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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CpEAHEro o0Imiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
TIOJIO)KCHHI M TPeOOBaHMI K pe3yJbTaTaM OCBOSHHS OCHOBHOH 00pa30BaTEIbHOW MpOrpaMMbl, mpeacTaBieHHbIXx B DI'OC
COQ, a Takxe ¢ yu€tom (penepanbHON paboUeii MporpaMMbl BOCIIUTAHUS U KOHIICTIIIMH MPENOIaBaHus YIeOHOTO TpeIMeTa
«Du3nka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Demeparuu, peamu3yIONIMX OCHOBHBIE 00pa3oBaTEIbHBIC
IPOTPaMMBI.

Conepxanue mnporpaMmbl 10 (U3UKE HAMpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHUpPA
obOyvaromuxcsa 10—-11 kmaccoB mpu oOydeHun ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESITEIHLHOCTHOTO
noaxona. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusam ®I'OC COO k mraHupyeMbIM JTUYHOCTHBIM, MMPEIMETHBIM U
METanpeMETHBIM pe3yJbTaTaM OOydYeHHUs, a TaKXKe YUYUTHIBAET HEOOXOIUMOCTh pPEATM3alMH MEXKIIPEIMETHBIX CBS3el
(U3MKU C €CTeCTBEHHO-HAYYHBIMU y4€OHBIMHU TpeaMeTraMu. B Hell ompenessioTcs OCHOBHbIE IENH U3ydeHUs (PU3MKH Ha
ypoBHE cpeaHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOGHMS Kypca (U3UKU: JTUYHOCTHEIE,
MeTanpeIMEeTHbIE, MpeaMeTHbIe (Ha 6a30BoM ypoBHe). [Iporpamma no ¢usuke BKIrOYaeT:

* IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (Pu3MKH Ha 0a30BOM YpOBHE, B TOM YHCJE MPEIMETHBIC Pe3yJlbTaThl IO

rojiaMm oOy4eHus;

- coiepxkanue yueoHoro npeamera «dusmka» mo rogam o0ydeHus.

du3rka Kak Hayka 0 HauboJee OOIMX 3aKOHAX MPUPOJIBI, BBICTYMAs B Ka4eCTBE YU4EOHOTO MpeaMeTa B IIKOJIEC, BHOCUT
CYIIIECTBEHHBIN BKJAJ B CUCTEMYy 3HaHUU 00 okpyxatoriem mupe. IkompHBIN Kypc pu3uku — cucteMooOpasyronmi s
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJBKY (HU3MUYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB W SIBICHHIA,
M3y4aeMbIX XUMHUEH, Oumonoruei, ¢usznueckor reorpadueld m acTpoHommen. lcmonb30BaHME W aKTHUBHOE MPHUMECHECHHE
duznuecknx 3HAHWUW OMpPEACNIeT XapaKTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUW B cepe PHEpreTHKH, TPAHCIIOPTaA,
OCBOCHHS KOCMOCA, TOJIYYCHHS HOBBIX MAaTEpHAIOB C 3aJlaHHBIMU CBOWCTBAMHU M JApYyrux. M3ydeHue (PU3NKU BHOCHUT



OCHOBHOM BKJaJ B (OPMUpPOBaHME €CTECTBEHHO-HAYYHOW KapTHHbI MHpa OOydaromuxcs, B (OpMUpOBaHHE YMEHHIt
MPUMEHATH HAyYHbII METOJ O3HAHUSA NP BHIMOJHEHUU UMU YUYE€OHBIX UCCIIET0BAHUM.

B ocHOBy Kkypca (Gu3MKH AJig ypOBHS CpEAHEro oOIIero oOpa3oBaHMs TMOJOXKEH psAl HAEH, KOTOpbIE MOKHO
paccMaTpuBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHHUS.

Hoes yenrocmnocmu. B cOOTBETCTBUM C HEH KypC SIBJISETCS TOTMYECKH 3aBEPUIEHHBIM, OH COJIEPKUT MaTepuall U3 BCex
paznenoB PU3MKH, BKIIOYAET KaK BOMPOCH! KIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (QU3MKH OOBEAMHEH BOKPYr (PU3MUECKUX TEOpPHil.
Benymum B Kypce aBiseTcss popMUpPOBaHUE MIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus npeanojiaraeT HCMOJIb30BaHWE T'YMAHUTAPHOTO MOTEHIHala (puandeckoi
HAyKH, OCMBICIICHUE CBSI3U PA3BUTHS (U3UKU C PAa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MPoOIeMaMH.

