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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPeAHETO 00IIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHI U TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
obOpazoBaTenpHOM mporpaMmbl, mpeacTaBieHHbx B OI'OC COO, a Ttakxke ¢ yuyéroMm
dbenepanbHOll paboyeil mporpaMMbl BOCIUTAHUS M KOHIICHIMU MPENoiaBaHus y4eOHOTro
npeamera «®Puszuka» B 00pa3oBaTeNbHbIX oOpraHuzanusx Pocculickoit @exneparuu,
pean3yIoNIuX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Conepsxanue nporpaMmsbl 1o (Gu3HMKe HarpaBieHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTuHbl MHUpa oOyudarommxcs 10—11 kmaccoB mpu oOyueHUM HX (PU3MKE Ha
0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-JIESITEILHOCTHOTO noaxoa. [Iporpamma no gusnke
cootBercTBYeT TpeboBanusiM GI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, TPEIMETHBIM U
METanpeMETHBIM ~pe3yibTaTaM OOyYeHHs, a TaKXKe YUYUTHIBA€T HEO0OXOJAUMOCTh
peanu3alud MEXIPEIMETHBIX CBsi3e (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMU
npeaMeTaMu. B Hell omnpenensioTCs OCHOBHBIE II€JIM W3Y4YeHHs (PU3MKKM Ha YpOBHE
cpemHero oO0Imero o0pa3oBaHUSs, TUIAHUPYEMBIE DPE3yJIbTaThl OCBOCHHS Kypca (DHU3UKH:
JUYHOCTHBIC, METANPEMETHBIC, IPEAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYALT:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM YHUCIIEC
peAMETHBIE PE3YJIbTaThl MO rojamM o0y4YeHus;
conmepxkanue yueoHoro npeamera «Du3ukay mo rogam o0ydeHus.

dusnka Kak Hayka o Hambojee OOIIMX 3aKOHAX MPUPOJBI, BBHICTyMash B KayecTBE
y4eOHOTO MpeaMera B IIKOJE, BHOCUT CYHIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHHU 00
okpyxatoieM mupe. LlIkoapHbIN Kypc GU3UKH — CUCTEMOOOPa3YIOIIUI JJIs1 €CTECTBEHHO-
HAy4YHBIX Y4YE€OHBIX NPEAMETOB, MOCKOIBKY (HU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE
IPOIIECCOB M SBJICHHWM, M3y4aeMbIX XHUMHEH, Owomnoruei, ¢uznueckon reorpadueii u
actpoHomuei. Mcronb3oBanne U akTUBHOE TPUMEHEHUE (DU3UUECKUX 3HAHUM OIpEeIsIeT
XapaKkTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUMH B cdepe PHEPreTHUKU, TPAHCIOPTA,
OCBOEHHUS KOCMOCA, MOJyYEHUsI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU CBOMCTBAMH M JIPYTHX.
Wzydyenne (u3MKHM BHOCHUT OCHOBHOW BKJaa B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOUH
KapTUHBI MUpa OO0ydaromuxcs, B (popMUpOBaHHE YMEHUW TPUMEHSITh HAYYHBIA METO]
MO3HAHUS NP BBIMIOJTHEHUU UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypOBHS CpeIHETO 00111ero oO0pa3oBaHus MOJOXKEH P
ujiel, KOTOPbIe MOKHO pacCMaTpyBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoess yenocmmocmu. B COOTBETCTBMM C HEW Kypc SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pas3lenoB (U3WKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUU C HeW maTepual Kypca (GU3MKA OOBEIUHEH
BOKpPYT ¢u3nueckux Teopuil. Benymmm B Kypce sBisercss GopMHUpOBaHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSX MaT€PHH, BEIIECTBE U TMOJIE.

Hoes  eymanumapuzayuu. EE peanmuszanms npeanojiaraeT — HCIOIb30BaHHUE
TYMaHUTapHOTO MOTEHIMaa (PU3NYECKON HAyKH, OCMBICJICHHE CBSA3HM pa3BUTUS (HUBHUKH C
pazBuTHEeM O0IIecTBa, a TakKkKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
AKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoti nanpaenrennocmu. Kypc Qu3uMku mpeamnonaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTOM TEXHUYECKHX W TEXHOJOTMUECKUX MPUIIOKEHUN M3YyUYEHHBIX TEOpUH U
3aKOHOB.

Hoes sxonocusayuu peann3yercs NOCPEACTBOM BBEJCHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX AKOJIOTMYECKAM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTWH, a TakkKe OOCYXACHHS MpOOJIeM palrOHAIBHOTO
IPUPOJIOTIOIB30BAHUS U SKOJIOTMUECKON 0€30MaCHOCTH.

CrepXHEBBIMU  3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEro O0OIero
oOpa3oBaHMs SIBISIOTCS  (Qu3ndyeckue Teopuu ((POpMUPOBAHHME MPEJICTABICHUH O
CTPYKType TOCTpPOSHUS (PU3NYECKOW TEOpUH, pOiu (PyHAAMEHTAIbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MNPHUPOJE, TPaHUIAX NPUMEHHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-JesTeNIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU peanan3yeTcs Mpexkae BCEro 3a
CU€T OpraHM3alfy SKCIEPUMEHTAILHOW JesATeNbHOCTH oOydarommxcs. s 6a3oBoro
YpOBHS Kypca (U3UKHA — ITO UCIOIB30BaHUE CUCTEMBI (DPOHTATIHHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M J1a00PaTOPHBIX pabOT, KOTOpPBIE B porpamme 1no Gu3ruke 00beIMHEHbBI
B OOLIMI CIIMCOK YYEHUYECKUX MPAKTUYECKUX padboT. BrineneHne B yka3aHHOM IMepeyHe
1a00paTOpHbIX pabOT, NPOBOAMMBIX JJsi KOHTPOJS M OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa3oBaTEIbHOTO MPOIEcCca MCXOJs M3 OCOOCHHOCTEH TIAaHMPOBAHUS U
ocHameHusl kabuHeta ¢u3uku. [Ipu 3TOM obecreunBaeTcsi OBIaAeHHE OOYUYAIOIUMUCS
YMEHHUSIMH TIPOBOJAUTH KOCBEHHBIE U3MEPEHUS, HCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH U MIOCTAHOBKY ONBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bosblioe BHUMaHHUE yIeNsIeTcs PElIeHUI0 PACUETHBIX U KauyeCTBEHHBIX 3ajad. [Ipu
ATOM I Pacu€THBIX 3a7a4 IPUOPHUTETOM SIBISTFOTCS 33/1a4U C SIBHO 33JJaHHON (DPU3HUECKON
MOJICJbIO, TMO3BOJISIIOIINE TPUMEHSATh HM3yYeHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pa3ieNia Kypca, TaK W HWHTErpupys 3HAHUS U3 pa3HbIX paszzaenoB. Jlius
KayeCTBEHHBIX 3aJa4y IPUOPUTETOM SBJISIOTCS 3a/laHusl Ha OOBSICHEHHE NPOTEKAHUS
¢u3nyecKuX SBICHUM W TMPOLIECCOB B OKpPYKAIOIICH JKU3HH, TpeOyrommue BbIOOpa
duznyecKoil MOAETH TSl CUTYaIlul MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ TpeboBanusiMu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrieueHnto yueOHOro mpoliecca 6a30BbIi ypoBeHb Kypca (DU3UKHU HA YPOBHE CPETHETO
o011ero o0pa3oBaHus JOJKEH U3yUYaThCsl B YCIOBMSIX IPEIMETHOTO KabuHeTa GU3NKHU WU
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B YCJIOBHSIX MHTETPUPOBAHHOIO KAaOMHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B
kabuHeTe GUBUKH JOJDKHO OBITh HEoOXoauMoe jabopaTopHoe 00OpyI0BaHHME s
BBITIOJTHEHUSI YKa3aHHBIX B MPOTpaMMe MO (PU3MKE YYCHHYCCKUX MPAKTUYCCKUX PaboT u
J€MOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHCTpaninoHHOE 00OpyAOBaHHE (POPMUPYETCS B COOTBETCTBUH C MPUHIIUIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH M OOECHeYMBAET TIOCTAHOBKY TMEPEUYMCICHHBIX B
porpamMme 1o (GU3UKe KIFOYEBBIX JCMOHCTPAIIUN TSI HCCIICIOBAHUS N3YYaeMbIX SBJICHUN
W TIPOIECCOB, OMIMPUYECKUX W (PYHIAMEHTAIbHBIX 3aKOHOB, WX TEXHHYECKHUX
IPUMEHECHUM.

JlabopaTopHoe 000py0BaHUE IS YYEHUUECKUX MPAKTUIECKUX paboT hopmupyercs
B BUJIC TEMAaTUYECKHX KOMIUIEKTOB M 00ECIEUMBAETCS B pacuére OJHOTO KOMIUIEKTa Ha
IBYX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI JIa0OpaTOPHOTO 000PYAOBaHUS JOTHKHBI
OBITh TIOCTPOEHBI HA KOMITJIEKCHOM HMCIIOJIb30BAaHUH aHAJIOTOBBIX U ITU(POBBIX PHOOPOB,
a TaKKe KOMITBIOTEPHBIX H3MEPUTEIIBHBIX CHCTEM B BUEC MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJIIMH HU3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:
dbopMHpoOBaHUE UHTEpPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY MU3YUYEHHIO TPUPO/IBI,
Pa3BUTHE X WHTEIUICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEIACTABICHUH O HAyYHOM METOAC TMO3HaHWS ©  (QopMUpOBaHUE
UCCJIeI0BATEIHLCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;
dbopMHUpOBaHHWE HAYYHOIO MHPOBO33PEHHS KaK pe3yJibTaTa M3Y4YEHUS OCHOB CTPOEHUS
MaTepuH B (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3HKH;
dbopMHupOBaHUE YMEHUN OOBSCHATH SBJICHHS C HCIIOIh30BaHUEM (DU3WYECKUX 3HAHUNA U
HAYYHBIX JI0KA3aTEIIbCTB;
dbopMupoBaHUE TPEACTABICHUM O Poiu (U3UKUA ISl Pa3BUTUSA JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TuX 1eneil odbecrneynBaeTcs perieHneM CIeAyoIuX 3a71ad B MpoIecce
u3y4deHus Kypca GU3UKU Ha YPOBHE CPEITHETO O0IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HaHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOUYAS MEXAHHKY, MOJICKYJIAPHYIO (U3HKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HKY 1 3JIEMEHTHI ACTPODU3HKY;

dbopMHUpOBaHE YMEHUN MPUMEHSITh TECOPETUUECKHUE 3HAHUS I OOBSICHEHUS (PU3NISCKIX
SIBJICHUH B TIPUPOJIC U JJISI PUHSATHS MPAKTHUSCKUX PEIICHU B TTOBCETHEBHOM KU3HM,
OCBOCHHE CITOCOOOB PEIICHUS PAa3IMYHBIX 3374 C SIBHO 3a/IaHHON (PU3MUECKOU MOJIETIBIO,
3a/1a4, MOAPa3yMeBaIOIIUX CAMOCTOSITENIbHOE CO3/1aHne (HU3HUUECKON MOJIEIH, aIeKBaTHOM
YCIIOBUSIM 3aJ1a4H;

NOHMMaHuEe (U3UYECKUX OCHOB M TPHHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO CPEIY;



OBJIAJICHUE METOJJaMU CaMOCTOSITEIbHOTO TUTAHUPOBAHUA M TIPOBENCHUS (U3HMUECKUX
AKCIIEPUMEHTOB, aHallM3a U MHTEpHpeTalnu MHGOPMAILINH, ONPEICTICHHs] JOCTOBEPHOCTH
NOJIYYEHHOT'O pe3yJsibTaTa;

CO3/IaHUE YCJIOBUU JJIsi Pa3BUTUS YMEHHH NPOEKTHO-UCCIEAOBATEIIBCKOM, TBOPYECKOU
NEATEIbHOCTH.

