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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CpPEAHEro OOIIEro oO0pa3oBaHMs pa3paboTaHa Ha OCHOBE
MOJIO’KEHUH U TpeOOBaHUH K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMmel, ipeacTaBieHHbIX B PI'OC
COO, a Takxke ¢ yu€toM (enepasbHON pabodeid MporpaMMbl BOCIIUTAHUS W KOHIICTIIMU TPEMOAaBaHUS y4eOHOTO
npeamera «®usnka» B oOpa3oBarenbHbIX opraHuzanusax Poccuiickoin ®enepanuu, pealn3yroluX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Conepxanue mporpamMmbl MO0 (pU3MKe HampaBieHO Ha (OPMHPOBAHHUE E€CTECTBEHHO-HAY4YHOW KapTUHBI MHpa
oOyuatomuxcst 10-11 kiaccoB npu o0ydeHuu ux ¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ESTEIbHOCTHOIO
nonxoja. [Iporpamma o ¢usuxe coorBerctByet TpedoBanusaM @I'OC COO k miaHupyeMbIM JINYHOCTHBIM, IPEAMETHBIM
Y METaIlpeAMETHBIM pe3yjIbTaTaM 00y4YEeHUs, & TAK)KE YUUTHIBAET HEOOXOJUMOCTh PeAIU3allMi MEXIIPEIMETHBIX CBS3EH
(PM3HUKHU C €CTECTBEHHO-HAYYHBIMU YUYE€OHBIMU NpeaMeTaMu. B Hell onpenensaroTcss OCHOBHBIE LENH U3y4eHUs (PU3NKHU Ha
YPOBHE CpeIHEro oomero o0pa3oBaHus, IUIAHUPYEMbIE pE3yJbTaTbl OCBOCHMSI Kypca (U3HMKH: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TpeAMETHbIE (Ha 6a30BoM ypoBHE). [Iporpamma 1o ¢pusrke BKIIOYAET:

 IUJIAHUPYEMBIE PE3YJbTaThl OCBOECHUS Kypca (U3UKU HA 0a30BOM YPOBHE, B TOM YHUCIE MPEIMETHBIE PE3YJIbTATHI 110

rojiaM o0y4eHwus;

- coJiepkaHue yuebHoro npeamera « Pu3nka» 1o rojgam o0ydeHusl.

®du3uka Kak Hayka 0 HauboJsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYINAas B KaueCTBE y4eOHOro MmpeaMera B ILKOJE,
BHOCUT CYILIECTBEHHBIM BKJaJ B CUCTEMYy 3HaHMA 00 okpyxatomeM wupe. LkonbHbI Kypc OGU3MKH —
CUCTEMOOOPa3yIOUIUH /17151 ECTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJbKY (PM3UUECKUE 3aKOHBI JIE)KAT B OCHOBE
MIPOIIECCOB U SBJICHHM, U3y4yaeMbIX XUMHUEH, Onosoruei, pusndeckoit reorpadueit u actponomueit. Mcnons3oBanue u
aKTUBHOE MPHUMEHEHHE (PU3NYECKUX 3HAHUI OMpeeNseT XapakTep M pa3BUTHE Pa3HOOOpA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, MOJYYEHHUS HOBBIX MATE€pUAJIOB C 33JaHHBIMH CBONCTBAMHU U JIPYTHUX.
N3yuyenue (pU3MKU BHOCUT OCHOBHOW BKJaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KAPTHUHBI MUpA 00yYaroluxcs, B
dbopMUpOBaHUE YMEHUI TPUMEHSTh HayUHbII METO/I MO3HAHUS IIPU BBHITIOJHEHUH UMU YU4E€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3uku Uit ypoBHS CpenHero oOmiero oOpa3oBaHHsS IOJIOKEH Pl HIEH, KOTOpblE MOKHO
paccMaTpUBaTh KaK MPUHIIMIIBI €70 MOCTPOEHUS.



Hoesn yenocmnocmu. B cOOTBETCTBUM € HEM KypC ABJISETCS JJOTUUECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTEpHall U3 BCEX
pa3zesioB (PM3HKH, BKIIIOUAET KaK BOIIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (PU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUU € HEW MaTepual Kypca QU3uku 00beTUHEH BOKPYT pu3ndeckux Teopuii. Bemymum
B Kypce sBIsieTcs: GOpMUPOBAHUE IPECTABICHUNA O CTPYKTYPHBIX YPOBHSAX MAaT€pPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanusanus npeanosaraeT UCIoJab30BaHUE T'YMaHUTApHOIO NOTEHIHMaIa (pU3nuecKon
HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3HUKH C PA3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaAMU.

Hoesn npuxnaonou nanpaenrennocmu. Kypc QU3Mky mpenanosnaraeT 3HaKOMCTBO € IIMPOKHM KPYrOM TEXHUYECKUX U
TEXHOJIOTHYECKHUX MPUIOKEHUN N3YUEHHBIX TEOPUIN U 3aKOHOB.

Hoes sxonoeuzayuu peaansyeTcst OCPEICTBOM BBEJACHUS FJIEMEHTOB COJIEp KaHuUsl, TOCBAMIEHHBIX SKOJIOTUYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTUEM TEXHUKH U TEXHOJOTMMU, a TaKXe 00CYXIECHHs NpodsieM
PaMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHYECKON O€30aCHOCTH.

CrepHEBbIMU dJIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpelHEro ooOiero oOpa3oBaHUs SBISIOTCS (U3HUECKHE
Teopur (PopMUpPOBAHUE TPEACTABICHUN O CTPYKTYpE IMOCTPOCHUS (PU3MUECKOU TEOpPHH, poiH (yHIaMEHTAIbHBIX
3aKOHOB W MIPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPUM, JJIsi OMMCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUW U TIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIM MOJAX0J B Kypce (U3MKM peaju3yercs Mpexae BCEero 3a CYET OpraHu3aluu
HKCIIEPUMEHTAIBHOMN eITeIbHOCTH o0yyatonxcs. J{ius 6a30Boro ypoBHs Kypca (PU3UKH — 3TO HUCIOIb30BAHUE CUCTEMBI
(pPOHTANBHBIX KPATKOBPEMEHHBIX 3KCIHEPUMEHTOB M JAa0OpaTOpPHBIX pabOT, KOTOphlE B IMporpamme Mo (Qusuke
00beUHEHBI B OOLIMI CIIUCOK YYEHHUYECKUX MPAKTUYECKUX padoT. BrineneHue B yka3aHHOM MepeyHe JabopaTOpHBIX
paboT, MPOBOAUMBIX ISl KOHTPOJISL M OLEHKHU, OCYILECTBISIETCS] Y4aCTHUKaMH 00pa30BaTEIbHOIO Mpolecca UCXOAs U3
0COOEHHOCTEW TUTAaHNPOBAHUS M OCHaIIeHus kaduHera gusuku. [Ipu aToM obecnieunBaeTcs: OBIaeHUE 00YIaIOTUMUCS
YMEHUSIMH MPOBOAWTH KOCBEHHBIE H3MEPEHHUsI, MCCIIEOBAaHUS 3aBUCUMOCTEH (PU3MYECKHUX BEIUYMH M TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonpuioe BHUMaHME yIENsSeTCs PELICHUIO PAacYETHBIX M KauyeCTBEHHBIX 3a4ad. [Ipy 3TOM miid pacu€THbIX 3a1ay
MPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 33JJaHHOU (PM3MUYECKOI MOJIEIbI0, TO3BOJIAIONINE TPUMEHSTh U3YUYE€HHbIE 3aKOHbI
Y 3aKOHOMEPHOCTHU KaK W3 OJHOTO pa3fena Kypca, Tak U MHTErpupys 3HaAaHUS U3 pa3HbIX pa3feioB. i KaueCTBEHHBIX



3a/1ay IPUOPUTETOM SBIISIIOTCS 3a/IaHUsI HA 0ObSICHEHUE MPOTEKAHUS PU3NUECKUX SBJIICHUN U MTPOLIECCOB B OKPYKAKOIIEH
KU3HU, TpeOyrolre BbIOOpa GU3NUeCKOM MOJIENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k MaTtepuanbHO-TEXHUYECKOMY 00ECIeUeHHI0 Y4eOHOro mpoliecca
0a30BbI ypOBEHb Kypca (DU3UKU Ha YPOBHE CPETHET0 OOIIEro 00pa3oBaHus I0JKEH U3y4aThCsl B YCIOBUSAX MPEAMETHOTO
KaOuHeTa (PU3UKU WIH B YCIOBUSAX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJa. B kabunere
(bU3HMKH JOKHO OBITH HE00X0UMOE TabopaTopHOe 000PYAOBaHKE IS BBITIOJIHEHUS YKa3aHHBIX B TPOrpaMMe 10 (hU3HKe
YUYEHHUYECKHUX MPAKTUYECKUX PadOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.
JlemoHCTpaninoHHOEe 000py0BaHuE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIBHON IOCTATOYHOCTH U
o0ecreunBaeT MOCTAHOBKY IMEPEYUCIICHHBIX B MpOrpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIUi 7S MCCIICIOBAHUS
M3y4aeMbIX SBJICHUH U TIPOIIECCOB, AMITUPUIECCKUX B (PYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHUH.
JlabopaTopHoe 00OpynOBaHHME ISl YYECHUUYECKUX MPAKTHUYECKUX padoT (HopMHUpyEeTCs B BUJIE TEMATHUYECKUX
KOMILJIEKTOB M OOECIeYMBaeTCs B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaThdecKhe KOMILJICKTHI
71a060paTOpHOTO 0OOPYIOBAHUS TOJIKHBI OBITH MOCTPOCHBI HA KOMIIJIEKCHOM MCIOJIb30BAHUN aHAJIOTOBBIX M U(POBBIX
npuOOpOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE ITU(POBHIX Ta00PATOPHIA.
OCHOBHBIMHU TIEJIIMHU M3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:
- (opmupoBaHue uUHTEpeca M CTPEeMJICHUS OOYYaIOMUXCS K HAYYHOMY W3YYCHHIO TPHUPOJBI, Pa3BUTHE HUX
MHTEJJIEKTYyaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEI;

+  pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJE TMO3HAHUA U (POPMHUPOBAHUE HCCIIEAOBATEIHCKOTO OTHOIICHUS K
OKPYXKAIOIIUM SIBJICHUSIM;

+ (opMHUPOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ysIbTaTa U3YUCHHsI OCHOB CTPOCHHUS MAaTEPUU U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

« (opmupoBaHue YMEHUI OOBSICHATH SIBICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHWN U HAYYHBIX JIOKA3aTENIbCTB;

 (opmupoBaHue nMpeaCTaBICHUHN O PoJid (GU3UKH JIJISl Pa3BUTHS JPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA.

JlocTrKeHHe ITHX IIeTieil 00ecriedyrnBaeTCsl pelIeHueM CIEAYIONINX 3a7a4 B MPOIlecce H3yueHus Kypca pU3uKy Ha ypOBHE
cpeaHero oo1ero oopa3oBaHuUs:

« TmpuoOpeTeHne CUCTeMbl 3HaHUN 00 OO0MMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKITIOYAsT MEXAHUKY,

MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (DH3UKY U JIIEMEHTHI acCTPO(PHU3UKH;



dbopMHpoOBaHNE YMEHUN TPUMEHSATh TEOPETUUECKUE 3HAHUS JIsl OOBACHEHUS] PU3NUYECKUX SABJICHUM B MPUPOJE U JIs
OPUHATHUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHUE CMIOCOO0B PEIICHUS PA3NUYHBIX 33]a4 C ABHO 33JJaHHON (PU3MUeCKON MOJIeNbIo, 3a7a4, OIpa3yMeBarOIINX
CaMOCTOSITENIbHOE CO3/]aHNe (PU3UIECKON MOJICIH, aJIeKBAaTHOM YCIOBUSAM 3a1a4H;

MOHUMaHue (HU3UIECKUX OCHOB U TIPUHIIMIIOB JIEHCTBHS TEXHUIECKUX YCTPOMCTB M TEXHOJIOTHIECKUX MPOIIECCOB, X
BJIMSIHUS Ha OKPY’KAIOIIYIO CPENy;

OBJIAJICHUE METOJaMU CaMOCTOSATENIbHOIO IJIAHUPOBAHMS M MPOBEICHUS (PU3NYECKUX HKCIIEPUMEHTOB, aHAIM3a U
HMHTEpIpeTanu nHGOpPMaIMU, ONIPEACIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATa;

CO3/IaHUE€ YCJIOBUU VISl pa3BUTHUSI YMEHUM MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKOU NESITENHLHOCTH.

