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IHHOACHUTEJIBHASA 3AIIUCKA
ITporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeAHEro oOImero oOpa3oBaHMs pa3paboTaHa HAa OCHOBE
MOJIOKEHUH W TpeOoBaHWMU K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOH MpOrpamMMBl,
npencrasieHHsix B @T'OC COO, a Ttakxke ¢ yuéroMm QenepanbHOH paboyeld MporpaMMbl BOCHHUTAHUS H
KOHIICTIIH TIpernoAaBaHust yueOHoro mpeamera «Pusmka» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoit
denepanyu, peaqu3yoUIMX OCHOBHBIE 00pa30BaTENbHBIE TPOrPaAMMBEL.

ConepxaHue mporpaMMbl 1o (U3UKE HANpaBiIeHO Ha (HOPMHUPOBAHUE ECTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyyaromuxcsi 10-11 xmaccoB mpu o0ydeHnu ux ¢u3uKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesiTenbHOCcTHOTO oaxofa. [Iporpamma mo gusuke coorBercTByeT TpeboBanusm ®I'OC COO k nmiaHUpyeMbIM
JMYHOCTHBIM, TIPEAMETHBIM U METalpeIMETHBIM pe3ysibTaTaM OOy4eHHs, a TAaKXKe YYUTHIBAET HEOOXOAMMOCTh
peanu3anuyd MEXIIPEeIMETHBIX CBs3ed (PU3MKH C €CTECTBEHHO-HAYYHBIMH y4eOHBIMH mNpeameTamu. B Helt
OIIPEIEISIOTCS] OCHOBHBIE IENTM M3Y4YeHUs! (M3UKK Ha YPOBHE CpPEIHET0 o0Iero oOopa3oBaHus, MIaHUPYEMbIC
pe3yabTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE, METalpeIMETHbIE, IpeAMETHbIC (Ha 6a30BOM YPOBHE).

[IporpamMma mo pu3HKe BKIIOYAET:

® [IaHHWpYEMbIE PE3yNIbTaThl OCBOEHHS Kypca (pu3nky Ha 0a30BOM YpOBHE, B TOM YHCIE MIPEIMETHBIC

pe3yAbTaTHI IO TOJIaM O0yUCHHS;

e cozepkaHue yueOHoro npenmera «Pusnka» 1mno rogam o0yyeHusl.

®dusnka Kak Hayka o Haubosiee oOIIMX 3aKOHAaX MPHUPOJBI, BHICTYNAsl B KauecTBE Y4eOHOro mpeaMera B
IIIKOJIE, BHOCUT CYIIIECTBEHHBII BKJIAJ B CHCTEMY 3HaHUH 00 okpyxkaromeM mupe. [lIkonsHbI Kypc QUMK —
CHCTEMOOOPAa3yIOIIUI 7151 €CTECTBEHHO-HAYUHBIX YYE€OHBIX IIPEIMETOB, TOCKOIBKY (PH3MUECKUE 3aKOHBI JIekKAaT
B OCHOBE TIPOIIECCOB M SIBIICHUHU, U3yYaeMBIX XUMHUEH, Ononornel, puzndeckoi reorpadueii 1 acCTpOHOMHUEH.
Hcnonb3oBaHne W axkTHBHOE NPUMEHEHHE (U3MYECKUX 3HAHUN ONpeAessieT XapakTep W pPa3BUTHE
Pa3sHOOOpPa3HBIX TEXHOJOTUH B cdepe SHEPreTHKH, TPAaHCIOPTa, OCBOCHHUS KOCMOCA, IOIYYEHHs HOBBIX
MaTEepHaJIOB C 3alaHHBIMH CBOWCTBAMHU U Ipyrux. M3ydenne Gpusuku BHOCUT OCHOBHOM BK1IaJ B (hopMupoBaHue
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa O0y4aroLMXcs, B (OpPMUPOBAaHHE YMEHUH NPUMEHATh HAYYHBIH METOX
MO3HAHUS MIPH BHITTOJTHEHUH HMHU YYEOHBIX HCCIICJOBAHHA.

B ocHoBy kypca ¢u3uKU AJs1 YPOBHsI cpelHETro oOmiero oOpa3oBaHUsI MOJIOKEH Psii WICH, KOTOphIC
MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW Kypc SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHal U3 BceX pas/iesioB (PM3HKH, BKIIFOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOUN (DU3UKH.

Hoes ceneparuzayuu. B cooTBeTCTBUM ¢ HEH MaTepuan Kypca (GU3MKH 00BeIUHEH BOKPYT (pU3MIECKHX
Teopuii. Bemymum B Kypce siBisieTcsl OPMUpOBaHHE TPEACTABICHHH O CTPYKTYPHBIX YPOBHSX MAaTEpHH,
BEIIECTBE U II0JIE.

Hoea eymanumapuszayuu. E€ peannzanus mpearnosnaraeT MCIOIb30BAaHUE T'YMaHUTAPHOIO MOTEHIMANa
¢u3nUecKkoil HayKW, OCMBICICHHE CBSI3W pa3BUTHs (U3MKH ¢ pa3BUTHEM OOIIECTBA, a TakkKe C
MHUPOBO33PEHUECKIMHU, HPABCTBEHHBIMH U SKOJIOTHYECKIMHU TPOOIEMaMH.

Hoesa npuxnaownoii nanpasnennocmu. Kypc GHU3MKM NpearosaraeT 3HAKOMCTBO C IHIMPOKHM KpPyroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHNUH U3yUEHHBIX TEOPHIl U 3aKOHOB.

Hoes axonozuzayuu peanusyerTcs IIOCPEACTBOM BBEIECHUS JJIEMEHTOB COJAEPKaHMSA, HMOCBAIIEHHBIX
9KOJIOTHYECKUM ITpoOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHI, a TaKxKe
o0CyXJIeHHs TPo0IIeM pallHOHATHLHOTO ITPHPOOTIONB30BAHHS U SKOJIOTHIECKON 0€30ITacHOCTH.

Crep)KHEBBIMHM 3JIEMEHTAaMH Kypca (U3WKA Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHMs SIBISIOTCS
¢usnueckue Teopun (popMUpoBaHHE NPEACTABICHUH O CTPYKTYpe MOCTpPOeHUs (PU3NYECKOH TEOpuH, poJH
(yHIaMEHTATBHBIX 3aKOHOB W MPHHIWIIOB B COBPEMEHHBIX TPEACTABICHHUSIX O TMPHPOJE, TpaHUIaX
MPUMEHUMOCTH TEOPHH, 1715l ONMCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U MIPOIIECCOB).

CucTteMHO-1eTeNbHOCTHBIA TOAXO0/ B Kypce (PU3MKH peann3yercsi Mpekae BCero 3a cYET OpraHu3aluu
SKCHEPUMEHTAIIBHOM AeATeNbHOCTH oOyuatomuxcs. st 6a30Boro ypoBHs Kypca (QU3HKH — 3TO UCIIOJIb30BaHUE
cucTeMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPaTOPHBIX padoT, KOTOpPHIE B MPOrpamMMe 1o
¢u3ukKe oObeIMHEHBI B OOLIHMIA CIIMCOK YYEHUYECKUX NMPAKTHUYECKUX paboT. BrlieneHne B yKa3aHHOM IepeyHe
nabopaTopHeIX  paboT, NPOBOAMMBIX JJsl KOHTPOJSL M OLEHKH, OCYLIECTBISACTCS  YYAaCTHUKAMHU
00pa3oBaTeIbHOrO MpoLecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUSI U OCHAIeHHUs kaOuHera ¢usuku. [lpu



3TOM 00eCmedYnBaeTCsl OBJAJCHHE OOYYalOUMMHUCS YMEHUSMH MPOBOIUTH KOCBCHHBIE H3MEPEHHS,
UCCJIEZIOBAHUS 3aBHCUMOCTEH (DM3MUECKMX BEIWYMH M IIOCTAHOBKY OIBITOB IO INPOBEPKE IPEIOKESHHBIX
THIIOTE3.

Bonbioe BHEMaHKE yrenseTcs pelieHHI0 pacu€THBIX U Ka4eCTBEHHBIX 3aaad. [Ipy aToM ams pacuEéTHBIX
3aJa4 NPUOPUTETOM SIBJISIIOTCS 3aJadyll C SBHO 3aJaHHON (U3MUECKONW MOJEINbIO, MO3BOJSIOMINE TPUMEHSTD
W3y4YCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfenia Kypca, TaK U MHTErpHPYS 3HAHHUSA U3 pa3HbIX
pa3zmenoB. [[ng kauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJaHKsI HA OOBSCHEHUE MPOTEKaHUs (PU3NUSCKUX
SBJICHUH W TIPOLIECCOB B OKpY’Karolled >Ku3HH, TpeOylomuye BeIOOpa (H3MYecKoil Mojaenu IJisi CUTyaluH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu GI'OC COO k MaTepuanbHO-TEXHUUECKOMY 00E€CTICUEHUIO YIeOHOro
nporecca 0a30BbId YPOBEHb Kypca (PM3MKH Ha YPOBHE CpPEAHEro oO0Iiero oOpa3oBaHMs OJDKEH M3ydyaThbCs B
YCIOBUSIX MPEIMETHOrO KaOMHeTa (HU3MKH WM B YCIOBHSAX HMHTETPHUPOBAHHOTO KaOWHETa IpeaMeTOB
€CTECTBCHHO-HAYYHOTO IMKJIa. B xabuHeTe (hM3MKK TOJKHO OBITH HEOOXOIUMOE JTA00PaTOpPHOE 000PY/I0BaHKE
JUIL  BBINIOJNIHEHHMSI YKa3aHHBIX B IporpaMMe 1o (U3UKE YYCHMYECKHX NPAKTUUYECKUX pabor w
JeMOHCTPAaLlMOHHOE 000pyIOBaHUE.

HdeMoHcTpanioHHoe o0opyaoBaHue (OPMHUpPYETCS B COOTBETCTBHHM C TMPHHIUIIOM MHHHMAIBHOU
JOCTaTOYHOCTH H O0ECleunBacT IOCTAaHOBKY MEPEUMCICHHBIX B TporpaMme Mo (U3UKE KIFOUEBBIX
)ICMOHCTpaHI/II\/'I AJI1 UCCIICAO0BAHUA H3y4daCMbIX SIBJICHUN U ImpouccCoB, SMIMPUICCKHUX H q)YHIlaMCHTaIIBHBIX
3aKOHOB, UX TCXHHUYCCKHUX HpI/IMeHeHI/IP'I.

JlaboparopHoe 00OpyHOBaHHE [UIS YYCHHYECKHX MPAaKTHUYeCKHX paboT ¢opMmupyeTcs B BuUiE
TEMaTUYeCKUX KOMIUIEKTOB M oOecreunBaeTcsi B pacuéTe OJHOTO KOMIUICKTa Ha JIByX OOydaroIuxcs.
TemaTuueckue KOMIUIEKTHI JIa0OPaTOPHOTO OOOPYAOBaHHS [OJDKHBI OBITH TMOCTPOSHBI HAa KOMILIEKCHOM
WCTIOJIb30BaHUN aHAJIOTOBBIX U IU(POBEIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX W3MEPUTEIIBHBIX CUCTEM B BHJE
M(POBBIX Ta00pATOPHIA.

OCHOBHBIMHY LIEISIMY U3Y4€HUS (PU3UKH B 00IIIeM 00pa30BaHHUH SBIISIOTCS:

e (QopMupoBaHHE MHTEpECA M CTPEMIICHUSI OOYUAIOMIUXCS K HAYYHOMY M3YYEHHIO MPUPOABI, Pa3BUTHE

HUX MHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI>1;

e pa3BUTHE IPEICTABICHUI O HAyYHOM METOJe IMO3HaHUS M (OPMHPOBAHHE HCCIIEA0BATEIHCKOrO
OTHOLICHUSA K OKPY’KAIOUIUM ABJICHUAM,

e (QopMupoBaHME HAYYHOTO MHPOBO33PEHHUSI KaK PE3yJibTaTa MU3y4deHHs OCHOB CTPOCHHUS MAaTEpUu H
(yHIaMEHTaJIbHBIX 3aKOHOB (DPU3UKH;

e (opMUpOBaHHUE YMEHUH OOBICHSITH SIBICHUS C HCIOIb30BaHHEM (DU3MUECKUX 3HAHUNW W HAYYHBIX
JI0Ka3aTeJIbCTB,;

e (QopmupoBaHHE MPEJCTABICHUH O PONX (PU3UKU JJIsl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHHKH
U TEXHOJIOTUH.

HocTmwxenne 3THX 1eneil obecreunBaeTcs pelieHreM CIIeAYIONINX 3a7a4d B Mpolecce M3yueHHs Kypca

($U3UKN Ha YPOBHE CpPEeHETO 00Iero oopa3oBaHMs:

e npuOOpeTeHHe CHCTEMBbl 3HAaHHMH 00 00mMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHsIX,
BKJIIOYAsl MEXAHHUKY, MOJIEKYJSIPHYIO (DH3HKY, 3JEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI
acTpOU3UKH;

e (QopMupoBaHHE YMEHHI IPUMEHSITH TEOPETUUECKUE 3HAHUS IJIs1 OOBACHEHUS (PU3NUECKUX SIBICHUI B
MPUPOAE U JUIA NPUHATHS NPAKTHUECKUX PEIICHHN B TIOBCETHEBHOM KHU3HH;

® OCBOGHHE CIIOCOOOB peIICHHs Pa3IMYHBIX 33/4ad C SBHO 3aJaHHON (u3uyeckoil mMozaenbo, 3ajad,
MOJPa3yMEBAIOLINX CAMOCTOSITEJIbHOE CO3/aHHe (U3MYECKOH MOJENH, aJeKBATHOW YCIIOBHAM
3a]a4u;

o IIOHUMAaHHUEC (I)I/ISI/I‘ICCKI/IX OCHOB )51 TIPUHIIUIIOB HeﬁCTBHH TEXHUYCCKUX YCTpOﬁCTB u
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CpENy;

® OBJIAJCHHE METOJIaMH  CaMOCTOSITEIbHOTO  IUIAHUPOBAaHHUS W TPOBEACHUS  (PH3MUYECKHX
OKCIIEPpUMEHTOB, aHaliluda Hu HUHTEPIIPETALIUN I/IH(i)OpMaIII/H/I, OmnpeaAcjiCHUA  JOCTOBEPHOCTHU
MOJYYEHHOTO Pe3yJIbTaTa;

®  CO37aHUE YCIOBHHU AJIsl Pa3BUTHSl YMEHUH MMPOEKTHO-UCCIIEI0BATENBCKON, TBOPUECKON ACSTENEHOCTH.



Ha usyuenue uszuku (0a30BbIii ypOBEHb) Ha YPOBHE CpeaHero ooiimero oOpa3oBaHus oTBoauTcsA 136
gacoB: B 10 kimacce — 68 gacos (2 gaca B Henenmo), B 11 kiracce — 68 gacoB (2 gaca B HEZIETIO).

Ipennaraemeiii B mporpamme mo (usnke MepeveHb JIAOOPATOPHBIX W MPAKTHYCCKUX PAOOT SBISETCS
PEKOMEH/IOBAHHBIM, YUYHUTEIh JETaeT BhIOOp MpPOBEACHHS JIAOOPATOPHBIX pPabOT M OMBITOB € Y4ETOM
HHINBUAYATLHBIX 0COOCHHOCTEH 00YYaIOIINXCA.

COJEPKAHUE OBYYEHUSA
10 KJIACC
Pasnes 1. ®u3znka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — HayKka o npupoje. HayuHnsle MeToApl MO3HAaHUA OKpY’Karolero Mupa. Poib skcnepumeHTa u
TEOPHH B TPOLIECCE IO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue (U3NYECKUX SBICHWH W TpoueccoB. Hayuneie rumote3sl. duznyeckue 3aKOHBI U
TeopHH. ['paHULIBI MPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB. [[pUHIIMI COOTBETCTBUSL.