Ha n3ydenue pusuku (6a30BbIi YpPOBEHb) Ha YPOBHE CpeIHET0 00111ero 00pa3oBaHus
otBoauTcst 136 vacos: B 10 kiacce — 68 vacos (2 yaca B Henento), B 11 kinacce — 68 yacoB
(2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpammMe no (pu3uke nepedyeHb J1abOpaTOPHBIX U MPAKTUUECKUX
paboT ABISIETCS PEKOMEHJIOBAHHBIM, YUHUTEIb JIEJaeT BHIOOP MPOBEICHUS J1a0OPaTOPHBIX
paboT U OMBITOB C YUYETOM MHAUBUAYATBLHBIX OCOOCHHOCTEH 00YyYarOITNXCS.



COJEP XAHME OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

®u3uka — Hayka o npupone. HayuHple METOIBI MO3HAHUS OKPYXKAOIIETO MUPA.
Ponp »kcnepuMeHTa W TEOPUM B IPOILECCE MO3HAHUSA MPUPOJBI. DKCIEPHUMEHT B
busuke.

MopenvupoBanue (U3MYECKUX SBICHUM U TmpolieccoB. HayuHble TUMOTE3HI.
@u3znyeckre 3aKOHbl M TEOpPUH. ['paHUIBl MNPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponp u Mecto puzuku B hopmMupoBaHUM COBPEMEHHOW HAYYHON KapTHUHBI MUpa, B
MPaKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO  JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropusi.

ITepemernienne, CKOpPoOCTh (CpemaHSIT CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MAaTepUajJbHOM TOYKHM, HX IMPOEKIMU HA OCH CHCTEMBl KOOPAHUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHoMepHOE ¥ pPaBHOYCKOPEHHOE MpPSMOJMHEWHOE JBHxkeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, MyTH U MEPEMEIICHUSI MaTepUATbHOM
TOYKH OT BPEMEHH.

CBoOoaHOe najzieHue. Y CKOpeHne cBOOOHOTO MaJIeHus.

KpuBonunennoe nBuxeHune. J[BUKEHHE MATEPUAIBHOW TOYKH IO OKPY’KHOCTH C
MIOCTOSSHHOM N0 MOJAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIUHEWHAsA CKOPOCTh. [leprnon
U yactoTa oOparnieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuyeckre yCcTpONCTBA U MPAKTHUYECKOE NMPUMEHEHHE: CIUAOMETP, JBUKECHHUE
CHapsI0B, IIETTHbIC U PEMEHHBIC MEPEIayU.

Jlemoncmpayuu

Mogenb cHCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HabGmionenune nBmwxkeHusi Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

I/IBMepeHHG YCKOPCHHA CBO6OIIHOI‘O ImaacHus:.
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Hanpasnenue ckopocTu npu ABUKEHUH 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yueHne HEPaBHOMEPHOTO JBHXKEHUS C LEJIBbIO OINPEACIICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY IMYyTAMH, HPOWUJICHHBIMM TEJIOM 34
MIOCJIEI0OBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUXKEHUU C
HAYJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune aBUKEHUS IIApUKA B BI3KOM KUIKOCTH.

N3ydenune aBuxkeHus Tenna, OpOIIeHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutrenbHOCcTH ["anmunes. [lepBoiii 3akoH HeroToHa. MHepuumanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. I[lpuniun cynepno3unuu cuil. Bropoi 3akoH HeroToHa s
MarepuaibHOW TOUKU. Tpernii 3akoH HproTOHA 1J1s1 MaTepHraibHBIX TOYEK.

3akoH BceMupHOTro TaroteHus. Cuna tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHsI CKOJIBKEHUS U cuiia TpeHus mokos. Koadgdumnuent tpenus. Cuna
CONPOTUBJICHUS MIPU JBUKEHHUU TeJa B )KUAKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHUJIbI OTHOCUTENBHO OCU BpaiieHus. [lnedo cuibl. Y ciaoBUs paBHOBECHUS
TBEPAOIO Tea.

TexHuyeckne yCTpOWCTBA U MPAKTHYECKOE MPUMEHEHHUE: TMOJUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenne nHEpUUH.

CpaBHeHUE Macc B3aUMOAECHCTBYIOMINX TEI.

Bropoii 3akon Herotona.

H3smepenue cuit.

CrioxeHune Cchil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOpMallui.

HesecomocTts. Bec Tena npu ycKOpEeHHOM OABEME U TAJICHHH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HHMKAKOIIUX B IMPYXKUHE H
pPE3MHOBOM 00pa3siie, OT uX JedopMaruu.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALICHUS.
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Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

NMnynbsc MaTepuanbHOM TOUKH (Tea), CUCTEMbl MaTepUaNIbHBIX ToueK. Mmyibe
CUJIbl M M3MEHEHHWE HMITyJbCa TeJa. 3aKOH COXPAHEHUs WMIyJbca. PeakTuBHOE
JBUKEHHE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass »sHeprusi MaTepHalbHOM TOuykH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKOW SHEPTUU.

[lorenuumanbHas 3Heprus. IloTeHnuanbHas 3Heprus ynpyro AedpopMHpPOBAHHON
npyxuHsbl. [loTeHUnanbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMJIH.

[ToTennuanpHble W HEMOTEHIMAIbHBIE CUJbL. CBs3b PabOTHI HEMOTEHITUATBHBIX
CUJI C H3MCHEHHMEM MEXAHUYECKOW DSHEPrUU CHUCTEMBI Te€J. 3aKOH COXPaHEHUs
MEXaHUYECKOU IHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne YyCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexoa MOTeHIIMATIEHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3yuenune aOCONIIOTHO HEYINPYroro yjaapa ¢ TIOMOIIbIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CHIIBI C U3MEHEHHEM MEXaHMYECKON HHEepruu Teina
Ha [IPUMeEpE PACTIKEHUS PE3UHOBOTO JKI'YTa.

Paszpnes 3. MouiekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuwxkenue. [duddys3us. Xapakrep JBUXKEHUS U
B3aMMOJICMCTBUS YaCTHUL] BellecTBa. Moaenu CTpOEHUs ra3oB, KUIKOCTEH U TBEPABIX
TeN U OOBSICHEHHE CBOMCTB BEIIECTBa Ha OCHOBE 3THX Mojeieil. Macca um pasmepbl
mosekyn. KonudectBo BemectBa. [loctosiHHas ABorapo.

TennoBoe paBHOBecue. Temmnepatypa u e€ usmepenue. lllkana temmeparyp
Llenscus.

Mopens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KHHETUYECKOU
TEOPUH UACATBHOIO ra3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpelHe KUHETUYECKOU
SHEPrUM TEIUIOBOTO ABMKEHHUs 4dacTull ra3a. lllkama temmneparyp KenbBunHa. ['azoBbie
3aKkOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B



UJICATHPHOM Ta3€ C MOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe npeacTaBicHue
U30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuyeckue yCTporuCcTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIeCTBa, (GOTOrpaguu MOJIEKYI
OpraHUYECKUX COECIUHEHU.

OnpIThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO ABUKEHHUS.

Mogens onbita lTepHa.

OnbIThI, 10Ka3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogens, HIUTIOCTpUpPYOIIas MIPUPOAY AABJICHHUS ra3a Ha CTEHKHU COCYa.

OnpIThl, WUTIOCTPUPYIOLIME  YpPaBHEHHE  COCTOSIHUMSA  HMACAIbHOIO  Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Macchl BO3/1yXa B KIIACCHOM KOMHAaTe Ha OCHOBE U3MepeHui o0bEmMa
KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO3AyXa B HEM.

HccnenoBanue 3aBUCHUMOCTH MEXAY NapaMeTpaMH COCTOSIHHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamMuKu

TepmoauHaMuueckass cucTeMa. BHYTpeHHsIET SHeprus TepMOAMHAMHUYECKOMN
CUCTEMBI M crocoObl €€ u3MeHeHus. KonnuecTBo TemnoTel M padoTta. BHyTpeHHss
SHEPrus OJTHOATOMHOTrO WJEAJbHOro Tra3a. Buabl Temnonepenayu: TEIonpOBOAHOCTD,
KOHBEKIIUS, U3JIyYeHHUe. Y ielibHasi TeII0EMKOCTh BellecTBa. KoinuecTBo TEMIoThl Npu
TEeIIonepeaaye.

[Tonsitue 00 anmuabatHoM mponecce. IlepBwlif  3aKOH  TEPMOJMHAMMKH.
[IpumeHneHrne mnepBOoro 3akoHa TEpMOAMHAMUKHM K u3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MPoOIeccoB B MPUPO/IE.

TernoBbie Mamuubl. [IpuHnmnel qedcTBUs TemioBbix MamuH. [IpeobpasoBanus
SHEPrUd B TEIUIOBBIX MamuHax. KoadduimeHnT mone3Horo AeMCTBUS TEIIOBOU
mamuHbl. Hukn KapHo M ero xo3(p(UUHUEHT MONE3HOTO ACHCTBUA. DKOJIOTMYECKUE
npo0JIEMbI TEMIOIHEPTETHKHY.

TexHuyeckure yCcTpoilcTBa U MPAKTUUECKOE MPUMEHEHHUE: JBUTaTeb BHYTPEHHETO
cropanusi, ObITOBOM XOJOJWIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpPEHHEN 3HEPrUM Tella MPU COBEPILICHUU PadOThI: BBUIET MPOOKHU
u3 OyTBUIKU TOJ IEHCTBUEM C)KAaTOro BO3[yXa, HarpeBaHue 3pupa B JIATyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAITH).

N3menenue BHyTpeHHEH SHEprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.
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OnbIT M0 aAabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM OTHHUBOM).

Mopenu mnapoBoil TypOWHBI, JBHUraTeisi BHYTPEHHETO CTrOpaHusi, pPEeaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpbHOM TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHaeHcanusi. Mcmapenwe u kuneHue. AOCOIOTHas U
OTHOCHUTEINIbHAA BIAXHOCTh BO3ayxa. HaceimeHHslii mnap. YaenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHHSI OT JaBJICHUS.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU3OTPOIHUS CBOWMCTB
kpuctayioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue w
KpUcCTan3anus. Y aeinbHas Terora miasieHus. Cyonumarus.

YpaBHeHuUE TEMI0BOrO OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM
YUCJIE HAHOMATEepUaJioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJIEHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

Habnronenue HarpeBaHus U MIIABJICHUS KPUCTALUIMYECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTalIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoguHaAMHUKA

Tema 1. Inekmpocmamuxa

DneKTpu3anus Tell. JJIEKTpUUeCKui 3apsl. J(Ba BUAAa SJIEKTPUUECKUX 3apsioB.
[IpoBOOHUKH, NUAJIEKTPUKH U MOJYIMPOBOJAHUKH. 3aKOH COXPAHEHHS JIEKTPUUYECKOTO
3apsna.

B3aumopeiictBue 3apsanoB. 3akoH Kysnona. TodeuHbBI AJIEKTpUUECKUN 3apsl.
Onektpuueckoe  mone.  Hampsoxk€HHOCTh — 3nekTpuueckoro  nois.  I[lpuHuun
CYyHEPHO3ULINH JIEKTPUUECKUX o€, JINHUN HANIPSYKEHHOCTH SJIEKTPUUECKOTO TOJIS.

PabGora cun snekrpocrarnueckoro mnosst. [lorenmman. PazHocTe moOTEHIIMANOB.
[IpoBOHUKM M AMDJIEKTPUKU B 3JIEKTPOCTATUYECKOM ToJie. Jludnexrpuueckas
IPOHULIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. OIEKTpOEMKOCTh IIIOCKOrO KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.
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TexHuyeckue yCTPOMCTBA M INPAKTUYECKOE IIPUMEHEHHE:  JIIEKTPOCKOIL,
ANEKTPOMETP,  dJEKTpOCTaTHUecKas  3aluTa, 3a3eMJICHHUE  BJIEKTpOnpuOOpoB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN anapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUION[AAW IUIACTHH,
PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKHAN TOK. Y CJIOBUS CYILECTBOBAHUS YJIEKTPUUYECKOrO TOKA. MICTOYHMKHN
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTka Lenu.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE. Y NIEIIbHOE  CONPOTUBIICHHE  BEILECTBA.
[TocnenoBarenpHOE, NApaIEIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOHUKOB.

