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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gusuke 6a30BOT0 YpOBHsI HA YPOBHE CPEIHEr0 OOIIEro 00pa3zoBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammsbl, mnpeactaBieHHbIx B OI'OC COO, a Takxe ¢ y4y€TroMm
denepanbHOl pabouell MporpaMMbl BOCTIMTAHHUS W KOHIEMIIMN TPETOAaBaHus ydeOHOTO
npeameTa «®Pu3mka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®Depepanuu,
peann3yoMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Coneprxkanue nporpaMMsbl 1o (U3HMKE HaIpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAayyHOW KapTwHbI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HNKE Ha
0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ICATEILHOCTHOTO Moaxoaa. [Iporpamma no gusnke
cootBetcTBYeT TpeboBanusiM GI'OC COO k mIaHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHMs, a TaKkKe YYUTHIBAET HEO0OXOJIUMOCTh
peanu3ald MEXIPEIMETHBIX CBsi3e (PU3MKM C €CTeCTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeTraMmu. B Hell onpeienisroTCs OCHOBHBIE 1IeNY U3y4eHUs (U3UKHU HA YPOBHE CPEIHETO
o01iero o0pa3oBaHusl, INIAHUPYEMbIE PE3YIbTAThl OCBOCHUS Kypca (DU3UKH: JIUYHOCTHEIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYALT:

e TUIAHUPYEMBIEC PE3YJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM

YuCJe TpeAMETHBIE PEe3yJIbTaThl MO rojamM oOydYeHNs;

e coJiepKaHH€ yueOHOTO npeaMeTa « Du3uKay Mo rojaam oOy4eHusl.

du3nka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayeCTBE
y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUN 00
okpyxatoieM mupe. [lIkonpHbIl Kype GU3UKH — CUCTEMOOOPA3YIOIIUH JIJIsi €CTECTBEHHO-
Hay4YHBIX Y4E€OHBIX TPEAMETOB, MOCKOJIbKY (DU3NUYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, M3y4aeMbIX XHMHUEH, Onojoruelt, gpusndeckoi reorpadueil 1 acCTpOHOMHMEH.
Hcnonp3oBanre W akTUBHOE MpUMEHEHUE (U3MUECKUX 3HAHHUM OIpeAeNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUW B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, TIOJTy4EHHUsI HOBBIX MaTEpHaJIOB C 3aJIaHHBIMU CBOMCTBAMH U Apyrux. M3ydenue
(GbU3UKM BHOCUT OCHOBHOM BKJaj] B (POpMHpPOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4Jaroruxcsi, B (opMUpoBaHNE YMEHHMI MPUMEHATH HAYYHBIA METOJ| TMO3HAHUS TPH
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBY kypca pusuku Jyisi ypOBHSI CPEIHET0 00111ero 00pa3oBaHus MOJOXKEH PsiJl
ujel, KOTOpPbhIe MOXKHO pacCMaTpUBaTh KaK MPUHIIMITBI €70 TTOCTPOSHUS.

Hoes yernocmuocmu. B cOOTBETCTBUY C HEW KyPC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COACPKUT MaTepHaJl U3 BCEX Pa3AesioB (DU3UKH, BKIIFOYAET KaK BOMPOCHI KIIACCHYECKOM,
TaK U COBPEMEHHO! (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEM Marepuall Kypca pU3NKU 0O0bEIMHEH
BOKpYT (pusnueckux teopuid. Begyumm B kypce siBisieTcs: GOpMUpPOBAHKE TIPEICTaBICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE€ peanuszaums npeanosiaraeT  HCIOIb30BaHHE
TYMaHUTAPHOTO MOTEHIHMANa (U3HIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKH C



pazBuTHEM OOIIeCTBa, a TaKkK€ C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaownoti nanpaenrennocmu. Kypc QUMK mMpeanonaracT 3HAKOMCTBO C
IIUPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMUECKUX MPUIIOKEHUM M3yUYEHHBIX TEOPHUM U
3aKOHOB.

Hoes sxonocusayuu peannsyercs MOCPEACTBOM BBEACHHS AJIEMEHTOB COJCpXKaHUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKA M TEXHOJOTHH, a Takke OOCYXACHHA TpoOJieM pPalHOHAIBHOTO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

Crep>KHEBBIMU AJIEMEHTAaMU Kypca (U3MKH Ha YPOBHE CPEIHET0 0011ero 00pa30BaHuUs
ABISIIOTCS pu3nyeckue Teopuu ((opMUpOBaHUE MPEICTABICHUN O CTPYKTYPE MOCTPOEHUS
duznyeckoit Teopun, poau (HyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX
OPEICTABICHUAX O TMPUPOAE, TpaHUIAX I[PUMEHUMOCTH TEOPUH, Il OMHCAHUS
€CTECTBEHHO-HAYYHbIX SIBJICHUHN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU peaau3yeTcs IMpexae BCero 3a
CU4€T OpraHM3alfH SKCIEPUMEHTAIBFHOU JeATENbHOCTH oOydarommxcs. /s 6azoBoro
YpOBHS Kypca (M3WKH — 3TO HCIIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJAOOPaTOPHBIX paboT, KOTOPBIE B IPOTrpaMMe 10 (PU3NKE 0OBEIUHEHBI B
OOUIMM CNHCOK YYEHWYECKUX MPAKTUYECKUX paboT. BbiieneHue B yka3aHHOM IepedHe
7abopaTopHbIX paboT, MTPOBOAMMBIX JJIi KOHTPOJS W OICHKH, OCYIIECTBISETCS
y4acTHUKaMHU 00pa30BaTEIbHOTO MPOIecca MCXOM M3 OCOOCHHOCTEH TIAaHMPOBAHUS U
ocHameHus: kabuHeta ¢Qusuku. [Ipum 3ToM obecrieuynBaeTCsl OBIAZCHHE OOYUYAIOUTIMUCS
YMEHUSIMHU TIPOBOJUTH KOCBEHHBIE N3MEPEHUS, UCCIEOBAHMS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMUMH U MIOCTAHOBKY OIMBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHue yaensieTcs peuieHuI0 pacuéTHBIX U KauyeCTBEHHBIX 3anad. [lpu
ATOM IS Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO 33JJaHHON (DHU3HUECKO
MO/I€JIbI0, TO3BOJISIOIIME TPUMEHSTh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszzena Kypca, Tak U HHTETpUpYsl 3HaHUS U3 pa3HbIX pa3nesoB. /[ kauecTBEeHHbIX 3a1a4
MPUOPUTETOM SIBIISIIOTCS 33JaHUA HAa OOBSICHEHHE MPOTEKaHUs (PU3MUECKUX SIBICHUN U
MPOIIECCOB B OKPY)KAIOIIEeW >KU3HHU, TpeOyromue BbiOOpa (U3WUECKOW MoJenu i
CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TtpeboBanusiMu PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
obecrieueHnt0 yaeOHOTO TIpoliecca 6a30BbI YPOBEHb Kypca (GU3HKK HA YPOBHE CPEIHETO
o011ero 00pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOnHEeTa (PU3NKH WITH
B YCIIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B
kaOuHere (GU3MKK JODKHO OBITh HeoOxoaumoe jabopaTopHoe 00OpydoBaHUE s
BBITIOJTHEHHS YKa3aHHBIX B MpOrpamMme Mo (PU3UKE YUCHHUECKUX MPAKTHUECKUX padoT U
JE€MOHCTPALIMOHHOE 000pYyI0BaHHUE.

JleMOHCTpaloHHOe 000pynoBaHuEe (OPMUPYETCS B COOTBETCTBUM C IPHUHLIUIIOM
MUHUMAaJIBHON TOCTaTOYHOCTH U 00ECIIEUNBAET NOCTAHOBKY NIEPEUNCIIEHHBIX B IPOTpaMMe
no (U3MKEe KIIOYEBbIX JEMOHCTpAlUMil JUIsi HUCCIEJOBAHMS HW3y4aeMbIX SIBJICHHM U
MIPOLIECCOB, SMIUPUUYECKUX U (PyHAAMEHTATbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHII.



JlabopaTopHoe 000py0BaHUE JJI YYCHUUYECKUX MPAKTUYECKUX padoT hopmupyercs
B BUJIE TEMATHYECKNX KOMILJIEKTOB M 00ECIICUMBACTCS B pPacuyére OJHOTO KOMIUICKTa Ha
IBYX oOydaromuxcs. TeMaTuuecknue KOMIUIEKThI Ja00OpaTOpHOTro 000pyAOBaHUS JOJKHBI
OBITh TOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BAaHUH aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB, a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabopaTopuil.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCSI:

dopMupoBaHrE MHTEpPECa U CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY U3YYECHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE€ IO3HAHHS W (OPMUPOBAHUE
UCCIIEN0BATEIBLCKOTO OTHOLICHUS K OKPYKAIOIINM SIBIICHUSIM;

(opMHpOBaHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3Y4YeHUsI OCHOB
CTPOCHUSI MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUEe yMEHUN OOBSCHATH SBJICHHS C HCIOJb30BaHUEM (PU3NYECKUX
3HAHUU U HayYHBIX JJOKA3aTEIbCTB;

dbopMHUpOBaHHE TIPEACTABICHUA O PpoOiM (QU3UKU I Pa3BUTHUSL  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTrxeHue 3THUX 1ieJie o0ecrieurBaeTC sl PeIICHUEM CIICTYIONINX 3a7ad B MPOIecce
U3Y4YEeHUS Kypca (U3MKH Ha YPOBHE CPEHEro 0011ero 00pa3oBaHus:

npuOOpEeTeHHEe CHUCTeMbl 3HaHUN 00 O0OmHUX (U3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAax,  TEOpHUsX,  BKJIKOYAs  MEXaHUKY,  MOJICKYJSIpHYIO  (U3UKY,
ANEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTpO(DU3UKHU;
dbopMupoBaHUEe YMEHHUN MPUMEHSITh TEOPETUUYECKUE 3HAHUS [JIsi OOBSICHEHMS
¢u3NUecKuX SABJICHUNM B TPUPOJE W JIJIS MPUHATHS MPAKTHUYECKUX PEIICHUH B
IIOBCEIHEBHOM KM3HU;

OCBOEHHE CIMOCOOOB pElIeHUs] Pa3IMYHbIX 337ad C SBHO 3aJaHHOW (pU3MdecKoi
MOJEIIbIO, 3a7a4, MOAPa3yMEBAIOUIUX CAMOCTOSITEIbHOE CO3/laHhe (PU3NYECKOU
MOJIEJIN, aICKBAaTHOM YCIOBUSM 334K,

MOHUMaHuEe (PU3NUECKUX OCHOB U MPUHITUTIOB ICUCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJAJCHUE METOAAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHHMS U INPOBEJICHUS
bu3UYeCKNX OKCIEPUMEHTOB, aHajlu3a MW HMHTepHpeTanuu uHpopMaiuuy,
ONPENECITICHHS JOCTOBEPHOCTH MTOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IAHUE YCIIOBUM [UIA pPa3BUTHUS YMEHHUH MPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha uzydenue puzuku (6a30BbIii ypOBEHb) Ha YPOBHE CpeHEro o0I1ero oopa3oBaHus
otBoauTCst 136 vacos: B 10 kinacce — 68 yacos (2 yaca B Henenmo), B 11 kimacce — 68 yacos
(2 yaca B HezIelIO).

[Ipenyaraemserii B mporpamme 1o (pu3nKe mepedeHb JTa0OpaTOPHBIX M MPAKTUYECKHUX
paboT ABISIETCS PEKOMEHJIOBAHHBIM, YUUTENb JeJaeT BbIOOP MpPOBEIEHUS JTa00OPaTOPHBIX
paboT U OMBITOB C YYETOM UHIUBUAYATbHBIX OCOOEHHOCTEHN 00yUaromuxcs.



COJEPXAHUE OBYYEHUA
10 KITACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUSA

®u3uka — HayKa o npupoze. Hayunsle METOABI MO3HAHUA OKpYXKaromero Mmupa. Pois
HKCIIEPUMEHTA U TEOPHH B MPOLIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenpoBanue (QU3MYECKUX SBJIEHUI M mpoueccoB. HayuHble TIHIIOTE3BI
®dusznyeckue 3aKOHbI U TEOPUU. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHumn
COOTBETCTBHUS.

Ponb u mecto pusuku B GOpMHUPOBAaHUM COBPEMEHHOW HAay4yHON KapTHUHBI MUpa, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBMXeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHHS. Cucrema
orcu€ra. Tpaekropus.

[Tepemernienue, ckOpocTh (CpeIHsIs CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUalibHON TOYKH, UX MTPOEKIIMHU HA OCHU CUCTEMBI KoOpAauHaT. ClI0KeHUE epeMeIeHUN
Y CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE TPsIMOJIMHEWHOE JaBWkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEepPEeMEIICHUs MaTepuaaibHON
TOYKH OT BPEMEHH.

CBobosHOE TIasieHrne. Y CKOpeHHEe CBOOOIHOTO MaICHUS.

KpuBonuuennoe nBuxenue. J[BUKEHHME MATEPUAIBHOM TOUKM IO OKPYXKHOCTH C
ITOCTOSTHHOM IT0 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOpocTh. [lepuon u
yacToTa oOparnieHus. LleHTpocTpeMHUTEeIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: CIHUJIOMETp, JBUKEHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIC MTepeIayuu.

Jlemoncmpayuu

Mogens cuctembl OTCUETa, WUIIOCTpAIMS KUHEMATUYECKUX XapaKTEPHUCTHK
JBHKCHUSL.

[IpeoOpaszoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

H86J’IIOA€HI/1€ ABUXEHUA TENa, 6pOLLIeHHOI'O noA yrnom K ropuaoHTy u ropu3oHTa/IbHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenne HepaBHOMEPHOTO ABUKEHUS C 1IEJIbIO ONPEIeNICHUsI MTHOBEHHON CKOPOCTH.



HccnenoBanne COOTHOLIECHHS MEXAY IMyTAMH, [POMJCHHBIMA TEJIOM  3a
NOCJIEI0BATENbHBIE PABHBIE MPOMEKYTKM BPEMEHH IMPU PABHOYCKOPEHHOM IBHKEHHUH C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutenbHOCTH ['ammnes. IlepBeid 3akoH Hbrorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cwia. Bropoii 3akon HeloTona miis
MaTepuagbHON TOUku. Tpernit 3aKkoH HproTOHA 11 MaTEpUANIbHBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl TpeHus (1okosi, CKoJibxeHus1, kaueHust). Cuiia tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXEHUsT M cuia TpeHust mnokosd. Koadduuuent tpenus. Cuna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B )KUIKOCTH WUJIU rase.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTEIIBHO OCHU BpalleHus. [lnedo cumbl. YcimoBus paBHOBECHUS
TBEPAOIO Tea.

TexHudeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH, JTBUKCHUE
VCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUHU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOU MIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B IIPY>KUHE U PESUHOBOM
obpasrie, ot ux aehopMalinuH.

Hccnenosanue ycioBuil paBHOBECHs TBEPAOTO TENA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akoHbl COXpAHEHUA 8 MEXAHUKE

NMnynbsc MaTepuanbHOW TOYKU (Tea), CUCTEMbl MaTepUalbHBIX TouyeK. MMmyibc
CUJIbl U1 U3MEHEHUE UMITYJIbCA TEJA. 3AKOH COXPAaHEHUS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernyeckas sHeprust MaTepuaabHOU TOUkH. Teopema 06 M3MEHEHUN KHHETHYECKON
SHEPIuM.



