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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpPOBHS Ha YPOBHE CpEIHEr0o OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNIMU MpenojaBaHust yueOHoro mnpeamera «®dusnka» B 00pa3oBaTENbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pE3YJIbTaTaM
OoOydeHHMs, a TaKkXK€ YYHMTHIBAET HEOOXOJUMOCTh peaM3alMi MEKIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca (PU3HKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojiepkaHue yueoHoro npeamera «dusukay mo rogam 00yueHuUs.

®du3rka Kak Hayka O HamOoJjee OONIMX 3aKOHAX MPHUPOJbI, BHICTYIAas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBJICHWUM, HM3y4aeMbIX XUMUEH, OHOJIOrueH,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HOHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYeHHs] HOBBIX MATE€pPUAIIOB C 3a/laHHBIMUA CBOMCTBAMU M JPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NP BHITIOJTHEHUU UMH YYEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku s ypoBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanuzaius MOpearnosaraetT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomnoti  nanpasnennocmu. Kypc ¢usuku mpeamosnaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHKUM M TEXHOJIOTHW, a TaKXe OO0CYXKICHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBanus SBIstOTCA Guznueckue Teopuu (popmMupoBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-AEATEeILHOCTHBIN MOAXO0Nl B Kypce (DHU3UKU peau3yeTcs MPexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAUHEHbI B OOLIUMN CIUCOK YYEHUYECKHUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHaleHus1 kaOunera (¢usuku. Ilpu 3TOM oOecrieunBaeTcs OBJIAJCHHE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3iesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3a/IaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY OO€ecleueHno y4eOHOro mpoiiecca 0a3oBBI YpOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxoaumoe JnaboparopHoe o00OpynOBaHHE [JIsl BBIMOJHEHMS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAE TEMAaTHYECKUX KOMILUIEKTOB M OOECIEYMBAETCA B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE IIU(POBBIX J1A0OPATOPUIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e popMupoBaHHEe HHTEpeca U CTPEMJICHUS OOYy4alolUMXcsi K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEACTABICHUI O Hay4HOM METOZE MO3HaHUS U (OPMHUPOBAHHE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

 popMupOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3yJibTaTra U3y4eHUs: OCHOB
CTPOCHHS MaTepuH B PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e bopMupoBaHHe yMEHHN  OOBSICHATH SBJICHHS C  HCIOJH30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e hopMupoBaHHEe TpPEACTABICHUNH O POJMU (PU3UKH I Pa3BUTHSA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKu Ha YpOBHE CpeIHEro O0IIero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBbI 3HaHUM 00 00IMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHUAX, BKIIOYAs MEXAHWKY, MOJCKYJSIpHYIO (U3HKY,
AIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI acTPOPU3HKY;

e popMupoBaHHE€ YMEHUH TNPUMEHATh TEOPETUYECKUE 3HAHMUS IS
OOBACHEHUs (PU3NUECKUX SBJICHUW B MNOPUPOJAE U JUISI TPUHATHUS
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

¢ OCBOCHHE CIOCOOOB PEIICHMS] PA3IMYHBIX 3a7ad C SIBHO 3aJaHHOM
dbuzmyeckod MOENbIo, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIHHOE
co3nanne PU3NIeCcKoi MOMIEeTH, aJleKBaTHON YCIIOBUSAM 3a7a4H;

e IOHMMaHWE (PU3UYECKUX OCHOB U TPHUHIIUIIOB JEUCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAOU[YIO
cpeny;

e OBJIQJICHHME METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEICHUS
(GU3HYEeCKUX SKCIEPUMEHTOB, aHAJM3a M HHTEpIIpeTaruu WHGOpMaIlnu,
OIpe/IeNICHUs] TOCTOBEPHOCTH MOJIYUEHHOT'O PE3yibTara;

e CO3/IaHME YCIIOBUM MJI1 Pa3BUTUS YMEHHMI TPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoauTcst 136 vacos: B 10 kinacce — 68 vacoB (2 yaca B HE/IEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqnmaraemeiii B mporpamme Mo (u3uKe TepedyeHb J1a0opaTOpHBIX U
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
POBEJICHUST JTA0OPATOPHBIX PabOT W ONBITOB C YYETOM HHAWBUAYATbHBIX
0COOEHHOCTEH 00yYaroInXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMeHT B QU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOM IEATETLHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCMMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHS, MyTH U TMEpEeMEIICHUs
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTts. [lepron u yactora oOpaienus. LleHTpocTpeMuTesibHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMKEHUM C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne cCkopocTy npy ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuninun cynepnosuiiuu cui. Bropoit 3akoH HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkonbxkeHus, kaueHus). Cuna tpeHus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OcH BpauieHus. [lnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cui.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomoi

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJ C HW3MEHEHHEM MEXAaHWYECKOW DJHEPrUU CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTeHIMAIBLHOM SHEPTUH B KUHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha IPUMeEpE PACTSIKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSI YacTHUI] BelIeCTBA. Mojaenu CTPOEHUs Tra3oB, XKUJIKOCTEU U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ nzmepenue. lllkama temmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHHe MenneneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, MILTIOCTPUPYIOLIAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, TABJICHUS W TEMIIEPAaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U crioco0bI €€ n3mMeHeHus. KomndaecTBo Temnotel u paborta. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue mepBOro 3akoHa TEPMOJAMHAMHUKHM K H3omporeccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEMJIOBBIX MamuHax. KoadduiueHt mnone3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW JHEpruu Tejla MpU COBEPUICHUU pPabOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anauabaTHOMY paCHIMPEHHMIO BO3JyXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoont

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tea. AHU30TPOMHS CBOMCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJOTHH MOIYYEHUS COBPEMEHHBIX MaTe€pUalioB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpuCTalIoB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJJNEeKTpUYecKuil 3apsan. JlBa BuAa >IEKTPUUYECKHX
3apsanoB. [IpOBOMHUKHU, IUAJIEKTPUKU U TOJYNMPOBOJHUKU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULIAN BJEKTPUUYECKUX Mosiel. JIMHUM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsLKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmopelicTBuE HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKOU IPOHULIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUUYECKUI TOK. YCIIOBUSA CYHIECTBOBAHUSA DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekrpuueckoro Toka. 3akoH JDkoyns—Jlenna. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS METAJIOB OT TeMIlepaTypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBaXx  JJIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJILTMETP, pEOCTaT, HCTOYHUKH TOKA, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LUJIUHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIPOTHUBIJIEHHSI METAJJIOB OT TEMIIEPATYyPHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 31eKTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvie nousmus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4YHOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepoona, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexaHnyeckoe ABMXKEHUE B KUBOW mpupoze, Auddysus, ocMmoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIMTHYECKAs IAUCCOLMAMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3e€MJICHHE BJIEKTPONpuOOpoB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuTHl.  B3auMonelcTBHE  IIOCTOSIHHBIX ~ MarHuTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WHIYKLHAH MOJIS IOCTOSTHHBIX MAarHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJIA JUIMHHOIO IPSIMOIO IPOBOJHMKA M 3aMKHYTOI'O KOJIBIEBOIO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcreaa. BzanmoaencTeBue nNpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM mosie. Pabota cunsl Jlopenia.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS ITOCTYIATENBHO B OJJHOPOJTHOM MarHuTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydeHnne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvsnass  cuctema.  CBOOOIHBIE  MEXAaHMUYECKHE  KOJEOaHMS.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJIHBIC AJIEKTPOMArHUTHBIC KoJeOaHUs B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyXaroUMX KojieOaHUsX. BbIHYXIeHHbIE MEXaHUUECKUE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIE€OaHMUS.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpaunchopmarop. [IpousBoncTBo, nepenaya U MOTpedIICHUE AIEKTPUUECKOM
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, TE€HEPATOP MTEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONEPEIAY .

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSKEHUSI OT BPEMEHHM) ISl
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOAA MaJbIX KOJIeOaHWI Tpy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, ycJOBHs pacnpocTtpanenus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI M3IYyYEHHUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »IEKTpPOMarHUTHHIX BOJIH. [IpuMeHEeHHE AJEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiny MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. lIpsmoiMHElHOE pacnpoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yros IOJIHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoeHue wu300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOUCTBA M IPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpaxeHue. Monens cBeToBoAA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHue crnekTpa ¢ MOMOILbIO AUPPAKIUOHHON PEIIETKU.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuubpl  NMPUMEHUMOCTHM  KjacCcMyeckom — MexaHuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue u uccneaopanue gporoddpdexra. OnbiTel A. I'. CToseroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBAa W MPAKTUYECKOE MPUMEHEHHE: (POTORIIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHedyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO w3mydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH aCTPOHOMUHU. [IpuKiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTpPalbHBIM KJIacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenukToBOE H3nydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOrO MOJYyLIApUs U IPKUE 3BE3BL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MUpPA, POJIb (PU3NYECKON Teopuun
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3yaenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBIsieTCs C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HAaydHbIH (akT, rumore3a, (Qu3nyeckas BeIWMYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl U MX MPOECKIHH HA OCH KOOPAWHAT, CIOXKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONITUYECKUE SIBJICHUS B KUBOW MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaIu3.



leocpaghus: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTteHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnka» T0mKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHON BHYTpPEHHEW IMO3MIIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIIbHON JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHA O0YUAIOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JIESITEJIBHOCTh B MHTEPECAX TPAXKIJAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOMN JESITEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHUE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPILIaTh OCO3HAHHBIN BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOM KYJNbTYpbl, OCO3HAHHE TIJI00ATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

paclIUpeHue OIbITa AEATENbHOCTH JKOJIOIMYECKOW HANpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYHIECTBIIATh  IPOEKTHYIO U HUCCIEI0BATENbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX TPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 0o0jactu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/ITaHUU Y4E€OHBIX TTPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTU3aLMI0 M HWHTEPIPETalni0 MHPOPMALUU pa3IMYHbIX BUAOB U (POpM
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aad4  C COONIIOJICHWEM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHHS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISITh OOIIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3JaraTb CBOK) TOYKY 3PEHHSI C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIHM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BbIBaTh U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMi1 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepCcAJIbHbIE YUeOHbIE 1eilCTBUSA
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NIEATEIbHOCTh B 00JIACTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTeHUN;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIA U KYJbTYPHBIN YPOBEHD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENIbHBIX MPOIECCOB, UX PE3YyJbTaTOB H
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢Gu3MKe A YPOBHSA CpeaHero oOmero o0pa3oBaHUsi y OOYy4aroluXcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, Ipeanoarauui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BHJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHON cephl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAOIIEN CTPEMIICHUE K JTOCTHKECHHIO LIENIA U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOIs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXxaTh CPOPMHUPOBAHHOCTh Y 00 yUAIOITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOW KapTWHBI MHUpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3NYECKUX MOJENCH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
WJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pU3MYecKue ABJIECHUS (MPOLIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



ANEKTPOAMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJTHOE TAJCHUE TeJ, JABUKEHUE [0 OKPYXHOCTH, WHEPIHS,
B3aUMOJIeHCTBUE Tell, TU(PPy3usi, OPOYHOBCKOE JIBHIKEHHE, CTPOEHUE KUIKOCTEN
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HATPEeBAaHUU (OXJIAXKEHUH), TEIIOBOE
paBHOBECHE, WCIApPEHHWE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIM3AIMs, KUTICHUE,
BJIQXKHOCThH BO3/1yXa, TTOBBIIICHUE JIABJICHUS Ta3a MIPU €ro HarpeBaHWU B 3aKPbITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETHYeCKash dHEpPrusi, MOTCHIIMAIbHAS YHEPIrus, MEXaHHIeCcKas
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bu3MUecKnil CMBICT HCIHOJIb3YEMbIX BEJIWYMH, UX OOO3HAUYECHHUS] M €IUHULIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKasi HEPIrHUsl XaOTHUUECKOro JBUKEHUS MOJIEKYJ, CpeJIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS JHEpPrus, paboTa rasa,
KOA(h(OUIIMEHT TI0JIE3HOTO JEHCTBUS TEMJIOBOIO JBUTATENS, TMPU OMHMCAHUH
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAYEHUSI W EIUHUIIBI, HaxXOAUTh (OPMYNBI, CBS3BIBAIOLIUE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJIS, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
MpU  OMHCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOIh3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KHHETUYCCKOW DHEPTUU TEIIOBOTO JABUKEHUS MOJEKYJ C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
AJIEKTpUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pasznuyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUMU, MPU ITOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIIOJIb30BaTh H3BECTHBIE
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNbTATHl TOJYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEIWYHUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JIESITENTbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPOUCTB U J1TAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7a4u
BBIOMpATh (HU3MYECKYIO MOJIEIb, BBIAEIATh (PU3NUYECKHE BETUYUHBI U (POPMYJIbI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

pemiaTh KaYeCTBEHHBIE 33]]a4: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnueckue SBICHMUS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTABICHUSI YUeOHOW M HAyYHO-TIOMYJISIPHON MHGOpMAINK, TOTYYSHHON U3
Pa3IMYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJy4 aeMylo HH(popMaIuio;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM >XU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTU MPU OOpaleHUuU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTaTh B TpyHIe C BBHIIOJHEHUEM pAa3IMYHBIX COIHUAIBHBIX POJEH,
IUIAaHUPOBaTh pPa0bOTy TPYIIbI, PAlUOHAIBHO pAacIpelensiTh OO0S3aHHOCTH U
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCT Y 00YUAIOIIHUXCSI YMEHUM:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIOHHAash MOJEJb aTOMHOTO sijipa MpU pelieHud (U3HUYECKUX
3az1ady;

pacrno3HaBaTh (pu3nUecKue ABJICHUS (MPOILIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM W JBIXKYUIMICS 3apsll, 3JEKTPOMAarHUTHBIE KOJEOAHHS WU
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYAaToro CIEeKTpa aroMa BOAOPOAA, €CTECTBEHHAass MW MCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pa3MYHBIX  Cpel) U
ANIEKTPOMATrHUTHBIC SIBIEHUS (IIPOLECCHI), HCIONB3YsA (PU3NUECKUE BEIHYHHBL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KATYIIKW, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOrO IMOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OO0O3HAUEHUs W €AUHULbI, YKa3bIBaTh
(GopMyJibl, CBSI3bIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAaHTOBBIE SIBICHUS W MPOLECCHI, HCIOJIb3Ys
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, EPUOJ] MOTypacnaaa, SHEPTUsl CBI3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
WCIIOIb3YEMbIX BEJIMYWH, UX O0O3HAYEHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIISITh 3HaU€HUE (DU3NYECKOUM BEJIMUUHBI,

aHAIM3UPOBATH (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalIeIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH TPSIMOJIMHENHOTO pacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPaHEHHsI 3HEPruH, 3aKOH COXPAaHEHUsS HMIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOIr0 3aps]a, 3aKOH COXPaHEHHs MACCOBOIO 4YHMCIa, MOCTyaaTel bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTpEEIATh HAITPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMmynupoBaTh MpoOJIeMy/3aady W THUIOTE3y Y4eOHOTO DKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO WM3MEPEHHS M MCHOJIb30BATh W3BECTHBIC
METO/bI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIMYUH B BUJE TAOIUI] U
rpauKoB, 1e7aTh BRIBOJIBI IO pe3yJIbTaTaM MCCIIeI0BaHMUS;

coOJII0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHuUS;

pemath pacy€THBIC 3aladyd C SBHO 3aJaHHOW (U3MYECKOW MOJENbIo,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACNATh (PU3MUYECKHE BETUYUHBI U (POPMYIIbI,



HEOOXOAUMBIE Uil €€ pelleHUs, POBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
HOJYyYEHHOTO 3HaU€HUs (PU3NYECKOM BETUNUHHBDI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAacCYXICHHMI C ONOpOM Ha W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTUHU JIJISl TTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIpe/ICTaBlIeHUsl y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POPMAIMHU, MMOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYydaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh YCIOBUS MX O€30MaCHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUSA MO (PU3UKE B MOBCEIHEBHON XU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOIMUECKOT0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

pa0oTath B TIpyNNe C BBINOJIHEHUEM pA3JIMYHBIX COIHAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIeKTPOHHBIE
Ne i/ HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMbl KoHTpobHbIe Tpakise | (widponbic)
Bcero CKHe o0pa3oBaTe/ibHbIE
padoThI
padoThI pecypchbl
Paznen 1. PUBUKA U METO/JIbl HAYYHOI'O IO3HAHM S
bubmioreka [IOK
1.1 ®du3rka ¥ METObI HAYYHOT'O TO3HAHUS 2 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
fHeMatia https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Huramiia https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
2.3 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUNHAMHUKA
bubmioreka [IOK
3.1 (0] - i 9 1
CHOBBI MOJIEKYJISIPHO-KMHETHYECKOU TCOPHH httos://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 (0] 10 1
CHOBRL TEPMOATHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperatHbie cocTOSTHUS BeliecTBa. Pa3oBbie 5 bubmoteka IJOK
' HepPEXOIbI 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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI crieliaIbHON TEOPUU bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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

INIOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosnuecTBo 4acos JjeKTPOHHEBIE HH(POBLIE
Ne Tema ypoka [ara P bp
Konrpouasbnslie | I[IpakTuyeckue oOpa3oBaTe/bHbIC
n/n Bcero H3YYCHUA
padoThI padoThI pecypchbl
1 ®dusuka — Hayka o npupoae. Hayunsie MeTonbl 1 bu6moreka LIOK
ITO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponp u MmecTo ¢usuku B popMUpoBaHUU
2 COBPEMEHHOM HAay4YHOM KapTUHLI MUPA, B 1 bubmotexa [IOK
P . Y P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM S TEIHHOCTH JIFOEH
Mexannueckoe nBukeHne. OTHOCUTEILHOCTh
3 MeXaHU4YeCcKoro aBrmkenus. Ilepemenienue 1 bubmorexa [OK
A - iepemett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPECHHE
4 PaBHoMepHOE IpAMOIIMHENHOE IBUKCHUE 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHEHHOE JBIKCHIE 1 bubmorexa [IOK
yerop P A https://m.edsoo.ru/ff0c372¢
5 CBoboxHOE ajieHne. Y CKopeHue CBOOOIHOTO 1 bubmmoteka [JOK
MMajeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nuxenue. J{Buxxenue 1 bubmmoreka [IOK
MaTepuagbHONU TOYKU MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipuaun otHOCcuTEeNnbHOCTH ["amues.
8 WNnepnuansareie cucteMnl oTcuera. I1epBorit 1 bubmorexa LHOK
p - Hep https://m.edsoo.ru/ffOc3be8
3akoH HrroToHA
Macca Tema. Cuna. [TpuHoun cyneprno3sunuu
9 cui1. Bropon 3akon HII:»IOTOHa 3J/m ’ 1 bubmotexa [IOK
’ p B A https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOW TOYKH
10 Tperun 3akoH HeroTOHa 1151 MaTepragbHbIX 1 bu6mmotexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOro TAroTeHus. Cuia TsSHKEeCTH. bubmmorexa [{OK
[lepBas kocMuuecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6moreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https:/m.edsoo.ru/ff0c3el8
Cuna tpenust. Koapdunment tpenus. Cuna
13 COIPOTHUBJICHUS IPU JBUKEHHUH TeJa B bubmioreia LIOK
https://m.edso0.ru/ff0c3f76
XKUIKOCTH UJIM Ta3e
[locTynarenbHo€ U BpaliaTeabHOE IBUKEHUE
14 a0COJIIOTHO TBEPAOrO Teja. MOMEHT CHJIBI. bu6motexa [IOK
[1ne4o cumbl. Y ciioBUsI paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc maTepranbHON TOYKH, CHCTEMBI
15 MaTepHaJbHBIX TOYEK. VIMITyJIbC CHIIBL. 3aKOH Bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHS UMITyJIbca. PeakTHBHOE JBUYKEHUE
PaGota u MmomHOCTh cuiibl. Kunetndeckas
16 SHEprus MaTepuanbHON Touku. Teopema 00 bubmorexa [IOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW SHEprun
[Torennmanpuas sHeprus. [loTeHnmanpHas
17 SHEPrus ynpyro n1e(GopMupOBaHHOH MPYKUHBI. bu6moteka [IOK
[ToTeHnmanbpHas SHEPrUs Teaa BOIM3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3EeMJIU
[loTeHnnanbHbIe U HENOTEHIIUATbHBIE CUJIBI.
18 CBs13b pa0bOTHI HEMOTECHIIMAILHBIX CHJI C bubmmorexa [IOK
M3MCHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI https://m.edsoo.ru/ff0c478c
Tes. 3aKOH COXpaHEHUsI MEXaHUYECKOU IHEPrun
Jlabopatopnas pabora «lccnemoBanue cBsi3u
19 paboOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOU

SHEPrUH TeJa Ha IPUMEPE PACTSKEHUS



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

PE3UHOBOT0 KTyTa

KonTtponbshas padora no reme «KunemaTuxa.

Bbu6morexa IIOK

20
Jlnnamuka. 3aKOHbI COXpaHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBI€ MTOJIOKEHUS MOJIEKYJISIPHO-

. bubmmoreka [IOK
21 KUHETUYeCKoM Teopruu. bpoyHOBCKOE
https://m.edsoo.ru/ff0c4dc2
nskenue. Judoysus
XapakTep IBUKCHHS U B3aUMOJICHCTBHSI YaCTHIT

22 BeuiecTBa. MoJienu CTpoeHus ra3oB, )KUAKOCTEN
Y TBEPABIX TEI

23 Macca monekyi. KonnuecTBo BemecTsa.

[MocTostnras ABoraapo

94 TemnoBoe paBHoOBecue. Temneparypa u €€
m3mepenue. lllkana remneparyp Llenbcus

o5 Wneansusiii raz B MKT. OcHOoBHOE ypaBHEHUE bubmmorexa [{OK
MKT https://m.edsoo.ru/ff0c4fde
AbcomoTHas TeMIeparypa Kak Mepa cpeaHei

. bubmmorexa [IOK

26 KUHETUYECKOM SHEPTrUM IBUKEHUS MOJIEKYI.

. https://m.edsoo.ru/ff0c511e
VYpaBuenue MenpeneeBa-Knaneiipona

27 3axon JlambToHA. I'a30BBIC 3aKOHBI
JlabopaTtopHas pabota «/ccnenoBanue

28 3aBUCUMOCTH MEXIY ITapaMeTpaMu COCTOSHUS
pa3peKeHHOr 0 ra3a»

29 N3ompoueccsl B naeaabHOM ra3e u uxX bubmotexa LIOK
rpauyeckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHs1s 3HEprusa TepMOJUHAMUYECKOU

30 CHUCTEMBI U CIIOCOOBI €€ U3MEHECHHUSI. bubmumoreka [IOK

KommuecTBo TeminoTsl U pabota. BHyTpeHHs s
SHEprusl OJHOATOMHOI' O UJEAJILHOIO ra3a

