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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHero o0Imero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH W TPeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHON mporpammel, mnpeacraBieHHbIx B PI'OC COO, a Ttakke ¢ y4€rom
¢benepanbHOil pabodeil mporpaMMbl BOCHHTAHUS W KOHICNIMU NPENOJaBaHUS Y4eOHOIO
npeamera «®du3mka» B 00pa3oBaTeNbHBIX oOpraHu3zanusx Poccuiickoit  ®Denmeparnmw,
peanu3yoNnMX OCHOBHbIE 00pa30BaTeIbHBIEC POTrPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HANpaBiIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB npu o0yueHHH ux (u3nMke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/1eATeIbHOCTHOrO noaxoaa. [IporpamMmMa 1o ¢pusruke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k nmiaHUPyeMBbIM JMYHOCTHBIM, NMPEAMETHBIM M METampeaMeTHBIM
pe3yibTaTaM OOy4YeHHUs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peallu3allii MEXIPEIMETHBIX
cBsizeld (PUM3HMKM C €CTeCTBEHHO-HaYYHBIMU Yy4eOHBIMU mpeaMmeTamu. B Hell ompenensiorcs
OCHOBHBIE 1I€JIM U3y4eHHUs] (U3UKU Ha YPOBHE CPEAHEro oOIiero odopa3oBaHus, MIaHHUpPyEMbIe
pe3ysibTaThl OCBOEHHUS Kypca (U3MKHU: JIMYHOCTHBIE, METallpeIMETHbIE, NpeAMETHbIE (Ha
06a30BOM YpOBHE).

[Tporpamma no ¢pu3KKe BKIIOYAET:

® [IaHUpyeMble Pe3yIbTaThl OCBOCHUS Kypca (pu3uKu Ha 6a30BOM YpPOBHE, B TOM YHCIIE

MpeIMETHbIE PE3YJILTATHI M0 F0JIaM 00YyUYEHUSs;

e coxepxaHue yuebHoro npeamera «Pusnka» o rogam o0ydeHuUs.

du3rka KaK HayKa 0 HauboJjiee 00X 3aKOHAX MPUPOABI, BRICTYIAs B KAYECTBE y4eOHOT O
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUH 00 OKpPY)KalOIIEM MHPE.
HIxonbHbI Kypc OHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbBIX YueOHBIX
MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeKAT B OCHOBE MIPOLIECCOB U SBJICHUN, U3y4aeMbIX
XUMHEH, Ouosnoruei, ¢pusznyeckoil reorpadueil u actpoHomuei. Vcronb3zoBaHue U aKTUBHOE
npUMeHeHne (U3MUecKHX 3HAaHUM ONpeAenseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTUA B cdepe SHEPreTUKH, TPAHCIOpPTa, OCBOGHHUS KOCMOCA, IIOJNYUYEHHUS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3ydyenue pu3uKu BHOCUT OCHOBHOW BKJIAJ B
(hopMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcsi, B GOpMUPOBAHUE YMEHHH
MIPUMEHATh HAyYHBIH METO/] TO3HAHMSI IIPU BBINOJIHEHUHM UMHU Y4€OHBIX UCCIIEI0BAHUM.

B ocHOBy Kkypca ¢u3MKu 711 YPOBHS CPEIHEro 00IIero 00pa3oBaHUs MOJ0XKEH Psi UACH,
KOTOpBIE€ MOKHO pacCMaTpUBaTh KaK IIPUHIUIIBI €70 TIOCTPOEHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEll KypcC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3liesioB (U3MKU, BKIIOYAET KaK BOMPOCH KIACCUUYECKOH, TaK U
COBpeMEeHHOU (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ Hell MaTepual Kypca pU3uku 00beIUHEH BOKPYT
¢usndeckux Teopui. Benymmm B Kypce sBisiercss (OpPMHUpPOBAaHHME MPEACTABICHHH O
CTPYKTYPHBIX YPOBHSAX MaTE€PHH, BEIIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanusanus npeamnoiaraeT UCHOIb30BaHUE T'YMAaHUTAPHOTO
noTeHuana (GU3NYECKOo HaAyKH, OCMBICICHHE CBSI3U Pa3BUTHS (PM3HKHU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHY €CKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKUMHU MTPOOJIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku mpeamnosaraetT 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHUX U TEXHOJOIMUECKUX MPUTI0KEHUI U3ydeHHBIX TEOpUI U 3aKOHOB.

Hoesa oxonocuzayuu peanu3yeTrcs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX 2KOJOTHYECKHM IMpoOieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a Takxke 00CyXJeHHs IPpoOJIeM pallMOHaIbHOIO PUPOIONOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepxHEBbIMU 3JIEMEHTaMH Kypca (PU3MKUM Ha YPOBHE CpPEAHEro oOuliero oopa3oBaHUs
ABIIIOTCA  (u3nuueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUNH O CTPYKTYype MHOCTPOECHHUS
¢usnyeckoil Teopuu, poiu (QyHIAMEHTAJbHBIX 3aKOHOB W NPUHLHUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPUPOAE, FPAaHUIIAX MPUMEHUMOCTH TEOpPUH, JJII OMHCAHMSI €CTECTBEHHO-
HayYHBIX SIBJICHUH U ITPOIECCOB).

CucteMHO-1eATeIbHOCTHBIN MOAX0J B Kypce (PU3MKH peann3yeTcs Mpexe BCEero 3a Cuér
OpraHu3alMM SKCIIEPUMEHTAILHON eATeIbHOCTH oOy4daromuxcs. [{ins 6azoBoro ypoBHs Kypca
(GU3UKH — ATO UCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPHMEHTOB
nmabopaTopHbIX paboT, KOTOpble B MporpamMMe o (HU3UKe OOBEAMHEHBI B OOIIMI CIHCOK
YUYCHUYECKHX NPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedHe JIaOOpaTOPHBIX PadoT,
IIPOBOAAUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacCTHUKaMHU 0O0pa30oBaTelbHOrO
npolecca UCXos U3 0OCOOCHHOCTEHN MJIaHMPOBAaHUS U OCHallleHHs kaOuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIaJlcHUE OOYYalOIIMMUCS YMEHHSIMU IPOBOAMUTH KOCBEHHbBIE HM3MEpPEHUs,
UCCIIeIOBaHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEpKE
HPEIOAKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yaenseTcs PeleHUI0 pacuéTHBIX U KaueCTBEHHbIX 3ajad. Ilpu sTom
IUISL pacyE€THBIX 3ajjad IPUOPUTETOM SIBIIIOTCS 3alauil € SBHO 3a/laHHON (PU3UYECKON MOJEbIO,
MO3BOJIAIOIIME MPUMEHATh H3yYEHHBbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOro pasjena
Kypca, Tak 1 UHTErpUpys 3HAHMS U3 pa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/1ay IPUOPUTETOM
SBIIIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHMUs (U3NYECKUX SBJIEHUH U IPOLIECCOB B
OKpYXKalolel J>XU3HHU, TpeOyrlme BbhIOOpa (U3HYECKOW MOJENU IS CUTYallMd TMPAKTHKO -
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu @DPI'OC COO Kk MaTepualbHO-TEXHUYECKOMY
obecrieueHNI0 y4eOHOro mporecca 0a3oBbIi ypoBEeHb Kypca (M3UKH Ha YpPOBHE CPEIHETO
obmero oOpa3oBaHMs JODKEH M3Yy4aThCsl B YCIOBHSIX IPEIMETHOro kabuHera (UMK Wim B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOr 0 KA. B kaOuHete
(GHU3UKHU TOJDKHO OBITH HE0OXO0JMMOE JTab0paTOpHOE 000PYAOBAHHUE IJIsl BBIOJHEHNS yKa3aHHbBIX
B IporpamMme 1o (U3MKE YYEHHMUECKHUX MPAKTUYECKUX pabdoT M JIEMOHCTPAIMOHHOE
o0opyaoBaHUeE.

JleMoHCcTpalmoHHOe 000pynoBaHHE (OPMUPYETCS B COOTBETCTBUM C IPUHLUIOM
MHHMMAaJIbHON JIOCTATOYHOCTH U OOECHeYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B Mporpamme Io
¢u3MKe KIIOUYEBBIX JEMOHCTPALUil JUIs HCCIIENOBaHMUs M3y4aeMbIX SIBJIEHHM M MPOLIECCOB,
SMIUPUUYECKUX U (PyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe 00OpynOBaHHE A YYEHMYECKMX HpPaKTUYecKuX paboT (opmupyercs B
BUJIE TEMAaTHUECKUX KOMIIJICKTOB M OOECleuMBaeTCsi B pacuére OJHOIO0 KOMILJIEKTa Ha ABYX
oOyyaronmxcsa. TemaTHueckue KOMILIEKTHI J1abopaTOpHOro OOOpYIOBaHUS JOJDKHBI OBITH
[IOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJIb30BAaHWU AHAJOrOBBIX U LU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJIE€ IU(DPOBBIX JabOpaTOPHUi.

OCHOBHBIMHU LIEJISIMU M3y4€HUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCA:

e (dopmHpoBaHHME HHTEpeca M CTpeMJIeHHs OOydalolMXCsd K HAy4HOMY H3y4YCHHUIO

IPUPO/IBI, PA3BUTHE UX HHTEIUICKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH;
e pa3BUTHE TIPEACTaBICHHM O HAyyHOM MeEToJe IMO3HaHUus U (GOpMUPOBAHUE
HCCJIEZI0BATEIbCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



(dhopMHUpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3yiIbTaTa U3yuYCHHs] OCHOB CTPOCHUS
MaTepuu u GyHIaMEHTAJILHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHU OOBSCHSITH SIBJICHUS C UCHOIb30BaHUEM (GU3NYECKUX 3HAHUN U
HAyYHBIX J0KA3aTEJbCTB;

dbopMupOBaHUE TIPEACTABICHUN O ponu (PU3UKHU IJIsI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JocTmwkeHne 3THX IieNieil oO0ecreurBaeTcsl pelIeHHeM CIEAYIONHMX 3a7ad B Ipolecce
M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs:

IpUOOpEeTEeHNe CUCTEMbI 3HaHUN 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOJINHAMUKY, KBAHTOBYIO
(GU3MKY U 2JIEMEHTHI aCTPO(HU3UKH;

dopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETHUYECKUEe 3HAHUS M  OOBSICHEHUS
(GU3NYEeCKUX SBJIEHUH B MPUPOAE U [JJsI NPUHATUS IPAKTUYECKUX pEIIeHUN B
HOBCE/IHEBHOM )KU3HH;

OCBOCGHHME CIIOCOOOB PEIICHUS] PA3IMYHBIX 3a/lad C SIBHO 3aJaHHOW (U3MUecKoit
MOJIeNbIO, 3a/ay, IOAPa3yMEBAIOLIMX CaMOCTOATENBHOE CO3JaHue (PU3NUECKOil
MOJIeNH, aJIeKBaTHOM yCIIOBUSIM 3aJ1auu;

NOHUMaHME (PU3NYECKUX OCHOB U INPHUHLUIOB JEHCTBUS TEXHHYECKUX YCTPOWUCTB U
TEXHOJIOIMUYECKUX MPOLIECCOB, UX BIMUSIHUS Ha OKPYKAIOIIYIO CpeNy;

OBJIAJICHUE METOAAMHU CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U NPOBEACHUS (PU3UUECKUX
OKCIIEPUMEHTOB, aHajdM3a W  MHTEpIpeTanud  UHPOpMAlMM,  ONpPEAeNCHUs
JOCTOBEPHOCTH MOJIYYEHHOT0 pe3yibTaTa;

CO3/1aHH€ YCJIOBHMM Ui pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATENILCKOM, TBOPUECKOM
JeSITEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIero oO0pa3oBaHMs
orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Henemo), B 11 kiacce — 68 yacos (2
yaca B HEJICJO).

[Ipennaraemslii B mporpaMMe o ¢pu3ukKe rnepedyeHb 1a00paTOpHbIX U MPAKTHYECKUX paboT

ABISICTCS PEKOMEH/IOBAHHBIM, YYHMTENb JI€TaeT BHIOOP MPOBENEHUS JTa0OPaTOPHBIX PAabOT
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4aroImuxcs.



COJEPXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. @®u3uka 1 MeTOAbI HAYYHOI'O NO3HAHMUSA
®duznka — Hayka o npupozae. Hayunsle MeTOIbl IO3HAHMS OKpyXkarouero mupa. Ponb
SKCHEPUMEHTA U TEOPUHU B IIPOI[ECCE MTO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue ¢puznyecKux sBJIeHUN U mpoueccoB. Hayunsie runotessl. Ousznueckue
3aKOHBI U TeOpHH. [ paHUIBI IPUMEHUMOCTH PU3NUECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBHUS.

Poms u mecto ¢u3uku B (QOpMHUPOBAHWU COBPEMEHHOM HAYYHOH KapTHHBI MHpa, B
MIPaKTUYECKOH eI TEIIbHOCTH JIOAEH.

Jlemoncmpayuu

AmnanoroBsle U HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE TATYUKH.

Pa3znesn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHME. OTHOCUTEIBHOCTh MEXaHMYECKOro BikeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienune, CKOpOCTh (CpedHsss CKOPOCTb, MITHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepHalbHOW TOYKH, UX MPOEKLIHUU HAa OCH CUCTEMbl KoopauHAT. ClOXEeHHE MepeMelleHui U
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MPSMOJIMHEWHOE NBrKeHue. ['paduku 3aBucHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, YT U MEPEMENIEHUS MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBobonHOE mazieHre. Y CKOpeHUe CBOOOTHOTO TaIeHUsI.

KpuBonuneitnoe paBwxkeHue. J[BWKeHHME MaTepUaIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOXYJK CKOpPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHass ckopocTh. llepumon wu
yacTtoTta oOpamieHus. LlenTpocTpemuTenbHOE yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M NPAKTHYECKOE NPUMEHEHUE: CIHAOMETpP, JBH)KEHUE
CHapsJ0B, LICITHbIE U PEMEHHBIE MIEPENAUH.

Jlemoncmpayuu

Mopnenb cucteMbl 0TCYETA, UIUTFOCTPALUS. KHHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeobpazoBanue TBUKEHUHN C MCMOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenne qeuxeHust Tena, OpoIIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepenrne yckopeHus: CBOOOTHOTO MaieHusl.

HamnpaBnenue ckopocTH npu JBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydyeHne HepaBHOMEPHOI'O ABUKEHUS C LIEIbIO OMPeIeIEHUs MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  NyTSIMH,  [POMJEHHBIMH  TEJIOM  3a
MOCJIEAOBATEIbHbIE pAaBHBIE IMPOMEKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBH)KEHUHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHune nBUKeHUs MIapyKa B BA3KOH KUAKOCTH.

N3ydenne nBmxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuauun otHocutensHOCTH ["anmunes. Ilepseiit 3akoH HeroToHA. MHEpLIManbHbIE CHCTEMBI
oTcuéra.



Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Btopoit 3akon HprotoHa st
MarepuaiibHOi ToukH. Tpernil 3akoH HproTOHA /17151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuina tspkectu. [lepas kocMudeckasi CKOpPOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckonbxxeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBKEHUs U cuiia TpeHus nmokos. Koagduuuent tpenns. Cuna compoTUBICHUS
MpY ABUKEHUU TeJla B KU JIKOCTH UJIU Ta3e.

[ToctynarensHOE U BpamaTeIbHOE IBH)KEHHE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHIBl OTHOCHTENBHO OCH BpamieHus. Ilimedo cuibl. YcinoBus paBHOBECHS
TBEPIOIO TEJIA.

TexHuyecknue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MNOAUIMIHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHMEe UHEPLUH.

CpaBHeHHE Macc B3aUMOEHCTBYIOIIUX TEJl.

Bropoii 3akon HetoTOHA.

U3zmepenue cui.

CnoxeHue cui.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U A ICHUU.

CpaBHeHUE CHJI TPEHUS MOKOSI, KAUEHUS U CKOJILKEHUS.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBeCH .

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3ydenue nBr>KeHUs OpycKa M0 HAaKJIOHHOM IJTOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CUJI YHPYTOCTH, BO3HUKAIOMIMX B MPYKUHE M PE3UHOBOM
oOpa3siie, OT UX JaehopMariiu.

Hccnenosanue ycioBUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

Nmnynbc MmaTepuaabHOW TOUYKH (TeNa), CHCTEMbl MaTEPHAIbHBIX TOUeK. UMIynbc CUITbI U
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JBUKEHUE.

PaGoTa cuibl. MOITHOCTD CHJIBI.

Kunernueckast sHeprusi MarepuanbHOi Touku. Teopema 00 M3MEHEHUM KUHETUYECKOU
SHEPrUH.

[TorennmanbHas sHeprus. [loTeHansHas sHEprus ynpyro 1eOpMUPOBAHHON MPY>KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H MOBEPXHOCTU 3EMIIH.

[TorennuanbHble W HEMOTEHUMANbHbIE CHIIBL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUI C
M3MEHEHUEM MEXaHUYECKOM SHEPruH CUCTEMbI TeJl. 3aKOH COXPAaHEHUs MEXaHUUECKON YHEPruu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckne yCTpoiCTBa M IMPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEpP, NMPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[Tepexon NOTEHIMATIBHOM SHEPIHH B KWHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul



N3yueHne abCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JIBYX OJMHAKOBBIX HMTAHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHJIBI C MU3MEHEHHEM MEXaHWYECKOM 3HEpruu Tena Ha
[IpUMEpE PaCTSHKEHUS PE3UHOBOIO KTy Ta.

Pa3nen 3. MouekyasipHas (pU3NKa M TEPMOJMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKOM TEOPUH U UX OMBITHOE 000CHOBaHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep IBHKEHUS W B3aMMOACHCTBHS YaCTHUI
BelecTBa. Mojenu CTpOEHHs Ta30B, KHUJAKOCTEH M TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEI[ECTBA HA OCHOBE 3TUX Mozened. Macca u pasmepsl mosekyn. KoamdectBo BemiecTsa.
[Tocrosinnas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenscus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETHUECKOU TEOpUH
uaeaJbHOro Trasa. AOCONIOTHas TeMmIepaTrypa Kak Mepa cpenHeld KHHETHYECKOW HHEepruu
TEMJIOBOro JBHWKeHUsA dactul rasa. Illkama temnepatyp KenbBuna. ['a30Bble 3aKOHBIL
VYpaBuenne Menaeneesa—Knanelipona. 3akoH JlanpToHa. M3ompouecchl B UACAIBHOM Ta3e ¢
IIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paguueckoe npeacTaBieHUe N30 POLECCOB: U30TEPMa,
n30xopa, n3obapa.

TexHuueckne ycTpoiCcTBa U MPAKTHIECKOE MPUMEHEHHUE: TEPMOMETP, OapoMETp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JHMCKPETHOE CTpPOEHHE BelecTBa, (ororpaduu MOJIEKy
OpTraHUYECKHUX COCIMHCHUM.

OmnbiTel 110 U dy3un KUAKOCTEH 1 ra30B.

Mogenb OpOyHOBCKOTO JTBUKCHHUSL.

Mopnens onbita IlITepHa.

OnbITHI, 10Ka3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOT O B3aMO/1€H CTBUSI.

Mopnens, HIUIIOCTpUpYIOLIas MPUPOAY JABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnBbIThI, WITIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS MI€AJIbHOIO T'a3a, U301 POLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomsi

Omnpenenenne macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MeEpeHHil 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSIHUSL pa3pexEeHHOr o rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHaMmuueckass cUCTeMa. BHYTpeHHss SHEprus TEPMOAMHAMUYECKONM CHCTEMBI U
crocoObl €€ n3MeHeHus. KonuuectBo Tennorsl u pabota. BHyTpeHHss 3HEeprus 0JHOATOMHOIO
nJeaNbHOro raza. Buasl Temonepeaadn: TeIONPOBOAHOCTb, KOHBEKLINS, U3Iy4eHUE. Y 1elIbHas
TEMI0EMKOCTh BeniecTBa. KonuuecTBo TEIIOTH IPH TEIlIoNeperaye.

[Tonsatue 06 anuabatHoMm mpouecce. IlepBrlii 3akoH TepMoauHamuku. [IpumeneHue
MIEPBOI0 3aKOHA TEPMOJIMHAMUKH K n3ompoueccam. ['paduueckas unteprnperanus padboThI rasa.

Bropoii 3akon TepmoauHamMuku. HeobpaTuMoCTh poIieccoB B IpUpo/Ie.

TeruoBble MammHbL. [IpUHIUTIBL AeHCTBHS TEMJIOBLIX MauH. [IpeoOpa3oBaHus SHEPTUH B
TeruioBbIXx MammHaxX. Kosdduuuent monesnoro nedicteus TerinoBoit mamuuel. ukn KapHo u
ero Ko HUIMEHT MOJIE3HOT0 AEUCTBHUS. DKOJIOTHUECKHE MPOOJIEMBI TEMI0IHEPT €THKH.

TexHuyecknue yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHWE: JBUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOW XOJIOAMIBHUK, KOHAUIIUOHED.



Jlemoncmpayuu

M3MeHeHue BHYTpEHHEH SHEPruu Tejla MpPH COBEPLICHUH paboOThl: BBUIET HPOOKU U3
OYyTBUIKM I10J] JIEUCTBUEM CKAaTOTO BO3JyXa, HarpeBaHue 3¢dupa B JAaTYHHOH TpyOke MyTéM
TpeHus (BUAEOAEMOHCTPALIHS).

W3MeHeHue BHYTpeHHEN SHEPruu (TeMIepaTypbl) Tea NpH Tenjonepeaaye.

OnbIT o aanabaTHOMY PacUIMPEHUIO BO3yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHEr'O CrOpPaHUsl, pEaKTUBHOI'O IBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pasosvie nepexoowvl

[Tapoobpa3oBanne u KoHIeHcauus. McmapeHue W KumeHue. AOCOMIOTHas W
OTHOCHTEJIbHAS BJIAXHOCTh Bo3ayxa. HacelleHHblil nap. YenbHast TemioTa napoodpa3zoBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JAABJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONHUS CBONCTB KPHCTAIIOB.

>KI/II[KI/I€ KpUCTaJUIbI. COBpeMeHHBIe MaTepuralbl. IInaBnenue u KpUucCTaJuim3anus. YaenbHas
TCILJIOTA I1JIaBJICHU . CY6HI/IM3LII/I§I.

YpaBHeHUE TEMI0BOro OanaHca.

TexHuueckre ycTpoilcTBa U MNPAKTUUECKOE MPUMEHEHHE: TUIPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOIMU T[OJYYEHHUsS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIICTBA HACHIILIEHHBIX NTAPOB.

Kunenuve npu moHM>XeHHOM JaBJICHUH.

CriocoObI M3MEpPEHUs BIAKHOCTH.

Halnronenne HarpeBaHus ¥ MIaBJIECHUST KPUCTAJJIMYECKOTO BEIISCTRA.

JleMOH cTpanus KpyucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3MepeHne OTHOCUTENIBHON BIAKHOCTH BO3/1yXa.

Paznen 4. DiekTpoAMHAMHUKA

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. OJEKTpUYeCKH 3apsna. JlBa Buaa 3NEKTpUUECKUX 3apsIoB.
[IpoBOHUKH, TUFIEKTPUKU U TTOTYIPOBOJIHUKHU. 3AKOH COXPaHEHHUsI 3JIEKTPUUYECKOT 0 3aps/a.

B3aumoneiictBue 3apsgmoB.  3akoH  Kymnona. TodeuHbld  AJEKTpUYECKUN  3apsl.
Onexrpudeckoe mnone. Hanpsok€HHOCTE dnekTpudeckoro mnoid. [IpuHmun cyneprno3unuu
NEKTPUUYECKUX IToNeH. JIMHMM HanpsHKEHHOCTH 2JIEKTPUYECKOT O TOJISL.

PaGota cun osnexktpocratnueckoro mons. IloreHnuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOIHUKY M TUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10J1€. JnaneKkTprudeckas IpOHULaeMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATopa. DHEprus
3apsKEHHOT0 KOHJIEHCAaTopa.

TexHuueckre ycTpoHCTBa M NPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATHYECKAS 3aIUTa, 3a3e€MJICHHE AJIEKTPOMPUOOPOB, KOHIAEHCATOP, KOMHUPOBAIBHBIN
arnrmapar, CTpyHUHbIIA IPUHTED.

Jlemoncmpayuu

YCeTpolCTBO M IPUHIUIT ACUCTBUS IEKTPOMETPA.

B3auMonelicTBue Ha3IEKTPU30BAHHBIX TEI.



DNEeKTPUUECKOE M0JI€ 3aPSKEHHBIX TEJ.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHUECKAas 3allMTa.

JIMPneKTpUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATopa OT IUIOIIAAM IUIACTHH,
pPacCTOSHUS MEXKy HUMH U TUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHIEH CATOpa.

Tema 2. Ilocmoannstii 21ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBaHUS 3JEKTPUUECKOro Toka. VICTOUHMKH TOKa.
Cuna Toka. [locTosiHHBIN TOK.

Hanpspkenue. 3akon OMa 11 yyacTKa LerH.

DneKTpruiecKoe CONPOTHUBJICHUE. VYnensHOE CONPOTUBIIEHUE BEILIECTBA.
[locnenoBarenbHOE, apaiebHOE, CMENIAHHOE COEIMHEHHE ITPOBOAHUKOB.

Pabora snextpuueckoro Toka. 3akoH JIxoyns—Jlenna. MoOIHOCTh AIIEKTPUYECKOTO TOKA.

DNeKTpOABMKYLIAsl CUjla U BHYTPEHHEE CONMPOTUBICHUE MCTOYHHMKA TOKa. 3aKoH Oma Jis
NOJHOM (3aMKHYTOM) 3NeKTpuueckoil nenu. KopoTkoe 3aMbIkaHueE.

DneKTpoHHAasi HPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTh CONPOTUBJIIEHUS METAJIJIOB
0T TeMiepaTypbl. CBEpXIIPOBOJUMOCTb.

DJIeKTpUYEeCKni TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MNpUMeECHas MPOBOAUMOCTb IOJIYIPOBOJHUKOB.
CgoiictBa p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B pPacTBOpax M pACIUIaBaX JJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
JUCCOIUAIIMS. DIIEKTPOIIU3.

DIEeKTPUYECKUN TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
[Tna3zma.

TexHuyecknue yCTpPOMCTBA W NPAKTHUYECKOE NPUMEHEHUE: aMIepMETp, BOJBTMETP,
peocTtat, HUCTOYHMKHA TOKa, D3JICKTPOHArpeBaTeNbHbIE MPHOOPBI, >SIEKTPOOCBETUTEILHbBIC
MpUOOPBI, TEPMOMETP CONPOTUBJICHHS, BAKYyMHBIA TUOMA, TEPMUCTOPHI U (POTOPE3IUCTOPHI,
MOJYNIPOBOJHUKOBBIN A0/, FaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HAIIPSKEHUS.

3aBUCHMOCTh COMPOTUBIEHUS LMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAIU
HOMEPEYHOr0 CEUEHUs U MaTepuala.

CMelaHHOE COEMHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue FIEeKTPOABMKYIIEH cuiibl. KopoTkoe 3amMblkaHUE TrallbBAHUYECKOTO
JJIEMEHTA U OL€HKA BHYTPEHHEr O COIIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AJIEKTPOJIUTOB.

HckpoBoit pa3psii 1 NpOBOJUMOCTb BO3IyXa.

OHOCTOPOHHSISI IPOBOAMMOCTB HOAA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3y4yeHne cMemaHHOro COCIMHEHUS PE3UCTOPOB.

WN3mepenne  3IE€KTPOABHKYILNEW CUJIbI HMCTOYHMKA TOKA M €r0  BHYTPEHHErO
COIPOTUBIICHUS.



Habmronenue snekrponusa.

MexnpeaMeTHbIE CBSI3H

Uzyuenue kypca ¢usuxu 6azoBoro ypoBHs B 10 Kkiacce oCylIecTBIsieTcs € y4y&TOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOrMM, XHMHH,
reorpaduu ¥ TEXHOJIOTHUHU.

Mesicnpeomemnsie nonsamus, CBSI3aHHBIE C M3YYEHHEM METO/IOB HAYYHOI'O MO3HAHUS:
sBJICHHE, Hay4yHbI (akt, rumoresa, (usnyueckas BeIMYHMHA, 3aKOH, TEOpus, HabIIO]eHHe,
9KCIEPUMEHT, MO EIIUPOBAHNE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JuHeWHas ¢QyHkuus, mnapabona,
runepoona, ux rpauky U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbHl M HX IMPOEKIUH HA OCH
KOOp/AMHAT, CII0)KEHHE BEKTOPOB.

buonocusa: MexaHuueckoe JBM)KEHUE B KUBOH mpupone, Auddysus, ocMoc, Ternaoo0MeH
KMBBIX OPraHU3MOB (BUABI TEIJIONEPEaUuH, TEIIOBOE PABHOBECUE), FNEKTPHUECKUE SIBJIICHUS B
JKUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOMCTBA METAJIJIOB, YJIEKTPOIIMTUYECKAS U CCOLMALIMS, TaJIbBAHUKA.

I'eocpagpus: BIaXXHOCTb BO3yXa, BETPbl, 6apoMeTp, TEPMOMETP.

