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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHsSI Ha YPOBHE CpPEIHEro oOuIero oopa3zoBaHus
pa3paboTaHa Ha OCHOBE TMOJOKEHMM U TpPeOOBAHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ yd€Ttom
denepanbHON paboueld MpOrpaMMbl BOCIHUTAHWS W KOHIENIMU TMPENoJaBaHus y4eOHOTO
npenmera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHusanmsx Poccuiickoit ®enepanuw,
peann3youMX OCHOBHbBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Copnepskanve mporpamMmbl Mo (U3MKE HAMpaBlIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-
HayyHOW KapTuHbl Mupa oOyuarommxcsi 10—11 kmaccoB mpu oOyueHMM uX (U3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOTO moaxoaa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM OPI'OC COO K 1uIaHUpPyeMBbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM 00yUeHHs, a TAK)KE YUUThIBAET HEOOXOAUMOCTh peaanu3aluu
MEXMPEAMETHBIX CBSA3eH (PU3UKH C €CTECTBEHHO-HAyYHBIMHM yYEOHBIMU NpeaMeTaMu. B Hel
ONpENENSAIOTCS OCHOBHBIE II€JIM MW3Y4YeHUS (PU3UKUM HAa YpPOBHE CpPEIHEro oOIIero
o0pa3oBaHMsl, IUIAHUPYEMbIE pPE3YJIbTaTbl OCBOEHHS Kypca (U3HKHU: JUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJAHUPYEMbIE pPE3yJbTaThl OCBOEHUA Kypca (pU3MKUM Ha 0a30BOM ypOBHE, B TOM

YHUCJIe MPEIMETHBIE PE3yIbTaThI 110 TOAaM OOYUEHHS;

e cozepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHwusl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX MPUPOIbI, BBICTYIAas B KauecTBE
yu4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUHA 00
okpyxaromeMm Mupe. IIIkoapHbI Kypc (PU3HKU — CHCTEMOOOpa3yIOLUi sl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBJICHUH, WM3ydaeMbIX XUMHEH, OWojormeu, ¢u3mdeckor reorpadueid U acTPOHOMHUCH.
Hcnonp30BaHne M aKTUBHOE NpHUMEHEHUE (U3MUECKUX 3HAHUU ONpeeNseT XapakTep U
pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTMH B cdepe SHEPreTUKH, TPAaHCIOpTa, OCBOCHUS
KOCMOCa, MOJYYEHUsI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMHU CBOMCTBaMHU W Jpyrux. M3yueHue
(U3MKM BHOCUT OCHOBHOW BKJaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyuaromuxcsi, B (GOpPMUPOBAHHWE YMEHUI NPUMEHSATh HAyUYHbI METOJ TMO3HAHUS TPU
BBIMIOJTHEHUH UMU YYEOHBIX UCCIIeI0BAaHUI.

B ocHOBy Kkypca (pu3MKH At ypOBHS CpeIHEro oOIIero oOpa3oBaHUsI MOJIOKEH Pl
uzieil, KOTOpble MOKHO PACCMATPUBATh KAK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBIISIETCS JIOTUUECKH 3aBEPILIEHHBIM,
OH COJIEPKUT MaTepuaj U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOH,
TaK U COBPEMEHHOU (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3NKKA OOBbEIUHEH
BOKPYT (u3nueckux Teopuil. Begyumm B Kypce siBisieTcsi popMUpOBaHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTE€PHH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. E€  peanmszanuss  npeanoiaraerT  HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHLHMada (PU3NYECKOW HAyKH, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C



pa3BHUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHIECKIUMHU
npobiieMaMu.

Hoes npuxnaonou Hnanpasnennocmu. Kypc GuU3MKM TmpeanonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKHX U TEXHOJOTHYCCKUX TPUIIOKEHUH W3YYCHHBIX TEOPHHA H
3aKOHOB.

Hoes sxonocusayuu peannsyercs TOCPEICTBOM BBEACHHUS DJIEMEHTOB COJIEpIKaHUs,
MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHUEM
TEXHUKA W  TEXHOJIOTWHA, a Takke oOCyXaeHus mpobjieM  palnuoHaIBLHOTO
IPUPOIOTIONH30BAHUS M SKOJIOTHYECKON OE€30MMacCHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMU Kypca GU3UKH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMsI
ABIAIOTCS (pu3mueckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O CTPYKType MOCTPOCHUS
duznyeckoil Teopuu, poiau (PyHAAMEHTAIbHBIX 3aKOHOB M MPHHIIMIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O IPUPOJIE, TPAaHUIAX PUMEHUMOCTH TEOPHH, Il OITUCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH pealn3yeTcsl MpPEeXkAe BCEro 3a
cu€T OpraHM3aly HKCIEPUMEHTAJIBHON MAeATeIbHOCTH oOywarommxcsa. Jias 6a3zoBoro
YpOBHSI Kypca (PM3MKKM — 3TO HCHOJIB30BAaHHWE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JIaOOpaTOPHBIX paboOT, KOTOpbIE B Iporpamme no (usnke oObeAUHEHBI B
OoOIIMI CHUCOK YYCHHMYECKUX MpaKTUYECKUX paldoT. BbljeneHne B yka3aHHOM MEpedHe
7a00paTopHbIX pabOT, MPOBOAUMBIX [JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS
ydacTHUKaMu 00pa30BaTeNIbHOTO TpOIecca HCXOAsS M3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHameHus: kabunera ¢usuku. [Ipum sTomM obecreunBaeTCsi OBIaJCHHE OOYUYAIOIUMUCS
YMEHUSIMA TIPOBOJUTH KOCBEHHBIC M3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECcCKux
BEJTUYMH U MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonpiioe BHMMaHWE YAENSeTCs PEIICHUIO PAacYETHBIX M KadyeCTBEHHBIX 3amad. [lpum
ATOM JUIsl pACUETHBIX 3a]a4 MPUOPUTETOM SIBISIOTCS 3aJla4M C SIBHO 3aJaHHON (hHU3HUECKOM
MO/JIEJIbI0, TO3BOJIAIOIINE PUMEHATh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, TaKk U MHTETpUPYs 3HAHUS M3 Pa3HBIX pa3zesioB. /[ kauecTBEHHBIX 3a/a4y
MPUOPUTETOM SIBJISIIOTCSA 3a/laHusi Ha OOBSICHEHHE MPOTeKaHWUA (DU3UYECKUX SIBICHUN H
MIPOIIECCOB B OKPYKAIOIIEH KU3HU, TPeOyIoIIHe BIOOpa (U3MUECKON MOIEH JIJIsl CUTYaIluu
IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootrBerctBun ¢ TpedoBanusamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbI YPOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHETrO
o011ero oOpa3oBaHusl JODKEH U3YYaThCs B YCIOBUSAX MPEAMETHOTO KaObnHeTa (PM3UKH WA B
YCIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B
KaOuHeTe (QU3MKU JOJKHO OBbITh HeoOXxoaumoe jaboparopHoe OO0OpyAOBaHUE I
BBITIOJIHEHUS YKA3aHHBIX B MporpamMMe Mo (U3UKE YUYEHWYECKUX MPAKTHUYECKUX PaboT u
JEMOHCTpAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpallMOHHOE 000pyAoBaHUE (POPMHUPYETCS B COOTBETCTBUM C MPHUHITUIIOM
MUHUMAJIBHON JOCTAaTOYHOCTU U OOECTIEUYMBAET MOCTAHOBKY MEPEUMCIICHHBIX B TpOrpaMMe
1o (U3HKE KIIFOUYEBBIX JEMOHCTPAIIUN JJIsl UCCIICIOBAHUS U3y4aeMbIX SIBIICHUN U MPOIIECCOB,
IMIUPHUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.



JlaGopaTropHoe 000pyAOBaHKE ISl YUEHUYECKUX MPAKTUUECKUX paboT popmupyercs B
BUJIE TEMAaTUYECKUX KOMILJIEKTOB M 00ECIIeYMBAETCS B pacy€Te OJHOIO KOMIUIEKTa Ha JABYX
oOyuaromuxcs. Temarnueckne KOMIUIEKTHI J1a0OpaTOpHOTrO 00OpYAOBaHUSA JOJDKHBI OBITH
IOCTPOEHBI HA KOMIUIEKCHOM HCHOJIb30BaHUHM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX TAOOPATOPUIA.

OCHOBHBIMU HENISIMU U3Y4EHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (dopMupoBaHHE HHTEpEca M CTPEeMJICHHS OOydYaloIIUXCS K HAyYHOMY H3yUCHUIO

IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTE;

e pa3BUTUE TMPEACTABICHUH O HAyYHOM METOAE I[IO3HAHUS U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3Y4YEHHUS OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHME YMEHUU OOBICHATH SIBJIECHUS C HCIHOJIb30BaHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

e (dopMmupoBaHHE TPEACTABICHUH O PpoiaM (GU3MKU I8 Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHHne ATUX Lenell oOecrieunBaeTCsl peuIeHUEM CIIEAYIOIIMX 3a]lad B IMpoLecce

U3y4EHHUs Kypca (pU3MKU Ha ypOBHE CPETHETO 00IIero 00pa3oBaHus:

e IpHOOpeTEeHHE CcHUCTEMbl 3HAHUW 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAsT MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, 31EKTPOIUHAMHUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3UKHY;

e (opMupoBaHHME YMEHHI NPUMEHITh TEOPETUUYECKUE 3HAHMUS i1 OOBSICHEHUS
duznyecKkux SIBICHUH B NPUPOJNE U S HPUHATHS MPAKTUUECKUX pELIECHUH B
MMOBCEIHEBHOM KU3HH;

e OCBOEHHE CIOCOOOB pEIICHUS PA3IUYHBIX 33Jad C SBHO 3aJlaHHOM (pu3nyeckoi
MOJICNIbIO, 3a]a4, MOJIPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/JaHHe (U3HUECKOU
MOJIEJIN, aICKBATHON YCIIOBUSM 3aa4H;

e TOHMMaHHE (PU3HUECKHUX OCHOB U NMPUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX TPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLILYIO CPEAY;

e OBJAJCHUE METOJAaMU  CaMOCTOATENIbHOIO IUIAHUPOBAHHUS U IPOBENCHHUS
(GU3MYECKUX  OSKCIEPUMEHTOB, aHalu3a W  HUHTEpOpeTalud  HHPOpPMALINH,
OIPEIENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JJaHME YCIOBUU JUISi PA3BUTHUS YMEHUM NPOEKTHO-UCCIIECIOBATEIbCKOU,
TBOPUYECKOU JIESITEIBHOCTH.

Ha uzydenue ¢usuku (6a30BbIH ypOBEHb) Ha YPOBHE CpeHEro o0Iero oopa3zoBaHUs
orBoautca 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11 kinacce — 68 vacos (2
yaca B HEJIEIII0).

[Ipennaraemelii B mporpamme no (pusuke nepeueHb JabOpaTOPHBIX U MPAKTUYECKUX
paboT sABIAETCA PEKOMEHJOBAaHHBIM, YUMUTENb JeJIaeT BbIOOp MPOBEAEHUS J1a0OPATOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIMUXCS.



COJEP)XAHUE OBYUYEHUA

10 KITIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

dusuka — HayKa o mpupoje. HayuHble METO/bI MO3HAHUS OKpY»Karoiiero mupa. Poiib
AKCTIEPUMEHTA U TEOPUH B MPOIECCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue (Qusnueckux SABJICHMM MW TporieccoB. HayuHble T'HIIOTE3HI.
®du3nyeckre 3aKOHBI U TEOPHUH. | paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpuHIHM
COOTBETCTBUS.