Hoesn npuxnaonou nanpasenennocmu. Kypce (usuku mpeamnonaraeT 3HaKOMCTBO C IIHPOKMM KPYTOM TEXHHUYECKUX U
TEXHOJOTUYECKUX IPUII0KEHUIM U3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcsi MOCPEICTBOM BBEICHHUS DJIEMEHTOB COJICpPXKAHWHsI, MOCBSIIEHHBIX AKOJIOTHYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXICHHS MpoOieM
PaIMOHAIBHOTO TIPUPOIOTIOIH30BAHMS M SKOJIOTHUECKON 0€30MacHOCTH.

Crep>KHEBBIMH 2JIEMEHTaMU Kypca (PU3MKK Ha YpPOBHE CpEIHEro o01ero oOpa3oBaHUs SBISIOTCS (GU3UYECKHUE TEOPUHU
(popMupoBaHue NpEACTABICHUNH O CTPYKTYpE MOCTPOCHHS (PU3NYECKOW TEOpUHU, POIM (PyHIAaMEHTATbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TNPHUPOAE, TpPaHUIAX NPUMEHUMOCTH TEOPHUH, IS ONUCAHUS
€CTECTBEHHOHAYYHBIX SBJICHUN U TIPOIIECCOB).

CHCTeMHO-/ICSITEIPHOCTHRIM MOAXO0A B Kypce (U3MKH peanmm3yercs TMpekIe BCero 3a CY€T OpraHu3anuu
AKCIIEPUMEHTATBLHON JeATeIbHOCTH oOydaromuxcs. J{ms 6a30Boro ypoBHsI Kypca (DM3WKH — 3TO HCIMOJIB30BAHUE CHCTEMBI
(GbpOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MporpaMMe 1o (pu3nke 0ObeTMHEHBI B



OOIIMI CIMCOK YYEHUUYECKUX MPAKTUYECKUX paboT. BrieneHne B yka3aHHOM MEpeUHEe JTa00opaTOpHBIX padboT, MPOBOAUMBIX
JUISL KOHTPOJIA M OLEHKH, OCYILECTBIAECTCS YYaCTHHUKAMHU OOpa30BaTENbHOIO IIpollecca MCXOAsl M3 OCOOEHHOCTEMH
IJIAHUPOBAaHUSI W OCHalleHus: kabuHetra ¢usuku. [Ipu 3TOM oOecrneunBaeTcs OBIAJCHUE OOYUYAONIUMUCS YMEHUSIMHU
IPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PM3UUECKUX BEJIMYMH M MMOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIJIOKEHHBIX TUITOTE3.

Bonbiioe BHUMaHME yACNSIETCS PEIICHHIO PAcU€THBIX M KAdyeCTBEHHBIX 3adad. [lpu sToM mist pacu€THBIX 3a1ad
IPUOPUTETOM SIBJISIIOTCS 3a7a4M C SIBHO 3aJaHHOM (DU3WYECKON MOJIEIbIO, TTO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak ¥ MHTETPUPYS 3HAHHS U3 Pa3HBIX pa3zeioB. JJis KaueCTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIFOTCS 3aJlaHUsI HA OOBSICHEHHWE MPOTEeKaHUsl (U3MYECKUX SIBJICHUN M MPOILIECCOB B OKPYXKAIOIICH KU3HH,
TpeOyroIue Beioopa Gu3nueckoit MoIeNu Il CUTYalluH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusimu ®I'OC COO k marepuaibHO-TEXHUYECKOMY OOECHEYeHHIO0 y4eOHOro mpoiiecca
0a30BBI YpOBEHb Kypca (U3HKK HA YPOBHE CpeJIHEro o0IIero oO0pa3oBaHUs JIOJDKEH M3y4aThCsA B YCIOBHUSAX MPEIMETHOTO
KaOuHeTa (U3MKUA WM B YCIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO LUKIAa. B xaOuHete
¢u3MKU JOHKHO OBITH HEOOXO0IHUMOE JabopaTopHOEe 00OpYAOBaHUE AJI BBIMOJTHEHUS YKA3aHHBIX B MporpamMme no (Gpusmnke
YUYEHUYECKUX MTPAKTUYECKUX pabOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.

