas pem€tka. YciioBue HaOIrOIeHUS
TJIaBHBIX ~MaKCHMYMOB TIpM TaJeHHMH MOHOXPOMAaTH4YeCKOr0 CBETa Ha
JUPPAKIUOHHYIO PEHIETKY.

INonspuzanus ceera.

TexHuuecKre yCTpPOHCTBAa M MPAaKTHYECKOE MPHMEHEHHWE: OYKH, JyIla,
(oroanmapaT, NPOSKUMOHHBIM ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OTITHKA, TU(PpaKIHOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPaKEHUE U IPEIOMIICHHE CBETa.
Onrtudeckne npudOpEI.

ITonHoe BHyTpeHHee oTpaxkeHue. Moiens CBETOBOAA.

HccnenoBanue cBOWCTB N300pa)KEHUH B IMH3AX.

Moaenu MUKpOCKOMa, TEIECKONA.

Habmionenue natepdepeHium ceera.

Ha6mronenue nudpakiuu cera.

Habmronenue aucrnepcuu cBera.

[TomyueHne criekTpa ¢ IIOMOMIBIO MIPU3MEL.

[Toy4yenne cekTpa ¢ TOMOIIBI0 TUGPAKITHOHHONW PEIMIETKH.

HabGmronenue nonsipusanyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomvi



W3mepenue nokasatesst IpeJIOMICHHS CTEKIIa.
HWccrnenoBanue CBOWCTB N300paykeHHUH B JIMH3AX.
Hab6mronenne nucniepcun cBeTa.

Pasnen 6. OcHOBEBI crieniaIbHON TEOPHH OTHOCHTEIBHOCTH
I'panunl  nmpuMEHMMOCTH — Kiaccuuecko — mexanuku.  [locTynatel
CHEIUATIBHON TEOPUH OTHOCHUTENBHOCTH: WHBAapPUAHTHOCTH MOAYNSL CKOpPOCTH
CBETa B BaKyyMe, IPUHIXI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHHNE BPEMEHH U COKpAIIECHHE
JUIAHBIL.
DHEprust U UMITYJIbC PENSITUBUCTCKON YaCTHIIBL.

CBsI3b MacchlI ¢ BHGPFHCﬁ 1 UMITYyJIbCOM peHHTHBHCTCKOﬁ YacCTHIIbI. SHGPFHX
ITOKO4.

Pa3nen 7. KBanroBas ¢gusuka

Tema 1. Dnemenmol K6aHMOGOU ONMUKU

®otonbl. ®opmyina [Inanka cBs3u dHEPrHU POTOHA C €r0 YACTOTOH. DHEprus
U UMITyJIbC (OTOHA.

OtkpsiTie U uccineaoBanue Gotodddekra. OnbiThl A. I'. CToneToBa. 3aKOHEI
tdoroaddekra. YpaBuenue OitHmreriHa st porosddexra. «KpacHas rpaHuina»
thoroaddexra.

Hasnernne ceeta. Omerrel [1. H. JleGenena.

XHUMHYECKOE JEUCTBHUE CBETA.

TexHUUECKHE YyCTpPOHCTBA M TpaKTHYECKOe INpUMEHEeHHe: (OTOIIIEMEHT,
(hoTonaTumk, coiHeuHas 0aTapesi, CBETOAMO/.

Jlemoncmpayuu

®DoTo3¢heKT HAa YCTAHOBKE C IIMHKOBOU TIACTHHOM.

HUccnenoBanue 3ak0HOB BHeHIHEro ¢porodddexra.

CeToauoy.

Conneunas Gartapesi.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopna mo paccestHHIO O -4acTHII.
IInanerapnas mozgens aroMa. Ilocrymatsl bopa. M3mydeHue u HOTIOLICHHE
(hoToHOB TIpM TIepexoje aToMa C OJHOTO YPOBHS SHEPrHMHM Ha APYrod. Buuer
cnexTpoB. CHeKTp ypOBHEH SHEpTUu aToMa BOJOPOa.

Bonnossie cBoiicTBa yactu. Bomusl ne bpoiinsa. KopmyckymnsipHo-BoHOBOM
JTyan3M.

CrioHTaHHOE ¥ BBIHYK/IEHHOE M3ITy4CHHE.

TexHHUeCKHe YCTpOWCTBA M MNPAKTUUECKOE NPUMEHEHHE: CIEKTPalbHbIA
aHayu3 (CIEKTPOCKOI), JIazep, KBAHTOBBIA KOMITHIOTED.



Jlemoncmpayuu
Monens omnsita Pesepdopra.
OnpexeneHne JUIMHBI BOJHBI J1a3epa.
Habmonenue nMHEHYATHIX CIEKTPOB U3ITYUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopmuie pabomsi
Habmoagenue nuHERYaTOro CHEeKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JO0Ka3bIBAIOLIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
pammoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompegeneHdio  cocTaBa
pamuoakTuBHOTO U3ny4deHus. CBoiictBa anbga-, Oera-, ramMMa-H3ITyYeHHS.
BrnusiHue paanoakTHBHOCTY HA SKUBBIE OPTaHU3MBI.
OtkpeITHE TIpOTOHA M HeWTpoHa. Hykinonuas mozens siapa I'eiizenbepra—
WBanenko. 3apsn siapa. MaccoBoe uncio siapa. M30Torsl.
Anpda-pacnan. ONEKTpOHHBI H TO3WUTPOHHBIA Oera-pacman. [amma-
M3ITy4eHue. 3aKOH paJMoaKTUBHOTO pacraja.
OHeprus cBsA3M HYKJIOHOB B Aape. SnepHsie cuibl. [ledext Macch sapa.
SnepHele peakuuu. JleneHue U CUHTES sAep.
Snepusrii peakrop. Tepmosimepubii cuHTE3. [IpoOneMBI W TEPCHEKTHBBI
STIEPHON SHEPTETUKU. DKOJIOTMIECKHE aCTIeKThI SIEPHOM SHEPTETHKH.
OneMeHTapHbIe YacTUIbl. OTKPHITHE TIO3UTPOHA.
Mertobl HAOIIONEHUS U PETUCTPALIMHI 3JIEMEHTapHbBIX YaCTHILI.
OyHameHTaNbHbIe B3anMOIecTBUS. ENMHCTBO Qu3ruecKoll KapTHHBI MUDA.
TexHUYeCKHEe YyCTPONCTBA M NPAKTHUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIii peaktop, aToMHast 6oMoa.
Jlemoncmpayuu
CuéTulK HOHM3HPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi
HccnenoBanne TpekoB 4acTuil (110 TOTOBBIM (GOTOrpadusiM).

Pasnen 8. DiieMeHTHI aCTPOHOMUH M ACTPOPU3MKH

DraIel pa3BUTHA acTpoHOMHH. [IpHUKIIaTHOEC 1 MUPOBO33pEHICCKOE 3HAUCHUE
ACTPOHOMHHU.

Bupn 3Bé3mHoro HebOa. Co3Be3aumsi, sipKkHe 3BE3/BI, IUIAHETHI, MX BUAMMOE
JIBHKCHHE.

ConHeyHas cucreMa.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CosHma U 3BE3N.
3BE31BI, UX OCHOBHBIE XapaKTepHUCTUKU. [[marpamma «CIeKTpalbHBIN Kiacc —
CBETHUMOCTELY. 3BE3IBI IVIAaBHOHM IOCIEIOBATEILHOCTH. 3aBUCHMOCTL «Macca —
CBETHUMOCTb» JUIsl 3BE3]l IVIABHOM IMOCIENOBATENbHOCTU. BHYyTpeHHee cTpoeHue



3BE31. CoBpEMEHHBIE NMPEJICTABICHUS O MPOUCXOXKICHUU U 3Boitonuu ConHua u
3BE3/1. DTaIlbl )KU3HU 3BE3.

Mneunsnii [Tyte — Hama [Namaktuka. [lonmoxenme m nBmxeHue ConHIa B
lanaxtuke. Tumnsl ranaktuk. Paguoranaktuku U kBazapbl. YEpHbIe OBIPHI B sSApax
TaJIaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa00mna. Pazberanue rajnakTuk.
Teopust bonsioro B3psIBa. PennkroBoe u3iryueHue.

MacmrabHast ctpykTypa Beenennoil. Meraranakruka.

Hepewménnslie mpobnemMsl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaOmonenust HeBOOPY)XEHHBIM TJIA30M C HCIIOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUH AJIsl ONIPEJeICHHUs] OI0KEHNSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31us1 CEBEPHOTO MOMYLIAPHS U SIPKHE 3BE3BI.

Ha6monenus B teneckon Jlynsl, aner, Mueunoro [TyTu.

Oobo0maroniee NOBTOpPeHUE

Posnb  ¢u3uku ¥ acCTPOHOMHHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBHON M ATHYECKON cdepax AeATeTbHOCTH YelIOBEKa, POJIb U MECTO (BH3HKU
1 aCTPOHOMHUH B COBPEMEHHOW HaYYHOH KapTHHE MUPA, POJIb (PU3NIECKON TEOpHH
B (OPMUPOBAHHHM TPEACTABICHUA O (U3NUECKOH KapTHHE MHpa, MECTO
(hu3ndeckoil KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MpEACTABICHUIN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

Wzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce oCyIIEeCTBISIETCS C
Y4ETOM COJEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€M € KypcaMH MaTeMaTHKH,
OuoJIOruM, XMMUH, Teorpa(uu 1 TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOAOB HAYYHOTO
MO3HAHUSA: SBJICHUE, HAaydHbIH (akT, rHmoresa, (u3MyYeckas BEIMYHHA, 3aKOH,
Teopus, HaOJII0AeHe, SKCIIEPUMEHT, MOJIETIMPOBaHUE, MOAENb, H3MEPEHUE.

Mamemamuxa: pemieHHEe CUCTEMBI YPaBHEHW, TPUTOHOMETPHUYECKUE
(YHKIIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOKIECTBO, BEKTOPHl U MX TNPOEKIUH HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJHBIC DIIEMEHTAPHBIX (YHKIHA, NPH3HAKK IOJO0HS TPEYTrOJbHUKOB,
ofpeieNieHue TUIOIAAN TUIOCKHUX puryp u oobéma te.