Ponp u Mecto u3uku B GopMHPOBAaHUU COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B
MIPAKTUYECKOMN JEATEIbHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U HU(PPOBbIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABmkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBMXEHHsS. (Cucrema
otcuéta. TpaekTopus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAss CKOPOCTb) U YCKOpPEHHUE
MaTepUaIbHONW TOYKH, UX MPOCKIHH HA OCH CUCTEMBI KOOopauHAT. CloKEeHHE MepeMEIICHUI
Y CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOIMHENHOE IBIKeHuE. ['padku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IIEPEMENIEHNS MaTEPUATbHON TOUKH OT BPEMEHHU.

CBobosHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonmHeiHOE ABWKEHHE. [[BHKEHME MATEpHATIBHOW TOYKH MO OKPYKHOCTH C
IIOCTOSTHHOM 0 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs CKOpocTh. [lepuon u
yacToTa oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOICTBA W MNPAKTUYECKOE MPUMEHEHUE: CHUIOMETpP, IBHKECHHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MEpEIavuu.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MILTIOCTPAIUS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpagpieHnue CKOpoCcTH Py ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yueHne HEpaBHOMEPHOTO JIBH>KEHUS € LIETIBIO ONPEIeNIEHUs] MTHOBEHHOW CKOPOCTH.
HccnenoBanre  COOTHONIIEHUS ~ MEXIYy  IyTSIMHU, TPONACHHBIMH  TEJIOM  3a

MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHH IMPHU PABHOYCKOPEHHOM JIBUKECHHUU C
HA4aJIbHOU CKOPOCTBIO, PABHOW HYJIIO.



N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

W3ydenue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutTenbHOCTH [ammnes. IlepBeii 3akoH HeroroHa. MHepuuanbHbIC
CHUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cuid. Btopoit 3akon HeroTona ist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BceMupHoOro tiarorenus. Cuna tsoxectd. IlepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckojibxeHus1, kauenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKoONIbXeHHS H cuina TpeHuss mokos. Kosddunument Ttpenus. Cuna
COIIPOTHBJIEHUS IIPY JBWKEHUU TeNa B KUAKOCTH WJIU ras3e.

[ToctynarenbHo€ U BpallaTeabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TENA.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpauieHud. llnedo cumel. YcnoBus paBHOBECHUS
TBEPIOrO TeJa.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBienue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIIUX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMarium.

HccenenoBanne ycioBANM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbe MaTepraibHON TOUKH (TeJa), CHCTEMbl MaTepUAbHBIX ToUeK. IMIyIbC CHIIbI
Y U3MEHEHHE UMITyJIbCa TENa. 3aKOH COXPAaHEHHUs UMITyJIbca. PEaKTUBHOE NBH)KEHUE.

PaboTa criibl. MOIIHOCTE CHIIEL.

Kunernueckasi 2HEprusi MaTepHAIbHON TOYKH. Teopema 00 M3MEHEHWH KMHETHYECKOU
DHEPI'UH.

[lorennmanbHas sHeprus. lloTeHuuanbHass -sHeprus ynpyro JaeGopMupoBaHHOU
npyxuHbl. [loTeHunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3€MJTH.



[ToTeHimanbHble ¥ HEMOTEHIMANIbHBIE CUJbl. CBSI3b pabOThl HEMOTEHIUATIBHBIX CHUJI C
W3MEHEHHEM MEXaHWYECKOM HIHEPrHuM CUCTEMbl Tell. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuYeCKHE YCTPOMCTBA U MIPAKTUYECKOE TPUMEHEHUE: BOJOMET, KOMED, NMPYKUHHBIN
MACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrBHOE IBMXEHUE.

[lepexoq NOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenne abCOMIOTHO HEYIPYroro ygapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXAHMUYECKOW SHEpPruM Teja Ha
IIPUMEPE PACTSKEHUSL PE3UHOBOTO KI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUM U HUX  OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBukeHue. Auddysua. Xapakrep ABUKEHUS U B3aUMOJICHCTBHS
YyacTUIl BeulecTBa. Mojienu CTpOEHHUs Ta3oB, KUAKOCTEH W TBEPIBIX TEA U OOBSICHEHUE
CBOMCTB BEILECTBA HAa OCHOBE 3THUX Mojenel. Macca u pasmepbl moiaekyn. KommgecTBo
BemiecTBa. [locrosHnas ABoraspo.

TenmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mopens naeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
UJCaNbHOr0 ra3a. AOCOJIOTHAs TeMIleparypa Kak Mepa CpelHed KMHETHUYECKOH »Hepruu
TEIUIOBOTO JABWKEHUs dactul rasza. [llkana rtemnepatyp KenbBuHa. ['a30Bble 3aKOHBL.
VYpaBuenue MenaeneeBa—Kianeiipona. 3akon JlanbToHa. M30mpoiieccsl B HACAIBHOM Ta3e C
NOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe NpencTaBI€HUE HW30IMPOLIECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JIMCKPETHOE CTPOEHUE BeliecTBa, (ororpaduu MONEKYI
OPraHUYECKUX COCIUHECHUM.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onsita llTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OneITHI, WILTIOCTPUPYIOIIHNE YPABHEHUE COCTOSHHSI I€AJILHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul



Omnpenenenue macchl BO3[yXa B KJIACCHOM KOMHATe€ HAa OCHOBE M3MEpEeHUN o0BEMa
KOMHAThI, IaBJIEHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccenmenoBanne 3aBUCUMOCTH MEKTy TTapaMeTPaMU COCTOSIHHS pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMmoanHamuueckasi cucremMa. BHyTpeHHSsI SHEPTHS TEPMOJINHAMUYECKON CUCTEMBI U
cnocobbl e€¢ wu3MeHeHusa. KonnyecTBo TemnnoTsl W pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOTO MJEAJIBHOTO ras3a. Buapl Temionepenayu: TEIIONPOBOAHOCTb, KOHBEKLHS,
U3JIlydeHue. Y IeapHas TEIIOEMKOCTD BelecTBa. KOIM4ecTBo TEMIOThI PU TEIIoNepeaaye.

[Tonsitue o0 aamabatHoM mpouecce. IlepBoiil 3akoH TepmomuHamuku. [IpumeneHue
NEPBOT0 3aKOHA TEPMOJAMHAMHUKU K u3omponeccaM. ['paduueckass mHTepnperanus padoThl
rasa.

Bropoii 3akon TepMognHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IC.

TeroBble MamuHbl. [IpuHIUIBI IEWCTBHUS TEIUIOBBIX MaimuH. [IpeoOpazoBanus
OHEPruu B TEIUIOBbIX MammHax. KosdduimeHT nose3Horo nedcTBUs TEIUIOBOM MAaIllMHBI.
[Mukn KapHo u ero ko3p@PUUMEHT MOJIE3HOTO JEHCTBUSA. OKOJIOTMUECKHE MPOOIeMbl
TEIUIODHEPTETUKH.

TexHUYecKue yCTPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEPrHM Teja NPH COBEPIIEHUH paldOThI: BBUIET MPOOKU U3
OYTBUIKM TIOJ IEWCTBHEM C)KaTOrO BO3AyXa, HarpeBaHHE >(PUpa B JATYHHOU TpyOKe IMyTEM
TpeHUs (BUIACOIEMOHCTPALIMS).

M3MeHeHre BHYTPEHHEN SHEPIUM (TEMITEpaTypbl) Tela IpH TeIioneperaye.

OnsIT 0 aabaTHOMY PACHTUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenun mnapoBod TypOHWHBI, JABUTaTelsi BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JBUTATEIS.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Aepecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHjaeHcanusa. VcmapeHne u kuneHue. AOCOTIOTHAsS U
OTHOCUTENBbHASA  BJIAXKHOCTH  BO3AyXxa. HacelmeHHeli map. YaenpHas — TEIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe temo. Kpucrammmueckue u amopdubie Tena. AHHU30TPONHS CBOWCTB
kpuctamwioB. JKugkue  kpuctamisl.  CoBpeMeHHble — maTtepuanbl.  [lnaBneHue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaaHca.

TexHUYEeCKUE yCTPOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: TMTPOMETP M ICUXPOMETP,
KUIOPDUMETP, TEXHOJOTUU TIOJIYYEHUS COBPEMEHHBIX MATEpUAIOB, B TOM YHCJE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUHU.



Crioco0bl U3MEpEHUs BIaXKHOCTH.

Habnronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOIO BEIIECTBA.
JleMOHCTpanust KpuCTalioB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3MmepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3anus Tel. OJEKTPUYECKHil 3apsn. JBa BUIOa BIEKTPUYECKUX 3apsiioB.
[IpoBOAHUKH, IUPIEKTPUKA W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHHUS DIICKTPUUYECKOIO
3apsna.

B3anmopneiictBue 3apsgoB. 3akoH Kynona. TodeuHbI 3JIEKTPUYECKHM  3apsl.
OnekTpudeckoe noiie. Hanpssk€HHOCTh 3ieKkTpudeckoro notii. IIpuHuun cynepno3unuu
ANEKTPUUYECKUX NoJeh. JIMHNN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocratuueckoro mojs. lloTenuuan. Pa3HOCTH MOTEHIMANIOB.
[IpOoBOIHMKM ©W  JUAJNEKTPUKA B  DJIEKTPOCTATHYECKOM  moisie.  JludnekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOT0 KOHAEHCATOPA.

TexHn4ecKkre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOIL, IEKTPOMETD,

AIEKTPOCTaTUYECKAs 3alUTa, 3a3€MJICHHE AIEKTPONPUOOPOB, KOHJIEHCATOP,
KOIIMPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOMCTBO ¥ MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3anMmopericTBrE HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOMaAu IUJIACTHH,
PACCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3apsKEHHOI0 KOHIEHCATOopA.

Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3Mepenue 3meKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIIOBHUSI CYLIECTBOBAaHUS 3JIEKTPUYECKOro TOKa. VCTOYHUKH
toka. Cuna Toka. IlocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DJIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE CONPOTHUBIICHUE BEIIIECTBA.
[TocnenoBaTenpbHOE, MAapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

PaGota anexrpuueckoro Toka. 3akoH [[xoyms—Jlenima. MoOIHOCTh 3IEKTPUUECKOTO
TOKa.



ONEeKTPOABUKYILAS CHJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHMKA TOKA. 3akoH OMa
TSl TIOJTHOM (3aMKHYTOM ) 3eKTpruueckoil nenu. KopoTkoe 3amMmbIKaHue.

OnexkTpoHHas MPOBOAMMOCTb TBEPABIX METALIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJUIOB OT Temreparypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHass M MpPHUMECHas MPOBOJAUMOCTH IOJIYIPOBOJIHUKOB.
CaoiictBa p—n-niepexona. IloaynpoBoAHUKOBBIE PUOOPHI.

DNeKTpUYeCKuid TOK B PACTBOpPaX M pacIulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHUECKAs
JUCCOLMAIUS. DIEKTPOIIU3.

OnexTpudyecknid TOK B Trazax. CamMOCTOSATENBHBII M HECAMOCTOSTENBHBIA pPa3psii.
Monnus. [Ina3ma.