[TorenumaneHas sSHeprus. lloTeHuanbHas 3HeEpPrUs ynpyro aeGOopMHUpPOBAHHOU
npyxuHbl. [loTeHIIManbHAs SHEPTHUs Tea BOJIU3U MOBEPXHOCTH 3EMJIH.

[ToTeHnMabHBIC U HEMOTEHITMAIbHBIE CUJIbI. CBSI3b pa0OThI HEMOTEHITUATBHBIX CHII C
M3MEHEHHEM MEXAHUYECKOW PHEPTUM CUCTEMbI Tel. 3aKOH COXPAHCHUS MEXaHUYECKOU
SHEPIuM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpPOMCTBA M IPaKTHUYECKOE TMPUMEHEHHE: BOJOMET, KOMED,
MIPY>KWHHBIN TTUCTOJIET, IBI)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOC ABMKCHUE.

ITepexon MOTEeHITMATBHOMN YHEPTUH B KWHETHIECKYIO 1 OOpPaTHO.

Vuenuueckuii sxcnepumenm, iabopamoptvle pabomuol

N3ydenune abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBs3u pabOTHI CHUJIBI ¢ U3MEHEHHUEM MEXaHWYeCKOM PHEpruM Tejia Ha
IpuMepe PaCcTSHKEHUsI pe3NHOBOIO JKI'yTa.

Pa3znen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM M HX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxkenue. Huddysus. Xapakrtep ABUKEHUS U
B3aMMOJICHCTBUS YaCTUI] BellecTBa. MOJEeNI CTPOEHHUS ra30B, JKUJIKOCTEN U TBEPIBIX TEI U
00BsCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelie. Macca u pa3Mepbl MOJIEKYJI.
KonuyectBo Bemniectna. [ToctositHHass ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mopens wuneanpHOoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHYECKOU
TEOpUU WJEATBHOTO raza. AOGCONIOTHAs TeMmIeparypa Kak Mepa cpelHed KMHETHYeCKOU
SHEPrUM TEIUIOBOrO ABMKEHHUs 4vactul ra3a. lllkana temmneparyp KensBuna. ['a3zoBbie
3aKOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon [lansToHa. HM3ompoueccsl B
UJCaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBlieHUe
M30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

TexHuueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu

OnbIThl, J0OKa3bIBAIOIIME JAUCKPETHOE CTPOCHHUE BellecTBa, (oTorpadmu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OmnbiTel 10 MU y3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOUIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mogens, HIUTIOCTpUpPYOLIas MPUPOAY AABICHHUS Ia3a Ha CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJIC€AJIBHOTO ra3a, U30MPOIECCHI.



Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Omnpenenenre mMacchl BOo3[yXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUM 00BhEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYpPhl BO3yXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXTY MTapaMeTpaMK COCTOSIHUSI Pa3pEKEHHOIO rasa.

Tema 2. Ocrosbl mepmoouHamuKu

TepmoanHaMuueckasi cucteMa. BHyTpeHHS S3HEPTUsI TEPMOJAMHAMUYECKON CUCTEMBI
u crnocobsl e€ wu3MeHeHus. KonmdectBo TeminoTel u padbora. BHyTpeHHsst sHeprus
OJIHOATOMHOTO HJICAJIbHOTO raza. Bupl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
W3JIyyeHue. YJenapHas  TeIUIOEMKOCTh  BemiecTBa. KoinMuecTBO — TEIJIOTHI — MpH
TeIIonepeaaye.

[Tonsitue 06 agnabatHoM mpoiiecce. [lepBriii 3akoH TepMoauHamuku. [Ipumenenue
NEPBOT0 3aKOHA TEPMOJMHAMUKH K M30mpoleccaM. ['paduyeckas nuTepnperanus padboThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TeroBble Mammuubl. [IpuHIUIBI AecTBUS TerioBbIX MamuH. [IpeoOpazoBaHus
SHEPTrUU B TEIUIOBBIX MamuHax. KodghuimeHT noie3Horo qeHCTBUS TETJIOBOM MaIlTUHBI.
[ukn KapHo u ero xo3¢p@UIMEHT MOJE3HOTO ACUCTBUS. IKOJOTUYECKHUE MPOOIEMBI
TEIJIOPHEPTETUKHU.

TexHuyeckre yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEN PHEPTUM TeJa IPU COBEPILICHUHU Pa0OThI: BBUIET MPOOKU U3
OYTBUIKM MOJI IEUCTBUEM CXKATOr0 BO3/IyXa, HarpeBaHue »(pupa B JIATYHHOU TPYyOKe MyTEM
TpeHUSs (BUACOJEMOHCTPALIMS).

N3menenue BHyTpEeHHEH dHEpTUH (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT M0 aAabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopgenu mnapoBoil TypOWHBI, IBUTATENsl BHYTPEHHErO CroOpaHus, PEaKTHUBHOIO
JIBUTATEJI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaeapHON TEIII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHJeHcarus. Vcmapenue u kumeHue. AOCOIIOTHAs W
OTHOCHUTENIbHASL  BJIAKHOCTh BO3AyXa. HacelmeHHblt map. VYjaenbHas  TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHSI OT JaBICHHUS.

Teépnoe Ttemo. Kpucrtainmuyeckne u amopdHbie Tena. AHH30TPONUS CBOKNCTB
kpuctayioB. Kunkue kpuctamwibl. CoBpeMeHHble MaTepuanbl. [limaBieHue wu
KpUCTAJIIM3aIus. Y ieiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHue Tem1oBoro danaHca.

TexHuyeckue yCTpOCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KQJIOPUMETpP, TEXHOJOIMU TMOJYyYeHUsI COBPEMEHHBIX MaTepUajIoB, B TOM 4YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu



CBOICTBA HACBIILIEHHBIX MTAPOB.

Kunenune npu noHW>KEHHOM J1aBIEHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGmronenne HarpeBaHus ¥ MJIaBICHUS KPUCTAITHIECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJuIoB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3Mepenre OTHOCUTENBHOU BIaKHOCTH BO3/1yXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3aums Tela. DIEKTpUYeCKhil 3apsi. [IBa BuIa SIEKTPUUECKUX 3apsiiOB.
[IpoBOIHUKM, AWAPIEKTPUKH M TOIYNPOBOAHUKHU. 3AKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyeuHblil 3HEKTpUYECKUN 3apsii.
DnekTpuueckoe noiie. Hanpssk€HHOCTh 3IeKTpUuueckoro noiist. [IpuHomn cyneprno3uiuu
BJIEKTPUYECKUX TToNeH. JIMHNY HANPSXKEHHOCTH SJIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratuueckoro mnosig. IloreHuman. Pa3HOCTh MOTEHIMANOB.
[IpoBOIHMKM ¥ JAUANEKTPUKH B  JJIEKTPOCTATHYECKOM Tmone. Judnexkrpudeckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KonneHcatop. DIeKTpoEMKOCTD IIJIOCKOTO KOHAEHCATOpa. DHEPTUs
3apsKEHHOTO KOHJIEHCATOoPA.

TexHU4ecKHne yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHHUE: AIIEKTPOCKOIL, SJIEKTPOMETD,

ANEKTPOCTATUYECKAsl ~ 3alllMTa,  3a3eMJIEHWe  DJEKTPONpuOOpOB,  KOHJAECHCATOD,
KOIIMPOBAJIbHBIN amliapar, CTPYWHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MMPUHLIAI IEUCTBUA JIIEKTPOMETPA.

B3auMoeiicTBrEe HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IIJIOCKOrO0 KOHAEHCATOpa OT IUIOWIAAHA ILJIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS AJEKTPUUECKOTrO TOKa. VMcTouHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon OMa 17151 y4acTKa LEHH.

OJIEKTPUYECKOE  CONMPOTHUBJIIEHUE.  YIEIbHOE  CONPOTUBJIEHHUE  BELIECTBA.
ITocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.



Pabota anexTpuueckoro toka. 3akoH J[xoyns—Jlenna. MomHoOCTh 3JIEKTPUUECKOTO
TOKA.

DIIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKA. 3aKkoH OMa
JUTS1 IOJTHOM (3aMKHYTOM) 3eKTpruyeckoil nenu. KopoTkoe 3ambIKkaHue.

DONeKTpoHHasi MPOBOJAMMOCTb TBEPABIX METAIOB. 3aBHCHMOCTb COIPOTHBICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX MYyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHAs MPOBOAMMOCTH MOJYIPOBOIHUKOB.
CoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PACTBOpPAx M paciulaBax 3JEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
OUCCOLUALINS. DIEKTPOIIU3.

Onextpudyecknid TOK B ra3ax. CaMOCTOSTENBbHBI M HECAMOCTOSTEIBHBIM pas3psi.
Monnus. [Inma3ma.

TexHuyeckre yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: AMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHMKH TOKA, 3JEKTPOHArpeBaTENIbHbIE MPUOOPHI, ANEKTPOOCBETUTEIbHbBIC
npuOOpBI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN AUOM, TEPMUCTOPBI U (OTOPE3UCTOPHI,
[OJIYIIPOBOJHUKOBBIN AUOJ, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HANIPSKCHUS.

3aBUCUMOCTb CONPOTUBJIEHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMIAIN
IIONIEPEYHOr0 CEYECHUS U MaTepHuaIa.

CmenmanHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsmoe  wW3MepeHHMe  DIEKTPOIABHXKYyIIeW  cuibl.  KopoTkoe — 3ambIKaHMe
raJbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSIS TPOBOAMMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

WN3mepeHne 2JIEKTPOABMKYIIEW CHIIbI HCTOYHHMKA TOKA M €ro BHYTPEHHErO
CONIPOTHUBJICHUS.

HaOmronenue anexTposusa.

MexknpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce oCymIecTBISIETCS C YUETOM
coJiepKaTeNIbHbIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTHUKU, OMOJIOTMH, XUMUU,
reorpaduu ¥ TEXHOJOTHUH.

Meoicnpeomemuvle nonsimusi, CBI3aHHbIE C U3yUYEHUEM METOJI0B HAYYHOTO MTO3HAHUS:
ABJIEHUE, HAyYHbIN (pakT, TumoTe3a, pusudeckas BelIWYMHA, 3aKOH, TeOpUs, HaOIIOACHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pellleHue CUCTEMBbl ypaBHEHUM, JMHeWHas (QyHKUMs, Mapadona,
runepOoa, ux rpadukd U CBOWCTBA, TPUTOHOMETpPUUECKUE (YHKIUU: CUHYC, KOCUHYC,



TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKIIUU
Ha OCH KOOPJAMHAT, CI0KEHNE BEKTOPOB.

buonoecua: wmexaHuyeckoe [IBIDKEHHME B JKMBOM mpupone, nuddysusi, ocmoc,
TEIJIOOOMEH JKUBBIX OPTaHW3MOB (BHIBI TEIUIONEpEIadd, TEIUIOBOE pPAaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: NIHUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, >KUAKOCTEM W Ta3oB,
AIEKTPUUYECKUE CBOMCTBA METAJIIIOB, SJIEKTPOJUTUYECKAs TUCCOIMALINS, TaJIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: mnpeoOpa3oBaHUE IBUKEHUN C UCIOIb30BAHUEM MEXAHU3MOB, YYET
TPEHUS B TEXHUKE, TOAMIUITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHHUS UMITYJIbCA B TEXHUKE
(paketa, BOJOMET W JApyrue), NBUTATEIb BHYTPEHHETO CrOpaHMsi, MapoBas TypOuWHa,
OBITOBOM  XOJIOJUJILHUK, KOHJWUIIMOHEP, TEXHOJIOTUU TIOJYYEHUS] COBPEMEHHBIX
MaTepualioB, B TOM YHWCIIC€ HAHOMATEPUAJIOB, U HAHOTEXHOJOTHHU, BJIEKTPOCTATUUYECKAas
3alIuTa, 3a3eMJICHUE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYWHBIH IIPUHTED,
AJIEKTPOHArpeBATEIbHBIEC TPUOOPHI, IJTEKTPOOCBETUTENbHBIE TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA

ITocTossHHBIE MarHuThl. B3anmoieliCTBHUE ITOCTOSIHHBIX MAarHUTOB. MarauTHoe I10Jie.
Bektop marHuTtHOM MHAyKUMU. [IpuHOMO Cyneprnio3suuuy MarHUTHBIX MOJeW. JInHuun
MAarHUTHOW WHAYKIWW. KapTWHAa IJHMHWUKA MarHUTHOWM WHIAYKIUMU TOJ MHOCTOSTHHBIX
MarHuToB.

MarsuTtHo€ 110J1€ MPOBOAHUKA ¢ TOKOM. KapTrHa TMHUN MHAYKIIMA MAarHUTHOTO TTOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOIO IMPOBOJHHUKA, KATYIIKH C
TokOoM. OnbIT Opcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaynb W HampaBiieHHE. [[BH>KEHUE 3aps>K€HHOW YacTUIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHa.

SIBiieHME BIEKTPOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHMTHOW HMHAYKIHH.
DIIEKTPOJABIKYIIAS CUJIA UHAYKIWHU. 3aKOH 3JICKTPOMArHUTHON MHAYKUUKU Dapases.

BuxpeBoe anekTpudeckoe mnojie. DIeKTPOABWKYILAS CUila UHAYKIIMU B IPOBOJHUKE,
JBUXKYIIEMCS TOCTYNIATEIIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBJI€HUME CAMOUHIYKIIMU. DJIEKTPOABIKYIIAs CHUJIa CAMOUHTYKIIUH.

DHEprusi MAarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUL, UHIYKIIMOHH A
11eYb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTh  AJIEKTPOJBIKYIIEH CHJIbl HHIYKIMU OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1enCTBUS TOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIHUH.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Konebarenbhnas cucrema. CBOOOJHBIC MeXaHWYeCKHe KoyieOaHus. ['apMoHMYECKHe
konebanus. Ilepuon, wactora, ammutyna U (aza xonedanuil. [IpyKMHHBIA MasSTHUK.
MaremMatnyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOanui. IIpeBpaienue
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbhplii KOHTYp. CBOOOIHBIE AJEKTPOMAarHUTHBIC KOJICOAHUS B HUJICAIbBHOM
K0Je0aTeTbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3aKOH COXpAaHEHUsT DSHEPIrUM B  UACAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxammmx KojeOaHUsX. BbIHYyXJICHHbIE MEXaHUYECKUE
konebanusi. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

ITepemennpiil Tok. CHHYCOUIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYJTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSAKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepegadya u NoTpeOICHUE IIESKTPUUESCKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOACTBE IIEKTpO3HEpruu. KynpTypa HCIOIB30BaHUS
AIEKTPOIHEPTHH B TOBCEITHEBHOM KU3HH.

TexHuueckre yCTpOWCTBA U NMPAKTUYECKOE NPUMEHEHUE: DIIEKTPUUYECKUU 3BOHOK,
TE€HEepATOp MEPEMEHHOr0 TOKA, JINHUHU SJICKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB  KoyieOATE€NIbHOW  CUCTEMbI  (TIPYKUHHBIA WM
MaTeMaTUYECKUIl MATHHK).

Habmronenue 3aryxarommx KojieOaHU.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.