Buonoeus: snexTpuueckue SBICHUS B JKMBOW NpHUpPONE, KoiiebaTelbHbIE
JIBIDKEHHSI B J)KMBOU IPUPOJE, ONTHUYECKUE SBICHUS B JKUBOM IPUPOJE, NCHCTBHE
paavanyy Ha )KUBBIE OPraHU3MBI.

Xumusa: cTpOEHUE aTOMOB M MOJIEKYJI, KpPUCTAIUIMYECKASI CTPYKTYpa TBEPIBIX
TEN, MEXaHW3Mbl O0pa30BaHUS KPUCTAUIMYECKON PEmETKH, CIEeKTpaTbHBIN
aHaNu3.



leocpagpus: MarHUTHBIC T[OJIOCA 3EMJIM, 3aJeXKH MATHHTHBIX DY,
(oToCchEMKA 3eMHO OBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSICEHHUI.

Texnonocusi: JTUHWUM DJCKTPOIEpeaady, TCHEpaToOp MEPEeMEHHOTO TOKa,
AIIEKTPOJIBUTATENb, WHIYKIHUOHHAS TI€Yb, Pajap, PaIHONPUEMHUK, TEIEBH30D,
aHTeHHa, TenedoH, CBY-medb, NMPOSKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHeuyHast Oarapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOT'PAMMBI IO
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne ydebHoro mpemmera «®Du3MKa» Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus (0a30BbIi YPOBEHB) JOJKHO OOECIIEUUTh JOCTHIKEHHE CIIEAYIOIINX
JUYHOCTHBIX, METANPEMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JImgHOCTHBIE pe3yNbTaThl OCBOCHHUS y4eOHOTo npeamera «DHu3HKay TOIKHBI
OTpaXKaThb TOTOBHOCTb M CIIOCOOHOCTH OOYy4aromMXcs pPYKOBOJCTBOBAThCA
c(hOopMHpPOBaHHONH BHYTPEHHEH TMO3MIMENH IJMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHEHTAllMl, TO3WTHBHBIX BHYTPEHHHX  yOEXJEHHH, COOTBETCTBYIOLIMX
TPaAMIMOHHBIM LIEHHOCTSIM POCCHUICKOro OOIlecTBa, PACIIUPEHHE >KU3HEHHOTO
OMbITa U ONBITA JEATEIIBHOCTH B MPOLECCE PeAM3allii OCHOBHBIX HAIIPAaBJICHUN
BOCIIUTATEIbHOM JIEATENbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON TO3HUITNH 00yJaIOIMIErocs: Kak akTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHHCKOTO 00IIeCTBa;

NPUHATHE  TPAAWLIUOHHBIX  OOIIEYENIOBEYECKHX T'yMaHUCTUYECKHX H
JIEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPa)KAaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTEeIbHOM OpraHn3aIiH;

YMEHHUE B3aHMO/ICHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHU C
nx QYHKIUSMH 1 Ha3HAYECHHEM;

TOTOBHOCTb K T'yMaHUTAapHOM U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTpHOTHYECKOr0 BOCHUTAHUS:

c(hOpMHPOBAHHOCTh poccuiickoi TrpaKAaHCKON HUJEHTUYHOCTH,
MaTPUOTH3MA;

LIEHHOCTHOE OTHOUIEHUWE K TOCYJapCTBEHHbIM CHMBOJIaM, JOCTHKEHHSIM
POCCHICKHX YYEHBIX B 00NacTH (PU3UKH U TEXHHKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCHUTAHUS

c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, SITUUECKOTO [TOBEACHHUS;

CHOCOOHOCTh OIICHHWBATh CHUTYAIlMI0 M NPHHAMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JIEATEIBHOCTH YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOHYMBOTO Oy IyIIero;

4) 3cTeTHYECKOr0 BOCIIMTAHNS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl 3CTETUKY HAyYHOIO TBOPYECTBA,
NPUCYIIETO (PU3HUYECKON HayKe;



5) TpynoBOro BOCIMTAHHUS

HHTEpEC K pasIuYHBIM chepaM MpodeccHOHATBFHOW ACSITEIRHOCTH, B TOM
YHCIe CBSI3aHHBIM C (PU3NKON M TEXHUKOH, yMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyay1eit npodeccun U peaar30BhIBaTh COOCTBEHHBIE KM3HEHHBIE TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(hM3MKK Ha NPOTSHKEHUU BCE JKU3HU;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh 3KOJIOTMYECKON KYyJIbTYPBI, OCO3HAHHE TJI00AITBHOTO
XapakTepa dKOJIOTUIECKUX Mpo0IieM;

IUTAHUPOBAHKE U OCYILIECTBICHHUE JEHCTBUI B OKpYXKAIOIIEeH cpesie Ha OCHOBE
3HaHUA LEJNEH YCTOMYUBOTO pa3BUTHUS YEJIIOBEUECTBA;

paclpeHne OMbITa JESTENbHOCTH 3KOJIOIMYEeCKOH HAaIlpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMHPOBAaHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (HU3UUECKON HAYKHU;

OCO3HAHHWE IICHHOCTH HAy4HOW JeSITEIbHOCTH, TOTOBHOCTH B IPOILECCE
M3y4YeHHUS  (QU3AKH  OCYIICCTBIATH  MPOSKTHYID W HCCIEIOBATEIBCKYIO
JIESATEINBHOCTh MHIANBUIYAILHO U B TPYTITIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHBIE yYeOHbIE TeHCTBHS
ba3oBble Joruyeckue aeiicTBus:
CaMOCTOSATEIEHO  (OPMYJIMPOBAaTh ¥ aKTyaJlU3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNaTh LETH NESATeNIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPHUH UX
JIOCTHKCHUS,
BBIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B  PacCMAaTPUBAEMBIX
(hu3nUecKuX SBJICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHajaM3a WMEIOTIXCS
MaTepHUaIbHBIX U HEMAaTePHAIIbHBIX PECYpPCOB;
BHOCHUTb KOPPEKTUBHI B 1€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3yIHTATOB
LETSIM, OLICHUBATh PUCKHU MOCIEICTBUM E€ATENTbHOCTH;
KOODJMHHUPOBATh U  BBIIOJNHATH pabOoTy B YCIOBHSX  PEajbHOTO,
BHUPTYaIbHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOJICHICTBHS,
pa3BUBaTh KPEATHBHOE MBIIIICHUE NP PELICHUH KU3HEHHBIX POOIIEM.
ba3oBble ncciieoBaTeIbCKHe JeliCTBHS:
BIIAJICTh HAYYHOU TEPMUHOJIOTHCH, KIIIOYCBBIMH TOHATHSIMA M METOJAMHU
(husnveckoit HayKu;



BJIaJIETh HaBBIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOCKTHOU NESTEIbHOCTH
B 00yacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIBHOMY ITOUCKY
METOJIOB pEUICHUs 33/a4 (HU3UUECKOTO COJACPIKAHUS, MPUMEHEHHIO Pa3JIMUHBIX
METOJIOB MO3HAHUS;

BIAJETh BHIAMH JIEATEIbHOCTH [0 TIOJIyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpEeTalUK, NpeoOpa3oBaHUI0 M IPUMEHEHUI0 B Pa3JIMYHBIX Y4YEOHBIX
CHUTYaIUSX, B TOM YHCIIC TIPH CO3/IaHUHU YUeOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBIISITH  [TPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyalH3UpOBaTh 3a/ady,
BBIJIBUTATh THIIOTE3y €€ pelICHUs, HAaXOIWTh apryMEHThl JJIs J0Ka3aTelIbCTBa
CBOMX YTBEPIKICHH, 33/1aBaTh MApaMETPbl U KPUTSPHUHU PEIICHUS;

AHAM3UPOBATh TOJYYEHHBIE B XOJAE pCILICHUS 3a/a4d  Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOPMYJIHPOBaTh COOCTBEHHBIC 3aJauyd B 00pPa30BATEIBHOM
JIESITEIIbHOCTH, B TOM YHCJIE TIPU M3YYECHUH (DU3HKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIlHUsIM, OIICHUBAThH MPHUOOPETEHHBIH OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHYECKYID 001acTh
JKU3HENESATEILHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTeif;

BBIJIBUT'aTh HOBBIC HJICH, IPE/JIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHHUS;

CTaBUTh MPOOIIEMBI U 33/1aUH, JOIMYCKAIOIIHE alIbTePHATUBHBIE PEIICHHS.

Padorta ¢ undopmanmeii:

BJIaJIeTh HABBIKAMH TONydYeHUs] WHPOpMAUK (HU3UIESCKOTO COJACPIKAHUS U3
HCTOYHUKOB pPa3HbIX THIIOB, CAMOCTOSTECIBHO OCYIICCTBIIATh IOMCK, aHAJM3,
CUCTEMATH3alMI0 W WHTEPIPETAHI0 MH(QOpMAIMU Pa3JIMYHBIX BUIOB M (QOpM
MPeCTABJICHUS,

OIICHUBATH JOCTOBEPHOCTh HH(OPMAIINHY;

UCIIONIb30BaTh  CpPEeNCTBAa  HMH(MOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI B PEUICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3alMOHHBIX
3aa4 C COOJIOZeHWeM TpeOOBaHMH HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTHEHBL, pecypcocOepeeHusi, TpPaBOBbIX M  OITHYECKHX HOPM, HOPM
nH(pOpMaMOHHOH 6€30TTaCHOCTH;

CO03/1aBaTh TEKCThl (PU3NYECKOTO COJEpKaHUs B pa3iM4YHbIX QopMarax c
y4€TOM HazHaueHHs MH(OPMAIIMU U ISJICBOU ayIUTOPUH, BBIOMPAst ONTHMAJIbHYIO
(hopMy TpeICTABICHUS U BU3yaJIH3allNH.