TexHUYecKue YCTpPOMCTBA W MPAKTHYECKOE NPHUMEHEHHUE: aAMIEPMETP, BOJBTMETD,
peocTaT, HCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelIbHblE NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHMSI, BAKYYMHBIN TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre cuibl TOKAa U HANIPSKEHUS.

3aBUCUMOCTDb COINPOTUBJIEHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
IIONEPEYHOr0 CEYECHMS U MaTeprala.

CMmeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe n3MepeHune dNEKTPOABIKYIIEN cHibl. KOpOTKO€E 3aMbIKaHHE TallbBAHUYECKOTO
AJIIEMEHTA U OLIEHKA BHYTPEHHET O COMPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOJIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomul

N3yyenue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

M3mepeHne 3IEKTPOJIBHIKYIIEH CHJIBI HCTOYHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue amexTposusza.

MesxknpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCA C Y4ETOM
COZIepKATENbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTUKH, OMOJOTUH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C U3YYEHUEM METOJOB HAYYHOIO MO3HAHMS:
SBJICHWE, Hay4YHBIA (pakT, TUmoresa, ¢pusnyueckas BEIUYHHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMbl YpaBHEHHM, JNUHEHas QyHKuusa, mnapadoia,
runepOosa, Ux rpauku M CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU
Ha OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.



buonoeua: Mexanudeckoe JABWKEHHME B JKUMBOM mpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BUIbl TEIUIONEpPEayd, TEIUIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIC.

Xumus: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEI[ECTBA, MOJIApHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TeJ, >KUAKOCTEM W Ta3o0B,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

T'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: TnpeoOpa3oBaHHE [BUKEHUW C MCIOJb30BAHUEM MEXAHU3MOB, YYET
TpPEHUSI B TEXHUKE, MOAIIUITHUKH, UCTIOJIb30BAHNE 3aKOHA COXPAHEHUS! UMITYJIbCA B TEXHUKE
(pakeTa, BOIOMET U IpyTHE), ABUTATENIb BHYTPEHHETO CrOpaHusi, mapoBasi TypOuHa, ObITOBOM
XOJIOJUIBHUK, KOHAUIMOHEP, TEXHOJOTUM IOJYyYEHUS! COBPEMEHHBIX MAaTEpPHUAJOB, B TOM
YUCJI€ HAHOMATEpUAJIOB, M HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHYECKas 3allliTa, 3a3eMJICHUE
IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dICKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaJbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuUTHl. B3anMonielicTBUE MOCTOSIHHBIX MAarHUTOB. MarnuTHOE MOJe€.
Bekrop MarHutHONM UWHAYKOUU. [IpUHIMI Cyneprno3uimu MarHUTHBIX TMoJier. JIluHuum
MarHuTHOW MHAYKIMU. KapThHa JIMHUI MarHUTHOM MHIYKIMH MOJISI IOCTOSHHBIX MAarHUTOB.

MarnuTtHoe 1oJjie IpoBOJIHUKA ¢ TOKOM. KapTuHa JUHUN WHIYKIMU MAarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIIKH C TOKOM.
OmneiT Opcrena. BzanmoieicTBue MpoOBOAHUKOB C TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ moaysb W HampabieHue. JIBH>KEHUE 3apsHKEHHOW YacTHIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

SIBeHMEe DIEKTPOMArHUTHOW HWHAYKIMHU. [IOTOK BekTOpa MarHUTHOW WHIYKIHH.
DNEeKTPOJBHXKYIIAS CHIIAa UHAYKIIUU. 3aKOH 3JIEKTPOMAarHuTHOM MHAyKIu Papajes.

BuxpeBoe 3JIeKTpUYeCcKOoe Moje. DICKTPOABUKYINAS CUJIa MHIYKIIMU B MPOBOJIHHUKE,
JBIDKYIIEMCS TIOCTYIATEIHHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

ITpasuno Jlenua.

NHyKTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DJICKTPOIBUKYIIAs CHUJIa CAMOMHTYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, AJIEKTPOJABUTATEIh, YCKOPUTEIN SJIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.



JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JlenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  DJICKTPOJBIKYIIEH CHJIbl HHIYKIUM OT CKOPOCTH H3MEHEHUS
MarHuTHOTO ITOTOKa.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, i1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAHUNMHbIE KONEOAHUA

Konebarenbnas cucrema. CBOOOJHbIE MeXaHU4YecKHe Kojebanus. ['apMmoHuyeckue
konebanus. Ilepuon, yactora, ammutyna u ¢dasza koneOanuil. [IpyXKUHHBIM MasTHUK.
MarteMaTuyeckuii MasTHUK. YpaBHEHHE TapMOHUYECKHMX KoseOanui. IlpeBpamienue
SHEPIUH NPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbubiii kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJEaTbHOM
KOJIeOAaTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
koneOanusimu.  @Dopmyna TomcoHa. 3akOH COXpaHEHHUsS] DHEPTUUM B HUJCATHHOM
KoJie0aTeILHOM KOHTYE.

[IpencraBienrie 0 3aTyxXawlMX KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKHUE
kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennsbiii TOK. CHHYCOMIANbHBIA TMEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSAKEHUS.

Tpancpopmarop. [Ipon3BoAcTBO, Nepeaadya U NOTPEOICHUE ANEKTPUUYECKON SHEPIHH.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJACTBE DIJICKTPOIHEpruu. KynbTypa HCMOIb30BaHUS
AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHn4eckue yCTpPOMCTBA M MNPAKTUYECKOE INPUMEHEHUE: DJIECKTPUUYECKUU 3BOHOK,
reHepaTop MePEMEHHOI0 TOKA, JIMHUM 3JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KojeOaTenbHOM  cUCTeMbl  (TIPY>KUHHBIM WU
MaTeMaTHYECKUI MasSTHHK).

Habmonenue 3aTyxarommx KoueoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaOGmronenue pezoHanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcumwinorpamMmbl  (3aBUCMMOCTA  CUJIBI TOKa M HaOpsDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.



Pe3onaHc npu nociieq0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TEpPHOJIa MallbIX KOJeOaHWM Tpy3a Ha HUTU OT JIJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBaHre NEPEeMEHHOTO TOKa B LENM M3 IOCIEN0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexannueckue  BOJHBI,  ycnoBus — pacnpoctpaHenus.  llepuon.  CkopocTh
pacmnpocTpaHeHHs U JUIHA BOJIHBI. [lomepednsie U npoosibHbIe BOIHBI. MHTEpdepeHnus u
nudpakIysl MEXaHMIECKUX BOJH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYUYEHHUS SJIEKTPOMATrHUTHBIX BOJIH. B3anmHas
opueHTtanus BekTopoB E, B, V B anexkrpomarautHoi BosHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, IpesIoMJIeHHe, mojspu3auusd, audpakius, uaTepdepenuus. CKopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMarHUTHBHIX BOJIH. [I[puMEeHEHNE 3IIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYeCcKue yCTPONUCTBA U MTPAKTUYECKOE TPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paAUONpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepenninu u qudpakiiniy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habnrogenue cBA3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U YacTOTOU
KOJICOaHMIA.

HccnenoBanre CBOWMCTB  AJIEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, NPEIIOMIICHHE,
noJisipu3aius, 1IuPpakuus, THTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHenHOE pacnpOCTPaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUH B MIOCKOM
3epkae.

[Ipenomnenue cBeta. 3aKkOHBI MpeJOMJIEHUS cBeTa. AOCOJNIOTHBIM MOKa3aTelb
npesnomienus. [loaHoe BHyTpeHHee oTpaxeHue. [IpenenbHslid yroyl moJHOTO BHYTPEHHETO
OTPaKEHUSI.



Hucnepcust cera. CiioxHbIN cocTaB 0eoro ceerta. Llger.

Cobuparonie W pacceuBamomue JUH3bl. ToHKas auH3a. DOKYCHOE PpACCTOSHHUE U
OonTHUYEeCKass cuia TOHKOM JnuH3BL. [locTpoeHne wW300paxeHHil B cOOMparOMMX |
paccenBaromux JuH3ax. @opMyia TOHKOHN JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOIOICHUS MAaKCUMyMOB W MHHUMYMOB B HWHTEPHEPCHIIMOHHONW KapTHHE OT JBYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. Judpakiuonnas pemérka. YcinoBue HAOMIOAEHUS TJIaBHBIX
MaKCUMYMOB TP NaJeHUM MOHOXPOMATHYECKOTO CBETA Ha TUGPAKIIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOCKIIMOHHBINA armapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, MU(paKIUOHHAs
peleéTKa, NoJIIpou.

Jlemoncmpayuu

[IpssMOTMHENHOE PACHPOCTPAHEHHUE, OTPAKEHUE W MpesioMJeHHnE cBeTa. OnThyeckue
pUOOPBHI.

ITonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Mopenu MuKpockona, TeJIeCKona.

HaGmronenune natepdepeHnm cBera.

HaOmronenune nudpakiuu cBera.

HaGmronenne nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue cekTpa ¢ mOMOIIbI0 JU(GPAKIUOHHON PEIIETKH.

HabGnronenue nonsipu3anuu CBeTa.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomul

N3mepeHune noka3aresns npegoMJIeHUs CTeKIa.

HccnenoBanne CBOMCTB N300paKEHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH
['paHnIbl MPUMEHUMOCTH KJIACCUUYECKOU MEXaHUKHU. 110CTyIarTel cienquanibHON TEOPUU
OTHOCUTEJIbHOCTU: HWHBApPUAHTHOCTh MOJYJSl CKOPOCTH CBE€Ta B BakKyyMe, HPUHIIMI
OTHOCHUTEJIBHOCTH DHUHINTEHHA.
OTHOCHUTEIBLHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH M COKPAIIICHUE JIJTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs3b MacChl C SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTUIBI. DHEPTHS TTOKOSI.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Inemenmol K6aHmMoOGOU ONMUKU



®otonbl. Popmyna IlnaHka cBs3u sHepruu (HOTOHA C €ro YacTOTOW. DHEpPrust u
UMIYJIbC GOTOHA.
OtkpeiTrie u wuccnenpoBanue ¢orodddexra. Ombitei A. I'. CromeroBa. 3aKoHBI

dbotorpdexra. VYpaBHenue OiinmrerHa s pororddekra. «KpacHas rpanunan
dboTtoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHnyeckue yCTpoiCTBa M MPAKTUYECKOE MPUMEHEHHUE: (POTOdEeMEHT, (HOTOAATUHK,
COJIHEYHas OaTapesi, CBeTOUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

Ceeroauop.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pe3epdopaa o paccesHuto o, -yactuil. [LnanerapHas
mozeinb atoma. [loctynarsl bopa. M3nyyenue u nornomenne GOTOHOB MPU MEPEXOE aToMa
C OJIHOTO YPOBHS SHEpPruM Ha Apyrou. Bunel cnekTpoB. CHekTp ypOBHEH 3HEPruM aToMa
BOJIOPOJA.

BousHoBEIE cBOMicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOITHOBOU yaau3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITyUYECHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHME: CIEKTPAIBHBIM aHAJINA3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue MHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmusvie padomul

Hab6nrogenue TMHeHyaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXHOCTh  CcTpoeHus  sapa.  OTKpwITHE
panuoaktuBHOCcTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa pagHOAKTHBHOIO
uznyuenusi. CBoiictBa anb(a-, Oera-, ramMma-usnydeHusd. BiusHue paavoakTUBHOCTH Ha
JKUBBIC OPTaHU3MBI.

OTtkpeiTHE NpOTOHA M HelTpoHa. HykinonHas monens snpa I'eiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe unciio sapa. M30Torsbl.