Ha u3ydenue ¢uszuku (0a30BbIi ypOBEHB) HA YPOBHE CpeIHEro o01ero oopazoBanust orBoautcs 136 vacos: B 10 kiacce
— 68 yacoB (2 yaca B Henent0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[IpennaraeMeiii B mporpamme 1o (u3UKe MepedeHb J1abOpaTOPHBIX M IMPAKTHYCCKUX pPabOT SBJISCTCS
PCKOMCHIOBAaHHBIM, YYUTEIIb JeJIaeT BHIOOP MPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB ¢ YUETOM WHIMBHIYATbHBIX
0COOEHHOCTEN 00yUaroImUXCH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusnka — Hayka o npupoje. HaydHnsle METOIBI IO3HAHUS OKPYIKAOILIETO
mMupa. Ponp skciepumMeHTa v TEOpuM B MPOLECCE NMO3HAHUS TPUPOJIBI.
DKCIIEpUMEHT B (PU3UKE.

MonennpoBanue GU3NUECKUX SIBICHUN U IpoueccoB. HayuHble rumnoTessl.
dusznyeckre 3aK0Hbl U TEOpUH. I'paHuIIbl IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto ¢u3nku B OpMUPOBAHUHN COBPEMEHHON HAYyYHOM KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble U IU(PPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmkeHHEe. OTHOCUTEILHOCTh MEXaHHMUYECKOT'O JIBHKCHHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpeaHSsE CKOPOCTb, MTHOBEHHAsi CKOPOCTbH) U
YCKOPEHNE MATEPUAIBHON TOYKHM, UX MPOCKIHH HA OCH CHUCTEMBI KOOpJHHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHOE ABIKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, YyTU U TIEPEMEIIICHHUS
MaTepuaIbHOM TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKOpeHue CBOOOIHOTO MaCHUSI.

KpuBonuneitnoe paBwxkeHue. JIB>keHHWEe MaTepuaqibHOM TOYKH  TIO
OKPYKHOCTH C IIOCTOSIHHOM II0 MOZYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTb,
JTUHEWHas ckopocTh. Ilepmon m dactora obOpamieHus. L{eHTpocTpeMUTEIbHOE
YCKOpPEHHUE.

TexHudeckre yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHUE: CIHUIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBbIC U PEMEHHBIC MIEPEeaayn.



Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MIUTIOCTPALIAS KHHEMATHIECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue NBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenne nBmwxeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHUSI.

Hamnpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuwl

N3ydenune HepaBHOMEPHOI'O IBUKEHUS C LIEIIBIO ONPEIEIICHUs] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHWS MEXKIY IyTSAMH, INPOWJACHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIBHBIE PABHbIE NPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocurenbHOCTM ['amuies.  Ilepseii  3akoH  Hbrorona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnio3unuu cuii. Bropoit 3akon HeroToHa
IUIs. MaTepUanbHON TOUku. Tpetnil 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHusa. Cuna Tsbkectu. llepBas Kocmuyeckas
CKOpOCTBb.

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

Tpenne. Bunbl TpeHus (MOKOsA, CKONbXKEHHs, KadyeHus). Cuna TpeHus.
Cyxoe tpenue. Cuna TpeHHs CKOIBKEHHS U cujia TpeHus nokos. Koaddpuuuent
TpeHusi. Cuia COpOTHBIICHMS NPU JBUKEHUU TeNa B )KUJIKOCTU WM rase.

[ToctynaTenbHoe U BpamateabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENIBHO OCU BpauleHus. Ilimedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO TEIIA.

TexHuyeckue ycTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: ITOAIIUITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMOJACHCTBYIOIINX TEI.



Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUH.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol 3yuenne

JBYKEHUSI OpyCKa 110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTHU CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne ycimoBUM paBHOBECUA TBEPIOrO TEJA, WMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonwvl coxpaneHus 6 mexaHuxe

NmMnynbc maTepuanbHOM TOUYKM (T€la), CUCTEMbl MAaTEPHAIBbHBIX TOYEK.
NMnynibe CUITbl 1 U3MEHEHHUE UMITYJIbCA TEJIa. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE IBHKCHUE.

Pabora cusibl. MOIHOCTH CUITBI.

Kunetndeckasi sHeprusi mMaTepualibHOM TOYKH. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPTUs YIpYro
nehopMupoBaHHOW TpYyKuHbL. [loTeHIManbHas »HHEprust Tena  BOJM3HU
ITOBEPXHOCTHU 3EMIIH.

[ToTenmuanpHbie W HEMOTEHIMANbHbIE  Cuibl.  CBs3b  PabOTHI
HEMOTEHIHAIBHBIX CUJI C ©BMEHEHUEM MEXAHUYECKOW SHEPIUU CUCTEMBI TEJL.
3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

[Tepexon MoTEeHIIMATBHON YHEPTUHM B KWUHETHYECKYIO U OOpPaTHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydenune aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.



HCCJ’IGI{OB&HHG CBi3HU pa6OTBI CHJIBI C U3BMECHECHHUEM MEXaHUYECKOU OHCPIrUuu
TCJIa Ha IPUMCPC PACTAKCHUA PE3MHOBOI'O JKT'yTaA.

Pasznea 3. MouekyasipHas (pu3nKa 1 TEPMOAUHAMMKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U UX OTBITHOE
obocHoBanue. bpoyHoBckoe aBuxkenue. duddysus. Xapaxkrep IBUKEHUS U
B3aMMOJECHUCTBUS YacCTHUI] BEIIeCTBA. MoJenu CTpOEHUs Ta30B, KUIAKOCTEH H
TBEPABIX TET U OOBICHEHNE CBOICTB BEIIECTBAa HA OCHOBE 3THX Mojeneil. Macca
u pazMmepbl Mosekyn. KonnuecTBo BemectBa. [locTositHHas ABoraapo.

TennoBoe paBHOBecue. Temreparypa u e€ uamepenue. lllkana Temmneparyp
Llenbcus.

Mopnens UJICAJIbHOTO rasa. OcHoOBHOE YPAaBHEHHE
MOJICKYJSIPHOKMHETUYECKOM  TEOpUU  HJACaIbHOrO  raza.  AOcCoJtoTHas
TEMIIEpaTypa Kak Mepa CpeaHEd KUHETHUYECKON SHEPIuM TEIJIOBOTO JIBUKEHUS
yactunl raza. lllkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHUE
MenpaeneeBa— Knaneitpona. 3akoH /lanberona. M30mpo1ecchbl B MaeaIbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa.  ['paduueckoe  mpeacTtaBicHUE
M30MPOIIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduun
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmnbiTel 110 U Hy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBHKCHHS.

Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mogens, WUTIOCTpUpYIOIIas MpUpoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJICAIBHOTO Tas3a,
U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, 1abopamopusie padbonivl

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE€ HA OCHOBE M3MEpPEHUM
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.



Uccnenosanue 3aBUCHUMOCTH MEXKY rapaMeTpamu
COCTOSIHUS Pa3pEKEHHOIO Ta3a.

Tema 2. OcHogbl mepmoOuHamMuKu

TepMmoanHamuueckasi cucreMa. BHyTpeHHSIsI SJHEPTHUS TEPMOIMHAMUYECKOU
CUCTEMBI U c1Ioco0bI €€ n3MeHeHus. KonmuecTBo TemnoTs U paboTta. BuyTpennsis
DHEpPrusi  OJAHOATOMHOIO  MJACANBHOTO  Tra3za. Buael  Temionepenayu:
TEILTONPOBOHOCTh, KOHBEKIIMS, MU3JIyYEHHUE. Y IeNIbHAsA TEMIIOEMKOCTD BEILIECTBA.
KonuyecTBO TEMIOTH IpH TEIIONepeaye.

[lonsitue 00 ammabatHOM npouecce. llepBblid 3aKOH TEPMOIUHAMUKH.
[IpumeneHure mepBOro 3aKoHAa TEPMOJAMHAMUKU K u3omnporeccaM. ['paduueckas
UHTEpIpeTalus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh MPOIECCOB B MPUPOJIE.

TerutoBple  MammHbl.  [[puHOMOBI  IEUCTBUS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KoapuiueHT Mmone3Horo
nerctBua TerioBoi MamuHbl. L{ukn KapHo u ero kosd@uimeHT mosiae3Horo
JNEUCTBUA. DKOJIOTMUYECKUE MPOOJIEMBI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOHWCTBA W TNPAKTUUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHenue BHYTPEHHEW SHEPryUM Teja MPU COBEPIICHUU PalbOTHI: BHUIET
npoOKu U3 OYTBUIKK TOJ JEUCTBHEM CKATOro BO3/yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHune BHyTpeHHEH SHEpruu (TeMIepaTyphl) Teja Mpu Terionepeaaye.

OneIT 1o aanabaTHOMY pacCUIMPEHUI0 BO3lyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu mnapoBoit TypOWHBI, JBUTATENIsI BHYTPEHHETO CrOpaHws,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoovt

[Tapoo6pa3zoBanue u koHaeHcanus. Mcnapenne u kunenne. AGCOMIOTHAS U
OTHOCUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HackllieHHbl map. YjenbHas Temjora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT 1aBJICHHUS.

Teépnoe teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. XKunkue kpuctaiibl. CoBpeMEHHbIE MaTepHUAIbI.

IInmaBnenue u KpucTajlinu3anus. Y ienbpHas TEIIoTa MJIaBJICHUS. Cy6HI/IMaHI/I5{.



VYpaBHEeHUE TEIIOBOrO OajlaHca.

TexHudeckre yCTpOMCTBAa M MNPAKTHYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MTOTYUYEHUS COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIIEHHBIX MTAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M MUIABJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIoOB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3mepenre OTHOCUTENBRHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuka

DJIeKTpU3alMs Tel. ODNEKTPUYECKUH 3apsiA. [Ba BHIAa 3IEKTPUYECKUX
3apsinoB. [IpoBOAHUKH, NUAJIEKTPUKA M MOJIYIMPOBOAHUKHU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

Bzaumopeiicteue 3apsanoB. 3akoH Kynona. TodeyHbId 3IEKTpUYECKUH
3apsaa. DnekTpuyeckoe notie. Hanpsx€HHOCTD anekTpudeckoro motist. [Ipuauumn
CYyHEPHO3ULINH ANEKTPUUYECKUX T0JIeH. JINHUN HAnpsHKEHHOCTH AIEKTPUYECKOTO
OJISL.

PaGora cun osnekrpocrarnueckoro mons. llorenmman. PasHocTh
MOTCHIMANIOB. [IpOBOJHUKM W JUAIEKTPUKU B DJIIEKTPOCTATUUECKOM MOJIE.
Jlusnexktpruyeckasi MpOHUIAEMOCTb.

DIEKTPOEMKOCTb. Kongencarop. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuueckre yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATHYECKas 3alluTa, 3a3€MIJICHHE DSJIEKTPONpUOOpPOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKII IEUCTBUS SJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJ.

[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTa.



JIMBAEKTPUKH B DJIEKTPOCTATHYECKOM IOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUUIOCKOTO KOHJIEHCATOpa OT IUIOHIaAH
IJIACTUH, PACCTOSHUSA MEXKIY HUMU U JUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.

Uctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMNPOTUBIICHUE. Y IEJIIBHOE CONPOTHBJIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jxoyms—Jlenma. MounrHocTb
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBHXKYILAsl CUJla U BHYTPEHHEE COMPOTUBJIECHUE UCTOYHHMKA TOKA.
3akoH Owma Ui TOJNHOM (3aMKHYTOM) oanekTpudeckoit 1enu. KopoTkoe
3aMBIKaHHUE.

DIIEKTpOHHAs MPOBOJIUMOCTh  TBEPJBIX  METAJIOB.
3aBUCUMOCTb COMPOTHUBIICHHS] METAJIJIOB OT TemIieparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmympoBonuuku.  CoOCTBEHHass W TpUMECHasT  MPOBOAUMOCTD
noJIynpoBOAHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacrBopax M paciiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKU TOK B razax. CamMOCTOSATENbHBI M HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [1nazma.

TexHuueckne yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aAMIIEPMETD,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKA, DJIEKTPOHArpeBaTeIbHBIC MPHOOPHI,
ANIEKTPOOCBETUTEILHBIE TPHOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIN
MO, TEPMUCTOPHI U (hOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AUOI, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IUJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIONIAU TIONIEPEYHOT0 CEUYCHUS U MaTepuara.

CmemanHoe CoeIMHEHUE TPOBOAHUKOB.



[Ipsimoe wu3MepeHue 3IEeKTPOIBHKYIIeH cuibl. KopoTkoe 3amblkaHue
rajJbBaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHS.

3aBUCHUMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3ps ¥ MPOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSSA MTPOBOUMOCTH INO/IA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomsi V13yuenve

CMEIIAaHHOTO COEIMHEHHS PE3UCTOPOB.

H3mepeHne 37eKTpOIBUKYIICH CHIIBI UCTOYHHUKA TOKA M €0 BHYTPEHHETO
COTIPOTUBJICHUSI.

Habmronenue anexTpoiusa.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kitacce oCylecTBISIETCS €
y4€TOM COJEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcamMHM MaTeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadry U TEXHOJIOTHUH.