Texnonocus: npeodpa3zoBaHue ABUKEHHUM C MCIOJb30BAHUEM MEXaHU3MOB, YYET TPEHUS B
TEXHUKE, MOAIIMITHUKY, HCIIOJb30BaHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJOMET U Jpyrue), JABUraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOH
XOJOJAWIBHUK, KOHIULIMOHEP, TEXHOJIOTUU TOJYyYEHHUS] COBPEMEHHBIX MaTEpUajoB, B TOM 4yucie
HAaHOMATEepUaJoB, U  HAHOTEXHOJIOTMH,  JJEKTpPOCTaTWYecKas  3allluTa,  3a3eMJICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIH HpPHUHTEp, dJEKTpOHArpeBaTesbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anMOIENCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IMOJIE.
BexTop MarHuTHOM MHAYKUUU. [IpuHIUI Cynepno3uuy MarHUTHBIX MOJIeH. JINHUY MarHUTHOU
uHayKuy. KapTuHa JIMHUI MarHUTHOW WHIYKIIUU TTOJIS TIOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1moje MPOBOJHUKA ¢ TOKOM. KapTwHa NMHUN WHIYKIIMA MAarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOIO MPOBOJHUKA, KATYIIKA C TOKOM.
OnbiT Dpcrena. BzaumoaeiicTBre NpoOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ wmonayib M HampaBieHue. [IBU)keHHE 3apsHyKEHHOW YacTULbl B
OJTHOPOJHOM MarHuTHOM Toie. PaGota cuibl Jlopenia.

SIBieHME DIIEKTPOMAarHUTHOM MHAYKUMHU. IIOTOK BEKkTOpa MArHUTHOM WHIYKLHWH.
DNEeKTpOABMKYIIAas CUIa UHIYKIMH. 3aKOH 3J€KTPOMAarHUTHON MHAYKIuu Dapanes.

BuxpeBoe »syekTpuyeckoe mojie. DIEKTPOABMXKYIIAs CHJIAa WHIYKUMH B TMPOBOJHUKE,
JBHKYIIEMCS TOCTYNAaTENbHO B OTHOPOJHOM MarHUTHOM I10JIE.

IIpaBuino Jlenna.

NHnykTuBHOCTD. SIBIIEHHE CAMOMHIYKIIMHU. DJIECKTPOABIKYILAS CHJIa CAMOMHIYKIINH.



OHeprusi MarHUTHOTO MOJIS KaTyIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuuecknue yCTpOHMCTBA W IMPAKTUYECKOE IPUMEHEHME: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS I1€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHUE HIIEKTPOHHOIO y4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHOYKIMY MarHUTHOTO TOJISL.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOIIUTA.

SIBneHue 3JIEKTPOMarHUTHONW MHYKLIAH.

ITpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJBMIKYILEH CHJIBI MHAYKLIUU OT CKOPOCTU M3MEHEHHs MarHUTHOIO
IIOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHne MarHuTHOIrO MOJIsl KATYLIKU C TOKOM.

HccnenoBanue AelCTBUSI TOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

HccenenoBanue ABIEHUS 3JIEKTPOMAarHUTHONW MHYKIHH.

Pa3nen S. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Koa1eoanus

KonebatenpbHnass cuctema. CBoOOAHBIC MeXaHMUeCcKHe KosieOanus. [ apMoOHWYECKHE
konebanus. Ilepuon, wyactora, amrmumtyaa u ¢asza konedanuil. I[IpyKWHHBIA MasSTHUK.
MaremaTndeckuii MasTHUK. YpaBHEHHE TapMOHUYECKUX KoneOaHuil. [IpeBpaimienrne sHEpruu
MIPU TaPMOHUYECKUX KOJICOAHUSX.

KonebatenpHblii  KOHTYp. CBOOOAHBIC D3JIEKTPOMAarHUTHBIE KOJNEOaHHWS B HJCATHLHOM
KoneOaTelbHOM KOHType. AHAJOTUS MEXKAYy MEXaHWYECKUMU U DIIEKTPOMArHUTHBIMH
konebanusivu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUs PHEPrHH B HJI€aJbHOM KolebaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aryxaroIiux KojeOaHUsIX. BeIHYXIeHHbIE MEXaHHYECKHE KOJIeOaHMUs.
Pe3onanc. BeinykeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHMUSL.

[Tepemennspiii Tok. CUHYCOMJAJIbHBIA MEPEMEHHBIH TOK. MOITHOCTh, MEPEMEHHOTO TOKA.
AMILIMTYTHOE U AU CTBYIOILIEE 3HAUYECHHUE CUJIBI TOKA U HATIPSIKEHUS.

Tpancpopmartop. IIpousBoacTBo, mepesaya M MOTPEOIEHHE AIEKTPUUECKOW SHEPrUH.
DOKOJIOTUYECKHE PUCKA TPH MPOU3BOACTBE 3JeKTposHepruu. KynbTypa uCIOIb30BaHUS
3JIEKTPOIHEPIUH B MTOBCEAHEBHOM KU3HU.

TexHuueckne yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
IeHePaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTponepenay.

Jlemoncmpayuu

Hccnenoanune napameTpoB KojaeOaTenbHON cucTeMbl (MIPY>KUHHBIA MM MaTEMaTUYECKUN
MasITHUK).

HaGmoienne 3aTyxaronmx KoJIeOaHmii.

HccnenoBanue CBOMCTB BBIHYKEHHBIX KOJIEOaHUH.

Habmonenne pezonanca.



CB0OOHBIE 3TIEKTPOMAarHUTHBIE KOJIEOAHUS.

OctuinorpaMMbl — (3aBUCMMOCTH  CHJIBI TOKa M HANpsDKEHUs OT BpPEeMEHH) JUid
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHnc npu mocienoBaTeNbHOM COECJUHEHUM PEe3UCTOpa, KaTYIIKH HHAYKTUBHOCTH U
KOHJICHCaTopa.

Mogenb TUHUH 3JIEKTpOorepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCHMOCTH ITEPHOJIa MAJIBIX KOJeOaHU rpy3a Ha HUTH OT JAJMHBI HUTH U
Macchl I'py3a.

HccrnenoBaHue NEPEMEHHOrO0 TOKAa B ILENH M3 IOCIENOBATENbHO COEAMHEHHBIX
KOH/IEHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3.1eKmpoOMaZHUMHbLE 60JIHbI

MexaHnuueckue BOJIHBI, ycaoBus pacupocTtpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
¥ JuimHa BouHbL llomepeuyHble W MNpojoJbHbIE BOJHBL MHTepdepenuus u  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3BykKa.

DJEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUSl M3JIy4EHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHtauus BekTopoB E, B, V B snexkrpomarautHoil BonHe. CBolicTBa 3JEKTPOMarHUTHBIX
BOJIH: OTpa)KeHHe, IMpeloMIIeHHe, Noysipuzauus, Audpakuus, uHTepdepeHius. CKOpocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3JIeKTPOMAarHUTHBIX BOJIH. [IpHMeHEHNEe 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpyHIMIIBI paArOCBA3H U TeNeBUIeHU. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaIOILEe cpebl.

TexHuueckne ycTpoWcCTBa M MPaKTHUECKOE MPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
yIAbTPa3ByKOBasl JMAarHOCTUKAa B TEXHMKE M MEIULMHE, pajap, paauoNpUEMHHK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neun.

Llemoncmpayuu

OO6pazoBaHue U pacnpoCcTpaHEHHUE MONEPEUHBIX U MPOAOJIBbHBIX BOJIH.

Koneb6momeecs Te10 Kak MCTOYHUK 3BYKa.

Haburonenue oTpakeHus ¥ MPeIOMIIEHNSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnu 1 1uGpakiiny MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M T'POMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIMTYJOW M 4YacTOTOH
KOJIeOaHUIA.

HccrnenoBanue  CBOMCTB  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHHUE, IIPEIIOMIICHUE,
noJisIpu3anus, U paxus, HHTepPEPEHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHoe pacnpocTpaHeHHe CBeTa B OJHOPOIHOM cpefe.
JIyu cBeta. ToueuyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHbI OTpakeHMsI cBeTa. IlocTpoeHne H300pakeHUH B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akoHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIA TIOKa3aTelb
npesnomienus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yroJl IMOJIHOIO BHYTPEHHErO
OTpa’KEHHUS.

Jucnepcus ceeta. CnoxHblii coctaB Oenoro csera. L{Ber.



CoOuparonme u pacceuBamomue nUH3bL. ToHkas mnuH3a. DOKYCHOE pacCTOSHHE U
OITHYECKAs cujia TOHKOM JMH3bL. [locTpoenne nzo0pakeHnii B COOMPAIOIINX U PACCEUBAOLINX
mH3ax. @opMyia TOHKOM JIMH3BL. YBEJINYEHUE, 1aBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH .

BonnoBass ontuka. WnaTepdepenmuss cBeta. KorepeHTHbIe HWCTOYHUKU. Y CIOBUS
HaOJIIOJCHUS MAKCUMYMOB 1 MUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuust cBera. [udpaknuonHas peméTrka. YCIOBHE HaOMIOJCHHS TIABHBIX
MaKCHUMYMOB IpH MaJeHUU MOHOXPOMATUYECKOr0 CBETa Ha NU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus csera.

TexHu4eckre YCTpOHCTBA W TPAKTUYECKOE IMpPUMEHEHHe: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKON, TENeCKON, BOJOKOHHAs OINTHKA, AU(paKIumoHHAS
peleéTKa, MoIsIpou.

Jlemoncmpayuu

[IpsimonuHelHOe paclpoCTpaHEHHE, OTpak€HUEe W IHpesiomyieHHe cBera. Onrtuueckue
prOOPBHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue CBOMCTB M300pakeHUH B IMH3AX.

Monenu MUKpOCKONa, TEJIECKOIA.

HaGmronenne narepdepeniinu cBera.

HaGmronenne nudpaxiuu cera.

HaGmronenne nucnepcnu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOIIbI0 TU(PPAKIIUOHHOMN PELIETKH.

HaGnronenne monsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne mokaszaTess MpeToMIICHHS CTeKJIa.

HccnenoBanue CBONWCTB M300paXeHUH B IMH3AX.

Habmonenne nucrnepcuu cBeta.

Pa3gen 6. OcCHOBBI ClIelIHATIBHON TEOPHH OTHOCUTEJIBHOCTH
I'panuibl IPUMEHUMOCTH KJIACCUYECKOW MexaHWKHU. llocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEIBHOCTH: HWHBAapUAHTHOCTb MOZYJIS CKOPOCTHM CB€Ta B BaKyyMe, I[IPHUHLUI
OTHOCUTEIBHOCTU DUHIITEWHA.
OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JITMHBL.
DHeprus U UMILYJIbC PEIATHBUCTCKON YaCTHIIBL.
CBs13p Macchl € SJHEPrUeil U UMITYJIBCOM PENSTUBUCTCKON YaCTHULIBI. DHEPrUs TOKOSI.

Pa3znen 7. KBantoBasi pusuka
Tema 1. Inemenmuvt K6aHmM 080U ONMUKU
®otonbl. Popmyna [lnanka cBsizu 2HEprun (HOTOHA C €ro YACTOTON. DHEPrus U UMIYIbC
¢dotoHna.
OtkpeiTne u wuccienoBanue ¢Gotoddpdexra. Onwviret A. I'. CromeroBa. 3aKoHBI
dboTordhdekra. YpaBuenue Diinmrerina s porodrpdexra. «Kpacnas rpanuna» ¢porod dpdexra.
JlaBnenue cBera. OnbiTel I1. H. JleGenena.
XUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckne yCTpOHCTBa M INpPAaKTUYECKOe NpUMEHEHHe: (OTOdJIEMEHT, (POTonaTyuK,
COJTHEUHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro poro3ddexTta.
Ceeroauon.
Conneunas G6aTapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccestHuto o -yactuil. [lmanerapHas
Mozenb atoMa. [locrynatel bopa. M3nmyuenue u norjouieHue GOTOHOB NPU MEPEXOJE aToMa C
OJHOI'O YpOBHS SHepruu Ha napyrod. Bunsl crexktpoB. CnekTp ypoOBHEH SHEpPruu aroma
BOZOpOJA.
Bonnossle cBoMcTBa yacTull. Bonusel ne bpoisa. KopnycCKynspHO-BOJIHOBOM! Ayaau3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHUE.
TexHuyeckne yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIM aHaIu3
(criekTpockor), la3zep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopaa.
Omnpenenenue NIMHBI BOJIHBI JIa3epa.
Haburonenne muHeuaThiX CIIEKTPOB U3TydEHHUSL.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
Halnronenne muHeuaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh CTpOEHus  sapa. OTtkpeiTHE
panuoaktuBHOCTH. OnbIThl Pezepdopaa mo onpeaeneHnio cocTaBa paAuoakKTHBHOTO U3Ty4eHUSI.
CoiicTBa anba-, 6eta-, raMMa-u3iydeHus. BiusiHue paguoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
OtkpbiTHE npoTOHAa M HeWTpoHa. HykinonHas monens saapa IeitzenOepra—liBaneHko.
3apsin sigpa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacnaa. DIEKTpOHHBI M MO3UTPOHHBIN Oera-pacnan. ["amma-usiydenue. 3akoH
pazvoaKTUBHOIO pacrasa.
DOHeprus CBsI3U HYKJIOHOB B spe. SlnepHble cuibl. JlegekT Macchl sapa.
SnepHble peakuuu. JleneHue u CUHTES siep.
SAnepubiii peaktop. TepmosiiepHbli cuHTe3. [IpoOneMbl M TMEPCIEKTHUBBI  SIEPHOU
JHEPreTUKHU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPrETUKH.
OneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
Mertobl HAOMOACHUS U PETUCTPALIMU SJIEMEHTaPHBIX YACTHIL.
®dynnaMeHTanbHbIE B3auMoiecTBUA. ENMHCTBO pu3nueckoit KapTHHBI MUPA.
TexHnueckre yCTpoMCTBa UM IPAKTUYECKOE NPUMEHEHUE: TO03UMETp, KaMmepa Buibcona,
SIEPHBII peakTop, aToOMHas 6omoba.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOLIUX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamopmvie padomol
HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. Di1eMeHTBI aCTPOHOMHUHM M aCTPOPU3UKHU



Otansl  pa3BUTHS  acTpoHomuM. IIpuknagHoe M MUPOBO33pEHYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nH0r0 He6a. Co3Be3aus, sipkue 3BE3/bl, UNIAHETHI, UX BUJUMOE JBUKCHHU E.

ConneuHas cucrema.

Connue. ComHeuyHass akTUBHOCTb. Mcrounuk sHeprum CosiHoa W 3BE3A. 3BE3IBI, HX
OCHOBHBIE€ XapaKTEpUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KIACC — CBETUMOCTB». 3BE3NBI
IJIABHOW IIOCJIEIOBATEIbHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTb» i 3BE3] TJIAaBHOM
IIOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE€3a. COBpEeMEHHbIE IPEACTaBICHUS O
MIPOUCXOKIEHUU U 3Bomonny CoJHIa U 3BE3/1. DTalbl )KU3HU 3BE3.

Mueunsiii [1yTs — Hama [Nanaktuka. [Tonoxenue u npuxenue Connna B ["anmaktuke. Tumbl
rajlakTuk. PaguoranakTuku v kBa3apsl. YEpHbIE ObIPBI B sApax rajaakTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akoH XaO6ma. Pazberanme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe u3nydeHue.