Anwha-pacnaa. DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacman. ['amma-uznyuenue. 3aKoH
PaAMOAKTUBHOTO pacnaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.



Snepuwiii peaktop. TepMmosnepHbiii cuHTe3. [IpoOiaeMbl M TEPCHEKTUBHI SIICPHOU
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IAEPHOU SHEPTETUKH.

OnemeHTapHble YacTUIbL. OTKpPBITHE MO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3aUMOJeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHrUYecKue yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: T03UMETp, Kamepa BuibscoHa,
SJIEPHBIN peakTop, aTOMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLINUX YaCTHLL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Oranbl  pa3BuTus acTpoHoMuM. lIpuknanHoe W MHPOBO33PEHUECKOE 3HAYEHHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3ausl, pKUe 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuyHas cucrema.

Connue. ConneuHnast akTuBHOCTb. McTtounuk sHeprun ConHuma u 3BE3A. 3BE3BI, MX
OCHOBHBIE XapaKTEpUCTUKHU. J(marpaMma «CHEKTPAIBbHBIM KIACC — CBETHUMOCTBY. 3BE3JBI
IJIABHOM IOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» I 3BE3J TJIABHOM
IIOCJIENOBATENBHOCTH. BHyTpeHHee crpoeHne 3BE3A. COBpPEMEHHBIE IPEIACTABICHHUS O
IPOUCXO0XKIEHNH 1 3BoFoIMU CosHIAa U 3BE311. DTarlbl )KU3HU 3BE3L.

Mneunsiii IIyte — Hama 'anaktuka. [Tonoxenue m aBuxenue ConHia B [Manaktuke.
Turnbl raakTuk. Paguoramaktuku v kBa3zapbl. YEpHBIE NBIPHI B iApAaX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa00na. Paz0eranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnrogenuss HEBOOPYKEHHBIM  TJIa30M € KCIOJB30BAHMEM  KOMITBIOTEPHBIX
OPUIIOKEHUN JI ONPEJENICHUs] IMOJIOKEHUsST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEeBEPHOIO MOITyLIApHs U SIPKUE 3BE3/BI.

Hab6mtogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o0maromniee MOBTOPEHUE

Ponp pusuku v acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLMAIBHOW M
THUUECKON cdepax AeSITeNbHOCTH YeNOBeKa, POoJib MU MECTO (PU3UKM U acCTPOHOMHHU B
COBPEMEHHOM HAy4YHOW KapTUHE MHpA, POib (U3UYECKON Teopur B (HOPMUPOBAHHUH
NPEICTaBICHUNA 0 PU3NUYECKON KapTUHE MUPA, MECTO (PU3MUYECKOW KapTHUHBI MHpa B 00IEM
pAly COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IIPUPOJIE.

MesxknpeaMeTHbIe CBSI3H



N3yuenne kypca ¢u3uku 06a30BOro ypoBHs B 11 kjacce OCyIIECTBISETCS C YYETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBA3CH € KypcaMu MaTeMaTuKH, OWOJIOTMH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvle nonusimusi, CBA3aHHbIE C U3yUYEHUEM METOJ0B HAYYHOI'O IO3HAHMUS:
SBJICHUE, HAY4YHbIH (haKT, rumnoresa, (usnyeckas BEJIWYHMHA, 3aKOH, TECOpUs, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbI YPaBHEHU, TPUTOHOMETPUYECKUE QYHKIIH: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX
IPOEKLIUU Ha OCU KOOPJMHAT, CII0)KEHHE BEKTOPOB, IPOU3BOHBIC 3JIEMEHTAPHBIX (DYHKLUH,
IPU3HAKU TI0J00US TPEYTOJIBHUKOB, ONPEEIIEHUE TIOIAIH INIOCKUX (Uryp U 00bEMa Tell.

buonocus: snextpudeckue SBICHUS B JKUBOW MPUPOJE, KOJeOAaTEIbHbIE BHKCHHS B
KUBOM MPUPOJIE, ONITHYECKHUE SIBICHUS B KUBOW NPHUPOJE, ACHCTBUE pagualiy Ha KUBbIE
OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPHCTAJUIMYECKAs CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIM aHAIH3.

l'eoepaghus: MarHUTHBIE MOJTIOCA 3€MIIH, 3aJI€KH MAaTHUTHBIX Py, POTOChEMKA 3€MHOU
MOBEPXHOCTH, MPEJCKA3aHUE 3€MJIIETPSICEHU M.

Texnonocusi:  JIMHAM  DJEKTpONEpenad,  T[EHEepaTop  IEPEMEHHOI0  TOKa,
JIEKTPOJBUTATENb, WHAYKIIMOHHAsA I1€4b, Pajap, PaiHONPUEMHUK, TEJIEBU30p, aHTCHHA,
tenedoH, CBU-neub, MpOEKIMOHHBIN amapar, BOJIOKOHHAsI ONTHKA, COJTHEYHAas OaTtapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeaMera «Pu3nka» Ha ypOBHE CpEIHEro oOLIEro o0pa3zoBaHUs
(6a30BBIi  ypOBEHb) JODKHO OOECHEeUUTh JOCTHIKCHHE CIEAYIOIMIUX JUYHOCTHBIX,
MeTarpeIMEeTHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS yieOHOTO mpeamera « Du3nKay JTOKHBI OTPaKaTh
TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJICTBOBATHCS  CPOPMUPOBAHHOM
BHYTPEHHEH TMO3UIMEH JHYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIUH, MO3UTUBHBIX
BHYTPEHHUX YOEXJIEHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
00111ecTBa, pacIMPEHNE KU3HEHHOTO OIbITA U OIbITA IESITEIbHOCTH B MIPOLIECCE peaTnu3alun
OCHOBHBIX HallpaBJIECHUN BOCIIUTATEIbHOM JEATEIBHOCTH, B TOM YUCIIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS:

chOPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIMH OOYyYarolerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOT0 OOLIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICYEIOBEUECKUX T'YMAHUCTUUECKUX U JIEMOKPATHYECKUX
IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECaX I'Pa)KJaHCKOIro OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJIE€HUHU B 00pa30BATENbHON OpraHu3alluu;

YMEHHUE B3aMMOJICHCTBOBATh C COLMAJIBHBIMH WHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM POCCHUMCKUX
YU€HBIX B 00J7aCTH (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTyalldl0 M TPUHUMATh OCO3HAHHBIC  PEIICHMS,
OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas DSCTETUKY HAay4dHOTO TBOPYECTBA,
npucyiero pu3nyeckoi Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pa3inuuHbIM chepam mnpodheccCHOHATBHON AeATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PUBMKONW M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBIOOp Oymylien
npodecCur U peasin30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;



TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 001acTH (PU3UKH Ha
MPOTSKEHUN BCEU JKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh AKOJOTHMYECKON KYJIBTYpHI, OCO3HaHUE TJI00AJIBHOTO XapakTepa
AKOJIOTHYECKUX TTPOOJIeM;

IJJAHUPOBAHHUE U OCYILIECTBICHUE JECUCTBUM B OKPYXKAIOLIEH CpPENEe HA OCHOBE 3HAHMS
L[eJIeld YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JACATEIHPHOCTH SKOJOTHYECKOW HAMpPaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3HUECKON HAYKH,

OCO3HAHHUE IIEHHOCTH HAy4YHOM JEeATEIbHOCTH, TOTOBHOCTh B MpOIIECCE H3YUYCHHS
(U3UKH OCYIIECTBIIATH MPOSKTHYIO M UCCIICIOBATEIIBCKYIO JAEATEIbHOCTh HHINBUAYAIBHO 1
B I'pYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble JJoruyeckue 1eMCTBUA:

CaMOCTOSITeSILHO (hOPMYJIMPOBATh M aKTyaJIUW3UPOBATh MPOOJIEMYy, paccCMaTpUBaTh €&
BCECTOPOHHE;

ONPEAEIATH €U AEATEIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JTOCTUKECHUS,

BBISBJISITh 3aKOHOMEPHOCTHM U TPOTHUBOPEUMS] B PacCMaTPUBAEMbBIX (PUBHMUECKUX
SIBJICHUSAX;

pa3pabaTpiBaTh IUIaH pEIICHUS MPOOJIEeMbI C Y4E€TOM aHaIM3a HMMEIOIIUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIEITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLICHUBATh PUCKU IMMOCJIEACTBUN NEATEILHOCTH;

KOOPJAMHUPOBATh M BBINNOJIHATH PAOOTy B YCIOBHUAX PEATbHOTO, BHPTYaJbHOTO M
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.

BJIAJCTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMU U METOAaMH (U3HUECKON
HayKU;

BJIaJICTh HABbIKAMHU y4€OHO-UCCIICIOBATEILCKON U MPOEKTHOM JACSTEILHOCTH B 00JIaCTH
(bU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IMOUCKY METOIOB PEIICHUs
3a7a4 (PU3MUECKOTO COAEPKaHusl, TPUMEHEHHUIO PA3JIMUYHBIX METOAO0B MO3HAHMUS;

BJIAJIETh BUJIAMU JEATEIBHOCTH IO IMOJYYEHHIO HOBOT'O 3HAHUS, €T0 MHTEPIPETALINH,
npeo0pa3oBaHUI0 U TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyaIUSX, B TOM YHUCIE TMPHU
CO3J]aHUU Y4EOHBIX TPOEKTOB B 001aCTH (PU3UKHU;



BBISIBJISAITh MPUYMHHO-CJICJACTBEHHBIE CBSI3W W aKTyalM3UpOBaTh 3ajady, BBIIBUIAThb
TUMNOTe3y €€ pelIeHUs, HAXOAUTh apryMEHThl Ui JOKa3aTeNbCTBA CBOMX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJIyYCHHbIE B XOJ€ PEIICHHUs 3aJadd pPe3yJIbTaTbl, KPUTUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (GOPMYIMPOBATH COOCTBEHHBIC 3a7]a4ul B 00pa30BaTEIbHON JACITEILHOCTH, B
TOM YHCJIE IPU U3YUCHUU (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTD 3HAHUS IO PU3KKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ nundopmanueii:

BJA/JE€Th HAaBbIKAMU TMOJIy4€HU HHPOpMalMM  (QU3MYECKOTO COACpPKAHUS U3
UCTOYHUKOB  pa3HbIX  THUIIOB, CAMOCTOSITEJIbBHO  OCYIIECTBIIATh  IOMCK,  aHaju3,
CHUCTEeMATH3aIlMI0 M HWHTEPIpEeTalni0 HHPOpMAIMKU Pa3NUYHBIX BHAOB U (QopM
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIOJIb30BaTh CPENCTBa HMH(OPMALMOHHBIX UM KOMMYHMKAI[MOHHBIX TEXHOJOTHH B
pEIICeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHMU3AIMOHHBIX 3a7a4 C COOIOJCHUEM
TpeOOBaHUI DJPrOHOMHKH, TEXHUKA OE30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX U ITUUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COACpkKaHHUS B Pa3IMUHbIX (opMmaTax € Y4ETOM
Ha3HaueHUs WHPOPMAIMK U 1EJEBOM ayIuTOpHH, BBIOMpas ONTUMAIbHYIO (opmy
NIPEJICTaBICHNUS U BU3YyaTH3aIIH.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBJIATH OOIIIEHNE HA YPOKax (U3UKHU U BO BHE-YPOUHOU ESITEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallUd U CMSATYaTh KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOKO TOYKY 3PEHUSI C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUTyIbHON PabOTHI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEMN KaKIOTO YieHa KOJUIEKTHBA;

MPUHUMATh LETM COBMECTHOM AEATEIIbHOCTH, OPraHW30BBIBATH W KOOPJIUHUPOBATH
JEUCTBHS MO €€ JOCTHKEHHIO: COCTABIIATH IUIAH ACUCTBUM, PACOpPEAENATh POIU C YUYETOM
MHEHUW y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOET0 BKJIaJla U KakJAOr0 Y4YaCTHMKAa KOMaHAbl B OOIIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peyIaraTb HOBBIE MPOEKTHI, OUEHUBATh UAEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATh IMO3MTHBHOC CTPATCTUYCCKOC IMOBCACHHC B PA3JIMYHBIX CUTyallUAX,
MPOABJIATH TBOPUCCTBO U BOO6pa)KeHI/Ie, OBITH HMHHUIIMATUBHBIM.

PeryJsiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATENBHYIO JNEATEIBHOCTh B 00JacTH (DU3HKU U
aACTPOHOMUHU, BBIABIIATH MIPOOJIEMBI, CTABUTH U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIAThH IJIaH PEUICHUs] paCUE€THBIX M KaYECTBEHHBIX 3a/1ay, IUIaH
BBIMIOJHEHHSI NPAKTHUYECKOM paboOThl C Y4YETOM HMMEIOUIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEATNIOYTEHNN;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

criocoOCTBOBaTh (HOPMUPOBAHUIO U TPOSIBICHUIO APYIUIMU B 00JacTH (DU3HKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIbTATOB IEISIM;

BJIQ/ICTh HAaBBIKAMU TI03HABATENBHOW pe(IEKCHU KaK OCO3HAHMSI COBEPIIAEMbIX
JEHCTBUIM U MBICIUTENBHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh NPUEMBI pe(IeKCUU ISl OLIEHKU CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apTYMEHTHI JPYTUX MPU aHAINU3€E PE3YJIbTaTOB AEATEILHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJINW3€E PE3YJIbTaTOB 1EATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce mocTmkeHus: TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI 10 (pru3mKe
JUIL  YPOBHS CpeAHEero oOmero oOpa3oBaHUs Yy OOY4YarOIIUXCS COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIIEKT, IPEANoaraiomuii chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOIIET0 CIOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIbHOE
COCTOSIHME, BUJIETh HAIpPaBJICHUS Pa3BUTHUSI COOCTBEHHOW SMOLMOHAIBHOU c@epbl, OBITH
yYBEpPEHHBIM B ce0e;

CaMOPETYJIIMPOBAHMSI,  BKJIOYAIONIETO  CaMOKOHTPOJb,  YMEHHE  TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIJICHHE K JOCTH)KCHHUIO LEIH U YCIeXy,
ONTHMU3M, HHUITUATUBHOCTh, YMEHHUE JCHCTBOBATH UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBAaTh €ro TMpH OCYIIECTBIECHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOLUEHUS C
JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K koH1y o0yuenus B 10 kiacce npeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(HOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (HOPMHUPOBAHUM COBPEMEHHOMN
HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKO N
JICATEIILHOCTH JIFOICH;

YUUTBIBaTh T'PaHUIBl IPUMEHEHUS HM3YYEHHBIX (PU3MUYECKUX MOJENEH: MaTephasibHas
TOUKA, MHEpLUAJIbHAsA CUCTEMA OTCUYETA, a0COJIFOTHO TBEPAOE TEJNO, UICANbHBIN ra3, MOAEIN
CTPOEHHUS Ia30B, )KUJIKOCTEW U TBEPIBIX TEJl, TOUEUHBIN ANEKTPUUECKUH 3aps]l IPU PEIICHUU
dbu3nYecKux 3aaad;

pacro3HaBaTh (pU3MUYECKHUE SIBJICHUS (TIPOILIECChI) U OOBSCHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHMSI BELIECTBA M AICKTPOJUHAMUKH:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE Tel,
JIBI)KCHUE TI0 OKPYXKHOCTU, HWHEpLHUs, B3aumojeuctBue Ten, auddysusi, OpOoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX T, M3MEHEHHE 00bEMaA Tell MPU HarpEeBaHUU
(oxJlaX/IeHHH), TEIUIOBOE  paBHOBECHE, HCIApeHue, KOHJCHCAllMs,  IUIaBJICHUE,
KpUCTAJUIM3alusl, KUIIEHUE, BIAXXHOCTh BO3JyXa, IOBBIIICHHWE JaBJICHHs TIa3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b MEXIYy IapaMeTpaMH COCTOSIHUS Ta3a B
M30IPOLIeCcCaX, JIEKTPU3AIUS TEN, B3aUMOICUCTBUE 3aPs/I0OB;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIOJIb3YsI (PU3HUECKUE BEIMUYHMHbBI: KOOPIUHATA,
yTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CUJIa, UMITYJIbC Tela, KHHETHYECKAasI
SHEprus, MOTEHIMAbHAS DHEPIus, MexaHuueckas paboTa, MEXaHMUYECKas MOIIHOCTb; MPHU
ONMMCAaHUM TPABUWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCHOIb3YEMBIX BEJIWYUH, HX
0003HaUEHUA W EAMHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTMMH BEIMYHHAMY;

ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJIEHUS, HCIIOJIb3YS
¢usznyeckue BENIWYUHBL JABJIIEHUE Ta3a, TeMmIepaTypa, CpPeAHssl KUHETUYEeCKas SHEprus
Xa0THYECKOTO JBMXKEHHUSI MOJIEKYJI, CPEAHEKBaIpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISl SHEPTHs, paboTa ra3a, Koa((PUIMEHT MOJEe3HOro AEUCTBUS TEMIIOBOTO
JBUTATENS; TPU ONHCAHUM TPABWJIBHO TPAKTOBATh (DU3MUECKUHA CMBICI HCHOJB3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMUHUHY C IPYTUMH BEJIMYMHAM;

OMKCHIBATH W3YUYEHHBIE JIEKTPUUYECKHE CBOMCTBA BEUIECTBA U JEKTPUUYECKUE SBIICHUS
(mpoueccel), UCMONB3Ys] (U3MUECKUE BEIMYMHBL ABJICKTPUUYECKUN 3apsll, DJIEKTPUUYECKOe
110JIE, HAMPSKEHHOCTD MOJISA, TOTEHIMAN, Pa3HOCTh NOTEHIIMAJIOB; IPY ONMCAHUU [TPABUIILHO
TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYMH, MX OOO3HAYEHMS] U €IUHUIIBI;
yKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYMHY C JAPYTrUMU
BEJMYMHAMU;



aHaNMM3UPOBaTh (HPU3UUECKUE MPOIIECCHl U SBICHUS, UCIONB3Ys (PU3NYECKHe 3aKOHBI U
NPUHIUIBL: 3aKOH BecemupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroTOHA, 3aK0H coXpaHeHUs
MEXaHUYECKON BSHEpPruM, 3aKOH COXPAaHEHUs HMMIYJIbCa, NPUHIMUI CYNEPHO3ULUU CHUJI,
NPUHIIMI PABHOIpPAaBUsl HWHEPIHHAIBHBIX CHUCTEM OTCUETa, MOJEKYISIPHO-KUHETHYECKYIO
TEOPUIO CTPOCHUSI BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEIHEH KUHETUYECKOW HHEPruu
TEIUIOBOTO  JIBIDKEHUST MOJIEKYJT C  aOCOJIOTHOM  TeMrepaTypod, TEpBBIH  3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHMs 3JIEKTPUUECKOro 3apsaa, 3akoH Kynona, mpu 3TomM
pa3ianyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIIbl, 00J1ACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIMIIBI JEHCTBUS MAIUH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3nuyiaTh yCIOBHS UX OE30MaCHOT0 UCIIOIb30BAHMS B IOBCEIHEBHON KHU3HU;

BBITMIOJHATh 3KCHEPUMEHTHI 110 UCCIEIOBAaHUIO (PU3MUECKHUX SIBICHUI M MPOIECCOB C
UCIOJIb30BAaHUEM TMPSIMBIX UM KOCBEHHBIX M3MEpPEHUH, NpU 3TOM (HOpPMYIHpPOBaTh
npobsieMy/3afauy ¥ TUIOTE3y Yy4eOHOro SKCIEpUMEHTa, CcOoOUpaTh YCTAaHOBKY W3
IPEJI0AKEHHOT0 000pyA0BaHNUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBObI;

OCYIIECTBISTh TPSIMbIE M KOCBEHHBIC M3MEpPEHUS (U3NYECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTUMAJbHBIA CIIOCOO M3MEPEHHS] M HCIOJIb30BATh W3BECTHBIE METOJbI OLEHKH
IIOrPETHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MeEXAY (U3MYECKUMU BEJIUYMHAMU C HCIHOJB30BaHUEM
OpSIMBIX U3MEpPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH DPE3YyIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (PUM3MUYECKUX BEJIMYMH B BHJIE TaOIWI U TpauUKOB, AENaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEIOBAHMUS;

co0moaTh mpaBuia 0€30MacHOr0O TpyAa MHpU NMPOBEIECHUWU HCCIENOBAaHUI B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOW U IMPOEKTHON JAESITEeIBbHOCTU C
UCIIOJIb30BAHUEM U3MEPUTEIBLHBIX YCTPOMUCTB U 1a00paTOPHOTO 000pyAOBaHUS;

pemiatb pacy€THbIE 3aJaud C SIBHO 3aJlaHHOM (PU3MYECKOW MOJENbI0, HUCIOJIb3YS
¢u3znyeckue 3aKOHbl M TPUHLMUIBIL, HAa OCHOBE aHajlu3a YCJIOBUS 3aJaud BbIOHMpATh
(bU3UYECKYI0 MOJIEIh, BBIACIATh (PU3NMUECKHE BEIMUYMHBI U (OPMYIIBI, HEOOXOAUMBIC IS €€
pelleHus, TPOBOJAUTH pPacy€Tbl M OIEHUBAThb PEAJbHOCTh IOJIYYEHHOTO 3HAYEHUs
(bu3nYECKON BEJIMYUHBI;

pemaTh KaueCTBEHHBIE 3a/1a4i: BBICTPAMBATh JIOTHUYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
paccyXJAeHU ¢ OTIOPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

UCIONIb30BaTh MpPU pEHICHUH Y4YeOHBIX 3aJad COBPEMEHHble HH(OPMAaLUOHHbIE
TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U MIPEACTABICHUS YIeOHOU 1
HAYYHO-TIOMYJISIPHON WH(POpPMAINH, MOJIYICHHONW U3 Pa3IMYHBIX UCTOYHHKOB, KPUTUUCCKU
aHAJIM3UPOBATh MOJyYaeMyI0 HH(POpMaLHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KU3HU IS
oOecrneueHrs 0€30MaCHOCTHU MPU 0OpaEHUH ¢ TPUOOpPAMU U TEXHUYECKUMHU YCTPOUCTBAMM,
JUIS  COXpPAHEHHsI 370pOBbsi M COOJIIOJIGHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKpYXarolen cpee;



paboTarh B TpYIIE C BHIMOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJEH, MJIAHUPOBATh
paboTy Tpymmbl, palMOHATILHO PACIIPEACIIATh 00S3aHHOCTH U TUIAHUPOBATH JESTEIHHOCTH B
HECTaHJAPTHBIX CUTYaIUsAX, aJICKBATHO OTICHUBAThH BKJIAJl KQXKIOTO U3 YYACTHUKOB TPYIIITHI B
pelieHne paccMaTpruBaeMon MpoOIeMBl.