Mesicnpedmemuule noHamus, CBI3aHHBIE C U3YYCHHEM METOJ0B HAyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIH (PakT, TUNoTe3a, (pu3NyYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelmieHue CHCTEMbl YpPaBHEHMM, JHHEWHas (QyHKIu,
napaboJa, runepoosa, ux rpadUKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U UX MPOEKIIUN HA OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexanuueckoe ABUKEHUE B )KUBOM mpupojae, 1uddysus, ocmMoc,
TETMJI000MEH >KMBBIX OPTaHMU3MOB (BU/IbI TEILJIONIEPEIaUH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIPHAS MACCa, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, XKUJIKOCTEU
Y Tra30B, 3JIEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOJIUTHUYECKAS JUCCOLIMALIS,
rajbBaHUKA.

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

Texnonozus: npeodpa3oBaHKUE ABMKEHUN C UCTIOJIb30BAaHUEM MEXaHH3MOB,
Y4ET TPEHUS B TEXHUKE, MOJIIMIHUKHU, HWCIOJIb30BAHHE 3aKOHA COXPaHCHUS
UMITYJIbCa B TEXHHUKE (pakeTa, BOAOMET W ApPYrue), ABUTATEIb BHYTPEHHETO
CropaHusi, TMmapoBas TypOuHa, OBITOBOW XOJOMWIBHUK, KOHIUIIUOHED,
TEXHOJIOTUM  TIOJIyYEHHUS] COBPEMEHHBIX MATEpPUAIOB, B TOM  YHCIIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATUUECKAS 3AIINUTA, 3a3EMIICHUE



ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBINA MPUHTEP, IJIEKTPOHArPEBATEIbHbBIE
puOOPBI, AIEKTPOOCBETUTEIBHBIE IPUOOPHI, FATbBAHUKA.

11 KITACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe noje. I1eKmpomMazHUmMHAA UHOYKYUS

[TocrosiHHBIE ~MarHUThHL. B3anMoOIEWCTBUE TOCTOSIHHBIX  MarHUTOB.
MaruutHoe mnone. BekTtop MarHWUTHOM HMHAYKIMU. [IpuHOmn cynepno3unuu
MAarHATHBIX ITOJIEH. JINHMM MarHUTHOWM MHAYKIMU. KapThHa JITMHUNA MarHUTHOU
UHAYKIUY T0JIS TOCTOSIHHBIX MarHUTOB.

MarsuTHoOe€ 1oJje NpoBOJAHMKA ¢ TOKOM. KapThHa nuHui MHAYKIUU
MarHUTHOTO MOJIS JJIMHHOTO IPSIMOTO IPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KATyIIKH C TOKOM. OnebIT Opcrena.
B3anmonenicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MoAylb W HalpaBjieHUE. [[BMKEHHE 3apsiKEHHOU
YacCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJje. Pabota cuisl Jlopenna.

SIBiieHMEe 3IIEKTPOMArHUTHOM WHAYKUUHU. [IOTOK BEKkTOpa MarHUTHOM
UHAYKIUU. OJNEKTPOIABIKYIIAs CWIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe snekrpuueckoe moJie. ODIEKTPOABWKYLIAs CUjla WHAYKLIWNA B
IPOBOJHUKE, JIBUKYIIEMCS IOCTYNATENBHO B OJHOPOIHOM MarHUTHOM II0JIE.

[Ipasuio Jlenua.

NHOyKTUBHOCTE. SIBJI€HME CaMOMHAYKLUU. OJIEKTPOABMKYINAS CHIIA
CaMOWHIYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: ITOCTOSIHHBIE
MAarHuThbl, 3JEKTPOMATHUTBI, SJIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHI], UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.



Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTb AJIEKTPOJABUKYIIEN CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiIeHME CAaMOMHYKIIUY.

Vuenuueckuii sxcnepumenm, rabopamopvle pabomuol I3yuenue

MarHMTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanne NeHMCTBUS TOCTOSSHHOIO MArHuTa Ha pPaMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIHUH.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1e0AHUA

Konebarenbnast cucrema. (CBOOOJHBIE MEXaHMYECKHE  KOJICOAHUSI.
[Mapmonnyeckue konebanus. [lepuon, yactora, ammiutyaa u ¢dasza KojaeOaHU.
[IpyXMHHBIN MasTHUK. MaTeMaTH4eCKUid MasiTHUK. Y PABHEHUE TaPMOHUYECKHUX
koJiebanuii. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbuplii kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHHIE KOJeOaHUs B
UJCATBPHOM KOJIEOATEIbHOM KOHTYpE. AHAJOTUSI MEXKIYy MEXaHHMYECKUMHU U
ANEKTPOMATrHUTHBIMU KoJieOanusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIruu B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenue 0 3aTyXarolnx KOJIEOAHUSX. BrinyxneHHbie
MexaHu4eckue KoJjebanus. Pe3oHanc. BwIHyXJeHHBIE SJIEKTPOMArHUTHHIC
KoJ1eOaHuUsl.

Ilepemennpiii TOK. CHUHYCOMTANBHBIA IEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JEUCTBYIOIEE 3HAYEHHUE CHJIbI TOKa U
HaInpsHKeHUSL.

Tpanchopmarop. [Ipon3BoACTBO, epenada U MOTPEOICHUE YISKTPHICCKOM
SHEPruu. DKOJIOTHYECKUE PUCKH TIPU POU3BOJICTBE IeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs JICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: JICKTPUUYECKUN
3BOHOK, T€HEPATOp NMEPEMEHHOTO TOKA, TMHUU DJIEKTpoIiepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoIeOATENBHON CUCTEMBI (MIPY>KUHHBIA WIIH
MaTeMaTUYECKUN MasTHHK).



Habmronenue 3atyxarommx KojgeOaHui.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHusI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA U HATIPSKEHUS OT BPEMEHHM ) 1151
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTebHOM COCIMHEHUH PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TUHUYU AIEKTpONEepeaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

UccnenoBanue 3aBUCKMMOCTH MEPUOJIa MAIBIX KOJI€OaHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne mNEepeMEHHOT0 TOKa B LENH W3  IOCIEA0BATEIbHO
COCAMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNIHbBIE 60JIHbL

Mexannueckre BOJIHBI, ycioBus pacnpoctpanenus. [lepuon. Ckopocthb
pacrpocTpaHEHUs U JIJIMHA BOJHEL. [lonepednbie U MpoAO0JIbHBIE BOJHBI.
NuTtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJTHBI. Y CIIOBUS U3 TyUCHHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanusa BekropoB E, B, V B anekrpomaruutHoii BoaHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, TPEIIOMIICHUE, TOJIIpU3aIius, UG PaKIus,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JIeKTpOMarHuTHLIX BOJH. [[puMeHeHue 3J1IeKTpOMAarHUTHBIX BOJTH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paguOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.

TexHudyeckre yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.
KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habmonienue otpaskeHus: ¥ NpeJoMIICHUSI MEXaHUYECKUX BOJIH.
Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.
3BYKOBOW PE30HAHC.



HaGnronenue cBsi3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOM KOJeOaHUi.

HccnenoBanne  CBOWCTB — JJIEKTPOMArHWTHBIX ~ BOJH:  OTpa)K€HUE,
npeioMIIeHUE, TOSIpU3alus, JUPPaKIHs, UHTEpPEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. I[IpsMonMHENHOE pacnpoOCTpaHEHUE CBETa B
OHOpOIHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI oTpaxkeHus cBeta. [loctpoenune n3obpakeHuii B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeEIOMIICHUS CBeTa. AOCOIIOTHBIM
nokaszarenb npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbiil yroi
MOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

CobOuparoriiie M pacceuBaroIue JUH3bL. ToHKas JnuH3a. DOKycHOe
PAcCTOSIHUE M ONTHYECKas cujia TOHKOW NuH3bL. [locTpoeHue n3zobpakeHuii B
coOHparoIIMX U paCCEUBAIOIIMX JIMH3aX. DOpMysa TOHKOM JIMH3BI. Y BEJIMYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMOACHUS MaKCUMyMOB W MHUHHUMYMOB B HWHTEp(hEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceeta. JJudpakiuronnas peméerka. Y cioBue HaOI0IeHUS
[JIAaBHBIX ~ MaKCUMYyMOB Mpy NaJCHUM  MOHOXPOMATHUYECKOTO
cBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckne yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHE: OYKH, JIYIa,
dboToanmapaT, MPOCKIMOHHBIN armapar, MHUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTPaHEHUE, OTPAKEHHUE U ITPEJTOMIICHHUE CBETA.
OnTtuyeckue MpuOOPHI.

[TonmHO€ BHYTpeHHEE oTpakeHue. Moienb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHIIny cBeTa.

Ha6nronenue nudpaximm ceera.



HaGmoienne aucmnepcuu cBeTa.

[TomrydeHune crieKTpa ¢ TOMOIIBIO TPU3MBI.

[Tonmy4yenne ciekTpa ¢ MOMOIIBIO TUPPAKIINOHHON PEIIETKH.
Ha6nronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepenne mokasarens mpeoMIICHHS CTEKIIa.
HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHTEJIbHOCTH

I'panuiel  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuUku.  IlocTysarsl
CIIEIHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPWAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILITENHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPAILIEHNE
JUIMHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13p MACCBI C SHEPTUEN U UMITYJIbCOM PEIIATUBACTCKON YaCTULIBI. DHEPTHS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonsl. ®opmyna [lmanka cBs3u sHeprud (POTOHA C €ro YaCTOTOM.
DOHeprus ¥ UMNyJbc (HoToHA.

OtkpeiTie U uccnenoBanue @orordpdekra. Ombitel A. I'. Cronerosa.
3akonsl (porodddekra. YpaBuenue DitHmreHa 1 dhotodddexra. «Kpachas
rpanuia» ¢portodrddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MpUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

dotorh(hexT Ha yCTaHOBKE ¢ IIMHKOBOM IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeHEro poTodddekra.

CBeToauo.

Conneunas Oarapes.



Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o -4acTHII.
[Inanerapnas monens aroma. Iloctynater bopa. M3nydenwe u moryonieHue
(GOTOHOB TpHU Tepexojae aromMa C OJHOTO YPOBHS PHEPrHUHM Ha Apyroil. Buabl
criekTpoB. CIEKTp YPOBHEU SHEPrUU aToMa BOJOPO/IA.

BosnnoBekle cBoiicTBa yactull. Bonuel e bpoiinsa. KopiyckynsipHOBOJIHOBO#M
Iyaju3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckre ycTpOMCTBA M NMPAKTHUECKOE MPUMEHEHHUE: CIIEKTPaIbHbII
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

HaOnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIEePUMEHTBI, JTOKa3bIBAIOIINE CIIOKHOCTh CTpoeHUs sapa. OTKphITHE
paanoaktuBHOCTH. OmbiTel  Pe3depdopa 1o  OmpeneseHrio  cocTaBa
paanoakTUBHOTO u3nyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHusl.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHe poTOHa U HelWTpoHa. HykionHas mozaens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3oromnsl.

Anbda-pacnan.  DNEKTPOHHBIM W TO3UTPOHHBIM  OeTa-pacma.
I"'amMan3nydeHnue. 3aKOH palMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

S nepHble peakunu. Jlenenre u CUHTE3 s1I€Ep.

Anepnseiii peaktop. TepmosimepHbii cuHTe3. [IpobiieMbl W MEPCIIEKTUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUilbl. OTKPBITHE TO3UTPOHA.

MeTtoapl HAOIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIC B3aUMOJIEUCTBUS. EAMHCTBO (U3MUECKON KapTUHBI
MHpA.

TexHuuecKkue yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHUE: JJO3UMETP, KaMmepa
Buiibcona, simepHbIiii peakTop, aToMHas 6oM0a.



Jlemoncmpayuu

CuéTunK MOHU3HUPYIOITUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomel iccnenoanue
TPEKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Otanbel pa3BuTUs acTpoHomuu. [lpuknagHoe W MUPOBO33PEHUYECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BUAMMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CoJiHIIA W 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU. Jlnarpamma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TIABHOM MOCJIEAOBATEIBHOCTUA. 3aBUCUMOCTh «MAacca —
CBETUMOCTB» JIJI 3BE3J] IJIABHOM IMOCIIENOBATEIbHOCTH. BHyTpEeHHEE CTpOCHUE
3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKICHUH U 3BoMonnK ConHIa U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Muieunsiii Iyt — Hama ["amaktuka. [Tonoxenne u nBuxkenue CosHia B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE OBIPHI B Apax
rajgakTUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunbie nmpo0sieMbl aCTPOHOMUMU.

Vyenuueckue nabarooenus

Habntonenust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH TSl OTIPEIETICHUS TOJI0KEHUS HEOECHBIX 00HEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CeBEepHOro MOMyIIapus U IPKHUE 3BE3IbI.

Haobmonenus B teneckon Jlynsl, muianet, Mieunoro I1ytu.