KoMMmyHukaTHBHBIE YHMBePCAJIbHbIE Y4eOHbIe 1eiicTBHA:
OCYILIECTBISATH OOLICHUE Ha yPOKaX (PM3UKU M BO BHEYPOUHOU IESTEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(IMKTHBIX CHUTyallMd W CMSr4aTb
KOH(JIUKTHI;



Pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJF30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWNBUIYAILHOMN
padoThI;

BEIOMpAaTh TEMAaTHKy M METOABl COBMECTHBIX JCHCTBHHA C y4ETOM OOIINX
HHTEPECOB ¥ BO3MOKHOCTEH KaXKIOr0 WieHa KOJUIEKTHBA,

NPUHUMATh  IIETM  COBMECTHOW  JEATENHbHOCTH, OpPraHW30BBIBATHh H
KOOPAMHHMPOBATh JEUCTBUSA IO €€ JOCTHKEHHIO: COCTABJIATH IUIAH JIEWCTBHI,
pacrpenessiTh poid ¢ y4€TOM MHEHUH Y4YacTHUKOB, OOCYKAAaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa M KaXXIOT0 yYacTHHKAa KOMAaHIBI B
001 pe3ynbTar no pa3paboTaHHBIM KPUTEPHSIM;

mpemiaraTh HOBBIC TMPOEKTHI, OIEHUBATh HACH C TIO3WIMA HOBU3HEI,
OpUTHHATBHOCTH, MPAKTUIECKON 3HAYMMOCTH;

OCYIICCTBIIATh IMO3UTHBHOE CTPATETHMUECKOE TIOBEICHHUE B Pa3IMYHBIX
CUTYaIUsAX, POSBIISATH TBOPUECCTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHEIM.

PerynsiTuBHbIe yHUBepcaibHbIe yieOHbIe qeiCTBUSA
Camoopranu3anus:

CaMOCTOSITENILHO OCYIIECTBJISITh MO3HABATENILHYIO NESITEIbHOCTh B OOJIACTH
(OM3WKM W acTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh © (HOPMYIUPOBATH
COOCTBEHHBIC 3a1a4H,

CaMOCTOSITENIFHO COCTAaBJISATh IUIAH PELICHHS PAacUYETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBITOJHEHUS MPAKTHICCKOW pabOTHI ¢ yIETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOUTECHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacImpsaTh paMKH yU4eOHOTO TpeIMEeTa Ha OCHOBE JIMYHBIX MIPEITOYTEHHIA,

JlenaTh OCO3HaHHBIM BBHIOOP, apryMEHTHUpOBaTh ero, Oparh Ha cels
OTBETCTBEHHOCTH 32 PEUICHHUE;

OILICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO W MPOSBICHHIO J3PYIUIMU B OOJIACTH
(hM3HMKY, TOCTOSTHHO MOBBIIATH CBOM 00pa30BaTEIIBHEIN U KYJIBTYPHEIA YPOBEHB.

CaMOKOHTPOJ1b, IMOIIHOHATbHbIN HHTEJJIEKT:

JIlaBaTh OLIGHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTHUBBI B JESTENBHOCTD,
OIICHUBATH COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJaJIETh ~ HAaBBIKAMU  IIO3HABATENbHOW  pe(UieKCMM  KaKk  OCO3HaHUs
COBEpIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX TPOLECCOB, WX PE3yNbTaTOB H
OCHOBAaHHI;

UCIIOJIb30BaTh MPUEMBI PEQIEKCUH Ul OLIGHKU CUTYallud, BHIOOpa BEPHOTO
peLeHus;



yMEeTh OLIEHMBAaThb PUCKHM W CBOCBPEMEHHO IPUHHMMATh pEIIEHHSA 10 HX
CHIKCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBHl APYTHX IpH aHAJIH3e pPe3yJIbTaToB
JIeATeNIbHOCTH;

NPUHAMATH ce0sl, IOHUMasi CBOM HEJIOCTATKH U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMeHThl APYIHX IIpH aHajIu3e pe3yJIbTaToB
JIeSATeNIbHOCTH;

NPU3HABATh CBOE MPABO U MPaBO APYTHX Ha OLIHOKH.

B mpouecce moCTHKEHUsSI JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPOTPaMMBI
no ¢u3MKe I YPOBHS CpeOHero oOmero oOpazoBaHus y OOydarommxcs
COBEPLICHCTBYETCS 9MOLMOHAIBHBIH WHTEIUICKT, MIPEATIOIarato i
c(hOpMHPOBAHHOCTb:

CaMOCO3HaHHS, BKIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHABHOE
COCTOSIHWE, BHJIECTh HANPAaBJICHHU Pa3BUTHS COOCTBEHHON AMOLMOHAIIBHON chepsl,
OBITH YBEpEHHBIM B cede;

CaMOpETYJIMPOBAHMUS, BKIIIOYAIOIIET0 CAMOKOHTPOJb, YMCHHE NPHHHMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEICHHE, CIIOCOOHOCTb aJalTUPOBAaThCA K
OMOIIMOHAILHBIM U3MEHEHHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTIDKCHUIO LIEIU |
yCriexy, ONTHMH3M, WHHIUATHBHOCTh, YMEHHE [CHCTBOBAThH HCXOJIS M3 CBOUX
BO3MOYKHOCTEH;

9MIIATHH, BKIIOYAIOLIEH CLIOCOOHOCTh IIOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBATH €ro TMpPHU OCYIICCTBICHHH OOINCHUS, CIHOCOOHOCTh K
COYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CIOCOOHOCTh BBICTPANBATh OTHOLICHHS
C IPYTHMH JIFOIbMH, 3a00THTHCSI, TIPOSBIIATh HHTEPEC U pa3pelaTh KOHQIUKTEL.

NPEJMETHBIE PE3YJIbTATBI

K xoHmy obOyuenus B 10 kiacce IpeaMeTHblE pe3yibTaTbl HAa 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OOYYAOIINXCSl YMEHHUH:

JEMOHCTPHPOBATh Ha HNpPUMEPax pojib U MECTO (HU3UKU B (HOPMHPOBAHUH
COBPEMEHHOW HAay4YHOH KapTHHbI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHUKH H
TEXHOJIOT Ui, B IPAKTHUYECKOMN NEATENBHOCTH JTIOACH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS W3YyYEHHBIX (H3MYECKUX MOJEINei:
MaTepHajibHas TOYKa, HHEpIHAJIbHAs CHCTEMa OTCUETa, aOCOMOTHO TBEPIOE TEJO,
WJcanbHbIA Ta3, MOAEIN CTPOEHUS ra30B, )KUAKOCTEW M TBEPABIX TEJ, TOUCUHBII
NIEKTPUYECKUI 3apsi] IIPpU pelieHnH GU3MYECKUX 3a/1a4;

pacrnozHaBaTh (pu3nUecKHe SBICHUS (IPOLECCH) U OOBSACHATh UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETHYECKOM TEOPHM CTPOEHUS BELIECTBA U



SNIEKTPOJMHAMUKH:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TaJCHUE TEJ, IBW)KEHHE [0 OKPYXKHOCTH, HHEPIHS,
B3auMoieiicTBUe Ten, quddy3us, OPOYHOBCKOE IBHUKEHHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJ, U3MEHEHHE 00bhEMaA TN IPU HArPEeBaHHUHU (OXJIAK/ICHHH), TEIJIOBOES
paBHOBECHE, HCIIApEHHe, KOHJCHCAIMs, IUIABJIEHHE, KPUCTAJUIM3AIUS, KUIICHUE,
BJI&XKHOCTh BO3/[yXa, MOBBIIICHUE JABICHHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocyJZie, CBsI3b MEXJy IapaMeTpaMH COCTOSHHS Tra3a B H30MpOIeccax,
JJIEKTPHU3AIINS TEJl, B3aUMOICHCTBHE 3aps/IOB;

OINMUCHIBATH MEXAHUYECKOE BHXKCHUE, HCIOb3Ys (U3UYECKHE BEIHMYMHBL:
KOOpJMHATa, TyTh, MEpPEMEIeHHEe, CKOPOCTh, YCKOpEHHE, Macca Teja, CHia,
HUMITYJIbC Tejla, KMHETHYECKast DHEPrHs, MOTCHIHAIbHAS SHEPTHUs, MEXaHHICCKas
paboTa, MexXaHHYECKas MOIIHOCTh;, MPH ONHCAHUU TMPABHIBHO TPAKTOBATH
(u3nuYecKuil CMBICT HUCMOJIb3YEMbIX BEIUYMH, MX OOO3HAYCHHS U CAMHUIIBI,
HAXOJWUTHh (OPMYJIBI, CBS3BIBAIOIINE AaHHYIO (DU3HUCCKYIO BEIHUMHY C JPYTHMHU
BEIHYNHAMU,

OMHUCHIBATh H3YUYCHHBIC TEIJIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBICHHS,
HCTIONB3YsT (PM3WYECKHE BEIMUYMHBL: JaBJI€HWE Tasa, TeMIeparypa, CpemHsst
KUHETHYECKask SHEPTHsl XaOTHYECKOTO JABKXKCHUS MOJIEKYJI, CPEAHEKBapaTHYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora rasa,
KO3(GUIMEHT TIOJIE3HOTO JEHCTBHS TEMJIOBOTO JBUTATENsl; MPU OIMHCAHUU
MPaBUIBHO TPAKTOBaTh (DU3UUECKUM CMBICI HUCIONB3YEMbBIX BEJIHUYUH, WX
00O3HAUEHHUS W COWHUIBI, HAXOAWTh (OPMYJBI, CBS3BIBAIOIIKE JAHHYIO
(U3NYECKYIO BETUYMHY C APYTUMH BETHUHHAM;

OIHUCHIBATH U3YUYCHHBIE DJICKTPUUECKUE CBONCTBA BEIIECTBA U AIEKTPUUYCCKHE
sBIICHHsT (IIPOIIECChI), UCTIONB3YS (PU3NYECKUE BEIUYHMHBL IEKTPUYECKUI 3apsij,
ANIEKTPUYECKOE TM0JIE, HAPSHKEHHOCTD TOJIS, TOTEHIIHAJ, PA3HOCTh MOTEHIUAJIOB;
NpPH  ONWCAHWUM TPABWIBHO TPAKTOBATH (DHU3UUECKMH CMBICT HCIIOJIB3yEMBIX
BCJIMYWH, WX OOO3HAUCHHS W CJWHUIIBI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOIIHE
JAHHYIO (PU3MYECKYIO BEIMYKUHY C IPYTUMU BEIHUYUHAMU;