JlemoHCcTpanmoHHoe o6opynoBaHue (HOPMHUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MHHUMAJIBHOW JOCTATOYHOCTH H
o0OecreynBaeT IMOCTAHOBKY IEPEUYHCICHHBIX B MporpaMMe MO (HU3MKE KIIOYEBBIX JIEMOHCTPALMA IS HMCCIEIOBAHUS
M3y4aeMBbIX SIBIICHUH U TIPOIECCOB, IMIUPUIECCKUX U (PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe oOOpyAOBaHHE IS YYEHHYECKUX MPaKTUYECKUX padboT QopMupyercs B BHAEC TEMaTHUYECKHX
KOMITJIEKTOB ¥ OO0ECMeYrBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKue KOMIUICKTHI
nabopaTopHOTO 00OPYIOBaHUS JOJKHBI OBITH TMOCTPOCHBI HAa KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M ITU(GPOBBIX
mpuOOpoOB, a TaKKe KOMIBIOTEPHBIX H3MEPUTENBHBIX CHUCTEM B BHIe HU(DpoBeIX Jabopatopuil. OCHOBHBIMU IEISIMU
n3ydeHus (U3UKU B 0011IeM 00pa30BaHUHM SIBISIOTCS:



- popMupoBaHHE UHTEpeca M CTPEMJICHUS OOydYaloIIMXCs K HAyYHOMY MW3YYEHUIO TPUPOJIbI, PAa3BUTHE UX
WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* Pa3BUTHE TMPEJCTABICHUI O HAy4YHOM METOJIe TMO3HaHUA M (HOPMUPOBAHUE MCCIIEAOBATEIHCKOTO OTHOIICHUS K
OKPY’KAIOITUM SIBJICHUSIM;

- (hopMupoBaHME HAYYHOTO MUPOBO33PEHUSI KaK pe3yjbTaTa U3yUYeHHs OCHOB CTPOEHUSI MaTepuH U (PyHIaMEHTaTbHbBIX
3aKOHOB (PU3UKH;

- hopMupoBaHre YMEHUI OOBICHATD SABJICHUS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUIN U HAYYHBIX JOKA3aTEIIbCTB;

- (hopMupoBaHue npecTaBICHUN 0 PO GU3UKH I Pa3BUTHS IPYTHX €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTimkeHue 3THX Iienei obecreurBaeTcs pelieHueM CIASAYIOIIMX 3a7ad B Mpollecce M3ydeHus: Kypca (U3UKH Ha

YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

* IPUOOPETEHHE CUCTEMBI 3HAHMM 00 OOUIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DUBHKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

- (hopMUpOBaHHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS! (PU3MUYECKUX SIBICHUU B TIPUPOJAC U IS
OPUHATUSA PAKTUYECKUX PELICHUN B TOBCEIHEBHOW KU3HU;

* OCBOCHHE CIIOCOOOB PEIICHMS Pa3IMYHBIX 3a/1ad C SIBHO 3aJaHHON (PU3MYECKOl MOJemblo, 3aad, MOapa3yMeBarOIINX
CaMOCTOSITEIIbHOE CO3/1aHne (PU3NYECKON MOJIETH, aICKBATHOM YCIOBHSIM 3a/1auH;

* MOHUMaHUEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JEHCTBUSA TEXHUUYECKUX YCTPOWCTB M TEXHOJOTHYECKUX MPOIECCOB, X
BIIMSIHUS HA OKPY>KAIOLIYIO CPENY;

* OBJIAJICHUE METOJaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUSA U TMPOBEACHUS (HU3MYECKUX JKCIECPUMEHTOB, aHAIN3a H
WHTEpIpeTanuu nHHOpPMAIH, OTIPEIETICHHS TOCTOBEPHOCTH TIOJYYSHHOTO PE3YIbTaTa;

* CO3JJaHHE YCIIOBUH JUISl PA3BUTHSI YMEHUM MIPOECKTHO-UCCIIEIOBATEIbCKON, TBOPUECKOM JIESITEITbHOCTH.