Pomes m mecto ¢u3uku B (QOpMHUpOBaHMM COBPEMEHHON Hay4yHOW KapTHHBI MHpPa, B MPAKTUYECKOU
NeSITEIbHOCTH JIOJIEH.

Jemoncmpayuu

Amnanorobie ¥ nU(POBbIE U3MEPHUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIC AATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe aBrokeHre. OTHOCHUTEIBHOCTH MEXaHUYECKOoro aBrokeHusa. Cucrema oTcuéra.
Tpaexropus.

[lepememienne, ckopocTh (CpenHsisi CKOPOCTb, MTHOBEHHAsh CKOpPOCTb) M YCKOpPEHHE MaTepHalIbHOM
TOYKH, UX IPOEKIIUU Ha OCH CUCTEMBI KOOpANHAT. CIIOKEHUE NMEPEMEIIEHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEepHOE M PaBHOYCKOpEHHOE NPSMOJHMHEHHOE ABWXEHME. I'paduky 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHS, IIyTH U MEPEMEIECHHS MaTEPUAIBHON TOUKH OT BpEMEHH.

CBoboaHoe nasienue. Y cKopeHue cBOOOTHOTO TaICHuSI.

KpuBonuneitnoe aBuwxeHue. J[B>KEHHE MaTEpUaJbHOM TOUKM IO OKPYXHOCTH C IOCTOSHHOH IO
MOJIYJI0 CKOpPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHass ckopocTh. llepmog u wactora oOparieHus.
LlenTpocTpeMUTENBEHOE YCKOPEHHE.

TexHHYeCKHE yCTPOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: CIHUIOMETp, ABM)KEHUE CHApsIOB, LIEMHBIC U
peMEHHBIE TepeadHn.

Lemoncmpayuu

Mogens cucTemMsl OTCUETA, MIUTFOCTPALVS] KHHEMAaTHYECKUX XapAKTEPUCTHK JIBHKECHHUS.

[IpeoOpa3oBaHue ABMKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue apukeHus Teaa, OpOLICHHOTO O YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus: CBOOOIHOTO MaeHuUSI.

Hampasnenue ckopocTH NpH IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABM)KEHHUS C LIETIBIO ONPEIEICHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOWIEHHMS MEXAY IyTSAMH, NPONAECHHBIMH TEJIOM 3a IOCIEIOBATENbHBIE pPaBHBIC
MIPOMEXXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBIKEHHH C Ha4aIbHON CKOPOCTHIO, PABHOM HYITIO.

N3yuenue nBM>KEHUS IAPUKA B BSI3KOM XKUIKOCTH.

Wzydenne nBmwkeHus Tena, OpOIIEHHOTO TOPHU3OHTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocuTenbHOCTH I'anmunes. IlepBblii 3akoH HeroTOHA. THEpLMATIBHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepriosunuu cwil. BTopoii 3akoH HpoTOHA IJiT MaTepuaibHOW TOUKH.
Tperuii 3akoH Hpr0TOHA 1711 MaTEPUAIIBHBIX TOYEK.

3akoH BceMupHOTO TsiroteHus. Cuia TspkecTu. [lepBast kocMudeckast CKOPOCTb.

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



Tpenue. Bunbl Tperus (moxosi, ckonbkenus, kadenus). Cuna tpenus. Cyxoe Tpenme. Cuiaa TpeHHS
CKONIBXEHUS 1 cuna TpeHus mokos. Koaddwurmuent tpenms. Cuna CONPOTHUBICHHS NPHU ABIDKEHUH Tela B
JKUJKOCTH WU Ta3e.

[NocTynaTenbHOE 1 BpalaTeNbHOE IBMKEHHE a0COIIOTHO TBEPIOTO Tena.

MoOMEHT CHJIBI OTHOCUTENBHO OocH BpaleHus. [lneyo cumsl. Y ciaoBust paBHOBeCHs TBEPAOTO Tena.

TexHuueckne yCTPONCTBA W MPAKTUYECKOE NPUMEHCHHE: MOAIIUIMHUKY, IBHKCHUE HMCKYCCTBEHHBIX
CITyTHUKOB.

Jemoncmpayuu

SIBneHue uHEpIUHU.

CpaBHEHHE Macc B3aUMOJICHCTBYIOLINX Tell.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JehopMaruu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOIBEME U MAJICHUU.

CpaBHCHI/IC CHJI TPCHUS IMOKOs, KAUCHHA U CKOJIBXKCHHS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

Nzyuenune nBrxeHus Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIMX B MPYKWHE W PE3UHOBOM 00pasie, OT HX
nehopMaIum.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeNa, UMEIOIIETO OCh BpalllCHUSI.

Tema 3. 3axouvl coxpanenus ¢ mexanuke

Nmmynsc MaTepuanbHOW TOYKH (TeNa), CUCTEMbl MaTepUANBHBIX TOYeK. VIMIyJIbC CHIIBI U W3MEHEHHE
MMITyJIbCa TeJa. 3aKOH COXPaHEHUs UMITYJIbca. PeakTHBHOE IBIKEHUE.

Pa6ora cumer. MOITHOCTH CHITBL.

Kunerndeckas sHEprus MaTepuanbHOU TOYKH. TeopemMa 00 N3MEHEHNN KHHETHYECKOW YHEPTHH.

[lorennmanpaas o»Heprus. lloTeHnmaneHass dSHeprus ynpyro J1eOpMHPOBaHHOW  TIPYXKHUHEIL.
[loTeHnmanpHas SHEPrHsl TeNa BOJIHM3H TOBEPXHOCTH 3EMIIH.

[loTeHnmanpHbIE ¥ HETOTEHIMANbHBIE CHIBL. CBS3b pabOTHl HETOTEHIMAIBHBIX CHJI C W3MEHEHHEM
MEXaHWYEeCKOW PHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKOM SHEPTHUH.

Ynupyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTpoWCcTBa M IMPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMEP, TMPYXKUHHBIH IHCTOIET,
JIBIOKCHUE PaKeT.

Lemoncmpayuu

3aK0H COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHXKEHME.

[lepexon MOTEHIMATLHOM YHEPTHH B KHHETHIECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

NzydeHune abCOIOTHO HEYNPYTOTO yIapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHl CWIBI C W3MEHEHHWEM MEXaHWYEeCKOHW JHEpruHM Tela Ha MpuMepe
PacTsKEHUS] pE3MHOBOTO XKTyTa.

Paznen 3. MoJeky/sipHas pM3UKa U TePMOIMHAMHUKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopun
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KWHETUYECKOM TEOPUH U UX ONBITHOE 00ocHOBaHHE. bpoyHoBCKOE
newkenne. Anpdysus. Xapakrep ABIKEHHS W B3aUMOACWUCTBHS YacTUI] BellecTBA. MOJENIH CTPOEHUS Ta30B,
KHUJIKOCTEH W TBEPIBIX Tel M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX Mojeneld. Macca u pa3Mepsl
Mmonekyi. Konmuuectso Bemectsa. [loctosnnas ABoraapo.
TennoBoe paBHoBecue. Temmepatypa u e€ usmepenue. Lllkana temnepatyp Llenbcust.



Monens nneanpHOTO Ta3a. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUIECKOW TEOPUH UAEaIHHOTO rasa.
AbGcoiroTHas TemrepaTypa Kak Mepa CpeJHed KWHETHYeCKOH SHEepruH TETUIOBOTO JBIDKEHHUS YacTHIl Tasa.
[lIxana temnepatyp KenpBuHa. I'a3oBble 3akoHbl. YpaBHeHHe MenaeneeBa—Knanelipona. 3akoH JlanbToHa.
Wzompoueccsl B uaeanbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe mpencraBieHue
H30MPOLIECCOB: H30TepMa, U30X0pa, U300apa.

TexHnueckue yCTpOHCTBa U MPaKTHYECKOE MPUMEHEHNE: TEPMOMETP, OapomeTp.

Jemoncmpayuu

OmnbITHl, OKa3bIBAIOIIME MAWCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu MOJIEKYJT OPTaHHYECKUX
COCIMHEHUM.

OmnbITE 10 AUPPY3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO TBHIKEHHUSL.

Mogenp onbita [ITepHa.

OnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aMMOAEHCTBUSI.

Monenb, HITIOCTpUpPYIOLIas MPUPOAY aBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITHL, WITIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS UI€ATBHOI0 Ta3a, U30MPOLIECCHI.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Omnpenenenue Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHU 00bEMa KOMHATHI, aBJICHUS U
TEeMIIEpaTyphl BO3IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTpaMy COCTOSIHUA Pa3peXeHHOro rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmoauHamuueckast cucteMa. BHYTpeHHsIT dHEpPrusi TEPMOAMHAMHYECKOH CHCTEMBI M CIIOCOOBI ©&
n3MeHeHus. KonmuectBo TeruoTsl u pabota. BHyTpeHHSs SHEpTysi OJHOATOMHOTO HJEalbHOTrO Tasza. Buusl
TeIUIONEPeaur: TeTUIONMPOBOIHOCTD, KOHBEKIIHS, N3NTydeHHe. Y JellbHas TeIUNIOEMKOCTh BemecTBa. KommdecTBo
TEIUIOTHI TIPH TETUTOTepenade.

[lonstne 06 ammabatHOM mpomecce. [lepBrlit 3aKoH TepMomuHamuKHU. [IprMeHeHHe TepBOro 3aKoHA
TEPMOJMHAMHUKHY K H30mporeccam. I paduaeckas uHTepIpeTanys paboTsl rasa.

Bropoii 3akoH TepmoamHaMuku. HeoOpaTuMOCTh TIPOIIECCOB B IPUPOJIE.

TerutoBeie MammHbL. [IpUHIUIBL HeWCTBUS TEIIOBBHIX MaminH. [IpeoOpa3oBaHMs 3HEPTHH B TEIJIOBBIX
MamwmHax. KoaddumueHT mone3Horo aeictBus TterioBod MammHbeL. Llukn Kapao u ero koadduiument
TMTOJIE3HOTO JIEHCTBUS. DKOJOTHIECKHE TIPOOIEMBI TETLIOPHEPTETHKH.

TexHnyeckue ycTpOWCTBA U MPAKTUYECKOE NMPUMEHEHUE: JIBUTaTellb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOJWITBHUK, KOHIUITUOHED.

Lemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpPTrMW Tella MPHU COBEPIICHWH PabOTHI: BBUIET MPOOKH W3 OYTBHUIKU TIOX
JefCTBHEM C)KAaTOTO BO3lyXa, HarpeBaHue 3(pupa B TaTYHHOU TpyOKe MyTéM TpeHUs (BUICOAEMOHCTPAIIS).

W3meHeHune BHyTpEeHHEH 3HEPTUH (TEMIIEpaTyphl) Tella P TeTIonepeade.

OnbIT 110 a1IMa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIIHBEIM OTHUBOM).

Monenu napoBoil TypOMHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3mepenne ynenbHON TEMITOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeujecmea. Pazosvie nepexoonvt

[Tapoo6pa3oBanue u koHAeHcarus. Vcnapenne u kutnieHne. AOGCOMIOTHAS ¥ OTHOCUTENIbHASI BIAKHOCTh
Bo3myxa. HaceimeHHbIit map. Y nenpHas TEIUIOTa MapooO0pa3oBaHHUSA. 3aBHCHMOCTh TEMIIEPATYPhl KUIICHUS OT
JTaBJICHUS.

Teépnoe temo. Kpucrtammmaeckue u amopdHbIe Tena. AHU30TPOIHUS CBOWCTB KPHUCTALIOB. JKuUaKue
kpuctayutel. CoBpeMeHHble MaTepuanbl. [lmaBmeHume W KpuUCTAIM3ansa. YAenbHas TEIUloTa IUTaBIICHHUS.
CyOnumariys.

YpaBHEeHUE TEIJIOBOTrO OajaHca.

TexHuyeckue yCTpOMCTBa M TPAKTHYECKOE NPUMEHEHHE: THTPOMETP W TICHXPOMETP, KaJOpHUMETD,
TEXHOJIOTHH MOTyYeHHs] COBPEMEHHBIX MaTepHalIOB, B TOM YHCIIe HAHOMATEpHAJIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu



CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kumnenne npy NOHWKEHHOM JTaBJICHHH.

Crioco0BI U3MEPEHUS BIAKHOCTH.

HaGuroienue HarpeBaHus ¥ IDIABJICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JeMoHCTpanus KpUCTasioB.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

M3mepenne 0OTHOCUTENHHOM BIaXKHOCTH BO3AyXa.

Paznen 4. DiekTpoAuHAMHUKA

Tema 1. Inexkmpocmamuka

OnekTpu3anmsi Teld. OJIGKTpUYecKWid 3apsn. [IBa Buaa SICKTPUYECKUX 3apsaoB. [IpoBOMHHKW,
TUDIIEKTPUKH U TIOTYTIPOBOAHHUKH. 3aKOH COXPaHEHUS dJIEKTPHUIECKOTO 3apsia.

Bsanmogpeiicteue 3apsmoB. 3akoH Kynona. TodeuHblii anmeKTpuYecKuil 3apsii. DIEKTpUYECKOe IoJe.
HanpsoxénHocte  anekTpuyeckoro noss. IIpuHnum cynepno3uuuy — 3JeKTpuYecKux mnonei. JIuHuwm
HaIpsHKEHHOCTH 3NEKTPUUECKOTO MOJSL.

PabGora cun osnekrpoctatnyeckoro mons. llotermman. PasHocte moTteHmmanos. [lpoBomgHukwm wu
JUAIIEKTPUKY B JIEKTPOCTATHYECKOM MoJie. JIU3IeKTpuiecKas MIpOHULAEMOCTb.

OnexktpoémkocTh. KonneHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHACHCATOPA. DHEPrUsl 3apsLKEHHOrO
KOHJIEHCATOopa.

TexHuueckue  ycTpOHCTBA M MPAKTHYECKOE  MPUMEHEHHE:  DIIEKTPOCKON,  BJIEKTPOMETP,
ANIEKTPOCTATHYECKAs 3allliTa, 3a3eMJICHHE DSJIEKTPONpHUOOpPOB, KOHIEHCATOp, KOMHMPOBAIBHBIA ammapar,
CTPYHHBIM PUHTED.

Lemoncmpayuu

YCTpoCTBO M IPUHLIMIT JEHCTBUSA ANEKTPOMETPA.

BzaumoneiicTBre HA3JIEKTPU30BAHHBIX TET.

DIEKTPUIECKOE MOJIE 3aPSHKCHHBIX TEIl.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

DnexTpocTaTuyeckas 3amuTa.

JUDIIeKTPUKY B 3JIEKTPOCTATHIECKOM II0JIE.

3aBHUCHUMOCTH AJIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOMIAU TUTACTHH, PACCTOSIHHSI MEKTy HUMHU
U JURJICKTPUUECKON TIPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOopa.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenne 3neKTpo€MKOCTH KOHIEHCaTOopa.

Tema 2. Ilocmoanustii Inekmpuueckuii mok. Toxku é paznuunvix cpedax

ONEeKTPUIECKUN TOK. YCIOBHUS CYIIECTBOBAHHS dJIEKTpHUUecKoro Toka. Mcrounmku Toka. Cuma Toka.
ITocToaHHBIN TOK.

Hamnpsoxenue. 3akon OMa i y9acTka Iem.

ONEeKTpUYecKoe  COMPOTHBICHME. YIENbHOE CONPOTHBIEHHWE BemiecTBa. IlocnemoBaTenbHoe,
napajuieIbHOe, CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snextpudeckoro Toka. 3akoH Jxoymns—JIeHmna. MoIHOCTh 3JEKTPUIECKOTO TOKA.