Pabora  snmekrtpuueckoro  Toka.  3akoH  JDxkoyms—Jlenna.  MoiHOCTh
AIEKTPUYECKOrO TOKA.

DONEeKTpOABMKYIAsl CHJIa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKAa. 3aKOH
Oma 1t MOJTHOM (3aMKHYTOM) AsekTpuueckoit nenu. Koporkoe 3ambikaHue.

DJIEKTPOHHAS MPOBOAUMOCTH TBEPABIX METAJLIOB. 3aBUCUMOCTH COIPOTHBIICHHS
METAJIIOB OT TemuepaTypsl. CBEpXIpOBOINMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M MPUMECHAs! IPOBOAUMOCTh HOJTYTIPOBOJHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTPUYECKMA  TOK B pacTBOpax W pacIiulaBax  JAJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOINALNS. DIEKTPOIIHU3.

DneKTpudeckuii Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBINA pa3psil.
Monnus. [1na3ma.

TexHuyeckne ycTpoNCTBA U MPAKTUUECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHHUKHU TOKA, 3JIEKTPOHArpeBaTesIbHbIe TPUOOPHI, JIEKTPOOCBETUTENBHBIE
npuOOpbl, TEPMOMETP  CONPOTHUBICHMS, BaKyyMHbIM JHOI, TEPMHUCTOPHI U
(doTope3nCTOpPhl, MOTYIPOBOAHUKOBBINA MO/, FaJIbBAHUKA.

Jlemoncmpayuu
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N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh  CONPOTHUBJIECHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TJIOIA I TTOTIEPEYHOT0 CEUCHHS U MaTepuara.

CwmenianHoe CoeIMHEHUE MTPOBOJHUKOB.

[Ipssmoe  wm3MepeHue  dneKTpoaBMXKywled cwibl. KopoTkoe — 3aMblkaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JEKTPOTUTOB.

NckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHune cMeaHHOro COeIMHEHUST PE3UCTOPOB.

N3Mmepenue »AEKTPOABMKYIIEH CHJIBI UCTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTUBJICHUSI.

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kjacce ocyuIecTBISETCS C yUETOM
CoZIepKaTEeIIbHBIX MEKITPEAMETHBIX CBSI3CH C KypcaMy MaTeMaTHUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle noHamus, CBS3aHHBIE C HM3YYEHHMEM METOJOB HAy4YHOIO
MO3HAHMS: SBJICHUE, HAy4YHBIN (akT, TUNoTe3a, puznueckas BEIUMYMHA, 3aKOH, TCOPUSI,
Ha0JII0/IEHKE, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIETb, H3MEPEHUE.

Mamemamuxa: pelleHHE CHUCTEMbl YpaBHEHUW, JHUHEHas (QyHKUWsA, napado:a,
runepOosa, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU: CHHYC, KOCUHYC,
TAHIME€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPBI M HX
MPOEKIIUKA Ha OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexanuyeckoe IBH)XEHUE B KUBOW mnpupoie, auddysusi, ocmoc,
TEMJI000MEH KUBBIX OPTraHW3MOB (BHIbI TEIUIONEPENAAaUn, TEIJIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumusi: DTUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE AaTOMOB WU MOJIEKYJ, MOJb
BEIIECTBA, MOJIAPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEIl, KUIAKOCTEU U Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAJIOB, SJIEKTPOJIUTUYECKAs TUCCOLMALINS, TalIbBaHUKA.

T'eoepagpus: BnaxXHOCTh BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe IBMXKEHHUM C MCIOJIb30BAHMEM MEXaHHU3MOB, YUYET
TpEHUsS B TEXHUKE, MOJIIWITHUKUA, UCMOJb30BAHUE 3aKOHA COXPAHCHMS HUMITYJIbCa B
TeXHUKE (pakera, BOJOMET W JApPYrue), ABUraTEIh BHYTPEHHETO CrOpaHusi, MapoBas
TypOuHa, OBITOBOM  XONOJWIHHUK, KOHIUIIMOHEP, TEXHOJOTHH  IOIYUYCHUS
COBPEMEHHBIX MAaTEpUajOB, B TOM YHUCJIE HAHOMATEpUaJIOB, M HAHOTEXHOJOTHH,
ANIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJIEHHUE DJIEKTPONpPHOOPOB, KCEPOKC, CTPYWHBIN
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NPUHTEP, dJIEKTPOHATrpEBaTENbHbIE MPUOOPHI, JIIEKTPOOCBETUTEIbHBIE TPHUOOPHI,
rajbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. In1eKmpomacHUMHAA UHOYKUUS

[TocTtostHHbIE MarHuTHL. B3auMOJeWCTBHE IOCTOSHHBIX MAarHUTOB. MarnuTtHoe
nosie. Bektop MarHuTHONW WHAYKUMHU. [IpyHIUIT Cyneprno3uuuyM MarHUTHBIX TOJIEH.
JluHnn MarHUTHOM MWHAYKUMH. KapTuHa JWMHAM MarHUTHOM MWHAYKIHMHM — TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJsie MPOBOJHHUKA ¢ TOKOM. KapTuHa JIMHUKA MHIYKIMA MarHUTHOTO
noJisl JUIMHHOTO TPSIMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA,
KaTylKu ¢ TokoM. OnbIT Dpcrena. BzanmoaeicTBrue NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJib U HallpaBJICHUE.

Cuina Jlopenia, e€ MOIynb U HampaBieHue. J[BUKeHUE 3apsKEHHON YacTHUIHI B
OJTHOPOJHOM MarHuTHoM Tosie. PaGora cuitel JlopeHiia.

SIBneHHE ANEKTPOMATHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHOW HHIYKIUU.
DIIEKTPOABIKYIIAS CUJIA MHAYKIIMHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKUUKU Dapajes.

BuxpeBoe nsnexkrpuueckoe 1oje. OJEKTPOABMXKYIIAs CWJIA WHIYKOUA B
IIPOBOJHUKE, IBUKYIIEMCS ITOCTYIATENIBHO B OJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHnykTuBHOCTE.  SIBIEHHME  CAMOMHAYKUMH.  ODJIEKTPOABWXKYIIAs  Cuja
CaMOMHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4yeckre ycTpoiCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJIBUTATENb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
VWHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIWA MAarHATHOTO TIOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBNeHHE 3IEKTPOMATHUTHOW UHAYKIHUU.

[Ipasuno Jlenua.
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3aBUCHUMOCTh 3JIEKTPOJBIKYILEH CHUJIbI HHAYKIUHA OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKA.

SBneHue cCaMOMHAYKIUH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydenne MarHuTHOTO MOJIsi KATYIIKU C TOKOM.

UccnenoBanue nelcTBHs MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sSBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KOJ1€0AHUSA

KonebarenbHas cucrema. CBOOOHBIE MEXaHUUYECKUE KojieOaHus. ['apMoHnUeckue
koneOanus. Ilepuon, yactora, ammuryaa u ¢asza konedanuil. IIpyKUHHBII MasgTHHK.
MaremaTudyecknii MasiTHUK. YpaBHEHUE rapMoHUuYeckux KkoisieOanwil. I[lpeBpaiienue
SHEPrUM NMPU FAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenbubiit  koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KojieOaHus B
UJCATBHOM  KOJEOATebHOM KOHType. AHAJIOrus MeXAy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KojeOanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTHH B
U/I€aJIbHOM KOJe0aTeIbHOM KOHTYPE.

[IpeacraBnenre o 3aTyxarolux KojiebaHUsAX. BbIHyXJICHHBIE MEXaHHUYECKUE
koneOanus. Pezonanc. BeiHyX€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[IepemennsbIil TOK. CMHYCOMIAIBHBIA TEPEMEHHBIM TOK. MOIIIHOCTH MEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA M HAIIPSKEHHUS.

Tpancpopmarop. IlpomsBoacTtBo, mepemaya U MOTpeOJIECHUE DIECKTPUUECKON
SHEPruu. OKOJIOTMYECKHE PHUCKM TPU TPOU3BOACTBE dJEKTposHepruu. KymnbpTypa
VCIIOJIb30BAaHUS AJEKTPOIHEPTHH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHUE: IIEKTPUUECKUN 3BOHOK,
reHepaTop IMEPEMEHHOTO TOKA, JMHUU dJIEKTpOIIepeay.

Jlemoncmpayuu

UccnepoBanne mapaMeTpoB  KojieOaTelbHOW  CUCTEMBbI  (TIPYXUHHBIM WU
MaTEeMaTUYECKUI MAATHHK).

Habnronenue 3aryxarommx KojieOaHuil.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHMIA.

Ha6nronenue pesonanca.

CB0OOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMsl  (3aBUCUMOCTH CHJIBI TOKA W HAINpPSOKEHUS OT BPEMEHHU) IS
AJIEKTPOMATrHUTHBIX KOJIEOAHMIA.

Pesonanc 1mpu  1mocienoBaTENbHOM — COCAMHEHHUM  PE3UCTOpPA,  KaTYIUKHU
MHIYKTUBHOCTHU M KOHJIEHCATOpA.

Mopenb TMHUY JIEKTPONEPEAAUH.
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Vyenuueckuii sxcnepumenm, 1abopamopusie padbomol

NccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIbIX KOJIEOaHUM rpy3a Ha HUTH OT JJIMHBI
HUTHU U MACCBI IPpy3a.

HccnenoBanne nmepeMEHHOr0 TOKa B LEMM M3 IMOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBL, ycinoBus —pacnpoctpaHeHus. Ilepuon.  CkopocTh
pacrpocTpaHeHus W JuIMHA BOJIHBL.  [lomepeuHble W NPOJOJNBHBIE  BOJIHBIL.
WnTepdepentus u nudpakiius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCIIOBUSI M3Iy4YEHUS BJIECKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanus BekTtopoB E, B, V B anexkrpomarHutHON BosiHE. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPAK€HHE, MpEIOMIICHUE, MoJspu3anus, Audpakuus,
uHTephepeHus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[Ilxkana >IEKTPOMAarHUTHBIX BOJIH. [IpyMeHeHME JJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeNIeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckue yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHHME: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YyJIbTPA3BYKOBas JHArHOCTHMKA B TEXHUKE W MEAMIMHE, pajap,
pamuonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesepor, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nuntepepenunu u 1udpakimi MEXaHUYECKUX BOJH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYJ0M M 4aCTOTOMN
KOJIeOaHMUIA.

HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJH: OTPa)XEHUE, MPEJIOMIICHUE,
noJispu3anys, 1udpaxuus, THTEpPepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas onrtuka. [IpsMonuHeHOE  pacnpoCTpaHEeHHWE CBETa B
OIHOpOIHOM cpene. JIyd cBera. ToUeUHBINM UCTOYHUK CBETA.

Otpaxkenne cBeTa. 3aKOHBI OTpaxkeHusi cBera. lloctpoenune wuzoOpaxkeHUil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TPEIOMJICHUS CBeTa. AOCOIIOTHBIN TOKa3aTelhb
npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbBIl  yroia MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.
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Hucnepcus ceeta. CioxHBIN cocTaB Oenoro cBeta. LIser.

Cobuparonire u paccenBaroiue JUH3bl. ToHKas nuH3a. POKYCHOE PAaCCTOSIHUE U
onTHYecKas cuia TOHKOW JuH3bL. [locTpoeHue wu3zo0pakeHwii B coOuparomux U
pacceuBaromux JnH3axX. DopMysia TOHKOM JUH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTtepdepennus cBera. KorepeHTHbIE MCTOUHUKHU. Y CIOBHS
HAOIIOJICHUs] MAaKCUMYMOB M MUHHUMYMOB B HMHTEP(EPEHIIMOHHOW KapTUHE OT ABYX
cUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. JudpaknnonHas pemérka. YcaoBue HAOTIOIECHUS TJIABHBIX
MaKCHMYMOB IPHU NaJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHudyeckre yCTpPOWCTBA U  MPAKTUYECKOE TNPUMEHEHHE: O4YKH, JIyIa,
dboToanmapaT, NPOEKIIMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
mudpakIMOHHAs PEMIETKA, TTOISTPOUSI.