MacmrabHas cTpykTypa BeenenHoi. MeraranakTuka.

Hepewménnble npo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmroneHust HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOXKEHHUH
IUISL ONIPEAETICHUS MOJI0KEHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3/Us
CesepHoro nosymapus 1 spkue 3BE31bl.

Ha6mronenus B Teneckon Jlynsl, nnanet, Mueunoro [lyTu.

O6o0maronee NOBTOpeHue

Ponp ¢u3ukum u acTpoHOMUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIMATIHLHOU U
TUYECKON cdepax esATeNbHOCTH YeNoBeKa, poJib U MeCcTO (U3MKM U acCTpOHOMHH B
COBpEMEHHOW Hay4yHOHl KapTHHE MHpa, poiib (usnueckoil Teopun B (HOPMHUPOBAHUU
MIpPECTaBICHUN 0 PU3NUECKON KapTUHE MU Pa, MeCTO (prU3HUecKOil KapTUHBI MUpa B 001LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAaYyUHbIX IIPECTaBICHUN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3U

Nzyuenne kypca ¢usuxu 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisieTcd ¢ y4y&ToM
COAEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOTHMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoswcnpeomemnuvle nonsmus, CBSI3aHHbIE C W3YYEHHEM METOAOB HAyYHOI'O I1O3HAHMUS:
sBJIEHUE, HayuHbIi (akT, rumoresa, (u3MuUecKas BeIWYMHA, 3aKOH, TEOpus, HaOIIoIeHue,
9KCIIEPUMEHT, MO EIIUPOBAHKE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKUE (YHKIMHU: CHHYC,
KOCHHYC, TAQHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXAECTBO, BEKTOPBI M HX
IPOEKLUU HAa OCH KOOPAUHAT, CJIOXEHHUE BEKTOPOB, MPOU3BOAHBIC AIIEMEHTapHBIX (DYHKIMH,
MPU3HAKU TIOA00MS TPEYTrOJIbHUKOB, ONpEAeIeHNE TUIOIAAN INIOCKUX GUryp U 00bEMa Tell.

buonocusa: snextpuueckue SBICHUS B JKUBOM IMPUPOAE, KOJeOaTEesbHbIE IBUKEHUS B
JKUBOM IPHUPOAE, ONTHYECKHE SBJICHHUS B JKMBOW IPHUPOAE, ACHCTBUE paadallMM Ha KUBBIE
OpPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMYeCKass CTPYKTypa TBEPABIX Ted,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININYECKON PEIIETKH, CIIEKTpaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KU MAarHUTHBIX pyl, (GOTOCHEMKA 3eMHOMN
ITOBEPXHOCTH, MPEACKA3aHNUE 36MIICTPSICEHUN.



Texnonocus: TMHUW 3IEKTPONEpenay, FreHepaTop NEPEMEHHOr0 TOKA, JIEKTPOABUIATENb,
UHIYKIMOHHAs Medb, pajgap, paguolNpUEMHMK, TEIEBU30p, aHTeHHa, TenegoH, CBY-mneus,
MIPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHast OaTapes.



IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHUSA ITPOTPAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHOro npenMera «Pusuka» Ha ypoBHE cpeaHero odimero obOpa3oBaHus (0a30BBIH yPOBEHB)
JIOJDKHO O0€CHEUUTh JOCTHIKEHUE CICIYIOIIUX JIMYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX 00Pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pEe3yNbTaThl OCBOEHUS yueOHoro mnpeamera «®Du3MKa» JOKHBI OTpakaTb T'OTOBHOCTh U
CIOCOOHOCTh O0YYalOMMXCSl PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3WIUMEH JUYHOCTH, CHCTEMOM
[EHHOCTHBIX OPHEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSIM
pPOCCHICKOrO O0IECTBa, PACHIMPEHHE >KU3HEHHOIO ONBITA W ONbITa JEATCIBHOCTH B IPOIECCe pean3aIiu
OCHOBHBIX HANpPaBJICHUHM BOCIIUTATEIBHOMN €SI TEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpask1aHCKOr0 BOCIIUTAHMS :

COpPMUPOBAHHOCTh TPAXJAHCKOM MO3MLIMM OO0Yy4YaroIlerocss Kak aKTHUBHOINO M OTBETCTBEHHOIO YJIEHA
pOoccuiicKoro o0IIecTBa;

MPUHATHE TPATUIIMOHHBIX O0LIEYEIOBEYECKUX T'YMaHU CTHYECKUX U IEMOKPATHUECKUX IIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO [ESATEIbHOCTh B HMHTEpEcax TIpa’kJaHCKOro OOIecTBa, y4acTBOBATh B
CaMOYIpaBlICHUH B 00Pa30BaTEIbHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COLNHMAJBHBIMA HMHCTUTYTAaMH B COOTBETCTBHM C UX QYHKIUSMH U
Ha3HA4YCHHEM,;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOH J1€ATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

c(OpMUPOBAHHOCTb POCCUNCKOM IpayKAaHCKOM HICHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM DPOCCHMCKMX YUEHBIX B 00JacTu
(GU3UKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

cpopMHPOBaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHYECKOT O MTOBE/ICHHS;

CIOCOOHOCTh OILICHMBATh CHUTYallMI0O U TMPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HAa MOpaJbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B 1€ATEIbHOCTH YUEHOTO;

OCO3HAHUE JMYHOI'O BKJIAJa B IOCTPOEHHE YCTOMYMBOrO Oy yIIEro;

4) 3CTEeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasl 3CTETUKY HAy4YHOr0 TBOPUYECTBA, MPUCYILEro (PU3NUECKON HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEeC K pazIuuHbIM cepam mpodeccuoHaNbHON NeATEIbHOCTH, B TOM YHCJE CBA3AHHBIM C (DU3HKOW U
TEXHUKOW, yMEHHME COBEpIIATh OCO3HAHHBIA BHIOOp Oyaymiei mnpodeccuu W peaar30BbIBaTH COOCTBEHHBIE
YKU3HEHHbIE JIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOPAa30BaHMIO M CaMOOOpPa30BaHUIO B 00JacTH (PM3UKU HA MPOTSHKEHUH BCeil
KU3HH;

6) 3K0JI0rH4ecKOro BOCHHTAHMA:

COPMUPOBAHHOCTb 3KOJOTMYECKOM KYJBTYphl, OCO3HaHHE TJI00AJIbHOrO XapakTepa SKOJIOIMYECKUX
npooem;

IJITAHUPOBAHUE M OCYIIECTBIICHHE JACUCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS II€Jel YyCTOMYMBOrO
pa3BUTHUS YETIOBEUECTBA;

paciiupeHre OMnbITa JIEATEIbHOCTH 3KOJOTMYECKOW HANpaBJIEHHOCTH Ha OCHOBE HMMEIOIIMXCS 3HAHUU 110
dusuke;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSA:

copMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS (DU3HUIECKOM
HAYKU;



OCO3HAaHUEC LICHHOCTHU HaquOﬁ JACATCIIbHOCTU, T'OTOBHOCTb B IIPOLCCCC H3YUYCHHA q)HSI/IKI/I OCYIICCTBJIATD
IMPOCKTHYIO U UCCJICJOBATCIIbCKYIO ACATCIbHOCTD HHIANBUAYAJIIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBEPCAIbHBIE YUeOHbIE AelCTBUS
BbazoBble JJoruueckue aelcTBUSA:

CaMOCTOATEILHO (OPMYJIMPOBATh U aKTYaJM3UPOBATH TPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE,

OTIPEEIISITh 1NN AeTeIbHOCTH, 3a/1aBaTh MapaMETPhl K KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B PACCMAaTPUBAEMBIX (PU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh TUIAH PEHICHUS MTPOOIEMBI ¢ YIETOM aHAN3a UMEIONUXCSI MAaTEPHAIbHBIX M HEMATEPUATbHBIX
pecypcoB;

BHOCUTh KOPPEKTUBBI B JICATEIILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YyJbTATOB IIENISIM, OLICHUBATh PHCKHU
IIOCIICACTBUM IEATCIBHOCTH;

KOOPJIMHUPOBATh U BBIOJHATH PadOTy B YCIOBHUSX pEaIbHOT0, BUPTYAIBHOTO UM KOMOMHHPOBAHHOIO
B3aHMMOJICH CTBHSI,

pa3BUBATh KPEATUBHOE MBIILICHUE TIPH PELICHUH )KU3HEHHBIX MPOOIIEM.

Ba3zoBble Hccie10BaTENbCKHE TeHCTBHSA.

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOYEBBIMU MOHSATHUSIMHU U METOaMH (PU3HUECKON HAYKU;

BIIQJICTh HABBIKAMHU Y4EOHO-HMCCIEAOBATEIbCKOM © TPOEKTHOW MAEATENIBHOCTH B 001acTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJILHOMY IOMCKY METOJIOB PEIICHUS 3a/1au (PU3MYECKOrO COACPKaHMS,
MIPUMEHEHUIO Pa3JIMYHBIX METOJI0B ITO3HAHUS,

BJIaJIETh BUJIAMH JEATECJIBHOCTH IO TMOJy4E€HHIO HOBOI'O 3HAHUS, €ro MHTEpHpeTaluu, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3JIMYHBIX yYEOHBIX CUTYyalMSAX, B TOM YHCIIC NPH CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIaCTH
busHKy;

BBISIBJISITh NMPUYUHHO-CJIECTBEHHbBIE CBSI3M M aKTyallM3UpPOBATh 3a/1auy, BBLABUTATh TUIOTE3Yy €€ pelleHus,
HaXOJUTh apT'yYMEHTHI JIJIs TOKA3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh TIOJYYCHHBICE B XOJE PEIICHUS 3aJa4d pe3yJbTaThl, KPUTUYECKH OLEHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJlauyd B OOpa30BATEIBHOW MESITCIILHOCTH, B TOM YHCIE TPH
U3YYCHUH (DU3HKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM, OIICHUBATH MTPHUOOPETEHHBIN OIBIT,

yMETh IEPEHOCUTDH 3HAHUSA 0 (PU3HKE B MIPAKTUUECKYIO 00JIaCTh KU3HEACATEIIbHOCTH

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTb OPUrMHAIILHBIE MOAXO0/IbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 331241, JOIMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nunpopmanmeii:

BIIQJICTh HABBIKAMHU TOJy4YeHUS HHPOpMANUU (PU3UYECKOTO COACPKAHHMS M3 MCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSTENILHO OCYIIECTBJIATh TMOMCK, aHAIM3, CUCTEMATHU3AIMI0 W WHTEPIPETAlUI0 WHPOPMAIIMH Pa3TMYHbBIX
BHJIOB U ()OPM TPEACTABJICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIINH;

HCIIOJIb30BaTh CPEACTBa MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU KOTHUTHBHBIX,
KOMMYHUKATUBHBIX H OPraHU3aIMOHHBIX 337129 C COONII0IEHUEM TpeOOBaHUI I)PrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, peCYypPCOCOSpPEKEHUS, TPABOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACPIKAHMS B Pa3NUYHBIX opMaTax ¢ yuéToM HazHAueHUsS MHPOpPMALNH U
[EJIeBOW ayAUTOPUH, BEIOUpAs ONTUMATLHYIO (hOpMY TTPEACTABICHHS U BU3YyaIH3alliHU.

KoMMyHuKaTHBHBIC YHHBeEpPCAIbHbIC YUeOHbIe NeHCTBHSA:
OCYIIECTBIATH OOIIEHNE HAa ypOKaX (PM3UKU U BO BHE-yPOUHOH J1€STEIbHOCTH;
pacrio3HaBaTh NPEAIOCHIIKY KOHQIUKTHBIX CUTYalluH U CMATr4aTh KOH(IUKTSI,
Pa3BEPHYTO M JIOTUYHO MU3J1araTb CBOIO TOYKY 3PEHUS C MCIOJIB30BAHUEM SI3BIKOBBIX CPEICTB;



MIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U UHIMBUAYAIbHON pabOTHI;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUII € yuéTOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOT0 4JICHA KOJUIEKTHUBA;

IIPUHUMATh LM COBMECTHOM JEATEIbHOCTH, OPraHMW30BBIBATH W KOOPAMHUPOBATH JEHUCTBUA IO €€
JOCTM)KEHMIO: COCTaBIIAITh IUIAH JEHCTBUHM, paclpenensiTb poiad ¢ Y4ETOM MHEHHH Yy4YacTHHKOB, OOCYXAaTb
pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHMBATh Kauy€CTBO CBOEI'0 BKJIAJa U Ka)KJOr0 YYaCTHHKA KOMAaHJIbl B OOLIMI pe3yJbTaT 110 pa3paboTaHHBIM
KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHMBAThb HAEU C IO3MLIMM HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHUECKON
3HAUYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYalLUsX, NPOSABIATH TBOPUECTBO U
BOOOpakeHHe, ObITh HHUIIMATUBHBIM.

PerynsiTuBHble yHHUBepcalbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszanus:

CaMOCTOSITENIFHO OCYIIECTBIISITH T03HABATEIbHYIO JI€ATEIbHOCTh B 001aCTH (PU3HKHU M aCTPOHOMUH, BBISBIATH
po0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTAaBJSATh IUIAH PEUICHHS Pacu€THBIX W KAYECTBEHHBIX 3a7ay, IUIaH BBIMOJIHEHUS
IPAaKTUYECKON pabOThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsTh paMK{ y4eOHOI 0 IIpeMeTa Ha OCHOBE JIMYHBIX M PEANOYTEHHIH;

JieNlaTh OCO3HAHHBINA BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SPYIUIUU B 001aCTH (HU3UKH, TIOCTOSTHHO TOBBIIIATH CBOM
00pa30BaTeIbHbIN M KYJIBTYPHBIA YPOBCHb.

CaMOKOHTPO.1b, SMOIIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb, OI[EHUBATh COOTBETCTBUE
pe3yJIbTATOB LIEJISIM;

BIIQ/ICTh HAaBBIKAMH TO3HABATEILHOU PE(ICKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN U MBICTHTEIHHBIX
IPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCMOJIb30BaTh MPUEMBI peIIEKCHH ISl OLICHKH CUTYalllH, BHIOOpa BEPHOTO PEIICHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHUS M0 UX CHUKEHHUIO;

[IPUHUMATh MOTHUBBI U apPT'YMEHTHI APYTHUX IPU aHAJIN3€E Pe3yJIbTaTOB AESITEIbHOCTH;

MPUHUMATH ce0s, MOHUMas CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTHI APYTUX IPH aHAJINU3€ PE3YJIbTaTOB A€ TEIbHOCTH;

IIpU3HaBaTh CBOE MPABO U MPABO JPYrUX Ha OUIMOKH.