AHAJIM3UPOBATh (DU3UUECKHE MPOIECCHI U SBJICHHS, UCTIONL3YS (PU3MIECKHE
3aKOHBI M TIPUHILIUTIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3axonsr Herotona,
3aKOH COXPAHCHUS] MEXaHWYECKOW SHEPruM, 3aKOH COXPAaHCHUS HUMIIYJIbCA,
NPUHIAI CYNEPIIO3UIAN CHJI, TPHHIIUIT PABHOIPABHS HHEPIHATIBHBIX CHCTEM
oTc4éTa, MOJEKY/ISIPHO-KUHETUUECKY) TEOPHUI0 CTPOEHMS BEIECTBA, Tra30BbIC
3aKOHBI, CBS3b CPEHEH KUHETUYECKOW YHEPTUU TEILUIOBOTO JBUIKCHUS MOJICKYJI C
a0COJIFOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHEHHUS
JJIEKTPUUYECKOrO 3apsijga, 3akoH KyioHa, Tpu 3TOM pas3inyaTh CJIOBECHYIO
(hopMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHUE U YCIIOBHs (TpaHHUIBI,
001acTH) NPUMEHNMOCTH;



OOBACHATH OCHOBHBIE MNPHUHIMIBI JAEHCTBUS MallMH, NpUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3nyarh yCIOBHS MX OE30MIaCHOTO HCIIONB30BaHUS B
MOBCEIHEBHOM JKU3HH,

BBITIOJIHATh OSKCIIEPUMEHTHI IO HCCICIOBAHHIO (H3MYESCKUX SBJICHHH |
MPOIIECCOB C HCIHOJB30BAHHUEM NPSMBIX W KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dopmynupoBare Mpobiemy/3agady M TUIOTe3y Y4eOHOro OIKCIIEpUMEHTa,
coOMpaTh YCTaHOBKY W3 TMPEIUIOKEHHOTO O0O0pYIOBaHMS, MPOBOAWTH OIBIT H
(hopMyTUpPOBATH BBIBOIBI;

OCYLIECTBIATH MPSIMbIE U KOCBEHHbIE M3MEPEHH (PU3NYECKUX BEIUYUH, IPH
5TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO M3MEpPEHHs M WCIIOJNB30BaTh W3BECTHHIE
METOJbI OLEHKH MTOTPEIIHOCTEN U3MEPEHUM;

UCCIIeZ0BaTh  3aBUCHUMOCTH  MEXAYy  (HU3MYECKUMHM  BEIMYMHAMH  C
UCIIONIb30BAaHHEM IIPSIMBIX HM3MEPEHHH, IPH 3TOM KOHCTPYHUPOBaTh YCTAHOBKY,
(uKCHpOBaTh Pe3yNbTAaTHl IOMYYEHHOH 3aBUCUMOCTH (DU3MUECKHX BEIUYUH B
BUzie TaONHIl ¥ TpadMKOB, A€IaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

co0mroaTh MpaBuiia 0E30MacHOro TPyla IPH MPOBEACHHU HCCICAOBAHUN B
paMKax y4eOHOrO »JKCIIEPUMEHTa, Y4eOHO-HCCIIEA0BATENLCKON M TPOEKTHOM
JIeSITETIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pynOBaHUS;

pemiath pacy€THBIE 3aJayd C SIBHO 3aJaHHOW (U3UUECKOW MOJETbIO,
UCTIONB3YS (PM3NIECKUE 3aKOHBI U ITPUHIHIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H
BbIOUpaTh (pU3MYECKYIO0 MOAENb, BBIICIATh (PU3NYECKHE BETUYMHBI U (HOPMYJIbI,
HeoOXoMuMble ISl e€ pelIeHUs], MPOBOJUTh Pacd€Thl U OIEHUBATH PEATHLHOCTD
MOJTYYSHHOTO 3HAYCHUS (PU3MUYECKON BETUUUHBL;

pelIaTh KayecTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUHBYIO
LETMOYKY pPacCy>XKAEHU C OMopol Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(husnveckue SIBICHMS,;

UCIIONB30BaTh  NPHU  pElIeHMH  Y4eOHBIX  3ajay  COBPEMEHHbIE
UH()OpPMALMOHHBIC TEXHOJOTHU JUTS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINN
W TIPE/ICTaBIICHHS y4eOHOW U HAayYHO-MOMYJSIPHOW MH(OPMAIMH, TIOIyYEeHHON H3
Pa3INYHBIX UCTOYHUKOB, KPDUTHYECKH aHAIN3UPOBATh MOTy4aeMyto HH)OPMALIHIO;

NPUBOAUTH ITPUMEPHI BKJI/IA POCCHICKUX U 3apYOCKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE NPOLECCOB OKPYXKAIOIIEr0 MHUpA, B pa3BUTHE
TEXHHKH 1 TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHHA MO (PU3MKE B MOBCETHEBHOW >KU3HH
Juts obecriedeHnst 6€30MacHOCTH MpH O0palIeHNH ¢ PUOOPAMU M TEXHUUECKUMHU
YCTPONCTBAaMH, ISl COXPAHEHUsS 3/10pPOBbSI U COOIIOJICHHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KAIOLIEH cpene;



paboTate B TIpyIIE C BHINOJHEHHEM pPa3IMYHbIX COLMANbHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPaHOHAIGHO PAaCHpEACIsITh OOSI3aHHOCTH H
IUTAHUPOBAThH JESTEINHHOCTh B HECTAHAAPTHBIX CHTYAlLlMsIX, aJI€KBATHO OIICHUBAThH
BKJIa/T K&XK/JIOTO U3 YYaCTHHKOB TPYIIIIBI B pEIIEHHE PacCMaTpHUBaeMOi IPOOIIEMBI.

K xonmy oOyuenuss B 11 KJiacce mpeaMeTHBIE Pe3yJIbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPpaXaTh CHOPMUPOBAHHOCTH Y 00YHAIOLINXCS YMEHHI:

JIEMOHCTPHPOBATh Ha MpUMEpPax poiib U MecTo (U3MKU B (OPMHPOBAHUH
COBPEMEHHOM HAy4YHOW KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHM, B MPAaKTHUYECKON NESATENbHOCTU JIOAEH, LETOCTHOCTh U €IUHCTBO
(hm3nvecKoit KapTHHBI MHPa;

YUUTHIBaTh TPAHUIBl TNPUMEHEHUS W3YyYCHHBIX (QH3MYECKUX MOJEINei:
TOYEYHBIN JIEKTPUYECKUH 3aps], Tyd CBETa, TOUEUYHbIN HCTOYHHUK CBETa, s/IepHAS
MOJIEJIb aTOMa, HyKJIOHHas MOJEIb aTOMHOTO siipa HPH PEUICHUH (U3UIECKUX
3aja4;

pacrio3HaBaTh (pU3UUECKUE SIBICHHUS (TIPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKH M KBAHTOBOW (DM3UKH: JIEKTPUIECKAS MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEHCTBHS TOKa, B3aHMMOJEHCTBHE
MarHuTOB, OJEKTPOMArHUTHAsE HMHIAYKLIWS, JICHCTBUE MAarHATHOTO TIONS Ha
MPOBOJHUK C TOKOM M JBI)KYIIMHCS 3apsij, SJIEKTPOMAarHUTHBIE KOJEOaHUS H
BOJIHBI, TIPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTpPaKEHHe, IPEJIOMIICHHE,
uHTepdepeHnns, audpakuus W TONApH3anys CBETa, AWCHEpPCHs CBETa,
(horoanexrpuueckuii 3pdexT (poroaddekT), cBeTOBOE JaBlieHHE, BOSBHUKHOBEHHUE
JUHEHYaTOro CIeKTpa aTroMa BOJOpOJa, €CTECTBEHHass W HCKyCCTBEHHas
pannoaKkTUBHOCTD;

OIUCHIBATh HM3YYEHHbIE CBOWCTBA BeIECTBA (QIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHE,  OJEKTPUYECKYI0  NPOBOAMMOCTH  Pa3IMYHBIX  Cpel) H|
JJIEKTPOMATrHUTHBIE SIBJICHUS (IPOLIECCHI), HCTONB3YS (DU3NUECKHe BETUYUHBL:
UIEKTPUUYECKUI 3apsifl, CHJIa TOKa, IEKTPUUYECKOE HaNpsDKEHHE, IEKTPUYECKOE
COIPOTHBIICHHUE, PAa3HOCTH MOTEHIMAIOB, JIEKTPOABIKYIIAs CHia, paboTa TOKa,
WHIYKIMA MarHuTHOro mouns, cuiaa Ammepa, cuna JlopeHua, MHAyKTHBHOCTb
KaTyIIKH, SHEPrHs 3JICKTPUUECKOTO0 M MArHUTHOTO IOJEH, MEepHOf M 4YacToTa
KoneOaHWi B KoleOaTeIBHOM KOHTYpe, 3aps] M CHJIa TOKa B IIpolecce
TApMOHMYECKUX JJIEKTPOMAarHUTHBIX KojeOaHWi, (OKYyCHOE pAacCCTOSIHUE H
ONTHYECKAasl CWJIA JIMH3bI, NPH ONMHCAHWUU NPABWIFHO TPAaKTOBATh (U3UUECKHHA
CMBICJI HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYECHWS W EIWHMIBI, YKa3bIBaTh
(opMynBl, CBS3BIBAIONIME JAaHHYI (U3UUECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMY;

ONMCHIBATh HM3YyYCHHBIE KBAHTOBBIC SBJICHHWS W TPOLECCHI, HCIOIB3YS
(m3nyeckre BETMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, [UIMHA BOJIHBI H