Jlemoncmpayuu

[IpsMonuHEiHOE PacHpOCTpAHEHUE, OTPaKEHHWE U  IPEJOMJIIEHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanue CBOMCTB N300payKeHU B TUH3AX.

Mogenu MUKpocKomna, TEJIECKOa.

Habnronenue nuatepdepeHinu crera.

Habnronenue nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOINIbI0 JUGPAKIIMOHHON PEHIETKH.

HaGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomol

N3MmepeHue nokazaress npeaoMIeHUs CTEKIIa.

WccnenoBanune cBOMCTB N300payKeHU B TUH3AX.

Hab6nronenue nucnepceuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIBHOCTH

I'pannupl OpUMEHUMOCTH Kiaccuyeckol MexaHuku. [locTynaTel cnenuanbHOU
TEOPUU OTHOCHUTEJIILHOCTH: WHBAPUAHTHOCTH MOJAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
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CBsi3p Macchl C HHEPrUEd M HUMIYJbCOM PEISTUBUCTCKONW YaCTULbI. DHEPTHs
IIOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsa3u sHEepruu (HOTOHA C €ro YaCTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie u ucciuenoBanue (orodddexra. Ompiter A. I'. CronetoBa. 3aKOHBI

dotorddexra. VYpaBuenue DOitHmTeitHa s poroaddexra. «Kpacnas rpanuiay
dboTorddexra.

JlaBnenue cBera. OnbwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBHUE CBETA.

Texnuueckne yCTpPOWCTBA U MPAKTUYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

Ceetoauop.

Conneunas Oatapesi.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmbiThl Pezepdopna 1mo paccessHUO o -4acTHIL.
[Tnanerapras monens atoma. Iloctynatel bopa. M3nydenne u mornomieHne GoTOHOB
IIpU [EPEX0J/ie aToOMa C OJIHOIO YPOBHSI SHEpPruu Ha Apyroil. Bunabl cniektpoB. CnekTp
YPOBHEHN SHEPIUHU aTOMa BOAOPOLA.

BonnoBeie cBoiicTBa yactuul. Bonnsl ne bpoitns. KopryckynsipHO-BOIHOBOM
yau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOE NMPUMEHEHHUE: CHEKTPAIBbHBIA aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu

Mopguens oneita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue muHeYaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

Habmronerne mmHEHIaTOr0 CrieKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIIOXKHOCTh CTpOoeHHs sapa. OTKpbITHE
pamuoakTuBHOCTU. OmnbIThl Pe3epdopaa mo ompeneneHuro cocTaBa paJMOaKTUBHOIO
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u3nyuyeHus. CBoiictBa anbga-, Oera-, ramMmma-u3iydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBBIE OPTAHU3MBI.

OTtkpsiTHE [IpOTOHA 151 HEUTpPOHA. Hyxnonnas MOJIEJIb saapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anba-pacniaa. DIEeKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. ['amma-u3myuyeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sAIep.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaeMbl 1 NEPCIEKTUBBI SAEPHON
SHEPreTUKHU. DKOJIOTMYECKNE ACIIEKThI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoabl HAOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHII.

@yH1aMEeHTaNIbHbIE B3aUMOJEHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, simepHbiii peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CU€TunK MOHU3HUPYIOIIMX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pasznes 8. DiieMeHTHI aCTPOHOMUM U aCTPOGU3MKH

Otanbl pa3BUTHS acTpoHOMHH. [IpuKkiiaiHOE U MHUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nusi, spkue 3BE3/bI, IUIAHETHI, WX BUIUMOE
JBIDKCHHUE.

CoiniHeuHas cucrema.

Counnriie. ConHeuHas akTUBHOCTb. MicTounuk sHeprun CosHua U 3BE31. 3BE3IbI, X
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMma «CHeKTpaJIbHbINA KIacC — CBETUMOCTbY. 3BE3/bI
[JIABHOM TIOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3]
[JIABHOM  TIOCJIEIOBATENILHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE
pEeACTaBICHUS O MPOUCXOXKICHUH U 3BooNMU CoJIHIIA U 3BE3/T. DTaMbl )KU3HU 3BE3I.

Mineunsiii I[lyte — nHama [amaktuka. Ilomoxenwe u aBwxeHue CoiHIa B
lanaktuke. Tunbl ramakTuk. PaguoranakThku W KkBazapbl. UEpHbIE ABIPBI B sApax
rajaKTUK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O06ma. PazOeranue rajaakTHK.
Teopus bonpmoro B3pbiBa. PeIMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabooenus
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HaGntoneHuss HEBOOPYKEHHBIM TIJIa30M C HCIHOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH JUIsl OTpeIeTICHUS MOJI0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3us CEeBEpPHOro MOJylapus U IpKUeE 3BE3/bI.

Habnronenus B treneckon Jlynsl, mianet, Mueunoro [lyTu.

O06o0maromiee NOBTOPEHUE

Ponb ¢husuku 1 acTpOHOMUU B 9KOHOMHYECKOU, TEXHOJIOTMUECKOM, COIMaIbHON 1
ATUYECKON cdepax AesTENbHOCTU YEJIOBEKa, poJib U MECTO (U3UKU U aCTPOHOMHUU B
COBPEMEHHOW HAy4yHOM KapTHHE MHpa, PoJib (PU3MUECKOW TEOpuu B (POPMUPOBAHUU
NpEICTaBICHUNA O (PU3MUECKON KapTHHE MHpa, MECTO (PU3UUECKOW KapTUHBI MHpa B
o011eM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kiacce ocyliecTBiAsSETCS ¢ yUETOM
coZiep KaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemnvle noHamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (QakT, rumnores3a, puanyeckas BEIMYMHA, 3aKOH, TEOPUS,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETPUUECKUE (DYHKITHH:
CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOpPbl M HX NPOEKUWH HA OCH KOOPIAWHAT, CJOKEHUE BEKTOPOB, IMPOU3BOIHBIC
AJIeMEHTapHbIX (QYHKUUN, MPU3HAKU 0100 TPEYrOJbHUKOB, ONPEACIICHUE TUIOIIA N
IVIOCKUX (puryp u 00b€ma Ted.

Buonocus: snexTpuyeckue sBICHUS B )KUBOUM pUPOJIE, KOeOaTeIbHbIC ABIKEHUS
B JKMBOHM MPUPOAE, ONTHYECKHUE SBICHUA B >KUBOM MPUPOJAE, NCUCTBUE paguallid Ha
KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIIMYECKON pEIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpagpusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX pyhA, (poTochEéMKa
36MHOW MOBEPXHOCTH, NPEICKAZAHUE 3EMIIETPSCECHUN.

Texnonoeus: JWHAMA  BJEKTpONEpenady, TEHEpaTop IEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, HHAYKIIMOHHAS M€Yb, Paaap, paIuONpPUEMHUK, TEIIEBU30D, AaHTCHHA,
tenedon, CBY-neub, NPOEKIMOHHBIM amnmapaTr, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBLI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeameta «dusrkay Ha ypOBHE CpeIHETO 00111ero o0pa3oBaHus
(6a30BbIl  YpOBEHb) JOKHO OOECHEUYUTh JIOCTMIXKEHHE CIEAYIONIUX JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbDI

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS Yy4yeOHOro mnpenMera «DPu3nKa» TOHKHBI
OTpaxxaThb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYaOIMIMXCA  PYKOBOACTBOBATHCS
chopMHUpPOBAHHOW BHYTPEHHEH MO3UITUEH JTUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHHX YyOEXICHHH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
pOCCUHCKOTO OOIIEeCTBA, PACIHIMPEHHE >KU3HEHHOTO OMbITa U OIbITa JACSATEILHOCTH B
MPOLIECCE PEATN3AMN OCHOBHBIX HAIPABICHUN BOCHHUTATEIBHOW AEATEIBHOCTH, B TOM
YuUCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIUU OOYydYarOIIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

MIPUHATHE TPaIUIIMOHHBIX 00111€4eTOBEUECKUX T'YMaHHCTUYECKUX u
JEMOKPATHUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JICSTEIBHOCTh B MHTEpEcax TIpakAaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHONU OpraHU3aIINY;

YMEHHUE B3aUMOJICHCTBOBATh C COLUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIIUSAMY 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NATPUMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJJapCTBEHHBIM CUMBOJIAM, JOCTUKECHUSIM POCCUUCKUX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHUYECKOIO ITOBEJICHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CUTYyallMIl0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM UYHCJIE B
NEATEIbHOCTU YUYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs SCTETUKY HAy4dYHOrO TBOPYECTBA,
npucymero pusndeckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMSI:
20



UHTEPEC K Pa3IUYHbIM chepaM MpoecCHOHATBHON ACSATENBHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEpINAaTh OCO3HAHHBLIN BHIOOp Oyaymien
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC IJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOPa30BaHUIO B 001acTH (PU3UKU
Ha NPOTSHKEHUU BCEU )KU3HU;

6) ’K0J10rH4ecKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCThH SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJI00AIBHOIO XapakTepa
AKOJIOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE W OCYUIECTBICHUE ACHUCTBUUA B OKPYXKAOLIEH Cpeae Ha OCHOBE
3HAHHUS LEJIeH YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paCHIMPEHUE OIbITa JEATEILHOCTH JKOJIOTMYECKOM HAIpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMSL:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HaHHWE I[IEHHOCTU HAy4YHOW JESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE H3YUYEHUS
(U3HKHU OCYIIECTBIIATh MPOEKTHYIO U UCCIEAOBATENIbCKYIO NEATEIbHOCTh MHIUBUYAIBHO
U B rpymre.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIEe el CTBUS
ba3oBbie Jloruyeckue aeicTBUA:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPENICNIATh LETU ICATEIBbHOCTH, 3aJ1aBaTh TapaMeTPbl U KPUTEPUH UX JOCTHKCHUS,

BBISIBJISITh  3aKOHOMEPHOCTH U TIPOTHUBOPEYMS B pPacCMaTPUBAEMBIX (HU3NUECKHUX
SIBIICHUSX

pa3palarbiBaTh IUIAH PEIICHUS MPOOJEMbI € YUYETOM aHaIM3a WMEIOIINXCS
MATEPHUAJIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTh, OICHUBATh COOTBETCTBUE PpE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIHLHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH PabOTy B YCJIOBUSX PEAIbHOTO, BUPTYaJbHOTO H
KOMOMHUPOBAHHOI'O B3aUMOJIEUCTBUS,

pa3BUBaTh KPEATHBHOE MBIIIICHHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBareabCKHe AeiCTBUS:

BJIAJICTh HAY4YHOM TEPMHUHOJOTHEH, KIIOYEBbIMU TMOHATHUSAMH U  METOJaMU
(u3HUECKON HAyKU;
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BJQJIETh HaBBIKAMU Y4YE€OHO-MCCIIEIOBATEILCKOM W TPOCKTHOM JIEATENbHOCTH B
00nacTu (U3UKH, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY METOJ/IOB
pelieHus 3aaa4 (pu3nIecKoro coepikanus, IPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

BJIA/IETh BUJIAMU JICATEIBHOCTH MO MOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMUHBIX yU4€OHBIX CUTYyalHsIX, B TOM YHCIIC TIPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TTPUYMHHO-CJICJICTBCHHBIC CBSI3M W aKTYaJU3MPOBATh 3aJiayy, BBIIBHUTATh
TUIOTE3Y €€ pelIeHHs, HaXOAUTh apryMEHTHI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHNUS,

aHAIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEIICHUS 3aJladyd Pe3yJbTaThl, KPUTHUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTrHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 33/1aul B 00pa30BaTEIBLHOMN JIEATEIILHOCTH,
B TOM YHCJIC TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

yMETh  TMEPEHOCUTh 3HaHUs 1o  (GU3UKE B  MPAKTHUYECKYH0  00JIacThb
KU3ZHENIEATEbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TIOXO0/IbI U PEIICHIS;

CTaBUTh MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

PabGora ¢ mnpopmaumeii:

BJAJIETh HAaBBIKAMU TONYy4YCHHs] HWHPOpMAIuu (U3HUECKOTO COACPKAHHUS U3
UCTOYHUKOB pA3HBIX THIOB, CAMOCTOSTEIHHO OCYIIECTBISITH TOUCK, AaHAaJU3,
CUCTEMATU3AIMI0 W HMHTEPIpETAlui0 WHPOPMAIMK PA3TUYHBIX BUIOB U (GopM
IIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTh HMHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHHA B
pEIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX 33/1ad C COOIOACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEpkKaHUS B PazNUYHBIX (opmaTax ¢ y4éToM
Ha3HauYeHHUs HWH(pOpMAMKM M LENEeBOM ayJuTOpPHUH, BbIOMpas ONTHUMAIbHYIO (opmy
MPEJICTABICHUS U BU3YyaTH3aIIH.