ONEeKTPOABIDKYIIAS CHWJIA W BHYTPEHHEE COMPOTHBIICHHE HCTOYHWKA TOKa. 3akoH Oma s TOJTHOM
(3aMKHYTOI1) ek TpUIecKoi 1enu. KopoTkoe 3aMbIKaHue.

ONeKTpOHHAS MPOBOIUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh COINPOTHUBIICHUS METAIOB OT
TemrepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpuYecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[omynpoogurku. CoOcTBeHHas W TPUMECHAas MPOBOJAMMOCTH MOJIYNPOBOAHUKOB. CBolcTBa p-N-
niepexosa. [TomynpoBoTHUKOBBIE IPUOOPHI.

ONEeKTPUYECKU TOK B PACTBOpPaX M pacIUiaBax 3JIEKTPOIUTOB. DJIEKTPOJUTUYECKAS TUCCOLUAIIMS.
OnexTponns.

OnekTpudeckuil Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monuus. [Tna3zma.



TexHuueckue ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETp, BOJBTMETp, PEOCTaT, UCTOYHUKU
TOKa, 3JICKTPOHArpeBaTesIbHbIE INPHOOPBI, AJIEKTPOOCBETUTENbHbIE HPUOOPHI, TEPMOMETP CONPOTHUBICHHUS,
BaKyyMHBII O, TEPMHUCTOPHI B (HOTOPE3UCTOPHI, TIOTYIIPOBOIHUKOBBIN JHOM, TaIbBaHUKA.

Jemoncmpayuu

Wzmepenue cuitbl TOKA U HAPSHKCHUSI.

3aBHCUMOCTb COMPOTHUBJICHUS LWIMHIPHYECKUX MPOBOAHUKOB OT JJHHBL, IUIOMIAAH TONEPEUHOTO
CeueHHs U MaTepHuaa.

CMemaHHoe coeJUHEHUE MPOBOJHUKOB.

[Ipsamoe u3MepeHue sneKTpoABHXKYIIeH cuiibl. KopoTkoe 3aMblkaHWE TalbBAaHMYECKOTO 3JEMEHTa U
OLIEHKAa BHYTPEHHETO COMPOTHBIICHHUSI.

3aBHCUMOCTD COTIPOTHBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD DNIEKTPOIUTOB.

HckpoBolt paspsii 1 IPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSIS TPOBOTUMOCTD JHO/A.

Yuenuueckuii skcnepumenm, nabopamoprule pabomoi

Wzyuenne cMemaHHOTO COSAMHEHHS PE3UCTOPOB.

I/I3MepCHI/IC SHCKTPOIIBI/DKYHICI‘/’I CHJIbI UICTOYHHKA TOKAa U €TI0 BHYTPCHHETO CONIPOTUBJICHU .

Hab6mronenue snextponusa.

MesknpenmeTHble CBA3U

Uzyuenne xypca ¢usuku 6a3oBoro ypoBHS B 10 kiacce ocyllecTBIsieTCs ¢ YYETOM COAEPIKATEIBHBIX
MCKIIPEAMCTHBIX CBsI3el C KypCaMH MaTEMAaTUKHU, 6I/IOJ'IOFI/H/I, XUMHU, FCOFpa(i)I/II/I U TEXHOJIOTHH.

Mescnpeomemuvle nousimust, CBSI3aHHBIE C U3yYCHUEM METOJIOB HAYYHOTO TIO3HAHHMS: SBJICHUE, HAYYHBIH
¢axT, runoresa, puU3NUECcKasi BEJINUYNHA, 3aKOH, TEOPHs, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIUPOBAHNE, MOJETIb,
HU3MEpEHHE.

Mamemamuxka. pelieHNe CUCTEMbI ypaBHEHUH, ruHelHHas QpyHKIus, mapadona, rumepdona, ux rpaguxu
U CBOMCTBAa, TPUIOHOMETPUYECKHME (YHKLUHMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHICHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIIECTBO, BEKTOPBI M UX MIPOEKIIMU Ha OCU KOOPAHMHAT, CII0’KEHHE BEKTOPOB.

buonozus: MexaHmueckoe IBIKEHHE B JKUBOM mpupone, anp¢ys3us, 0ocMoC, TEINIOOOMEH >KUBBIX
OpPTaHU3MOB (BB TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), JIIEKTPUIECKUE SIBJICHUS B )KUBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSpHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeJ, >KUAKOCTEH W Tras30B, 3JEKTPHUYECKHE CBOMCTBa METaJLIOB,
3JIEKTPOJINTHYECKAs AUCCOLMALINS, TAJIbBAHHUKA.

T'eozpaghus: BNaXXHOCTh BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHuE IBIKEHUH C HCIOJIB30BAaHWEM MEXAaHU3MOB, YYET TPEHHS B TEXHHKE,
MOJIINITHAKY, HCIIOJNb30BaHUE 3aKOHA COXpAaHEHHs MMIyJbca B TEXHUKE (pakera, BOAOMET U Apyrue),
JBUraTelb BHYTPEHHETO CrOpaHus, mapoBas TypOMHA, OBITOBOH XOJOJMIBHHK, KOHIMIMOHEP, TEXHOJIOIWHU
MOJYYEeHUS] COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE€ HAHOMAaTepHalIOB, M  HAHOTEXHOJIOTHHU,
JIEKTPOCTATHUECKAasl ~ 3alluTa,  3a3eMJICHHE  JJIEKTPONpPHOOpPOB,  KCEPOKC,  CTPYHHBIH  HpPUHTED,
3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, HIEKTPOOCBETUTENBHBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Paznen 4. DiekTpoaAUHAMHUKA

Tema 3. Maznummnoe none. IeKmpomMazHUMHAA UHOYKYUA

ITocrosannabie MaruuThl. B3anMojielicTBHE MOCTOAHHBIX MAarHUTOB. MarHutHoe nojie. Bektop MarHuTHO#
nHAYKOuU. [IpyHIMN Ccyneprno3uiuy MarHUTHBIX mnosied. JIMHMKM MarHuTHOM WMHAyKnuH. KapTuHa nuHMM
MAarHUTHOM MHYKUWU MOJIS MOCTOSHHBIX MAarHUTOB.

MarHuTHOE MoJie MPOBOJHUKA C TOKOM. KapTuHa JMHUN MHAYKIMM MAarHUTHOTO MOJS AJIUHHOTO
MpsIMOTO MPOBOJAHMKA M 3aMKHYTOIO KOJBIIEBOIO IPOBOJHUKA, KaTylIKW ¢ TokoM. OmbIT Opcresa.
BsaumogeiicTBue MpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOAyJb U HallpaBJIcHHE.



Cuna Jlopenna, e€ MOIysb U HalpaBicHue. [[BKeHne 3apsyKEHHOM YaCTHITHI B OJJHOPOTHOM MarHUTHOM
rioste. Pabota cuier Jlopenria.

SIBneHne >MeKTPOMAarHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM HMHAYKIMH. OJNEKTPOIBHXKYIIas
CWJIa UHAYKIUH. 3aKOH IEKTPOMarHUTHON nHAykuun dapanes.

BuxpeBoe anexTpuyeckoe mosie. ONEKTPOABWXKYLIas CUIa UHAYKIUU B MPOBOJHUKE, IBHKYLIEMCS
MOCTYNaTeIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NHayKkTUBHOCTG. SIBIEHNE CaMOMHTYKIUH. DJIEKTPOABIKYILAS CHIa CAMOMHAYKIIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

OneKTpOMarHuTHOE MoJe.

TexHudeckue ycTpoHCTBAa M IMPAKTHUUECKOE IMPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI, 3JE€KTPOMArHUTHI,
3JIEKTPOJIBUTaTeNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHL, HHYKI[IOHHAS 11€Yb.

Jemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE 3IEKTPOHHOT'O IMy4YKa MarHUTHBIM TTOJIEM.

JIvHUM MHAYKIUN MarHUTHOTO TTOJISL.

B3anMozeiicTBue IBYX IPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

HelictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMarHUTHOW WHAYKLIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JEKTPOABIKYIIEH CHIBI MHIAYKIIUN OT CKOPOCTH U3MEHEHHS MarHUTHOT'O TOTOKaA.

SIBneHne cCaMOMHAYKLUY.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

W3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne aelcTBUSA OCTOSITHHOTO MAarHUTa HA paMKY C TOKOM.

HccnenoBanne SBIEHUS IEKTPOMAarHUTHON HHIYKIIHN.

Paspeu 5. KoneGanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE KO1EOAHUS

Konebarenphas cucrema. CBoOogHBIE MeXaHMUeCKHe KoneOanus. ['apmonnueckue konedanus. Ilepuoxn,
gacrora, amImiutyna u (asza kosnebanuil. llpyKMHHBIH MasTHUK. MaTeMaTHUECKHUH MasTHHUK. YpaBHEHHUE
rapMOHHYECKUX KojieOanui. [IpeBpaieHre s3Hepruy Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenphpiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B HACATBHOM KOJIeOaTelnbHOM
KOHTYpe. AHAJIOTHS MEXIY MEXaHMUECKHUMH U 3JIEKTPOMAarHUTHBIMH KoJieOanusamu. dopmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHU B HICAJILHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KojeOaHUSIX. BpIHyXaeHHbIE MexaHM4Yeckue KojeOaHus. Pe3zonaHc.
BrIHyXI€HHBIE JIEKTPOMArHUTHbIE KOJIEOaHusI.

IlepemenHsIil Tok. CHHYCONIaNbHBIN IEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JefCTBYIONIEE 3HAUEHHNE CHIIBI TOKA M HAITPSKEHUS.

Tpancdopmatop. IlpousBoacTBo, nepenada U NOTPeOICHUE IIEKTPHUUECKON SHEPIHU. DKOJIOTMYECKHE
PUCKH TIpYU TPOU3BOJACTBE 3JEKTpPOdHEpruH. KylbTypa HCIONB30BaHUS 3IIEKTPOIHEPTHMHM B ITOBCEIHEBHOU
KHU3HU.

TexHuueckue YCTpOMCTBA M NPAKTHUECKOE IIPUMEHEHHME: DJIEKTPUYECKHH 3BOHOK, T'€HEPATOp
MEPEMEHHOTO TOKA, TMHUH JJIEKTpoIIepeiad.

Lemoncmpayuu

HUccnenoBanne mapaMeTpoB KoyiedaTeIbHOW CHCTEMBI (TIPYXKHHHBIA UITH MaTEMATUYECKUI MasTHUK).

Habnronenue 3aTyxaronux KojaeOaHui.

HccnenoBanne CBOMCTB BhIHYKICHHBIX KOJICOaHUH.

Hab6monenue pesonanca.

CB00OOTHBIE 3TIEKTPOMArHUTHBIEC KOJIEOaHUSI.



OcunmiorpaMmbl  (3aBUCUMOCTU CUJIBI TOKAa M HANpsDKEHUs OT BPEMEHH) AJIsI 3JIEKTPOMAarHUTHBIX
KoJsieOaHuil.

Pe3onanc npu nocnenoBaTenbHOM COEANHEHUH PE3UCTOPa, KAaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUM 3NEKTpoIepeiadm.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUO/Ia MANBIX KoJieOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccnenoBanne nepeMeHHOro TOKa B LEMH U3 MOCIEA0BATENIEHO COENMHEHHBIX KOHACHCATOpa, KaTyIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmHbIE 60JIHbL

MexaHndeckue BOJIHBI, yCIOBHUsS pacrpocTpaHeHus. Ilepumon. CkopocTe pacnpocTpaHEHHsS W JUIMHA
BonHBL. [lonepeuHsle 1 poobHBIE BOMHBL. MHTepdhepeHnrs 1 qudpakis MeXaHHYECKHX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTBh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHBIE BOJHBI. YCIOBHS HM3JIy4EHHUs 3JIEKTPOMATHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B anekTpomarauTHO! BoaHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpaKE€HHUE, TPETOMIICHUE,
noJsipuzanyst, Audpakuus, naTeppepeHnrs. CKOpOCTb AIEKTPOMArHUTHBIX BOJH.

[Ikana 31eKTPOMarHUTHBIX BOJH. [[pUMeHeHHe JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[TpuHMOBI paiuoCBs3U U TeNeBUAEHUA. Painonokanus.

ONeKTpoMarHuTHOE 3arpsA3HEHUE OKPY KaIOIIeH CpeIbl.

TexHudeckue ycTpoHCTBa U MPAKTUUECKOE MPUMEHEHUE: My3bIKalbHbIE HHCTPYMEHTBI, YIbTPa3ByKOBas
JIMAarHOCTHKA B TEXHHUKE U MEAUIIUHE, pajap, paAuonpHUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Jemoncmpayuu

O6pa3oBaHue U pacpoOCTPaHEHUE MTOTIEPEYHBIX U MTPOIOJIBLHBIX BOJH.

Konebmtomeecs Tes10 Kak HCTOUHUK 3BYKA.

Habnronenue orpaxkeHus ¥ MpeIOMIICHUS] MEXaHUUECKUX BOJIH.

Hab6monenune natepdepernny u mudpakiuy MEXaHHIECKUX BOJIH.

3BYKOBO pe30HaHC.

HaGmonenue cBsi3n rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTHTYION U 9aCTOTOM KoJeOaHuH.

HccnenoBanne CBONCTB 3IEKTPOMAarHUTHBIX BOJH: OTpPaKEHHWE, IPEIOMIICHUE, MOJSPU3ALMS,
mudpakys, HTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacnpocTpaHeHHE CBETa B OJHOpOAHON cpene. Jlyu ceta.
ToueuHbI HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXKeHHUs1 cBeTa. [locTpoeHne n300pakeHi B TNIOCKOM 3€pKajie.

[Ipenomnenne cBeta. 3aKOHBI MpENOMJICHUSI cBeTa. AOCONIOTHBIM NOKazaresb mpesiomieHus. llomHoe
BHyTpeHHee oTpakeHue. [IpenensHblil yroi MoIHOro BHYTPEHHETO OTPaXKEeHHsI.

Hucniepcus cBera. CinoxxHbIN cocTaB Oeoro cBera. LseT.

CoOupatomye u paccewBarolive JUH3bBL. ToHKas JmH3a. DOKYyCHOE PACCTOSIHME M ONTHYECKas CHila
TOHKOH uH3bIL. [locTpoeHne n300paxkeHuii B COOMPAIOIINX U pacCenBaIOIINX JUH3aX. PopMyia TOHKOH JIMH3HI.
YBenuuyeHue, 1aBaeMoe JIUH30M.

[Ipenens! NpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHBIE HWCTOUYHUKH. YCJIOBUS HaOIIOIEHUS
MaKCUMYMOB U MUHIMYMOB B HHTep(EPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hudpaknus ceera. dudpaxiuonnas pemérka. YcjaoBue HAONIOJNCHUS TJABHBIX MaKCUMYyMOB MpHU
MaICHU MOHOXPOMATHYECKOTO CBeTa Ha JU(DPAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHnyeckue ycTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: OYKH, Jyma, (oToammapaT, MPOeKINOHHBIHN
anmapar, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHASI ONITHKA, TU(PAKIIMOHHAS PEMIETKA, TTOJISIPOUI.

Lemoncmpayuu

[IpsimonmHEiHOE pacpocTpaHeHne, OTPAXEHHUE U IpeloMIIeHne cBeTa. OnTHYecKue mpudopEI.

[TonHoe BHyTpeHHee oTpakeHne. Moaens CBETOBO/IA.

HccnenoBanne cBOMCTB M300pakeHUH B INH3AX.