4acToTa CBETa, SHEPIusl U UMMYJbC (POTOHA, MIEPHO/ MONTypachaa, SHEPTUs CBS3H
aTOMHBIX sJIep, NPH ONMHCAHWH TMPABWIIBHO TPAKTOBaTh (PU3UUCCKUA CMBICI
WCIIONBE3YEMBIX BEIMYMH, WX OOO3HAUCHHWS W CIWHWIBI, YKa3bBaTh (HOPMYIIEI,
CBSI3BIBAIOIINE JIAHHYIO (U3WYECKYI0 BEIIMYMHY C JPYTUMH BeJIHMYHUHAMH,
BBEIYHCIIATH 3HAUCHUE (PU3NICCKON BEITMIUHBI;

aHAM3UPOBATh (PU3UUECKUE TPOILIECCHl M SIBJICHUS, UCTIONB3Ysl (HU3MUYECKHE
3aKOHBI U MPUHIUNBL: 3aK0H OMa, 3aKOHBI ITOCIIEA0BATEFHOTO W MapaljieIbHOTO
COEOMHEHUS] NPOBOAHUKOB, 3akOoH JDkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIHH, 3aKOH MPSIMOJIMHEHHOTO PACIpPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKECHUS
CBeTa, 3aKOHBI TPEIIOMIICHHSI CBETa, ypaBHeHUe ODWHITelHa M (ortoaddekra,
3aKOH COXPAHEHHWs HHEPrHH, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXPAaHEHHUS
ANEKTPUYECKOr0 3apsijia, 3aKOH COXPaHEHHUs MacCOBOIO 4HMCIa, MOCTydarsl bopa,
3aKOH PaJMOAKTHBHOTO pacraja, Mpyu 3TOM Pa3jindaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAKEHHUE W YCIIOBHS (TpaHUIlbl, 00JacTH)
MPUMCHUMOCTH;

OTIPEJICIIATH HANIPABICHNE BEKTOPA WHAYKIIMA MarHUTHOTO TOJISL TPOBOIHHUKA
C TOKOM, CHIIBI AMriepa u cuiibl Jlopenna;

CTPOUTh W OIHKCHIBATh H300paKCHHE, CO3/IaBAEMOE IUIOCKAM 3EPKaJIoM,
TOHKOM JIMH30M;

BBINOJTHATh OKCIIEPUMEHTHI [0 HCCIICAOBAaHHUI0 (PU3MYECKHX SIBICHUH H
MPOIIECCOB C WCIIOJIb30BAaHUEM TMPSIMBIX W KOCBCHHBIX HW3MEPCHHA: IMPH 3TOM
dopmynupoBare pobiemy/3agady M TUIOTe3y Y4eOHOro OIKCIIEpUMEHTa,
coOMpaTh YCTaHOBKY M3 TPENIOKEHHOTO OOOPYAOBaHHS, TPOBOAWUTH OIBIT H
(hopMyIHpOBATh BEIBOJIEI,

OCYILECTBIISITh NIPSIMbIE U KOCBEHHBIE U3MEPEHUsI (PU3MYECKUX BEIMYHH, IIPH
9TOM BEIOMPATh ONTHMATBHBIH CIIOCO0 M3MEPEHUS M HCIIOJE30BAaTh H3BECTHBIC
METO/bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (DM3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OPSIMBIX M3MEPEHHN: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (HKCHPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUJE TaONUI[ U
rpaduKOB, IeNaTh BBIBOJIBI IO PE3YJIbTATaM HCCIIEOBaHMS;

coOoaTh mpaBuia 0€30MacHOrO TPy/Ja MPH MPOBEICHUN HCCIIEJIOBAHUN B
paMKax y4eOHOro JKCIepUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W MPOEKTHOU
JIEATEIBHOCTH C WCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOWCTB W J1a00paTOPHOTO
000pynoBaHuUS;

pemiath pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (U3UUECKOW MOJETIbIO,
HCTIONB3YS (PM3MUYECKUE 3aKOHBI M IPUHITHITEI, HA OCHOBE aHATN3a YCIIOBUS 3aaud
BBIOUpATh (PU3MUYECKYIO MOENb, BBIICIATh (PU3MUECKHE BEIUYUHBI U (HOPMYJIBI,



HeoOxoxuMble Ui €€ pelleHus, MPOBOAUTH pacuyéThl M OLIEHUBATh PEabHOCTh
MOJIYYEHHOTO 3Ha4YeHUsI (HPU3NIECKOI BETMYNHBI;

pemaTh KaueCTBEHHBIE 3a7jaul: BBICTPAUBATh JOTHIECKH HEMPOTUBOPEUUBYIO
LENOYKY pacCyXJIE€HUH C ONOpoil Ha M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(hmuznveckre sIBICHMS;

UCIIONB30BaTh ~ MPHU  pEIIeHMH  Y4eOHBIX  3aja4  COBPEMEHHbIE
WH(QOPMALMOHHBIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHS, UHTEPIIPETAIIIH
W TIPE/ICTABIICHHS YU4eOHOW U HAYyYHO-TIOMYJSIPHOW MH(OPMAIMH, TIOIYUYEeHHON H3
Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOTy4aeMyto HH)OPMALHIO;

OOBSICHATh TPUHIMITBI JIEHCTBUS MAIlMH, TNPHOOPOB W TEXHHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBHS MX O€30MAaCHOTO MCIONB30BAHUS B IMOBCEIHEBHOU
JKU3HU;

NPUBOAUTH IPUMEPHI BKJIJIA POCCHICKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IIPOLIECCOB OKPY’)KAIOIIET0 MHpAa, B DPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHYCCKUE 3HAHHA MO (PU3MKE B MOBCCTHEBHOW >KU3HH
Juis obecriedeHns: 0€30MacCHOCTH MPH OOPAIICHUU ¢ PUOOPAMHU M TEXHUUECKUMHU
YCTPOHCTBAaMH, JJIsl COXPAHEHUs 3A0POBbsSI M COONIOICHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPY>KAIOLIEH cpene;

paboraTh B Tpynme C BBIIOJHEHWEM pAa3JIMYHBIX COLMAIBHBIX DOJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, pPaUOHAIBHO PpaCHpEAeisITh OOS3aHHOCTH H
IUTAHUPOBATh JESTENbHOCTh B HECTAHAAPTHBIX CUTYalLlUsX, aI€KBATHO OLICHUBATh
BKJIa/T KQXKJIOTO U3 YYaCTHHKOB TPYIIIIBI B pEIICHHE PACCMAaTPUBAEMON TIPOOIIEMBI.



TEMATHYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KoJnyecTBO 4acoB DJIeKTPOHHBIE
HanmeHoBaHHe pa3iesioB U TeM nudpoBbie
Ne n/m P Kontposbnbie IIpakTH4eckue (mcbp )
MporpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcbl
Paznen 1. PU3UKA U METOAbI HAYYHOT'O TIO3HAHMUSI
bubmmorexa IIOK
1.1 ) 2
N3UKa U METOAbI HAYYHOTO ITO3HAHUSA https//medsooru/7f41bf72
HUtoro mo pazaeny 2
Paznea 2. MEXAHUKA
bubmnoreka IIOK
21 Kuiemaritia > https://m.eds00.ru/7f41bf72
bubmmorexa IIOK
22 Mlunamuica ! https://m.edso0.ru/7f41bf72
bubmnoreka IIOK
23 6 1 1
3aKOHBI COXpAaHEHHS B MEXaHUKE https://m.edsoo.ru/7fA1bf72
HWroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOM 9 1 Bbubmmorexa IIOK
' TEOpUN https://m.edsoo0.ru/7f41bf72
bubmmorexa IIOK
3.2 10 1
OcHOBBI TepMOAMHAMIHICH https://m.eds00.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BELIECTBA. 5 bubnuoreka [JOK

®azoBble nepexoabl

https://m.edso0.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

HWroro mo pazueny 24
Pazgen 4. JJEKTPOAUHAMUKA
bubmmorexa IIOK

41 DueKTpocTatiia 10 https://m.edso0.ru/7f41bf72
49 ITocTostHHBIH 2neKTprUUecKkuii TOK. TOKH B 12 bubmmnoreka IIOK

' PasIMYHBIX Cpenax https://m.edso0.ru/7f41bf72

Hroro no paszneny 22

Pe3epBHOE BpeMst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIACC

KoauuyecTBO 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieJioB U TEM uugpoBbie
Ne n/m P Kontpoabnbie IIpakTHyeckue (macbp )
MporpamMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoTsI
pecypchl
Paznea 1. DJIEKTPOAMHAMUKA
11 MarnutHoe nose. DIeKTpoMarHiuTHas 1 1 3 bubmumoreka [JOK
' UHIYKIHS https://m.edso0.ru/7f41c97c
HUroro mo pa3neny 11
Pasznen 2. KOJTEBAHUS U BOJIHBI
21 MexaHudeckne U 3JIeKTPOMarHUTHBIE 9 1 Bubnmumorexa [JOK
' KoseOaHust https://m.edsoo.ru/7f41c97¢c
29 MexaHndeckue U AeKTPOMarHUTHEIE 5 1 Bub6nunorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bub6nunoreka [HOK
23 Oniia 10 3 https://m.edsoo.ru/7f41c97¢c
HWtoro 1o pazaeny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIbHOCTH

OCHOBBI crielruaIbHON TEOPpUU
OTHOCUTCIIBHOCTH

3.1
Hroro no pa3neny
Paznen 4. KBAHTOBASI ®PU3UKA
41 DJIeMEHTHI KBAHTOBOM ONTHUKH

4.2 CrpoeHue aToma

4 1

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

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

bubmnoreka IIOK



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 SIIpO 5

HWroro no pazneny 15
Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
51 DJIeMEHThI ACTPOHOMHH U aCTPOPU3UKH 7

Hroro mo pa3meny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

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

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

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

bubmnoreka IIOK
6.1 00606 4
OOTAIOTEE HOBTOpeiie https://m.edso0.ru/7f41c97c
HWroro mo pazneny 4
PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68