O0o0maromniee MOBTOPEHUE

Ponps Qusuku u acTpoOHOMHMHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIMAJIBHON U 3THUECKOU chepax NeITeIbHOCTH YEIOBEKa, POJIb U MECTO (DU3HKHU
U acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpA, POJIb (PU3HUECKOU
Teopuu B (GOPMUPOBAHUM MPEJICTABICHUN O (PU3HMUECKON KapTUHE MHUPA, MECTO
dbr3uYeCKON KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTAaBICHUHN O TIPUPO/IE.



MexnpeaMeTHbIe CBSA3H

N3zyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kitacce oCymecTBIsSETCs C
y4€TOM COJIep>KaTEIbHBIX MEXKIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nonsamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOTO
MIO3HAHUS: SIBIIEHUE, HaY4HbII (hakT, runoresa, (pu3nuecKas BEIUYMHA, 3aKOH,
Teopus, HaOIIOeHHE, SIKCIIEPUMEHT, MOJICTTMPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelIeHUE CHUCTEMbl YpPAaBHEHUMN, TPUTOHOMETPUUECKHE
(GYHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOJIECTBO, BEKTOPHI M UX MPOEKIMU HA OCU KOOPJUHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOAHBIE AJEMEHTAPHBIX (DYHKIMM, MpPU3HAKUA MOAOOUS TPEYTOJIbHUKOB,
olpeziesieHUe IO MIIOCKUX (GUryp u 00bE€Ma Tell.

buonocus: snexTpuueckue SBJICHUS B KMBOM MPUPOJE, KOJeOATEIbHBIC
JIBWKEHHUS B )KUBOM MPUPOJE, ONTUUECKUE SIBIICHUS B )KMBOU MPUPO/IE, ICUCTBUE
paavanuy Ha >KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHUE aTOMOB M MOJIEKYJ, KPUCTa/UIMYECKas CTPyKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0pa30BaHUS KPUCTALUIMYECKONM  PpEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: marHuTHBIE TMOJIOCa 3€MIJIM, 3aJ€KM MATrHUTHBIX PV,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonoeus: JUHUM DJIEKTpPONEpenad, TeHepaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pajap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meub, MpOCKIIMOHHBINA ammapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne y4yeOHOTrO mpenmera «DPU3MKa» Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) IOJKHO 00ECIIEUUTh TOCTUKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI
JIM4HOCTHBIE pe3yabTaThl OCBOEHUsA y4eOHOro mpeamera «DuU3NKa»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTb M CIOCOOHOCTh  OOy4aroluxcs
PYKOBOJICTBOBAaTbCSl  C(POPMUPOBAHHOW BHYTPEHHEW MO3ULMEH JIMYHOCTH,
CUCTEMOM II€HHOCTHBIX OPHEHTALUMN, MO3UTHUBHBIX BHYTPEHHUX YOEKICHH,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTAM POCCHUKCKOrO0 OOIIECTBa,
pacuIMpeHne >KM3HEHHOTO OMbITAa U ONBITA IESITEIBHOCTH B IPOLIECCE pEATTU3ALINH
OCHOBHBIX HalpaBJICHUHA BOCIIUTATEIbHOM JESITEIBHOCTH, B TOM YUCJIE B YACTH:
1) rpaaaHCKOro BOCIIMTAHMS:
c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIMU 00YUYaOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJ€Ha POCCHUUCKOrO0 OOUIECTBA; MPUHATHE TPaAULMOHHBIX
0011eueI0BEYECKUX TYMAHUCTUYECKUX U
JEMOKPaTHYECKUX LIEHHOCTEN; TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpecax rpakJaHCKOro
o011ecTBa, y4acTBOBATh B CAMOYIIPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;
YMEHHUE B3aUMOJIEHCTBOBATh C COLUATbHBIMA HHCTUTYTAMH B COOTBETCTBHUU
¢ uX QYHKUMSAMHU U Ha3HAYEHUEM; TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM
JEATSIIbHOCTH; 2) IATPUOTHYECKOTO BOCTIUTAHMS:
c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTH3Ma;  LIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM,
JNOCTHKEHUSAM
POCCUICKHUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOT0
BOCHHMTAHMA: C()OPMUPOBAHHOCTh HPABCTBEHHOIO CO3HAHUS, ATUYECKOTO
NOBEACHUS; CIIOCOOHOCTh OLEHMBATH CUTYAllMI0 W TNPUHUMATH OCO3HAHHBIE
peLIeHus], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM
YHUCJIE B I€ATEIBHOCTH YYEHOTO;
OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOWYMBOTO Oyayiero; 4)
3CTETHYECKOT0 BOCIIUTAHMSA:



ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYIHOTO
TBOpYECTBA, TPUCYIIET0 (pU3MUYecKol Hayke; 5) TPYyAOBOro BOCIHTAHHS:
MHTEPEC K Pa3IMyHbIM cepaM NMpoPecCUOHANBHOMN NESTEIBHOCTH, B TOM YHCTE
CBSI3aHHBIM C (DM3WKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeld mpodecCuu W peaan30BbIBaTh COOCTBEHHBIC JKMU3HCHHBIC TUIAHBI;
TOTOBHOCTh ¥ CTOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO B
o0acTi (PU3UKU HA MPOTSHKEHUU BCEH KU3HU; 6)

IKOJOTHYECKOTO BOCTIMTAHMSA:
c(hOpPMHUPOBAHHOCTH IKOJOTHUECKON KYJIBTYpPbI, OCO3HAHHE III00ATBHOTO
XapakTepa OSKOJOTHUECKMX MpobiieM;  IJIAaHHPOBAaHHE U OCYIIECTBICHHUE
JNEUCTBUM B OKPYXKAIOLLEH Cpelie Ha
OCHOBE 3HAaHU4 L1eJIed yCTOMUMBOIO pa3BUTHS YEIOBEUECTBA; PACIIMPEHUE ObITa
JESTeIbHOCTH SKOJIOTMYECKOI HAMPaBICHHOCTH HA
OCHOBE MMEIOIIMXCS 3HAHWM 10 PH3HKe; 7)
LHEHHOCTH HAYYHOI0 MO3HAHHUSA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpOBHIO pa3BUTHs (M3UUECKONW HAyKH; OCO3HaHHE IIEHHOCTH Hay4HOM
JESTeIbHOCTH, TOTOBHOCTh B TIpOIleCcCe HW3YYCHHsS] (DU3UKU OCYIIECTBISTH
POEKTHYIO U UCCIIEI0BATENbCKYIO JEATENbHOCTh HHIANBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIC YHUBEPCAJIbHbIE yueOHbIe aeiicTBUsA ba3oBbie
JIOTHYecKHue AeHCTBUA:

CaMOCTOSITENIbHO ~ (pOPMYJIMPOBATh U  aKTyaJM3UpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMNPENENATh LENU AEATEIIBHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUH UX
JNOCTHKEHHS; BBISIBISITH 3aKOHOMEPHOCTH U POTHUBOPEYMS B paCCMaTPUBAEMBIX
¢u3nueckux SBICHUSAX; pa3padaThiBaTh IJIAH PEIICHUS] MPOOIEMBI C yU4ETOM

aHaJIM3a UMEIOIINXCS
MaTepHaAIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ITEIIbHOCTh, OLIEHUBaTh COOTBETCTBHE
pe3yJabTaTOB  LENsAM, OLEHHUBAaTh PHUCKH  TOCIEACTBUA  JEATEIBHOCTH;

KOOPJIMHUPOBATh MU BBITIOJIHATH PaboTy B YCIIOBUAX

peanpHOrO,



BHUPTYAJIbBHOT'O )41 KOM6I/IHI/IpOBaHHOI‘O BBaHMOHCﬁCTBHH; Pa3BUBATb
Kp€aTUBHOC MBIIIJICHUC IIPpU PCUHICHHUHN KU3HCHHBIX HpO6JIeM.

Ba3oBnle ucciieqoBareLCKue J1eiCTBUSA.

BJIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUYEBBIMU TOHITHSIMHU U METOIAMU
¢u3nueckoil HAayKW;, BIIaJCTh HAaBBIKAMHU YyYE€OHO-HCCIICIOBATEIBCKON U
POEKTHOU ACSATENBHOCTU B 00JaCTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY MTOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3UUECKOr0 COIepKAHUS,
MIPUMEHEHUIO PA3TMYHBIX METOIOB TIO3HAHUS; BJIAJIETh BUAAMH AEATECILHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHWSA, €r0 WHTEPHIpETalud, TMpeoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX CUTYyaIUSX, B TOM UYHUCIE MPU CO3JAHUU
y4eOHBIX MPOEKTOB B 00JIaCTU (DM3HUKHU; BBISBIATh NMPUUYNHHO-CIICICTBEHHBIC
CBSI3U M aKTYaJM3UPOBATh 3a7aqy, BBIIBUTATh THUIOTE3y €€ pelieHns, HaXOIUTh
apTyMEHTHI ISl JIOKa3aTeIhCTBA CBOMX YTBEP)KICHWM, 3a7aBaTh MapaMeTphl U
KPUTEPUH PEIICHUS; aHAJTU3UPOBATh IMOJYYCHHBIE B XOJE pEUICHUs 3a/Jayu
pe3ynbTaThl, KPUTUYECKH OIEHHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX; CTABUTH U ()OPMYITMPOBATH COOCTBEHHBIE 3a1aUH
B 00pa3oBaTeIbHOM
JESTEILHOCTH, B TOM YHCIE TPU HU3yYeHUU (U3UKU; JaBaTh OIEHKY HOBBIM

CUTYaIIMsIM, OIEHUBATh MPUOOPETEHHBIN OMBIT; YMETh IEPEHOCUTH 3HAHUS

1o (pU3HKE B IPAKTUUYECKYIO 00J1aCTh
KU3HENIEATeIIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTelt; BBIABUTATHh HOBBIE UCH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXOIbI

U PEIICHUS; CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIHe

aNbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmaumeii:

BJIA/ICTh HABBIKAMU TMOyYeHUSI HHMOpMAITMU (HU3HUECKOTO COJIEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATH TOUCK, aHAJM3,
CHUCTEMAaTH3AIMI0 U MHTEPIIPETAIINI0O HHPOPMAIIUK Pa3IuvHBIX BUAOB U (Bopm
IIPE/ICTABIICHHUS; OIICHUBATh JIOCTOBEPHOCTh HH(OpMAITUy;

WCIIOJIB30BaTh CpPEeACTBA WH(MOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alIMOHHBIX
3a7a4 ¢ coOJoJeHueM TpeOOBaHUM JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcoCOepeXeHUs, TMPaBOBBIX UM OATHYCCKUX HOPM, HOPM
nH()OPMAITMOHHONW OE30MTaCHOCTH; CO3/1aBaTh TEKCThI (DU3UUECKOTO COJEPIKAHMS
B pasnuyHbIX ¢dopmarax ¢ yd€TOM Ha3HAuYCHHUS HHQPOPMAIUU U IIETIEBON
ayJIMTOPHH, BBIOUPAS ONITUMAIIbHYIO (DOPMY MPEACTABICHUS M BU3YaTH3allNH.



KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

OCYIIECTBIISITH OOIICHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOM
JeSTeNIbHOCTH; pACIIO3HABaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYaIUi U
CMATYaTh
KOHQUIMKTBI; Pa3BEPHYTO M JIOTUYHO U3JArarb CBOKO TOYKY 3pEHUS C

UCII0JIb30BaHUEM
A3BIKOBBIX CPEICTB; NOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM H

VHIUBUTYAJIbBHOMN
paboThI; BHIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN C Y4ETOM OOLIUX
UHTEPECOB U BO3MOMKHOCTEW KaXJOr0 4YiIEHA KOJUICKTMBA; IIPUHUMATH LIEJIU
COBMECTHOM JEATEIIBHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUA 110 €€
JOCTHKEHUIO: COCTABIIATH IUIaH AECUCTBUM, PACIIPEAENAT POJIM ¢ YYETOM MHEHUN
YYAaCTHUKOB, O0CYX/1aTh PE3yIbTaThl COBMECTHOM paOOThI; OLIEHUBATh KAYECTBO
CBOEI0 BKJIAJIa U KaXKI0I0 YYaCTHUKA KOMAaH/bI B
oOUMii pe3yibTar Mo pa3paboTaHHBIM KPUTEPUSIM; IIPEAIaraTh HOBbIE IPOEKTHI,

OLIEHMBATh UAEH C TIO3ULIMY HOBU3HBIL,

OPUTMHAJIIBHOCTH, NPAKTHYECKOM 3HAYUMOCTH;  OCYIIECTBIISITH ITIO3UTUBHOE

CTpPaTEru4ecKoe MOBEICHNUE B PA3IIMYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCaJbHbIe YueOHbIe aeiicTBus CaMoopranu3anus:
CaMOCTOSITENIbHO OCYLIECTBIISAThH MTO3HABATENIbHYIO IESITEIbHOCTh B 00JIaCTH
GU3UKKM W aCTPOHOMUH, BBISBJISITH MPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHbBIE 3a/1a4H; CAMOCTOSITEIbHO COCTABIIATh IJIaH PEUICHUs paCUETHBIX U
KAUeCTBEHHBIX 3aJlay, IUIAH BBIMOJHEHUS MPAKTHYECKOW padoThl € y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHUM; JaBaTh
OLICHKY HOBBIM CHUTYallUsIM; PACHIMPATh paMK{ y4eOHOTO ImpeaMeTa Ha OCHOBE
JUYHBIX NPEANOYTEHUI; eJaTh OCO3HAHHBIM BHIOOpP, apryMEHTHpPOBAaTh €ro,
Opath Ha ceOst
OTBETCTBEHHOCTh 32  pEUIeHHe; OLEHUBATh  NPUOOPETEHHBIA  OIMbIT;
Croco0CTBOBaTH (DOPMHUPOBAHUIO U TIPOSIBICHHUIO dPYAUINH B 00J1acTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTpPOJIb, 3MOLUMOHAJBHbIA HMHTE/UIEKT: [aBaTh OLIEHKY HOBBIM
CUTyalusIM, BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTD,



OIICHUBATh COOTBETCTBHE PE3YyJbTATOB  IIEIISAM; BJIaJICTh  HABBIKAMH
MO3HABaTEIbHON pedIEeKCUU KaK OCO3HAHMUS COBEPIIACMBIX JEUCTBUH U
MBICTUTEIIBHBIX TIPOIECCOB, WX PE3YJIbTaTOB M OCHOBAHWH; HCIOJIH30BATh
puEMBI pedIeKCHH 71 OIICHKU CUTYaIlUH, BRIOOpa
BEPHOT'O pEIICHUs; YMETh OIICHUBATh PHUCKU U CBOCBPEMEHHO IPUHUMATH
pelieHust Mo ux
CHUKEHUIO; MPUHUMATh MOTUBBI I apTYMEHTHI IPYTUX MPY aHAIH3E PE3yJTbTaTOB
NeSATEIPHOCTH;, TPUHUMATL ce0s, TOHMMAasi CBOM HEAOCTATKHM U JOCTOMHCTBA;
MPUHUMATh MOTUBBI M @pTYMEHTBI JPYTUX IIPH aHAIN3€ Pe3yJIbTaTOB
NEeATEeIIbHOCTH;, TIPU3HABATh CBOE MPaBO M ITPaBO JIPYTHX Ha
OIITHOKH.
B mpomiecce mocTrkeHUsT TMIHOCTHBIX PE3YJIBTATOB OCBOCHHMSI TTPOTPAMMBI
no Qu3ukKe IsI YPOBHSA CpeaHero ooOmero oOpa3oBaHUS y OO0YydYarOIIUXCs

COBEPILIEHCTBYETCSA AMOITMOHAIIbHBIN UHTEJIEKT, peAnoararonuii
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

SMOLIMOHAJIIBHOE COCTOSIHME, BUJIETbh HAIIPaBJICHUS pPa3BUTUS COOCTBEHHOU
SMOLIMOHAIBHON cdepbl, ObITh YBEPEHHBIM B cebe; caMOoperyiIupoBaHUs,
BKJIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHUE, CIOCOOHOCTh AJaNTUPOBATHCS K 3MOLMOHAJIBHBIM HU3MEHEHUSIM U
POSIBJISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHUBAIINH,
BKJIIOYAIOIIEW CTPEMJICHME K JOCTMIKEHHIO LEIM U YCIeXy, ONTHUMU3M,
MHULIMATUBHOCTh, YMEHHUE JIEMCTBOBATH UCXOI U3 CBOMX BO3MOKHOCTEW;

AMIIATUH, BKJIIOYAIONIEH  CHOCOOHOCTh MOHMMAaTh  AMOLIMOHAJIBHOE
COCTOSIHME JPYTHX, YUYUTHIBATh €T0 MPHU OCYIECTBICHUH OOILIEHHS, CIOCOOHOCTh
K COYYBCTBUIO M CONEPEKUBAHUIO; COLMAIBHBIX HABBIKOB, BKJIHOYAOIIMX
CIIOCOOHOCTh BBICTPAaMBaTh OTHOIIEHUS C JPYTUMHU JIIOAbMH, 3a00TUTHCH,
POSBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kij1acce npeaMeTHble pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTh Y OOYYAIOLIUXCS YMEHHIL:
JE€MOHCTPUPOBaTh Ha NpUMEpax pojib U MecTo (GU3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMH, B NPAKTHYECKOM JEATEIIBHOCTH JIIOAEH; YYUTHIBATH T'PAHUIIBI



OPUMEHEHUS UW3YYEHHBIX (U3MUECKMX MOJEJeil: MarepuajlbHas TOYKa,
MHEepLUaibHasl cUcTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TEJO, HCaIbHBIA ras,
MOJIEIN CTPOEHUS Ta30B, JKUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN dJIEKTPUUECCKUN
3apsig mpU peuieHuH (U3WYECKUX 3a7ad; pacro3HaBaTh (PU3MUECKHE SBICHUS
(mpouiecchl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHUS BEILLECTBA U JIEKTPOAUHAMUKU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE TMPSMOJIMHENHOE JBH)KEHHE, CBOOOJHOE MaJCHHE Tell,
IBMKCHHE TIO OKpPY)KHOCTH, HWHEpLHMs, B3auMojeucTBue Ten, auddysus,
OpOYHOBCKOE JBWKEHHE, CTPOCHHUE JKUIKOCTEW M TBEPHABIX TeEJ, U3MEHEHUE
o0BbEMa Tel MpH HarpeBaHUM (OXJIaX/IE€HUN), TETIJIOBOE paBHOBECHE, HCIIapEHUE,
KOHJICHCAIWsl, IUIABJICHUE, KPUCTAIUIM3ALUSA, KHIICHUE, BJIAXKHOCTH BO3YyXa,
IOBBIICHUE JABJICHUSA Ta3a IPU €ro HArpeBaHUM B 3aKPBITOM COCYZIE, CBA3b
MEXIy [apaMeTpaMy COCTOSHMs Ta3a B M30IpOLECcCax, IEKTpU3alus Tell,
B3aMMOJICHCTBUE 3aps/IOB; OMMCBHIBATH MEXAHUYECKOE JBH)KCHHUE, HCIIOIb3YS
(u3nuecKkue BEIMYMHBI: KOOpJMHATA, NyTh, [EpPEMEUIEHUE, CKOPOCTb,
YCKOpEHHe, Mmacca Teja, CHJla, HUMILYJIbC Tella, KUHETUYECKas DJHEPIUs,
NOTEHIMAIbHAsL SHEPTUsl, MEXaHn4yeckasi paboTa, MEXaHUYECKasi MOIIHOCTb; IPU
ONMCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICI UCHOJIb3YEMbIX BEIUYHH,
UX O0O3HAYEHUS W EAMHMIIbI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(u3nyecKy0 BEJIWYUHY C JAPYTMMHU BEJIMYMHAMH; OIMCHIBATh H3yYEHHBIE
TEIUIOBbIE CBOMCTBA TeJl U TEIJIOBBbIE SIBJIICHUS, HCIHOJB3YyS (PU3MUECcKue
BEJIMYMHBI: JABJICHWE Tas3a, TEMIIeparypa, CPEAHSAs KUHETHYECKas SHEpPrus
XAa0TUYECKOTO JBMKEHUS MOJIEKYJ, CPEIHEKBAJAPATHYHASI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHsSA OSHEprusi, pabora raza, kodpduimeHt
IIOJIE3HOI'O JIEMCTBHsI TEIIOBOI'O JIBUTATeNsl; IPU ONMCAHUUA IIPABUIIBHO
TPaKTOBaTh (PU3NYECKHUI CMBICII MCHOJb3YEMbIX BEIMYHMH, UX O0O3HAYEHUS U
€AVHUIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIUUYHUHY
C JAPYI'MMH BeEJIMYMHAM; OIMCBHIBATH H3YyYECHHBIE DJIEKTPUYECKHE CBOMCTBA
BEIIECTBA W DJIEKTPUUECKHE SIBJICHUS (IIPOLIECCHI), MCIONB3YysA (U3HUECKHE
BEJIMYMHBI: JEKTPUUECKUH 3apsil, SJIEKTPUUECKOE MOJIE, HANPSIKEHHOCTD MOJIS,
NOTEHUHAJ, Pa3HOCTh MOTECHLIMAJIOB; NPHU ONHWCAHWUU IPABUIBHO TPAKTOBAaTh
(¢u3nyecKuil CMBICT HUCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EIUHMIIbI;
YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUHUHY C IPYTUMHU
BEJIMYMHAMU; AHAJTU3UPOBATH (PU3MYECKHE MPOLECCHl U SBJICHUS, UCIOIb3YS
(du3nueckre 3aKOHbBI M MPHUHIMIBL 3aKOH BceMupHoro Tsrotrenus, I, II u III
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHMs MEXAHWUYECKOW DJHEPIuM, 3aKOH



COXpaHEHUsl MMITYJIbCa, IPUHIUI CYNEPIO3ULHUHA CHJI, IPUHIUI PABHOIPABHS
UHEPLUAIBHBIX CHUCTEM  OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYI0  TEOPHIO
CTPOEHHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOM 3HEPrUu
TEIUIOBOTO ABM)KCHUS MOJIEKYJ C aOCONIOTHOM TeMIEpaTypoil, MepBbIii 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IPU 3TOM pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €M0 MATEMaTUYECKOE
BBIpOXKEHUE U YCIOBUA (TpaHMIbI, 0O0JacTH) NPUMEHUMOCTH; OOBICHSITH
OCHOBHBIE€ MPUHUUIIBI IEUCTBHUS MAlINH, NPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh YCIOBUS UX O€30MAacHOTrO HMCIOJIb30BaHUS B MOBCEAHEBHOW >KHU3HU,
BBIMOJHATh HKCIEPUMEHThl IO MCCIEAOBAHUIO (DU3UUYECKUX SBJICHUU U
MIPOLIECCOB C MCMOJB30BAHMEM IMPSAMBIX U KOCBEHHBIX M3MEPEHUM, MpPU 3TOM
GopMynupoBaTth mpodiieMy/3afady W TUIOTE3y Y4E€OHOro HKCIEPUMEHTA,
co0upaTh YCTaHOBKY W3 IPEIIOKEHHOIO OOOpYAOBAHHUSA, MPOBOJIUTH ONBIT U
(OpMyIHpPOBATh BBIBOJbI; OCYIIECTBISTh MHPSIMbIE U KOCBEHHBIE H3MEPEHUS
(pU3HUECKUX BEIMYHH, PU 3TOM BBIOMpPATh ONTUMANIbHBIA CIOCOO U3MEPEHUS U
UCIIOJIB30BaTh M3BECTHBIE METOABI OLIEHKH IIOIPEIIHOCTEN HM3MEpPEHUN;
UCCIIEIOBaTh ~ 3aBUCHMOCTH  MEXAy  (U3MUECKMMH  BEIMYMHAMU  C
HCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUW, IPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(uKCcHpOBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B
BUe TaOJMI U TpauUKOB, JA€IaTh BBIBOJBI MO pPe3yjbTaTaM HCCIIEI0BaHUS;
co0iroaTh npaBuja OE30MacHOTO TpyAa IpHU MPOBEACHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO 3KCIEPUMEHTa, Y4YEOHO-HCCIEAOBATENIbCKOM U IMPOEKTHOU
NEeSATENBbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U 1a00OPATOPHOTO
0o0Opy/OBaHus; peliath pacy€THbIE 3aJaydl C SIBHO 3aJaHHON (QU3MUeCcKOou
MOJIEbI0, UCHOJB3YS (pU3MUECKHe 3aKOHBl M MPUHLUIIBI, HA OCHOBE aHAJIN3a
YCJIOBUS 3aJayd BbIOMpaTh (PUBMUECKYI0 MOJIENb, BBIICIATh (U3UUECKUE
BEJTUYHUHBI U (HOPMYIIbI, HEOOXOAUMBIE I €€ PEIICHHMs], TPOBOJAUTh PACUETHI U
OLICHMBATh PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIMUUHBL;

pemarb Ka4eCTBEHHBIE 3aJ1a4u: BBICTPANBAaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO LIETIOYKY PACCYKACHHUI C OMOpPOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCIONBb30BaTh  MPH  PEIIEHUH  y4yeOHBIX  3aJa4  COBpPEMEHHbIE
MH(GOPMALIMOHHBIE  TEXHOJOTHH TUIS NIOKCKA, CTPYKTYPUPOBaHHS,
UHTEpNpEeTallud W  NPEJCTaBIE€HUS Y4eOHOW M HAYYHO-TIOMYJISIPHOU
uHboOpMaIMK, TOJIYYEHHOM M3 PpPA3IMYHbIX HCTOYHHKOB, KPUTHYECKHU