CB0OOOIHBIE PTIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuwinorpaMMsl  (3aBUCUMOCTH CWJIBI TOKa M HANpsDKEHUs. OT BPEMEHH) s
AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onaHc nmpu nocnenoBaTenbHOM COEIMHEHNUN PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH
Y KOHJIEHCATOopA.

Mopneinpb TMHUY 3JIEKTPOIEpeIayn.

Vuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOAA MaNbIX KOJEOAHWI Ipy3a Ha HUTU OT JUIMHBI
HUATH U MacChI Ipy3a.

HccnenoBanue nepeMEHHOrO0 TOKAa B LENHM W3 IOCIECAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpAa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUMHbIE 60JIHbL

Mexannueckne  BOJIHBL, ycloBHs — pacnpoctpaneHud. llepuon.  CkopocTh
pacnpocTpaHeHus U JyIMHa BOJHBL. [loniepeunble u mpoionbHbIe BOJIHBL. HTEphepeHuus u
TU(PPAKIIST MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL. Y CIOBUS H3JIy4EHHMS OJIEKTPOMATrHUTHBIX  BOJIH.
B3aumHuas opuentrauus BektopoB E, B, V B snexrpomarnutHoil BosiHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPa)XXEHUE, MpeJoOMJIEHUE, Noysipu3anus, Judpakius,
uHTephepeHuust. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkayna 3;1eKTPOMarHUTHBIX BOJIH. IIpuMEHEHNE AIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE
U OBITY.

[TpuHUMNBI paIuOCBA3M U TENIEBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuueckue  yCTpOCTBA W INPAKTUYECKOE  IPUMEHEHWE:  MY3bIKAJIbHBIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTHKa B TEXHUKE W MEAUIUHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

O0bpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UICTOUYHUK 3BYKa.

Habmoienue otpaskeHus U IpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM U 4acTOTOU
KoJie0aHui.

HccnenoBanne CBOWMCTB JJIEKTPOMAarHUTHBIX BOJH: OTPaXXEHHE, IPEIOMIICHHUE,
noJigspuzanus, 1upakius, THTepPepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamosnHENHOE PaCPOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. Jlyd cBera. ToueuHblli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHUsl cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM
3epKaje.



[Ipenomnenue cBeTa. 3aKOHbI MPETOMIICHHS CBeTa. AOCOJIIOTHBIA MOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblid yroi MOJIHOTO BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

CoOuparomue U pacceuBaronue JHUH3bI. ToHKas JnH3a. DOKYCHOE PACCTOSHHUE U
onTHuYecKash cujia TOHKOW JuH3BL. [locTpoeHune u300pakeHHii B coOuparoumx u
paccenBarOIMX JuH3aX. DopMyIia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS
HaOMIOACHUST MaKCUMYMOB M MHHUMYMOB B WHTEpPGEpPEHIIMOHHOW KapTUHE OT ABYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumoHHas peméTka. YclIoBUE HAOIIOACHUS TJIaBHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuueckne yCTpOUCTBa U MPAKTUUYECKOE MPUMEHEHHUE: OUKH, Jyma, (oToamnmapar,
POEKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, AUGpaKIUOHHAs
peleéTKa, NoJIAPOUL.

Jlemoncmpayuu

[IpsmonuHeitHOEe pacpoCTpaHeHUE, OTPaXKEHUE U MpeomiieHre cBeTa. OnTHYECKUe
IprOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habnronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEMIETKH.

Habmronerune nosipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3Mepenue nokazaress npeioMIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOmronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CIENUAIBHON TEOPHH OTHOCHUTEJILHOCTH
['paHuubl TPUMEHUMOCTH KJIACCUUYECKOW MexaHuku. [locTynmarel crnennaibHOU
TEOPUU OTHOCUTEIIBHOCTU: HHBAPUAHTHOCTh MOJYJISI CKOPOCTHU CBETA B BAKyyM€, IIPUHIIUIT
OTHOCHUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl ¢ SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKON YaCTHULIbl. DHEPIUs MOKOSI.

Paznen 7. KBanTtoBas pusuka



Tema 1. Dnemenmul KGAHM OGO ONMUKU

®dotonnl. Popmyna Ilnanka cBsi3um 3HEpruu (HOTOHA C €r0 YaCTOTOW. DHEPrus U
UMITYJIBC (DOTOHA.

OtkpeiTiie U wuccnenoBanue (oroaddexra. Ombitet A. I'. CromeroBa. 3aKoHBI

doroadpdexra. VYpaBHenue OuHmrTeiiHa mia  (dortodddexra. «KpacHas rpaHHLIa»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCcTpoiicTBa U MpaKTHYECKOE MPUMEHEHHE: (POTOANEMEHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(¢HeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnwiTel Pesepdopaa mo paccesHUIO 0 -YacTHIIL.
[1nanerapuas monens aroma. Iloctynarel bopa. U3nmydenne m norsiomienrue (OTOHOB IIPH
IIEpEeXo0/ie aTOMa C OJTHOTO YPOBHS SHEPruM Ha Apyrou. Bunasl cnexktpoB. CIIEKTp ypOBHEN
SHEPIUU aTomMa BOJOPOJIaA.

BonHoBeie cBouctBa 4yactun. Boswbsl ge  bpoinis.  KopnyckynsipHO-BOJIHOBOU
Ty aJIN3M.

CHoOHTaHHOE U BBIHYXJACHHOE U3IIyYECHHE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIM aHAIU3
(cmekTpockon), J1a3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habumoienue nHeRvaTbIX CleKTPOB U3IIyUEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI,  JOKa3bIBAIOIIUE  CJIOKHOCTb  CTpoeHus sapa.  OTKpbITHE
pannoaktuBHOCTH. OmnbiTel Pesepdopma mo ompeneneHuro cocTaBa pagHMOaKTUBHOTO
uznyuenus. CBoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiusiHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBI.

OTtkpbiTHE TIpOTOHA W HelTpoHa. Hykionnas monens siapa I'eiizenoepra—lBaneHko.
3apsia siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM U TMO3UTPOHHBIA Oera-pacman. ['amMMa-uzmydyeHHe.
3aKOH paAMOAKTUBHOrO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. Jledext maccel sapa.



Snepnbie peakiuu. JleneHue u CUHTE3 S€Ep.

Anepnsbiii peaktop. TepmosiaepHbiii cuHTe3. [IpobiieMbl U TEPCHIEKTUBHI SACPHOM
SHEPreTUKHU. JKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToap! HaOJIIOACHHS ¥ PETUCTPAINN SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMOJieicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA W IMPAKTHYECKOE IMPUMEHEHHUE: JO3UMETpP, Kamepa
Bunscona, siaepHslif peakTop, aToMHasi 6omba.

Jlemoncmpayuu

Cu€TUrK MOHUBHUPYIOIIHNX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3sBUTHA acTpOHOMHH. [IpuKIagHOE W MHPOBO33PEHYECKOE 3HAYCHHUE
aCTPOHOMMH.

Bun 3Bé3nHOrO0 HeOa. Co3Be3aus, sppKue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connne. Conneunas akTuBHOCTh. Microunuk sHeprun CosiHIA U 3BE3A. 3BE3MBI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JlMarpaMMa «CIIEKTPAJIBbHBIN KJIacC — CBETUMOCTB». 3BE3/bI
TJIABHOM IOCIIE0BATEIbHOCTHA. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIA 3BE3] IITaBHOU
MOCIEA0BATENPHOCTU. BHyTpeHHee cTpoeHne 3BE34. COBpEMEHHBIE NPENCTABIEHUSA O
OPOUCXOXKIECHNHU U 3BOJIIOIMU CoJHIIA U 3BE3T. DTallbl )KU3HU 3BE3.

Muieunsiit [Iyth — Hama "anaktuka. [lonoxenue u aeuxenue CoiiHia B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Paciunpenue Beenennoii. 3akon Xa06ma. Paz6eranve ranaktuk. Teopus
bosproro B3peiBa. PenukTOBOE M3ITydYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npo6ieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaOnronenuss HEBOOPYKEHHBIM  TJIa30M  C  HCIOJB30BAaHUEM KOMITBIOTEPHBIX
NPUIOKEHUI NIl ONpPEAEsICHHs] MOJI0KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3A1s1 CEeBEPHOro MONyLIapysl U SPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro IlyTtu.

O0o0maroniee MOBTOPEHUE

Ponp ¢u3uku ¥ acCTpOHOMHUU B SKOHOMHYECKOH, TEXHOJOTHUECKOHN, COLMAIBHOU U
TUYECKON cdepax AedaTeTbHOCTH 4YENOBEeKa, poJib U MECTO (M3HKH M aCTPOHOMHH B
COBPEMEHHOM HAy4yHON KapTUHE MHUpa, poib (PU3UUECKOH Teopuu B (POPMHUPOBAHUU
MpecTaBIeHU 0 (PU3MUECKON KapTHHE MUPa, MECTO (PU3NUECKON KapTUHBI MUpa B 00111EM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBA3H



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBiIsIETCsl ¢ yU€TOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3eM C KypcamH MaTeMaTUKU, OMOJIOTMH, XUMUU,
reorpaduu U TEXHOJIOTHH.

Meoswcnpeomemuvie nousmusi, CBSI3aHHBIE C U3YYCHHEM METO/IOB HAYYHOTO ITO3HAHMS:
SBJICHHE, HAyYHBIN (aKT, THUMOTE3a, (GU3NIecKas BeTUINHA, 3aKOH, TEOpHsl, HAOII0ACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/JIETb, U3MEPEHUE.

Mamemamuxa: peumieHUE CHUCTEMbl YPaBHEHUN, TPUTOHOMETpHUYECKHE (DYHKIIUM:
CUHYC, KOCHHYC, TAaHTEHC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO,
BEKTOPhl M MX TMPOCKIMH HA OCH KOOPAWHAT, CJOKCHHE BEKTOPOB, IPOW3BOIHBIC
AIIEMEHTAPHBIX (YHKIIUH, TPHU3HAKHA TMOJ00WS TPEYTOJBHUKOB, OMPEICICHHE IUIONIAIN
IJIOCKUX (Uryp U 00BEMa Ted.

buonocusa: >nekrpuyeckue SIBIEHUS B )KUBOU MPHUPOJE, KOJeOaTeIbHbIC IBHKCHUS B
KUBOU MPUPOJIC, ONTUICCKUEC SBJICHUS B )KUBOW MPUPOJIC, NTCUCTBHUE PaJHAIK HA KUBBIC
OpTaHU3MBL.

Xumus: CTpoeHHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUYECKON PEIIETKH, CIIEKTPAIbHBINA aHAJTU3.

l'eoepagusa: MarHUTHBIE TOJNIOCAa 3€MJIM, 3aJi€KHM MAarHUTHBIX Pyl, (HOTOChEMKA
3eMHOM MMOBEPXHOCTH, IIPEICKa3aHNE 3eMIICTPSCEHU.

Texnonocusi:  TUHWAW ~ DJIGKTpOIlepenad, TEHEpaTop  IMEPEMEHHOTO  TOKa,
AIEKTPOJIBUTATENh, MHAYKIIMOHHAS TI€4b, pajap, paauoNnpuéMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN armapaT, BOJIOKOHHAS! ONITUKA, COJTHEYHAs Oarapes.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMbI
ITO ®PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Du3nkay Ha ypoBHE CPEHETO 00I1Iero 00pa3oBaHus
(6a30BBI  YpOBEHB) MAOKHO OOECHEYUTh JOCTHXKEHHE CHEAYIOIMX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS Yy4yeOHoro mpenamera «DU3UKa» TOJKHBI
OoTpaxxaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOydYaroumuxcsi  pyKOBOJCTBOBAThHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3WIMEH  JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOEKJACHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LIEHHOCTSIM POCCHUMCKOro OOIIECTBa, pACHIMPEHUE >KU3HCHHOTO OIbITa U OIbITa
NEATEIbBHOCTH B MPOLIECCE pEATU3alUd OCHOBHBIX HAIPABICHUI BOCHUTATEIbHON
NEATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUM OOYYarOMIErocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

PUHATHE TPaAUIIMOHHBIX 00111e4eI0BEYECKHUX TYMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO [JIE€STEIBHOCTh B MHTEpPECAX TIPaXIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aWMO/JIEUCTBOBATh C COI[MAJIBLHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIHUSIMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHUE K TOCYIApCTBEHHBIM CUMBOJIaM, JOCTUKEHUSAM POCCUNCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI WU IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsl 3CTETHKY HAy4YHOTO TBOPYECTBA,
npuCyIIero (PU3NIECKON HayKe;

5) TpyA0OBOro BOCIIUTAHUSI:

UHTEpEC K pas3iMyHbIM cdepam MpoecCHOHATBHON NesATEeIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3MKOW M TEXHUKOH, yMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP Oymylen
MpoQ)eCCum 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,



TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMO00Opa30BaHUIO B 00JaCTU (DU3UKH
Ha TPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH IKOJOTHIYECKOHN KyIbTYPhl, 0OCO3HAHUE TI100aTFHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIIEM;

TUTAHMUPOBAHUE M OCYIICCTBIICHUE ACHCTBUI B OKpYKarOIIeH cpejie Ha OCHOBE 3HAHUS
IeJIeH YCTOMYMBOTO pa3BUTHUS YCIIOBEUCCTBA;

paCHIMPEHNUE OIBITA JEATECILHOCTH AKOJOTHYECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HYECKON HAYKH,

OCO3HAHHWE IICHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE HM3yUEHUS
(U3HUKHN OCYIIECTBIIATH TPOCKTHYIO U HCCIICOBATENBCKYIO IEITEILHOCTh HHINBHTYATHHO
U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JaeiicTBUA:

CaMOCTOSTEIILHO (JOPMYJIMPOBATH U aKTyaJIM3UPOBATH TPOOJIEMY, pacCMaTpUBaTh e
BCECTOPOHHE;

OTIPENICIIATH IEJH JICITSIIbHOCTH, 3a7aBaTh MMapaMeTPhl U KPUTEPHUH UX JOCTHKCHUS;

BBISBIISATh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMATPUBACMBIX (DU3HUECKHUX
SIBJICHUSX;

paspabaTheiBaTh IIIaH pEHICHUS MPOOJeMbl ¢ Y4ETOM aHajau3a HWMEIOIINUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OIIEHUBATh COOTBETCTBHE pE3yJbTAaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJMHUPOBATh W BBITIOJNHIATE PabOTy B YCIIOBHSIX pPEajbHOTO, BUPTYaJTbHOTO U
KOMOMHHUPOBAHHOT'O B3aHUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIIICHHUE MPH PEIICHUH JKU3HCHHBIX ITPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

BJIQJCTh HAyYYHOH TEPMHUHOJIOTHEH, KIIOYCBHIMU TIOHATHSAMHA W METOJaMHU
(du3nuecKoil HayKu;

BJIQJICTh HAaBbIKAMU Y4YE€OHO-MCCIIENOBATEIBLCKOW M TMPOEKTHOM JESITEIIBHOCTH B
obnactu (pu3uKH, CHIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOMCKY METOIOB
penieHus 3aaa4 (U3NIECKOro coaep kaHusl, MPUMEHESHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;

BJIQJIETh BUJIaMH JICATEIIBHOCTH T10 TIOJIYYEHHIO HOBOT'O 3HAHUS, €0 HHTEPIIPETalNH,
npeoOpa3oBaHUI0 U TIPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYAIUSAX, B TOM YHCJIE MPU
CO3/1aHUHU yYEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;



BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 3a/a4y, BbIIBUTATh
rUnoTe3y e€ pelieHus, HaXOAUTh apryMEHTHI JJisi JO0Ka3aTelbCTBA CBOMX YTBEPKIACHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TONYYCHHBIE B XOJI€ PEHICHMs 3a/adll Pe3yNbTaThl, KPUTHUECKU
OLICHMBATbh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb U (POPMYIIUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHOM NesTEILHOCTH,
B TOM YHCIIE IPU U3yUYECHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HaHHWA MO (PU3MKE B  MPAKTUUYECKYI0  00JacTb
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a49H, JOMYCKAIONINE aJTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmaumeii:

BJa/IeTh HaBBIKAMU TMOJy4YeHHs HHPopManuu (U3NUECKOTO COACpKAHUS U3
UCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBISATh IIOUCK, AaHAaJM3,
CUCTEMATH3AllMI0 M UWHTEPHpETalui0 HWH(OpMAlMKM pa3iuyHbIX BUIOB U (Hopm
MpeICTaBICHHUS,

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJIOTUHA B
pEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33]1a4 C COOII0JICHUEM
TpeOOBaHWI SPrOHOMHUKH, TEXHUKH OE30MacHOCTH, THTHUEHBI, pecypcocOepexeHms,
MPABOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COAEPKAHMUS B PA3IMUHBIX (hopMarax C yd&ToM
Ha3HaueHUs WH(OpMAIMKM W IIEJIEBOW ayIUTOPHH, BBHIOMpas ONTUMAIBHYIO (opMy
NPEICTaBICHUS U BU3YyaIU3alIH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

OCYIIECTBJISATH OOIIEHNEe HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;

Pa3BEPHYTO U JOTMYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh ¥ UCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIANBUYyJIbHON paOOTHI;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JCUCTBUHN C YUETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEHN Ka)K0TO YJI€HA KOJUICKTUBA;

MPUHUMATh €M COBMECTHOM AEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JNEUCTBHUS 10 €€ TOCTHXKEHUIO: COCTABIATH IIJIAH JIEVCTBUM, PACIIPEIEIIATh POJIM C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa M KaXKIOTO yYaCTHHKA KOMAaHIbI B OOIIUN
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

OpeayiaraTtb HOBBIE MPOEKTHI, OLIEHUWBATh HJAEHM C T[O3ULUUMU  HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;



OCYIICCTBIIATh ITO3UTUBHOC CTPATCIHMYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYALHAX,
IIPOABIIATE TBOPUECCTBO U B006pa}KCHI/IC, OBITh NHHUIIWMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO IESITEIIBHOCTh B 00JaCTH (DU3UKU
1 aCTPOHOMUH, BBISBJIATH IPOOJIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHUS PAcUYETHBIX M KAaYeCTBEHHBIX 3ajady,
IUTaH BBITIOJIHEHUSI TPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JABaTh OLICHKY HOBBIM CHUTYallUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JieJaTh OCO3HAHHBINA BHIOOD, ApryMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIcHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO SPYIUIIMU B 00JacTH (UBUKH,
MOCTOSTHHO TOBBIIIATHL CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HAaBBbIKAMH I103HABATEIbHOW pPEQIEKCUU KaK OCO3HAHHUS COBEPLIAEMBIX
NEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh TPHUEMBI PEQIIEKCUU ISl OIICHKHM CUTYyallud, BHIOOpAa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIECHHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIN3€E PE3YIbTATOB JEATEIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mnpouecce MOCTWXKEHHS JUYHOCTHBIX PE3YJbTATOB OCBOCHUSI MPOrpaMMBI IO
bu3uKe 111 YPOBHS CPEIHET0 00111ero 00pa3oBaHus y 00yUarOIIUXCsl COBEPILICHCTBYETCS
AMOIIMOHAJIBHBIN MHTEIJIEKT, PEANOIaralommnii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh IOHUMAaTh CBOE 3MOIMOHAILHOE
COCTOSIHHME, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIBHOU C(hephl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs,  BKIIIOYAIOIIETO  CAaMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHNE, CTIOCOOHOCTh aaNTUPOBATHCS K IMOIIMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKIIOYAIONICH CTPEMIICHUE K JOCTHXKEHUIO LIENIU U YCIIEeXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIEUCTBOBATh UCXO/S1 U3 CBOMX BO3MOKHOCTEN;



SMIATUM, BKJIKOYAIOIIEH CIOCOOHOCTh IOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
OPYTUMU JIFOAbMU, 3200TUTHCS, IPOSIBIATH MHTEPEC U pa3peIiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy obydyenuss B 10 kijacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha TMPUMEPAX poOidb M MecTo (U3NKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOU KApTHHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKN U TEXHOJIOTUH,
B IIPAKTHUUYECKOH 1€ATEIbHOCTH JIIOIEH;

YUUTBHIBATH TPAHUIIBI TPUMEHEHUS N3YUYCHHBIX (DU3NYECKUX MOJIENICH: MaTepuaibHas
TOUYKA, WHEPIHMAIbHAS CHUCTEeMa OTCYETA, aOCOTMIOTHO TBEPIOE TENO, WACATBHBIA Ta3,
MOJIETTH CTPOCHHSI Ta30B, JKUKOCTEH 1 TBEPIBIX TEII, TOUCYHBIN AIMEKTPUUCCKUH 3apsi Ipu
penieHnn GU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXAaHUKH,  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUU  CTPOEHMsI  BEIIeCTBAa U
AJIEKTPOJVHAMUKH: PAaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHHE,
cBOOOHOE TAJCHHUE TeN, IBWKEHUE MO OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBUE Tell,
mudy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX TEJ, U3MCHEHHE
o0ObéMa Tela MpH HarpeBaHUU (OXJIAXAECHWUHU), TEIJIOBOE pABHOBECHE, HCIApEHUe,
KOHJCHCAIINSA, TNIABJICHUE, KPUCTAJUTH3AIMS, KUIICHNE, BIXXHOCTh BO3/AyXa, TOBBIIIICHHIE
JABJICHUS Tra3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMu
COCTOSTHUSI Ta3a B M30MPOIIECccaXx, MIEKTPU3ALNs TN, B3AUMOACHCTBHE 3aps/I0B;

ONUCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOJIb3ysSd (U3NYECKUE BEJIUYUHBL:
KOOpAMHATA, MyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUJla, UMITYJIbC
TeNa, KWUHETHYeCKas OJHEprus, TMOTCHIMAaIbHAs »JHEPrusi, MexaHuueckas paboTa,
MEXaHUYECKask MOIIHOCTH; MPHU OMUCAHWUHU TPABUIHLHO TPAKTOBATH (DU3MUECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, HUX OO0O3HAYEHUS W EIAUHMIBI, HaXOAWUTh (OpPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUUMHAMU;

ONUCHIBATh W3YUYECHHBIE TEIUIOBbIE CBOMCTBA TENl U TEIUIOBBIC SIBICHUS, UCIIONb3YS
¢u3nyecKkne BeTUYMHBI: JaBJICHUE ra3a, TEMIEpaTypa, CPeAHsAS KHHETHYeCKass YHEPTHsI
Xa0THUYECKOTO IBIKEHUS MOJIEKYJI, CPETHEKBAIpaTUUHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TETJIOTHI, BHYTPEHHsIS SHEprusi, paboTa Taza, KOA((UIMEHT TMOJE3HOTO NEeUCTBUS
TEIUIOBOTO JBUTATENs; MPU OMUCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUs U EAUHUIBI, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMH BEJIMUYMHAM;

OMKCHIBATh M3YyUYEHHbIE JIIEKTPUUECKHE CBOMCTBA BEUIECTBA M DJIEKTPUUYECKUE
ABIEHUST (IIPOLIECCHI), HCHONB3Ys (U3MUECKUE BEJIWYMHBL: JICKTPUUYECKUN 3aps,
AIIEKTPUYECKOE T0JIe, HANPSHKEHHOCTD MOJIA, MOTEHILMAJ, PA3HOCTh MOTEHIHAJIOB; MpU



OMHCAaHUU MPABUIIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMBIX BEIMYMH, HUX
0003HAaYEHHUs U €IMHHUIIbI; YKa3bIBaTh (POPMYJIbl, CBSI3BIBAIOIINE JIAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTHUMH BEJIMUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONB3YS (PU3MUECKHE 3aKOHBI
YW TpUHIUOBL 3akoH BcemupHoro Ttsarorenud, |, Il m Il 3akonsl HeroTona, 3akoH
COXpaHEHUSI MEXAHMYECKOM »HHEPruu, 3aKOH COXpaHEHUs WMIYJIbCa, MPUHIIHUI
CYNEpIO3UIIMA  CHWJI, TPUHILUI PABHONPABUS HWHEPLHHAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KUHETUUECKYI0 TEOPUI0 CTPOCHMSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeqHEell KWHETHYECKOW OHHEPruu TEIUIOBOTO JBIDKEHHUS MOJEKYNI C aOCOIIOTHOU
TEMIIEpPaTypol, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsS AJIEKTPUUYECKOTO
3apsana, 3akoH KyroHa, mpu 3TOM pa3nudarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUSA (IpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIMIBI JEHCTBUS MAaIlUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBUS UX O€30MaCHOTO HCIIOIH30BAHMSI B TOBCETHEBHOM KU3HU;

BBIMOJIHATH 3KCIEPUMEHTHI 110 UCCIEAOBAHNIO (PU3NUECKUX SBJICHUI U MPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX HW3MEpPEHHH, MpH 3TOM (OpMYIUpOBATH
npobsieMy/3afady W THUIOTE3y Y4YEOHOro HSKCIEpUMEHTa, COOHMpaThb YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYUH, TIPU ITOM
BbIOMpaTh ONTUMAJIbHBIN CITOCOO U3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU
IIOIPEITHOCTEN U3MEPEHNU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BETUYMHAMU C HMCIIOJIH30BAHHEM
NPSIMBIX U3MEPEHHH, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH Pe3yJIbTaThI
MOJIyY€HHOW 3aBUCUMOCTH (DU3MUECKHX BEJIMYMH B BUJAE TaONMHUI U TrpaduKoOB, IenaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

co0roaTh npaBuia 0€30MacHOro TpyAa MpU MPOBEACHUH UCCIEIOBAHUNA B paMKax
y4eOHOT0 JKCIEPUMEHTa, y4eOHO-UCCIEOBATENLCKON U TMPOEKTHON AESITENTbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a00OpaTOPHOTO 000pyA0BAHNS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO, HCIOIb3Ys
¢usnyeckue 3aKOHBl M TPHUHIMIIBI, Ha OCHOBE aHajM3a YCJIOBUSA 3aJaud BbIOUpAThH
(bu3HUECKyI0 MOJICIb, BBIJIETATh (PU3NUECKUE BETUUYUHBI U (POPMYITBI, HEOOXOIUMBIC /IS
e pelieHus, MPOBOJUTH PacdYEThl U OLIEHWBATH PEATbHOCTh IMOJTYYCHHOTO 3HAYCHUS
(bu3uYECKON BEJIMUUHBL;

pelath KayeCTBEHHBbIC 3aJaud: BBICTPAWBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
LENOYKY PacCy>KICHHI ¢ OTOpOi Ha U3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHe
SIBIICHUS;

UCTIONB30BaTh TPU PEIICHUM Y4YeOHBIX 3aJad4 COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUHU JJI MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIMU U TPEJICTABIICHUS y4eOHOM
U Hay4yHO-TIONMYJSPHOM HH(OpPMALMK, TMOJYYEHHONM U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;



OPUBOJUTH NPUMEPHl BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, OOBSCHEHHUE IPOLIECCOB OKPYXKAIOUIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHON KHU3HU JIA
oOecrieueHrs OE30MACHOCTH TMpU OOpallleHUH C MNpudbopaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, [UIsI COXPAaHEHUS 3/I0pOBbS U COOJIIOJIEHUS HOPM SKOJOTMYECKOIO
IIOBEJICHUS B OKPYKAlOIIeH cpene;

paboTaTh B IpyNIe C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, MIIaHUPOBAThH
paboTy TpymIibl, pAMOHAIBEHO PACIpPEAeATh 00SA3aHHOCTH U TUIAHUPOBATD JESATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsX, aJI€KBaTHO OLIEHUBATh BKJIAJl KaXKIOrO M3 YYAaCTHUKOB
IpyNIbl B PELIEHUE pacCMaTpUBAEMOI MPOOIIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha IMpuUMepax poib M MecTo (u3ukd B (HOPMHPOBAHUU
COBPEMEHHOM HAyYHOUN KapTHHBI MUPA, B PA3BUTHHA COBPEMEHHON TEXHUKH U TEXHOJIOTHA,
B IPAKTHUUYECKOHN NEATEIbHOCTH JIIOJIEH, IEIOCTHOCTh U €IMHCTBO (PU3NYECKON KAPTUHBI
MUDA;

YUHUTHIBATh T'PAHMIIBI MPUMEHEHHS U3YyYEHHBIX (U3MUYECKUX MOJEINICH: TOUYEUYHBIM
ANEKTPUYECKUH 3apsjl, Tyd CBETa, TOUEUHBIM MCTOYHUK CBETA, AJIe€pHAsi MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Siipa PU pelieHnu GU3NYECKUX 3a/1a4;

pacrno3HaBath (PU3NUYECKUE SBJICHUS (IPOIIECCHI) K OOBICHITH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOM (DM3HMKHU: 3JIEKTPUYECKass MPOBOJUMOCTh, TEIIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEHCTBHSI TOKa, B3aMMOJCIHCTBUE MAarHUTOB,
ANIEKTPOMATrHUTHAS MHIYKLHMS, EWCTBHE MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM H
IBWOKYLIMICS  3apsii, SJEKTPOMarHUTHbIE KoJieOaHUsI M BOJIHBI, MNPSMOJIMHEHHOE
pacrnpoCcTpaHEHHE CBETa, OTpPaK€HUE, MpeNoMiIeHHe, MHTephepeHlus, AUPpaKkuus U
noJisipu3alsl CBeTa, AMcrnepcus cBera, (orosnekrpuyeckuil 3dpdext (hotorddexr),
CBETOBOE JaBJEHHE, BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aroMa BOJOpOAa,
€CTECTBEHHAsl U NCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMCHIBATh M3YYECHHBIE CBOWCTBA BELIECTBA (BJIEKTPUYECKUE, MArHUTHbBIE,
ONTHYECKHUE, BJEKTPUUYECKYI0 IPOBOJUMOCTH PA3IHMYHBIX CPEA) U 3JIEKTPOMATHUTHBIE
ABJICHUS (TPOIIECCHI), UCIOJIb3YS (PU3NYECKHE BEJIMYMHBIL: DJIEKTPUUECKHUM 3apsij, cuia
TOKa, OJJIEKTPUYECKOE HAMNpsHKEHHE, DJIEKTPUUYECKOE COMPOTUBJIEHUE, PAa3HOCTb
MOTEHLMAJIOB, JIEKTPOABIKYIIAs CHIa, padoTa TOKA, MHIAYKIMS MarHUTHOTO TOJIs, CHJIa
Awmnepa, cuna JlopeHma, WHAYKTUBHOCTb KaTYLIKH, O3HEPTUs SJIEKTPUYECKOIO U
MarHUTHOTO TOJIEH, MEPHOJT U YacTOTa KOJeOaHUW B KOjeOaTeIbHOM KOHTYpE, 3apsii U
CUJa TOKa B IMPOILIECCE TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoOJieOaHUW, (POKYCHOE
paccTossHME M ONTHYECKas CHUJla JIMH3bI, I[PU OIMCAaHUM TPAaBWIBHO TPaKTOBATh
(u3nYECKUil CMBICI MCIOJIb3YEMBIX BETUYHMH, UX 0003HAYCHHs] M €IUHMIIbI, YKa3bIBaTh
(opMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMU BEJIMUYUHAMU;