B npornecce n0CTHXEHNS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI IIPOrPaMMBbl IO (PU3HKE AJI YPOBHSI CPEIHETO
obmiero oOpa3oBaHHsl y OOYYAarOUIMXCS COBEPINEHCTBYETCS HMOIMOHAIBHBIM HMHTENIEKT, MPEIoIararomi
chOpPMHPOBAHHOCTH:

CaMOCO3HAHMS, BKJIIOYAIOUIEr0 CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHME, BHJIETh
HaIpaBJICHHS Pa3BUTHUSL COOCTBEHHOM SMOLIMOHATBHOU cepbl, ObITh YBEPEHHBIM B ce0¢€;

CaMOpEryJIMPOBaHUs, BKIIIOUAIOIIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIOCOOHOCTh aJaNTUPOBATHCS K OMOIMOHAIBHBIM HW3MEHEHHSIM M TPOSBISATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBalMM, BKIIOYAIOIIEW CTpeMJIEHHME K JOCTHKEHHUIO WEeIW U YCHexy, ONTHUMH3M,
WHUILIMATUBHOCTh, YMEHHE JIEWCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH COCOOHOCTh NMOHMMAaTh 3MOIMOHAJIBHOE COCTOSIHUE APYTUX, YUMTHIBATh €r0 IpU
OCYIIECTBICHUH OOILEHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COI[MAJIbHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh BBICTpaWBaTh OTHOIIEHUS C JPYTHUMH JIFOJbMU,
3a00TUTHCS, MPOSIBIISITH HHTEPEC U pa3peniaTh KOHQIUKTHIL.



HPEAMETHBIE PE3YJIBTATBI

K xoHnmy oOydenus B 10 kJacce IpeIMeTHblE pe3yjibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb
c(OpMUPOBAHHOCTb y 00YyHaIOIIUXCS YMEHUMN:

JI€MOHCTPUPOBaTh Ha IMpUMEpax posib U MECTO (U3MKU B (JOPMUPOBAHUU COBPEMEHHON HAay4HOW KapTUHBI
MHPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU 1€ TEIIbHOCTHU JIFOJIEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHHSI U3YYCHHBIX (U3NYECKUX MOJENel: MaTepuajabHas TOYKa, MHEPIHAIbHAS
cucTemMa oTcuéra, abCOIOTHO TBEPIOE TEIO, UJcadbHBIA Ta3, MOACSIN CTPOCHHUS I'a30B, KUIKOCTEH M TBEPABIX TEl,
TOYCUYHBIN SNEKTPUUECKUI 3aps]] IPH pelleHrH (PpU3nYecKux 3a1ad;

pacno3HaBaTh (HU3UUECKUE SBJICHUS (MPOIECCH]) W OOBICHATH HMX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BELIECTBA U DJIEKTPOJANHAMUKHA: PABHOMEPHOE U PAaBHOYCKOPEHHOE
IpSAMOJMHEWHOE JBUKEHUE, CBOOOIHOE MaJeHNe Tell, IBMKEHUE 110 OKPYKHOCTH, WHEPIIHS, B3aUMOIEHCTBUE Ted,
muddysus, OpoyHOBCKOE ABUKEHUE, CTPOCHHE KUAKOCTEH U TBEPBIX Tel, N3MEHEeHHe 00bEMa Tell pU HarpeBaHUuU
(oxnaxkIeHnn), TEIUIOBOE paBHOBECHE, HCMapeHue, KOHJCHCAlMs, IUIaBJIeHUE, KPUCTAIM3AluUs, KHUIICHUE,
BJIQXKHOCTh BO3/[yXa, IOBBILIEHUE JAaBJIEHUS Tra3a IPU €ro HarpeBaHUM B 3aKPbITOM COCYJE, CBSI3b MEXIY
napamMeTpaMy COCTOSIHUSA I'a3a B U30IPOLIEcCcaX, MEKTPU3ALUs Tell, B3aUMO/IEHCTBHE 3aps/10B;

OIKCHIBAaTh MEXaHUYECKOE JABM)KEHUE, UCTIOJIb3Ysl (PU3NUYECKHE BETHMUYMUHBI: KOOPAUHATA, IYTh, IIEpEeMeEIIeHUE,
CKOPOCTh, YCKOpEHHE, Macca Tela, CWIa, UMIIYJIbC Tela, KUHETUYeCKas DSHEprus, NOTCHIHUAJIbHAs DHEPIus,
MexaHuyeckass paboTa, MEXaHMYecKasi MOLIHOCTb; IPHU ONUCAHUM MPABUJIBLHO TPAKTOBaTb (U3UUYECKUH CMBICIT
UCIOJb3YyEMbIX BEIMUYMH, UX 0003HAYEHUS] M €IUHUILbI, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOLIME JAHHYIO (PU3UUYECKYIO
BEIMYMHY C APYTMMU BEIMYMHAMU;

OIMCHIBaTh W3Y4YCHHbIE TEIUJIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHMSI, UCIONb3YSl (U3NUYECKHE BEIUUYHHBI:
JaBJICHUE Tas3a, TeMIlepaTypa, CpeAHsAs KUHETHMYeCKas DSHEpPrus XAaOoTHYECKOrO0 JIB)KEHHUS  MOJIEKYJI,
CpeIHEKBapaTUYHAsI CKOPOCTh MOJEKYJ, KOJTMYECTBO TEIJIOTHl, BHYTPEHHSS SHEprus, padora rasza, koddduuneHt
MOJIE3HOTO JICWCTBUS TEIJIOBOTO JBUTATENs; MpPHU ONUCAHWHM TPABUIBHO TPAKTOBATh (U3WYECKUI CMBICIT
UCTIOJIb3YEMbIX BEIWYHMH, UX 0003HAYCHUS U eIUHHIIBI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEIMUYUHAM;

ONMCBHIBaTh W3YYECHHBIE DJIEKTPUUECKHUE CBOWCTBA BELIECTBA U DIJIEKTPUYECKHE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3YS (PU3MYECKUE BEIMYMHBL: HIEKTPUUECKUH 3apsii, SJIEKTPHYECKOE T10JIe, HAPsHKEHHOCTD MOJIS, MOTEHIHA,
Pa3HOCTH MOTEHIMAJIOB; IPU OMUCAHUU MPABUIBHO TPAKTOBATH (PM3MUECKUN CMBICT HCIIOJIB3YEMBIX BEJIUYHH, UX
0003HAUCHHA M EAMHMIBI; YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIIME NAHHYIO (U3UYECKYI0O BEIHUYMHY C JAPYTUMHU
BEIMYUHAMM;

aHAIM3UPOBATh (DU3MYECKUE TPOLIECCHl U SIBJICHUS, HCIOJb3Ysl (U3NYECKHE 3aKOHBI W MPUHIUIBL 3aKOH
BcemupHoro Tsrotenus, |, Il u 1l 3akonst HpioToHa, 3aK0OH coOXpaHEeHHs MEXaHUYECKOIl SHEPruu, 3aKOH COXpaHeHUs
MMITYJIbCA, ITPUHIUI CYNEPIO3ULINHN CUJI, TPUHIUI PaBHONPABUS MHEPIUAIbHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEAHEH KMHETHMYECKOW 3HEPruu TEnIoBOrO
JBUKEHUSI MOJIEKYJ C aOCOJIIOTHOM TemmepaTypoil, NepBbI 3aKOH TEPMOJMHAMUKM, 3aKOH COXPaHEHUs
AJIEKTPUUECKOr0 3apsja, 3akoH KyloHa, mpu 3TOM pasinyaTbh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHSTH OCHOBHBbIE NPHHIMIBI ACUCTBUS MAIUH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3nuyaTh
yCIIOBUS UX O€301aCHOT0 UCIIOJIb30BAaHUS B [IOBCETHEBHON KU3HU;

BBINOJHATh JKCHEPUMEHTBHl MO MCCIEAOBAHUIO (PU3UYECKUX SIBJICHUNH U MPOLECCOB C HCIOJIb30BAHHEM
OpSIMBIX W KOCBEHHBIX HM3MEpEeHWi, mpu HToM (opMynHpoBaTh MpodiIeMy/3aadyy U THUIOTE3y Y4eOHOTro
JKCIIEpPUMEHTa, COOMpAaTh YCTAHOBKY M3 TNPEAJIOKEHHOro 00OpyIOBaHHUS, MPOBOAMTH OMBIT M (OPMYIUPOBATH
BBIBO/JIBI;

OCYIIECTBIATH MpPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH, IIPU 3TOM BBIOMPATh ONTHUMAIBHBIN
CII0co0 M3MEpEeHNs U UCII0JIb30BaTh N3BECTHBIE METO/IbI OLIEHKHU IOT PEITHOCTEH U3MEPEHUH;

MCCIIEIOBATh 3aBUCHMOCTH MEXIY (PU3MUECKMMU BEIMYMHAMHU C MCIOJIH30BAHHEM INPSIMBIX U3MEPEHUH, Ipu
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (PMKCHUPOBATH PE3yJbTAaThl MOJIYYCHHONH 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B
BUJIE TaOIUI ¥ TpaUKOB, J1€JaTh BEIBOJIBI 110 Pe3yJIbTaTaM HCCIIEOBAHUS;



co0uro1aTh MpaBuiia 0€30MacHOro Tpy/Jaa Ipy MPOBEISHUH HCCIIEAOBaHUN B paMKax y4eOHOro SKCIEepPUMEHTa,
y4eOHO-UCCIEOBATENLCKOM M TPOEKTHOM [eATeIbHOCTH C HCHOJIb30BAHMEM W3MEPHUTENIBHBIX YCTPOMCTB U
71a00paTOpHOr0 000PYAOBAHMS;

pemath pacy€THBIC 3a7a4M C SBHO 3aJaHHOW (PU3WYECKONW MOJEINBI0, MCIOJB3Ys (DU3HMYECKHUE 3aKOHBI U
IPUHLKIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJa4M BhIOUPATh (PU3HUECKYIO0 MOJENb, BBIAETIATh (PU3NUECKUE BETUUNHBI
U GpopMyJibl, HeOOXOUMBbIE ISl €€ pellieHus], IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTD MOTYYE€HHOIO 3HAYCHHUSI
buznuecKol BEINYNHBI,

pelaTh KauecTBEHHbIC 3aJaud: BBICTpaUBaTh JIOTMYECKH HENPOTHBOPEUMBYIO LEMNOUYKY pacCyKIeHHH C
OTIOPOI Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SIBICHUS;

UCIONB30BaTh MPU PEHICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE MH(OpPMAalMOHHBIE TEXHOJIOTUU sl TIOMCKA,
CTPYKTYPUPOBAHUSI, MHTEPIPETAIINH U MIPEACTABICHUS YI€OHOW U HAYYHO-TIONMYJISIPHON HH(OpMAIUH, TOTydeHHON
U3 Pa3IMYHBIX KCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOTYyYaeMyl0 HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKIIAAA POCCUHUCKUX U 3apYOCSIKHBIX yUEHBIX-PH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
IPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJb30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCEAHEBHON KM3HU JUIs o0ecrieueHus 0e30macHOCTH
npu oOpalieHuH ¢ MpubopaMu U TEXHUYECKUMHU YCTPOMCTBAMHM, JJIsI COXpPaHEHUsS 3710POBbSl M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 TMOBEECHUS B OKPY’KaloIlIel cpene;

paboTatb B TpyIIe C BHIIOJHEHHUEM pa3MYHBIX COLHUAIBHBIX pOJEH, IUIAHUPOBAaTh pPabOTy TPYIIIBL,
paloHaNbHO paclpenessaTh 0053aHHOCTU U IIAHUPOBATH J1€ATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aIeKBATHO
OLIEHUBATh BKJIAJ Ka)KJOT0 U3 YYACTHUKOB TPYIIIBI B PEIIEHUE pPacCMaTpUBaeMOn IPOOIEMBI.

K xonmy oOydyenus B 11 KkJacce mpenMeTHbIe pe3yjibTaThl Ha 0a30BOM YpOBHE MJOJDKHBI OTpaXkaTh
c(OpMUPOBAHHOCTb y 00YYAIOIIUXCS YMEHUMN:

JIEMOHCTPUPOBaTh Ha IMpUMEpax posib U MeCTO (U3MKU B (JOPMUPOBAHUU COBPEMEHHON HAay4yHOW KapTHHBI
MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B IPAKTUYECKON NEATEIBHOCTH JIIOJAEH, LIEIOCTHOCTh U
€MHCTBO (PU3NYECKON KapTUHBI MUPA;

YYHUTHIBATH TPAHUIIBI TPUMEHEHUS U3yYECHHBIX (U3MUECKUX MOJCJCH: TOYCUHBIA IEKTPUUECKUI 3apsi, JTyd
CBETa, TOUYCUHBIM MCTOYHUK CBETa, siiepHas MOJAENb aToMa, HYKJIOHHAas MOJENb aTOMHOIO siipa NMpH pelIeHUuU
bu3HUecKuX 3a/1a4;

pacno3HaBaTh (pu3mveckue SBIEHUs (MPOIECChl) U OOBSACHATh UX HA OCHOBE 3aKOHOB AJIEKTPOJWHAMHUKHU U
KBAHTOBOW (DM3UKHU: JEKTPUUECKask MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEHCTBHS TOKA,
B3aUMOJIECTBHE MATHUTOB, JIEKTPOMAarHUTHAS UHAYKLHUS, TeWCTBHE MATHUTHOIO TMOJISI HA MPOBOAHUK C TOKOM U
JIBIDKYIIANUCS 3apsifl, JJEKTPOMArHUTHBIE KOJeOaHUsT W BOJIHBI, NPSMOJIMHEMHOE paclpOCTpaHEHUE CBeETa,
OTpakeHue, TmpeloMiieHue, UuHTepdepeHIus, Iudpakius ¢ TOJSApU3AIMs CBETa, JUCIEepCUs  CBeTa,
dotosnekTpuueckuii 3pdext (hoToddPdeKT), cBeTOBOE IaBiIECHUE, BOSHUKHOBEHHUE JMHEHYATOrO0 CHEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAS U MCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

OINKCHIBaTh W3Yy4YEHHBIC CBOWCTBAa BEIIECTBA (DJEKTPUYECKHUE, MArHUTHBIC, ONTHYECKUE, DJIEKTPHUECKYIO
MPOBOAMMOCTD PA3UYHBIX CPEI) U 3JIEKTPOMATHUTHBIC SIBICHUS (IIPOIECCHI), UCHONIB3Ys (PU3MUECKUE BETMYUHBI:
ANEKTPUYECKUI 3apsi, cujla TOKa, SJIEKTPUYECKOE HamNpsHKEHHE, JJIEeKTPUYECKOe COMPOTHUBIIEHUE, DPAa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABIKYIAsl CHia, padoTa TOKA, MHAYKIHUS MarHUTHOTO moJisi, cuina Ammepa, cuna JlopeHna,
UHAYKTUBHOCTb KATYILIKH, SHEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO I0Jiel, MEepUoj M 4acToTa KoieOaHuil B
KoJieOaTeIbHOM KOHTYpE, 3apsl U CHJa TOKa B IPOLECCe T'apMOHMYECKUX JJIEKTPOMArHUTHBIX KoyieOaHUi,
(oKycHOE pacCTOsIHME M ONTHYECKas CHJA JIMH3bI, IIPU ONHUCAHUU IPABUIBHO TPAKTOBAaTh (DPU3UYECKUN CMBICI
UCIOJIb3yEMbIX BEJIMUNH, UX 0003HAYEHUS U €IUHMIIbI, YKa3bIBaTh (POPMYJIbI, CBSA3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMU BETMYHHAMU;