Mojenu MUKpOCKOTIa, TEJIECKOTA.
Hab6monenue uaTepdepeHITIN CBETA.
Habnronenune audpaxumu csera.
Habnronenue aucnepcun ceera.
[Tosmyuenue criekTpa ¢ MOMOIIBIO PU3MBI.
[ony4enue criekTpa ¢ MOMOIIBIO TUPPAKIUOHHON PEILIETKH.
Habnronenue nosisipuzanuu ceera.
Yuenuueckuii skcnepumenm, nabopamoprule pabomol
N3mepenne nokazatesns MpeaoMIIeHHs CTeKIa.
HUccnenoBanue cBoiicTB M300pakeHUH B INH3aX.
Habnronenue aucnepcun ceera.
Pasnes 6. OcHOBBI clieHAIBLHON TEOPHH OTHOCHTEIBHOCTH
'panuiiel  NPUMEHUMOCTH — KJIACCHMYECKOH  MeXaHHKH.  [locTynmaTel  CHEUMalbHOW — TEOpHH
OTHOCUTENILHOCTH: HWHBAPHAHTHOCTb MOJIYJS CKOPOCTH CBeTa B Bakyyme, NPHHLIUI OTHOCHTEIBEHOCTH
OHHIITENHHA.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/lJIeHHe BPEMEHU U COKpAIleHUE ITHHBEI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPrUel U UMITYJIBCOM PEJISITUBUCTCKOM YacTUIIBI. DHEPTHsI TOKOSI.
Pasnen 7. KBanToBas ¢puznka
Tema 1. dnemenmol K8AHM OGO ONMUKU
®otonsl. Dopmyna [Inanka cBs3u HEprun (OTOHA C €r0 YACTOTOH. DHEPTUS U UMITYJbC (POTOHA.
Otkpeitue n uccnenpoBanue horodddexra. Omeitel A. I'. CtoneroBa. 3akoHbl poTodddexTa. YpaBHEHHE
Ounmrerina s poroddderra. «KpacHas rparumay dhorodddexra.
Hasnenue ceera. OnbiThl I1. H. JleOenena.
XHMHYECKOE NEUCTBUE CBETA.
TexHuueckue ycTpoiicTBa M MNpakTHYECKOe NpUMEHeHHe: (GOTo3neMeHT, (OTONATUUK, COJHEYHAs
Oarapesi, CBETOTO/T.
Lemoncmpayuu
®oro3dexT Ha ycTaHOBKE ¢ MUHKOBOW TUIACTHHOM.
HUccnenoanne 3akoHOB BHeENTHeTo (hoTodddexra.
CBetoauon.
ConneuHast Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopra no paccesnuto o -uactuu. IlmanerapHas Mozxenb aToma.
[Toctynarer bopa. Wsnydyenue u morsomeHnue (HOTOHOB NMPH MEPEXO/e aroMa C OJHOTO YPOBHSI SHEPrud Ha
npyroil. Bunel ciektpo. CekTp ypOBHEHN SHEPTUU aTOMa BOAOPOAA.
Bonnossie cBoiicTBa yacTtull. Bonuel ne bpoitna. KopoyckyasipHO-BOIHOBOH Ayaiu3M.
CroHTaHHOE U BBIHYKJICHHOE HU3JTy4CHHE.
TexHuueckue ycTpoiicTBa M NMPakTHYECKOEe NMPUMEHEHUE: CIIEKTPaIbHbBIM aHalu3 (CHEKTPOCKOM), J1asep,
KBaHTOBBIH KOMIIBIOTED.
Lemoncmpayuu
Mopens onsita Pesepdopna.
Onpenenenne IIMHBI BOJIHBI JIa3epa.
Habmonenne muHeHYaThIX CIIEKTPOB W3TYUCHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol
Hab6mronenune nuaegaToro CriekTpa.
Tema 3. Amomnoe sopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIINE CIOXKHOCTh CTpOoeHUs siapa. OTKpBITHE pajgnoakTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHdo cocTaBa paadoaKTHBHOrO wu3inydeHus. CBoiicTBa anbda-, OeTa-, ramma-
W3JIy4eHus. BiausHue painoakTHBHOCTH HA KUBBIE OPraHU3MBI.



OTkpeITHE TIPOTOHA W HEWTpoHa. HykimonHas moxmens smpa Ieiizenbepra—lBanenko. 3apsa sapa.
MaccoBoe uucio sapa. M30Tomnsl.

Anbda-pacnan. DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnai. 'aMmma-u3iyueHne. 3aKkoH paIuoaKTUBHOTO
pacnaza.

DHeprus cBs3M HYKJIOHOB B sape. SAnepHsie cuibl. Jlegext macch siapa.

SnepHble peakiun. [lenenue u cuHTes3 Anep.

SAnepusnii  peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W TEpCIEKTUBBI SACPHOH SHEPreTHKH.
OKOJOrMUYeCKUe acTeKThI sIEPHOIN SHEPTEeTHKH.

OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOAEHHS U PErUCTPALMU 3JIEMEHTAPHBIX YaCTHII.

OyHnamMeHTaNbHbIEe B3aUMOIEHCTBUS. EAMHCTBO pU3HuecKOl KapTHHBI MUDA.

TexHudeckue yCTpoiiCTBa M NpPaKTHMUECKOE IpPHUMEHEHME: A03UMETp, Kamepa BumnbcoHa, snepHBIH
peakTop, aroMHasi boMoOa.

Jemoncmpayuu

Cu€TunK HOHM3UPYIOIUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

HUccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (oTorpadusim).

Pasnes 8. DineMeHTHI aCTPOHOMUM M ACTPOPU3UKHU

Otansl pa3BUTHs acTpoHOMUU. [IpuKiIanHoe 1 MUPOBO33pPEHYECKOE 3HAUEHHE aCTPOHOMUH.

Bup 3Bé3nnoro Heba. Co3Be3us, sipKue 3BE3/bI, IUTAHETHI, UX BUAUMOE IBHKCHUE.

ConHeyHas cuctema.

Comnnne. Conneunass akTHBHOCTh. Vcrounumk osHeprun ConHila U 3BE3A. 3BE3NBI, MX OCHOBHBIC
XapakTepucTuKu. JlpnarpaMMa «CIeKTpaibHBIH KJIACcC — CBETHUMOCTBY. 3BE3MBI IJaBHOM MOCIEAOBATEIbHOCTH.
3aBHCUMOCTb «Macca — CBETHMMOCTBY UIsl 3BE3] TJIABHOM mocienoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3 M.
CoBpeMeHHbIE IPEICTABICHUS O IPOUCXOKACHUN | 3BoMonry CoHLA U 3BE31. DTambl )KU3HH 3BE3 .

Mneunsiii [Iyte — Hama I'anaktuka. ITonoxxenue u nBuxenue ConHua B [MamakTuke. THIBI ralakTHK.
Pagnoranaktuku u kBazapbl. YEpHBIE ABIPHI B SIIPax rajJakTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa60ma. Paz6eranne ranaktuk. Teopust bonbiioro B3pbiBa.
PenukroBoe uznyyenue.

MacmrabHast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnslie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPY)KEHHBIM TIJ1a30M C HCIIOJIb30BAHHUEM KOMIIBIOTEPHBIX MNPWIOKEHUH Ui
OIIpENeNICHUs TIOJIOKEHUs HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJYIIAPHS U SIPKUE 3BE3MBI.

Ha6monenus B teneckon Jlynsl, mnaner, Mieunoro [lyTu.

Oo0o0maronee MOBTOPeHUE

Pone ¢usukn u acTpoHOMHM B 3KOHOMHYECKOH, TEXHOJOTHUECKOH, COLMAbHON M 3THYECKOH cdepax
JeSITENIbHOCTH YeJIOBEKa, PoJib U MECTO (DM3MKU U aCTPOHOMHH B COBPEMEHHOH HAay4YHOH KapTWHE MHUpa, POJb
¢usnueckoil Teopuu B (HOPMHUPOBAHUM NPEACTABICHHH O (U3UUECKOW KapTUHE MHpa, MECTO (DHU3NYECKOH
KapTHHBI MHUpa B 00IIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTaBICHUH O IPUPOE.

Me:xnpeaMeTHbIe CBSI3U

Nzyuenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kitacce OCYIISCTBISETCS ¢ YYETOM COAEpKATEIbHBIX
MEXITPEIMETHBIX CBSI3EH ¢ KypcamMy MaTeMaTHKd, OUOIOTUH, XMMHUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuvle noHAmuUsA, CBI3aHHBIE C N3YYEHHEM METOJIOB HAYYHOTO MTO3HAHMS: SIBICHNE, HAYIHBIN
¢axT, Tunores3a, GU3NUECKasi BEIIMUNHA, 3aKOH, TEOPHS, HAOIIOIeHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJICTh,
V3MEpeHHe.

Mamemamuka: pelieHHe CHCTEMBI ypaBHEHWH, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKINU HA OCH KOOPIMHAT,
CIIO)KEHHE BEKTOPOB, IMPOM3BOJHBIE JJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOA0OUS TpPEyroJbHUKOB,
OMpeIe/ICHHE TUIOIIAIN IIOCKUX (GUTYp U 00bEéMa Tell.



buonozus: 3nexTpuueckue sBICHUS B XKUBOH Ipupoze, KonedaTeslbHble IBIXKEHHS B XKHUBOH IPUPOJE,
ONTUYECKUE ABJICHUS B )KUBOW MIPUPOJIE, NIEHCTBUE padallii HA )KUBbIC OPTaHU3MBI.

Xumus: CTpoeHHE AaTOMOB M MOJEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPIABIX TeN, MEXaHU3MBI
00pa3oBaHUsl KPUCTAJUIMYECKOH PELIETKH, CIICKTPAIbHBINA aHaIH3.

T'eoepaghusa: mMarHUTHBIC TIONIOCA 3€MIIH, 3aIeKH MAarHUTHBIX pyl, GOTOCHEMKA 3€MHOI MOBEPXHOCTH,
IIPEICKAa3aHUE 3EMIIETPSICCHUN.

Texnonozcus: TUHUU JIEKTPOIEpEad, TEHEPATOP IEPEMEHHOTO TOKA, 3JIEKTPOJBUraTeNb, HHAYKIIMOHHAS
neds, panap, paguonpuéMHHK, TENeBH30p, aHTeHHa, TenedoH, CBY-meub, NPOEKIMOHHBIN ammapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHAs1 OaTapesl.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUSA
OcBoenne yueOHoro mpeamera «@Pusuka» Ha ypoBHE cpeaHero obuiero oOpazoBaHus (0a30Bblif ypOBEHb)
JOJDKHO ~ 00ECHEeUuTh JOCTM)KEHHE  CIIEAYIOIIUMX JUYHOCTHBIX, METampeJMETHBIX W  IPEeIMETHBIX
00pa3oBaTeIbHBIX Pe3yIbTATOB.

JIMMHOCTHBIE PE3YJIbTATHI

JluuHOCTHBIE pe3yibTaThl OCBOCHUS YydeOHOro mpenmera «®Du3MKa» MOIKHBI OTpaXkaTh TOTOBHOCTH M
CIOCOOHOCTh  OOYYaOIMXCSl PYKOBOACTBOBATHCS CHOPMUPOBAHHOW BHYTpEHHEH IO3WIMEH JUYHOCTH,
CHUCTEMOH  I[IEHHOCTHBIX  OpHUCHTAIM, [O3UTHUBHBIX BHYTPEHHHX  yOEXKICHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIECTBA, PACHIMPEHUE KUZHEHHOT'O OIBITA U OIBITA IESTEILHOCTU B
mpoliecce peaar3anii OCHOBHBIX HAPaBJICHHU BOCTUTATELHON IESTEILHOCTH, B TOM YHCIIE B YACTHU:

1) rpaskaaHCKOro BOCIMTAHUS:

c(OPMHUPOBAaHHOCTh TPAKAAHCKOW TO3MLMM OOYyYarowmerocs Kak AaKTHBHOTO W OTBETCTBEHHOTO WIEHA
POCCHICKOTO O0IIIECTBa;

MPUHATHE TPAAULIUOHHBIX O0IIEYEIOBEYECKUX TYMAHUCTUIECKHX U IEMOKPAaTHIECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATENBHOCTh B HHTEpECax TIPa)KIaHCKOro OOIIECTBa, y4yacTBOBAaTb B
caMOYIIpaBJICHUH B 00pa30BaTeIbHOM OpraHu3alyy;

YMEHHUE B3aMMOJICHCTBOBATD C COLIMANBHBIMU HHCTUTYTaMH B COOTBETCTBHH C UX (QYHKUMSMH U Ha3HAUCHUEM;
TOTOBHOCTh K TYMAaHUTapHON M BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTb POCCUHCKON IPaKIaHCKON MICHTUYHOCTH, IATPHOTH3MA;

LEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTHXKEHMSM POCCHHMCKHMX YYEHBIX B 001acTH
(U3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OLICHWBAaTh CUTYalMI0O M NPHUHHMAaTh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYSICh Ha MOpaJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B ACATEILHOCTH yUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOWYMBOTO OYAyILIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUA:

3CTETUUECKOE OTHOILIEHUE K MUPY, BKJIIOUYas 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYIIEro (PU3NUECKON HayKe;
5) TpynoBoro BocnuTaHusM:

WHTEpeC K PasiuyHbIM cdepam Npo(ecCHOHATHHON NeATENFHOCTH, B TOM 4YHCIE CBS3aHHBIM C (PU3HKON U
TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymed mpodeccur W peann30BBIBATH COOCTBEHHBIE
KU3HEHHBIE TIJIaHEI,

TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHMI0 W CaMOOOpa3oBaHUIO B 00JacTH (PU3MKHM HAa MPOTSHKEHHH BCEH
KHU3HH;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb IKOJIOTUIECKOH KYJILTYPHI, 0CO3HAHUE III00aTBHOTO XapaKTepa IKOJOTHYECKHX MPoOIeM;
IJIAHUPOBAHUE U OCYILECTBICHUE JIEUCTBUN B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMS ILieJied yCTOWYHMBOTO
Pa3BUTHS YEIOBEYCCTBRA;



paciIpeHne OIbITa JESITEIBHOCTH JKOJIIOTUYECKOW HAINPAaBICHHOCTH HA OCHOBE HMMEIONIMXCS 3HAHHWN T10
busuke;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpPMUPOBAHHOCThL MHPOBO33PEHUS, COOTBETCTBYIOIIECIO COBPEMCHHOMY YPOBHIO pa3BUTHS (HPU3NUECKOU
HayKH;

OCO3HAaHUE IIEHHOCTU HAYYHOHW JCSATEIHLHOCTH, TOTOBHOCTh B MPOIECCE H3YyYCHUS (PU3UKUA OCYIIECTBIATH
MPOSKTHYIO M UCCIICIOBATENBCKYIO ICATCILHOCTh HHIMBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

IMo3naBaTeqbHbIE YHUBEpPCAJIbLHbIE YUeOHbIE 1eiicTBUS

ba3oBble Joruueckue geiicTBus:
CaMOCTOSITEIHHO (hOPMYITUPOBATh M aKTYaJIM3UPOBATH POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
OTIPEEIATh LeNN ACSITEIbHOCTH, 3aaBaTh HapaMeTPhl U KPUTECPUH UX JOCTUKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTHU M MPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBICHUSX;
pa3pabaThiBaTh TUIAH PEUICHHS MPOOJEMBI C YIETOM aHAIN3a UMEIOIIUXCS MAaTEPUAIBHBIX U HEMaTepHaIbHBIX
peCypcoB;
BHOCUTh KOPPEKTHUBHI B JCSTEIBHOCTH, OIICHHMBATH COOTBETCTBHE pE3YyJIbTAaTOB IICNISIM, OILICHUBATH PUCKH
MOCJIEACTBUIN IEATCILHOCTH,
KOODJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSX PEAJbHOTO, BUPTYaJLHOTO M KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBUS;
pa3BHUBaTh KPEATHBHOE MBIILJICHUE MTPH PEIICHUM KU3HESHHBIX ITPOOJIEM.

ba3oBble uccienoBaTe/bCKUE AeHCTBUS:
BIIA/IETh HAYYHON TEPMUHOJIOTHEH, KIFOYEBBIMH IMMOHATHSIMH U METOAAMH (DU3MUECKON HAYKH,
BIIQ/IETh HABBIKAMH Y4e€OHO-MCCIEAOBATENbCKOW W TPOEKTHOH JesATeNbHOCTH B 0o0JacTH  (PU3MKH,
CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITETHHOMY TIOMCKY METOJIOB peImIeHHs 3amad  (U3NIECKOTO
colep:KaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;
BIIQJIETh BHUJAMH JIEATEIBHOCTH II0 TOJYYSHHIO HOBOTO 3HAHHS, €r0 HWHTEpPIIPEeTalud, NpeoOpa3oBaHHUI0 H
MPUMEHEHHUIO B Pa3lIMYHBIX YYeOHBIX CUTYAIlMsIX, B TOM YHCIE TIPU CO3JaHUH YYeOHBIX MPOEKTOB B 00JAcTH
(u3ukwy;
BBUSIBIISATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3M U AKTyalM3UPOBATH 3aJady, BBIIBUraTh THUIOTE3y €€ PELICHHS,
HaxOJUTh apr'yMEHTHI [l I0Ka3aTeNIbCTBA CBOUX YTBEPKACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;
AHAJIU3UPOBATH MOJIYYCHHBIE B XOJI€ PELICHUS 3a/1aull PE3YJIbTaThl, KPUTUYECKU OLIEHUBATHh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTh U (HOPMYIMPOBaTh COOCTBEHHBIE 3aladdl B 00pa30BATENbHOW MAESITEIHHOCTH, B TOM 4YHUCIE TpU
W3Y4YeHUU QU3UKH;
JlaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, OIICHUBATh IIPUOOPETEHHBIN OTIBIT;
YMETh IIEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTHYECKYIO 00JIACTh JKU3HECSITETLHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX ITPEIMETHBIX 00JIaCTel;
BBIJIBUTaTh HOBBIE UEH, IPEAJIaraTh OPUTMHAIIbHBIE MTOAXObl U PEILICHNUS;
CTaBUTH MPOOJIEMBI U 3a]]a4H, TOIYCKAIONIUE aTbTePHATHBHBIE PEIICHUS.