K koniry 00yuyenust B 11 kij1acce npemMeTHbIe pe3yiabTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINXCST YMCHUI:

JEMOHCTPUPOBATH HA MMPUMEPaX POJIb M MECTO (PU3UKHU B (POPMUPOBAHUHU COBPEMEHHOM
HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
JEeSATEIbHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3UYECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJENEH: TOYEUHBIM
IEKTPUUECKUI 3aps, Jyd CBeTa, TOYCUHBIH WMCTOYHHWK CBETAa, SJEpHAs MOJCIbh aToMa,
HYKJIOHHAsI MOJIETh aTOMHOTO sIIpa MPHY PEeIIeHnH (PU3NIECKHUX 3a1ad;

pacrno3HaBath (pU3MUYECKUE SIBICHUS (ITPOILIECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (PU3WKM: DIEKTPUYECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XWMHUYECKOE, MAarHuTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB,
AJICKTPOMArHUTHAS WHIYKIWS, IEHCTBHEC MArHUTHOTO TIOJII HAa TPOBOJHHUK C TOKOM H
JMBIDKYIIAMCS ~ 3apsifl, JJICKTPOMAarHWUTHBIC KOJIEOAHWS ©  BOJIHBI, NPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBETa, OTpakKeHHe, IMpesioMyieHue, HHTepdepeHius, AUPpakiuus u
noJIIpu3aIisl CBEeTa, JUCIepcusi cBeTa, (oroanektpuueckuii sddext (dhoTodaddexr),
CBETOBOEC JIABJICHHE, BOSHUKHOBEHHUE JTUHEHYIATOTO CIIEKTPAa aToMa BOAOPO/A, €CTECTBCHHAS
Y UCKYCCTBEHHASI PaIHOAKTHBHOCTb;

OIMHMCHIBATh U3YYCHHBIC CBOMCTBA BEMIECTBA (JICKTPUUCCKHUE, MAaTHUTHBIC, ONITHYECKUE,
IEKTPUUECKYIO TMPOBOAUMOCTh PA3IUYHBIX CPEl) U JJIEKTPOMATHUTHBIC —SIBJICHUS
(mporiecchl), HMCHONB3Ys (U3UYSCKUE BEIMYMHBI: JJCKTPUUECKUN 3apsj]l, CHilIa TOKa,
ANCKTPUYECKOE HAIPSKEHUE, JJICKTPUYECKOE COTMPOTUBIICHUE, PA3HOCTh TOTCHIIUAJIOB,
AJICKTPOJIBIKYIINAsl CHIa, paboTa TOKA, MHAYKIIMSA MArHUTHOTO TOJISI, CHJa AMIiepa, cuja
JlopeH1ia, MHIYKTUBHOCTh KAaTYIIKH, YHEPTUS DJECKTPUIECKOTO U MArHUTHOTO TIOJIEH, TIEPHO/T
W 4YacToTa KoJjeOaHWil B KojeOaTelTbHOM KOHTYpe, 3apsA]l W cuja ToKa B TIpolecce
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHu#, POKYyCHOE pacCTOSIHUE M ONTHUYECKas cuia
JIMH3BI, TIPH ONMCAHUH TIPABUIIBHO TPAKTOBATH (PM3MUECKHI CMBICI UCIIOIb3YEMBIX BEIIMUHH,
uX 00O3HAYEHUS W CIUHUIIBI, YKA3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE MAHHYIO (DH3UUECKYIO
BEITUYUHY C APYTHUMH BEIMUYUHAMY,

OMKCHIBATh W3yUYEHHBIE KBAHTOBBIE SBICHUS W TPOLECCHI, HCMIONB3Yys (HU3NUYECKUE
BEJIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA, SHEPTUS U
UMITYJIBC (POTOHA, TIEPHOJ TOJypacmaaa, SHEPTHsl CBS3M aTOMHBIX SACp, NMPH OIMHMCAHHH
MPaBUJIBLHO TPAKTOBATh (DM3WYCCKUIA CMBICT HCIIOJIB3YEMBIX BEIMYHMH, MX O0O3HAYCHUS H
CIMHHUIIBI, YKa3bIBATh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3HUECKYIO BEIMYUHY C APYTUMH
BEJTUYMHAMHU, BBIUMCIISTH 3HaUCHNE (DU3NIECKOUN BETMUUHEI;

aHAMM3UPOBaTh (DU3UYECKUE MPOIIECCHI M SABJICHUS, UCIIOIL3Ys (PU3NUECKHE 3aKOHBI U
NPUHIUIBL: 3akoH OMa, 3aKOHBI TIOCIIEOBATEIPHOTO W IMApPaUICILHOTO COCIUHCHUS
MPOBOJTHUKOB, 3aKOoH Jlxoyns—JleHna, 3akOH 3JIEKTPOMATHUTHOM WHAYKLHH, 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS



cBeTa, ypaBHeHue OWHIITeWHa 11 (porodddekra, 3aKOH COXpAHEHHsS] DHEPTUH, 3aKOH
COXpaHEHHUs HUMIIYJbCa, 3aKOH COXPAHEHHUsS OJJIEKTPUUYECKOTO 3apsia, 3aKOH COXpPaHEHUs
MacCOBOT0 YHCIa, MocTynaThl bopa, 3aKk0H pagroakTUBHOTO pacmaja, Mpyu 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHULIbI,
00J1acTH ) MPUMEHUMOCTH;

OTIPENIETATH HAIMPaBJICHUE BEKTOPAa HHIYKIIUH MATHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiel JlIopenua;

CTPOUTh M OIHCHIBATh H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKMM 3€pKalioM, TOHKOH
JIMH30M;

BBITIOJIHATDh DKCIEPUMEHTHI MO MCCIEAOBAHUIO (PU3MUYECKHUX SIBJICHHM M MPOLIECCOB C
UCTIOJb30BAaHUEM TIPSIMBIX U KOCBEHHBIX H3MEpPEHUN: TpU ITOM  (POPMYTUPOBATH
npobiemMy/3aady W THUIOTE3y Y4eOHOro OKCIIEPUMEHTa, CcoOMpaTh YCTAaHOBKY U3
IPEJI0AKEHHOT0 000pyA0BaHNUs, IPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILECTBIATh NPSMbIE U KOCBEHHbIE M3MEPEHUsS] (PU3NYECKUX BEJINYUH, MPU 3TOM
BbIOMpaTh ONTUMAJIbHBIN CIIOCO0 M3MEPEHMsI U UCIOJIb30BaTh MU3BECTHBIE METOJIbI OLICHKU
MOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEPEHMI: PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3YNbTAThl MOITYYCHHON
3aBUCHUMOCTH (PU3NYECKUX BEJIWYMH B BUAE TaOnull U TpadUKOB, JelaTh BBIBOJBI I10
pe3yibTaTam MCCIEI0BaHuUs;

coOmoIaTh mpaBuiia 0€30MacHOr0 TpyAa MpU MPOBENCHUU HCCIENIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W MPOEKTHON MAESITeNbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyAOBAHNUS;

pemiath pacu€THble 3aJaud C SBHO 3aJlaHHOM (PM3MUYECKON MOJENBIO, HCIOJIb3YS
dusznyeckne 3aKOHBI M TPUHLMUIBL, HAa OCHOBE aHallM3a YCJIOBHUS 3aJayd BbIOWPAThH
(bU3UYECKYIO0 MOJIENb, BBIIEIATh (PU3HMUECKUE BEIMUYMHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€
pelleHus, TPOBOAUTh pPacy€Tbl M OIEHMBATh PEAJbHOCTh IMOJIYYEHHOTO 3HAYEHUs
(U3UIECKON BEIIMYHHBL;

pelaTh Ka4eCTBEHHbIE 33/1a4: BBICTPaUBaTh JOTUYECKH HEMIPOTUBOPEUUBYIO LIETIOUKY
paccyXJaeHu ¢ ONOPO Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKUE SIBJICHHUS;

UCTIONB30BaTh MPHU pEHICHHH Y4YeOHBIX 3aJad COBPEMEHHbIE HWH(OPMAaIMOHHBIE
TEXHOJIOTHH I NIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U MPEICTaBICHUS yueOHOU 1
HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJIYYEHHON M3 Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOTyIaeMyI0 HHPOPMAIIHIO;

OOBSICHATH TPHUHIMUIBI JCUCTBUS MAIUH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pasnuyaTh yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHMSI B IOBCEAHEBHOW KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B 00bSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETHUYECKHE 3HaHUS MO (M3WKE B TOBCEAHEBHOW >KWU3HM TS
oOecrneueHrs 0€30MaCHOCTHU MPU 0OpaEHUH ¢ TPUOOpPAMU U TEXHUYECKUMHU YCTPOUCTBAMM,
JUIS  COXpPAHEHHsI 370pOBbsi M COOJIIOJIGHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKPYXaroLIen cpeae;



paboTarh B TpYIIE C BHIOJHEHUEM PA3JIMYHBIX COIMAIBbHBIX POJIEH, MIaHUPOBAThH
paboTy Tpymmbl, palMOHATILHO PACIIPEACIIATh 00S3aHHOCTH U TUIAHUPOBATH JESTEIHHOCTH B
HECTaHJAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATH BKJIAJl KAXJIOI'0 U3 YYaCTHUKOB IPYMIIHI B
pelieHne paccMaTpruBaeMoi mpoOaeMbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne i/ P KonTtpoJbHbie IIpakTHYeckue (1ubp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH 9 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 5 bu6mmorexa [IOK
' HIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA



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

bubmuorexa [JOK

41 MeKTpoCTaTiia 10 L https://m.edso0.ru/7f41bf72
[TocTostHHBIN neKTpUdYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
OBbIE
Ne n/m HaumeHnoBanue pa3ae/ioB H TeM IPOrPaMMbI KOHTpOIbHbIE MpakTHueckue (m¢posnie)
Bcero o0pa3oBaTejbHbIE
padoTshI padoTshI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
1.1 MarnuTtHoe noje. DJeKTpOMarHuTHasE HHAYKIIHS 11 1 3 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
51 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.2 MexaHuueckre 1 3JIEKTPOMAarHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onriica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
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Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcHOBBI CIELIMATIBHOM TEOPUH OTHOCUTEIBHOCTH 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 IeEMEHTHI KBAHTOBOU OIITHUKH 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoerme aToma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 511p0 5 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7