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubmumoreka [IOK

B
31 WL TEIIoEpeRatt https://m.edsoo.ru/ff0c5c36
VaenbHas TEIOEMKOCTh BELIECTBA.
32 KosmuecTBo TeninoTel npu Temaonepeaade Bu6mmorexa [IOK
y P PEAAHE: https://m.edsoo.ru/ffoc5¢36
AnmnabaTHBIN TIpoIIecC
33 [lepBblil 3aKOH TEPMOJMHAMUKH U €TO bu6moreka [IOK
IIPUMEHEHUE K U30Ipoleccam https://m.edsoo.ru/ff0c5efc
Heobpatumocts nporieccoB B mpupoae. Bropoii bu6morexa [IOK
34
3aKOH TEPMOAUHAMUKHI https://m.edso0.ru/ff0c6230
but6moreka [JOK
35 IT i KII i
punnun aeiicteust u KI1J] TernnoBoii MammmHb https://m.edsoo.ru/ff0c600a
36 ukn Kapuo u ero KI1/]
37 DKoNoruueckre NpodIeMbl TEIIOIHEPTrETHKU
O6o6maromuit ypok «MosekymsipHas pu3nka. bubmmorexa [{OK
38
OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponpHas padota 1mo Teme «MoJeKysipHas bubmmoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3zoBanue u koHaeHcanus. Mcnapenue bu6moteka [IOK
U KUIIEHHE https://m.edso0.ru/ff0c63b6
41 AOGcCorOTHAs 1 OTHOCUTEIbHAS BIAKHOCTh bu6moreka [JOK
BOo31yxa. HacelleHHbli nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucra €CKHE U aMO e
42 T:J'Ial,) HAHPTsz)I onlz:; (T:BJ;E'I(/:I:B KKI:/Icfanﬁog b Bubmorexa [OK
' P P ' https://m.edsoo.ru/ff0c65f0
Kunkue kpucraniasl. COBpeMEHHbIE MaTEpHAIIbI
43 [InaBnenue u kpuctasmmzauus. Y ieabHas bu6motexa [IOK
TernioTa niaasiaeHus. Cyonumarus https://m.edsoo.ru/ff0c6708
b K
44 VYpaBHeHUE TemIoBoro 0agaHca nommorexa 11O

https://m.edsoo.ru/ff0c6820
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DnexTpuzanus Tesl. DIeKTpudeckuu 3apsia. Jsa

bubmmoreka [IOK

45
BHA DJIEKTPUYECKUX 3aPsiI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOHUKY, TUITIEKTPUKU U
46 H(l))n IIPOBOJHUKHU 3aK§H COXPaHEHUSA bubmorexa LHOK
ynp ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOT O 3apsiaa
47 B3aumopencTue 3apsnoB. 3akon Kynona. bu6moTteka [JOK
ToueyHBIH dIEKTPUIECKUUN 3aPsT https://m.edsoo.ru/ff0c6ced
Hanpssk€HHOCTD 31EKTPUYECKOTO MOJIS.
48 [TpuHLIMT CYyTIEpHO3UIINH FITEKTPUIECKUX Bu6mmorexa [IOK
PHIAI €YTEp 1 TeKIp https://m.eds00.ru/ffOc6df2
noser. JInHuKM HanpsKEHHOCTH
49 PaGoTa cuit anekTpocTaTHYeCcKOro moss. bubmmorexa [IOK
ITorennuan. PasHocTs HOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOHUKY ¥ TUATIEKTPUKH B
50 3J1peI<T OCTaTUYECKOM nonIe Jusnektpudeckas buomorexa LIOK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
bub6mmoreka [JOK
ol DnexktpoémkocTs. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTD MJIOCKOTO KOHJIEHCaTOpa. bubmmoreka [JOK
OHeprus 3apsLKEHHOr0 KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabora "U3mepenue
UIEKTPOEMKOCTH KOHAeHcaTopa"
IIpuHUMT AEHCTBYSI U IPUMEHEHU €
54 KOHJIEHCAaTOPOB, KOITMPOBAIILHOTO anmnapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUIECKAS
3amuTa. 3a3eMJIIeHIE MIEKTPOIPHOOPOB
DNEeKTPpUYECKUN TOK, YCIIOBUS €r0
55 cyuiectBoBanus. [loctosHHbBIN TOK. CHla TOKA.

Hanpsixenue. Conporusnenue. 3akon Oma s
ydacTka Lenu
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[TocnenoBarenbHOE, MapallieIbHOE, CMEIIAHHOE
COeMHEHHE TPOBOAHUKOB. JlabopaTopHas

bubmmoreka [IOK

56 0.5
pabota «3yueHre CMEIIAaHHOTO COSAMHEHUS https://m.edsoo.ru/ffOc7410
pPE3UCTOPOBY
57 PaGoTa 1 MOIITHOCTP JIEKTPUUYECKOTO TOKA. bubmmorexa [{OK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akoH Owma /71 oHOU (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe 3aMmblkaHue. Bu6 110K
noaMoTeKa
58 Jlabopatopnas padora «M3mepenue 3/1C 0.5
PETOpHa p P A https://m.edsoo.ru/ff0c7ae0
HMCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSI»
DJIEKTPOHHAsI IPOBOJAUMOCTD TBEPIBIX
59 MeTaJuI0B. 3aBUCUMOCTh COMPOTUBIICHUS
METAJUJIOB OT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTh
60 DNEeKTpUYECKUHU TOK B Bakyyme. CBoHCTBa
AIEKTPOHHBIX MTYYKOB
[TomynpoBoHUKY, BX COOCTBEHHAs U
61 puUMecHast TpoBoAUMOCTh. CBOKMCTBa Pp—N bubmiorexa [JOK
p p ) https://m.edsoo.ru/ff0c84ae
nepexona. [lomynmpoBoHUKOBEIE TPUOOPHI
DNEKTPUUYECKUU TOK B PACTBOPAX U pacIljiaBax
62 AIIEKTPOIUTOB. DIIEKTPOIUTHY €CKasT bubmorexa [IOK
P ' P https://m.edsoo.ru/ff0c82ba
JUCCOLUALMS. DIIEKTPOIIU3
DNeKTpUYeCcKUU TOK B razax. CaMocTosTeIbHbIN
. bu6moreka [JOK
63 U HECAaMOCTOSTEIbHBIN pa3psa. MonHus.
https://m.edsoo.ru/ff0c84ae
ILnazma
DNEKTPUIECKUE TPHOOPHI U YCTPOHCTBA U UX
P PHPOPEL T yeTp BuGmorexa [IOK
64 MpakTu4YecKoe npuMenenue. [IpaBuia TeXHuku