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




INOYPOYHOE IIVTAHUPOBAHMUE

10 KJIACC
KoanyecTBO 4acoB DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTHyeckne
n/n Bcero H3Yy4YeHUs o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcesl
®duzuka — HayKa 0 IpUpPOJe.
Hayuansre MeT(})/ Bl HOil:HfHIiISI 1 bubmmorera LIOK
i a 03.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYKAIOIIET0 MUpa
Ponb 1 MecTo Qu3uku B
(hopMHpOBaHUH COBPEMEHHOU 1 Bubmuorexa [JOK
Hay4YHOM KapTHHBI MUpa, B 06.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeTbHOCTH JIOAEH.
MexaHn4eckoe JIBUKEHUE.
OTHOCUTENBHOCTh MEXaHHUYECKOTO 1 bubnuorexa [JOK
nBwxkeHud. [lepemenienue, CKOpOCTb, 10.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NpsAMONTMHEITHOE 1 bubmmorexa LJOK
JBYDKCHUE 13.09.2024 = https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubnuorexa ITOK
JIBIDKCHUE. 17.09.2024 | https://m.edsoo.ru/ff0c372e
CBo0otHOE najieHue. Y CKopeHue 1 bubmmorexa [IOK
CBOOOIHOTO ITaJICHMS. 20.09.2024 = https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe 1BrXKEHHE.
JIBrxeHre MaTepraabHONU TOUKY 110 1 bubmaorexa [IOK
P 24.09.2024  https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
[Ipunnun otHOCUTENBEHOCTH ["anues. 1 Bubnuoteka [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

WHeprmanbHble CUCTEMBI OTCUETA. 27.09.2023 | https://m.edsoo.ru/ff0c3bed
IlepBriii 3akoH HeloToHa.
Macca rena. Cuna. [Ipunuun
9 CYIEPIO3ULIUY CHIL. BpTopL(In?I 3aKOH bubmiorexa LIOK
. 01.10.2024 | https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepHaIbHOM TOUYKH

10 Tpernii 3akon HetoToHa aist bubmmorexa LJOK
MaTepHaIbHBIX TOYCK 04.10.2024 | https://m.edsoo.ru/ffOc3bed
3aKoH BCeMHUpHOTo TsAroreHus. Cuia

11 TspkecTH. IlepBast kocMudeckas bubmiorexa LIOK

08.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubmmorexa LIOK
Tena 11.10.2024  https://m.edsoo.ru/ff0c3e18
Cuna tpenuns. Koaddunuent tpenus.

13 Cuna Zil‘[pOTI/IBJ'IeI?Ii)I npu Z[BI/IS(CHI/II/I bubmiorexa LIOK

15.10.2024  https://m.edsoo.ru/ff0c3f76
Tena B KUJIKOCTH MM Tase.
INocrynarenbHoe U BpaliaTebHOE

14 NIBIKEHHE aOCOIIIOTHO TBEPIIOTO TeJa. Bubnuorexa [JOK
MowmeHT cubl. [Tnedo cuibl. YcnoBust 18.10.2024  https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPJOTO Tea.

Nmnynbec MaTepuanbHOM TOUKH,

15 CHCTEMBI MaTepHAaIbHBIX TOUCK. Bubmmorexa LIOK
Wmmynbe cuitbsl. 3aKOH COXpaHEHHS 22.10.2024  https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBHKEHHE.

PaboTa 1 MOIITHOCTD CHJIBI.

16 Kunerndaeckas sueprus bubmorexa IJOK
MaTepuaibHOW Touku. Teopema 00 25.10.2024 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW HEPTHH.

17 IloTeHiuanbHas 3HEPTUsL. bubnuorexa ITOK


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

INoTeHuuanpHas SHEPrus yIpyro
JedopMUPOBaHHON IPY>KUHBL.
TlorennuanpHas 3Heprus Teaa BONIU3U
MOBEPXHOCTH 3eMIII

08.11.2023

https://m.edsoo.ru/ff0c461a

18

IToTeHIMaNbHBIC 1 HENOTEHINATBHBIE
cuibl. CBsi3b paOOTHI
HETIOTEHIMAIbHBIX CUJI C U3MEHEHUEM
MeXaHUYeCKOW SHEPTHH CUCTEMBI TeJl.
3aKoH COXpaHEHHSI MEXaHUIECKOI
SHEPTUU

13.11.2023

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

19

20

21

22

JlaGoparophas pabota
«MccnenoBanue cBsi3u pabOTHI CHIIBL C
M3MEHEHHUEM MEXaHUYECKON OHEPrun
Tesla Ha IPUMEPE PACTSHKECHUS
PE3UHOBOTO KIYTay

Konrponbhas pabora o Teme
«Kunemarunka. Jlunamuka. 3aKoHBI
COXPAHEHUS B MEXaHUKE)

OCHOBHBIE MOJIOXKEHHSI MOJICKYJISIPHO-
KHHETU4eCKOoi Teopuu. bpoyHoBckoe
nemxenne. Juddys3us

XapakTep ABWKEHHS U
B3aMMO/ICHCTBUS YACTHII BEIICCTBA.
Mopenu cTpoeHust ra3oB, KHUIKOCTEH
U TBEPABIX TEI

15.11.2023

20.11.2023

22.11.2023

27.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

23

24

Macca monekysn. Komuectso
BeniecTsa. [locTosHHas ABorazapo
TenoBoe paBHOBecue. Temneparypa
u e€ n3mepenue. lllkana remneparyp

01.12.2023

04.12.2023


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

Henbcus

Uneansubiii ra3 B MKT. OcHOBHOE

bubnuoreka [JOK

25 ypaBHeHue MKT 08.12.2023 = https://m.edsoo.ru/ffOc4fde
AOGcouoTHas TeMieparypa Kak Mepa

26 CpelHE KUHETUYECKOM SHEPTUI Bubmuorexa [JOK
JIBIDKEHHS MOJIEKYJI. Y paBHEHHE 11.12.2023 | https://m.edsoo.ru/ff0c511e
MemnneneeBa-Knaneitpona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 15.12.2023
Jla6opatopHas paboTa

28 «HMccnenoBanne 3aBUCUMOCTH MEXKLY
napamMeTpaMu COCTOSTHHSI 18.12.2023
pa3peXEeHHOTO ra3ay»

29 M3omporneccs! B uealbHOM ra3e u ux Bubmumorexa [JOK
rpauuecKoe MpeJICTaBIeHHE. 22.12.2023 | https://m.edsoo.ru/ff0c570e
BHyTpeHnHs1st sHEprUs
TEPMOJUHAMHYECKON CUCTEMBI U

30 cnoco0bI €€ n3menenus. KonnuectBo Bubnmnorexa [IOK
TEIUIOTHI ¥ paboTa. BHyTpeHH:As 25.12.2023 | https://m.edsoo.ru/ff0c5952
9HEprus OAHOATOMHOI'O UJIEaIbHOTO
rasa

31 Buner Terionepenaun. BuGmnorexa HOK

29.12.2023 |  https://m.edsoo.ru/ff0c5c36
VY aenpHas TEIUIOEMKOCTh BELIECTBA.

32 KommgectBo TemnoTs! npn bubmorexa IJOK
Terutonepeaaye. AnuabaTHbIN 12.01.2024  https://m.edsoo.ru/ff0c5¢c36
nporecc

33 IlepBrIii 3aKOH TEPMOAMHAMUKY U €T0O bubmmorexa LIOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

MIPUMEHEHHE K H30IpoLeccam 15.01.2024  https://m.edsoo.ru/ffoc5efc
Heob6paTumocTs nporeccos B
34 npu g e. Bropoit I3)a11<10H bubmaorexa [IOK
prpoJe. BTop 19.01.2024  https://m.edso0.1u/ff0c6230
TEPMOJIUHAMHKU
35 IIpunnun aeicteus u KI1/] rernnooit Bubnuorexa [JOK
MAIIHHBI 22.01.2024  https://m.edsoo.ru/ffoc600a
36 Hwukn Kapuo u ero KI1/] 26.01.2024
37 DKOJIOTUYeCcKUe MPOOIEMBI
TEII0’HEPT€TUKU 29.01.2024
38 O6o0matomuit ypox «MoiexymnspHas Bubmuorexa [JOK
(uzuka. OCHOBBI TEPMOIUHAMUKI 02.02.2024  https://m.edsoo.ru/ff0c6938
KonrposbHas pabora mo Teme
39 «MonekynspHas pusrka. OCHOBBI bubmmorexa LIOK
Y ' 05.02.2024  https://m.edso0.ru/ff0c6a50
TEPMOJIUHAMUKU
40 ITapooGpa3oBaHue U KOHACHCAIHS. Bubuorexa LIOK
VcniapeHue U KUMeHue 09.02.2024 | https://m.edsoo.ru/ff0c63b6
AOGCOJIOTHASI U OTHOCUTEIIbHAS
41 BIIQ)KHOCTPH BO3/yxa. HachIeHHbIH bubmmorera IOK
ap e B 12.02.2024 | https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucranmueckue u
LA
2 | eoomorm spmerasnon. omate Bimorexa LIOK
P - 16.02.2024 |  https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEeHHBIE
MarepHuabl
[TnaBneHue ¥ KPUCTAILTH3ALINS.
43 VY nenpHAs TETUIOTA IUIABICHUS Bubmmorexa LIOK
A ’ 19.02.2024  https://m.edsoo.ru/ff0c6708

Cy6numanus.