Hroro no paszneny 7

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

Paznesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

bu6mmoreka [JOK
6.1 Obobmaromee nosToperne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabubie  IIpakruyeckue
n/n Bceero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 ®dusuka — Hayka o npupoze. Hayunsie 1 bubnnoreka [JOK
METO/IbI TTO3HAHUSI OKPYKAIOIIETO MUpa 12.09.2023  https://m.edsoo.ru/ff0c32e2
Ponp 1 MecTo du3nku B GOpMUPOBAHUH
2 COBPEMEHHOIH i’a HOMH Kq; IT)I/IHIE)I MHpa, B 1 bubmorexa HOK
P . ya P “p ’ 15.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JEeATEILHOCTH JII0ICH
Mexannueckoe aBukenre. OTHOCUTENBLHOCTD
3 MexaHudeckoro Asm:xkeHus. Ilepemenienue 1 bubmorexa HOK
A - HepeMelt ’ 19.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPAMOJIMHEHOE IBIKESHIE 1 bubmorexa LOK
P p g 22.09.2023  https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPIMOJIMHEITHOE ABHKEHNE 1 bubmorexa LOK
YCRop P A 26.09.2023 | https://m.edsoo.ru/ff0c372e
6 CBoOopaHoe majienue. Y cKopeHrue CBOOOIHOTO 1 bu6mmorexa [IOK
najgeHust 29.09.2023  https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. J[Buxenue 1 bubnuorexa [IOK
MaTepUaTbHON TOYKHU MO OKPYKHOCTH 03.10.2023 = https://m.edsoo.ru/ffO0c3ada
[Ipunuun otHocuTenbHOCTH ["anunest.
8 HNuepuunansabie cucteMbl oTcuera. [lepBorit 1 bubmiorexa LOK
pH FHeP 06.10.2023 = https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca tena. Cwita. IIpuHoun cynepno3uiun
9 cui. Bropoii 3akon HI:,mTI;I)Ha ?11:1 ’ ) 1 bubmmorexa [OK
- DTOPOI 8 10.10.2023 = https://m.edsoo.ru/ffoc3bes
MaTepuaibHON TOUKU
10 Tpetuii 3akoH HeroTOHA 117151 MaTepraIbHBIX 1 bubnnoreka [HOK
TOYEK 13.10.2023 | https://m.edsoo.ru/ff0c3be8
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1 3aKoH BCeMUPHOTO TAroreHus. Cumia TKEeCTH. bubmumoreka [IOK
[TepBas kocMHYeCKas CKOPOCTh 17.10.2023  https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 . I'yka. B
Cuna ynpyrocti. 3axon T'yka. Bec Tena 20.10.2023  https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koapduument tpenus. Cuia
13 cor OTEIBJ'IeHI/IH i (?/I(b BLI[/I)KGHI/II/IID Tena B bubmmorexa [TOK
P prA 24.10.2023  https://m.edsoo.ru/ff0c3f76
KUJIKOCTHU WIH Ta3e
[ToctynarensHoe U BpalareibHOE ABMKEHUE
14 abCcoMOTHO TBEPIOTO Tena. MOMEHT CHUJIBL. bubnuorexa [JOK
[1nevo cunsl. YcnoBust paBHOBECUs TBEPAOTO 27.10.2023 = https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
15 MarepuaibHbIX ToueK. Mmnyinbce cumbl. 3akoH bubnuorexa [JOK
COXpaHEHHUs UMITyNbca. PeakTuBHOE 07.11.2023  https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora n moutHOCTH critbl. Kunernaeckas
16 sHeprus marepuanbHoi Touku. Teopema 00 bubmmorexa [OK
P P o, 1e0p 10.11.2023 https://m.edso00.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW YHEPTUI
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHUsl YIpyro neGopMupoBaHHOM bubnnoreka [JOK
npyxuHbl. [loTeHnnanbHas sHeprus Tena 14.11.2023  https://m.edsoo.ru/ff0c461a
BOJIM3H IOBEPXHOCTH 3eMITH
[ToTeHIMaTBHBIC U HETIOTESHITUATBHBIC CHJIBI.
CBsi3b pabOTHI HETMIOTEHITMABHBIX CHII C
18 W3MECHCHHEM MEXaHHYECKON SHEepPTUr bubmmorexa [JOK
P 17.11.2023  https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUU
JlabopaTtopHas pabota «lccnenoBanue cBsizu
paboThI CUITBI C U3MEHEHHEM MEXaHUUECKON
19
SHEPTHH TeJla Ha IPUMEPE PaCTHKEHUS 21.11.2023

PE3UHOBOTO KI'yTa
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KontponsHas pabora no teme «KunemaTuka.

bubmuorexa [JOK

20
Jlunamyka. 3aKOHBI COXpaHEHUSI B MEXaHUKE) 24.11.2023 | https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KMHETUYECKOU Teopun. bpoyHoBckoe bubmmorexa [JOK
- oPoY 28.11.2023  https://m.edsoo.ru/ff0c4dc2
nskenue. Auddysus
XapakTep ABMKCHUS U B3aUMOJICICTBUS
22 .M
YaCTHII BeljleCTBfi OJICJTH CTPOCHUS T'a30B, 01.12.2023
KHUJIKOCTEH U TBEPIBIX TEI
93 Macca monexyn. KonngyecTBo BemiecTsa.
[TocTostHHAast ABOraapo 05.12.2023
24 TennoBoe paBHOBecue. Temneparypa u eé
m3mepenue. [llkana remneparyp Llenscus 08.12.2023
o5 Wneanbheiii raz B MKT. OcHOBHOE ypaBHEHHE bu6mmoreka [IOK
MKT 15.12.2023  https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
26 KHHETUYECKOW SHEPTUU IBHKEHUST MOJIEKYJT bubmorexa HOK
P y . 19.12.2023 = https://m.edsoo.ru/ff0c511e
VYpasuenne MenzeneeBa-Knaneiipona
27 3 .
akoH JlambToHa. ['a30BbIe 3aKOHBI 99 12,2023
JlabopaTtopHas pabota «lccnenoBanue
28
3aBUCHMOCTH MEXKIy MTapaMeTpaMu COCTOSTHHS 26.12.2023
pa3peKEHHOTO Ta3ay
29 N3omnporneccel B HI€aNTbHOM Tra3e u ux bubmuorexa [JOK
rpaduuecKoe mpecTaBIeHue 29.12.2023  https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEpTUs TEPMOAUHAMUYECKOM
30 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonnyectBo TemnoTsl u pabota. BHyTpenHss 09.01.2024  https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOTO HUJIEAILHOTO Ta3a
31 Bune! Teronepe aun bubmmorexa LOK
P 12.01.2024  https://m.edsoo.ru/ff0c5c36
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VY nenbpHas TEINIOEMKOCTE BEIIECTBA.

32 KomnuuecTBo TemI0Th pH TeIIonepeaaye. bubmmorexa LIOK
. 19.01.2024 | https://m.edsoo.ru/ff0c5c36
AnmnabaTHblii porecc
33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccam 23.01.2024 = https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTh Mpo1eccoB B MpUPOJIE. bubmuorexa [JOK
Bropoii 3akoH TepMOIMHAMUKHI 26.01.2024 = https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KIIJ TenmoBoi bu6mmoreka [IOK
MaIluHbI 30.01.2024  https://m.edsoo.ru/ff0c600a
36 ukn Kapnao u ero KIT 02.02.2024
37 DKOJOTHYECKHe MPOOIeMbl TETNIOIHEPTETUKH 06.02.2024
38 Oo6o06maromuit ypok «MosnekyisipHas pu3nka. bubnnorexa [HOK
OCHOBBI TEpPMOJUHAMUKH» 09.02.2024  https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 <<MoiiKynﬂpH§ﬂ ¢uzuka. OCHOBBI bubmmorexa [JOK
13.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKH
40 [TapooGpa3zoBaHue U KOHIECHCALMSL. bubnuoreka [IOK
Hcnapenue u kuneHue 16.02.2024  https://m.edsoo.ru/ff0c63b6
a1 AOCONIFOTHAsI 1 OTHOCUTEIbHAS BJIAXKHOCTh bu6mmoreka [IOK
Bo31yxa. HaceleHnnslil map 20.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmuorexa [JOK
KpucTayioB. JKuaknue KpucTasuibl. 27.02.2024  https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u KpucTaum3anus. Y aeibHast bu6nmoreka [JOK
TertoTa miasneHus. Cyoaumanus 01.03.2024  https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHEHHE TEILIOBOrO banarca 05.03.2024  https://m.edsoo.ru/ff0c6820
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OnexTpuzanus Tej. JINEKTPUIECKUH 3apsil.

bubmuorexa [JOK

45
JIBa BHJIa DIIEKTPUYECKUX 3aPsI0B 12.03.2024  https://m.edsoo.ru/ffOc6bcc
IIpoBOAHUKH, TUAIECKTPUKU U
46 H:JI I[OBOI[HI/?KI/I 3aK(I:H COXpaHCHHUS bubmorexa HOK
b ' P 15.03.2024  https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. bubmuorexa [JOK
ToueuHblil 27EKTpUUECKUN 3apsay 19.03.2024  https://m.edsoo.ru/ffOc6eed
Hanpsk€HHOCTD 97€KTPUYECKOTO MOJIS.
48 [TpuHIMI Cyneprno3uIuM SJIEKTPHUUECKUX bubmorexa LHOK
PHRITY SYUEPTOBHIITH SATHID 22.03.2024  https://m.edso0.ru/ff0c6df2
nosiet. JIunum HanpsHKEHHOCTH
49 Pabota cuit 3IeKTpOCTaTHYECKOTO TOJIS. bubnuorexa [JOK
[ToTennman. Pa3HOCTh OTEHITMATIOB 02.04.2024 = https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANEKTPUKH B
50 3JIpeKT I([)CTaTI/I‘-IeIiKOM HOIJ)IG Jmanekrpudeckas bubmorexa HOK
P ' P 05.04.2024  https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
N bubmuorexa [JOK
51 C) .K
HICKTPOEMKOCTE. ROTACHEATOP 09.04.2024  https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTD MJIOCKOTO KOHEHCATOpa. bubnuotexa [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa 12.04.2024  https://m.edsoo.ru/ff0c72c0
JlabopaTtopHas pabota "M3mepenue
53 ) 1
AIEKTPOEMKOCTH KOHAeHcaTopa' 16.04.2024
[IpuHIMIT NEHCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMMPOBAIILHOTO arnmapara,
CTPYHHOIO IPUHTEPA. DIIEKTpOCTaTUUYECKast 19.04.2024
3amuTa. 3a3eMJIeHHe FIEKTPOpuOopoB
DNEKTPUUECKUN TOK, YCIIOBUS €r0
55 cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsbxenue. ConporuBienue. 3akoH 23.04.2024
Oma 151 yyacTka Lenu
56 [TocnenoBarenbHOE, MapAILIEIBHOE, 05 bu6mmoreka [IOK
CMEIIaHHOE COEUHEHNE TPOBOIHUKOB. ' 26.04.2024 = https://m.edsoo.ru/ff0c74f0
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JlaboparopHas padora «/3yuenue
CMEIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO TOKA.

bu6mmoreka [IOK

57
3akon Jlxxoynsa-Jlenna 30.04.2024 = https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
AIeKTpUIecKOoi renu. KopoTkoe 3aMpIkaHueE. Eu6 1OK
HOIHnoTEKA
58 J1ab S 1 3J1C .
aboparopHas pabora «Hameperne /1 05 03.05.2024  https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA M €T0 BHYTPEHHETO
COIPOTHUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTH TBEPIABIX
59 METaJUIOB. 3aBUCUMOCTb COITPOTHUBIICHHS
METaJIJIOB OT TEMIIEPATYPHI. 07.05.2024
CBepXIpOBOIMMOCTh
60 DnekTpuyeckuil Tok B Bakyyme. CBOMCTBa
3JEKTPOHHBIX ITyYKOB 10.05.2024
[TonyripoBOAHUKH, UX COOCTBEHHAS U
61 IpUMecHas npoBogumMocTtsb. CBoicTBa p—N- bubmmorexa [OK
14.05.2024 @ https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI
DNEeKTpUYECKHUI TOK B PACTBOPAX M pacIiiaBax
62 3J'I€KTTp0J'II/ITOB DJeKT 1:)JH/ITI/II];Qc1<a91p bubmmorexa [IOK
P ' P 17.05.2024  https://m.edsoo.ru/ffoc82ba
JUCCOIHAIUS. DIEKTPOJIU3
DNEeKTPUUECKUI TOK B Ta3ax.
63 CaMOCTOSTENBHBIN ¥ HECAMOCTOSATENbHBII bubnmorexa [IOK
21.05.2024  https://m.edsoo.ru/ffOc84ae
paszpsa. Monnus. [1nazma
DeKTpUUYECKHE IPUOOPEI U YCTPOICTBA U UX
64 I aKTI/II)quKoe I IfMeHEHI/Ie };—[ I;.BI/IJ'Ia bubmorexa [TOK
P P P 24.05.2024  https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30IaCHOCTH
. bubmuotexa [JOK
65 00600 9
ODIHATOTIIH YPOI «STCKTPOAMHAMIKA https://m.edsoo.ru/ff0c88be
66 KonrtponsHas pabora o Teme bubnuoreka [IOK