0€e30MacHOCTH

https://m.edsoo.ru/ff0c86fc
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bubmumoreka [IOK

65 O606maronmit ypok «371eKTpOAMHAMUKAY 1 httos://m.edsoo.ru/ff0c88be
KonTtponwsnas pabora 1o teme

66 «Qnektpocrartuka. [TlocTosHHBII 1 bubmmorexa [{OK
AIEKTPUYECKUN TOK. TOKH B pa3IMyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PesepBHblii ypok. KonTponsHas pabora mo teme 1 bu6moreka [IOK
"DnexkTpoaHaMHKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHblii ypok. O600maromuii ypok 1no 1 bubmoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68
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11 KUIACC

KoanuectBo yacos DJIEKTPOHHBIE

Ne Hara uugposbie
Tema ypoka Konrtpouasbnslie | [IpakTuueck

n/n Bcero u3y4eHHus | o0pa3oBareibHbIe

padoThI ue padoTsbl
pecypcsl
[TocTosiHHBIE MAarHUTBI U UX B3aUMOJICHCTBHUE.
1 MarnauTtHoe noJse. BekTop MarHuTHOM MHAYKIINN 1 bubmorexa LHOK
. P YU https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOW MHIYKLIUU

5 MarsauTtHoe noJie MpoBOJHUKA C TOKOM. OTBIT 1 bubmuorexa LIOK
Opcrena. Bzaumoneictere NpoBOJHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe

3 JlabopaTopHas pabora «/3yueHne MarHuTHOTO 1 1 bubmuorexa [IOK
TIOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBuEe MarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM.

4 Cuna Amrepa. JlabopatopHas paboTa 1 1 bubmotexa [JOK
«HccnenoBanne 1elCTBUSA NOCTOSSHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
pamMKy ¢ TOKOM»

JleificTBME MarHUTHOTO TOJISI HA IBUKYIIYIOCS
5 3apshxeHHyro yactuiy. Cuna Jlopenma. Pabota cuitbt 1 bubmorexa [JOK
PAEEHIY v peHua: https://m.edso0.ru/ff0c9df4
Jlopenna
OnexkrpomarauTHas nHAyKIus. [loTok BekTopa

6 MarHuTHOM nHAyKuMu. DJ1C nHAyKIMH. 3aKOH 1
AIEKTpOMarHuTHou nHaykuuu dapanes

7 JlabopaTopHas pabora «lccnenoBanue siBICHUS 1 1 bubmuorexa [IOK
AJIEKTPOMArHUTHOW MHAYKITUN https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SABNeHHEe camonHaykiuu. 3/C

bu6mmoreka [JOK
8 CAaMOMHIYKIIMH. DHEPrys MAarHUTHOTO TOJIS 1

KaTyHIIKHu C TOKOM. BHGKTPOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckne ycTpolcTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MArHUTBI, 3JIEKTPOMArHUTBHI,

9
AJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUI, UHIYKITUOHHAS T1€Ybh

10 O6o0maromuii ypok «MaraHuTHoe 1moJe. bubmotexa [JOK
DJIEKTpOMarHuTHast HHAYKIHS https://m.edsoo.ru/ff0cab82

1 KonTtponpHas pabora no reMe «MarHuTHoE MOJeE. bubmmoteka LIOK
DNeKTpOMarHuTHAsT HHITYKIIHSI https://m.edsoo.ru/ff0cad58
CBo0OoHBIE MEXaHUYECKUE KOIeOaHHUSL.

bu6mmoreka [JOK
12 ["apMonnueckue koaedbaHus. Y paBHEHUE
. https://m.edsoo.ru/ff0caf06
rapMoHUYecKuX kojebanuid. [IpeBparenue sHepruu
JlabopaTopnas pabora «ccnenoBanue
13 3aBHCHMOCTHU II€PHO/Ia MaJIbIX KOJIeOaHUM Ipy3a Ha
HUTH OT JJIMHBI HUTU U MACChI TPy3a»
Konebatensubii KOHTYp. CBOOOIHBIC
AIIEKTPOMArHUTHBIE KONIEOAHUSI B U€ATBHOM
14 KOJIEOATEIEHOM KOHTYPE. AHAJIOTUS MEXK] buGmrorexa ITOK
ype. Y https://m.edsoo.ru/ffoch820
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMHU
KoJieOaHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SJHEPTHH B bub6mmorexa IIOK
UJeIbHOM K0JIeOATEIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue o 3aTyXalOMUX KOJIeOaHUSIX.

16 BriHyX/1eHHbIE MEXaHUYECKHUE KOJIeOaHusl. bubmuorexa [IOK
Pezonanc. BeIHyX1€HHbBIE 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/ff0cbb86
KOJIeOaHHUSI
ITepemenHbId TOK. CUHYCOHUIaIbHBIM IEPEMEHHBIN

bu6mmoreka [JOK
17 TOK. MOIIHOCTh MEPEMEHHOI0 TOKA. AMILUIUTYAHOE

u I[eI/IVCTBYIOHIee 3HAYCHHUEC CUJIBI TOKA U

https://m.edsoo.ru/ff0cbd34
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HaIIpsKCHUS