aHAM3UPOBATh IOJIy4aeMylo HWHGOpPMAIMIO; MPUBOIUTH MPHUMEPHl BKIaja
POCCHUICKHX U 3apyOeKHBIX YUEHBIX-

(U3MKOB B pa3BUTUE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B
pa3BUTHE TEXHUKH M TEXHOJIOTUU; MCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS IIO
¢u3uKe B TOBCENHEBHOW JKM3HM i oOecriedeHus O€30MacHOCTH MpH
oOpamieHnd ¢ NpudOpaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, ISl COXpaHEHHS
3JI0pOBbsI U COOJIIOZCHUS HOPM HKOJIOTUYECKOIO IOBEAEHUS B OKpYXKarolien
cpene; paboTaTh B TPYIIE C BBIIOJHEHUEM PAa3IMYHBIX COIHUAIBHBIX POJEH,
IUIAHUPOBATh pabOTy TPYIIIBL, PALMOHAIBHO PACHPENENATh O0S3aHHOCTH U
IUTAHUPOBATH JAEATEIbHOCTh B HECTAHAAPTHBIX CUTYALIUAX, aI€KBaTHO OLICHUBATH
BKJIaJ] K&XJIOTO W3 YYAaCTHUKOB TPYIIBI B PEIICHUE paccMaTpuBaeMOi
poOJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb C(OPMHUPOBAHHOCTb y OOYYarOIIMXCS YMEHMM:
JEMOHCTPUPOBaTh Ha MpPUMEpPax pPOJb U MECTO (PU3UKKM B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOM TEXHHMKH U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBbHOCTH JIFOAEH, LIEJOCTHOCTh U €IMHCTBO
(u3nuecKo KapTHUHBI MUpPA; YYUTHIBATh T'PAHULbI NPUMEHEHHS H3YYECHHBIX
(U3HUECKUX MOJENei: TOUCUHBIA dJEKTPUUECKUN 3apsil, JTy4Y CBETA, TOUECUHBIN
UCTOYHUK CBETA, SAEPHAs MOJIENIb ATOMA, HYKJIOHHAsI MOJIEIb @aTOMHOTO s]Ipa IpU
pelieHnn (GU3NUeCcKUX 3a]ay; paclo3HaBaTh (pU3HUECKUe ABJICHUs (IPOIeCcChl) U
OOBSACHATh UX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKH M KBAaHTOBOU (PU3MKHU:
ANIEKTPUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAaTHUTHOE
NEUCTBUSA TOKA, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs WHIYKLUSA,
NEHUCTBAE MAarHUTHOIO IIOJS Ha MPOBOJAHMK C TOKOM M JBWKYIIMWCS 3apsi,
ANIEKTPOMATrHUTHBIE KOJEOaHUs M BOJHBI, MPSMOJMHEMHOE pacnpoCTpaHEHUE
CBETa, OTpaXEHUE, NMpeoMiieHrne, nHTeppepeHtns, Tudpakiuus U noaspu3anus
CBeTa, Aucrepcus cBera, horosnexkrpuueckuit 3gpdexr (pororddekr), cBeToBOC
NABJIEHUE, BO3HWKHOBEHUE JIMHEMYATOro  CIEKTpa aroMa  BOJOPOAA,
€CTECTBEHHass W WCKYCCTBEHHasi paJUOAKTUBHOCTB; OIUCHIBATH H3YYECHHbIC
CBOMCTBa BEUIECTBA (3JIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE, FJIEKTPUUECKYIO
MPOBOAMMOCTD PA3JIMYHBIX CPEJ) U DIECKTPOMATHUTHBIC SIBIICHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYUHBL: IJNEKTPUUYECKUU 3apsi, CHia TOKa,
ANEKTPUUECKOE HAMpsHKEHUE, JJIEKTPUYECKOE COMPOTUBIEHUE, Pa3HOCTh
NOTEHLMAJIOB, 3JIEKTPOABMKYIIAs CUia, padoTa TOKAa, MHAYKIUS MAarHUTHOTO
nosist, cuina Awmmepa, cwia JlopeHua, HMHIYKTHBHOCTh KaTyLIKH, 3HEPrus



ANEKTPUYECKOTO W MATHUTHOTO TMOJEH, MEepHoJl U YacToTa KojeOaHuil B
K0Je0aTeTbHOM KOHTYpe, 3apsA/l U CUJla TOKa B MPOIECCE TapMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJIeOaHMM, (HOKyCHOE pacCTOsHHE M ONTHYECKas Cuia
JUH3bI, TPU ONHCAHWU TMPABWIBHO TPAKTOBATh (PU3UYECKUM  CMBICH
UCIOJIb3yeMbIX BEJUYHMH, UX O0O03HAUYECHMS M €IMHMIIbI, YKa3bIBATh (POPMYIIbI,
CBSA3BIBAIOIIME JIAHHYIO (DU3UYECKYI0 BEIMYHMHY C JPYTMMU BeJTUYHMHAMU;
OTIHCHIBATh U3YUYECHHbIC KBAHTOBBIC SIBJICHUSI M TIPOLIECCHI, UCTIONB3YS (pU3MUeCcKHe
BEJIMYUHBL: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA,
SHEPrus U UMIyJIbCc (OTOHA, MEPUO TOJypaclajia, SHEPIUsl CBA3U aTOMHBIX
a1ep, IpU OMUCAHUN IPABUIILHO TPAKTOBAaTh (PU3MUECKHUM CMBICI UCIIOIb3yEMbIX
BEJIMYMH, UX OOO3HAUYECHMS] W €IWHHUIIbI, YKa3bIBaThb (POPMYIIbI, CBS3bIBAIOIINE
JaHHYIO0 (U3UYECKYIO BEJIMYUHY C APYTMMHU BEJIMYMHAMHU, BBIUUCIIATH 3HAUCHUE
(u3nyecKkoil BENUMYMHBI; AHATU3UPOBATH (HU3MUECKUE MPOLECChl U SIBICHUA,
UCTIONB3ysl (U3MYECKUE 3aKOHbl M MNPUHLUINBL 3akoH OMa, 3aKOHbI
MOCJIEIOBATEILHOIO M MapaJUyIeIbHOTO COEJUHEHUs MPOBOJHUKOB, 3aKOH
Jxoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOW MHIAYKIWHU, 3aKOH IPSIMOJINHEWHOTO
pacupoCTpaHEHUs CBETA, 3AKOHBI OTPAXKEHUS CBETA, 3AKOHBI IIPEJIOMIICHHS CBETA,
ypaBHeHHE DitHmTelHa 17151 PoTodrPdekTa, 3aKOH COXpPAHEHHUS DHEPTUH, 3aKOH
COXpaHEHUs MMIYJbCa, 3aKOH COXPAaHEHUsS DSJIEKTPUYECKOIro 3apsja, 3aKOH
COXpPaHEHUs MAacCOBOIO YHCIA, IOCTyJaThl bopa, 3aKOH pPaguOaKTUBHOIO
pacnaja, Ipy 3TOM pa3jinyaTh CJIOBECHYIO (OPMYIUPOBKY  3aKOHa, ero

MAaTeMaTUYECKOE BBIpAXXKEHWUE W YCJIOBUS (TpaHUlIbl, 00JACTH) NPUMEHUMOCTH;
ONpEeNeNsITh HapaBIICHUE BEKTOpa  MHAYKUWHA MAarHUTHOTO OJIS
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cwibl JIopeHIa; CTpOUTh U OINHKCHIBATH

n300pakeHHe, CO3/1aBaeMOe IIIOCKUM 3€pPKajioM,

TOHKON JIMH30M; BBIMNOJHATH SKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3HUECKUX
SBJICHUU U MPOLIECCOB C UCTIOIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHUI: TPH
3ToM (HOpMyIUpOBaTh MpoOIEMy/3a7ady U TUIOTE3y y4eOHOTO SKCTIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 NPEIIOKEHHOTO O0OpYyIOBaHUS, MPOBOAMUTH OIBIT U
(GopMyIMpOBaTh BBIBOJbI; OCYIIECTBISITH NPSIMbIE U KOCBEHHBIE H3MEPEHUS
(u3HUEeCKUX BEIMYMH, MPU 3TOM BBIOMPATh ONTUMANbHBIA CIIOCOO U3MEpPEHUS U
HCIIOJI30BaTh W3BECTHBIE METOABl OLEHKH MOrPEIIHOCTEN HW3MEpPEHUN;
HCCIIEI0BaTh 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH C UCIHOJIb30BAaHUEM MPSIMbIX
U3MEpPEHUI: MIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YJbTAThI
NOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TAOIUI] U TPadUKOB,
JenaTh BBIBOABI 10 pe3ylbTaTaM MCCIEA0BaHUS; COOJII0aTh MpaBuia



0e30MmacHOr0 Tpyna MpH MPOBEACHUHM HCCICIOBAHUN B paMKax Yy4eOHOTo
DKCIIEPUMEHTA, YYeOHO-HCCIICNOBATEIBCKOW M TPOSKTHON JESATEIBHOCTH C
HCITOJIh30BAaHNEM M3MEPUTEIBHBIX YCTPOUCTB M TaOOPATOPHOTO 000pYIOBaHUS;
permaTh pacu€THBIC 3a7]a4M C SIBHO 33IaHHON (PU3MUECKONW MOJIETBIO, UCTIONIB3YS
(u3nYecKre 3aKOHbI ¥ IPUHIIKITEI, HA OCHOBE aHATN3a YCJIOBHUS 33141 BRIOMPATh
GU3NYECKyI0 MOJETb, BBIICHATh (U3WUECKUE BEIMYMHBI W (OPMYIIHL,
HEOOXoauMBIC ISl €€ pEelIeHHs], IPOBOAUTH PACUETHI M OIICHUBATH PEATHBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

pemarthb KauyeCTBCHHBIE 3aJ1auH: BBICTPaUBAaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO IETIOYKY PACCYXKIACHUI C OMOpPON HAa M3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHMUS;

WCIIONIB30BaTh  TPHU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTHH IS MIOKCKa, CTPYKTYPHUPOBaHUS,
UHTEpIpETallid W  TMPEJCTaBICHUsS Y4eOHOW U HAYYHO-TIOMYJISIPHOU
nHDOpMaIMK, TOJYYEHHOH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAILIHUIO;

OOBSACHATH TPUHLHUIBI JEUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh yCIOBUS UX 0€30MaCHOT0 UCTIOIb30BaHUS B TOBCETHEBHOM
KU3HH, IPUBOJIUTH IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKW U TEXHOJIOTHH; HCIONBH30BATh TEOPETHUUYECKUE 3HAHUS TIO
¢u3nKke B TOBCEIHEBHOW IKM3HM [l oOecreueHrus Oe30MacHOCTH TIpH
oOpameHny ¢ mpudOpaMu W TEXHUYECKUMHU YCTPOMCTBAMH, I COXPaHCHUS
3IOpPOBBSI U COOJIIOJIEHUSI HOPM DKOJIOTHYECKOTO TOBEACHHUS B OKPYXKAIOIICH
cpene; paboTaTh B TPYIIE C BBHIMOJHEHWEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBLHO PACTIPENEsITh OO0S3aHHOCTH U
MJIAaHUPOBATH JACATEIHPHOCTD B HECTAHIAPTHBIX CUTYAIHIX, aJICKBATHO OIIECHUBATh
BKJIaJl KaXIOTO W3 YYaCTHUKOB TPYNIBI B PEIICHHE paccMaTpUBaeMOM
MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No i/ HaumeHnoBaHue pa3/iesioB U TeM (ungposere)
2 IPOrpaMMbI Beero Konrpoububie | Ilpakruueckue o0pazoBaTellbHbIe
padoThI padoThI pecypcenl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edso0.ru/7f410f72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edso0o.ru/7f41bf72
bu6nmoreka [JOK
2.2 Hpmamuxa ! https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 L bubnmnoreka [JOK

TEOpuun

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



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

bu6mmorexa [IOK

3.2 OCHOBBI TepMOZHHAMHKH 10 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHUSI BELLIECTBA. ) bubmuorexa [IOK
®da3oBbI€ MEPEXOIbI https://m.edsoo0.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOJJUMHAMUKA
bu6mmoreka [IOK
41 JneKTpoCTaTHKa 10 https://m.edso00.ru/7f41bf72
[TocTostHHBIN 37EeKTpUYECKHU TOK. TOKH B bubnnorexa [HOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3aesioB U TeM (undposbie)
2 IPOrpaMMbI Beero Konrpounubie | IlpakTnyeckune o0pazoBaTellbHbIe
padoThI padoThI pecypcenl
Paszpen 1. JIEKTPOIUHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnnoreka [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKHe U dJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.1 Kose0aHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onrexa 10 3 https://m.eds00.ru/7f41c97c
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DIJIEeMEHTHI KBAHTOBOW OITHKHU 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edso0.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 71pO 5 https://m.edso0.ru/7f41c97c
Htoro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 hitps://m.eds00.ru/741c97¢
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmarowee nosTOpeHue 4 https://m.eds00.ru/7f41c97c
Wroro no pazneny 4
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB 110