«Qnekrpocraruka. [locrosHHbBIN

https://m.edsoo.ru/ff0c8a8a
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JJIEKTPUYECKUI TOK. TOKH B pa3ian4HbIX
cpenax»

PesepsHblil ypok. KonTponbHas padoTa no bubnuoreka [IOK
67 1 1
TeMe "DnaeKkTpoaruHamMuKa" https://m.edsoo0.ru/ff0c8c56
68 PeszepBHbIi ypok. O6001aroNuii ypox mo 1 bubnunoreka [HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie  IIpakTuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl
[TocTosiHHBIE MATHUTHI M UX B3aUMO/ICHCTBHUE.
1 MarnuTHoe nojue. Bekrop MarHuTHOU 1 bubmmorexa [OK
' . https://m.eds00.ru/ff0c9778
WHAYKIUK. JINHUY MarHUTHON MHTYKITUU
MarauTHOE 1oJie TPOBOJHHUKA C TOKOM. OTBIT
2 Opcrena. BzanmoaeiicTBrE IPOBOIHUKOB C 1 bubmmorexa LHOK
P ’ P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas pabota «3ydeHue 1 1 bubnmoreka [JOK
MAarHUTHOTO IOJIS1 KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA IPOBOTHUK C
4 tokoM. Cuiia Amniepa. JlabopaTopHas paborta 1 1 bubnmoreka [JOK
«HccnenoBaHue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
eiiCTBHE MarHUTHOTO TOJISI Ha JIBYIK cst
A ABIEYIIYIO bu6mmoreka [IOK
5) 3apsbKkeHHylo yactuily. Cuna Jlopenia. 1

Pa6ora cunbl Jlopeniia

https://m.edsoo.ru/ff0c9df4
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DnekTpomMarauTHas HHAYKIUs. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C
WHAYKIUU. 3aKOH 3JICKTPOMarHuTHOM
unaykiuu dapanes

JlaboparopHas pabdora «/ccnenoBanue
SABJICHUS BHGKTpOMaFHHTHOﬁ HHIAYKIUW>

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

10

11

NHayKTUBHOCTB. SIBII€HUE CAMOMHIYKIUH.
O/1C camouHIyKIIMU. DHEPIUsl MATHUTHOTO
TIOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE
moJie

TexHuueckue ycTpoicTBa U UX IPUMEHEHHUE:
[IOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
AJEKTPO/IBUraTElNb, YCKOPUTEIN
3JIEMEHTApHbIX YaCTHILI, UHAYKIIMOHHAS TIeYb

O6o06maromuit ypok «MarautHoe mosie.
DNEeKTpOMAarHUTHAS UHIYKIUS
Kontponbnas pabota nmo teme «MarautHoe
noJie. DICKTPOMArHUTHAS HHTyKIIHS

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
Iapmonnueckue konebanus. Y paBHEHHE
rapMoHUuYecKux kojebanuii. [Ipespaienue
SHEPTUHU

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

13

14

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHMi
rpys3a Ha HUTH OT OJIMHBI HUTU U MAaCChbI
rpy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B HIeaTbHOM
KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXIy
MEXaHWYECKUMH U 3JICKTPOMAarHUTHBIMH
KoJIe0aHUAMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch820
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®opmyna TomcoHa. 3aKOH COXpaHEHUS

bubmuoreka [JOK

15 SHEPTHH B HJICAILHOM KOJIe0aTeIbHOM https://m.edsoo.ru/FfochcA
KOHTYpE
[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX.

16 BbiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUS. bubmumoreka [IOK
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMarHUTHBIE https://m.edsoo.ru/ffOcbb86
KoseOaHus
[lepemennsblit Tok. CUHYCOUJAJIbHBII

17 IIEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOTO bubnnorexa [HOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbl TOKA U HAIPSHKEHUS

18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHne SIEKTPUICCKON SHEPTHU
VY eTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE

19 NEKTPUYECKOTO 3BOHKA, FEHEpAaTOpa bubmmorexa LOK

N https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKa, JTMHUH dJIeKTponepesayd
DKOJIOTHYECKHE PUCKU TIPU TPOU3BOJICTBE

20 aNeKTpo3Heprun. KyibTypa ncnoiab3oBaHus
JEKTPOIHEPIHH B TOBCEAHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTthb bubnnoreka [JOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
Ilonepeunsle ¥ MPOIOJILHBIE BOIHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmoreka [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

93 DNEeKTpOMarHUTHHIE BOJHBI, X CBOMCTBA U bubmuorexa [IOK
ckopocTs. Illkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfe

24 [IpuHIMIIBI paTUOCBSI3U U TEIEBUACHHUS.

PazButue cpencts cBsa3u. Pagnonokanus
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY bubmorexa HOK

https://m.edsoo.ru/ffOcc6f8
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[IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA B

bubmuoreka [JOK

26 OJIHOPOAHOM cpezie. ToueuHbI HCTOYHHUK
ATOPOAHION EPEA https://m.eds00.ru/ff0cd350
cBera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 [TocTpoenne 300paXKEHM B IITIOCKOM bubmmorexa [JOK
p p https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomienue ceera. IlonHoe BHyTpeHHEE
28 otpaxxenue. [IpenenbHbIi yroi mojHoro bubmmorexa [TOK
P Sudis yr https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlaGopaTopHas paborta «3mepeHnue bubnnoreka [JOK
MOKa3aTesisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenune n300pa>keHuid B JIMH3E. bubnuorexa [JOK
dopmysa TOHKOH JIMH3BI. Y BEIMYECHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabora «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucniepcus ceeta. ClI0XHBIH cocTaB 0en1oro
32 csera. L[Ber. JJaboparopHas pabota
«HabnroieHue qucnepcuu CBeTay
33 Wntepdepennus cera. udpakius cera. bubnnoreka [JOK
JudpakuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJIH. [lonsipuzanus bubnuoreka [IOK
cBETa https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOPHI M yCTPOMCTBA U
yCIOBUS MX O€30MacHOTr0 MPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM
36 MexaHukd. [TocTynatel cienuansHON Teopun bubmmorexa [OK
) Y P https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIEHOCTH
37 OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH. bubnuorexa [JOK
3aMeIJIeHHe BPEMEHH M COKpAIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
. bubnmoreka [JOK
38 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON

https://m.edsoo.ru/ffOcfc68
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yacTulbl. CBSA3b MACCHI C SHEPTUEHN U
HMITYJICOM. DHEPIUsl MOKOs

39 KontponbHas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CIIELIMAIBHON TEOPUU OTHOCUTEIBHOCTI) https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyna [Inanka. Dueprus u bubnnoreka [HOK

40
HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6

41 OTtkpsiTHE U HccnenoBanue Gorodddekra. bubnmoreka [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHue

42 SﬁHmTegI)Ha JIq:[q)CI)OTOI-)CI)CgeKTa «Kpachnas bubmmorexa LIOK

A F AP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra

43 JHasnenue ceera. Onwitel I1. H. JIeGenena. bubmuorexa [JOK
XUMHAYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE

44 npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,

CONHEeYHas OaTapesi, CBETOUOT

45 Pemenue 3amad mo reme «1E€MEHTHI bu6mmoreka [IOK
KBaHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302
Mognens atoma Tomcona. OnbiTsl Pesepdopna

46 0 paccestHuro a-dactuil. [ImanerapHas bubmmorexa [JOK

P - P https://m.edsoo.ru/ff0d091a
MOJIEJIb aTOMa
bubmuorexa [JOK
47 I1 b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
W3nydyenue u nornouieHue (OTOHOB MpU
48 e ;(qo € aToMa ¢ ou:mro (I)OBHSI 3HeerH Ha bubmorexa HOK
p uﬂ g P p https://m.edsoo.ru/ffOd0Oafa
Ipyroui. Buasl criekTpos
BonnoBsie cBolicTBa yacTull. BosHbI 1€
49 bpoiinsa. Koprnyckys HO-BI:)HHOBOﬁ 8 aTu3M bubmorexa HOK
P + NOPTYCRYIAp Ay ' https://m.edsoo.ru/ff0d0ca8
CHoHTaHHOE U BBIHYKJEHHOE U3JTyYeHUe
50 OTKpBITHE paTHOAKTUBHOCTH. OMBITHI bubnnoreka [HOK

Pesepdopaa no onpeznenenuio cocrasa

https://m.edsoo.ru/ff0d0fd2
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PAaaAOaKTUBHOI'O U3JTYUYCHUSA

o1

52

53

54

55

56

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Brnusinue paguoakTHBHOCTH HA KUBBIC
OpTraHHU3MBI

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMbI.
Anbda-pacnaz. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiaemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
SIIEPHOM YHEPTETUKH

DneMeHTapHble yacTullbl. OTKpBITHE
MOo3UTpoHa. MeTobl HAOMIOACHUS U
pPErucTpaluy 3JI€MEHTAPHBIX YaCTHII.
Kpyrastit cton «®yH1aMeHTalIbHbIE
B3auMoeicTBUA. EquHCTBO dusnueckoit
KapTUHBI MUPa

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cucrema

Counnie. ConHeunast akTUBHOCTE. MICTOYHUK
sHeprun CoJiHLIA U 3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
Bnytpennee ctpoenue 3B€31. COBpeMEHHbIE
MIPEJICTaBICHUSI O IPOUCXOXKJIEHUH U
sBosronu CosHIa U 3BE37

58

Muneunsiit [1yTe — Hama ["anmakTuka.
Tlonoxenue n nBuxxenne ComHIla B
lanaktuke. ['anaktviku. YEpHbIe ABIPHI B
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sJipax rajJakTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KonTponbHas pabota «I1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

62

63

64

O6o6matomuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHUYESCKOMN
cdepax AeITeTbHOCTH YeIIOBEKa

O606maromuii ypok. Poib u Mmecto Gpusuku u
aACTPOHOMHHU B COBPEMEHHOW HAYYHOM
KapTUHE MHpa

Ob6o06maromuit ypok. Poib puznueckoit
Teopuu B ((OPMUPOBAHUHU TIPE/ICTABICHUIA O
(bu3nueckoil kKapTuHe MUpa

65

O6o006maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpPA B O0IIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHU 0
npupoje

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHask HHIYKIUS

67

68

PesepBubiitl ypok. OnTuka. OCHOBBI
CIeIUaIbHON TEOPHUU OTHOCUTEITLHOCTH

Pezepnsiii ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU U aCTPOPHUIUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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