KoMmyHnkaTHBHBIE YHHBeEpCAJbHbIE Y4eOHbIe 1eHCTBUS:
OCYULIECTBJIATH OOLIEHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JAESATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIlMi U CMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO M JOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;
NOHUMAaTh U UCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUTyaIbHOW PabOThI;
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BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C yUETOM OOIIIUX MHTEPECOB U
BO3MOKHOCTEM Ka)KJI0TO YieHa KOJUIEKTHUBA;

NPUHUMATh 1E€JM COBMECTHOM AEATEIIbHOCTH, OPraHW30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ NJOCTUKEHUIO: COCTABIIAITh IJIAH JEUCTBUM, PACTIPENCIISITh POJIH C YUETOM
MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOr0 yYacTHHKAa KOMAaHIbI B OOIIWN
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE  IPOEKThI, OLEHUBATh HWJEH C TO3UIUU  HOBH3HBI,
OPUTUHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATETUUYECKOE IOBEACHUE B PA3JIMWYHBIX CUTYaLUSX,
NPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOATENbHO OCYIIECTBISATh [MO3HABATENbHYIO JAESITEIIbHOCTh B 00JacCTH (U3UKU
Y aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4U;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEUICHUS PACYETHBIX M KA4ECTBEHHBIX 3a7ad,
TJIaH BBITIOJIHEHUS TIPAKTUYECKON PabOThI C yUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U IIPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeaTh OCO3HAHHBIM BBHIOOP, apTYMEHTHPOBAThH €Tr0, OpaTh Ha ce€0s OTBETCTBEHHOCTH
3a pellIECHHE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TIPOSIBICHUIO JPYIULIUM B 00nacTu (U3UKH,
MIOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, SJMOUNOHAJIbHbII HHTEJJIEKT:

aBaThb OIIEHKY HOBBIM CHUTYyalllsM, BHOCUTb KOPPEKTHUBBI B J€ATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIaJICTh HAaBBIKAMU I[IO3HABATEIbHONW pPEGIECKCUM KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUI U MBICIIMTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU IS OLEHKH CHUTYyalllH, BBIOOpA BEPHOTO
peuieHus;

yMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIECHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MPU aHATIU3€E PE3yJIbTaTOB ACATEILHOCTH;

MIPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJIU3€ PE3yJIbTaTOB ACSATEIbHOCTH;

NpPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH.
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B nponecce nocTtukeHHs] JIMUHOCTHBIX PE3YJbTAaTOB OCBOEHHUS IMPOrpamMMbl IO
busnke A ypoBHA CpPeAHEro o0Iiero oopa3oBaHus y 00y4arolUXCsl COBEPILIEHCTBYETCS
SMOIMOHANIbHBIN MHTEIUIEKT, MPEANOIaratonini copMUpPOBAHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIOMIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU chephl, OBITH
yBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMsI,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE  NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBENIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K AMOIIMOHAIBHBIM
M3MEHEHUSIM U MPOSIBISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAILIMU, BKIIOYAIOIIEN CTpEMIIEHUE K JOCTH)KEHUIO 1EJIU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEMUCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TIOHMMATh SMOIIMOHAIBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEKUBAHUIO;

COLIMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATH OTHOLIEHUS C
JIPYTUMHU JIIOJAbMH, 3a00TUTHCSI, IPOSIBISATH HHTEPEC U pa3periaTb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kijiacce mpeaMeTHbIE Pe3yibTaThl HAa 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBaTh HA TNpUMEpax poiab M MecTo (u3uku B GHOpPMHUPOBAHUU
COBPEMEHHOW HayYHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHIA,
B [IPAKTUYECKOU JEATEIBHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIIBI MPUMEHEHHS U3YUCHHBIX (PU3NYECKUX MOJENIeH: MaTepralibHas
TOYKa, WHEpLHalbHas cuCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, HICANbHBIM ras,
MOJIENTM CTPOCHHUSI Ta30B, KUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIA SJIECKTPUUYECKUN 3apsjl
npu petieHuu GU3NYecKux 3aaay;

pacrio3HaBath (U3UYECKUE SIBJICHUS (ITPOIIECCHI) U OOBSICHATH X HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOEHUS BELIECTBA W
ANEKTPOJMHAMUKH: PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSAMOJIMHEMHOE JBH)XXECHHE,
CBOOOJHOE MaJieHUE TeJ, IBIXKEHHE IO OKPY>KHOCTH, MHEpIMs, B3aUMOJCHCTBUE Tell,
mudy3usi, OPOYHOBCKOE JIBHIKEHHME, CTPOCHHE >KMJIKOCTEW M TBEPIBIX TEJ, U3MEHEHHE
o0b€éMa Tel TMpu HarpeBaHuM (OXJIAKIECHHH), TEIUIOBOE pPaBHOBECHE, HCIapeHUE,
KOHJIEHCAlWs, IUIABJICHUE, KPUCTAIUIN3ALMS, KUIIEHUE, BIAXXHOCTh BO3/1yXa, MOBBILICHHE
NABJICHUS ra3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYJIE€, CBSI3b MEXK]y MHapameTpamu
COCTOSIHUSI Ta3a B U30MPOLECCaX, SJIECKTPU3ALIMS TeJl, B3AUMOJICHCTBHE 3apsi/IOB;

ONMKCHIBATH MEXAHUYECKOE JBUIKEHUE, UCIHOJb3Yysl (PU3NYECKHE BEJIMYMHBIL:
KOOpJIMHATa, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHJla, UMITYJIbC
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Telna, KUHETHYecKass »DJHEprusi, TMOTEHIUalbHAs »HEPrus, MexaHudeckas paboTa,
MEeXaHU4YecKasi MOIIHOCTh; MPHU ONMUCAHWU MPaBUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOIb3YEMbIX BEJIMUYMH, UX OO0O3HAYEHUS U E€IUHUIIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIONIUE JAHHYIO (PU3NUECKYIO BEJIMUUHY C JIPYTUMH BETUUUHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJl W TEIUIOBBIE SIBIICHHS, UCIOIb3YS
¢u3nueckre BETUYHMHBI: JaBJIICHUE ra3a, TeMIEparypa, CpelHss KUHETUYECKas IHEeprus
XAa0THUYECKOT'O JBMKEHUSI MOJIEKYJI, CPEHEKBAIpaTUIHAS CKOPOCTh MOJIEKYJI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsSI JHeEprusi, padora raza, KOIPPUIHUEHT TMOJIE3HOTO JEUCTBUS
TEIUIOBOTO JBUTATeNisl; IMPU OINHCAHUW NPABUIBHO TPAKTOBATh (PUIUUYECKUN CMBICIH
UCIIOJIb3YeMbIX BEIUYMH, WX OO0O3HAYCHUS W EIUHUIBI, HAXOAUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEIIMYHUHAM;

OMMUCBHIBATh M3YyYCHHBIC DJICKTPUYECKHE CBONCTBA BEIIECTBA M DJIEKTPUYECKUE
saBi€HUs (MPOLECChI), HCMHOJIb3YSl (PU3MUYECKUE BEIUYUHBL JJICKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIHAN, Pa3HOCTh MOTEHIMAJIOB; MpHU
OMHCAHUM TPABUIBLHO TPAKTOBaTh (U3MUECKHI CMBICT HCIOJIBb3yEMbIX BEJIMYMH, HX
0003HAaYEHUs U EIUHUIIBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIIME JIaHHYIO (PU3NYECKYIO
BEJIMYUHY C JIPYTUMH BEIUUMHAMU,

aHAMM3UPOBATh PU3MUECKHUE TIPOIECCHI U SBICHHUS, HCTIONIB3YS (DHU3NICCKUC 3aKOHBI U
NPUHIMIIBL: 3aKOH BCeMUPHOTO TsAroTeHus, I, II u IIl 3akonst HproTOHA, 3aKOH COXpaHEeHUS
MEXaHUYECKON HSHEPIruH, 3aKOH COXPAaHEHUsS HUMITYJIbCa, MPUHIMI CYNEPHO3UIINHU CHUJ,
MPUHIIAI PABHOMPABUSI WHEPUUAIBHBIX CHCTEM OTCUETa, MOJICKYJISIPHO-KMHETUYECKYIO
TEOPHUI0 CTPOCHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEHEU KMHETUYECKOW PHEPTUU
TEIJIOBOTO JIBIDKCHUS MOJIEKYJI C aOCOJNIFOTHOM TeMIlepaTypoil, TIEepBBIM 3aKOH
TEPMOAMHAMHUKH, 3aKOH COXPAHEHHUs SJIEKTPHUUECKOTO 3apsaa, 3akoH KynoHa, mpu 3ToM
paznuyaTh CIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHUE U
yCoBUs (TpaHUIlbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE TMPUHIUIBI JEUCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3jinyaTh yCIOBUS UX 0€30MMaCHOT0 UCIOIb30BaHUs B IOBCEAHEBHON KU3HU;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHNIO (PM3UUECKUX SBJICHUM U MPOILIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPEHUH, Npu 3STOM (HOPMYIUPOBATH
npobsieMy/3aadyy M THUIOTE3y Y4eOHOro DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYA0BaHMS, IIPOBOJANUTH OMBIT U (POPMYIMPOBATH BEIBOIBL;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE M3MEpEeHUs] (PU3MUECKUX BEIUYUH, MPU ITOM
BBIOMpATH ONTUMAJIBHBIN CIIOCOO U3MEPEHHUS U UCIIOIb30BaTh N3BECTHBIE METOIbI OILICHKU
IIOI'PEIIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTU MEXIY (DU3MYECKUMU BEIUYMHAMU C HCIOJIb30BaHUEM
MPSAMBIX H3MEPEHUH, PU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyJbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE TaOMUIl M rpaduKOB, AEiaTh
BBIBO/JIbI 110 PE3YJIbTATAM UCCIIEAOBAHNUS;
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coOmro1aTh MpaBuia 6€30MacHOro Tpy/aa MpU MPOBEJACHUH HCCIIEOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HUCCIEAOBATEIbCKOM M MPOEKTHOM MAESTENIbHOCTU C
UCII0JIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPATOPHOTO 000PYI0OBAHMUS;

pemaTh pacu€THhIC 3a7a4d C SIBHO 3aJaHHON (DU3MYECKOW MOJAENbIO, HUCHOJb3Ys
dusznueckre 3aKOHBI M TPHUHIUIB, HAa OCHOBE aHajIM3a YCJIOBHUS 3aJadyd BBIOUpATH
(Gu3MUECKYyI0 MOJIeNb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (HOPMYJIIbI, HEOOXOIUMBIE IS
e€ pelieHus, MPOBOAUTH PAcy€Thl M OLICHUBATH PEAbHOCTh IMOJYYCHHOTO 3HAYCHUS
(bu3UYECKON BEIMUUHBIL;

pemaTh KayeCTBEHHBbIE 3a/laud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXICHHI C ONMOPOI Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3ndecKue
SABJICHUS;