ONUCHIBATh W3YYECHHbBIE KBAHTOBBIE SIBJICHUS U INPOLIECCHI, UCHOIb3Ys (PU3HUECKUE
BEJIMUMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U YacCTOTa CBETA, YHEPTUS



U UMITYJIbC (POTOHA, IEPUOJ MOTYypacnaja, SHEPrus CBSI3U aTOMHBIX sJiep, P OMKUCAHUU
PaBUJIBLHO TPAKTOBATh (PU3UUECKUN CMBICIT UCIOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U
CAMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO (PU3WYECKYIO BEIMYHUHY C
JIPYTUMU BETMYMHAMH, BBIYUCIISTE 3HaYCHUE (DU3UUCCKON BEIMUUHBI,

aHAJIM3UPOBATh (PM3MUECKUE MPOIIECCHI U SBICHUS, UCTIONB3YS (PU3MUECKHUE 3aKOHBI
U OpUHIMNBL 3aK0H OMa, 3aKOHBI MOCHEA0BATEIbHOTO U MapaJyieIbHOTO COCTUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHla, 3aKOH 3JEKTPOMArHUTHON WMHIYKIIMH, 3aKOH
NPSIMOJIMHEHHOTO  paclpOCTpAaHEHHUs] CBETa, 3aKOHBl OTPaXXEHHs CBETa, 3aKOHBI
MpEeIOMIICHUSI CBETa, ypaBHeHHME OiHIITEHHA st (oTorddekTa, 3aKOH COXPaHEHUs
SHEPTHUH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAaHEHUS ANEKTPUIECKOTO 3apsiaa, 3aKOH
COXpaHEHUs MaCCOBOT0 YHMcla, MOCTyJIaThl bopa, 3akoH pagnoakTUBHOTO pacnajaa, npu
ATOM Pa3InyvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTHUYECKOE BBIPAKEHUE U
ycioBus (TpaHuIlbl, 001aCTH) TPUMEHUMOCTH;

OTIPE/IETIATh HANpPAaBICHUE BEKTOPAa WHIAYKIIMH MAarHUTHOTO TOJsI TPOBOJHUKA C
TOKOM, CHJIbI Amriepa u cuiibl JlopeHia;

CTPOUTh M ONMCHIBATH H300pa)kK€HHE, CO3/4aBAEMOE IUIOCKUM 3€pKajiOM, TOHKOU
JIMH30M;

BBITIOJTHATH YKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NYECKUX SIBICHUN U TIPOIIECCOB C
WCIIOJIb30BaHUEM TIPSAMBIX U KOCBEHHBIX HM3MEpPEHHH: Mpu 3ToM (GOPMYyIUpOBATH
npobiemy/3afady W THUNOTE3y Y4YeOHOro OHKCIIEPUMEHTa, CcOOUpaTh YCTAaHOBKY U3
MPENJI0KEHHOTO 000PY/TI0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIIECTBJISATh NMPSAMBIC W KOCBEHHBIC M3MEPEHUST (DU3UUIECKUX BEIIMYHH, TTPH ITOM
BBIOMpATh ONTUMAIIBHBIN CITOCOO M3MEPEHHS U HCTIOIb30BAaTh U3BECTHHIE METO/IBI OLIEHKU
MIOTPEIIHOCTEW H3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HCIOJIB30BAHUEM TMPSIMBIX
U3MEpPEHUN: TpU DOTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATh peE3yIbTaThl
MOJTy4€HHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BUJAE TaONMI W rpaduKoB, /enaTh
BBIBOJIBI 10 PE3yJIbTaTaM MCCIIECOBAHMS,

coOmro1aTh MpaBuiia 0€30MacHOTO TPY/la MPHY MPOBEACHUHN UCCIISIOBAHUN B paMKax
y4eOHOro 3KCHEPHUMEHTa, y4eOHO-UCCIIEOBATEILCKON U IMPOEKTHON AESTeIbHOCTU C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB U JIaOOpaTOPHOro 000pyA0BaHNUS;

pemarh pacdy€THhIC 3a7a4d C SBHO 3aJaHHOW (PU3WYECKOW MOJENBI0, MCIOIB3YsI
¢usnyeckue 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajM3a YCJIOBHUSA 3aJa4yd BHIOUpAThH
(bu3HUECKyI0 MOJICIb, BBIICTATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI, HEOOXOUMBIC IS
e€ pelieHus, MPOBOAUTH PACUETHl M OILCHUBATh PEATBHOCTH IMOJYYECHHOTO 3HAYCHUS
(bu3uYECKON BEIIMUUHBL;

pemarth KadyeCTBEHHBIC 3aJaud: BBICTPAWBaTh JIOTHUYECKH HEMPOTUBOPECUHBYIO
LEMOYKY PACCYXKIEHUM C OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pr3nyeckue
SIBJICHUIS;

HCIIONIb30BaTh NPU PEIICHWH YYEOHBIX 3a/ad COBPEMEHHbIE HH(OPMAIOHHBIC
TE€XHOJIOTUHU JJI TOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIMU U TPEJICTABIICHUS y4eOHOM



U HAy4yHO-TIONYJSpPHOM HH(OpPMALMK, NOJYyYEHHOM M3 pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOJIyYaeMyto HH(popMaluio;

OOBSCHATh NPUHUUIBI ACHCTBUSI MalllMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS MX O€30MaCHOTO MCTIONIb30BAHUS B TOBCEAHEBHON KU3HU;

MPUBOIUTh TPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE MIPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHON KHU3HU MJIA
oOecrieueHrs O€30MACHOCTH TMpU OOpalllEeHUH C MNpudbopaMH W TEXHUYECKUMU
YCTPOMCTBaMH, I COXPAHEHHUS 3A0POBbS M COONIOACHHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKaloIIeH cpene;

paboTaTh B IpyNIe C BHIMOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh
paboTy TpyMIIbl, pAIMOHATIFHO PACTIPEACIATH 00S3aHHOCTH U TNIAHUPOBATH ACSITEIFHOCTD
B HECTAHJAPTHBIX CHUTYaIUsAX, aJCKBATHO OIICHMBATH BKJAJ KaXKIOTO W3 YYaCTHUKOB
IpynIbl B pelIEHUE paccMaTpUBAeMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue
Ne (undposbie) IIporpammuoe
pa3iesioB U TeM Kontposbubie IIpakTnueckue
n/n Bceero oOpa3oBaTesibHbIE coep:KaHue
NPOrpamMMbl padoThI padoThbI
pecypchl
Pazpen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
®u3ukKa — HayKa o
npupojae. Hayuneie
METO/IbI TO3HAHUS
OKPY’KaroIllero MUpA.
Posb sxcniepumenTa u
TEOPHH B TIpOIIecce
MO3HAHUSI TIPUPOJIBI.
DKCHEepUMEHT B (PU3UKE.
MopaenupoBanne
M3UYECKUX SIBJICHUHN U
®usznka 1 METOJIbI bu6mmoreka [IOK ¢

11
HAy4YHOTO ITO3HaHUs

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

npoueccos. Hayunsie
runore3bl. Gusnyeckue
3aKOHBI U TEOPHH.
I'pannisl
MIPUMEHUMOCTH
(bu3NYECKUX 3aKOHOB.
[IpyuHIHAIT COOTBETCTBHA.
Ponb u MecTo pusuku B
(hopmMupoBaHUU
COBPEMEHHOM HAyYHOU
KapTUHBI MUDA, B



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

IIPaKTUYECKON
NesITeIbHOCTH JII0IEH

Hroro no pazneny

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Mexannueckoe
JBIKECHHUE.
OTHOCUTENBHOCTD
MEXaHHYECKOI0
nBwxeHus. Cucrema
otcuéra. Tpaekropus.
Ilepememnienue,
CKOPOCTb (CpenHss
CKOPOCTb, MTHOBEHHAs
CKOPOCTbh) U YCKOPEHHUE
MaTepUAIbHON TOYKH,
UX MPOEKIINH Ha OCH
CHUCTEMBbI KOOpPJIMHAT.
Crnoxenue
IEpEMEILIECHUN U
CJIO’KEHHE CKOPOCTEM.
PaBHOMEpHOE 1
PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE
neuxenue. ['papuku
3aBUCUMOCTH
KOOpPAMHAT, CKOPOCTH,
YCKOpEHUSsl, MyTH U
MEpEMEILICHUS
MaTepUaJIbHOU TOYKU OT



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

BpemeHu. CBoOOHOE
najJicHue. Y CKOpeHue
CBOOOAHOTO MAJACHHUS.
Kpuonuneiinoe
JIBHKeHHUE. [[BrKeHHe
MaTEepUAIBHON TOUKH IO
OKPY>KHOCTH C
MTOCTOSIHHOM 110 MOJTYJIIO
CKOpPOCTBIO. YTIIOBas
CKOpOCTb, TMHEHAsS
ckopocts. [lepuoa u
4acToTa oOpamieHusl.
LentpocTpemurenbHoe
YCKOPEHHE.
TexHuueckue
YCTPOWCTBA U
MPaKTUYECKOe
MIpUMEHEHHE:
CIIUJOMETP, ABUKEHUE
CHaps0B, LIETIHbIE U
peMEHHBIE TIepeiaun

2.2

JluHaMuka

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

[Tpunamn
OTHOCHUTEIBHOCTH
lNanunes. IlepBblil 3aK0H
Hrrotona.
HNueprumansHbie
CHCTEMEBI OTCUETA.
Macca tena. Cuina.
[Tpunimn
CYNEPNO3UIUU CUJL.



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

Bropoii 3akon HeroTona
JUIS MaTepUATbHOM
Touku. Tpernii 3akoH
Herorona nis
MaTepuaibHBIX TOUEK.
3aKOH BCEMUPHOI'O
taroterus. Cumna
TsokecTu. [lepBas
KOCMHUYECKasi CKOPOCTb.
Cwuita ynpyroctu. 3aKoH
I'ykxa. Bec Tena. Tpenue.
Bune! Tpenus (mokos,
CKOJIb)KEHUSI, KAUCHHUS ).
Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus
CKOJIbJKEHUS U CUJia
TPEHMUSI TOKOSI.
Koaddunuent tpenus.
Cuna conpoTuBiaeHUs
NIpH IBM>KEHHUH TeJla B
KUAKOCTH WM rase.
[ToctynarensHoe u
BpalaTeIbHOe
JIBIKEHHE a0COTIOTHO
TBEpAOro Tema. MoOMeHT
CHJIBI OTHOCHUTEJIBHO OCH
BpaieHus. [lnedo cunsbl.
VYcnoBus paBHOBeCUs
TBEPAOTO TEA.
TexHnueckue




2.3

3aKOHBI COXpPAHCHUSA B
MCXAaHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

YCTPOWCTBA U
MIPaKTUYECKOE
IIPUMEHEHUE:!
MOJAIINITHUKY,
JIBUKEHUE
HNCKYCCTBCHHBIX
CIIyTHUKOB

NmMnynbsc maTepuanbHOM
TOYKH (TeJ1a), CACTEMBI
MaTepHUalIbHbIX TOUEK.
Nmmynsc cuitsl u
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMUSI
uMITysbca. PeaktuBHOe
nBmkenue. Pabora
CuiIbl. MOIIHOCTD CUJIBL.
Kunernueckas sHeprus
MaTepUalbHOU TOUKHU.
Teopema 06 U3MEHEHUH
KMHETUYECKON IHEPIUM.
ITorenmmanpHas
SHEPTHS.
ITorenmmanpHas
SHEPTHUsl YIPYyro
nepopMHUpOBaHHON
NPY>KUHBI.
IloTennuansHas
SHEpTHsl Teya BOIU3U
MMOBEPXHOCTU 3E€MJIH.
TloTennuanrsHeIe U



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

Hroro no pasneny

18

HEIOTEHUAJIbHbIE
cuiibl. CBA3b paboThI
HENOTEHIMAJIBHBIX CUJI C
U3MEHEHUEM
MEXAHUYECKON HEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHUYECKON YHEPTUU.
VYpyrue u Heynpyrue
CTOJIKHOBEHHUSI.
TexHnueckue
YCTPOMCTBA U
IIPAKTUYECKOE
IIPUMEHEHHUE: BOJOMET,
KOIEp, NPY>KUHHBIN
MUCTOJIET, IBUKECHHE
pakeT

Paznea 3. MOJIEKYJISIPHASA ®U3UKA

31 OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKOU TEOPUH

N TEPMOANHAMMUKA

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41bf72

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU U
UX OIBITHOE
000CHOBaHHE.
bpoyHOBCKOE
neuxenne. Auddysus.
Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHUII
Belectsa. Monenu



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

CTPOEHUS Ira3oB,
KUJKOCTEH U TBEPABIX
TeJ U O0BSICHEHNE
CBOMCTB BellleCTBa HA
OCHOBE 3TUX MOJEIIEH.
Macca u pazmepsl
Monekysa. KonuuectBo
BemectBa. [locrosiHHas
ABorajpo. Tennosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [kama
temriepatyp Llenbcus.
Mopenb nieanbHOro
ra3za. OCHOBHOE
ypaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
UJ€abHOTO rasa.
AOGcomoTHas
TeMIlepaTypa Kak Mepa
CpeaHel KHHETUYECKOM
SHEPrUU TEIIOBOTO
JBIDKEHUSI YaCTHII Ta3a.
[[Ixana Temneparyp
KensBuna. ['a30BbIe
3aKOHBI. Y paBHEHHE
MenneneeBa—
Knaneiipona. 3akon
JanbpToHa.