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubnuorexa [JOK

44 vV & .
PABHEEHo TOITOBOTO bamanca 26.02.2024  https://m.edso0.ru/ff0c6820
DnexTpusa eJ1. DJieK C€CKUH
45 3aJI s TpII/[IBaI;I/II/:I aTl ;exﬂ H:I{EI(/:I;(IHX . buGmmorexa IIOK
PAR. A P 01.03.2024  https://m.edsoo.ru/ffocebce
3apsIOB.
ITpoBOIHUKH, JUIIIEKTPUKH U
46 H(I;)H HOBOI[HI/IKI/I 3aK§H COXpaHEHHUS buGmorexa [OK
P ' P 04.03.2024 https://m.edsoo.ru/ffOc6bce
AIIEKTPUYECKOTO 3apsa.
BsaumojeiicTBue 3apsioB. 3aKoH
47 K HOHaHTOIIe‘IHLII?'II;HHeKT MYECKHUI bubmorera IIOK
Y ' P 11.03.2024  https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpssk€HHOCTB 371€KTPUUYECKOr0
48 noJist. [IpuHImI cynepnosunuu Bubmumorexa [JOK
3JIEeKTpUYecKuX nosie. Jinnuu 15.03.2024  https://m.edsoo.ru/ffOc6df2
HaIpsSKEHHOCTH.
Pabota cui 31eKTpoCTaTHYECKOTO
49 noJist. IToreniman. Pasnocts bubmorera IIOK
’ ait. 18.03.2024 |  https://m.edsoo.ru/ffOc6f00
ITOTEHIHAJIOB
TIpOBOIHMKH M TUIIEKTPUKH B
50 3J1peKT iCTaaneIiKOM norJ)1e Bubimorexa [OK
p ) 22.03.2024 | https://m.edsoo.ru/ff0c7018
JII/IS.TIGKTpH‘IeCKaH HpOHI/IHaeMOCTL
.. Bbubmmotexa [JOK
51 ) .K
TICKTPOCMIOCTE. TLORACHCATOP 01.04.2024  https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCATOpa. DHEPTHS 3apsHKEHHOTO 05.04.2024 Bubimorexa [IOK
A pa. p p o https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGoparopHas pabota "V3mepeHue
53 ..
3NEKTPOEMKOCTH KOHAEHCaTOpa" 08.04.2024


https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

[IpuHuun gecTBUSA U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMMMPOBAJILHOIO
amnrmapara, CTpyHHOTO IpUHTEpa.
DneKTpocTaTniecKast 3aluTa.
3azemireHue IEKTPOIIPHOOPOB

DNEKTPUIECKUH TOK, YCIOBHS €r0
cymectBoBanusl. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpspxenue.
Conpotusnenue. 3akon Oma s
ydJacTKa IenH

12.04.2024

15.04.2024

56

57

58

59

60

61

IMTocnenoBarensHOE, MapaJIEIBHOE,
CMeEIIaHHOE COeNHEHHE
poBoAHKKOB. JlabopaTopHas paboTa
«3yueHne CMEIaHHOTO COCIMHEHHUS
PE3UCTOPOB

PaboTa u MOLITHOCTB 3JIEKTPHYECKOTO
Toka. 3akoH Jlxoyms-Jlenna

3akoH OMa A71st HOJTHOH (3aMKHYTOM)
anexTpudeckoi nemnu. Koporkoe
3ambikanue. JlabopaTopHas paboTa
«M3mepenne D/IC ncrouHnKa TOKa 1
€ro BHYTPEHHETO CONPOTUBIICHUSD
DNEeKTPOHHAsI IPOBOUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTb
CONPOTHBJIEHHS METAJIOB OT
Temiiepatypbl. CBEpXIpOBOANMOCTE
DJNEeKTpUYECKUH TOK B BaKyyMe.
CBoOIiCTBa 2NEKTPOHHBIX ITYYKOB

HOJ’IprOBO,HHI/IKI/I, HX COOCTBEHHAsS U

0.5

0.5

19.04.2024

22.04.2024

26.04.2024

27.04.2024

03.05.2024

bubmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

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

Bubmmnorexa [IOK


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npuMecHas npoBoguMocts. CBoiicTBa 06.05.2024  https://m.edsoo.ru/ff0c84ae
p—n-nepexona. [lomynpoBoITHUKOBBIE
pudopsI
DJeKTpUYECKUil TOK B pacTBOpax U

62 pacmiaBax JIEKTPOJIUTOB. 1 bubmmorexa LIOK
DJIEKTPONUTHYECKAS TUCCOLIMAIIHSL. 08.05.2024 | https://m.edsoo.ru/ff0c82ba
DneKTponn3
DNeKTpUYEeCKUid TOK B ra3ax.

63 CaMoCTOATEIbHBINA 1 1 Bubnuorexa [JOK
HECAMOCTOSATEIIBHBIA pa3psil. 13.05.2024  https://m.edsoo.ru/ffOc84ae
Moumuus. [Tnazma
DexkTpuyeckue npubops 1

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 Bubmmorexa LIOK
npumenenue. [IpaBuia TexHuKN 17.05.2024 = https://m.edsoo.ru/ffOc86fc
6e3omacHOCTH

65 O6o0mmarommit ypox 1 Bubmmorexa LIOK
«DIEeKTPOJUHAMUKAY 20.05.2024 | https://m.edsoo.ru/ff0c88be
KonrponbHas padora mmo reme

66 «Onexrpocrartuka. [ToctostHHABII 1 bubnmoreka [IOK
ANeKTpUYecKuii ToK. Toku B 24.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesepsuslii ypok. KonTponbHas 1 bubmorexa [JOK
pabora 1o Teme "DneKTpoanHamMuKa" 27.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHbIi ypok. O6001IatoIMi ypok 1 bubnmoreka [IOK
o TemMam 10 knacca 28.05.2024 | https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoauuyecTBo 4acoB DJIeKTPOHHbIE
Ne Jarta nudposBbie
n/n Tema ypoxa Bcero Kontposbubie  Ipakruieckue HM3Y4YEeHUS o0pa3oBaTeibHbIE
padoThI padoThI
pecypesl
[TocTosiHHBIE MATHUTHI U UX
B3auMojecicTBHE. MarHuTHOE II0JIe. 1 Bubnuoreka [JOK
Bexrop MarHUTHOM MHITyKLIUH. 02.09.2024 = https://m.edsoo.ru/ff0c9778
JInHMM MarHUTHOM MHAYKLMH
MarHuTHoe 1oJie IPOBOTHUKA C
TokoM. OnbIT Opcrena. 1 Bubmuorexa [JOK
B3auMmojeiicTBIEe TPOBOIHUKOB C 04.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopnast padora «3y4eHnne 1 1 Bubmmorexa LIOK
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM» 09.09.2024 | https://m.edsoo.ru/ff0c98fe
JelicTBe MarHUTHOTO MOJISI HA
TIPOBOAHUK ¢ TOKOM. Cria Amrrepa.
JlaGoparopnas pabora 1 1 Bubmmorexa LIOK
«HccnenoBanue nencTBus 11.09.2024  https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»
JlelicTBe MarHUTHOTO TOJISI HA
JBUKYIIYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnmoreka [LIOK
Cuna Jlopenua. Pabora cuibt 16.09.2024  https://m.edsoo.ru/ffoc9df4
Jlopenna
OnexkrpomMarHuTHas HHIyKuus. [Torox
BeKTOpa MarHuTHO! uHAyKuu. DJ1C 1 18.09.2024

WHAYKIUHU. 3aKOH JIEKTPOMarHuTHON


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

nunykiun Papanes
JlaGoparopnas pabora
«MccnenoBanue sBICHUS
3JIEKTPOMArHUTHOM HHITYKIIUU»

MHnaykTUBHOCTE. SIBNIEHME

camounaykiuu. DJ]C caMOUHAYKITUY.

3HCPI‘I/IH MAaraviTHOTO ITOJIA KaTYIIKH
C TOKOM. 3HeKTpOMaFHHTHOe oJIe

TexHHUYeCKHE yCTPOUCTBA U UX
TIPUMEHEHHE: TIOCTOSTHHBIE MarHUTEI,
3JIEKTPOMATHHUTEHI, JIEKTPOIBUTATEND,
YCKOPHUTEINH 3JIeMEHTAPHBIX YaCTHII,
WHIYKIINOHHAS MeYb

23.09.2024

25.09.2024

30.09.2024

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

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

10

11

12

13

14

O6o6marommii ypok «MarHuTHOE
1ose. DIeKTPOMAarHuTHAS WHITYKIHSD)
KonTponbHas pabora mo Teme
«MaruauTHoe ToJe.
DIeKTpOMarHUTHAs MHIYKIIHS

CB0OOIHBIC MEXaHHYECKIE
konebanus. [apMOHUYECKHE
KosieOaHus. YpaBHEHHUE
rapMOHHYECKHUX KOJICOaHHH.
[IpeBpamienne saeprun
D’Ia6opaTopHa;{ pabora
«HccnenoBanue 3aBUCUMOCTH
MepHo/ia MaJbIX KoJiebaHuit rpy3a Ha
HUTH OT JJIMHBI HUTH M MACChI rpy3ab>

02.10.2024

07.10.2024

09.10.2024

14.10.2024

Bubarorexa IIOK
https://m.edsoo.ru/ff0cab82

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

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

[_—_; 6 > np ([RbD1]):

Konebatensubiii koHTYp. CBOOOIHBIC

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



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

OJICKTPOMArHuTHBIC KOJIcOaHHS B
nacajabHOM KoJie0aTeIbHOM KOHTYpE.
Amnanorus MEXKAY MEXaHUYCCKUMU U
DJICKTPOMAariuTHbBIMU KOJIeOaHUSAMU

16.10.2024

15

16

17

18

19

20

®opmymna Tomcona. 3akoH
COXpaHEHUsI SHEPTUH B UJI€AIbHOM
KoJIe0aTeIbHOM KOHTYpe

[pejcTaBieHne 0 3aTYXAOMIUX
KosebaHusaX. BEIHYKIeHHbIE
MexaHnyecKue Kojebanus. Pe3onanc.
BbIHy)KIIeHHBIC 3HeKTpOMaFHHTHLIe
KoJIe0aHus

ITepemennsrii TOok. CHHYCOUIATBHBII
TIepeMeHHBIH TOK. MOITHOCTH
MEPEMCHHOTO TOKaA. AMHHI/ITyZ[HOC n
JEeHCTBYIOIEE 3HAUEHUE CUIIbI TOKA U
HarpsHKCHU S

Tpaucdopmarop. [IpousBoactso,
nepeaada ¥ HoTpedieHue
IEKTPUIECKOI SHEPIUU

Y CTpoRCTBO U IPAaKTHYECKOE
HNpUMEHEHHE IEeKTPUIECKOT0 3BOHKA,
TeHepaTopa MEePEMEHHOr0 TOKa,
JIMHUH 3eKTpornepenay
OKOJIOTUUECKUE PUCKU TIPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ucnonb3oBaHus
3JIEKTPO3IHEPTHUHU B ITOBCEAHEBHOM
KU3HU

21.10.2024

23.10.2024

05.11.2024

06.11.2024

11.11.2024

13.11.2024

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ch9c4

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

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

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



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

MexaHu4ecKre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [Tepuon. Ckopocts