OINHUCHIBaTh M3yYEHHbIE KBAHTOBBIC SIBICHUS W IPOLECCH, MCHOJB3Ys (PU3MUECKHe BEIUYUHBI: CKOPOCTh
ANEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETA, DHEPrusi U UMIYNIbC (OTOHA, MEPUOJ IMOTYypaclasa,
SHEPrus CBSI3U aTOMHBIX sJI€p, IPU ONMUCAHUM NMPABWIBHO TPAKTOBATH (PU3UUYECKUI CMBICIT UCIOJIb3YEMBIX BEJIHYHH,
X OOO3HAYCHHs] W CIUHUIIBI, YKAa3bIBaTh (POPMYIBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIHYHUHY C JPYTHMH
BEJIMYMHAMU, BBIYUCIISTh 3HaU€HNE (DU3UUECKON BEIUYNHBI;

aHAIM3UPOBATH (PU3UYECKHUE MMPOILIECCHI U SIBICHUS, UCTIONB3Ys (GU3NIECKUE 3aKOHBI U MPUHIIMIBL: 3aKoH OMa,
3aKOHBI TIOCIIEIOBATEIBHOIO M MApaJUIeIbHOTO COEAUHEHUS NPOBOAHUKOB, 3akoH Jlxoyns—Jlenma, 3akoH



UIEKTPOMArHUTHOM MHIYKLHHU, 3aKOH IPSAMOJIMHEHHOI0 paclpoCTpaHEHHUs CBETa, 3aKOHBbl OTPaXKEHHs CBeTa,
3aKOHBI IPEJIOMJICHUsI CBETa, ypaBHeHMe OWHIITeHHa A1 (HoTodddexTa, 3aKOH COXPAHEHUS SHEPruH, 3aKOH
COXPaHEHHUS HMIIYyJbCa, 3aKOH COXPAaHEHHUS OJJIEKTPUUYECKOrO 3apsja, 3aKOH COXpaHEHUsS MacCOBOrO 4YHCIA,
noctynatel bopa, 3aKOH pajiOaKTUBHOIO pacmnaja, Mpu 3TOM pa3ivyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €T
MaTeMaTUYECKOE BbIPa)KEHUE U YCIIOBUS (TpaHULbl, 00J1aCTH) IPUMEHUMOCTH;

OIPEIENATh HANpaBJICHHE BEKTOPa WHAYKIUU MAarHUTHOTO MTOJISI TPOBOIHUKA C TOKOM, CHJIBI AMITepa M CHJIBI
Jlopenna;

CTPOMTH U OMHUCHIBATh U300pa’KEHUE, CO3JaBAEMOE MIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBINOJHATh 3KCIIEPUMEHTHI 10 HMCCIENOBaHMIO (DU3MUECKUX SBJIEHHH M MPOLIECCOB C HCIOIb30BAHUEM
OpSMBIX U KOCBEHHBIX HM3MEpEeHuil: mpu dSToM (opMmynmpoBaTh MpodieMy/3aiadyy W THUIOTE3y Y4eOHOTro
JKCIIEpPUMEHTa, COOMpaTh YCTAHOBKY M3 TMPEAJIOKEHHOTO OO0OPYAOBAaHUS, NMPOBOAUTH OIBIT U (OPMYIHUPOBATH
BBIBOJIBI;

OCYIIECTBIATH MpPsIMbIEe U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIIMYUH, IPU 3TOM BBHIOMPATh ONTUMAJIbHBINA
CIIoco0 M3MEpEeHUs U UCIIOJIb30BaTh N3BECTHBIE METO/IbI OLIEHKH IOT PEITHOCTEH U3MEPEHNUH;

UCCIIEIOBATh 3aBUCHUMOCTH (HM3MYECKUX BEJIMYMH C MCIOJIB30BAaHMEM IMPSAMBIX H3MEPEHUIl: HpU 3TOM
KOHCTPYMpPOBaTh yCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
Ta0aML ¥ rpauKoB, JeNaTh BHIBOBI IO pe3yIbTaTaM UCCIIEI0BAHNUS;

co0JII0AaTh MpaBUiIa 0€30MacHOr0 TPyAa MU MIPOBEACHUH HCCIEIOBAHUN B paMKax y4eOHOIro SKCIEpPUMEHTa,
yueOHO-UCCIIE0BATEIbCKOM U MPOEKTHOW MAEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB H
1a060paTOPHOrO 00OPYAOBAHUS;

pewmiath pacuéTHble 3aJayd C SBHO 3aJaHHOM (Du3MYecKol MOAEeNblo, MCHOJb3ysd (U3UYECKHE 3aKOHBI U
NPUHIIAITEL, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4H BBIOMPATh (PU3MUYECK YO MOJICIb, BBIACIATh (PU3NICCKUAE BETHINHBI
1 (popmyIiel, HEOOXOIUMBIE s €€ pelleH s, IPOBOANTH PACYETHI M OLICHUBATh PEATbHOCTh IOJYyYSHHOTO 3HAYCHHUS
(buznuecKol BEITNYNHBI,

pemarh KauecTBEHHBIC 3a/a4yM: BHICTPAWBATH JIOTMYECKH HEMPOTHBOPEUMBYIO LEMOYKY PACCYXKICHUH C
OIOPOI Ha U3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKUE SIBICHUS;

UCIIOJIb30BaTh MPH PEHICHUH YYEOHBIX 337a4 COBPEMEHHbIE WH(POPMAIMOHHBIC TEXHOJOTMH ISl TTOHCKA,
CTPYKTYpPUPOBAHUS, HHTEPIPETALIMH U IPECTABICHHUS YIeOHON U HAYYHO -TIONYJIIPHON MH(POPMAIUH, MTOJTy4HHOM
U3 pa3JIMYHBIX UCTOYHUKOB, KPUTHUECKU aHATM3UPOBATh MOTy4aeMy0 HH(OpMAIIHIO;

OOBSCHATh NPUHIMIBI JISHCTBUS MAaIllMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iMyaTh YCIOBHS HX
0€301acHOr0 UCIOIb30BAHNUS B MIOBCEIHEBHON JKNU3HU;

MPUBOJIUTH MPUMEPHI BKJIAZa POCCHICKUX U 3apyOEXKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
IPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (pu3MKe B MOBCEAHEBHOM >KM3HHU i oOecrieueHusi 0€30MacHOCTH
npu o0pallleHUH ¢ IpUOOpaMy U TEXHUYECKUMHU yCTPOMCTBAMH, AJII COXPAaHEHMs 3]10POBbsl U COOJIIOJICHUS HOPM
9KOJIOTMYE€CKOI'0 OBEJICHUS B OKpPY KaloLIel Cpeae;

paboTaThb B TpyHIE C BBINOJIHEHUEM pa3JIMYHbIX COLMAIBHBIX pOJEH, MJIAHUPOBaTh pabOTy TIpPYMIIbI,
palMOHATIBHO pacnpenessiTh 00513aHHOCTH U IUIAHUPOBATH J1€ATEIILHOCTh B HECTAHIAPTHBIX CUTYalHUsX, aJleKBATHO
OLIEHMBATh BKJIAJl KQXKJOT0 U3 YYACTHUKOB IPYIIIBI B pEIIEHHE paccMaTpUBaeMOl MPoOIeMbl



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acos JIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3iesioB U TeEM KonrtpoJsbnbie | IIpakTnyeckue
n/n Bcero oOpa3oBarejbHbIE
MporpaMmal padoThI padoThI
pecypchbl
Paznen 1. PUBUKA U METO/IbIl HAYUHOI'O ITIO3HAHUSA
11 dusuka 1 METOIBI 9 bu6muorexa IIOK
' HAYYHOTO MTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bub6muorexa IIOK
2.1 K 5
HHEMATIE https://m.eds00.ru/7f41bf72
bubmorexa [IOK
22 Aunammia ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPAHEHUS B 6 1 1 bubmotexa [JOK
' MEXAHUKE https://m.edso00.ru/7f41bf72
Hroro no pazneny 18

Pasznen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMOJNHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bu6motexa [IOK
' KHHETUYECKOM TEOpUH https://m.edsoo.ru/7f41bf72
bub6moreka [JOK
3.2 10 1
OCHOBbI TEpMOAMHAMIKH https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSHUS
3.3 BenecTBa. Pa3zoBbie 5 bubmorexa HOK
' n ' https://m.edso0.ru/7f41bf72
MePeXObI
Wroro no pazgeny 24
Paznen 4. DJJIEKTPOJAUHAMUKA
bub6munorexa IIOK
41 MEKTPOCTATHI 10 1 https://m.edso0.ru/7f41bf72
[TocTostHHBIH
IEKTPUY ECKUH TOK. bubmmoreka LIOK
4.2 12 1
Toku B pa3aM4HBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO
- 68 3 3

YACOB 110 ITPOTPAMME



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
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11 KJIACC

KonanuyectBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3nesioB u (uugposbie)
Kourpoabnbie | IlpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTeibHbIE
patoThI patoThI
pecypcsl
Pazngen 1. JIEKTPOJIUHAMMUKA
11 MarsurHoe IoJe. 1 1 3 butmorexa [JOK
' DNeKTpOMArHUTHAS UHIYKITUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
91 MexaHudeckue u 9 1 bubmorexa [JOK
' ANIEKTPOMArHUTHBIE KoJieOaHust https://m.edsoo.ru/7f41c97c
99 Mexanuueckue u 5 1 butmorexa [JOK
' AIICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
butmorexa [JOK
23 Onrriica 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneiry 24
Pasznen 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH
31 OCHOBEBI cTIEIMATTBHON TEOpUHU 4 1 bubmorexa [JTOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmiorexa [JOK
41 DeMeHTHl KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
bubmorexa [JOK
4.2 4
Crpoetiite atoma https://m.edsoo.ru/7f41c97c
bubmorexa [JOK
4. A
3 TOMHOC H1pO > https://m.edsoo.ru/7f41c97c
Uroro o pazaeny 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN
DJeMEeHThI aCTPOHOMUU U bu6morexa [JTOK
51 7 1
acTpoH3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIHIEE IOBTOPEHUE
bubmotexa [JOK
A 4
0 Obobuwaiowee noToperie https://m.edsoo.ru/7f41c97c
Uroro mo paznery 4
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB T10 68 4 7
[MPOI'PAMME



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

10 KJIACC
Koau4yecTBO yacoB
11
pa JIeKTPOHHBIE
No KTH
Konrtpo Hara uuppoBbIe
n/ | Tema ypoka Bcer yeck
- o JIbHbIE e U3YyYCHUSA o0pa3oBaTe/bH
padoThbI ble pecypchbl
pado
ThBI
®u3nka — HayKa o bubmuoTeka
npupoze. Hayuneie 1 [HOK
METO/IbI TO3HAHUS https://m.edsoo.ru/f
OKPY’KaIoIIEero Mupa f0c32e2
Posb 1 MmecTo Qu3uku B
(hopMupoBaHUU bubmunoreka
COBPEMEHHON HAay4YHOU 1 HOK
KapTUHBI MUpa, B https://m.edsoo.ru/f
MPAKTHYECKOU f0c33e6
JeSITCIIbHOCTH JIFOICH
MexaHnuyeckoe
JIBIKEHME.
bubmnoreka
OTHOCHTENIFHOCTE
HOK
MEXaHHYECKOT O 1
BT https://m.edsoo.ru/f
A ' f0c3508
[Tepememienue,
CKOPOCTb, YCKOPEHHE
bubmmoreka
PaBHOMEpHOE
g LHOK
HPSIMOJINHENHOE 1
BIIKeHIe https://m.edsoo.ru/f
A f0c3620
bubmuoreka
PaBHOyCKOpeHHOE
. LHOK
MPSAMOJINHENHOE 1
BIIKeIIe https://m.edsoo.ru/f
A f0c372e
bubaunoreka
CBoboaHoOE majcHue.
HOK
YckopeHue cBOOOIHOTO 1
O https://m.edsoo.ru/f
| f0c39cc
Kpuonuneitnoe bubmmoreka
JIBIDKeHHE. JIBrKeHNne 1 HOK

MaTepHaJIbHON TOYKH I10

https://m.edsoo.ru/f



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

OKPY>KHOCTH fOc3ada
[MpuHIMDO
OTHOCUTEIBHOCTH bubmuoTeka
8 lanunes. HOK
WnepuuanbHbie https://m.edsoo.ru/f
CUCTEMBI OTCYETA. fOc3be8
[TepssIii 3akoH HeroTOHA
Macca Tena. Cuia.
[TpuHIMn bubmuoreka
9 CYIIEpPIIO3ULIUH CHJL. [HOK
Bropou 3akon HeroTOHa https://m.edsoo.ru/f
JUISl MaTepUaibHOW fOc3be8
TOYKHU
- bubmuoTeka
Tperun 3akon HeroToHa
[HOK
10 JUISL MaTePUATBHBIX
ToteK https://m.edsoo.ru/f
fOc3be8
3aKOH BCEMHUPHOIO bubmuoTexa
11 TaroteHus. Cuna HOK
TsoxectH. [lepBas https://m.edsoo.ru/f
KOCMHYECKasi CKOPOCTh f0c3d00
bubmmoreka
12 Cuna ynpyroctu. 3aKoH LIOK
I'yka. Bec Tena https://m.edsoo.ru/f
fOc3el8
Cuna TpeHusl.
bubmuoTeka
Koadumment tpenus.
[HOK
13 Cuna conpoTuBiIeHUs
T ——— https://m.edsoo.ru/f
P A f0c3f76
KUJKOCTH UJIU Ta3e
[TocrynarensHoe U
BpallaTeabHOe
bubmuoteka
JBUXKEHHE aOCOTIOTHO
14 TBEpHOro Tesna. MoMeHT HOK
T https://m.edsoo.ru/f
' ' fOc41a6
VYcnoBust paBHOBECHS
TBEPIOIO Tella
Nmnynsc maTepuanbHON
bubmmoreka
TOYKH, CUCTEMBI
[HOK
15 MAaTEepUAIBHBIX TOYEK.