UCIIOJIb30BaTh TIPU PEIICHUH YYEOHBIX 3aJa4 COBPEMEHHbIE HWH()OpPMAIIMOHHBIC
TEXHOJIOTUHU ISl IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIMK U TIPEACTABICHUS YUCOHOM
W HAy4YHO-TIOMYJIAPHOW WH(OpMAIMK, TMOTYYEHHONM W3 PAa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOTy4aeMy0 HH(POPMAIIHIO;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXkKAIOIIETO MHPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH;

MCIIOJI30BaTh TEOPETUYECKHE 3HAHUS MO (M3UKE B TOBCEIHEBHOW >KW3HH IS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpalieHuu C npubopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, IS COXPAHECHHS 3J0POBbsI W COOIIOJIGHUS HOPM DSKOJOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBIMOTHECHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TIIaHUPOBATH
paboTy TpYIIIbI, PAMOHAIBHO PACTIPENLISTh 00S3aHHOCTH M IJIAHUPOBATH JIEATEILHOCTD
B HECTaHJIAPTHBIX CUTYalMsIX, AJCKBAaTHO OLIEHMBATh BKJIaJ KaXJOr0 W3 YYaCTHHUKOB
IPYIIbI B pEIIEHUE paccMaTpUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kiiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBaTh HA TNpUMEpax poiab M MecTo (u3uku B GHOPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKON AEATEIBbHOCTHU JIIOACH, 1IEJIOCTHOCTh U €AMHCTBO (hM3UYECKONW KapTUHBI
MHUPA;

VUYUTHIBATh TPAHUIIBl TMPUMEHEHHS] W3YUYEHHBIX (U3MYECKUX MOJCNICH: TOUYCUHBIH
ANEKTPUYECKUIN 3apsiji, JIyd CBETa, TOYEUYHBIM MCTOYHHK CBETA, SAECpPHAs MOJEIb aToMa,
HYKJIOHHAs MOJIEJIb @aTOMHOTO siJIpa MPHU pPeIIeHUur HGU3NIECKUX 3a]1a4;

pacro3HaBath (GU3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATh X HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKNA W KBAHTOBOW (PU3HMKHU: SIIEKTPUYECKass MNPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XHWMHMYECKOE, MAarHUTHOE [EWCTBUS TOKA, B3aUMOJCICTBHE MAarHuTOB,
ANEKTPOMArHWTHasT WUHAYKUHWS, NEWCTBUE MArHUTHOIO IOJS HAa MPOBOJAHUK C TOKOM U
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IBWOKYIIUNUCS — 3apsifl, DJIEKTPOMAarHUTHBIE KojeOaHWs W BOJHBI, TMPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaKEHHUE, IMpeJoMIIeHHe, WHTeppepeHius, audpakaus u
noJisipu3anusi cBera, aucrepcusi cBera, (doroldnextpudeckuii 3ddext (hororddexr),
CBETOBOE JABJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CIEKTpa aroMa BOJOpOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsl PaJuOaKTUBHOCTb;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBAa BellecTBa (DJIEKTPUUECKUE, MAarHUTHBIE,
ONTHYECKHUE, BJIEKTPUUYECKYI0 MPOBOJUMOCTH PA3JIUYHBIX CPel) U DIEKTPOMArHUTHbHIC
ABJICHHs (IIPOLIECCHl), MCMOb3Ysl (PU3MUECKUE BEIMYMHBI: JIEKTPUUECKHUI 3apsij, cuia
TOKa, DJJEKTPUYECKOE  HAIpPSOKEHUE, JJIEKTPUYECKOE  CONPOTHBJIEHUE, PA3HOCTb
MOTEHIINAJIOB, AJIEKTPOJBIKYINAs Cuiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TIOJIsS, CHJIa
Awmrnepa, cuna JlopeHnla, HHIYKTUBHOCTb KaTYIIKH, OJHEPrUs DSIEKTPUYECKOTO H
MarHUTHOTO TOJIeH, MepuoJl U YacTtoTa KojieOaHUN B KojeOaTenbHOM KOHTYpE, 3apsia U
CWJIa TOKa B MPOLECCE TapMOHUYECKHX »JJIEKTPOMArHUTHBIX KosieOaHuid, (QOKycHOe
paccTosiHMEe M OINTHYECKas CWJa JIMH3bI, [PU OMNUCAHUMU MPABWIBHO TPAKTOBATH
(bu3MUECKUil CMBICI HCIIONB3YEMBIX BEIUYUH, UX O0O3HAYEHUS W €IUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAMU;

OMKCHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIICHHUSI M MPOLIECCHI, UCIONb3Ys (DU3NUYEecKue
BEJIMYMHBL: CKOPOCTh EKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTA CBETA, SHEPIUA U
UMITYJIBC (POTOHA, TEPUOJ] MOTypacianga, SHEPTHUs CBSA3H aTOMHBIX SJEp, NMPU OMHUCAHUH
PAaBUWIHHO TPAKTOBATh (PU3WYECKUI CMBICT MCTOJIB3YEMbIX BEIMUYUH, UX 0003HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIME JAHHYIO (QU3NYECKYI0 BEIMYHMHY C
JIPYTUMH BEIMYMHAMU, BBIYUCIISATH 3HAaUEHNE (PU3NUECKOIN BETUYUHBI;

aHAJIM3UPOBATh (PU3UUECKHUE MPOLIECCHI U ABJICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHBI U
OPUHLUIBL 3aK0OH OMa, 3aKOHBI MOCJIEAOBAaTEIbHOIO M MAPAJIEIBHOTO COEIUHEHUS
IPOBOJHUKOB, 3akoH JDxoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM WHIYKIWHU, 3aKOH
OPSIMOJIMHEMHOTO ~ paclpoOCTPAaHEHUsI CBETa, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
MpEJIOMJIEHUSI CBETa, ypaBHeHHE OWHITEHHA Uil (oTod(PderTa, 3aKOH COXpaHEHHUS
SHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHMSI JIEKTPUYECKOIO 3aps/ia, 3aKOH
COXpaHEHHUS MAacCOBOr0 4MCla, MOCTyJaThl bopa, 3aKOH paguoakTUBHOTO paclaja, Mnpu
ATOM pa3IMyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €Tr0 MAaTEMAaTUYECKOE BBIPAKEHHUE U
yc0Bus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpENENATh HANpPABJICHHE BEKTOPA HMHAYKIMM MAarHUTHOTO IMOJISI MPOBOJHHKA C
TOKOM, cuJibl AMIiepa u cuiibl JIopeHua;

CTPOUTh U OIKCHIBATH H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBINIOJIHATH SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (DU3UUECKUX SIBIEHUI U MPOLIECCOB C
UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHUH: NpH 3TOM (POPMYIUPOBATH
npobjeMy/3aady W THIOTE3y Y4eOHOTO OKCIEpPHMEHTa, COOMpaTh YCTAHOBKY W3
PETI0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;
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OCYIIECTBIIATH MPSMbIE U KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIUYMH, MPU 3TOM
BbIOMpaTh ONTUMAJIbHBINA CIIOCOO U3MEPEHHUS U UCIIOIb30BaTh U3BECTHBIE METO/IbI OLICHKU
IIOI'PEIIHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBHCHUMOCTH (DU3MUECKUX BEJIWYHH C HCIMOJb30BAHUEM MPSMBIX
U3MEpPEHUI: TMpU STOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATh pPe3yJIbTaThl
MOJyYEHHOW 3aBUCHMOCTH (DU3MUYECKHUX BEJIMYMH B BUJIE TaOIUI U TIpadUKOB, AENaTh
BBIBO/IBI 10 PE3yJIbTaTaM UCCIICIOBAHMS;

cOOMIOIaTh MpaBmiia OE30MacHOTO TPyAa MPH MPOBEACHUN MCCIEIOBAHUI B paMKax
y4eOHOT0 HSKCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM AEATEIBbHOCTH C
UCTOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOHCTB U 1JAOOPaTOPHOro 000pyA0BaHNUS;

pemats pacu€THbIE 3a/a4d C SIBHO 3a/JlaHHOM (U3NYECKOW MOJEINbI0, HCIOJIb3Ys
¢u3nyecKkue 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajn3a YCIOBUS 3a/Jaydl BHIOMpATh
(pU3HUECKYI0 MOJIENb, BBLACIATh (PU3NUECKHE BEIMYUHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
e pelieHus, NPOBOAUTH PACYETHl U OLEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHUS
(br3UYECKON BEIMUHUHBL;

pelaTte KayeCTBEHHbIE 3aJauyM: BBICTPAMBAaTh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[ENOYKY PAcCyXJICHUN C OMOPOil HA M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU W (PUZNUECKUE
SIBIICHUS;

HCIIONIb30BaTh TPU pELIEHUM Y4YeOHBIX 3aJady COBPEMEHHblE HH(OpMAalMOHHBIE
TEXHOJIOTMH JJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U TIPEICTaBICHUS YUCOHON
M HAYYHO-TIOMYJISPHON WHQPOpMAIMK, TOJYyYEHHOW W3 pPa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHATU3UPOBAThH NOTydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh NPHUHIMIMBI JEUCTBUS MAIllWH, MPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pa3ianyaTh YCIOBHs UX 0€30M1aCHOTO MCTIONIb30BAHMS B IOBCEAHEBHON KU3HU;

OPUBOJUTH TMPUMEPHI BKIAJa POCCUMCKMX W 3apyOeXHbIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUA 10 (U3MKE B TOBCEIHEBHOW KU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TMpU OOpalieHuu C npudopaMu U TEXHUYECKUMU
yCTpOMCTBAMHM, Ui COXPAHEHUsS 370pOBbSi M COOJIIONEHHS HOPM SKOJIOIMYECKOIO
MOBEJICHUS B OKPYXKAIOIIEN Cpelie;

paboTaTh B IpYIIE C BHIMOJTHEHUEM PA3IUYHBIX COLMATIBHBIX POJIEH, TIaHUPOBATH
paboTy TPYMIIbI, pAllMOHAIBHO PAaCHpPEeNsITh 00A3aHHOCTH U TIAHUPOBATH JEATEIHLHOCTh
B HECTaHAAPTHBIX CUTYallUAX, aJCKBATHO OLIEHWBATh BKJIAJ KaXKIOTO W3 YYaCTHHKOB
TPyNIbl B PEIICHUE paccCMaTprUBaeMOi MPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DIeKTPOHHBIE
HaumenoBanmue
Ne (uu¢posbIe)
pa3aesioB H TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoThI padoThl
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuorexka [JOK
' HAy4YHOTO MO3HAHUSI https://m.edsoo.ruw/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huranuica / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHUS B 6 1 1 bubnnorexa [JOK
. MEXaHUKE https://m.edsoo.1u/7f41bf72
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI Eu6 110K
nonorexa
3.1 MOJICKY AP HO: ? I https://m.edsoo.ru/7f41bf72
KMHETUYECKOUN TEOpUHU
39 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperaTHble 5 bubnuoreka [IOK
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https://m.edsoo.ru/7f41bf72

COCTOSIHUS BEILIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [JOK
4.1 6) 10
fleKTpoctatiia https://m.edsoo.ru/7f41bf72
[TocTosHHBIM
49 ANEKTPUIECKUHN TOK. 12 bubmmoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 63
YACOB 110 [TPOT'PAMME
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11 KITACC