Pabota ¢ undopmanueii:
BJIQJICTh HABBIKAMM IOJIydeHHS HH(pOpMamuyu (U3MYECKOrOo COACP)KAHUS M3 HCTOUYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIbHO OCYIISCTBIIATH MMOUCK, aHAJIN3, CUCTEMAaTH3AIMI0 U HHTEPIPETALINI0 HHPOPMAIIMK Pa3InIHbBIX
BUJIOB U (hOPM TIPEICTABIICHHS,
OTICHUBATh JJOCTOBEPHOCTH MH(MOPMAITHH;
KCIIOJIb30BaTh CPEICTBA MH()OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX,
KOMMYHHUKAQTHBHBIX M OPIraHM3allMOHHBIX 3a7ad C COOJIIOJICHUEM TpeOOBaHUN SPrOHOMHUKH, TEXHHUKH
0€30MacHOCTH, THUTHEHBI, PECYpPCOCOEPEIKEHHUs, MPABOBBIX M OSTHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30macHOCTH;
CO3/1aBaTh TEKCThI (PU3NYECKOIO COJACPIKAHUSA B Pa3IMUHBIX (popMarax ¢ y4éToM HazHauyeHUs MH(OPMAILIUU U
LIEJICBON ayJUTOPHHU, BBIOUPast ONTUMAIbHYIO (OPMY MIPEICTABICHUSA U BU3YyaTH3aI[1H.



KomMMyHuKaTHBHBIC YHHBepPCaJIbHbIe Y4eOHbIe elCTBHS:
OCYILECTBIIATH OOIEHHE Ha YPOKaxX (PU3UKHU U BO BHEYPOUHOH IEATEILHOCTH;
pacno3HaBaTh NPEANOCHIIKH KOHGIUKTHBIX CUTYallui U CMSIT9aTh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTHYHO U3NAraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U UCIO0JIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBHIYalIbHOH PabOTHI;
BBIOMpATh TEMAaTHUKY U METOJbl COBMECTHBIX IEHCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3ZMOYKHOCTEH KasKAOTO
4iieHa KOJUIEKTUBA;
NPUHUMATh LENW COBMECTHOW JESTENbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH JEUCTBHS IO €&
JOCTIDKEHHIO: COCTAaBIISATh IUIAH JEHCTBUH, pacmlpeleNsiTh PO ¢ Y4ETOM MHEHHH yYacTHUKOB, 00CYXJaTh
pe3yAbTaThl COBMECTHOM pabOTHI;
OLIEHMBATh KAYECTBO CBOETO BKJIaZa M KKIOTO YYACTHHKA KOMaHABI B OOIIMI pe3ynabTaT MO pa3paboTaHHBIM
KPUTEPHSM;
npeliaraTh HOBBIE MPOEKTHI, OIICHWBaTh HICH C TMO3WLUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYMMOCTH;
OCYIIECTBIATH MO3UTUBHOE CTPATErHUECKOE MOBEACHUE B PA3IMYHBIX CUTYalHUsX, MPOSBISATH TBOPUYECTBO H
BOOOpakeHHe, ObITh MHUITUATHBHBIM.
PeryasiTuBHbIE yHUBepcadbHbIe yUeOHbIE AeficTBUS

Camoopranuszanus:
CaMOCTOSITEIBHO OCYIICCTBISITH MO3HABATEIBHYIO JESITENBHOCTh B 00JaCTH (PU3UKH U aCTPOHOMUH, BBISBISTH
mpoOJIeMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITETIbHO COCTaBJATh IUIAH pEUIeHWs pacuyéTHBIX M KAadeCTBEHHBIX 3ajay, IUIaH BBINOJIHEHUS
MPAaKTUIECKOH PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYaLlUsIM;
pacimpATh paMKH y4eOHOTo peIMeTa Ha OCHOBE JIMYHBIX PEANIOYTECHUI;
JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PELICHNUE;
OLIEHMBATh IPUOOPETEHHBIH OIIBIT;
croco0CTBOBaTh (DOPMHUPOBAHUIO U TIPOSBICHUIO 3PYIUIMHA B 00NacTH (PU3UKH, IMOCTOSHHO TOBBIIIATH CBOU
00pa3oBaTeIbHbIA U KYJIbTYPHBII YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:
JlaBaTh OLICHKY HOBBIM CHTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHHBATH COOTBETCTBUE
Pe3yIbTaTOB LEIsM;
BJaJIeTh HaBBIKAMH I103HABATEILHON pe(IEKCHH KaK OCO3HAHHS COBEPILACMbIX AEHCTBHNA M MBICIMTEIBHBIX
MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHHIA;
WCTIONB30BaTh NPUEMBI pedIIeKCUH 1151 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHNUS;
YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEILIEHUS [0 UX CHUKEHUIO;
MPUHUMATH MOTHBBI U apI'YMEHTHI APYTHX MPH aHAJIN3€ PE3YIIbTATOB ACATEILHOCTH;
MPUHUMATE ce0s1, MOHUMAs CBOU HEJJOCTATKU M JOCTOMHCTBA;
MPUHUMATH MOTHBBI U apIYMEHTBI APYTHX MPH aHAJIN3€ PE3YIIbTATOB ACATEILHOCTH;
MPU3HABaTh CBOE MPABO U MPABO APYIUX HA OMINOKH.
B mpouecce nocTikeHNs IMYHOCTHBIX PE3YJITATOB OCBOCHHUS MPOTPAMMBI 10 (HU3HMKE sl YPOBHS CPEIHETO
obmero oOpa3oBaHUs y OOYdYalOMIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA HMHTEIUIEKT, MpeIoIararoiiui
c(hOpMHUPOBAHHOCTE:
CaMOCO3HAHMSI, BKITFOYAIONIET0 CIOCOOHOCTh TOHMMATh CBOE AMOIMOHAIILHOE COCTOSHIE, BUACTh HAPABICHUS
pa3BUTHS COOCTBEHHOMN dMOITMOHAIILHOU cepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpEeryJIUPOBaHUs, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHNE MTPHUHUMATh OTBETCTBEHHOCTH 33 CBOE TIOBEJICHHE,
CIOCOOHOCTh aJlalTUPOBAThCA K OMOIMOHAIBHBIM W3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;
BHYTpPEHHEH MOTHBAIMU, BKJIOYAIONIEH CTpEeMIICHHE K JIOCTWDKCHHIO IIEIH | YyCIeXy, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOXKHOCTEIA;
OMITATUH, BKIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh SMOIMOHAIBLHOE COCTOSHHE JAPYTHX, YYUTHIBATH €0 IPH
OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTH K COYYBCTBHIO U CONEPEKUBAHUIO;



COLIMABHBIX HABBIKOB, BKJIFOYAIONINX CTIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C IPYTHMH JIOIBMH, 3a00THTHCS,
MPOSIBIISITH MHTEPEC U pa3pemaTh KOHPIUKTHI.
HPEJIMETHBIE PE3YJIBTATDI

K xonmy obOyuenus B 10 kiaacce mpeAMETHBIC Pe3y/bTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpHMEpax poJib U MECTO (U3UKU B (POPMHUPOBAHMHM COBPEMCHHON HAydHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B MPAKTHUUECKON ACSITEILHOCTH JIIOICH;

YYATHIBATh TPAHWIBI MPUMEHEHUS W3YYEHHBIX (H3WUECKUX MOJeNeld: MaTepuaigbHas TOdYKa,
WHEpIHaibHas CHCTeMa OTcuéra, abCONOTHO TBEPAOE TENO, W/ACANBHBIM Ta3, MOJIENHd CTPOSHHUS Ta30B,
KHUAKOCTEHN W TBEPIIBIX TEI, TOUCTHBIHN dIEKTPUUECKUH 3aps/] IPHU pelIeHny GU3NIECKIX 3a7ad;

pacrio3HaBaTh (PU3NYECKHUE SBICHUSA (MPOIECCH) W OOBICHATH WX HAa OCHOBE 3aKOHOB MEXaHHWKU,
MOJIEKYJISIPHO-KMHETHYECKOH TEOpHHM CTPOCHHMS BEIIECTBA H  JJEKTPOJAWHAMHKH: DPAaBHOMEPHOE H
PaBHOYCKOpEHHOE TPSAMOIIMHEHHOE IBUKEHHE, CBOOOAHOE MajleHre Tell, BIKEHUE 110 OKPYKHOCTH, MHEPITHS,
B3amMozeiicTBre Ten, nuddysus, OpOyHOBCKOE NBIKEHUE, CTPOCHHE KUAKOCTEH M TBEPIBIX Tell, N3MEHEHHE
0o0BEMa Tenm MpH HarpeBaHWW (OXJIAXKICHWH), TEIJIOBOE PAaBHOBECHE, HCIAPEHHE, KOHICHCAIWS, IUIaBIICHHE,
KpUCTAIUTH3AIINS, KATIEHHE, BIAXXHOCTh BO3/TyXa, MOBBIIIICHUE NaBIEHIs Ta3a MPH ero HarpeBaHUH B 3aKPBHITOM
cocyzie, CBI3b MEXKIy HapaMeTpaMd COCTOSHHS Ta3a B H30MIpOIeccax, HEKTPH3AIMs Tell, B3aNMOCHCTBUE
3apsoB;

ONHCHIBATh MEXAaHMYECKOE JBIDKEHUE, WCIONb3ysd (HU3nueckne BeIMYWHBL KOOPAWHATA, ITyTh,
MepeMeneHne, CKOpOCTh, YCKOpDEHHEe, Macca Tena, Chjla, HWMIYJIbC Telna, KHHETHYeCKas JHEPIusd,
MOTEHIIMANbHAS JHEPrus, MeXaHndeckas padoTa, MEXaHW4YECKass MOIIHOCTh; TPH OIUCAHUH MPABHIHEHO
TPaKTOBAaTh (PH3UYECKHUN CMBICT MCHOJB3YyEMBIX BEIMYHH, UX 0003HAUEHUS W €IWHUIIBI, HAXOOUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (U3UIECKYIO BETMUNHY C IPYTUMH BETUINHAMU;

ONHCHIBATh M3y4YCHHBIE TETUIOBBIE CBOWCTBA TEN W TEIUIOBBIC SBICHUS, WCIONB3YysA (pr3udeckue
BEJIMYMHBL: JTABJIICHUE Ta3a, TeMIepaTypa, CpeIHssl KHHETHIECKas dHEPIUsl Xa0THIECKOTO JBIDKEHUS MOJEKY,
CpeIHEeKBaJpaTHIHAs CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHl, BHYTPEHHSS OJHEprusa, pabora Tasa,
KO3 (UITUECHT MOJIE3HOTO JEHCTBHS TETJIOBOTO IBUTATEINS;, IPYU ONMHCAHWH MPABIIFHO TPAKTOBATh (PU3NIECKHA
CMBICJI HMCIIOJIb3YEMBIX BEJIUYMH, UX 0003HAUCHUS M CIAUHMIIbI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTaHHYIO
¢bu3UYecKyIo BEIUUUHY C IPYTHMMH BEINYNHAM;

OTIMCHIBATh M3YyYCHHBIE DJICKTPUUECKHE CBOWCTBA BEIMIECTBA M DIICKTPUUYCCKHUE SBJICHHS (TIPOIECCHI),
WCTIOJIB3YS (DU3MUYSCKUE BEIMYMHBI: JJICKTPHUUSCKUN 3apsj, 3JIEKTPUUECKOE II0JIe, HamnpsKEHHOCTh TOJI,
MOTEHIIMA, PA3HOCTh MOTEHIIMAJIOB; PU OMUCAHUH ITPABHIILHO TPAKTOBATh (PU3UUYCCKUI CMBICI UCIIOIb3yEMbIX
BEJIMYMH, UX 0003HAUYCHHUS U CAMHHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIIUE TAHHYIO (DH3MUECKYIO BETMUUHY C
JIPYTUMU BEIMUYUHAMU;

AHAJIM3UPOBATh (PU3UUECKHE MPOIIECCHI U ABJICHMS, UCIIONIb3Ys (PU3NUCCKUE 3aKOHBI U MPUHIIMIIBI: 3aKOH
BcemupHoro tsarorenus, [, II u III 3akoHsl HblOTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOW HSHEpPIruH, 3aKOH
COXpaHEHUS UMITYJIbCa, MPUHITUI CYIEPIIO3UIINHA CHJI, TIPUHIIUIT PABHONIPABUS WHEPIIUATBHBIX CHUCTEM OTCUETA,
MOJICKYJIIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BBIE 3aKOHBI, CBSI3b CPEJHEH KUHETHYECKOU
SHEPrUM TETUIOBOTIO JIBHXKEHHS MOJICKYJI ¢ aO0COJIFOTHOM TeMIIepaTypoii, epBbIi 3aKOH TEPMOIMHAMUKH, 3aKOH
COXpaHEHUS IEKTPUIECKOro 3apsja, 3akoH KyioHa, mpyu 3TOM pas3inuyarh cIOBECHYIO (OPMYyITHPOBKY 3aKOHA,
€ro MaTeMaTHIeCKOe BBIPAKEHUE U yCIIOBHS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TPUHITUIIBI JEHCTBUS MAIH, MPHOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iuvaTh
YCIIOBHSI X O€30TIaCHOTO MCIIOIH30BAHUS B TTIOBCEIHEBHON JKU3HM;

BBIIOJIHATh 3KCIIEPUMEHTBI TI0 UCCIEAOBAHUIO (DPU3NUECKHUX SIBJICHUH M MPOIECCOB C KCIOJIb30BaHUEM
NPSIMBIX M KOCBEHHBIX H3MEpPEHUH, MpU 3TOM (GOPMYIHPOBATh MPOOJIeMy/3a1auyy M THIOTE3y y4eOHOro
AKCIIEpUMEHTa, COOMpAaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYIOBaHMS, IPOBOANTH OIBIT U (POPMYyIHPOBATH
BBIBOJIBL;