Hmnynbe cuiiel. 3aK0oH
COXpPaHEHUS UMITYJIbCa.

https://m.edsoo.ru/f
f0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8
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PeakTuBHOE IBHIKEHHE

PaGora u MmomHoCTE

cuibl. Kunernueckas Bubauoreka
16 SHEPrusi MaTepuagbHON LIOK
touku. Teopema 00 https://m.edsoo.ru/f
U3MEHEHUU 10c4502
KUHETUYECKON 3HEPTUun
ITorennmansuas
SHEPTHUS.
[ToTennmanbpHast SHEPTUs
YIIPYTO bubmoreka
. HOK
17 nedOpMHUPOBAHHOW
OVSKUHLL https://m.edsoo.ru/f
by ' fOc461a
[TorenunanbHas SHEpPrus
Tena BOJIM3HU
MOBEPXHOCTH 3EeMITU
TlorennmanpHbIe U
HEIMOTEHI[NAJILHBIE
cuiibl. CBsi3b pabOTHI
Bbubmmoreka
HEIMOTEHIINAJILHBIX CUII C
HOK
18 U3MEHEHUEM
e XAIIECKOI SHe https://m.edsoo.ru/f
MEXaHNY U DHEPIUU
p f0c478c
CUCTEMBI TEJI. 3aKOH
COXpaHEHUS
MEXaHUYECKOW IHEPrUuu
JlabopaTopHas pabora
«HccnenoBaHue CBsI3U
paboOThI CHIIBI C
19 U3MEHECHUEM
MEXaHUYECKON IHEPTUHn
TeJa Ha IpuMepe
pacCTSKEHUSI PE3MHOBOIO
KIYTay
KonTtposnpnas pabora no
Bbubmnoreka
teMe «KnnemaTuka. OK
20 Jnnamuka. 3aKoHbI 1
coxDate https://m.edsoo.ru/f
XpaHEHUS B
p f0c4b74
MEXaHUKE)
OCHOBHEIE TOJIOKEHUS bubmmoreka
91 MOJIEKYJISIPHO- LIOK

KUHETUYECKOU TEOPHUH.
BpoyHoBcko€ nBUkEHUE.

https://m.edsoo.ru/f
fOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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Auddysus

22

XapakTtep IBUXKCHUS U
B3aUMOJICHCTBUS YaCTHUI]
BelecTa. Moaenu
CTPOEHUS I'a30B,
KUIKOCTEN U TBEPIBIX
Tel

23

Macca monexy.
KonmnuectBo BemecTna.
[Tocrosinnas ABorajzipo

24

TennoBoe paBHOBecHE.
Temneparypa u e€
n3Mmepenue. [kana
temnepatyp Llenscus

25

Wneansusnii raz 8 MKT.
OcHOBHOE ypaBHEHHUE
MKT

bubnunoreka
LHOK
https://m.edsoo.ru/f
fOc4fde

26

AOcomoTHas
TeMIlepaTypa Kak Mepa
CpeIHEeN KMHETUYECKOU
SHEPrUM JBUKECHUS
MOJIEKYJI. Y paBHEHUE
Menneneesa-
Kuaneitpona

Bubnmnoreka
HOK
https://m.edsoo.ru/f
fOchl1le

27

3akoH [[anmpTOHA.
["a30BbIE 3aKOHBI

28

JlabopaTopHas pabora
«HUccnenoBanue
3aBHCUMOCTH MEXIY
rapamMeTpaMu COCTOSTHUS
Pa3peKEHHOT O Ta3a»

29

N3onpouecce B
UJIeabHOM Ta3e U ux
rpaguyeckoe
IIpeCTaBIeHNE

bubmmnoreka
LHOK
https://m.edsoo.ru/f
f0c570e

30

BHyTpenHsis 3Heprus
TEPMOJMHAMUYECKOU
CHCTEMBI U CIIOCOOBI €€’
u3MmeHenns. Kommaectso
TETLIOTHI U padoTa.
BryTpennsis sneprus

Bubnnoreka
HOK
https://m.edsoo.ru/f
f0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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OJHOATOMHOI'O
HNACAJIBbHOI'O I'a3a

bubmmoreka
OK
31 Byt ertortepe/ian Iritps://m.edsoo.ru/f
fOc5c36
VYenpHas TENI0EMKOCTh
BemecTtBa. Konmmaectso bubmorexa
32 TEIJIOTHI IIPU HOK
p https://m.edsoo.ru/f
Terjonepeaaye. f0C5c36
AnunabaTHBIN TIpoIIecc -
[IepBblit 3ak0H bubnmuorexa
33 TEPMOANHAMUKHU U €T0 LHOK
MPUMEHEHHE K https://m.edsoo.ru/f
u3omnpoleccaM fOcbefc
HeoGpatumocts bubmuoteka
34 IIPOLIECCOB B IIPUPOJIE. [HOK
Bropoii 3akoH https://m.edsoo.ru/f
TEPMOANHAMUKH f0c6230
bubnmnoreka
35 [TpuHIMn AecTBUs U HOK
KII] TennoBoil MalMHbI https://m.edsoo.ru/f
fOc600a
36 Huxn Kapuo u ero KITJ{
OKOJOTUYESCKHUE
37 po0JIeMBI
TEIIOIHEPT €TUKH
Oo6o6maromuit ypok bubnmoreka
38 «MonexynspHas [HOK
¢uznka. OCHOBBI https://m.edsoo.ru/f
TEPMOJIMHAMUKI f0c6938
KonTponpHas pabora 1o bubmoTeka
39 TeMe «ModekyisipHas HOK
¢uznka. OCHOBBI https://m.edsoo.ru/f
TEPMOJIUHAMUKHI f0c6a50
[TapooOpa3zoBanue u bubmorexa
40 KOH/ICHCAIU. HOK
Vieniapentie u Kurenie https://m.edsoo.ru/f
fOc63b6
AOcoioTHas 1 bubmmoreka
41 OTHOCHUTEJIbHAS HOK

BJIA’KHOCTBb BO3/1yXa.

https://m.edsoo.ru/f
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Haceimennsiit nap

f0c64d8

TBEpaoe Teno.
Kpucrammueckue u

amopHbIe Tena. bubnuotexa
42 AHU30TpOIHS CBOMCTB ILHOK
KpucTtajuioB. XKunkue https://m.edsoo.ru/f
KPUCTAJIIIbL. f0c65f0
CoBpemeHHbIe
MaTepuaThl
[LnaBnenue u
KpHUCTaJIA3AITHSI. brbamorexa
43 VYaenbHas TerioTa 10K
—— https://m.edsoo.ru/f
f0c6708
CyOmmManms
bubmmorteka
44 YpaBHEHHUE TEIIOBOrO I[HOK
OaslaHca https://m.edsoo.ru/f
f0c6820
DJIeKTpU3aLus Ted. bubmuoTeka
45 DJIEKTPUYECKUH 3aps/Il. LIOK
JlBa BHuza https://m.edsoo.ru/f
ANEKTPUUECKUX 3apsI0B fOc6bcc
IIpoBonHUKH,
TEKTPHKH 1 Bubnnoreka
46 MOJYTIPOBOAHUKH. 3aKOH LOK
COXpaHEHHs https://m.edsoo.ru/f
fOc6bcc
ANEKTPUYECKOT O 3apsiaa
B3anmoneucreue bubmuoTeka
47 3apsoB. 3akoH Kynona. HOK
Toueunbid https://m.edsoo.ru/f
AIEKTPUY ECKUH 3apsij fOc6eed
Hanpsx€nHoctb
ANIEKTPUYECKOT O MOJIS. bubmoTeka
48 [TpuHIMDO HOK
CyNEepHo3uLuu https://m.edsoo.ru/f
AIEKTPUYECKUX TTOJICH. fOc6df2
JIuHuy HanpsHKEHHOCTU
PaGoTa cun bubmuoTeka
49 JIEKTPOCTATHIECCKOT'O HOK
nostst. [Torennman. https://m.edsoo.ru/f
Pa3HocTh moTeHIMaI0B fOc6f00
50 [IpoBogHUKHN 1 bubmuoTeka



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

JUAJIEKTPUKH B
AEKTPOCTATUYECKOM
none. Jusnektpuueckas
MIPOHULIAEMOCTh

LHOK
https://m.edsoo.ru/f
f0c7018

ol

DIIEKTPOEMKOCTb.
Konnencarop

bubmuoreka
HOK
https://m.edsoo.ru/f
fOc7126

52

DIIEKTPOEMKOCTD
IIJIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsKEHHOT O
KOHJIEHCATOpa

bubnmnoreka
HOK
https://m.edsoo.ru/f
f0c72c0

53

JlabopaTopHas pabora
"U3mepenue
3IEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpyuHUMD AelicTBUS U
MIPUMEHEHUE

KOH/IEH CaTOPOB,
KOIMPOBAJIbHOIO
amnmnapara, CTpyHHOro
MIPUHTEPA.
DJIeKTpOCTaTUYECKAS
3amuTa. 3a3eMIIeHIe
AIIEKTPONPHOOPOB

55

DIIEKTPUYECKUM TOK,
YCIIOBHUS €T0
CYILIECTBOBAHMUSI.
[Tocrosinnbiii Tok. Cuina
Toka. Hanpsokenue.
CornpoTuBiieHue. 3aKOH
Oma ju1g yyacTka 1enu

56

IlocaemoBaTeapHOE,
napajsiesabHoe,
CMEIIaHHOE COSAMHEHNE
ITPOBOJTHUKOB.
JlabopaTopHas pabora
«M3yueHue cMenaHHoro
COCIUHCHUA
pE3UCTOPOBY

bubmuoreka
HOK
https://m.edsoo.ru/f
fOc74f0

57

PaGora u MomHocCTh

bubmumoreka



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

3JIEKTPUYECKOT O TOKA.
3akoH Jlxoyns-JIenma

LHOK
https://m.edsoo.ru/f
f0c7838

58

3axon OMa 1J1s1 ITOIHOMI
(3aMKHYTOI1)
3IEKTPUYECKOH 11EMH.
KopoTkoe 3aMbikaHue.
JIabopaTtopHas pabora
«M3mepenne DC
HMCTOYHMKA TOKA U €T0
BHYTPEHHETO
COITPOTHBIICHHS

bubmnoreka
HOK
https://m.edsoo.ru/f
fOc7ae0

59

OnexTpoHHas
MPOBOAUMOCTb TBEPABIX
METaJI0B. 3aBUCHMOCTD
COIPOTHUBIICHHS
METAJIJIOB OT
TeMIepaTyphl.
CBepxXnpoBOIUMOCTh

60

DNEeKTPUUYECKUU TOK B
BakyyMme. CBouCTBa
AIIEKTPOHHBIX MTyYKOB

61

[TonmynpoBoHUKH, UX
COOCTBEHHAs U
pUMecHas
IIPOBOAUMOCTb.
CsouictBa p—Nn-
nepexoja.
[TosrynpoBOXHUKOBBIE
puOOopHI

bubmuoreka
HOK
https://m.edsoo.ru/f
f0c84ae

62

DNEKTPUYECKUHU TOK B
pacTBopax u pacriaBax
AIIEKTPOJIUTOB.
DReKTponuTUYecKas
JUCCOIHAITHS.
DnexTponus

Bbubnnoreka
LHOK
https://m.edsoo.ru/f
f0c82ba

63

DJIEKTPUYECKUH TOK B
rasax.
CaMOCTOSATENLHBIA U
HECaMOCTOSITEIIbHBIN
pazpsa. MomHust.
IIna3ma

bubmuoreka
HOK
https://m.edsoo.ru/f
fOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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DIIEKTPUYECKUE
. bubmoTeka
npuOOpBl M YCTPOHCTBA
[HOK
64 1 UX MPaKTHYECKOE 1
mousenere. TTbapiia https://m.edsoo.ru/f
pumenenue. [IpaBun f0c86fC
TEXHUKH 0€30I1aCHOCTH
bubmmoTeka
65 O06o0maromuii ypok 1 LIOK
«ONEeKTPOAMHAMUKAY https://m.edsoo.ru/f
fOc88he
KonTtponbshas pabota no
TeMe «DJIEKTPOCTaTHKA. bubmuoTeka
66 ITocrosHHbIN 1 I[IOK
JNEKTPUYECKUH TOK. https://m.edsoo.ru/f
Toxu B pa3au4HbIX fOc8a8a
cpenax»
Pe3epBHBII ypOK. bubmuoTexa
67 KonTponpHas pabora 1o 1 HOK
TeME https://m.edsoo.ru/f
"DnekTpoauHaMuKa" f0cB8c56
. bubmuoreka
Pe3epBHbIl ypoOK.
68 O06001amuil ypok 1o 1 HOK
ant 10 xa };p https://m.edsoo.ru/f
reMam e focsféc
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KosunvecTBo 4yacoB DJIeKTPOHH
No IIpak ble
w | Tema ypoka Kontpoas | Tuuec | Hara uHpposkIe
Bcero | HbIe KHe U3y4YeHUs oOpa3zoBareJ
" padoThI padoTt bHbIE
bl pecypcenl
ITocTrosiHHBIC
MAarHuThl U UX
B3aMMOJCHCTBHE. bubnnoreka
1 MarHuTHOE 1oJIe. 1 HOK
Bektop MmaruutHOM https://m.edso
MHIYKIUH. JIMHUN 0.ru/ff0c9778
MarHUTHOU
WHYKIIHH
MarunuTtHoOe€ moJie
MIPOBOJTHUKA C
TOKOM. OMBIT E?;{IHOTeKa
2 OpcTeaa. 1
BEaHMI([)neﬁCTBHe hitps:/m.edso
0.ru/ff0c98fe
TIPOBOJIHUKOB C
TOKOM
JlabopaTopHas bubnmuoteka
3 pabora «3yueHue 1 1 LIOK
MarHUTHOTO ITOJIS https://m.edso
KaTYIIKU C TOKOM» 0.ru/ff0c98fe
HeiicTBue
MarHUTHOTO TOJIS
Ha MPOBOJIHUK C
TokoM. Cuna
Awmrepa. bubnuoreka
4 JlabopatopHas 1 1 LIOK
pabora https://m.edso
«HccnenoBanue 0.ru/ff0c9ac0
JIEUCTBUSI
IIOCTOSIHHOT'O
MarHuTa Ha pamKy C
TOKOM)
HerictBue bubnmuotexa
5 MarHUTHOTO I10JIS 1 HOK
Ha JBUXKYILYIOCS https://m.edso



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9df4

3apsKEHHYIO
yactuny. Cuna
Jlopenma. Pabora
cunbl JlopeHia

0.ru/ff0c9df4

DJIEKTpOMarHuTHas
nHayknus. Ilotok
BEKTOpAa MarHUTHOMN
nnaykuuu. IC
MHIYKIHMH. 3aKOH
JJIEKTPOMArHUTHON
nHaykuuu Papanes

JIaGopaTopHast
pabora
«HccnenoBanue
SIBJICHHS
3NIEKTPOMarHUTHON
VIHTYKITHH

BbubGmuoreka
IHOK

https://m.edso
0.ru/ff0cal50

NHIyKTUBHOCTS.
SIBneHme
CaMOUH]TYKIIHH.
OJIC
CaMOMHTYKIINH.
DHeprus
MardUTHOTO OIS
KaTyLIKU C TOKOM.
DNEeKTpOMarHuTHOE
IoJje

bubmmoreka
HOK

https://m.edso
0.ru/ff0ca600

TexHuueckue
YCTPOMCTBA B UX
IIPUMEH CHUE:
IIOCTOSIHHBIE
MarHMTBHI,
3JIEKTPOMAarHHUTHI,
3IEKTPOABUTATEb,
YCKOPHUTEIHN
3JIEMEHTapPHbIX
YacTUll,
WHAYKIIMOHHAS [1€Yb

10

Oo6o6maromuit ypok
«MarauTHoe noue.
DnexkTpoMarHuTHas
WHIYKIHSDY

BubGnuoreka
HOK

https://m.edso
0.ru/ffOcab82



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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KontpomnbHas

pabora 1o Teme bubmiorexa
11 «MarauTHoe 1oJie. HOK

DnexkTpoMarHuTHas ttps://m.edso

0.ru/ff0cad58

WHIYKIHSDY

CBoOonHbIe

MEXaHUYECKUE

KoyeOaHusl.