Ha usydenue ¢uszuku (0a30BbIi ypOBEHb) Ha YPOBHE CpeaHero oodiiero odpazoBanHus oTBoauTcs 136 yacos: B 10

KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacoB (2 yaca B HEJENIO).



[Ipennmaraemerii B mporpaMme 1o (HU3MKE TEPEYCHb JIA0OPATOPHBIX M TMPAKTHYCCKUX padoOT  SBISICTCS
PEKOMEHIOBaHHBIM, YYHTENb JIeJacT BHIOOP MPOBEIACHUS J1abOpaTOPHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYATBHBIX
OCOOEHHOCTEH 00yUYaroIINXCs.

COJEP)KAHUE OBYUEHUS

10 KVIACC

Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI' 0 IO3HAHUS
®dusnka — Hayka o npupone. HayuHble MeTOAbl MO3HAHUS OKPYKAOUIEro Mupa. Poiib sKcneprMeHTa U TEOpUU B
npolecce MOo3HaHUs MPUPOIbL. DKCIEPUMEHT B (DU3HKE.
MonenupoBanue Qpu3n4ecKux siBICHUN U npoueccoB. Hayunsle runores3sl. @usnyeckue 3aKoHbl U Teopuu. ['paHuiisl
IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpyHIMIT COOTBETCTBUS.
Poinb u Mecto ¢pusnku B pOpMUPOBAaHUN COBPEMEHHON HAYYHON KapTHHBI MUPA, B IPAKTUYECKOM 1€ATENBHOCTH JIFOJCH.
Jlemoncmpayuu
AmnainoroBsle U HU(GPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE TATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexanunyeckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKEHU. Cuctema oTcuéTa. TpaekTopusi.
ITepemerienne, CKOpPOCTh (CpEeAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTbh) U YCKOPEHHUE MaTepHUaIbHOM TOUKH, UX MPOEKIIUU
Ha OCH CUCTeMbI KoopauHaT. Cl0KeHHEe MePEMEIICHUHN 1 CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMPSMOJMHEHHOE MABIIKCHHE. ['paduKu 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHHUS, MyTH U TIEPEMEIICHUS] MaTepUATbHON TOYKU OT BPEMEHH.



CBoOoaHOe nazieHre. Y CKopeHre CBOOOIHOTO MaeHUsI.
KpuBonuHeitHoe nBrkeHuE. [[BUKEHHE MAaTEpUAIBHON TOYKH MO OKPY>KHOCTH C MOCTOSIHHOM MO MOJIYJIIO CKOPOCTHIO.
VYrioBasi CKOpOCTh, JIMHEHHAas ckopocTh. [lepron n yactota oOparenus. LleHTpocTpeMHUTEIBHOE YCKOPEHHE.

TexHuyeckue YCTpOﬁCTBa U MPAKTHYCCKOC IMPUMCHCHHC. CIIUAOMCTP, ABWKXCHUC CHApPAJO0B, LCIIHBIC U peMéHHBIG
nepeaaydu.

Jlemoncmpayuu

Mojenb cucTEMbI OTCUETA, MILTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[IpeobpazoBanue NBMKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaGmronenue nBuxeHus Teia, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY ¥ TOPU30HTAIIBHO.

N3mepeHue yckopeHus: CBOOOIHOTO MaICHHUS.

Hamnpagiienre CKOpoCTH IPH IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3ydeHne HEpaBHOMEPHOTO JIBH>KEHUS € LIEIIBIO ONPEIETIEHNS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY MNYTSIMHU, NPOWJIECHHBIMU TEJIOM 3a IOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKU
BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBUKEHUA IIApUKaA B BI3KOW KU IKOCTH.

N3yuenue aBMKEHHs Tela, OpPOIIEHHOTO0 TOPU30HTATIBHO.

Tema 2. lunamuka

[Ipuanun otHocuTenpHOCTH ['anmuites. [lepBsiii 3akoH HeroToHa. HEpLManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akon HeloToHa A1t MaTepuaibHOl TOUKU. TpeTuil 3aKoH
HproToHa 1t MatepranbHbIX TOUEK.