H3omnponeccel B
U7IeaibHOM rase ¢
MOCTOSTHHBIM
KOJIMYECTBOM BEIL[ECTBA.
I'paduueckoe
IpeACTaBICHUE
U30IPOLIECCOB:
U30TEpMa, U30X0pa,
n3zo0apa. Texuuueckue
YCTPOWCTBA U
MPAKTHYECKOE
pUMEHEHUE:
TepMOMETp, bapomeTp

3.2

OCHOBBI
TEPMOTUHAMUKHN

10

bu6mmorekxa [{OK
https://m.edsoo.ru/7f41bf72

TepMmoguHamuueckast
cucrteMa. BHyTpeHHss
SHEPrus
TEPMOIMHAMUYECKOMN
CHCTEMBI M CIIOCOOBI eé
n3MeHeHus. KommdaecTBo
TEIJIOTHI U paboTa.
BnyTtpenHss sHeprus
OJHOATOMHOTI'0
HIeadbHOro raza. Bumel
TerJIonepe1avuu:
TEIJIONPOBOAHOCTbD,
KOHBEKIIHUs, U3ITyYCHHE.
YV aenbHas
TEMIOEMKOCTh
BenlecTBa. KoanuecTBo
TEIUIOTHI TPU



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

TerIonepeaye.
[TonsiTue 06
aarabaTHOM Ipoliecce.
[TepBrlii 3ak0H
TEPMOANHAMUKHU.
[IpuMeHeHue nepBoro
3aKOHA TEPMOIUHAMUKHI
K M30TMPOIECCaM.
I'padpuueckas
UHTEpIIpeTanus padboTs
raza. Bropoii 3axon
TEPMOAMHAMHUKHU.
Heob6parumocthb
MPOLIECCOB B MPUPOJIE.
TennoBbie MaIlTUHBI.
[TpuHIUIIBL NEHCTBUSA
TETIJIOBBIX MAIITKH.
[IpeobpazoBanus
SHEPIHH B TEIUIOBBIX
MalInHaXx.
Koapduunent
MOJIE3HOIO AEHUCTBUS
TEIUIOBOW MAallINHBI.
[uxn Kapno u ero
ko3¢ dureHT
MOJIE3HOTO JIEUCTBHUS.
DKOJIOTHYECKUE
poOIIeMbI
TEIJIO3HEPTETUKH.
TexHnueckue




3.3

ArperatHble COCTOSIHUS
BelecTBa. Pa3oBLle
MepexX oAbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

YCTPOWCTBA U
MIPaKTUYECKOE
IIPUMEHEHUE: IBUTATENb
BHYTPEHHETO CrOpaHusi,
OBITOBOM XOJOUIIbHUK,
KOHIUIIMOHED

[TapooGpa3oBanue u
KOHJICHCAIIH.
Hcnapenue v KumneHue.
AOcomnroTHas u
OTHOCHUTEIIbHAS
BIIQYKHOCTh BO3/yXa.
Hacpiennsiii nap.

VY aenpHas TemiaoTa
napooOpa3zoBaHuUs.
3aBUCHMOCTb
TEeMIIepaTypbl KUTIEHHS
oT nasieHus. TBépuoe
teno. Kpucrannmueckue
U aMOp(QHBIE Tea.
AHM30TpONUS CBOKCTB
KkpuctamioB. JKuakue
KPHUCTAJTHI.
CoBpeMeHHbIE
Matepuainsl. [lnaBinenue
U KpUCTaJUIA3aIUsL.
VnenpHas Temiora
TUIABIICHHS.
CyO6nmumarusi.
YpaBHEHUE TEIIOBOTO



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

Oanmanca. TexHuueckue
YCTPOICTBA U
PAKTHYECKOE
pUMEHEHUE:
TUTPOMETP U
MICUXPOMETP,
KaJIOpUMETP,
TEXHOJIOTHH ITOJTYICHHUS
COBPEMEHHBIX
MaTepuaioB, B TOM
Yyclie HAHOMAaTepUasoB,
Y HAHOTEXHOJIOTHH

Hroro no pazneny

Pa3nea 4. JIEKTPOJINHAMU

KA

24

4.1 DJIEKTPOCTATHKA

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

DneKkTpusanus Ted.
DIIEeKTPpUUIECKU 3apsij.
JIBa Buaa
3JIEKTPUUYECKUX 3apsI0B.
[IpoBoaHuKH,
JTUAJIEKTPUKU U
MOJIYIIPOBOTHUKH.
3aKOH COXpaHEeHUS
AJIEKTPUIECKOTO 3apsia.
Bsanmoneticteue
3apsnoB. 3akoH Kyona.
ToueuHblid
AJIEKTPUYECKUM 3apsil.
DNEKTPUUECKOE TOJIE.
Hanpsox€nnocTtb



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

ANEKTPUUECKOTO TOJIA.
[Tpuniun
CyNEepHo3UIUU
3JIEKTPUYECKUX TOJIEH.
JIvHuyM HAnPsHKEHHOCTH
AIEKTPUUECKOTO TOJIA.
PaGota cui
3JIEKTPOCTATHYECKOTO
o, IloTeHnman.
PasnocTs moTeHanos.
IIpoBogHNMKH U
JIADJICKTPUKU B
3JIEKTPOCTATUYECKOM
nosie. Juanektpuueckas
MIPOHUIIAEMOCTb.
DNEeKTPOEMKOCTb.
Kongencarop.
DNEeKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsKEHHOTO
KOHJIEHCATOopa.
Texauueckne
YCTPOMCTBA U
MPaKTHYECKOE
MIPUMEHCHHUE:
3JIEKTPOCKOTI,
3JIEKTPOMETP,
3JIEKTpOCTaTHYECKas
3alllATa, 3a3¢MJICHHC




4.2

IlocTossHHEIIT

BHGKTpI/I‘IeCKI/Iﬁ TOK.

Toku B pa3mUYHBIX
cpenax

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

AIIEKTPOTIPUOOPOB,
KOHJIEHCATOP,
KOMMMPOBAIbHBIN
anmapar, CTpyHHbIN
MIPUHTED
DIIEKTPUUECKHI TOK.
YcnoBus
CYIIIECTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
Hcrtounnku Toka. Crta
ToKa. [ToCTOSHHBIN TOK.
Hanpsokenue. 3akon
OmMa 1t yyacTKa L.
DIeKTpUIECcKoe
CONPOTHUBIICHHUE.
YaenbHOE
CONPOTHUBIICHUE
BEIICCTBA.
IlocnegoBarennHOE,
napajuieabHoe,
CMEIIaHHOE COSIUHEHHE
poBOJHUKOB. PaboTa
AJIEKTPUIECKOTO TOKA.
3akoH J[xoyns—Jlenna.
MoiHocTh
3JEKTPUUYECKOTO
TOKA.DJIEKTPOABUKYILAs
CuJa M BHyTpEHHEE
COTIPOTHBIICHUE
HCTOYHHKA TOKA. 3aKOH
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Oma 17151 mosIHOM
(3aMKHYTOM)
JIEKTPUUECKON LEIH.
KopoTtkoe 3ambikanue.
DJIEKTpOHHAs
IIPOBOJIUMOCTB TBEPBIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUS
METAJIJIOB OT
TEMIEPATYpPHI.
CBepXIIpOBOIUMOCTb.
DIIEKTPUUYECKUI TOK B
BakyyMme. CBolicTBa
JJIEKTPOHHBIX ITYYKOB.
[TonynpoBoHUKN.
CobcTBeHHas u
pUMecHas
IPOBOAUMOCTh
HOJIYTIPOBOIHUKOB.
CaoiicTBa p—n-
nepexoa.
[TonynpoBoiHUKOBBIE
PUOOPBHI.
DIIEKTPUYECKUI TOK B
pacTBopax U pacrjiaBax
JJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JCCOLIAIIHS.
DNEKTPOIU3.
DNEeKTpUYECKUN TOK B




rasax.
CamocTosTenbHbIN 1
HECaMOCTOSITENbHBIH
pazpsaa. MosHus.
[Ina3ma. Texnuueckue
YCTPOWCTBA U
MIPaKTUYECKOe
IpUMEHEHUE:
aMIiepMeTp, BOJIBTMETD,
peocTaT, UICTOYHUKH
TOKa,
3JIEKTpOHArpeBaTeIbHbBIE
IpUOOPHI,
3JIEKTPOOCBETUTEIIbHbBIE
npuOOpbI, TEPMOMETP
COTIPOTHUBIICHUS,
BAaKyyMHBIN THOJ,
TEPMUCTOPHI U
(hoTOpe3ucTOpHI,
MOJIYITPOBOTHUKOBBIN
JINO0J1, TalbBaHUKA

Hroro mo pazaeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HanmMmeHnoBanue
Ne (undposbie) IIporpammuoe
pa3esioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bceero oOpa3oBaTejibHbIE coJiep:KaHue
NPOrpamMMbl padoThI padoThbI
pecypcbl
Pazgea 1. QJJIEKTPOJINMHAMMUMUKA
ITocToAHHBIE MATHUTEL.
BszaumopeiictBue
MOCTOSIHHBIX MarHUTOB.
Marnutnoe nione. Bexktop
MarHuTHON UHAYKIIMH.
[IpuHuun cynepno3unuu
MarHUTHBIX HOJIEH.
JInHuy MarHuTHOU
nHaykiuu. Kaptuna
JIMHUY MarHUTHOU
MarunurtHoe 1oJe. BuG 10K
HOIHNOTEKA WHIYKIIAH TTOJIS
11 DNeKTpOMarHuTHas 11 1 3 K
https://m.edsoo.ru/7f41c97C  HOCTOSHHBIX MArHUTOB.
WHIYKIUS

MaruuTtHoe nose
MIPOBOJIHUKA C TOKOM.
KapTtuna nunnii
WHIYKIIMA MarHUTHOTO
TTOJISI ITTUHHOTO TIPSIMOTO
MIPOBOJIHUKA U
3aMKHYTOTO KOJIHIIEBOTO
MIPOBOJIHUKA, KATYILIKH C
TokoM. OnbIT DpcTeaa.
BzaumoneiicTBue



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

IIPOBOJHUKOB C TOKOM.
Cuna Amrnepa, €€ MOyJb
u HarpaBieHue. Cuna
Jlopenua, e€ Moaynb 1
HarpaBjeHue. J[BrmxeHue
3apsKEHHOW YaCTHUILIbI B
OJIHOPOJIHOM MarHUTHOM
nosie. Pabota cuiibl
Jlopenua. SBnenne
3JIEKTPOMArHUTHOM
nHaykuu. [Torok
BEKTOpa MarHUTHOM
WHIYKLWH.
DNEKTPOABMKYILAs cUila
WHIYKIAU. 3aKOH
3JIEKTPOMArHUTHOM
nHaykiuu dapanes.
Buxpesoe anekrpudeckoe
1oJie. JNEeKTPOABIKYILAS
CUJIa UHYKLIUH B
IIPOBOJHHUKE,
JIBIDKYIIEMCS
MOCTYNaTeNbHO B
OJTHOPO/IHOM MarHUTHOM
nose. [Tpasuiio Jlenna.
NHIyKTUBHOCTS.
SIBneHne caMOMHIYKIIMY.
DNEeKTPOABMKYILAs cUila
CaMOUHIYKIIMU. DHEPIHUsl
MarHMTHOT'O MO




KaTYIIKU C TOKOM.
DJEeKTPOMarHuTHOE MoJIe.
TexHuueckne ycTpoucTBa
U TIPAKTHUYECKOE
MIPUMEHEHHE:
MMOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHHUTHI,
AJIEKTPOJIBUTATEb,
YCKOPHUTEIH
3JIEeMEHTapHBIX YACTHII,
WHIYKIIMOHHAS TIeYb

Hroro no pazneny

11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanuueckne n

2.1 3JIEKTPOMAarHUTHBIE

KoJicOaHus

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

KonebarenbHas cucrema.
CBoOogHbBIE
MeXaHUYEeCKHe
Kose0aHusl.
I'apmoHnueckue
konebanus. [lepuon,
4acToTa, aMIUIUTYya U
¢a3za xoneOaHMA.
[IpyXvHHBIII MasTHHK.
Marematnueckuit
MasATHHK. Y paBHEHUE
FapMOHHYECKUX
KoJIeOaHUH.
IIpeBpamienue 3Hepruu
IIPY TapMOHUYECKUX
KOJICOAHUSX.



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

KonebarenbHblil KOHTYD.
CBoOoHEBIE
3JIEKTPOMAarHUTHbHIE
Kosie0aHus B U€aIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU
konebanusimMu. Gopmyia
Tomcona. 3akoH
COXpaHEHUs SHEPTUH B
nJeanbHOM
KoJ1e0aTeIbHOM KOHTYpE.
IIpencrasnenue o
3aTyXaromux
KOJIeOaHusIX.
BeiHyX/1€HHBIE
MEXaHUYECKHE
koseOanus. Pezonanc.
BrinyxieHHbie
3J€KTPOMAarHUTHbHIE
kosebanus. [lepeMeHHbIH
ToK. CHHYCOUIabHbBIN
MEepEMEHHBIN
TOK.MOIITHOCTB
MePEMEHHOTO TOKa.
AMIUIUTYIHOE U
JICUCTBYIOILIEE 3HAUYCHHUE
CUJIBI TOKA U
HaIpsKEHUSL.




2.2

Mexanuueckue n
ANEKTPOMArHUTHBIE
BOJIHEI

bu6mmorexa [{JOK
https://m.edsoo.ru/7f41c97c

Tpanchopmarop.
[IpouzBoacTBo, nepenaya
1 IoTpeOIecHrE
ANEKTPUYECKON SHEPIUH.
DKOJIOTUYECKUE PUCKHU
MIPU IPOU3BOJICTBE
3JIEKTPOIHEPIUH.
Kynprypa ncnonp3oBanus
BJIEKTPOIHEPIUU B
MMOBCEIHEBHOM KU3HU.
TexHuueckue ycTpoiicTpa
U MIPaKTUYECKOE
MIPUMEHEHHUE:
ANEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOTO
TOKa, TUHUU
3JIEKTpoIepenay

MexaH1ueCKue BOJIHBI,
yCIIOBUS
pacnpocTpaHEeHHUs!.
[Tepuoa. CxopocThb
pacnpocTpaHeHus U
JUTMHA BOJIHBI.
Ilonepeunsie u
MIPO/IOJIbHBIE BOJIHBI.
Wutepdepennus u
mudpaxius
MEXaHUYECKUX BOJIH.
3Byk. CKOpOCTb 3BYKa.
I'poMKoOCTh 3BYyKA.