KoaunuecTBO yacoB D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazaen 1. JIEKTPOJIUHAMMUKA
MarsuTHOE€ 1ojJe. BuG 110K
HOINOTEKA
1.1 11 1 3
ICKTPOMATHHTHAA https://m.edsoo.ru/7f41c¢97¢
WHYKUUS
Uroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnudeckue u
bub6aunoreka [IOK
2.1 3JIEKTPOMATrHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢
KOJIeOaHUsI
29 MexaHn4ecKue u 5 ) bu6mmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazzea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cIEITUATIBHOU 4 ) bubmuoreka [{OK
' TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA
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41 DJIEeMEHTHI KBAaHTOBOU 6 bubmuoreka [JOK
' ONTUKU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4
TpocHHe atoMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOC A/PO https://m.edsoo.ru/7f41c¢97¢
Hroro no pazaeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNIeMEHTHI aCTPOHOMUU U 7 | bubnmorexa [JOK
' acTpopu3nuKu https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 7
Paznen 6. OGOBLIAIOUIEE IIOBTOPEHUE
bu6mmoreka [JOK
61 Obobmaromee nosropene 4 https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4
YACOB 110 [TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaundecTBO 9acoB DIeKTPOHHbIE
Ne " BBI
Tema ypoka Kontpoabubie | IlpakTHueckue uHpposkIe
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbl
pecypcbl
dusuka — Hayka o0 IpUpoJic.
Y PP bu6mmoreka [IOK
1 Hayunble MeTO1bI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEero MUpa
Posnb 1 MecTo ¢pu3uku B
OPMHPOBAHUH COBPEMECHHOM
2 I?a quOI;I KapTHHEI 1\/1131/1 a, B 1 bubmorexa LIOK
Y p . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETHHOCTH
JTonaei
MexaHndeckoe JBIKCHIE.
OTHOCHUTENBLHOCTD
Bbu6nuoreka [JOK
3 MEXaHUYECKOTO JIBHKEHUS. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBHOMEpHOE MPSIMOTMHEUHOE 1 bubnnorexa [JOK
JBHKCHHEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE | bubnnoreka [JOK
MPSIMOJTMHEHHOE JIBFDKCHUE https://m.edsoo.ru/ff0c372¢
CB00OIHOE MaicHHE.
6 Yckopenue cBOOOIHOTO 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0c39cc
mageHus
7 KpuBonuHeliHoe qBUXKEHUE. 1 bubnmnoreka [JOK
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JIBrm>keHre MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpuHIMI OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble

bu6nuoreka [JOK

8 cuctemsbl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun

9 CyIIepIro3ulu cwii. Bropon’ bubmuorexka [JOK
3akoH HeroToHa mis https://m.edsoo.ru/ff0c3be8
MaTepHaTbHON TOYKH

10 Tpetuu 3akoH HeroToHa 11st bubnnoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. I[lepas bubmmorexa [TOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuia COnpoTUBIEHUS bubnuorexa [JOK
[PU JBUKEHUU TEJA B https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM rase
[TocrynarensHoe n
BpaIliaTeIbHOE JBUKEHNE

14 a0COJIIOTHO TBEPOTO TEa. bubmmoreka [JOK
MowmenT cuibl. [lnedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 HNMnynsc MaTepuanbHOU TOYKH, bubmmoreka [IOK
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CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE ABM>XKEHHE

https://m.edsoo.ru/ff0c43d6

16

Pabota u MOITHOCTD CHUIIBI.
Kunernueckas sneprus
MarepualibHOM Touku. Teopema
00 M3MEHEHUY KMHETUYECKOH
SHEpPIrUn

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTenumanpHas 3HEprus.
IToreHuunanpHas sHEprus
ynpyro n1eopMupoOBaHHOU
npyxuHsl. [loreHnmanbHas
SHEPrus Teja BOIU3U
MOBEPXHOCTU 3eMJIU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

18

[MorenumnansHpIe 1
HEMOTEHIMANbHBIE CHTbl. CBS3b
paboThl HEMTOTEHIUAILHBIX CHJI
C U3MEHEHUEM MEXaHHMYECKOH
HHEPIUH CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYCCKOH
SHEPTUH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu paboOThI
CHWJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUH Tella Ha
pUMepe PaCTIKCHUS
PE3UHOBOTO KT'YTay
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20

KonTponbHas pabota no teme
«Kunemartuka. Jlunamuka.
3aKOHBI COXPAHCHHS B
MEXaHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe
newkenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHHUS U
B3aMOJICUCTBUS YaCTHII
BelecTBa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX
TN

23

Macca monekyn. KonuuectBo
BeulecTBa. [locrosHHas
ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITxana remnepatyp Llenbcus

25

Wneanpueiii ras B MKT.
OcnoBHoe ypaBHeHue MKT

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTypa Kak
Mepa CpelHEN KNHETUYECKOU
SHEPIUM JIBHKEHUS MOJIEKYJI.
YpaBuenne MeHieneena-
Kuaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lambproHa. ["a30BBIC
3aKOHBI
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JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCHMOCTH

28
MEXK]ly TTapaMeTpaMH COCTOSTHUSA
Pa3peKEHHOTO razay
M3omnporieccrl B naeaqbHOM Tra3e
29 U UX rpaduyeckoe bramorexa OK
p https://m.edsoo.ru/ff0c570e
MPEJCTABICHUE
BnyTtpeHHss sHeprus
TEPMOJIMHAMHYCCKOU CHCTEMbI
30 1 CIIOCOOBI €€ U3MCHEHHS. bu6nuoreka [JOK
KonmdaectBo Temnots! u paboTa. https://m.edsoo.ru/ff0c5952
BryTtpeHHss 3HEeprus
OJIHOATOMHOTI'O HI€aJIbHOr'0O ra3a
31 Bunper Tenonepenauun bubmmorexa LIOK
A pel https://m.edsoo.ru/ff0c5¢36
V nenpHas TEINIOEMKOCTH
1 BemiecTBa. KonuuecTBo TEMIOTRI bu6mmoreka [IOK
IIpU TeIIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHBIi porecc
I1epBrlii 3aKOH TEPMOIMHAMUKHU
33 U €ro IpuMeHEHHE K bubmmorexa ITOK
p https://m.edsoo.ru/ff0cSefc
U30Ipolieccam
HeobpaTumocTs nporeccos B
34 npupoje. Bropoii 3akoH bubmmorexa HOK
PHpoZe. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHI
35 [Mpunnun nevicteus u KIT bu6nuoreka [JOK
TEIJIOBON MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{

37



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKoJ0ru4ecKue npooIemMbl

37
TEIUIOPHEPTeTUKHI
Ob6o06maromuit ypok
38 «MOJII:K 111:1l Hazlllzbmmca bubmmorexa LIOK
AP ’ https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOJAMHAMUKI)
KonTponbHas pabota mo teme
39 «MonexynsipHas (puznka bubmmorexa [TOK
yIAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEpPMOAMHAMHUKID)
[TapooGpa3oBanue u
40 KoHJeHcauud. Vcnapenue u brbmmorexa [OK
g A P https://m.edso0.ru/ff0c63b6
KUTICHUE
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIQYKHOCTh BO3/yXa brbmmorexa [OK
DoAY https://m.edsoo.n/ff0c64d8
Hacpiuennsiii nap
Tsepnoe Tero.
Kpucrannuaeckue u amopdHbIe
47 Tena. AHM30TPOIUS CBOKCTB bu6mumoreka [IOK
KpucTayios. XXuakue https://m.edsoo.ru/ff0c6510
Kkpuctajibl. CoBpeMEHHbIE
MaTepHabl
[1naBneHue U KpUCTATUTU3AIIHSL.
43 Y aenbHas TETIIOTA MJIaBICHUS bubmmorexa [TOK
A ' https://m.edso0.ru/ff0c6708
CybOnumarnus
bu6nmoreka [JOK
44
YPpaBHEHHE TEILIOBOrO Ganarca https://m.edsoo.ru/ff0c6820
DneKTpu3aius Tel.
. Bbubnuoreka [JOK
45 DNeKTpuyeckuu 3apsia. [Ia

BUJIA SJICKTPUUYCCKHUX 3apsaaI0B

https://m.edsoo.ru/ff0c6bcc
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[IpoBOIHUKH, TUATEKTPUKHU U
MOTYNPOBOIHUKH. 3aKOH

bu6mmorexa [IOK

46
COXpPAaHEHUs HIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3aumozencTBue 3apsaoB.
47 3akon Kynona. Toueunbin bubmmorexa HOK
Y N https://m.edsoo.ru/ff0c6ced
3JIEKTPUYECKUU 3aps]l
Hampspkennoctsb
AJIEKTPUIECKOTO TTOJIS.
48 [TpuHIMI cynepno3unun bubmmorera [TOK
PHHH yHep HV https://m.edsoo.ru/ff0c6df2
3NIEKTPUYECKUX MoJeu. JInnun
HaIPSKEHHOCTH
PaGora cun
49 ANEKTPOCTATUYECKOTO MOJISI. bubnmnorexa [JOK
[Torennman. PasHocts https://m.edsoo.ru/ff0c6£00
MOTEHITHAJIOB
[IpoBOAHMKY U ANDIIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnmnoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bubmuoreka [JOK
51 OnektpoeMkocTb. Konmencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEepPrus bubmmorexa HOK
g pa. P https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTtopHnast pabota
53 "N3mepeHue 31eKTpOEMKOCTH

KOHJIeHcaTopa"
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54

[IpuHnumn neicTeus u
IPUMEHEHNE KOHJICHCATOPOB,
KOIMPOBAJIBLHOI'O alapara,
CTPYHWHOTO ITPUHTEPA.
DJeKTpocTaTHUeCcKas 3alluTa.
3a3eMiIeHHUE HIEKTPONPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBUSA
€ro CyIlleCTBOBaHMS.
ITocrosanbIl TOK. CHna Toka.
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJig yyacTka Lenu

56

ITocnemoBaTenpHOE,
[apaJuIeJIbHOE, CMEIIAHHOE
COEIMHEHHE NTPOBOJHUKOB.
JlaGoparopHas paboTa
«3y4yeHune cMEIanHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIITHOCTD
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

but6mmoreka [JOK
https://m.edso0.ru/ff0c7838

58

3akox OMa U1 HOJTHOM
(3aMKHYTOM) DJIEKTPHIECKOM
nenu. Kopotkoe 3amblkaHue.
JlaboparopHas paboTa
«M3mepenne D/IC ncrounuka
TOKa U €ro BHYTPEHHETO
COIIPOTHBIICHUS)

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEeKTPOHHAS TIPOBOAMMOCTD
TBEPJIBIX METAJLIOB.
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3aBUCUMOCTb COIIPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepXxmpoBOIMMOCTb

DJICKTPUYECKUHU TOK B BaKyyMe.

60 .
CBoMCTBA JIEKTPOHHBIX ITYYKOB
[ToxynpoBoaHuKH, UX
coOCTBEeHHAs! U IPUMECHAas
61 npoBoauMocTs. CBOHCTBA n bubnnorexa [IOK
p ' p https://m.edsoo.ru/ff0c84ae
nepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI
DJEeKTPUYECKUH TOK B
acTBOpax U pacruiaBax
62 EJ'IGK gJ‘II/ITOIl;) bubmorexa HOK
P ) https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIUTHYECKAS
JccolManus. JIeKTPOIU3
DJIEKTPUYECKUU TOK B Ta3ax.