ITPOTPAMME 68 4 !
NHOYPOUYHOE IINTAHUPOBAHHUE 10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nata uudposeie
Ne n/m Tema ypoxa Beero Konrposbnbie | IlpakTHueckne | uszydyenus oOpa3oBaTesbHbIE
r
padoThI padoThI pecypent

®u3nka — Hayka O IIpUpoOJIE. 02.09
HaydHble METO/BI MO3HAHUS 1 bubmorexa [IOK
OKpYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Poars um mecto ¢usuku B 03.09
(hopMUPOBAHUH COBPEMEHHOMU
Hay4YHOW KapTHHBI MHpa, B 1 bubmmorexa [IOK
IIPAKTHYECKOI JESATeIbHOCTH https://m.edsoo.ru/ff0c33e6
monen
MexaHudeckoe JBUKEHUE. 04.09
OTHOCHUTENBHOCTh MEXaHUYECKOTO
neusxenus. [lepeMenenue, 1 bu6muorexa [HOK
CKOPOCTb, YCKOPEHHE https://m.edso00.ru/ff0c3508
PaBHOMEpHOE IIPSIMOJIMHEWHOE 09.09 bubmuoreka [IOK
JBUYKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOyCcKOpeHHOE 10.09 bubnnorexka [JOK
NPAMOJIMHENHOE JBUKECHUE 1 https://m.edsoo.ru/ff0c372e
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CBoOogHOe maneHue. YCKOpeHue 11.09 bubnmoreka [JOK

6 CBOOOJHOIO NaJeHUs https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBuxeHue. 16.09 bubnnoreka [HOK
JIBrKeHHE MaTepualbHOM TOYKHU https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTHU
[TpuHIHN OTHOCHUTCJIBHOCTHU 17.09

8 lNasmnes. HNuepunansHbie Bu6muorexa [JOK
cuctemsl oTcuera. [lepBriil 3aK0H https://m.edsoo.ru/ff0c3be8
Hprorona
Macca tena. Cuna. [Ipuniun 18.09

9 cynepno3unuu cwi. Bropoit Bu6miorexa IIOK
3aKkoH Hetorona AT https://m.edsoo.ru/ff0c3be8
MaTEepHUaIbHOU TOUKH
Tperuii 3akon HeroToHa 11 23.09 bubnuoreka [IOK

10 MaTepuaabHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI. 24.09

11 Cuma  msokectu.  Ilepsas bubsmorexa LIOK
KOCMUHECKas CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. 25.09 bubnuorexa [JOK

12 Bec Tena https://m.edsoo.ru/ffOc3el18
Cuna tpenus. Koadpduument 03.10

13 TpeHus. Cuiia COnpOTUBIICHUS Bu6snmorexa LIOK

IIpH ABVXKCHUU TEJIA B XKUAKOCTHU
WJIN Tra3e

https://m.edsoo0.ru/ff0c3f76
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ITocTynarensHoe u
BpalllaTeIbHOE ABH)KEHUE
a0COFOTHO TBEPIOTO TeTa.
MowmeHT cusl. [lnedo cuibl.
VYcnoBus paBHOBeCUs TBEPAOTO
Tena

30.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Hmnynbc MmaTepuaabHON TOUKH,
CHCTEMbl MaTepHAIIbHBIX TOUEK.
Wmnynbe cuitbl. 3aK0H
COXpaHEHMs UMITYJIbCA.
PeakTuBHOE 1BUXKEHME

01.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CHJIBI.
Kunernueckas sneprus
MarepuanbHO Touku. Teopema
00 M3MEHCHUN KHHETHYECKON
SHEPIUU

02.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

IloTeHunanbHas SHEPTHUs.
IToTeHumanpHas 3HEPIUsl yIPyro
ne(GopMHUPOBaHHON NPYKUHBI.
[loTenunanpHas 3HEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

07.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOc46l1a
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ITorennuanbHbIC U
HeIoTeHIMalIbHbIE CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEeXaHN4YeCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAHEHUS MEXaHUYECKOMN
SHEpPruu

08.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas paboTta
«HccnenoBanue cBsi3u pabOThI
CHJIBI C H3MCHEHUEM
MEXaHUYECKOM dHEPTHH Tella Ha
MPUMEPE PACTHKEHUS

09.10

PE3UHOBOI'O KTyTa»

20

KonTponbhas padbota no teme
«Knunemaruka. JnHamuka.
3aKoHbI COXpaHEHHS B
MEXaHHUKE»

14.10

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

21

OcHOBHBIE TTOJIOYKEHUS
MOJIEKYJIAPHO-KUHETUYECKON

TeopuHu. bpoyHOBCKOE ABMKEHUE.

Auddysus

15.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2
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22

Xapaxrep JIBUOKEHUS u
B3aHUMOJICUCTBUS YaCTHI]
Belectsa. Mogenn  CTpoeHUs
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN

16.10

28.1123

Macca wmosekyn.  KomanuectBo
BemiectBa. [locrosinnas
ABorazipo

21.10

24

TennoBoe paBHOBECHE.
Temmeparypa u €€ u3sMepeHue.
[IIxana remneparyp Llenscus

22.10

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

23.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TeMrepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPIrUU JBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kraneiipona

05.11

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ["a30BbIC

06.11

3aKOHBI

28

JlaGopatopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSTHHS
Pa3pexeHHOT0 ra3za

11.11
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H3onporiecchl B neanbHOM rase 12.11
29 i HX rpapuyeckoe Bubmnorexa LIOK
Npe/icTaBeH e https://m.edsoo.ru/ff0c570e
BuyTtpennss SHeprus 13.11
TEPMOIUHAMHUYECKON CUCTEMBI U
30 CrocoObl €€ N3MEHCHHS. bu6mmoreka [IOK
KoJMYeCTBO TEMIOTH H paboTa. https://m.edsoo.ru/ff0c5952
BuyTpennss sneprus
0JIHOATOMHOTO HJICJIbHOTO Ta3a
bubmuorexa [JOK
31 Bujet Tennonepenaty 26.12 https://m.edso0.ru/ffoc5¢c36
VY nenbHas TEII0EMKOCTh
3 BemecTBa. Koan4yecTBo TEmIoThI Bu6morexa [[OK
09.01
IIpu TEIUIONEPEaAIC. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIif poriecc
IIepBblit 3aKOH TEPMOAVMHAMUKH
33 M ero  TPHUMEHEHHE K 15.01 bubmorexa TIOK
M30MpoLEccam https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs nporieccoB B
34 npupose. Bropoit  3akoH 16.01 bubmuorexa TIOK
TEpMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunun nevictBus u KI1/] 22.01 bubnuorexa [JOK

TEILUIOBOW MAIIIUHBI

https://m.edsoo.ru/ff0c600a
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36 uxn Kapnao u ero KI1/{ 23.01
DKOJIOTrH4eCcKHe MPOoOIeMbl
37 TEII0PHEPTETUKU 23.01
O6o0maromuii ypok
bubmuorexa [JOK
«MouekynspHas Qusuka. 30.01
38 yasipras https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKH
Kontponbnas paboTa mo teme
39 «MonexynspHas QHU3UKa. 05.02 bubmorexa TIOK
https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAUHAMUKH
[TapoobpazoBanue u
40 KoHjeHcauus. Vicnapenue u 06.02 Bubnmorexa IOK
T —_ https://m.edsoo.ru/ff0c63b6
AOCoIIIOTHAs! 1 OTHOCUTETbHAS
41 BJIQKHOCTb BO3/IyXa. 12.02 brbsmorexa LIOK
HachIeHHbIi nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckne
1 aMmop(HbIe Tena. AHU30TPOIHUS
42 CBOMCTB KpucTawioB. Kuakue 13.02 bub6nnorexa IIOK
KPHCTaJLIBL. COBpEMEHHbIE https://m.eds00.ru/ff0c65f0
MaTepraIbl
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
43 V nenpHast TEII0Ta IUIaBICHHS. 19.02 bubmorexa TIOK
https://m.edsoo.ru/ff0c6708
Cybnumarus
bubmuorexa [JOK
44 YpaBHEeHHE TEMIOBOTO OamaHca 20.02

https://m.edsoo.ru/ff0c6820
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DnekTpu3anus Teil.

N bubmuorexa [JOK
45 JJIeKTpHuCCKUid 3apan. JlBa Buna 26.02 https://m edso;I ru/ffOc6bcc
SJIEKTPUYECKUX 3aPAI0B T '
[IpoBOAHMKY, TUANEKTPUKU U
MOJIYIPOBOIHUKH. 3aKOH BuGmoreka [IOK
46 COXpaHCHUA SJICKTPUICCKOTO 27.02 https://m.edsoo.ru/ffOc6bcc
3apsaa
B3aumogeiicTBue 3apsioB. 3aKkoH
47 Kynona. Toueunslii 04.03 bubmorexa [IOK
SMEKTPHUSCKHI 3apsT https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB AIIEKTPUYECKOro
nojs. [IpyHIun cynepnosuuun Bub6imoreka LIOK
48 NEKTPUYECKUX TONeH. JInHIH 0>.03 https://m.edsoo.ru/ff0c6df2
HaIpPSHKEHHOCTH
Pabora cuin anekTpocTaTuyecKoro
49 nojs. Ilorennman. PasnocTs Bu6muorexa [JOK
11.03
ITOTCHIMAJIOB https://m.edsoo0.ru/ff0c6f00
[IpoBOTHMKYM M AUDIIEKTPUKH B
- ANEKTPOCTATUYECKOM II0JIE. Bu6moreka [OK
12.03
JAnsnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubmnoreka [LIOK
51 OnexrpoémkocTs. Konnencarop 18.03

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTh ITUIOCKOTO
KOHJIEHCATOopA. OHeprus
3apsHKEHHOT0 KOHJIEHCaTopa

19.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota
"U3mepenue 351eKTpOoEMKOCTH
KOHJIeHcaTopa"

01.04

54

[TpuHIMT JeHCTBUS u
MPUMEHEHHE KOHJICHCATOPOB,
KOIIMPOBAJIBLHOTO  arlapara,
CTPYHHOTO NPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB

02.04

55

DNeKTpUUECKU TOK, YCIIOBUS €ro
CYIIECTBOBAHUSI.

[TocrosinubIi Tok. Cuita Toka.
Hanpsokenne. ConpoTuBieHue.
3akon OMa 1t yJacTKa 1enu

08.04

56

ITocnemoBarenpHOE,
napajieIbHOe, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.
JlaGopatopHnas pabora
«M3ydyeHue cMeIaHHoro
COEIMHEHUS Pe3UCTOPOBY

09.04

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc74f0
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57

Pabora H MOII[HOCTE
AIEKTPUUYECKOTO TOKA. 3aKOH

[xoynsa-Jlenna

15.04

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

58

3akon Owma qans  TOJIHOM
(3aMKHYTOM) AJIEKTPUUECKOI
uenu. Koporkoe 3ambIKaHue.
JlaGoparopHnas pabota

16.04

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

«U3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB.
3aBHCUMOCTb COIIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIMMOCTD

22.04

60

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

23.04

61

[TonynpoBoHUKH, ux
coOCTBEHHass W  IpHUMeEcCHas
npoBoaumocTts. CBolicTBa pP—
nrnepexoja.