Tpancdopmarop. [Ipon3BoacTBo, nepenava u

18 .
NOTpeOJICHHE YIIEKTPUIECKON SHEPTUU
YeTpoilcTBO U MPAaKTUYECKOE MPUMEHEHNE
19 e} eli3 €CKO op3 OHKa, T€HE 5 opa IepeMEHHOr 0 bubmorexa [OK
JEKTPUY I'0 3BOHKA, TeHEPATOPa MEPEMEHHOT
p . ’ patopa rep https://m.edsoo.ru/ff0cc324
TOKa, TMHUH dJIeKTporepenay
DKOJIOTUYECKHE PUCKH TPU TTPOU3BOCTBE
20 anekTposHepruu. KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPTUHU B ITOBCEIHEBHOM KU3HU
MexaHndecke BOJIHBI, YCIOBUS PACIPOCTPAHEHUSI.
21 ITepnon. CkopoCTh pacpoCTpaHEHUS U JJIMHA butamorexa [IOK
: https://m.edsoo.ru/ff0cca54
BOJIHBL. [lonepeunbie v MpoI0IBHBIE BOJIHBI
29 3ByK. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BeicoTa bubmmorexa [IOK
toHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubmmoreka [IOK
ckopocTs. [lIkana 31eKTpoOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfeQ
24 IIpuHIUMIIBI paarOCBsI3U U TeneBuaeHUs. Pa3Burtue
CpencTB cBs3M. Pannonokanus
bu6mmoreka [JOK
25 KonTponsHas pabora «Konebanus u BOJTHBI»
P P https://m.edsoo.ru/ffO0cc6f8
[IpsimonuHelHOe pacnpocTpaHEeHNE CBETa B
26 oIHOpoaHOU cpene. ToueyHbI UCTOYHHUK CBETa bubmmorexa LHOK
P PeA: ’ https://m.edsoo.ru/ff0cd350
JIy4d cBeta
97 OrtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubmotexa [JOK
[TocTpoenue n300paskeHUH B IIJIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
[Tpenomnenue ceera. [ToaHoe BHyTpEeHHEE
. bu6moreka [JOK
28 orpaxenue. [IpenensHbI yroy moixHoro

BHYTPEHHETO OTPaKECHUS

https://m.edsoo.ru/ffOcd7f6
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29 JlabopaTopnas pabora «3mepenne mokazaress bubmotexa [JOK
MIPEJIOMIJICHHS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenue n3o0pakeHul B JIMH3E. bu6mmoreka LIOK

30 .
dopMyJia TOHKOW JIMH3bI. Y BEJIMYEHUE JTUH3bI https://m.edsoo.ru/ff0cddle

31 JlabopartopHas paborta «lccrnenoBanue CBOWCTB
M300paKCHUN B JIMH32X)

Hucnepcus cseta. CoxkHBIH cocTaB 0enoro cpera.

32 I[Ber. JlabopaTopHas pabora «Habmonenne
JUCIIEPCUH CBETa»

33 WnTepdepenuus ceera. udpakuus ceera. bubmuoreka LIOK
Judpakunonnas pemérka https://m.edsoo.ru/ff0ced22

34 [Tonepeunocth cBeTOBBIX BOJH. [Tonsipuzanus cBeTa bubmorexa [JOK

https://m.edsoo.ru/ffOcf02e

3 OnTHueckre NpubOphl U yCTPOWCTBA U YCIOBUS UX

> 0e30MmacHOro MPUMEHeHUs

36 ['paHu1IBI MPUMEHUMOCTHU KJIACCUYECKOU MEXaHUKH. bu6mmoreka LIOK
ITocTynaTsl criennagIbHONW TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862

37 OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMelJIeHU e bubmuotexa [JOK
BPEMEHH U COKPAILECHHUE IJTMHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMITYJIbC PEIITUBUCTCKOW YaCTHUIIBI.

38 CBs13b Macchl € SHEpruen ¥ UMIYJIbCOM. DHeprus butmmorexa [IOK

https://m.edsoo.ru/ffOcfc68
MOKOS

39 KonrtponpHas pabora «OnTrka. OCHOBBI bubmuorexa LIOK
CHELHUAJILHOW TEOPUU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. Dopmyina [Inanka. DHEpPrus U UMITYJIbC bubmoreka [JOK
¢doToHa https://m.edsoo.ru/ffOcfe16

a1 OtkpeiTre u ucciegoBanue Gorodpdexra. OnbIThI bubmotexa [JOK

A.T. CroneroBa

https://m.edsoo.ru/ffOcffc4
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3akonsl GoTodddexra. YpaBHeHHE DUHIITEHHA TSI

bu6mmoreka [JOK

42
dotorddekra. «KpacHas rpanuna» porodddekra https://m.edsoo.ru/ff0d015e
43 Hanenue ceera. Onwitel I1. H. JIeOGenena. bubmmorexa [IOK
XUMHUECKOE JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ueckre yCTpouCTBa U IPAKTUYECKOE
44 npuMeHeHue: GporoanemMenT, (oToNaATINK,
coJIHEeYHas baTapest, CBETOIUOT
45 Pemenune 3amau no teme «IJIEMEHTEI KBAHTOBOU bu6mmoreka [JOK
ONTUKU https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. Onbitsl Pesepdopaa mo bubmotexa [JOK
paccesiHuIO o-yacTull. [lmanetapHas Mojenp atoma https://m.edsoo.ru/ff0d091a
bu6mnoreka [JOK
47 [Tocrymnatel bopa
4 P https://m.edsoo.ru/ff0d0afa
W3nydenue u nornomieare GOTOHOB IIPH MEPEXOJIe
48 aToMa C OJHOI'O YPOBHS JHEPIUH Ha roii. Buasl bu6mmorexa [IOK
A P P APYTOH. BHA https://m.edsoo.ru/ffodOafa
CHEKTPOB
BonHoBblie cBoricTBa yactuil. Bonner ne bpownis.
49 KopnyckynspHo-BoTHOBOW ayanu3M. CIOHTaHHOE U bubmorexa [JOK
PHYCEYVID y ’ https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4CHUE
OtkpsiTHE pagroakTuBHOCTH. OnbIThl Pezepdopaa
50 10 OMPEIENIEHUIO COCTAaBa PAIMOAKTUBHOTO brbmorexa [TOK
peil pal https://m.edsoo.ru/ff0d0fd2
W3ITy4eHUS
51 CaoucTBa anb(a-, 6eta-, raMmMa-U3IIydeHUs.
BiusiHue painoakTUBHOCTH Ha KUBbIE OPraHU3MBbI
OTKpbITHE IPOTOHA U HEWTpoHA. M30Tonbl. Anbda-
52 acran. JIEKTPOHHBIN U IIO3UTPOHHEINA OeTa- bubmorexa HOK
P ' P P https://m.edsoo.ru/ff0d1162
pacnaa. ['amma-usnydyenue
53 DHeprus CBsI3M HYKJIOHOB B sJipe. SaepHbie bubmmorexa [IOK
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peakiuu. Snepusid peaktop. [Ipodiaemsi,
MIEPCIIEKTUBDI, IKOJIOTMYECKUE aCIEKThI AACPHOU
SHEPreTUKU