3akoH BcemupHoro Tsarorenus. Cuina tsokecTd. [lepBas kocMuyeckasi CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus:, kaueHust). Cuna tpeHusi. Cyxoe tpeHue. Cuiia TpeHHs CKOJIbKEHUS U cuila
TpeHus nokos. Koadduiment tpenus. Cuna cConpoTUBICHUS IPU ABUKEHUU TeJa B )KUJKOCTHU WIIU Tas3e.

[locTynarenapHOE U BpaliaTeIbHOE JBUKEHHUE a0COJIIOTHO TBEPIOIO Tea.

MOMEHT CUJIBI OTHOCUTENIBHO OCH BpailieHus. [lnedo cuiibl. Y ciioBusi paBHOBECHSI TBEPAOTO Tea.

TexHuueckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHUE: MOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBreHNE MHEPLIVN.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JAe(OpMaIIHH.

HesecomocTts. Bec Tena rnpu ycKOpeHHOM MOABEME U MTaJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydenne nBmxeHus OpycKa 1o HaKJIOHHOM ITOCKOCTH.

HccnenoBanne 3aBUCUMOCTU CHJI YIIPYTOCTH, BOSHHUKAIOIIMX B MPYXUHE W PE3NHOBOM 00pasile, OT ux JedopMalinu.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHblL COXPAHEHUA 8 MEXAHUKE

NMnynbc MatepuanbHOW TOYKHU (TeNa), CHCTEMbl MaTEpUAIbHBIX TOYEK. IMIyNbC CUJIBI 1 U3MEHEHUE UMITYJIbCa TeJa.
3aKOH COXpaHEHHs UMITyJIbca. PEakTUBHOE JIBU>KEHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckas sHeprusi MaTepuaibHOl Touku. Teopema 00 U3MEHEHUN KUHETUUYECKON SHEPTUU.



[lotenuuanbuas >Heprusi. [loreHuuanbHas 3Heprust ynpyro aedopMHUpOBaHHON NpyKuHBI. [loTeHUnanbHas sHEprus
Tesa BOJU3H MOBEPXHOCTU 3EMIIU.

[loTeHuuanbHble M HEMOTEHIMANbHbIe CUIbl. CBsS3b paOOThl HEMOTEHUMAJIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnyecKkue yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONIEP, IPYKUHHBIW ITUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHM B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne abCOMIOTHO HEYTIPYToro yAapa ¢ MOMOIIBIO BYX OJMHAKOBBIX HUTSHBIX MAasITHUKOB.

HccnenoBanue cBsA3U pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHWUYECKOM PHEPruM Tejla Ha IPUMEpE PacTsHKEHUST pe3MHOBOTO
KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uka ¥ TEPpMOAMHAMMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUU M MX OMBITHOE O00OCHOBaHWE. BpOyHOBCKOE HBHKEHHE.
Huddysus. Xapaktep IBIKEHUS U B3aUMOJICHCTBUS YaCTHI] BellecTBA. MOIeNId CTPOSHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojiesiei. Macca u pa3Mepbl MosieKys1. KonmrdecTBo BemecTsa.
IToctostnnast ABorajipo.
TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenscus.



Mopenbs uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU HI€aIbHOTO raza. AOCOIOTHAS
TEMIIEpaTypa Kak Mepa CpeIHEN KMHETUYECKOW SHEPTUM TEIJIOBOTIO ABMKEHMS 4dacTull ra3a. lllkana remneparyp KenbBuna.
I'azoBbie 3akoHBI. YpaBHeHne MenaeneeBa—Knanelipona. 3akon Jlanerona. M3omporeccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paduueckoe mnpencraBieHrue H30IMPOLIECCOB: HM30T€pMa, H30Xopa, H300apa. TexHuueckue
YCTPOICTBA U PAKTUYECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOEHHUE BEIIECTBA, (OTOrpaduu MOJEKYJ OpraHM4ecKuX coequHeHH. ONbIThI

1o 1udPy3un KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnens onbita HTepHa.

OMBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.

Mojenb, WLTFOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKHU COCy/a.

OMnbIThL, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UE€ATIbHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

OrnpeneneHne MacCchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN 00bEMa KOMHATHI, TABJICHUS U TeMIIEpaTyphl
BO3/lyXa B HEW.

HccnenoBanue 3aBUCHMMOCTH MKy TTapaMETpaMH COCTOSIHHS pa3pe:KEHHOTO Ta3a.