[TomynpoBOTHUKOBBIE TPUOOPEI

29.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae
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DJIEKTPUYECKUHN TOK B pacTBOpax
U pacijiaBax 3J1€KTPOJIMUTOB.

bu6mmoreka [IOK

2 30.04
6 DNeKTPONUTHYECKas https://m.edsoo.ru/ff0c82ba
JTUccoIanus. DIEeKTPOIIn3
DJIEKTPUUYECKUH TOK B ra3ax.
63 CamocTosTebHbIN U 06.05 Bu6nuorexa [TOK
HEeCcaMOCTOSTEIIbHBIN paspsa. ' https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnekTpuueckue Mpubopsl U
o YCTPOMCTBA U MX MPAKTUICCKOE Bub6snuorexa LIOK
07.05
npuMeHenue. Ilpapuna Texuukn https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH
O6o0maromuii ypok bubnuorexa [JOK
65 «DQNEeKTPOIMHAMUKAY 13.05 https://m.edsoo.ru/ff0c88be
KontponbHast pabota mo Teme
66 «Qnekrpoctaruka. [1ocTosHHBIHI Bu6miorexa IIOK
N 14.04
anextpuyeckui  Tok. Tokum B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»
PezepBHubiil ypok. KonTposbHas
67 paboTa Mo Teme 20.05 bubnmoreka [JOK
"I eKTPOTMHAMKKA" https://m.edsoo.ru/ff0c8c56
PeszepBubIil ypok. O6o6mIaromnmit bubnuorexa [JOK
68 ’ . 21.05 1

ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne T JlaTa uudposbie
eMa ypoka
/i yp Beero Konrpoabnsie | Ilpakruyeckue usyuenns | 00pasoBaTeabHbIe
padoTbI padoTbI pecypchl
[TocTostHHBIE MATHUTHI U KX 02.09
1 B3aI/IMOI[CI\/JICTBI/Ie. MarnutHoe mone. 1 Buoauotekxa HOK
BexTop MarHUTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHON UHAYKIIMU
MarnutHoe 10J7€ IPOBOJHHKA C 03.09
5 TokoM. OnbIT Dpcrena. L Bu6morexa LIOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yueHue 04.09
3 MarHUTHOTO TOJIsL KATYIIKH C TOKOM» 1 1 bubnuorexa IOK
https://m.edsoo.ru/ff0c98fe
JleficTBMe MarHuTHOTO MOJIS Ha 09.09
MPOBOJIHUK C TOKOM. Cuita Amriepa.
A JlaboparopHas paboTa 1 1 bubmuorexa [JOK

«HcciaenoBanue IeNcTBUS
IIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0
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JlelicTBME MAarHUTHOTO TOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO
yactuiy. Cuna Jlopenma. Pabora
cunel JlopeHia

10.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas WHIYKIIHS.
ITotox BEKTOpa MAarHUTHOH
uaaykuuu. DJ1C uaaykun. 3akoH
ANEKTPOMArHUTHOW WHIYKIIHH
®apanes

11.09

JlaboparopHas pabora
«HccnenoBanue SIBJICHUS
3J'IeKTpOMaFHI/ITHOI71 WHAYKIOHUU»

16.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHAYKTUBHOCTS. SIBiaenue
CaMOUHIYKIUH. SC
CaMOWHIYKIUH. DHeprus
MarHuTHOTO TIOJISI KAaTYyIIKU C
TOKOM. DJIEKTPOMArHuTHOE TOJIe

17.09

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

TexHudeckue ycTpoucTBa 1 Ux
IIPUMEHEHHUE: TOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuThI,
9JIEKTPOJIBUIATEIb, YCKOPUTEIIN
JJIEMEHTAPHBIX YACTHII,
VMHyKIMOHHAs [1eYb

18.09
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10

O6o06maromuit ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas
AHIYKLAS

23.09

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

11

KonrponsHas pabora o teme
«MarHuTtHOe 1oJIe.
3HeKTpOMaFHI/ITHaSI UHIOAYKOUS

24.09

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

12

CBO60,I[HI>I€ MCXaHHUYCCKHUC
KoJe0aHusL. FapMOHI/I‘leCKI/Ie

25.09

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

Koje0aHusl. VYpaBHeHue
rapMOHMYECKUX KOJICOAHHI.
[IpeBpamienue 3Heprun

13

JlabopaTopHas pabota
«MccneqoBanne 3aBUCUMOCTH
MepHoJIa MAJTBIX KOJICOaHHH rpy3a
Ha HUTHU OT AJIMHBI HUTU U MACCHhI
rpy3a»

03.10

14

KonebarenbHbIi KOHTYD.
CBoOOAHBIC PTEKTPOMArHUTHBIE
KoJ€0aHus B UI€aIbHOM
KoJe0aTeTbHOM KOHTYpE. AHATOTHS
MEXITYy MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

30.09

bubnmoreka [JOK
https://m.edsoo.ru/ff0cb820
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15

dopmyna TomcoHa. 3akoH
COXPAHCHUS SHCPIUr B UACAIIbBHOM
K0J1e0aTeNbHOM KOHTYpE

01.10

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

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHusX.  BBIHYKIEeHHbIE
MEXaHUUYEeCKHE KoJe0aHusl.
Pe3onanc. BrinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOaHMS

02.10

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

17

IIepeMeHHBIH TOK.

CunyconaaibHbIN TIEPEMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIOIIEE
3HAYCHHME CHUJIbI TOKA M HAIIPSHKECHUS

07.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. IIpoussoacrso,
nepenaya u noTpedieHne
JIEKTPUYECKON SJHEPTUN

08.10

19

YCTpoWCTBO M NPaKTHYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOIO
TOKa, JINTHUH 3JIeKTporepeaady

09.10

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324
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20

DKOJIOrM4eCKUe PUCKU TIpU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynbrypa ncnonb3zoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
AKU3HU

14.10

21

MexaHn4decKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacnpoCTpaHEHUs U
JuinHa BosHEL. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI

15.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. Ckopocts 3Byka. I'pomMkocCTb
3ByKa. Boicora Tona. TemOp 3ByKa

16.10

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

23

DNEKTPOMarHuTHHIE BOJIHBI, UX
cBoicTBa U ckopocth. Illkana
3JIEKTPOMArHUTHBIX BOJIH

21.10

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHBI paanuoCBA3U U
TeaeBuaeHus. Pa3Butue CpeaACTB
CBs3U. Paguosokanus

22.10

25

KonrtponbHas pabora «Konebanus u
BOJIHBD»

23.10

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsimonnHEeiHOE pacpOCTpaHEHUE
CBETa B OJIHOPOJHOM Cpeje.
Toueynslil UCTOYHUK cBeTa. JIyd
cBeTa

05.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350
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Otpaxxenre  cBeTa.  3aKOHBI 06.11
27 OTpakeHHs CBeTa. llocTpoeHme Brbmorexa LIOK
W306pAKEHHil B TIIOCKOM 3epKaie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceta. [loaHoe 11.11
28 BHYTPEHHEE OTpaKEHUE. Bu6morexa IIOK
[IpenenbHblIid yroJr MosHOTo https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
JlaGopaTopHas paborta «M3mepeHue 12.11 bu6mmoreka [IOK
29 [OKa3aTels MPEeJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzoOpaxeHuit B 13.11
30 nunH3e. Dopmyna TOHKOM JTUH3HI. bubmorexa [OK
https://m.edsoo.ru/ffOcddle
VBenuueHue JIUH35I
JlaGopatopHnas pabora
31 «HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
6enoro ceera. L{Bet. JITabopaTtopHas
32 pabora «Habmoaenue nucnepcun
CBETa»
Nutepdepennius ceta. udpakius bu6mmorexa [IOK
33 ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bu6mmorexa [IOK

HOJ’IHpI/IBaHI/IH CBCTa

https://m.edsoo.ru/ff0cf02e
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Ontuyeckne npuOOpPs U

35 YCTPOMCTBA U YCJIOBUS UX
0€301acHOTO MPUMEHEHUS
I'panuiibl PUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKHU. Bu6suorexa [JOK
Toctynatsl crenyuanbHOH TeOpHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMeICHUE bub6mmorexa IIOK
BpPEMEHH 1 COKDATIEHHE JTHHBI https://m.edsoo.ru/ffOcfad2
DHeprus u UMITYJbC

38 PENATUBUCTCKOM yacTulpl. CBS3b Butimoreka [IOK
MAacChl C JHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus NoKos
KonrtponbHas pabora «OnTHka.

39 OCHOBBI CHICIUATLHON TEOPHU bub6morexa IIOK
OTHOCHTEILHOCTHY https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. ®opmyna [1nanka. bubnuoreka [IOK
DHeprust 1 UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTkpbITHE " HCCIIEIOBaHE

41 porosdpdexra. Onbiter A. T. brbnmorexa LIOK

CroieToBa

https://m.edsoo.ru/ffOcffc4
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3akonbl (oTodddekra. YpaBHEeHHE

42 Ditrmreitna 11 hororpdekTa. bubmuorexa LIOK
https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» ¢potorpdexra

13 JlaBnenne cBera. Onbitel I1. H. bubmuorexa [JOK
Jle6eneBa. XuMHUYeCKOe IEHCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpOWCTBA H
MPaKTHYECKOE  IPHUMEHEHHE:

44 doTosmeMeHT,  (PoTOAATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
Pemenne 3amad mo Teme bu6nmoreka [JOK

45 «DneMeHThl KBAaHTOBOI ONTHKU» https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbITE

46 Pesepdopna no paccesHuro Bu6miorexa IIOK
agactuil. [Tnanerapuas Mozens https://m.edsoo.ru/ff0d091a
aroma

bu6nmoreka [JOK

47 Tocrynarst bopa https://m.edsoo.ru/ffod0afa
N3mydenue u norsomeHue GOoTOHOB

48 IIPH TEPEXO0/Ie aTOMa C OJTHOTO Bu6miorexa IIOK

YPOBHsI DHEPrUH Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/ffOdOafa
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49

BoaHOBEIE CBOMCTBA YaCTHII.

Bounbl ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
Oneitel  Pesepdpopma 1o
OIIpeICNICHUIO cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

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

51

CgoiicTBa anbda-, 6era-, raMma-

W3J1yYECHHUS. Bnusuue
PaarO0aKTUBHOCTH Ha YKUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.

W3oTons!I. Anbda-pacnan.
DONEeKTPOHHBIM U MO3UTPOHHBIN
Oera-pacnaj. ["amma-nuznydenue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3M HYKIIOHOB B SIIpeE.
Snepuple  peakuuu.  SnepHbii
peaktop. [IpobnemMsbl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE AaCIEKThl SACPHOMN
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356
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OnemeHTapHble YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
perucTpanmu 3JIeMEHTapHbIX
yactul. Kpyrisii croin
«DyHIaMeHTalIbHbIE
B3auMozeucTBusA. EAMHCTBO
(bu3NIecKoil KapTHHBI MUPa

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

55

Bup 3Bé3nnoro neda. Co3se3nus,
SpKUEe 3BE3MBI, IUIAHETHI, MX
BuauMoe asmxkenne. ConHeunast
cHucTeMa

56

Comnnaue. CosiHeuHast aKTUBHOCTb.
Hctounuk sueprun CoiiHia v 3BE3]1

57

3BE31bI, UX OCHOBHBIE

XapaKTEePUCTUKU. 3BE3IBI TTIABHON

rocJieIoBaTeIbHOCTH. BHyTpeHHee
ctpoenue 3BE31. CoOBpEeMEHHBIC
MPEACTABICHUS O TTPOUCXOXKICHUN
u 3BoJirorK ColtHIIa U 3BE31

58

Mneunsiii [1yte — Hama
lNamaktuka. [lonoxenne n
nexenne Comnana B [amakTuke.
lNamakTukn. YE€pHbIE ABIPHI B s1pax
raJlakTUK
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59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PennkroBoe u3iydeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMHUU

61

KonTponbHas pabota «neMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

Oo6o06maromuit ypok. Pois pusuxu
Y aCTPOHOMHUHM B SKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJioBeKa

63

O6o0maromuii ypok. Pons u mecto
¢u3MKM U aCTPOHOMHMH B
COBPEMEHHOM HAy4yHOM KapTHHE
MUpa

64

O6o06uaromuit ypok. Poib

¢buznueckoi TEOpuun B
(GhopMUpPOBaHUY NIPEJICTABICHUMN O
¢bu3nyeckoil KapTuHe MUpa




65

Oo6o06maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpPa B
o0meM psay COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe noie.

9HeKTp0MaFHI/ITHa$I WHAYKOUA

67

Pesepubiit ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTH

68

Pesepnsiii ypok. KBanToBas
¢u3nka. DIeMEHTHI aCTPOHOMUH U
acTpopU3NKH

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

» Ousuka, 10 xmacc/ Mskumes ['.5., byxoBueB b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBoO

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHN

HUHTEPHET

1)https://lecta.ru/ - Ludporast oOpa3oBartenbHas miathopma,

2) https://lbz.ru/ - anexTpoHHBIE peCypCHI 0 (PHU3HKE,

3)https://fizika.ru/ - caiiT s npenonaBateneit GU3MKH,

A)https://college.ru/ — marepuanst mis moarotoBku k EI'D ¢ 2002r.,
5)https://elementy.ru/ - «ITyTh B HayKy» - 3JIEKTPOHHBIN KypHAIT JJIs
IIKOJIbHUKOB, CTPEMSIIUXCS Pa3BUTh CBOM KPYro30p M yJay4IlIUTh 3HAHHS 10

busuke,



6)  https://fiz.1sept.ru/ — snekTpoHHast MOAOOPKA KYPHAIOB MO (DU3HMKE OT
u37aTenbckoro goma «IlepBoe ceHTIOPs»,

7)  https:/teach-shzz.jimdofree.com/ — HWudopmatnka u  (usmKa,
YHHUKAJIBHBIN pPecypc, COEpKaluil 2JIEKTPOHHbIE ONOIMOTEKH MaTeprasoB 1o
STHM JBYM IpPEIMETaM;

8)  http://school-collection.edu.ru/~ Enunas  xoiuiekius — mu(POBBIX

o0pa3oBaTeNIbHBIX PECYPCOB,

9)  https://lesson.edu.ru/ -  denepanbubiii  moptan  «Poccuiickoe
o0pa3oBaHUE»,

10) https://m.edsoo.ru/ - Eaunoe conepkanue o01ero oopa3oBaHusl.