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

Bricora Tona. TemOp
3ByKa.
DNeKTpOMarHuTHBIE
BOJIHBL. Y CJIOBUS
W3JIy4eHUS
AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opuenTanus
BekTOpOB E, B, v B
3JIEKTPOMATHUTHOMN
BosiHe. CBolCTBa
3JIEKTPOMATrHUTHBIX BOJIH:
OTpa)KeHue,
MIPEJIOMJICHUE,
MoJIsIpU3anus,
nudpaxus,
uHTEp(epeHIus.
CxopocTb
AJIEKTPOMArHUTHBIX BOJIH.
[Txamna
AJIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE H OBITY.
[TpuHIUTIBI paTUOCBS3U U
TETIEBUJICHUS.
Panwmomoxarms.
DNeKTpOMarHuTHOE
3arpsi3HEHUE
OKpY>Karolleu Cpeibl.
TexHuueckue ycTpouncTBa




U IIPAKTUYECKOE
[IPUMEHEHHUE:
MY3bIKaJIbHBIE
UHCTPYMEHTBI,
YJIBTPa3BYyKOBas
JUAarHoCTuKa B TCXHUKE U
MEIULUHE, pajap,
panuoNpUEMHHUK,
TEJIEBU30p, AaHTCHHA,
tenedon, CBU-eun

2.3

Onruka

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

I'eomerpuueckas onrTuka.
[IpssmonuneiHOE
pacmpocTpaHeHHE CBETa B
OJIHOPOJHOM cpexe. Jlyu
ceera. ToyeyHblin
HMCTOYHHK CBETA.
OTtpaxkeHue cBeTa.
3aKOHBI OTpaKEHUS
cgera. [loctpoenue
M300pakKeHHH B TNIOCKOM
3epkane. [Ipenomnenue
cBeTa. 3aKOHBI
MPEIOMJICHHUS CBETA.
AOCOIOTHBIN MOKa3aTenb
npenomMienus. [lonnoe
BHYTPEHHEE OTpPAXKEHUE.
IIpenenbHbIi yrou
ITOJIHOTO BHYTPEHHETO
oTpaxkeHus. [lucnepcust
cBera. CloKHBIN COCTaB



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

Oenoro ceera. LIBer.
Cobwuparorniue u
pacceuBaroIIe JTHUH3BL.
Tonkas nun3a. DokycHoe
paccTosiHue U ONTUYecKas
CUJIa TOHKOMW JIMH3BI.
[Toctpoenue
M300pakeHH B
COOMPAOIINX H
paccenBarONINX JTUH3AX.
dopmyra TOHKOM JTMH3HIL.
VYBenuueHue, 1aBaeMoe
nun301. [Ipenens
MIPUMEHUMOCTHU
F€OMETPUYECKOM ONTUKH.
BosiHoBas onTuka.
WnTepdepennus caera.
KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOmoIeHUS
MaKCUMYyMOB U
MUHHMYMOB B
uHTEpPEePEeHITUNOHHON
KapTHUHE OT JBYX
cuH(Da3HBIX KOTEPEHTHBIX
UCTOYHUKOB. Judpakuus
ceta. [ludpaknuonnas
peleérka. Y ciaoBue
HAOII0ICHUS TJIABHBIX
MaKCUMYyMOB pH
MaJieHun




Hroro no pazneny

24

MOHOXPOMAaTHYECKOTO
cBeTa Ha

I (paKIMOHHYIO
pemérky.Ilonspuzamnms
cBera. TexHnueckue
YCTpOMCTBA U
MIPAKTUIECKOE
MPUMCHECHHE: OYKH, JTyTIa,
¢doroanmapar,
MPOEKIIMOHHBIN anmapar,
MHKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS OITHKA,
nudpakImoHHas
peméTka, moIspouI

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBEI CITEIIHAILHON
3.1 TEeopuun
OTHOCHUTEIBFHOCTH

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

['panu1bl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[ToctynaTel cnenuanbHOM
TEOPUH
OTHOCUTEIbHOCTH:
WHBApUAHTHOCTH MOJTYJISI
CKOPOCTH CBETa B
BaKyyMe, IPUHITUII
OTHOCUTEITLHOCTH
DOWHIITEeHHA.
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ameyIeHHe BpEMEHU U



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

Hroro no pasneny

4

COKpAalIEHHUE JUIUHBI.
DHeprusi ¥ UMITYJIbC
PEIATUBUCTCKOMN
yacTulpl. CBsI3b Macchl ¢
SHEPTrUueu U UMITYJIbCOM
PENATUBUCTCKOMN
YaCTHUI[bl. DHEPTHUS TTOKOS

Paznea 4. KBAHTOBAS ®U3UKA

OJeMeHTHI KBAHTOBOU
OIITUKHU

4.1

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

®otonsl. Dopmyna
[1nanka cBsi3u SHEPTUU
¢$boTOHA C ero YacTOTOM.
OHeprus U UMITYJIbC
¢otona. OTKpbITHE U
UCCIIEIOBaHNE
dboTtoaddexra. OnbITHI
A.T'. CroneroBa. 3akOHBI
dororddekra.
VYpaBHeHue DitHIITEHA
i potodddexra.
«Kpacnas rpanuia»
dbotorddekra. [laBneHue
ceera. OnbiThl [1.H.
JIeOeneBa. XumMudeckoe
JIEHICTBHE CBETA.
TexHu4eckue ycTpoucTsa
U TIPAaKTHUYECKOE
IIPUMEHEHHUE:
(OTOAJIEMEHT,



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

dboTogaTUNK, COTHETHAS
OaTapest, CBETO IO/

4.2

4.3

Crpoenue atoma

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Mopnens aroma TomcoHa.
OmnsiTel Pesepdopaa mo
PACCESHUIO (-4aCTULL.
[Inanerapnas moxuens
aroma. Ilocrynatel bopa.
N3nyuenue u
noryomeH1e (oToHOB
IIPY [IEPEXOJE aToMa ¢
OJIHOTO YPOBHS SHEPTUU
Ha Jipyrou. Buasl
ciekTpoB. CriekTp
YPOBHEU 3HEPrUM aToMa
Bozopoza. BoiHoBEIE
CBOMCTBA 4acTHUL. BoyHbI
ne bpors.
KopnyckynsipHOBOJIHOBOM
nyanusM. CIIOHTaHHOE U
BBIHYX/ICHHOE
n3iydeHue. TexHnueckue
YCTpOMCTBA U
MIPaKTUYECKOe
IIPUMEHEHHE:
CIEKTPAJIBLHBIA aHAIN3
(ciekTpockomn), 1asep,
KBaHTOBBII KOMIIBIOTED

DKCIEPUMEHTHI,
JIOKa3bIBAIOLINE



https://m.edsoo.ru/7f41c97c
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CJI0)KHOCTb CTPOEHMSI
sapa. OTKpbITHE
PaaOAKTUBHOCTH.
Omnertel Pe3epdopaa o
ONpEIIEICHUIO COCTaBa
pasioaKTUBHOTO
u3inydenusi. CBorcTBa
anbda-, 6era-, ramma-
n3ny4yeHus. Bnusgaue
PaZi0aKTUBHOCTH Ha
YKUBbBIE OpPraHU3MBI.
OTkpbITHE IPOTOHA U
HelTpoHa. HykimonHnas
MOJIENb spa
I'eiizenbepra-lBaneHko.
3apsin aapa. MaccoBoe
yucino sapa. M30tomsl.
Anbga-pacnag.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan.
I'ammansnydenne. 3akoH
PaZoaKTUBHOIO pacraja.
OHeprus CBA3U HyKJIOHOB
B A1pe. SInepHbIe CUIbL.
HedexT maccer spa.
SnepHble peakuuy.
Jenenue u cuHTE3 AAEP.
S nepHbIi peakTop.
TepmosinepHbIil CUHTES.




[TpoGiems! u
MEPCIIEKTUBBI STEPHOI
SHEPreTHKHU.
DKOJOTrHYECKHE aCIEKThI
SJIEPHON YHEPTETUKH.
DneMeHTapHbIe YaCTHULIBI.
OTKpbITHE O3UTPOHA.
Mertoabl HaOMIOAEHUS U
perucrpanuu
AJIEMEHTAPHBIX YACTHII.
OyHaaMeHTaIbHbIC
B3aMMO/ICICTBUSI.
EnunctBo dusnueckoit
KapTUHBI MUDA.
TexHuueckne ycTpoucTBa
U TIPAaKTHYECKOE
MIPUMEHEHHE: JJO3UMETD,
kamepa BunbcoHa,
SJIEPHBIN peakTop,
aToMHasi 6om0a

Hroro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

15

5.1
U acTpoU3UKU

DJIEMEHTBI aCTPOHOMUU

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

Oransl pa3BUTHS
aCTPOHOMHUH.
[IpuknagHoe n
MHUPOBO33pPEHUYECKOE
3HAa4YEeHUE aCTPOHOMUHU.
Bup 3Bé3aH0r0 HebA.
Co3sBe3nus, spKue



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

3BE3 b1, IJIAHETHI, UX
BUJIMMOE JIBMKCHUE.
ComnHeyHas cucTema.
Comnune. Conneunas
aKTUBHOCTE. VICTOUYHHK
sHepruu CosHIA U 3BE3N.
3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKHU.
Hwnarpamma
«CIIEKTPAJIbHBIN KJIACC —
CBETHUMOCTEY». 3BE3/IBI
IJIaBHOM
I1OCJIEIOBATEILHOCTH.
3aBHCHMOCTH «Macca —
CBETHUMOCTB» JJIs 3BE3 ]
rJIaBHOM
IOCJIEIOBATEIILHOCTH.
BuyrtpenHnee ctpoeHue
3B€371. CoBpeMEHHBIE
MPEACTABICHUS O
MPOUCXOXKACHUH U
spomonuy CoaHIa U
3BE3. DTarbl )KU3HU
3BE31. Mueunslii [Tyt —
Hama ["amakTuka.
ITosoxeHMEe 1 IBMIKEHHE
Comnnna B [N'anakTuke.
Tunel ranakTuk.
Pagnoranaktuku u
KBasapsel. UEpHBIE ABIPHI B




sIpax
rayiakTuk.Becenennas.
Pacmmpenue Beenennoi.
3akon Xabbma.
Pas0eranue raiakTuk.
Teopus bosbmoro
B3pbIBA. PennkToBOE
u3nydenue. MacorraOHas
CTpyKTypa Bcenennoil.
MeraranakTuka.
Hepeménnsie nmpobiaemMbl
aCTPOHOMUU

Hroro no pazneny

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

7

O06o0maroree
MTOBTOPCHHE

6.1

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

O60061enHne u
CUCTeMAaTH3AIHS
COJIEpKaHUs pa3/ieioB
Kypca «MexaHuKay,
«MonekynsapHas pusmka
U TePMOJMHAMHUKA,
«DIEeKTPOIMHAMUKAY,
«Konebanus v BOJHBI,
«OCHOBHI crierTnaIbHON
TEOpUH
OTHOCHTEIIEHOCTHY,
«KBanToBast pusuka,
«DJIEMEHTBI aCTPOHOMUHU
u actpousukuy». Pomib
($U3MKK ¥ ACTPOHOMUH B



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

3KOHOMHYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAJIBHOW U 3TUYECKOMN
cepax AesaTenbHOCTH
YeJI0BEKa, POJIb U MECTO
($U3MKU ¥ aCTPOHOMUH B
COBPEMEHHOU HAYYHOU
KapTUHE MUpa, 3HAUE€HUE
OITMCATCILHOM,
CUCTEMATU3HUPYIOLIEH,
OOBSICHUTENILHON 1
IIPOrHOCTUYECKOMN
byHKIUI puznYecKoit
TEOpHUH, POJIb
¢buznyeckoil Teopuu B
(dbopMUpOBaHUU
IIPEACTABICHUH O
¢bu3nyecKoil KapTuHe
MUpa, MECTO (PU3NIECKOI
KapTUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX
MIPEACTABICHUH O

pUpOIe
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




HOYPOYHOE IIVIAHUPOBAHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue

n/n u3yyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI
pecypchl
®du3nka — HayKa O PUPOJIE.
1 Hayunnie MeT(?)IK bl HO?I,)H:HI/M Cenr. 2023 bubmorexa LOK
v g ' https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

OpPMHUPOBAHUM COBPEMEHHOU

5 dop pv p Cent. 2023 Bubmmnorexa [JOK
Hay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO Cetr. 2023 bu6mmoteka IIOK
nBuxenus. [lepemenienue, CKOpocTsb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE IPSIMOJIMHEHOE

4 p p Cent. 2023 bubmuoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE MPSIMOIMHEHHOE

5 YCKOp p Cent. 2023 bubmuoreka [{OK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHOE MmajicHue. Y CKOpeHue

6 )it it p Cetr. 2023 bubmuoreka [{OK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

. bubnuotexa [JOK

7 JIBr>KeHHE MaTepuaabHOM TOYKH 10 Cenr. 2023

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

Bubmunorexa IIOK
8 lNanunes. MuepunalibHbIE CUCTEMBI CeHT. 2023 a
N https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cylepno3unuy cuii. Bropoii 3akoH OkT. 2023 Bubmorexa OK
yrep ' p . ' https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU
Tpetunii 3axkoH HeroToHa mis
10 p i OKT. 2023 bubnuoreka [{OK
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsaroTreHus. Cuna
11 TshKecTh. [lepBast kocMuueckast OkKT. 2023 Bubmiorexa HOK
- eP ' https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuia octu. 3akoH I'yka. Bec
12 yrpyr YK OKT. 2073 Bbu6motreka [JOK
Tena https://m.edsoo.ru/ffOc3el18
Cuna tpenus. Koapdunuent
TpeHus. Cria COIPOTUBIIEHUS IIPU
13 p p p OKT. 2073 bubmuoreka [IOK
IBIDKEHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[locTynarenbHOE U BpalaTeibHOE
BIDKEHHE a0COIIOTHO TBEPIOTO
14 I pa OKT. 2073 bubnuoreka [{OK
Tesa. MoMeHT cuiabl. [1imedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [IOK
15 OkKT. 2023
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBHKEHME
Pabora 1 MOIIIHOCTE CHIIBL. b K
16 B OkT. 2023 nommorexa O

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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MatepuaabHONH TOUKH. Teopema 00
U3MEHCHUH KUHETHYECKON SHEPrUH

[TorennmaneHas 3HEPrUsl.
ITorennumanbHast 3HEPTUS yIPYTro

Hosnb.

bubnunorexa LIOK

17 AICpOPMUPOBAHHOI Y KHHEI. 2023 https://m.edsoo.ru/ff0c461a
ITorennmaneHas 3HEPrUs TENA
BOJIM3H IMOBEPXHOCTH 3EMITH
IloTenumanbpHEIC U
HETOTEHITMAIbHBIC CUJIbI. CBA3b
18 paboThl HEMOTEHIIUATBHBIX CHJI C Hosb6. bubmmoreka [JOK
M3MEHEHUEM MEXAHUYECKOW SHEPTUU 2023 https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOMN IHEPTUU
JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI Hos6.
19 C UBMEHCHUEM MEXaHUYECKOM 5023
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»
KonTponbHas padbora no teme
20 «Kunemaruka. Jlunamuka. 3aK0HbI Hosb. bubmorexa LOK
2023 https://m.edsoo.ru/ff0c4b74
COXpaHEHUS B MEXAHHUKE)
OCHOBHBIE TTOJI0KEHHS
21 MOJIEKYJISIPHO-KUHETHYECKOI Hosb. bubmuorexa [IOK
Teopun. bBpoyHOBCKOE ABUKEHUE. 2023 https://m.edsoo.ru/ff0c4dc2
Anddyszus
XapaxTep IBUKCHHS U
99 B3aMMOJICCTBHS YaCTHI] BEIICCTBA. Hos6.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN 2023

1 TBEPJIBIX TEIl
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23 Macca monekyn. Konuuectso Hosb.
BemlecTBa. [locrosuHas ABoraapo 2023
TeroBoe paBHOBecue. TemnepaTrypa Hos6.
24 u e€ n3mepenue. lllkana remneparyp 2023
Ienscus
o5 Uneansueiii raz B MKT. OcHoBHOE flex. 2023 bub6nmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKON IHEPTruun flex. 2023 bubmmoreka [JOK
JBHKECHUS MOJIEKYN. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI [ek. 2023
JlaGopaTopHnas pabota
«Hccnenosanue 3aBUCUMOCTH
28 Oek. 2023
MEXIy TapaMeTpamMu COCTOSTHUSI
Pa3peKEHHOTO Ta3a
29 N3omnporneccel B U1€aqbHOM Ta3e U flex. 2023 bu6nmorexa LIOK
uX rpaduyueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKOMN CUCTEMBI U
30 cnocoOb! e€ n3meHenust. Komamaectro flex. 2023 bubnuotexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa
bubnunorexa LIOK
31 Bugst Terionepesau flex. 2023 https://m.edsoo.ru/ff0c5c36
32 VnenbHas TEIIIOEMKOCTh BEIIECTBA. flex. 2023 bubmuorexa [{OK

KonnyecTBo TEMIOTHI npu

https://m.edsoo.ru/ff0c5c36



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
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Terutonepenave. AanadbaTHbIi
nporiecc

[IepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33 flne. 2024
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTuMocTh MpoIieccoB B

34 npupozae. Bropoi 3akoH flue. 2024 Bubmorexa IIOK

pHpOAE. p ' https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 HpI/IHI_II/Ilj nevicteus u KITJI Aus. 2024 bubnunoreka LIOK
TEIJIOBOM MAaIlIMHEI https://m.edsoo.ru/ff0c600a

36 Huki Kapuo u ero KITJ] Ans. 2024
DKOJOru4YecKue Mpo0IeMbl

37 Ans. 2024
TEIIOIHEPIETHKH
O000maromuii ypox

38 «MOJII:K HT HaS}I’p ¢u3uka. OCHOBEI AnB. 2024 bubmorexa [JOK

yp ’ ’ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKIY
KonTponbHas padbora no teme
39 «MonexynsapHas pusnka. OCHOBBI Peep. bubmmorexa [IOK
yaip ’ 2024 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. ®Pesp. bubmuoteka [IOK
Ucnapenue n kunenue 2024 https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS ¥ OTHOCHUTEIbHAS

41 BIAXXKHOCTH BO3Ayxa. HachIIeHHbIH Pesp. bubmmorexa TIOK

Ayxa. m 2024 https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
42 CBOMCTB KpucTaLioB. JKunkue Pesp. bubmmorexa TIOK
p ' a 2024 https://m.edsoo.ru/ff0c65f0

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl



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

[laBnenue n KpUCTaIM3ALMSL.