Tema 2. OcHosvl mepmoouHamuKku

TepmonunHamMudeckass cucremMa. BHYTpEHHsII SHEpPrusi TEPMOJIMHAMHYECKONH CHCTEMBI M CIIOCOOBI €€ H3MCHCHHUSI.
KomnuectBo Termumorel m  pabora. BHYTpeHHssI SHEpPrus OJHOATOMHOI'O HACaIbHOrO Trasza. Buapl Teruionepenayu:
TEIJIOTPOBOIHOCTD, KOHBEKITUS, U3IIydeHUE. Y IeTbHas TEIUIOEMKOCTh BelecTBa. KoaM4ecTBO TEIUIOTH IIPH TEILIONepe1aye.

[Tonsitue 00 aguabaTHOM nponecce. [lepBrlil 3akoH TepMoauHaMUKH. [[puMeHeHre nepBoro 3aKkoHa TEPMOAUHAMUKHU K
usonponeccam. ['padgudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs po1ieccoB B MPUPOJIE.
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TennoBsie mamuHbl. [IpuHITMnBl KecTBUS TeIOBBIX MaiivH. [Ipeobpa3zoBaHus IHEPTUM B TETUIOBBIX MAIlIMHAX.
Koaddunment mnonesnoro nerictBusi TteruioBod MmamwuHbl. [lukn KapHo u ero ko3gduimeHT m0JIE3HOrO JEUCTBUS.
DKOJOrnyYecKue npoOaeMbl TEMJIOIHEPTETHUKU.

TexHudeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTAaTelb BHYTPEHHErO0 CrOpaHusi, OBITOBON XOJOJWIBHUK,
KOHTUILIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEHW SHEPTUU Tejia MPU COBEPIICHUU PAOOThI: BBUIET MPOOKU M3 OYTHUIKU MOJ ICHCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe mMyTEM TpeHus (BUICOEMOHCTPAIINS ).

N3meneHnne BHyTpEeHHEN DHEPTHH (TeMIIEpaTyphl) Teja MpH TeTuIonepeaye.

OnbIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATEINII BHYTPEHHETO CrOpaHusl, PpEaKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue ynenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwecmea. Pazoevie nepexoovl

[TapoobpazoBanue u koHaeHcamus. Vcnapenue u kxureHue. AOCONIOTHAS W OTHOCUTEIbHAs BIIAXKHOCTH BO3IyXa.
Haceimennsiit nap. Y aenpHas TerioTa napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JTaBJICHUS.

Tépnoe teno. Kpucrammmyueckue u amopdHbie Tena. AHU30TPOTINS CBOMCTB KPUCTALIOB. JKHIKHE KPUCTAILIBI.
CoBpemennbie MaTepuaibl. [InaBiaeHne u Kkpuctau3anus. Y qeiabHas TeruioTa tiasnenus. CyOomumanus.

VYpaBHeHHE TEMIOBOIO OanaHca.

TexHnueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: THUTPOMETP U MCUXPOMETP, KAJIOPUMETP, TEXHOJIOTHMU
MOJy4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MaPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUH.
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Cnoco0bl U3MEPEHUS BIAXKHOCTH.
HaGroierre HarpeBaHUs U IJIaBICHUS KPUCTANTMYECKOTO BEIIESCTBA.
JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3anus Ted. OJIEeKTpUuecKuid 3apsa. JlBa BuAa AIEKTPUUECKUX 3apAnoB. IIpOBOAHUKH, TUDJICKTPUKH U
NOJIYITIPOBOJAHUKH. 3aKOH COXPaHEHHUS 3JIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodedHBIN 3JIEKTPUUECKUN 3apsia. DiIeKkTpudeckoe mnoje. Hanpsok€HHOCTD
aneKTpuyecKoro nosis. [I[puHIMn cCynepno3uimy 3JIeKTPUIECKUX Noieil. JINHUY HanpsKEHHOCTU 3IEKTPUIECKOTO MOJIS.

PaGora cun snekrpocratuueckoro mousg. [lorenmman. PasnHocte morennuanoB. [IpoBoAHMKKM W AMAIEKTPUKUA B
ANEKTPOCTATUYECKOM MOoJ€e. JIn3neKTpuieckast IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHlleHcaTOp. DIEKTPOEMKOCTh IIIOCKOTO KOHIEHCATOPa. DHEPTHsl 3apsSy)KEHHOTO KOHIEHCATOopa.