OCYIIECTBJIATh TMPSMbIE W KOCBEHHBIE M3MEpeHUS (U3NYECKUX BEJIMYWH, IMPU 3TOM BBIOUPATH
ONTUMATBHBIH CITIOCO0 M3MEPEHUS U UCTIOIh30BATh M3BECTHBIC METO/IbI OIIEHKH MOTPEITHOCTEH H3MEPEHHUIA,



HCCIIE0BAaTh 3aBUCHMOCTH MEXIy (GU3HMUECKUMH BEITMYMHAMH C HCIIOJIb30BAaHUEM NPSMBIX M3MEPEHHUH,
IpU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCHPOBATh DPE3yJbTAThl INOJYYEHHOW 3aBUCHMOCTH (U3HMUYECKUX
BEJIMYMH B BHJIE TaOIUI U rpah)uKOB, AETaTh BBIBOJBI IO PE3yIbTaTaM HCCIICAOBAHMUS;

coOmoaate mpaBuia O€30MacHOro TpyJa IpH TNPOBEACHWH HCCICJOBaHUM B paMKax Y4eOHOTO
SKCHEPUMEHTa, Y4eOHO-UCCIEN0BATEILCKON U MPOEKTHON AEATENbHOCTH C HCIONBb30BAaHHEM H3MEPHTENBHBIX
YCTPOUCTB U 1a00PaTOPHOr0 000PYAOBAHUS;

pemaTs pacyéTHBIE 3a1a4d C SBHO 33JaHHOW (HU3NUYECKOW MOJEIBIO, UCIONB3Ys (PU3UUECKUE 3aKOHBI U
NPUHIMIB, HA OCHOBE aHajM3a YCIOBHS 3aJaud BBIOMpaTh (DU3WYECKYI0 MOAENb, BBINEIATH (UIUUECKHUE
BEIMYMHBI U (HOpMYJBI, HEOOXOAMMbIE AJsl €€ pEeLIeHUs, NPOBOAMTH pAacuéThl U OLIEHUBATH PEATLHOCTD
MOJYYEHHOT0 3HaUeHHs (PU3NIECKON BEITNUUHBL;

pemaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAaWBaTh JIOTHUECKH HEMPOTHBOPEUMBYIO LEMNOYKY PacCyKACHUH ¢
OTIOpOY Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHMUS,

WCTIONB30BaTh MPH PElICHUH YU9eOHBIX 3a7au COBpeMEHHbIE HH(POPMAIIIOHHBIC TEXHOJIOTHH JUIA TTOHCKA,
CTPYKTYpHUPOBaHHUS, HHTEPHpPETallMd W MpPEACTaBICHHUs Yy4eOHOW W HayYHO-TIOMYNAPHOH wuH(pOpManuy,
MOJYYEeHHON U3 Pa3InYHbIX HCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJy4aeMyt0 HH(POPMALIUIO;

NPUBOIUTH TPHMEPHl BKIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

WCTIONB30BaTh TEOPETHYECKUE 3HaHHWs 1O (U3UKE B TOBCEAHEBHOW KH3HM Ui OOeCHeYeHHs
0e30macHOCTH MpU OOpallleHnH ¢ MPUOOpaMHM M TEXHHMYECKHMH YCTPOHCTBAMU, JAJISI COXPAHEHHUS 3I0POBbS H
COOJIIOICHUS] HOPM IKOJIOTHUYECKOT0 IIOBEJICHUS B OKpYKaloIlel cpeje;

paboTaTh B TpymIe ¢ BHIMOJHEHHEM PAa3JIMYHBIX COLHAJIBHBIX POJel, TIaHUPOBAaTh PabOTy TPYIIIHI,
palMOHATIBHO PACIPEACTATh OOSM3aHHOCTH M IUIAHUPOBATh MAEATEILHOCTh B HECTAaHIAPTHBIX CHTYaIUIX,
aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 yYaCTHUKOB IPYIIIEI B PEIICHUE PACCMaTPUBAEMOIl IPOOIEMBI.

K konmy oOyuenmss B 11 Kiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

JEMOHCTPHPOBAaTh Ha NpPUMEPax poib M MECTO (U3UKH B (POPMHPOBAHWU COBPEMEHHOH HAay4dHOM
KapTUHBI MUpa, B Pa3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B MPAKTUYECKON AESITEIbHOCTH JIOACH,
HEJOCTHOCTh U €JMHCTBO (PU3MYECKOH KapTHHBI MHPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS N3YyYEHHBIX (PU3NYECKUX MOJENeH: TOUSUHBIH 3JIeKTPUIECKHH 3apsis,
Jqyd CBETa, TOYCYHBI HMCTOYHHMK CBETa, sACpPHAs MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siapa Hpu
penieHnn (pU3NIeCKuX 3a/1ad;

pacno3HaBaTh (pU3MYECKUE SIBICHUS (IIPOLECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB DJIEKTPOJANHAMUKH
Y KBAaHTOBOH (PM3MKH: DIIEKTpUYECKasi IPOBOJUMOCTb, TEIFIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JICHCTBHSA
TOKa, B3aUMO/ICHCTBHE MarHUTOB, JICKTPOMArHUTHAS WHIYKLIHS, JEHCTBHE MarHUTHOTO TI0JIS1 HA TIPOBOJHUK C
TOKOM M JIBIKYIIWHCS 3apsiji, dJIEKTPOMArHUTHBIE KOJEOAHWS M BOJHBI, NMPSIMOJIMHEWHOE pPaclpoCTpaHEHUE
CBETa, OTPAXCHHUE, NpPEIOMIICHHE, MHTepQEepeHIHs, AUPpaKIus W NOJISIPH3ALMsS CBETa, JUCIIEPCUS CBETa,
(hotosnextpuueckuii 3ddext (horoaddexT), cBeToBOe JaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/1a, ECTECTBEHHAS M HCKYCCTBEHHAs! paIMOaKTHBHOCTD;

OIMCHIBAaTh N3y4YEHHBIE CBOIMCTBA BEIIECTBA (DIEKTPHYECKUE, MATHUTHBIC, ONITHYECKUE, DIIEKTPHIECKYIO
MPOBOJMMOCTD Pa3JIMYHBIX CpPEA) W JJIEKTPOMATHUTHBIE SIBJICHUS (TPOLIECCHI), HWCIONB3Ys (U3NUECKHE
BEJIMYMHBL: JIEKTPUUYECKUH 3apsijl, cujla TOKa, 3JEKTPHUUYECKOE HANpPSHKEHUE, HIIEKTPUUYECKOE COMPOTHBIICHUE,
Pa3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHIIa, paboTa TOKA, MHAYKIUS MarHUTHOTO TIONS, cuia AMIiepa,
cuna JlopeHna, WHAYKTUBHOCTh KAaTYIIKH, SHEPTHS AJIEKTPUISCKOTO W MAarHUTHOTO ITOJICH, MEPUOJl U 4acToTa
KoJieOaHu# B KoneOaTelbHOM KOHTYpE, 3apsii M CHJIa TOKa B MPOIECCe TAPMOHHYECKHX AJIEKTPOMATHUTHBIX
KoyieOaHui, (QOKYyCHOE pacCcTOSHUE W OITHYECKas CHJa JIMH3BI, MPU OIKMCAaHHW MPABWIBHO TPAKTOBAThH
(GU3NYECKUil CMBICIT UCIONB3yeMBbIX BEJIMYMH, WX O0003HaueHHWs U EAWHUIIBI, YyKa3blBaThb (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (M3NYECKYIO BEJIMYMHY C IPYTHMMH BEJINYNHAMY;

OIMCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBJICHUSI U MPOIECCHI, UCTIONB3Ys (PU3NUIECKHE BEITHYMHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U YacTOTa CBETa, SHEPTHs M MUMIYJbC (OTOHA, EPUOJ] MOTypachana,
SHEPTUsl CBS3M aTOMHBIX siep, NPU OIHMCAHWW IPABUIBHO TPAKTOBATH (DU3UYECKUU CMBICI HCIOIb3YEMbIX



BEJIMYMH, UX 0003HAYCHUS U €IUHHULIb], YKa3bIBaTh (DOPMYJIbI, CBA3bIBAIOIINE NAHHYIO (GU3UUECKYIO BEIUUUHY C
JOPYTUMHU BEJIMUMHAMMU, BBIYUCIIATH 3HaUCHUE (PU3UUECKON BETUUUHBI;

aHaJM3UPOBATh (YU3NUECKUE TPOLECCH U SBJICHUS, UCTIONB3Ys (GU3NUECKUE 3aKOHBI M TIPUHLIUIIBL: 3aKOH
Owma, 3aKOHBI TIOCJIEAOBATEIBHOTO U MapajyieIbHOrO COSMHEHHs TPOBOJHUKOB, 3aK0H J[xoyns—Jlenua, 3akon
AIIEKTPOMAarHUTHOW MHIYKLWH, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpaHEHHs CBETa, 3aKOHBI OTPAYKEHMsSI CBETA,
3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITEHHA IS POTOAIPEKTa, 3aKOH COXPAaHEHUSI SHEPTHH, 3aKOH
COXpaHEHHUSI MMITYJIbCa, 3aKOH COXPAHEHUs AIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHsS MacCOBOTO YHCIa,
noctyiatel bopa, 3aKOH pagroakTHBHOrO pacmaja, MPH 3TOM pa3lindaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOEe BBIPAYKEHUE U YCIOBUS (TPaHUIbl, 00J1aCTH) MPUMEHUMOCTH;

OTIPENeIIATh HAlpaBJIeHHe BEKTOpa MHAYKLUUN MarHUTHOTO TOJS POBOAHMKA C TOKOM, CHJIBI AMIepa u
cuibl JlopeHua;

CTPOUTH U ONMCHIBATh N300paKeHUE, CO3/IaBaeMOE IIOCKUM 3€pPKaioM, TOHKOH JTUH30H;

BBITIOJIHATH AKCIIEPUMEHTHI [0 MCCIEIOBaHUIO (PU3MYECKUX SBICHUN U MPOLECCOB C MCIOIb30BAHUEM
OpSAMBIX M KOCBEHHBIX M3MEPEHH: Mpu 3TOM (OpMYIHMpOBaTh MpoOieMy/3afady M THIOTE3y Y4eOHOro
SKCHEPUMEHTa, COOUPATh YCTaHOBKY U3 MPEMJIOKEHHOTO 000pyI0BaHUs, MPOBOJUTH OMBIT H (HOPMYIHPOBATH
BBIBOJBI,

OCYIICCTBIATL TMPAMBIC MW KOCBCHHBIC H3MCPCHUA (I)I/I?;I/I‘ICCKI/IX BCJIMYMH, IPHU IOTOM BI)I6I/IpaTI)
ONTUMAaIBLHBIN CHOCO6 HU3MEPCHHUA U UCIIOJIb30BAaTh U3BECTHBIC METOABI OLICHKHU HOFpCHIHOCTCfI I/I3MepCHI/II71;

uccijea0BaTb 3aBUCUMOCTH (1)I/I3I/I‘IGCKI/IX BCJIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX H3MCpCHHI>i: IIpyu 3TOM
KOHCTPYHMPOBAaTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B
BUJIE Ta0JHII ¥ TPaUKOB, JA€TIaTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOmoaare mpaBuiaa Oe30MacHOro Tpyda IpH TPOBEACHUHM HCCIENOBaHUM B paMKax Y4eOHOTro
9KCHEPUMEHTa, Y4eOHO-UCCIECNOBATEIbCKON U MPOEKTHON IESITENbHOCTH C HCHOIb30BAHHEM H3MEPHTENbHBIX
YCTPOMCTB 1 JIaDOPaTOPHOTO 00OPYIOBAHUS;

pemaTs pacyEéTHbIE 3a1a4M C SBHO 3aJaHHOM (hU3NYIECKON MOJIEINBIO, UCIONb3Ysl (PU3UUECKUE 3aKOHBI U
NPUHLMIIBI, HA OCHOBE aHajM3a YCJIOBHMA 3aJadd BBIOMpaTh (DU3MYECKYI0 MOAENb, BBIACIATH (hU3NUECKHE
BEIMYMHBI U (HOpMyJbl, HEOOXOOUMbIe Al €€ PELICHUS, NPOBOAMTH PAacuéTbl M OLICHUBATHh PEAIBHOCTD
MOJTYYEHHOI0 3HaUeHHs (PU3NUECKON BEINUHNHBL;

pemaTh KauecTBEHHbIE 3a/1auM: BBICTPAWBATh JIOTHUECKH HENPOTHBOPEUMBYIO LIENOYKY PAacCyKACHUH ¢
OIIOpOY Ha N3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

HCIOJB30BaTh NMPH PELICHUH YU9eOHBIX 3a7jau COBpEeMEHHbIE HH(POPMAIIOHHbBIE TEXHOJIIOTHH JUIS TTOMCKA,
CTPYKTYpHUPOBaHUS, WHTEPHpPETaLlMd W NpeACTaBIeHUS y4eOHOW UM Hay4yHO-TIOMYJIApHOH wuH(popMauu,
MOJTYYEHHON U3 Pa3InYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIydaeMyt0 HH(POPMALHUIO;

OOBSICHATH MPUHLUIBI ISHCTBUS MAlIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, Pa3iMyaTh yCIOBUS MX
0€301acHOr0 UCIIONIb30BAHUS B IOBCEJHEBHOM KHU3HU;

NPUBOAUTH TNPUMEPHl BKJIaJa POCCHUHCKUX M 3apyOeKHbIX YU€HBIX-(OM3MKOB B pa3BUTHE HAayKH, B
00BSICHEHHE TIPOLIECCOB OKPY>KAIOLIETO MHUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

WCIONB30BaTh TEOPETHYECKUE 3HAaHUs 10 (U3MKE B TOBCEAHEBHOW KHU3HM [uIl OOecreyeHus
0e30macHOCTH NpU OOpallleHnH ¢ NMpUOOpaMH M TEXHUYECKHMH YCTPOHCTBAMH, ISl COXPAHEHUS 310POBbS H
COOJIIOZICHUST HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPY’KalOIIeH cpele;

paboraTh B Trpymie C BBHINOJHEHHEM PAa3JIMUHBIX COLHMAJBHBIX POJed, TUIAHUPOBaTh PabOTy TPYIIIBL,
panroOHAJIBHO pacHpeacisaTh 00SI3aHHOCTH U IJIAaHUPOBATEL JACATCIIBHOCTh B HECTAHAAPTHBIX CHUTYyalUsX,
aJIeKBaTHO OIIEHHUBATH BKJIA]] KAX/IOTO U3 YYACTHUKOB IPYIIIIBI B PEIICHHE PACCMATPUBAEMOI MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/m Konrpoabnsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ® 2 Bubmuoreka [IOK
. W3HMKa U METO/Ibl HAYYHOT'O ITO3HAHUS https://m.edsoo.ru/7f410F72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
Bubnmoreka IIOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
Bubnmoreka IIOK
2.2 Junamika ! https://m.edsoo.ru/7f41bf72
butnuoreka IJOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f410F72
Hroro mo paszneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 Bubnuorexa IJOK
' TEOpUH https://m.eds00.ru/7f41bf72
Bubnuoreka IIOK
3.2 OCHOBEI TepMOAMHAMUKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOSIHMSI BEIIECTBA. 5 Bubmmorexa [JOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA
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Bubnmoreka IIOK