43 v desp. bubnuorexa [IOK
AICAIbHAA TETIIOT TIABICHHA. 2024 https://m.edsoo.ru/ff0c6708
CyOnumarus
desp. bubnunorexa LIOK
44 YpaBHEHHE TCII0BOro Oananca 2024 https://m.edsoo.ru/ff0c6820
DneKTpU3alys Te. DIEKTPUIECKUI
45 prsall p desp. bubnunorexa LIOK
. UX
3apat. J1pa BHAA dIICKTPHICCK 2024 https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 POBOA g 3 P desp. bubnuoreka [{OK
HOJYIPOBOAHMICH. JaKOH 2024 https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS SIEKTPUUYECKOTO 3apsia
BsaumoneilicTBue 3apsaaoB. 3aK0oH
47 K HT 7 pnﬂeKT WYECKHUI Mapr, bubnnorexa [JOK
YIIOHa. L OHCHHBII S p 2024 https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu Mapr, bubmmnoreka HOK
JJIEKTPUYECKUX TOJIeH. JInHNKn 2024 https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
PaboTa cu1 3J1EKTPOCTaTHUECKOTO
49 n pP Mapr, bu6mmoteka IIOK
HOJBL LIOTCHIHAIL. FasHocTh 2024 https://m.edsoo.ru/ffOc6f00
MMOTEHIIMAJIOB
I[TpoBOOHUKHY U JUDJIEKTPUKH B
50 popox A P o Mapr, but6mmorexa [IOK
DJICKTPOCTATHHECKOM TIOJIC. 2024 https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
Mapr, but6mmorexa [IOK
o1 Jrexrpodmrocte. Koriencarop 2024 https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCaTopa

MaprT,
2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "HU3mepenue
AIIEKTPOEMKOCTH KOHJEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
anmapara, CTpyWHOTO TIpUHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma jist
ydacTka 1enu

HOCJ’ICI[OBB.TGJ'IBHOG, napaJijieJIbHOC,
CMCIIaHHOC COCOAMHCHUC

MPOBOIHUKOB. JIaboparopHas padoTa

«/3yueHne cMemaHHoro
COEIMHEHUS PE3UCTOPOBY

PabGora u MOIITHOCTB 3JICKTPUYCCKOTO

ToKa. 3akoH Jlxoynsa-JleHnma

3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )

anekTpudeckoii nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora

«M3mepenne D/IC ncrtounnka Toka u

€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

0.5

Mapr,
2024

Mapr,
2024

Anp, 2024

Anp, 2024

Anp, 2024

Anp, 2024

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTh

Anp, 2024



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIOB OT
Temreparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

60 . Anp, 2024
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[ToynpoBOTHUKH, KX COOCTBEHHAs
Y TIPUMECHAs TPOBOIUMOCT.

61 pu poBOX Anp, 2024 bub6nmoreka [IOK
CaoiicTBa p—N-nepexoja. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax 1

acriaBax 3JIEKTPOJIUTOB. b K

62 p p Anp, 2024 noanoreka 11O
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B Ta3ax.

CaMOCTOSTENBHBIN U B K

63 . Mati, 2024 noaroreka 1O
HECaMOCTOSTEIIbHBINA pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma
DnexTpuueckre npuOopsl U

CTpPOMCTBA M MX MPAKTUUECKOE

64 yer1p p Mati, 2024 bubmmoteka IIOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o06maromuit ypok B K

65 MIAOIIAN yP Maii, 2024 noaroreka 1O
«DNEeKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
«Dnekrtpoctatuka. [locTosHHBIN b K

66 P . Ma’i, 2024 noanoreka 1O
3JIEKTPUYECKUN TOK. TOKHM B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX cCpemax»

PesepBnbIit ypok. KonTposbHas b K

67 P yp P Maii, 2024 noanoreka 11O

pabota o Teme "DnekTpoguHamMuKa"

https://m.edsoo.ru/ff0c8c56



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
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68 PesepBublii ypok. O6oOmaromuit 1 Mati, 2024 Bu6mumoteka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
ITocToSIHHBIE MAarHUTEL U UX
B3aUMOJeHCTBIE. MarHUTHOE MOJIE. bubnuoreka K
1 a . 1 CeHT. 2023 1o
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MarsuTHoOe 1oJie TPOBOTHUKA C
ToxkoM. OmBIT OpcTena. bubnuoreka K
2 N peted 1 CeHr. 2023 Ho
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JIaGoparopHas pabora «3yueHue
3 MarHIETHolso noiﬂ KaT KI/Iy: 1 1 CenT. 2023 bubmiorexa [IOK
s ' https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaGoparopHas pabora bubnuoreka IOK
4 patop P . 1 1 CeHt. 2023 1
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM)
JlelicTBME€ MAarHUTHOTO TOJIS HA
BUK ¢Sl 3apsHKEHHYIO bubnuoreka IOK
5 AABIDIYIIYIO P Y 1 CeHr. 2023 1
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DIeKTpOMAarHuTHas UH W,
6 P S 1 CeHrT. 2023

IToTok BEKTOpa MarHUTHOMN



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

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue SBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

CeHr. 2023

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

NHnykTuBHOCTS. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

Cenr. 2023

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

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

OkKT. 2023

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€.
SHGKTpOMaFHI/ITHa?I UHAYKOUSA»

CB0OOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

OkKT. 2023

OkrT. 2023

OkrT. 2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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13

14

15

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
Heproia MajbIX KojiebaHui rpys3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CB0OOTHBIE AIIEKTPOMArHUTHEIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUHU B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpC

OkT. 2023

OkT. 2023

OkT. 2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYecKue KojaeOaHMsl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHuTHBIE KOJIeOaHUs

OkKT. 2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsiii Tok. CHHYCOUIaTbHBIN
MepEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA
Y HaIpsOKEHUS

Hosb.
2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
AIEKTPUYECKON SJHEPIUU

Hosb.
2023

19

Y CTpolcTBO ¥ TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

Hosb.
2023

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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3BOHKA, rCHEpaTopa NIEpEeMCHHOI 0
TOKa, JIMHAHT SJICKTpoOIICpeaad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

Hosnb.
20 KynsTypa ncnonb3oBanus 2023
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU
MexaHn4yeckue BOJHBI, YCIOBHS
acripoctpanenusd. Ilepnos.
21 IC)lKo pochI;p acCIIpOCT aI})IeHI/Iﬂ u Hoso. bubnmorexa LHOK
p pacnpoctp 2023 https://m.edsoo.ru/ffOcca54
JUIMHa BOJIHBL. 1lonepeunsie n
MPOAOJIbHBIE BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH Hosb6. bubnnoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa 2023 https://m.edsoo.ru/ffOcccOc
DIIEKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoMcTBa U ckopocTh. Ilkana Hoso. bubmmorexa [IOK
p ) 2023 https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U Host6
016.
24 tTeneBuaeHus. Pazsurue cpencts 2023
cBs3u. Pagnonokamnust
Kourponrnas pabora «Koedauus u b K
o5 p p flex. 2023 nomroreka [{O
BOJHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpOCTpaHEHHE
CBETa B OJTHOPOJHOM cpeie. b K
26 JTHOPOJT pen flex. 2023 nonmoreka 11O

Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

OTtpaxeHue cBeTa. 3aKOHbI

bubmuorexa [JOK
27 oTpaxkenus ceera. [loctpoenue eK. 2023
P . P A https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
BHYTpPEHHEE OTpPaKEHUE.

28 yIp ) p fex. 2023 bubmuorexa [JOK
IIpenenbHblil yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEeHUS
JlabopaTtopHas pabota «M3mepenue bubnnoreka [JOK

29 Oek. 2023
MOKa3aTelist NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenne n3o0pakeHuit B

30 nnH3e. DopMyiia TOHKOH JIMH3EI Jek. 2023 Bubmorexa ITOK

- OPMY ' ' https://m.edsoo.ru/ff0cdd1e
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota

31 «HccmenoBanne cBOMCTB Jek. 2023
M300paKeHHI B TUH3aX)

Hucnepcus cBeta. CII0OXKHBIN COCTaB
6enoro csera. L{Bet. JJabopaTopHas

32 1 patop [Oek. 2023
pabota «HabmroneHue aucnepcun
CBETa»

33 Unrepdepenmus crera. Audpakmus Aus. 2024 bubnuoreka [IOK
ceera. Jludpakuuonnas pemérka ' https://m.edsoo.ru/ffOced22
[TonepeyHOCTH CBETOBBIX BOJH.

34 P AHB. 2024 bubnmnoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpudOpPHI U YCTPOICTBA

35 U YCIIOBHSI X 0€3011acHOro Aus. 2024
MPUMEHEHUS
['panutbl TPUMEHUMOCTH

36 paHu1IbI 1P fe. 2024 bu6mmoreka [IOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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[TocTynaTel cnenuaibHON TEOpUU

OTHOCUTEIILHOCTH
OTHOCHUTEIBLHOCTh BuG 1OK
nOJINOTEKA
37 OJHOBPECMCHHOCTH. 3aMe/IJICHUE Aue. 2024
AAHOBP s https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHEprus ¥ UMITYJIbC
CIIATUBUCTCKON YyacTULbl. CBSI3b
38 p b I AuB. 2024 bubmuorexa [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabora «OnTuka.
39 OCHOBBI cIEIMAIBLHON TCOPUHU Pesp. bubmorexa [JOK
H p 2024 https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
®otonbl. Dopmyia [1naHka. ®desp. bubnnorexa [HOK
40
DHeprus U UMNyJabCc PoToHA 2024 https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE ® Bu6 10K
eBp. nOJINOTEKA
41 otod(ddexra. OnpiTe A. I
b b 2024 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrdhdekra. YpaBHeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema Pesp. bubmorexa HOK
. ’ 2024 https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
HaBnenue cera. OnwiTh [1. H.
43 JleGeneBa. XumMuueckoe AeicTBUE Pesp. bubmorexa [JOK
/IeBa. a 2024 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE: desp.
¢dboToreMeHT, POTONATUHK, 2024

CoJTHEYHas OaTapesi, CBETOUO/T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45 Pemenue 3agaq mo teme «3JIE€MEHTBI desp. bubmuorexa [JOK
KBaHTOBOU OITHUKH 2024 https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- Pesp. bubmmorexa [TOK

2024 https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas Moaenb aroma
Mapr, bu6mmoreka [IOK

41 Hocrynatet bopa 2024 https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoiieHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO Mapr, bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl 2024 https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnnoBele cBoiicTBa yactuil. BonHbl

49 ne bpoits. Kopniyckynsipao- Mapr, bubnnoreka [JOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U 2024 https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo Mapr, bubnmnoreka [JOK
ONIPEIEIIEHUIO COCTaBa 2024 https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3ITYyUCHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydenus. Bausinue Mapr,
paaAroaKTHBHOCTH Ha JKUBBIC 2024
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. Mapr, bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- 2024 https://m.edsoo.ru/ff0d1162
pacnan. I'aMma-u3nydenue

53 DHeprus B3 HYKJIOHOB B si/Ipe. Mapr, bubnmuorexa [JOK
S nepHbie peakuuu. A nepHbli 2024 https://m.edsoo.ru/ff0d1356
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https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMsbl, MePCIEKTUBEI,
9KOJIOTMYECKUE ACTICKThI SCPHOM
SHEPreTHKH

54

55

DieMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTo bl HAOIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoercTBusA. EnnHCTBO
(U3UYECKON KapTUHBI MHPaY

Bupg 3sé3nnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BuauMoe aBrkenne. CojHeyHas
cHCcTEMA

Mapr,
2024

Anp, 2024

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

56

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

Anp, 2024

57

3BE31IbI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
spomronri CoJHIIA U 3BE3

Anp, 2024

58

Muneunsiii [1yte — Hama ['anmakTuka.

ITonoxxenue u nerxenue CoyHIIA B
INamaktuke. 'anmaktukn. Y€pHpie
JIBIPBI B siApaXxX rajJakTHK

Anp, 2024

59

Bcenennas. PasOeranue rajakTuk.
Teopust bosbiioro B3peiBa.

Anp, 2024



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznydeHue.
MeTtarajiakTuka

60

61

Hepemennsie npo6iaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

Anp, 2024

Anp, 2024

62

Ob6o6maromuii ypok. Pons pusuku n
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

Anp, 2024

63

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Maw, 2024

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(opMHpOBAaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MHUpa

Maw, 2024

65

O6o06matomuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJIC

Maw, 2024

66

Pe3zepBHBI ypok. MarHuTHOE 110JIE.
DJIEKTpOMarHuTHask UHIYKIUS

Maw, 2024




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1 Maii, 2024
OTHOCUTEJIbHOCTH
Pesepnsiit ypok. KBantoBas ¢usnka.
. bubmuorexa [JOK
68 DNEeMEHTHI aCTPOHOMUU U 1 Mai, 2024
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IUVISA YYEHUKA

» dmsuka, 10 xrace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mon penakiueit
[TapdentneBoii H.A., Akunonepnoe o6mecto «M3narensctBo «lIpocBemienner

» ®usuka, 11 kimace/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. non penakiueit

[TapdentbeBoii H.A., AkunonepHoe o6miectBo «M3narensctBo «IIpocBemieHuey

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
o COopnuku 3aga4: @usuka. 3agaunuk. 10-11 ki.: [Tocobue aist oOeodpa3onar.

yupexaenuit / PeimkeBuu A.IL. 7-e uzn., crepeotut. - M.: Jlpoda, 2003, 192 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

o Poccuiickwmii o01ieodpa3oBaresbHbII moprai http://experiment.edu.ru

o  Enunas xomnekuus mudpoBeix oOpazoBarebHbIX pecypcos http://school-

collection.edu.ru

e  DenepanbHBIN EHTP UHGOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIOP)

http://fcior.edu.ru

e  Caiit qys mpenogaBaTenet GU3NKM, YIaIIUXCs U UX POAUTENCH

http://www.fizika.ru

o Ilopran ecrecTBenHbIX Hayk: Pusnka http://www.e-science.ru/physics

o ®usuka B anumanuu http://physics.nad.ru/physics.htm
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