63 CaMOCTOSTENbHBIN U bubnnorexa [JOK
HECaMOCTOSITEIIbHBIN pa3psijl. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnekTpuueckue mprudopsl U

64 YCTPOWCTBA U UX NPAKTUYECKOE bubmuorexa [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuorexa [JOK
«DIEKTPOIMHAMUKA)» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora o teme

. bubmmoreka [JOK

66 «Inekrpocraruka. [loctosHHbBIN

aneKkTpuueckuii Tok. Toku B

https://m.edsoo.ru/ff0c8a8a
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Pa3IUYHBIX Cpelax»

PesepsHslil ypok. KonTponbHast

bu6nuoreka [JOK
o7 %.)a60Ta 11O TEME " : https://m.edsoo.ru/ff0c8c56
DneKTpoANHAMUKA
Pe3epBHBIit ypoOK.
68 Ob6o0uaromuit ypok o Temam 1 Brbmrorexa OK

10 xmacca

https://m.edsoo.ru/ff0c8f6e

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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11 KITACC

KonunvecTBo yacos DIeKTPOHHBIE
Ne u@poBbie
Tema ypoka Konrpoabnbie | IlpakTudyeckue uugpp
n/n Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
[TocTostHHBIE MAarHUTHI U UX
B3anMoJieicTBHE. MaranuTHoe
. bubmuoreka [JOK
1 nosie. Bektop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
MHAYKIWU. JINHUM MarHUTHOU
WHIYKIUU
MarauTHoO€e 1oJie MPOBOIHUKA
) ¢ Tokom. OmbIT Dpcrena. | bubmmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHnast pabota
bu6mmoreka [JOK
3 «/3y4eHne MaratuTHOTO MoJs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmriepa. JlaboparopHas pabota | 1 bubnunoreka [JOK
«Hccnenosannue neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM)»
JlelicTBEe MAarHUTHOTO MOJISI Ha
5 JBUKYLIYIOCS 3apSKEHHYIO | bubnuorexa LIOK

yactuny. Cuna JlopeHua.
Pa6ota cunsl Jlopennia

https://m.edsoo.ru/ff0c9df4

43



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

DIeKTpOMarHuTHasE HHIYKITUS.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. JJ1C nHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHN

bu6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUU. DHEPrusi
MarHUTHOTO MOJISI KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE
none

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCTporuCcTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHMThI, JIEKTPOMAarHuThI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4aCTHUL, UHAYKIIMOHHA [1€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJe.
DNeKTpoMarHuTHas! UHIYKITUSDY

bub6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padbota no teme
«MarsauTtHoe 1noue.
aﬂeKTpOMaFHI/ITHaﬂ HUHAYKIOUS

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0o1HBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnyeckue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06
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Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[peBpateHre sHEPTUn

13

JlabopaTtopHnast pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui
rpy3a Ha HUTH OT JIMHBI HUTH
U Macchl Tpy3a»

14

KonebareabHbIN KOHTYP.
CB00OOIHBIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS
B HJE€aIbHOM K0JIe0aTEeILHOM
KOHTYpE. AHAJIOTHUS MEXKTY
MeXaHUYECKUMH U
3JICKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEeHHS PHEPTUU B
UJIealbHOM KOJIe0aTeIbHOM
KOHTYpE

bu6moreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KosicOaHusX. BeIHYKICHHBIC
MeXaHUYeCKHe KojieOanus.
Pe3onanc. BeinyxneHHbie
3JICKTPOMArHUTHBIE KOJICOAHMS

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

17

[lepeMeHHBIN TOK.
CuHyCOUTAIbHBIA
HIepeMEHHbBIH TOK. MOIITHOCTD

but6moreka [JOK
https://m.edsoo.ru/ffOcbd34
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MEPEMECHHOTO TOKaA.

AMILTUTY THOE U JICUCTBYIOIICE

3HA4YCHUEC CUJIBI TOKA U
HaIpPs>KCHUA

18

Tpanchopmarop.
[IpousBoxacTso, nepenaya u
noTpedeHNE IIEKTPUUECKOMN
SHEPTUU

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, IMHUI
3JIeKTponepeay

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

20

OKOJIOTUYECKUE PUCKHU IIPU
IPOHU3BOJICTBE
anekTposHeprun. Kynerypa
UCTIOJIb30BaHUS
JJIEKTPOIHEPIUH B
HOBCETHCBHOM KH3HU

21

MexaHnueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMS.
[Tepuoa. CxopocTtb
pacnpocTpaHeHus U IIMHA
BOJHBL. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc
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QHCKTpOMaFHI/ITHBIe BOJIHBI, UX

23 CBOMCTBA M CKOpOCTh. [1Ikama Bubmmorexa [JOK
https://m.edsoo.ru/ff0ccfe0

AJICKTPOMArHUTHBIX BOJIH
[IpuHuuMIB pauocBa3u U

24 teneBuaeHus. Pa3Burtue
CpEACTB CBsA3U. Pannonokanus

)5 KontponpHas padora bu6nuoreka [JOK
«Konebanus v BOJIHB) https://m.edsoo.ru/ff0cc618
[IpssMmonuHenHoOe

26 pacrpocTpaHeHHE CBETA B bu6mmoreka [JOK
OHOpPOJHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
UCTOYHHK cBeTa. JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHBI

7 oTpaxeHus ceta. [locrpoenue bu6nuoreka [JOK
U300paKECHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomiienue ceera. [loanoe

)% BHYTPEHHEE OTPAKEHUE. bubmumoreka LIOK
[TpenenbHBINA yToi MOJTHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
JlaGopaTopHnas pabota

29 «3mepeHune nokasarens bubnmorexa LOK

https://m.edsoo.ru/ff0cd67a

MPEJIOMIIEHUS CTEKIIa»
JIunszel. [Toctpoenne

30 M300paXeHH B TUH3E. bubnuorexa [JOK
dopMmya TOHKOU JIMH3BI. https://m.edsoo.ru/ff0cddle
VBenuueHue JIMH3bI

31 JlaGopaTtopHnast pabota
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«HccnenoBanue CBOMCTB
M300paKEHHH B JIMH3AX)

Hucnepcus cera. CiioxXHbIN
cocTaB Oeloro cBera. L[Ber.

32 JlaGopaTtopHnast pabota
«Habmonenne nucrnepcun
CBETa»
Hurepdepenuns ceera.

33 z[u@pi?iuia CBeTa. bubmmorexa [JOK

.. https://m.edsoo.ru/ff0ced22

JudpakimonHas pemeéTka

34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuorexa LIOK
[Honmapusanus ceera https://m.edsoo.ru/ff0ctf02e
Ontrueckue mpudopsl U

35 YCTPOMCTBA U YCIIOBUS UX
0€30MMacHOr0 MPUMEHEHUS
['panu1pl MpUMEHUMOCTH

16 KJIACCHYECKOU MEXAHUKH. bu6mmoreka [JOK
[MoctynaTel cienuaibHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bu6muoreka [IOK
3amenJieHne BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpaIICHHUE ITTUHBI
DHeprus U UMIYJIbC

13 PEIATUBUCTCKON YACTHIIBI. bubnuorexa [JOK
CBsI3b MaccChI C SHEPTHEH U https://m.edsoo.ru/ff0cfc68
UMIYJIECOM. DHEPTHUS MOKOS

39 Kontponbnas padota «Onrtuka. bu6mmoreka [JOK
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OCHOBBHI CIEITUATBHON TEOPUH
OTHOCHUTEILHOCTI

https://m.edsoo.ru/ff0cf6£0

®otonsl. ®opmyia [1nanka.

bubmuorexa [JOK

40
DHeprus 1 UMIYJIbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eus 10K

noInoTeKa

41 .0 A.T.
poroddpexTa. Omrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl GoTorddexra.

4 VYpaBHeHue DHHIITEHHA TSI bu6mmoreka [IOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢e
rparuia» Gorosddexra
Hasnenue cBera. OnwiTe [1. H.

43 JleOeneBa. XuMu4deckoe bubmmorexa LOK

. seBa. https://m.edsoo.ru/ff0d04a6
JIIEUCTBUE CBETA
TexHuueckue ycTpomucTsa u
MPaKTUYECKOE PUMEHEHHUE:

44
dororneMeHT, PoTONATUHK,
COJTHEYHast OaTapesi, CBETOINO]T
Pemenue 3amay 1o teme

45 «DIeMEHTHI KBAHTOBOM bubmmorexa LOK

https://m.edso0.ru/ff0d0302
ONTHUKIY
Monenrs atoma ToMcoHa.

46 OmnsiTel Pesepdopaa mo bu6mmoreka [JOK
PACCESTHUIO O-YACTHULI. https://m.edsoo.ru/ff0d091a
[Inanerapuas Moaenb aroma

bu6mmoreka [IOK
47 IMToctynater bopa
y P https://m.edsoo.ru/ff0dOafa
48 N3nydenne u norjiouneHue bubnuorexa [JOK
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(OTOHOB NpH Mepexojie aToma
C OJTHOTO YPOBHS SHEPIHH Ha
npyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa

BoaHOBBIE CBOWCTBA YACTHII.
Bounnsl ne Bpowis.

49 KopryckynsapHO-BOJIHOBOU buGmorexa ITOK
PHYCKYTAD https://m.edsoo.ru/ff0dOca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE M3Ty4YCHHE
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmnbiTel Pe3epdopaa mo bubnuorexa [JOK
OIIPEAEIIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PalMOaKTUBHOTO H3TYYCHHUS
Caowuctsa anbda-, bera-,

51 raMma-m3JrydeHus. Biusaue
PaIMOaKTUBHOCTH Ha JKUBBIC
OpraHU3MBI
OTKpbITHE IPOTOHA U
HeuTpoHa. M3oTonbl. Anbda-

52 acrnaz. DIIEKTPOHHBIN U bubmmorexa TIOK
p A “p https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznyuenue
DHeprus CBSI3U HYKJIOHOB B
saape. SlnepHble peakiuu.

53 }Iﬂr; HBII/va eaKTi [IpoOiieMbl bubmmorexa LOK

p P p- 1P ’ https://m.edsoo.ru/ff0d1356
MEPCTIEKTUBBI, IKOJIOTUIECKUE
ACIICKTHI SJICPHOU SHEPTCTUKH
54 DJIeMEeHTapHbIE YaCTUIIBI. bubnmoreka [JOK

OTkpbITHE TTO3UTPOHA. MeTObI

https://m.edsoo.ru/ff0d0e38

50



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HaOJIOICHUS ¥ pErUCTpaluu
3JIEeMEHTaPHBIX YACTHII.
Kpyruslii cron
«DyHnameHTaIbHbIC
B3aUMOJICUCTBHA. EMUHCTBO
(U3NIECKON KAPTHHBI MAPa»

55

Bup 3B€31HOrO0 Heba.
CosBe3ausi, spKue 3BE31bl,
IJIAHETHI, UX BUIUMOE
nemxkenne. Conneunas
cucrema

56

Comnaue. ConHevHas
aKTUBHOCTE. VICTOUHHNK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/b1, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIAaBHOM MOCIIEI0BATEIBHOCTH.
BuyTpennee cTtpoeHue 3B€31.
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU M SBOIIOIUH
ConHua u 38€31

58

Mueunbin [IyTe — Hama
I'amaktuka. Ilonoxenue u
nBmkenue ConHia B
I"anaktuke. I'amakTukmy.
YepHbie ABIPHI B sIIpax
rajlaKTHK

59

Bcenennas. PasOeranue

51




ranaktuk. Teopus bonbiioro
B3pbIBa. PenukTOBOE
u3inydeHnue. MerarajnakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHHU

61

KonTponbHas pabota
«INEeMEeHThI aCTPOHOMHH U
acTpOUUKID)

62

O6o06matromuii ypok. Posb
(GU3UKK U aCTPOHOMUU B
9KOHOMHYECKOM,
TEXHOJOTMYECKOM, COITMAILHOM
U 3TUYECKOU chepax
JIeSATCILHOCTH YeJIOBEKa

63

O606maromuit ypok. Posib u
MECTO (PM3HKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOHN
KapTHHE MUpa

64

O6o06matromuii ypok. Posb
¢du3nyeckoii Teopuu B
dbopmupoBaHuU
npeCcTaBiIeHu 0 GU3NIECKON
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
(bU3nUUeCKOil KApTHUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPUPOJE

52




66

PesepBHbIil ypok. MarautHoe
nose. IEeKTpOMarHuTHas
WHIYKIUS

67

PesepBHblit ypok. OnTuka.
OcHOBBI cHeNaAIbHOM Teopun
OTHOCHTEIIEHOCTH

68

Pesepnblii ypok. KBanrosas
duznka. DneMEHTHI
ACTPOHOMHH U acTPOPUNKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6iiectBo «M31aTenbCcTBO
«IIpocBenienue»

» dusuka, 11 kimace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueii [TapdpentreBoit H.A., AknimonepHoe o6mecTBo «M31aTeascTBo

«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK

54