Bubnuoteka [JOK

21 18.11.2024
pacnpoCTpaHEHHUs U IIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
TonepeyHsle U MPOAOIBHBIE BOJHBI
3Byk. CkopocTh 3ByKa. [ poMKOCTh b K
22 YK p yKa. 1 p TR T nomoreka [{O
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIeKTPOMAarHUTHBIE BOJHBL, HX Bubs 1OK
nOIOTEeKA
23 cBOiicTBa U ckopocTs. [llkana 25.11.2024
P https://m.edsoo.ru/ffOccfe0
JIEKTPOMArHUTHBIX BOJIH
TIpUHIUITEL paTUOCBS3U U
24 TeneBuaeHUs. Pazpurue cpeacts 27.11.2024
cBsa3u. Pagnonokanus
KonTponbnas pabora «Konebanus u buo6 K
25 Tp p 02.12.2024 nomoreka [{O
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpamonuHeitHoe pacnpocTpaHeHHe
CBETa B OMHOPOJHOM cpefe. b K
26 JIHOPOIHOM Pt 04122024  Puomorera O
Toueunslit ncrounuk ceeta. Jiyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenne cBeTa. 3aKOHBI Bu6 110K
noIMoTeKa
27 oTpaxeHus cera. [locrpoeHne 09.12.2024
P N P https://m.edsoo.ru/ff0cd4e0
n300paXeHUIl B TNIOCKOM 3epKajie
IIpenomnenue csera. [lonnoe
eHHee oTpakenue. [Ipene i
28 BHYTpeHHee oTpakeHue. [IpenenpHblit 5050 Bbubmuorexa LIOK
YTOJ1 IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs
JlaGoparopnas padora «M3mepenne b K
29 paropHas paboT MEpEHH 12,117 201 nomorexa 11O
NOKa3aTells IPEJIOMIIEHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHui B 18.12.2024 = bubnmorexa [JOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. opMyna TOHKOH JTHH3BI.
VBenuueHue JTUH3bI

JlaGoparopnas paborta

https://m.edsoo.ru/ffOcddle

31 «HccnemoBanne CBOMCTB 23.12.2024
HU300paKeHUI B JTMH3aX)

Jucnepcus cBera. CIIOXKHBIH COCTaB
Oemoro ceera. LlBer. JlabopaTopHas

32 1 patop 25.12.2024
pabota «Habmronenue mucrnepcun
CBETa»

33 Wnarepdepennns creta. Audpakius TREEE Bubmuorexa [JOK
cBeTa. [IndpakinoHHas peuéTka - https://m.edsoo.ru/ffOced22
IlomrepedHOCTH CBETOBBIX BOJIH. b K

34 p 30122024 ~ PuOmorera O
Tlonspuszanus cera https://m.edsoo.ru/ff0cf02e
OnTHueckue npudopkl U YCTPOHCTBA

35 U yCJIOBHS UX 0€3011acHOTO 13.01.2024
TIPUMEHEHUS
I'paHHUIBI TPUMEHHUMOCTH
KJIacCH4YecKor MexaHuku. [locTynaTel bub6 K

36 . Y 15010024  POmorexallo
CHEIUAIIBHON TEOPHN https://m.edsoo.ru/ff0cf862
OTHOCHTEIHLHOCTH
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. Eubs 1OK

HOIMoTEKA
37 3amMme1JieHre BpEMEHH M COKpalleHue 20.01.2024
t P part https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus ¥ UMITYIbC PEISITHBUCTCKOM
38 gacTUIsl. CBS3b MAacCHI C DHEPTHEH U 22.01.2024 Bubimorexa [IOK
Hel p o https://m.edso0.ru/ffOcfc68
UMITYJIbCOM. DHEPTHs TOKOS
Konrponsnas pabora «Onruka. bub OK
39 P P 27.012024  Drosmorexa Ll

OcCHOBBI clielManbHON TEOPUH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

OTHOCHUTECIIBHOCTH)

®otonsl. Popmyna [Tnanka. Dueprus

U uMIyJIsc GoToHa
OTKpsITHE U UCCIIEI0OBAHUE
¢doroadpdexra. OnbiTol A. T
Cronerosa

3akoHsbl poTorddekra. YpaBHeHHE
OuHmTeliHa 15 poroaddekra.
«Kpacnas rpannua» ¢porosdpdexra
Hasnenue ceera. Onbrtel [1. H.
JlebeneBa. XumMuueckoe IeicTBHE
cBeTa

TexHuueckue ycTpoicTBa U
[IPaKTUYECKOE NPUMEHEHNE!
(dhotonmemenT, GoTONATIHUK,
coJiHe4Has 0atapes, CBETOIHO

Pemenue 3a71a4 110 TEME «DIEMEHTHI

KBAHTOBOM ONTHKK

Mogens aroma ToMcona. OnBITH

Pesepdopraa 1o paccesHUIO 0-4aCTHII.

Ilnanerapnas mozens atoma
ITocrynatel bopa

HWsmyuenue u nornonieHne GOToOHOB
IIPU NIEPEXOJIE aTOMA C OJJHOTO
YPOBHs 3HEPrUU Ha Apyroil. Buasl
CIIEKTPOB

BomHoBrIe cBoiicTBa yacTHll. BoHEI

29.01.2024

03.02.2024

05.02.2024

10.02.2024

12.02.2024

17.02.2024

19.02.2024

26.02.2024

03.03.2024

05.03.2024

bubnuorexa [JOK
https://m.edsoo.ru/ffOcfel6

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcffc4

bubnuorexa [JOK
https://m.edsoo.ru/ff0d015e

Bubmunorexa [IOK
https://m.edsoo.ru/ff0d04a6

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d0302

Bbubmmoteka [JOK
https://m.edsoo.ru/ff0d091a

Bubarorexa IIOK
https://m.edsoo.ru/ff0d0afa

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

Bubnuoteka [JOK



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

50

51

52

53

54

ne bpoitnsa. KopnyckynspHo-
BOJIHOBO# ayanu3Mm. COHTaHHOE U
BBIHYX/ICHHOE U3Iy4CHHE

OTKpbITHE PAJHOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenenuro
COCTaBa PaMOAKTUBHOTO U3Iy4EeHUS

CsoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusuue
pamTuoaKTHBHOCTH Ha KUBBIC
OpTraHU3MBbI

OTKpbITHE IPOTOHA M HEHTPOHA.
U3zotomnsl. Anbda-pacnan.
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaa. 'amma-n3mydeHne

DHeprus CBSI3U HYKIOHOB B sIIpe.
Snepuble peakun. S aepHbIiA
peaxrop. [IpoOneMsl, mepCcreKTHBEI,
9KOJIOTHYECKUE ACMICKTHI SICPHOI
SHEPIeTHKH

OneMeHTapHble yacTUIbl. OTKpBITHE
03UTpoHa. MeTo/1bl HaOIOICHUS U
pEerucTpanuy 1EeMEHTapHbIX YaCTHILL.
Kpyrasiit cron «@yHaaMeHTanbHbie
B3auMogelcTBus. EquHcTBO
(bu3M4YecKoil KapTUHBI MUPaY

10.03.2024

12.03.2024

17.03.2024

19.03.2024

31.03.2024

https://m.edsoo.ru/ff0d0ca8

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

Bbubmmoteka [JOK
https://m.edsoo.ru/ff0d1162

Bubanorexa IIOK
https://m.edsoo.ru/ff0d1356

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

55

56

Bup 3Bé3nnoro Heba. Co3pesnus,
SIpKUE 3BE3]IbI, IJIAHETHI, UX BUIUMOE
nBwxenue. CojiHeYHast cUCTEMa

Counne. ConHe4yHast aKTUBHOCTb.

02.04.2024

07.04.2024


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

Wctounuk snepruu ConHua u 38€311

3BE3/1bl, IX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3IbI TTIaBHOU
TocJieIoBaTeNIbHOCTU. BHyTpeHHEee
ctpoeHue 38&31. CoBpeMeHHbIE
MIPEJCTaBICHHS O IPOUCXOXKACHUH U
sBosonuu CosHIA U 3BE31

Muneunsiit [Iyrs — Hama ["anaktuka.
Ionoxenue u neuwxenue ConHa B
Tl'anaktuke. I'anaktuku. Y€pHbie
IBIPHL B SiApaxX TalakTHK

09.04.2024

14.04.2024

59

60

61

62

63

64

Bcenennas. Pazberanue ranakTuk.
Teopus bonpuioro B3priBa.
PenmkToBoe m3ryueHue.
MeraranakTuka

Heperennsie npo6ieMbl aCTPOHOMUHU

KontponbHas pabota « neMeHTbI
ACTPOHOMHUH H acTPODUHKI»

O6o6maromwmii ypok. Pons ¢pusnku
ACTPOHOMUH B YKOHOMHUYECKOIA,
TEXHOJIOTUYECKOH, COITMANBHON 1
ITHYECKOH cepax AesaTenTbHOCTH
YeJoBeKa

O6o0maromuii ypok. Posib u Mecto
(GU3UKY ¥ aCTPOHOMMUU B
COBPEMEHHOM Hay4HOU KapTHHE MUpa
O6o0matomuii ypok. Poip
¢busnyeckoit Teopun B

16.04.2024

21.04.2024

23.04.2024

28.04.2024

30.04.2024

05.05.2024



(opMUpOBaHUY TPEICTABICHHUH O
(u3nuecKoi KapTHHE MUpa
O6o6uiatomuit ypokx. Mecro
(u3nuecKoi KapTHHBI MUPA B 00LIEM

65 1 12.05.2024
PANY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MMPEICTABICHHIA O IPUPOJIE
PesepBHBIii ypok. MarautHoe noJe.
66 PBHBIH Y 1 14.05.2024
DNEeKTpOMarHUTHAsE HHAYKIUS
PesepBHbIii ypok. Ontuka. OCHOBBI
67 CIEIMAIbHON TeopHun 1 19.05.2024
OTHOCHUTEJIBHOCTH
Pesepusrit ypok. KBanrosast pusnka. Bub 10K
HOIMoTEeKA
68 DNEeMEeHTHI aCTPOHOMUU H 1 21.05.2024
P https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBIIEE KOJIMYECTBO YACOB T10 68

[MTPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30BATEJIBHOI'O NPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUISA YYHEHUKA

METOJUYECKHUE MATEPHUAJIBI IJIA1 YYUTEJIA

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