I'apmonnueckue bu6mmoreka
12 KoJieOaHusI. HOK

VYpaBHeHue https://m.edso

rapMOHUYECKUX 0.ru/ff0caf06

KoseOaHUi.

[IpeBpaienne

SHEPrUuu

JlabopatopHas

pabora

«UccnenoBanue

3aBUCHUMOCTHU
13 MepPHOJIa MaJIbIX

KosneOaHuii rpy3a Ha

HUTH OT JUTUHBI

HUTH U MaCChI

rpy3a»

KonebaTenpHbIN

KOHTYp. CBOOO/IHBIE

ANIEKTPOMATHUTHBIC

KojeOaHus B

P — bubmmoreka
14 Kose0aTeIbHOM [OK

KOHTYype. AHaJIOrus https. //m.edst

0.ru/ff0cb820

MEXY

MEXaHUYECKUMU U

AIIEKTPOMArHUTHBIM

U KOJICOaHUSIMU

®opmyna Tomcona.

3aKoH COXpaHEeHUs bubnnoreka
15 SHEPIrUH B LIOK

nJ1ealbHOM https://m.edso

Kose0aTeTbHOM 0.ru/ff0cb9c4

KOHTYpE
16 [IpencraBnenue o Bbubnmorexa



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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https://m.edsoo.ru/ff0cb9c4

3aTyXaroIMX
KOJIEOaHUIX.
BeinyxaeHnbie
MEXaHHUYECKHUE
KoJyie0anus.
Pe3onanc.
BeIHyX1eHHBIE
ANEKTPOMArHUTHBIE
KoJieOaHus

I[TOK

https://m.edso
0.ru/ff0chbb86

17

ITepemeHHBIN TOK.
CunyconnanbHbId
IIEPEMEHHBIN TOK.
MoutHocTh
IIEPEMEHHOr O TOKA.
AMILIMTYTHOE U
JIEUCTBYIOLIEE
3HAYECHHUE CUJIBI
TOKA M HAIIPSKECHUS

bubmmoreka
LHOK

https://m.edso
0.ru/ffOchd34

18

Tpancdopmarop.
[IponsBoacTso,
nepenada u
noTpedeHue
3IEKTPUY €CKOMN
SHEpPruu

19

YceTpolicTBo U
MPAKTHYECKOE
MIPUMEHEHUE
3IEKTPUY ECKOT O
3BOHKA, F€HEepaTopa
MEPEMEHHOr O TOKA,
JIMHUA

QJICKTPOIICpCaAay

Bubauoreka
HOK

https://m.edso
0.ru/ff0cc324

20

ODKOJIOTHYECKHE
PHUCKH TIPH
MIPOU3BOACTBE
ANEKTPOIHEPTUH.
Kynbprypa
HCHOJIb30BaHUS
AIEKTPOIHEPTUHU B
IIOBCETHEBHON
KU3HHA

21

Mexannueckue

BubGnauoreka



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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BOJIHBI, YCIIOBUS
pacrnpocTpaHeHHs.

LHOK
https://m.edso

ITepuoa. CkopocTthb o.ru/ffOccab4
pacrpocTpaHeHUs 1
JJIMHA BOJIHEL.
[TonepeuHnsie u
MIPOJI0JIBHBIC BOTHBI
3Byk. CkOpocTh Bbubmoreka
99 3ByKa. ['poMKOCTB L[IOK
3ByKa. Beicora https://m.edso
ToHa. TemOp 3Byka 0.ru/ff0cccOc
DNeKTpOMarHuTHbIE
. bub6imoreka
BOJIHBI, X CBOMCTBA OK
23 u ckopocTts. [lkana 1
3JIEKTPOMAarHUTHBIX https://m.edso
p o.ru/ffOccfeQ
BOJIH
[TpuHIMTIBL
paanoCBsI3u U
24 TEJICBHICHUSI.
Pa3Butue cpencrs
CBSI3H.
Panuonokanus
but6mmoreka
KontponbsHas OK
25 pabora «Konebanus 1
Y BOIHED https://m.edso
0.ru/ff0cc618
[IpssmonuHeliHOE
pacmpocTpaHeHue bubmnoreka
26 CBETa B OJIHOPOIAHOM LIOK
cpene. Toueunbrit https://m.edso
HMCTOYHHUK CBETA. 0.ru/ff0cd350
JIy4d cBera
OTtpaxxeHue cBera.
bu6moreka
3aKOHBI OTPAKEHHUS
HOK
27 cgera. [locrpoenue
H306DAKCHI B https://m.edso
P o.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenue
bubmmoreka
cBeta. [TonmHoe LOK
28 BHYTpPEHHEE
OTy.’:)P;(eHI/Ie https://m.edso
P ! 0.ru/ffocd7f6

IIpenenpHbIN yroa
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https://m.edsoo.ru/ff0cd350
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ITOJIHOT'O

BHYTPEHHETO
OTpaXk eHUs
JIaGopaTopHast
bubmoreka
pabota «/3mepenue oK
29 OoKa3aTeis I
T —_—. https://m.edso
p o.ru/ff0cd67a
CTEKJIa» s
JInH3EL
Iocrpoennue bubmmorexa
30 M300paKCHUI B LIOK
muH3e. opmyia https://m.edso
TOHKOH JIMH3EL. o.ru/ffOcddle
VBennyeHue JuH3bI
JlaGopaTopHas
pabora
31 «UccnenoBanue
CBOWCTB
M300paKEeHUI B
JIMH3aX»
Hucnepcus csera.
CIIOXKHEIN COCTaB
Ocmoro ceera. L[Ber.
32 JlaGopaTopHast
pabota
«HaoOmonenue
JTUCTIEPCHH CBETA
WuTepdepenuns
bubmuoreka
ceta. Judpaxus oK
33 CBETa. I
Tudpaiuonnas https://m.edso
pa o.ru/ff0ced22
pemérka
BubGmuoreka
[TontepeunocTh
LHOK
34 CBETOBBIX BOJIH.
Tlonspuzanusa ceera https://m.edso
prsatt o.ru/ff0cf02e
Onrnyeckue
pUOOPHI U
CTpOMCTBA U
35 yCTp

YCIIOBUSA UX
0€e30IacHoro
HpI/IMeHCHI/IH
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I'panuirst

IPUMEHUMOCTHU
KJIACCUYECKOU bubnnoreka
36 MEXaHHUKH. HOK
[Tocrynatsr https://m.edso
CIIEIIUATIEHON 0.ru/ff0cf862
TEOpUHU
OTHOCHUTEIHHOCTH
OTHOCHUTENIBHOCTh
OJTHOBPEMEHHOCTH. brbmorexa
37 3amemieHue E[?f/ /m.edso
BpEeMEHI H o.ru/ffOcfa42
COKpAIlleHHUE JJIUHBI
DHeprus U UMITYJIbC
PENATUBUCTCKOU bubmnoteka
38 yactuupsl. CBs3b LIOK
Macchbl C SHEprueu u https://m.edso
MIMITYJIbCOM. 0.ru/ff0cfc68
DHeprus Mmokost
KonTponpHas
pabota «OnTHKA. bubnuotexa
39 OcHOBBI HOK
CrenuaIbHOU https://m.edso
TEOPUU 0.ru/ffOcf6f0
OTHOCHTEITBHOCTH
®oToHbl. Popmyna bubmorexa
40 [Tnanka. DHeprus u HOI?
UMITYJIbC (POTOHA gt:ul jf;nggigo
Omipririe bubnmuoteka
UCCIIeIOBaHUE
41 dboTorddexra. ﬁ?f/ /m.edso
8:;1:;0?; I o.ru/ffOcffc4
3aKOHBI
doroddexra. Bubmoreka
YpaBHeHue
42 DUHIITENHA IS HOK_
dboTorddexra. %
«KpacHas rpanuna» -
dororddekra
43 JlaBiieHue cBera. but6mmoreka
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Omzite I1. H. HOK
JleOenesa. https://m.edso
UMITTeCKoe 0.ru/ff0d04a6
JICUCTBHE CBETA
Texanueckue
YCTpPOMCTBA U
MPAKTHYECKOE
44 MIPUMEHEHUE:
doTodIEMEHT,
doronatyuk,
coJiHe4yHas Oarapes,
CBETOIUO
BbubGmuoreka
Penrenue 3amad mo OK
45 TeEME «DIJIEMEHTHI E[t //m.edso
© ps://m.eds
KBAHTOBOH OIITHUKU 0.ru/ff0d0302
Monaens aTomMa
Tomcona. OnbITH
BubGmuoreka
Peszepdopaa nmo
HOK
46 paccesHuIo o.- httos://m.ed
ps://m.edso
4acTull. 0.ru/ff0d091a
IInanerapuas
MOJENIb aTOMa
Bbubmmoreka
47 ITocrynater bopa O
https://m.edso
o.ru/ff0d0afa
N3nyuenne u
MOTJIOLIEHHE
BbubGmuoreka
($hoTOHOB TIpU
HOK
48 | mepexozne aToma ¢ https:/m.edso
OIHOTr'0 YPOBHS } o.ru/ffod0afa
SHEPTUU Ha JPYTOH.
Bunel cexktpoB
BonnoBbIie cBOMCTBaA
yactul. BoyHb! e
Bporis. bubmmorexa
49 KopnyckynspHo- LOK
BOJIHOBOU JyaJIU3M. https://m.edso
CHoHTaHHOE U 0.ru/ff0d0ca8

BBIHYKJIEHHOE
U3IJIy4ECHHE
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OTKpbITHE
PavOaKTHBHOCTH.

Omnbitsl Pesepdopaa bubnunoreka
HOK
50 10 ONPEICIICHUIO
cocTaBa https://m.edso
0.ru/ff0dofd2
pPaaroOaKTHBHOTO
W3ITy4CHHS
CaowuicTBa anbda-,
Oera-, raMmma-
W3ITy4eHHUS.
51 Brusuaue
pPalMOaKTHBHOCTH
Ha YKUBBIC
OpraHU3MBbI
OTKpBITHE TPOTOHA
Y HEUTPOHA.
W3oronsl. Anbda- EuGIHoTeKA
50 pacna. LIOK
DIEKTPOHHBIA U https://m.edso
MO3UTPOHHBIN OeTa- 0.1u/ff0d1162
pacnan. ['amma-
M3ITy4CHHE
DHeprus CBs3U
HYKJIOHOB B siJIpe.
SnepHbie peakuuu.
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9KOJIOTHYECKUE
aCIIEKTBI AAEPHOU
SHEPreTUKH
DneMeHTapHbIe
gacTHIbl. OTKPBITHE
MO3UTPOHA. MeTObI
HaOIOACHUS U
perucrpanyu bubnnoreka
HOK
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CTOJI
«DyH1amMeHTaIbHbI
€ B3aNMOJICHCTBHS.
EnnuctBo
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¢busndeckon
KapTHHBI MHPa»

55

Bupg 3Be3qH0T0
Heba. Co3Be3us,
SIPKAE 3BE31BI,
IUIAHETEI, UX
BUJUMOC JIBIDKCHUE,
ConHeuHas cucrema

56

Comnune. Conmgeynast
aKTUBHOCTb.
Hcrounuk sHepruu
CoJHna U 3BE31

57

3BE3 MBI, UX
OCHOBHBIC
XapaKTePUCTUKH.
3BE3IBI TIIABHON
IIOCJIETIOBATEIIEHOCT
u. BHyTpeHHee
CTPOCHHUE 3BE3 .
CoBpeMeHHbIE
MpeACTaBJICHUS O
MPOUCXOXKICHUHU U
spomonuu ConHIa
U 3BE31

58

Mneunsia [yt —
Hama ["amakTuka.
ITonoxenue u
nemkenne CoHIla B
TI'anakTtuke.
l'anaktuku. YepHbIie
JIBIPBI B AJIpax
raJakTHK

59

Bcenennas.
Pazberanue
rajgaktuk. Teopus
Bounbmioro B3psiBa.
PenukToBoe
U3JIydeHUE.
MeraranakTuka

60

Hepemennsie
POOTIEMBI
aCTPOHOMUU




61

KontpomnbHas
paboTa «D7IeMEHTHI
ACTPOHOMUHU H
acTpoU3UKN»

62

O06o0maromui
ypok. Ponb ¢pusuku
1 aCTPOHOMUHU B
3KOHOMHUYECKOM,
TEXHOJOTUYECCKOM,
COIMaJIbHOMN U
TUUYECKOH cdepax
NeSTeIIbHOCTH
YyenoBeKa

63

O0600maro mmn
ypok. Posb 1 Mecto
busuky
aCTPOHOMUH B
COBPEMEHHOI
HAy4YHOW KapTUHE
MHpA

64

O600maromuii
ypok. Ponb
(U3NYIECKOI TEOPHH
B (hopMUpOBaHHUH
MpeICTABICHUN O
¢bu3nuecKoit
KapTHHE MUpPa

65

O0600maro mun
ypok. Mecto
(busngeckoi
KapTUHBI MHpa B
o01IeM psty
COBpPEMEHHBIX
€CTEeCTBEHHO-
Hay4YHBIX
IIPEICTABJICHUN O
npupose

66

Pe3epBHBIN ypOK.
MaruuTHOE€ 1oJe.
DneKkTpoMarHuTHas
WHIYKIUS

67

PezepBHbIN ypOK.




Ontuka. OCHOBBI
cIienuaabHON
TEOPUH
OTHOCHUTEIBLHOCTH

PesepHnblii ypok.

bubnuotexa
KBanToBas ¢usuka. K
68 DJIeMEHTBI 1 ]fi?gs-//m edso
aCTPOHOMHH U 0.ru/ff0d1784
actpodusuku
OBIIEE KOJIMYECTBO
YACOB I10 63

[TPOIT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

» ®usuka, 10 knace/ Msakumes I'.41., Byxosues b.b., Corckuii H.H. nox penakmueii [TapdenTheBoit
H.A., Axunonepnoe obmectBo «M3natenscrBo «IIpocsenienue»
» ®uswmka, 11 kmacce/ Msakumes I'.J1., Byxosues b.b., Hapyrun B.M. nox penaknueii I[TapdhenTbeBoit

H.A., Axuunonepnoe oomectBo «M3narensctBo «IIpocsemnienue