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.
MeTozbl HAOIIOJEHHS U PETUCTPALIUU
AJIEMEHTAapHbIX yacTull. Kpyrislii cTon
«@yHTaMEHTAIBHBIE B3AaUMOJICUCTBUS. ENTUHCTBO
bu3MuecKor KapTUHBI MUpPa»

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

55

Bun 3B€3nnoro Heba. Co3Be3nust, spkue 3BE3/1bl,
IIJIaHCThI, UX BUAUMOC IBHKCHUC. COJIHC‘-IHEUI
cucreMa

56

Comune. ConHeuHast akTUBHOCTE. VI CTOUYHHUK
sHepruu CoJiHIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3IbI
TJIABHOM TNOCJIEN0BATENBHOCTH. BHyTpeHHEe
crpoenue 38€31. COBpeMEHHBIE MPEICTABIECHUS O
IIPOM CXOKAEeHNN U 3Bomonu CosHIa U 3BE3]

58

Muneunsid [1yTe — nama ["anaxtuka. [Tonoxenue u
newxenne Connna B I'anaktuke. ["anakTuky.
UYepHbie ABIPHI B SIAPAX TATAKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmoro B3peiBa. PeMKTOBOE M3ITyYEHHUE.
MerTarajakTuka

60

Hepemennsie mpobieMbl acCTpOHOMUU

61

KonTponbHas pabora «31eMEHTH ACTPOHOMHH H
acTpou3uKmn»

62

O6o6maromuit ypok. Ponb pu3uku 1 acTpoHOMUH B
SKOHOMHUYECKOM, TEXHOJIOIrNUECKOM, COIIUaNbHON 1
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ATUYECKOH chepax AesTeNbHOCTH YEN0BeKa

O6o6maromuii ypok. Pois u Mmecto pusmku u

63 ACTPOHOMUU B COBPEMEHHOU HayYHOM KapTUHE 1
MUpa
O6o6maromuit ypok. Ponb pusnueckoit Teopun B
64 (bopMHPOBAaHUU NPEACTABIEHUH O (PU3HUECKON 1
KapTHHE MUPa
O6o06maromuii ypok. Mecro ¢pu3nueckoi KapTUHBI
65 MHpa B 00IIEM PSIY COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MIPEACTaBIECHUI O pUpoze
66 PesepBHbIil ypok. MaraurtHoe nosie. 1
DeKTpOMarHuTHas HHIYKIUS
67 PezepBubiii ypok. Ontuka. OCHOBBI ClIEUATIbHOM 1
TEOPUU OTHOCUTEIHHOCTH
68 Pesepublit ypok. KBanToBast ¢pusmnka. D1eMeHThI 1 bubmmoreka [IOK
aCTPOHOMUHU U aCTPODU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IUISA YAEHUKA

» ®usuka, 10 knace/ Msikuies I'.41., Byxosnes b.b., Corckuit H.H. nox
penakuueit [aphentseBoit H.A., AkiimonepHoe oduiectBo «M3naTenbcTBO
«IIpocBenieHue»

» ®usuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakuueit [lapdentoeBoit H.A., AkunonepHoe o0iiectBo «M3naTenbcTBO
«IIpocBenieHue»

PoimkxeBudA.Il. 3amaunuk o ¢usuke 10-11 kmacest M. «Ipoda» 2013

METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

1. I'.4. Msxuwes, b.b. byxosues, B.M. Hapyrun «®wusuka 11 knace» M.
[Tpocsemienue 2014r

2. PeimkeBudALIl 3agaunuk no pusukel 0-11 kmaccet M. «/Ipoda» 2013

3. I'pomuesa O. U., KonTponsHbie U camocTosTeNbHBIE pabOThI 10 pu3uke 11
K11.. M. «Dx3amen», 2014.

4. Mapon A.E. ®usuka. Kontpoasubie padotsl 10-11 kitace M.
«IIpocsemenne» 2005

5. Kupuk JLLA. « ®usuka 10 camocTosTeIbHbIE U KOHTPOJIbHBIE paboTh M.,
«nekca» 2010

6. Msikumes ['.41., byxosues B.M., Coukuit H.H. «®u3uka 10 kimace» M.
[Tpocsemenue 2013r

[Iporpamma kypca ¢puszuku 1is 10—11 kmacco. bazoBeiil ypoBeHb (aBTOp
['.4. Msxkuies)

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

-http://fcior.edu.ru/ «®enepanbHblil IEHTP UHPOPMAITMOHHO-00PA30BATEIBHBIX
pecypcoy (PILIMOP)

-http://school-collection.edu.ru/ «EnuHas komiekius mudpoBbIX
00pa30BaTEIbHBIX PECYPCOBY

-http://standart.edu.ru/caiit — «DeaepanbHbIi TOCY1aPCTBEHHBIN
o0pa3oBaTeIbHBIA CTAHAAPT

- https://edugalaxy.intel.ru/ O6pa3zoBaresbHas rajakTUKa

- http://nsportal.ru - connanpras cetb paOOTHUKOB 00Pa30BAHMUSL.

- http://www fizika.ru/ - caiiT st yaureneit U3NKU ¥ UX YISHUKOB.

- http://www.physics.ru/ - matepuansi o pusuke
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