4.1 JmekTpocTaTuKka 10 https://m.edsoo.ru/7f41bf72
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11 KJIACC

KoumnuecTBo yacos
dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTPAMMBbI Kourpobu IMpakTnyeck
Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble paboThI ue padboTsbl
Pazpen 1. JIEKTPOAUHAMUKA
MaruauTHoe noJie. DIeKTpOMarHuTHas Bubnunorexa LIOK
11 11 1 3 _
WHTYKIIS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 9 1 Bbubnuorexa IJOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢
bubanoreka [JOK
2.2 MexaHnYeCKUEe U 311E€KTPOMATHUTHBIE BOJIHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bubanoreka [JOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CTICIIHATBHOM TEOPHUH 4 1 Bu6mmorexa LIOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. Bbubnunoreka [JOK
4.1 ONeMeHThl KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/7f41ca7c
butnuoreka IIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 1p0 5 Bu6nuorexa [IOK
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 ﬁggﬁ;ﬁlﬁiﬂfn £41c97c
Hroro mo pazueny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO yacon
Kon
Hpak DJIEKTPOHHBIE
Ne TPOJa I[aTa
THYeC uudgposbie
n/ Tema ypoka BHBI usyue
Bcero KHe o0pa3oBaTe/ibHbIE
n HHUSA
paﬁoT pecypchl
pado
bl
Thbl
bubanorexka [JOK
®u3uka — Hayka o npupojae. HaydHnsie METOIBI IO3HAHUS OK aroIIero
K PHPOA i s pyaiot 1 https://m.edsoo.ru/ff0c32e
MHpa 2
Ponb 1 MecTo pu3uku B opMUPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI bubmmorexa [IOK
. U 1 https://m.edsoo.ru/ff0c33e
MHpPA, B IPAKTHYECKON AEATEIbHOCTH JIFOJAEH 6
bubamoreka [TOK
Mexanndeckoe ABmkeHUe. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHKCHUS.
1 https://m.edsoo.ru/ff0c35
[Iepemenienue, CKOPOCTh, YCKOPEHUE 08
bubnnorexa [IOK
PaBHOMEpHOE MPAMOJIMHENTHOE ABUKEHUE 1 https://m.edsoo.ru/ff0c36
20
bubnnorexa [IOK
PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1 https://m.edsoo.ru/ff0c37
2e
bubaroreka [TOK
CBobOoaHOE TazieHne. Y CKoOpeHrne CBOOOTHOTO MaIeHuUs 1 https://m.edsoo.ru/ff0c39c
c
o o Bubmorexa [IOK
Kpuponuneinoe amxenue. JIBrKeHHE MaTepPUaIbHON TOYKH 110
P g A P 1 https://m.edsoo.ru/ffoc3ad
OKPY>KHOCTH a
[Ipunuun otHocutenbHOCTH ["anunes. uepimanbHble CHCTEMBI OTCUETA. 1 Bubnmorexa [JOK
IlepBbiit 3ak0oH HproTOHA https://m.edsoo.ru/ff0c3be
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8

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon

bubaunorexa [JOK

9 . https://m.edsoo.ru/ffOc3be
HeroToHa nis MmaTepuanbHON TOYKU 8
bubaunorexa [JOK
10 Tpernii 3akoH HbIOTOHA [U1s1 MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be
8
3akoH BceMHupHOro Tsarorenus. Cuna tsoxectu. [lepBas kocmuueckas Brbmmorexa [IOK
11 https://m.edsoo.ru/ffoc3d
CKOpOCTb 00
bubanorexa [TOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el
8
bubanorexka [JOK
Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTUBIEHUS IPU
13 P b P P P https://m.edsoo.ru/ff0c3f7
JIBW)KCHUU TEJla B )KUJIKOCTH WU ra3e 6
[locTynaTensHOE U BpallaTeIbHOE ABHKEHHE aOCONIOTHO TBEPIOTO Tea. bubmotexa OK
14 . https://m.edsoo.ru/ff0c41a
MowmeHT cuibl. [leuo cumbl. YCinoBust paBHOBECUS TBEPAOTO TeNa 6
NMnynsc MmaTepralbHON TOUYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. Brbmmorexa [IOK
15 https://m.edsoo.ru/ff0c43
Hmnynbce cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE IBUKEHHE d6
Pa6ota u mourHOoCTh cuitbl. Kunetnueckas sHeprusi MaTepuaibHON TOUYKH. bubmmorexa LIOK
16 o https://m.edsoo.ru/ff0c45
Teopema 06 n3MeHEHNH KMHETHYECKOW SHEPTUU 02
ITorenuumaneHas sHeprus. [loTeHManbHas SHEPTUs yIIpyro Bu6muotexa LIOK
17 negopMupoBaHHON NpyKuHBL. [loTeHIInanbHas SHeprus Teia BOIN3U https://m.edsoo.ru/ff0c46
MTOBEPXHOCTU 3€MJIN la
[ToTeHunanpHbIe U HEMOTEHIUAIbHBIE CUITBL. CBsI3b PabOThHI Bu6muotexa [[OK
18 HEIMOTEHIUAIbHBIX CUJI C U3BMEHEHUEM MEXaHUYECKOU JHEPTUU CUCTEMBI https://m.edsoo.ru/ff0c47
Tel. 3aKOH COXPAaHEHUS! MEXaHUYECKOW IHEPTUU 8c
19 JlabopaTtopHas pabota «MccnenoBanue CBsi3u pabOTHI CHUIIBI C

M3MEHEHNEM MEXaHUYECKOM YHEPTUH Tela Ha IPUMEPE PACTKEHUS
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PE3UHOBOI'O XI'yTa»

KonTponbras padbora mo teme «Kunemartuka. JluHamuka. 3aKOHBI

bubaunorexa [JOK

20 https://m.edsoo.ru/ffoc4b
COXPAHEHHUS B MEXAHUKE) 74
OCHOBHBIE NOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH. Brbmmorexa [1OK
21 5 https://m.edsoo.ru/ffOc4dc
poyHOBcKoe nBmxenue. Auddysus 2
29 XapakTep ABUKEHHUs U B3aUMOJECHCTBUA YacTUll Beuectsa. Monenu
CTPOCHMS Ta30B, )KUJIKOCTEN U TBEPABIX TEI
23 Macca monekyn. KomnuectBo Bemiectsa. [locTosiHHast ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana
temneparyp Llenscus
bubanoreka [JOK
25 Wneanebnsiii raz B MKT. OcnoBHOe ypaBHenne MKT https://m.edsoo.ru/ffOc4fd
€
AGCoJI0OTHAs TeMIepaTypa Kak Mepa cpeHell KWHETHYECKOH SHEPTUH Bubmmorexa [1OK
26 N https://m.edsoo.ru/ff0c51
IBUKECHMSI MOJIEKYJ. Y paBHeHue MeHeneesa-Knaneiipona le
27 3axon JlanpToHa. ['a30BbIe 3aKOHBI
28 Jlaboparopnast pabota «MccnenoBanue 3aBUCUMOCTH MEXTY
rapaMeTpamMH COCTOSIHUS Pa3pe’KEHHOro raza
bubnnorexa [IOK
29 W3omporieccel B naeanbHOM raze u ux rpaduueckoe rnpeacTapieHue https://m.edsoo.ru/ff0c57
Oe
BHyTpeHHss sHeprus TepMOIMHAMUYECKON CUCTEMBI M CLIOCOOBI €€ Bu6moreka LIOK
30 n3MeHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsIs sHEprus https://m.edso0.ru/ff0c59
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a 52
Bbubaunorexa [IOK
31 Bunsl Tenonepenaun https://m.edsoo.ru/ff0c5c3
6
. Bubmorexa [IOK
VY nenpHas TEII0EMKOCTb BelecTBa. KoauuecTBo TEmIOTH npu
32 8 o P https://m.edsoo.ru/ffoc5¢c3

TCIIornepeaaydce. A,[[Ha6aTHBII>i nponecc

6
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Bbubnnorexa [JOK

33 IIepBbIil 3aKOH TEPMOAVMHAMUKHY U €r0 IPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOc5ef
C
Bbubnnorexa [JOK
34 HeobOpatumocTs nporieccoB B mpupoje. BTopoii 3akoH TepMOAMHAMUKH https://m.edsoo.ru/ff0c62
30
bubaunorexa [JOK
35 [Tpunun nevicreus u KII/ TennoBoi MalinHbl https://m.edsoo.ru/ff0c60
Oa
36 Huxn Kapnao u ero KIT
37 DKoornyeckue mpoOIeMbl TEIIOIHEPTETHKH
bubanoreka [JOK
38 O6o06maromuit ypok «MonekynsipHas ¢puznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c69
38
KonrtponbHas padora no reme «MonekyisipHas pusuka. OCHOBBI Brbmmorexa [1IOK
39 https://m.edsoo.ru/ffOc6a5
TEPMOJUHAMUKN» 0
bubanorexa [JOK
40 [Tapoo6pazoBanue u koHaeHcays. VicnapeHue u KurneHue https://m.edso0.ru/ff0c63
b6
bubnnorexa [IOK
41 AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh Bo3Ayxa. HachleHHsblIil nap https://m.edsoo.ru/ff0c64
ds
Teépnoe Teno. Kpucranmuueckue 1 aMopdHbIe Tena. AHH30TPOIHS bubmmorexa LIOK
42 : https://m.edsoo.ru/ffOc65f
cBOMCTB KpucTawioB. Kunkue kpuctayibl. COBpeMEHHbIE MaTepHaIbl 0
[InaBneHne u KpucTauIM3anys. Y JelIbHAs TEIUIOTA IJIaBICHMS. Brbmmorexa [IOK
43 https://m.edsoo.ru/ffoc67
Cybnumarus
08
bubnuoreka [IOK
44 VYpaBHeHHe TEIIOBOro OanaHca https://m.edsoo.ru/ff0c68
20
. bubnnorexa [IOK
DnexTpu3zanus Tea. DIeKTpudeckuil 3aps. J(Ba Bua 3eKTpHIeCcKUX
45 pusal P par. A s P https://m.edsoo.ru/ffOc6bc

3apsiI0B

c
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HpOBO,I[HI/IKI/I, JUDJICKTPUKHU U ITOJYIIPOBOAHUKH. 3aKoH COXpPAaHCHUA

Bbubnnorexa [JOK

46 https://m.edsoo.ru/ffOcébc
AIEKTPUYECKOTO 3apsiaa c
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 37€KTpUUECKUMA bubmorexa LIOK
47 https://m.edsoo.ru/ffOc6ce
3apan 4
. bubaunorexa [JOK
Hanpsox€nHnocTth anekTpuueckoro nosid. [IpuHiun cynepno3unuu
48 P o P .. PHiH yHep B https://m.edsoo.ru/ff0c6df
AIEKTPUYECKUX NoJied. JINHUM HanpsKEHHOCTH 5
bubanoreka [JOK
PaGora cwi anekTpocraruyeckoro moss. [Torernman. Paznocts
49 P H https://m.edsoo.ru/ffOc6f0
MMOTEHIUAJIOB 0
I bubanoreka [TOK
POBOJIHUKH U AUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM ITOJIE.
50 https://m.edsoo.ru/ff0c70
JusnexTpuyeckasi IpOHUIIAEMOCTh 18
bubanoreka [JOK
51 OnekrpoémkocTb. Konaencarop https://m.edsoo.ru/ff0c71
26
. bubanorexka [JOK
DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPTHs 3apsSIKEHHOTO
52 P s P p P https://m.edsoo.ru/ff0c72c
KOHJIEHCaTopa 0
53 Jlaboparopnas pabota "N3mepeHue 3meKTpoEMKOCTH KOHIeHcaTopa" 1
[IpuHuuMn neicTBYS U IPUMEHEHNE KOHJIEHCATOPOB, KOMMUPOBAIBLHOTO
54 amnmapara, CTpyMHOT0 MpUHTEpa. DIEKTPOCTaTHIECKas 3alllNTa.
3a3eMIIeHHE AIIEKTPONpUOOPOB
55 DIEKTPUYECKHI TOK, YCIOBHS €r0 CylecTBOBaHMs. [[0CTOSHHBIN TOK.
Cuna Toka. Hanpsikenue. Conportuienue. 3akoH Oma a1 y4acTka Henu
[TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE COSUHEHNE BuGmorexa [IOK
56 poBOIHUKOB. JIabopaTopHas paboTa «/3yyeHne cMEeIaHHOTO 0.5 https://m.edsoo.ru/ff0c74f
COEIMHEHUS PE3UCTOPOB» 0
Bbubaunorexa [JOK
57 PaboTa 1 MOUTHOCTB 3MEKTpHUECKOro ToKa. 3akoH J[xoyns-Jlenna https://m.edso0.ru/ff0c78
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3axon OMa 11 ITOJIHOM (3aMKHYTOM) anekTpudeckoi nenu. Koporkoe

bubaunorexa [JOK

58 3ambikanue. JlaboparopHas padora «M3mepenue DJC ucTouHrKa TOKA U 1 0.5 https://m.edsoo.ru/ffOc7ae
€ro BHYTPEHHETO CONPOTUBICHUS 0
59 DNEeKTpOHHAs MPOBOAMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTD 1
COIIPOTHUBIICHUS] METAIIJIOB OT TeMIieparypsl. CBEpXIIPOBOIUMOCTh
60 DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB 1
Bbubnnorexa [JOK
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs! IPOBOAUMOCTb.
61 2, POBOA p pOBOA 1 https://m.edsoo.ru/ff0c84a
CoiictBa p—n-nepexona. [TomymnpoBoaHUKOBBIE TIPUOOPHI e
DNEeKTPUUECKUN TOK B paCTBOpPAX M paciiaBax 3JIEKTPOIUTOB. bubmorexa LIOK
62 1 https://m.edsoo.ru/ff0c82
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3 ba
DneKkTpruyecKkuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOS TEIHHBIH bubmotexa OK
63 1 https://m.edsoo.ru/ff0c84a
pa3psa. Mouaus. [1nazma o
. bubanoreka [JOK
DneKTpuyecKre MpruOOphl U YCTPOMCTBA M X MPAKTUUECKOE
64 P PHDOPHL 1 YETIP P 1 https://m.edsoo.ru/ffOc86f
npuMeHeHne. [IpaBuna TeXHUKH 0€301MacHOCTH c
bubaroreka [TOK
65 Oo6o0maromuit ypok «1eKTpOAMHAMHUKA 1 https://m.edso0.ru/ff0c88
be
KoHTponmbHas paboTa 1o Teme «NeKTpoCcTaThKa. I10CTOSHHBII bubmmorexa [IOK
66 N 1 https://m.edsoo.ru/ff0c8a8
ANEeKTpUYecKuil TOK. TOKH B pa3TUYHBIX CpPelax» a
bubnnorexa [IOK
67 PesepBHblitl ypok. KonTponbHas paboTa no teme "DnekTpoauHaMuka" 1 https://m.edsoo.ru/ff0c8c5
6
Bbubaunorexa [IOK
68 PezepHblil ypok. O606maromnuii ypok rno remam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6
c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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11 KJIACC

KoanyecTBo 4acoB

Kon arT
Ipax ’il JJIeKTPOHHbIE
TPOJI
Ne P THYeC uudgposbie
Tema ypoka bHBI H3y4
n/n Bcero KHe e odpa3oBaTejbHbIE
paGo padort a pecypcbl
bl
ThI
1 [TocTostHHBIC MATHUTHI M KX B3auMoOieicTBHE. MarHuTHOE 11oJie. BekTop 1 Bubaunorexa [JOK
MarHUTHON UHIYKIUU. JINHUU MarHuTHOW MHAYKIIMU https://m.edso0.ru/ff0c9778
2 MaruuTtHoe nose npoBoJHuKa ¢ TokoM. OnbIT Opcrena. Bzaumoneiictsue 1 bubmmoreka LIOK
IIPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGoparopHas pabora «/3ydeHre MarHUTHOTO TOJISI KATYIIKH C TOKOM)» 1 1 Bubmorexa LIOK
parop p yd y https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TIOJII HAa MPOBOJAHUK ¢ TokoM. Cuita Ammepa.
4 JlabopaTopHnas pabora «MccienoBanue qelCTBUS MIOCTOSHHOTO MarHUTa 1 1 Bubmiorexa IOK
parop p . a https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM»
5 JleficTBHE MarHUTHOTO TOJI HA JBHKYILYIOCS 3apSKEHHYIO YACTHILY. 1 Bub6inorexa [JOK
Cuna Jlopenna. Pabora cunsl Jlopenna https://m.edsoo.ru/ff0c9df4
5 DnexTpoMarauTHas HHAyKIUs. [IoTok BekTOpa MarHUTHOW WHAYKIIUU. 1
O/1C nnaykuuy. 3aKOH JIEKTPOMarHuTHOW nHAyKunu Papajes
7 Jlaboparopnas pabota «VccrnenoBanue sBIEHUS YIEKTPOMArHUTHOU 1 1 Bubanorexa [JOK
WHIYKITAI) https://m.edsoo.ru/ff0cal50
8 NunyktuBHOCTD. SIBNeHne camonnaykuun. DJIC caMOMHIYKITNH. 1 bubmuoteka [JOK
OHepryus MarHUTHOTO T0JIl KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE I10J1€ https://m.edsoo.ru/ff0ca600
9 TexHuyeckue yCTpoiCTBa U UX MPUMEHEHHE: MTOCTOSTHHBIE MATHUTHI, 1
AJIEKTPOMArHUTHI, DJIEKTPOABUTATENh, YCKOPUTEIH dJIEMEHTAPHBIX
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YaCTHUll, THOAYKIIUOHHAs 1ICYb

10 O6o06maromuii ypok «MarautHoe mnose. DIeKTpOMarHUTHAsI UH us» Bubmiorexa LIOK
HHAToTHHH yp ' p YKL https://m.edsoo.ru/ff0cab82
1 KonTponbHas pabota no Teme «MaraHutHoe 1osie. DIeKTpOMarHUTHasI Bu6muoreka [JOK
UHIYKLUS https://m.edsoo.ru/ff0cad58
12 CBoOoHBIC MEXaHHUECKHE KoyieOaHus. [ apMoHuYecKkre KojaeOaHusl. Bu6mmoreka [JOK
YpaBHeHHe rapMOHUYecKUX Kojebanuii. [IpeBpamienue snepruu https://m.edsoo.ru/ffOcaf06
13 JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH MEPUO/Ia MAJIbIX
KoJieOaHU# Tpy3a HA HUTH OT JYIMHBI HUTU U MACChI TPy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KoJieOaHus B
14 UJeabHOM KOJIeOaTeTbHOM KOHTYpe. AHANIOTUS MEXy MEXaHUYECKIUMHU Bubmuorexa LIOK
A ype. Yy https://m.edsoo.ru/ff0ch820
Y DJIEKTPOMATrHUTHBIMU KOJIEOAaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UJ1€aTbHOM Bu6mnuoreka [JOK
KoJjie0areIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBienue o 3aTyxarouux KoneOaHusX. BeiHy)IeHHbIE
16 MexaHu4yeckue kojiebanus. Pesonanc. BeiHyX1€HHBIEC 3JIEKTPOMarHUTHBIC Bumiotexa LIOK
' ' YA p https://m.edsoo.ru/ff0cbb86
Kose0aHus
Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK. MOIIHOCTD
17 MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U IEUCTB €€ 3HAUYE€HUE CUJIbI TOKA BuGmuotexa HOK
P ) ya A yrom https://m.edsoo.ru/ff0chd34
Y HaIpsKEHUs
18 Tpauchopmarop. [IpousBoacTBo, nepenada u norpedacHue
AIEKTPUUYECKON SHEPTUU
19 YCTpoiCTBO M MPAKTHYECKOE TPUMEHEHUE ATIEKTPHUYECKOTO 3BOHKA, BuGmrorexa LIOK
reHepaTropa IepeMEHHOr0 TOKa, JJMHUHI dJIeKTporepenay https://m.edsoo.ru/ffOcc324
20 DKOJIOTHUECKUE PUCKHU IIPU MPOU3BOJICTBE AeKTposHeprun. Kynbrypa
WCIIO0JIb30BaHUS SJIEKTPOIHEPTUHU B TOBCETHEBHOM KU3HU
21 MexaHnveckne BOJHBI, yCiI0BuUA pacnpoctpanenus. [lepuoa. Ckopocth Bubmmnorexa [IOK

pacnpoCTpaHCHUs U JJIMHA BOJIHBI. HonepeqHHe " IpOJO0JILHBIC BOJIHBI

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

22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa htts://m.edsoo.ru/ffocee0c
23 DNeKTpOMarHuTHbIE BOJHBI, UX CBOICTBA U ckopocTh. Illkana Bu6muorexa [JOK
9JIEKTPOMArHUTHBIX BOIH https://m.edsoo.ru/ff0ccfe0
24 [IpyHIMIIBI pagUOCBSI3U U TEICBUACHUA. Pa3BUTHE CPENCTB CBA3H.
Pagnomnokanus
25 Konrponsnas padora «Konebanus 1 BOJTHBD) ﬁ;g::l/d/(r);::jascl)lc)(.)rﬁ/ffOCce g
26 [IpsimonuHEtHOE pacpocTpaHEHHUE CBETA B OJJHOPOJHOM Cpee. Bu6nuorexa [JOK
Toueunslil nCTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OtpaxxeHnue cBera. 3aKOHbI OTpakeHUs cBeta. [locTpoenue n3o0paxeHuit Bu6nuorexa [JOK
B IUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpaxeHnue. [IpenenbHplil yron Bub6imnorexa [JOK
IIOJIHOT'O BHYTPCHHETO OTPaKCHHU https://m.edsoo.ru/ff0cd7f6
29 JlaGopatopHas pabora «V3MepeHue nokasareiis IpeIoMICHUS CTEKIIa» BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxxenuil B aunH3ze. @opMyiia TOHKOM JIMH3BI. Bub6inorexa [JOK
YBenuueHue JIMH3bI https://m.edsoo.ru/ff0cddle
31 Jlaboparopnast pabota «MccnenoBanue CBOMCTB M300pKEHHM B JIMH3AX»
32 Hucnepcus ceera. CioxxHbIi coctaB 6enoro cera. Ler. JlabopaTopHast
pabota «HabmroeHre 1ucnepcun cBeTa
33 WuTepdepennus ceera. Audpakuus ceera. JJudpakunonnas pemérka ]r?tligsjf:lldl:.eelfjascl)lo(.)rﬁ/ffOW 422
34 [TonepeunocTs cBeTOBBIX BOJH. [lossgpu3anus ceera EH@I_HOEM LOK
ttps://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre mpuOOPH! U yCTPOHCTBA U YCIOBUS X 0€30IaCHOTO
IIPUMEHEHHUS
36 ['paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel Bu6inorexa [JOK

CHGHHﬂJ’IBHOﬁ TEOpHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OIHOBPCMCHHOCTH. 3aMel[JIeHI/Ie BPCMCHU U

Bbubnnorexa [JOK

37
COKpallleHU€e JTNHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMIYJbC PEISITUBUCTCKON YacTULbl. CBS3b Macchl ¢ YJHEPrUen Bu6mnuoreka [JOK
Y UMITYJIbCOM. DHEPTHUs MOKOS https://m.edsoo.ru/ff0cfc68
39 Kontponbhas padota «Ontuka. OCHOBBI CIICIIMAIIBHONW TEOPUH Bubmmnoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
Bbubnnorexa [JOK
4 o . O [Inanka.
0 otonbl. @opmyna [lnanka. DHEeprust U UMIYILC GOTOHA httos://m.edsoo.ru/ffoctel6
bubarorexa [JOK
41 . I
Otkpeitre u uccnenoBanue Gorordpdexra. Onbitel A. I'. CroneroBa httos://m.edsoo.ru/ffOcfcA
42 3akonbl pororddekra. YpaBHenue DiiHmTeHa 1 hoTorddekra. Bu6nuoreka [JOK
«Kpacnas rpanuna» ¢hotosddexra https://m.edsoo.ru/ff0d015e
. bubarorexa [TOK
4 . . H. .
3 Jasnenne cBera. Onwithl [1. H. JIeGeneBa. Xumudeckoe aelicTBUE CBETa https://m.edsoo.ru/ff0d04as
44 TexHuyeckue ycTpoiicTBa U MpaKkTUYECKoe MpUMeHeHue: (POTOAIEMEHT,
¢doronaTuuk, CoTHEUHAst OaTapes, CBETOANO/
45 Pemenue 3amau no reme «J1€MEHTBI KBAHTOBOM ONTHUKM Bubmmoretca LIOK
A https://m.edsoo.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTel Pezepdop/ia mo paccesHUIO 0-4acTHil. Bu6muorexa [JOK
[LmanerapHast MOJieIb aTOMa https://m.edsoo.ru/ff0d091a
bubnnorexa [IOK
47 [Tocrynater bopa
octy P https://m.edsoo.ru/ff0d0afa
48 W3nyuenue u nornouieHue GOTOHOB MPH MEPEXOE aToMa ¢ OJTHOTO Bu6muorexa LIOK
YPOBHS SHEPTMH Ha ApYyroil. Bunel criekTpos https://m.edsoo.ru/ff0dOafa
49 BonHoBbIe cBoicTBa yacTull. Bonuel ae bpoinsa. KopmyckynsapHo- Bu6nnoreka [IOK
BOJTHOBOM nyann3M. CIIOHTaHHOE U BBIHYKJICHHOE H3TyUeHNe https://m.edsoo.ru/ff0d0ca8
50 OTtkpsiTie paguoakTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuto Bu6mmoreka [JOK
COCTaBa PaIMOAKTUBHOTO M3ITYUCHHS https://m.edsoo.ru/ff0d0fd2
51 CsoiicTBa anb(da-, 6era-, ramma-u3nydeHus. BiusHue paanoakTHBHOCTH
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Ha JXUBBIC OPraHU3MbI

OTkpbITHE IPOTOHA M HEWTpOHA. M30TOMBI. Ah(ha-pacnan.

bubaunorexa [JOK

52 DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amMma-usnydyeHue https://m.edsoo.ru/ff0d1162
53 DHeprus CBSI3U HYKJIOHOB B siipe. SliepHble peakiuu. S nepHblid peakTop. Bubmorexa [ITOK
[Tpo6ieMbl, MepCIIeKTUBEI, SKOJIOTHYECKHE aCTICKTHI SACPHON YHEPTeTUKHI https://m.edsoo.ru/ff0d1356
OneMeHTapHbIe YacTHIIBI. OTKPBITHE MO3UTPOHA. MeTO bl HAOMIOIEHUS U
o4 pEerucTpanuy d1eMeHTapHbIX YacTull. Kpyrusliii ctonn «@yH1aMeHTalIbHbIE BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d0e38
B3auMoJielcTBUsL. ENMHCTBO U3MUecKoil KapTUHBI MUPa»
55 Bun 3Bé3nn0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucreMa
56 Connne. ConHeuHast akTUBHOCTb. VicTounuk sHeprun CoiHIla U 3BE3]
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/bI ITIABHOM
S7 nociezoBarenbHoCTU. BHyTpeHHee cTpoenue 38€3/1. CoBpeMEHHbIE
IIPEJICTAaBICHUSI O IPOMCXO0XKIEHUH U 3BomoIK CoHIa U 3BE3]
58 Mneunslii [1yts — Hama I"anaktuka. [lonoxenue u asmxenne ConHia B
lNamakTuke. 'anaktukn. YEpHbIE ABIPHI B A/1pax rajJakTHK
59 Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro B3pbiBa.
PenukroBoe nznyuenue. MeraranakTuka
60 Hepermennsie npo0aeMbl aCTpOHOMUHT
61 KonTtponbHas pabota «1€MEHThl aCTPOHOMHMHU U aCTPODUIUKI»
O6o0maromuii ypok. Poib ¢pu3uKu 1 acTpOHOMUU B SKOHOMUYECKOH,
62 TEXHOJIOTHYECKOH, COLMANbHOM U 3THYECKOH chepax AesaTeIbHOCTH
4eJIoBeKa
63 O6o0maromuii ypok. Pois 1 MmecTo U3k 1 aCTpOHOMHH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA
64 O6o06maromuit ypok. Posib puznueckoii Teopun B popMHUPOBAHUU
NpeJCTaBICHUN 0 (PU3NIECKOI KapTHHE MUpa
65 O6o06matonuii ypok. Mecto pusnueckoit KapTHHBI MHpa B OOIIEM PSIAY
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COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX HpCHCTaBHCHI/Iﬁ O Ipupoae

66 Pe3epBHbIil ypok. MarHuTHOE moJie. DIEKTPOMArHUTHAS MHTYKIIUS 1
67 PesepBHblii ypok. OnTrka. OCHOBBI clielUaIbHONW TEOPUHU 1
OTHOCHUTEIIbHOCTH
Pesepnbiii ypok. KBanToBas ¢pusnka. DIeMeHThI aCTPOHOMUU U Bubnunorexa LIOK
68 1 .
acTpo(U3HUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOT'O MPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®usmka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mox penakuueii
[TapdentpeBoit H.A., Akimoneproe obmectBo «M3natenbctBo «IIpocBerieHuney

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Yapyrua B.M. non penakuueit
[TapdentpeBoit H.A., Akimoneproe obmectBo «M3natenbeTBo «IIpocBerieHuney
METOAUYECKUE MATEPHUAJIbI IJISA YUUTEJIA

[Iporpamma kypca ¢usuku st 10—11 kmaccoB. ba3zosrrit ypoens (aBTop B.

A. KacbsiHOB)

YMK «®@u3zuka. 10 knacc. ba3oBblil ypoBEeHb»

1. ®uszuka. 10 xnacc. ba3oBblil ypoBeHb. YUEOHUK € AJIEKTPOHHBIM

npunoxxenueM (aBrop B. A. KacesHOB).

2. ®uswuka. 10 knacc. ba3oBsiil ypoBeHb. MeTonndeckoe mocobue (aBrop B.

A. KacbsiHOB).

3. ®usuka. 10—11 knaccsl. bazoBblil ypoBeHb. Terpaab 11 1aO0paTOPHBIX

pabor (aBTopsl B. A. KacesHoB, B. A. KopoBuH).

4. ®uzuka. 10—11 knaccel. ba3oblit ypoBenb. KoMiuiekT Terpaaeit 1uist

KOHTPOJIbHBIX paboT (aBTOp B. A. KacksHOB)

5. @usuka. 10 knacc. Jlunakruyeckne KapTouKu-3aanus (aBTopsl M. A.

VYmaxkos, K. M. Ymakos).

YMK «®u3suka. 11 knacc. ba3oBblil ypoBeHb»

1. ®usuka. 11 xnacc. ba3oBblif ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM

npuiiokenueM (aBtop B. A. KacbsHoB).

2. ®usuka. 11 knacc. ba3oBsiil ypoBeHb. MeTonnyeckoe mocobue (aBrop B.

A. KacbsiHoB).

3. ®usuka. 10—11 knaccel. bazoBslit ypoBens. Tetpaab 1 1a00paTOPHBIX

pabor (aBTopsl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. bazoBblii ypoBeHb. KommiiekT Tetpaneit s

KOHTpPOJIbHBIX paboT (aBTopbl B. A. Kackanos, . B. Urpsios).

5. @uzuka. 11 knacce. Jlunaktuueckue KapTOuKu-3aaaHus (aBTOpsl M. A.

VYmaxos, K. M. Yuiakos).
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1 http://nsportal.ru - counaneHas ceTh paOOTHUKOB 00pa30BaHUSL.

2 http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - ¢pectuBanp nmegaroruuecKux uaen

«OTKPBITBII YPOK».

4 http://www.fizika.ru/ - caitt ans yautesneid GU3UKH U UX YYCHUKOB.

5 http://www.physics.ru/ - matepuansi mo ¢pusuke.

6 www . ege .edu.ru - uadopmaronHssiii moprain EI'D.

7 http :// school - collection . edu . ru / - eaunas xomnekuus [[OPoB