TexHuueckune ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: JIEKTPOCKOI, AJIEKTPOMETP, AJIEKTPOCTATUYECKas 3allluTa,

3a3eMJICHHE JICKTPOIPHOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN anmapaT, CTpYHHBIH IPUHTED.
Jlemoncmpayuu

VY CTpONCTBO M MIPUHIUIT JEUCTBHS AIEKTPOMETPA.
B3anmopelicTBre HaIEKTPU30BaAHHBIX TEN.
DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.
[IpoBOIHMKH B 3EKTPOCTATUYECKOM IIOJIE.
DJNIeKTpOCTaTHYECKAs 3aIl[UTa.

JIM3TIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.
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3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOWIAAW IUIACTUH, PACCTOSHUS MEXIYy HUMHU U
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOT0 ToKa. Mctounnku Toka. Cumna toka. [IoCTOsSSHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka Lernu.

DNEeKTpUYECKOE CONPOTHUBJIEHUE. YIEIBHOE CONpPOTHUBIEHUE BemiecTBa. llocienoBarenbHoe, nNapajlieabHOE,
CMEIIIaHHOE COECIMHEHNE MPOBOIHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTPOJABIDKYIIAsl CUJla U BHYTPEHHEE COINPOTHUBIICHHE HCTOYHMKA TOKa. 3akoH Oma s TMOJHOW (3aMKHYTOM)
anekTpuyeckon nenu. Koporkoe 3aMbIKkaHueE.

DNEeKTpOHHASI IPOBOJIUMOCTb TBEPABIX METAIIIOB. 3aBUCUMOCTh CONIPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.
CBepXpoBOUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynmpoBoauuku. CoOCTBEHHAs ¥ MPUMECHAs MPOBOIUMOCTD MOJIYIIPOBOJHUKOB. CBOICTBa P—N-Tiepexoaa.
[TomympoBOJHUKOBBIE TIPHUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PACIIABAX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS] AUCCOIUALUA. DIEKTPOJIN3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHnuecknue yCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHHUE: AaMIIEPMETP, BOJBTMETpP, PEOCTAT, HCTOYHUKU TOKAa,
ANIEKTpOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMNPOTUBIICHUS, BaKyyMHBIH JIHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYIPOBOAHUKOBBINA TUO]], TaJIbBAHUKA.
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Jlemoncmpayuu

N3Mepenue CUibl TOKa U HalPSKEHUS.

3aBUCHMOCTh COINPOTUBJIEHUA LWIAHIPUYECKUX IPOBOAHUKOB OT JUIMHBL, IUIOIIAJAM TOIEPEYHOTO CEYEHUs U
Marepuasnia.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsMoe wu3MepeHne dIEKTPOABMKYLIEH Cuibl. KOpOTKOE€ 3amMblKaHHME TaJbBaHMYECKOTO DJJIEMEHTAa W OLIEHKa
BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD JUOJA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi U3ydenue
CMEIIaHHOI'O0 COEUHEHUS PE3UCTOPOB.

I/I3M€p€HI/I€ C-)J'IGKTpOI[BI/DKYIHeﬁ CHUJIbI UCTOYHHKA TOKA U €TO BHYTPCHHCTO COIIPOTHUBIICHUA. Ha6JII-0I[CHI/Ie
QJICKTPOJIN3a.

MexnpeaMeTHbIe CBSI3H

N3ydenne kypca ¢puszuku 6a3oBoro ypoBHs B 10 Ki1acce OCymECTBISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX
CBsI3€ll C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS: SIBJICHHE, HAY4YHBIH (axT,
rurnoresa, pu3nyeckas BeIMYNHA, 3aKOH, TEOpUs, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUM, NTWHEWHas (yHKUWA, mapadona, rumnepoosa, ux rpa¢uku U CBOWCTBA,

TPUTOHOMETpUYECKHE (PYHKITMHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO, BEKTOPHI
Y UX MPOEKUMH HAa OCU KOOPAWHAT, CI0KEHUE BEKTOPOB.
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buonozusn: MexaHnyeckoe IBHXKEHHE B KUBOHM mpupojae, nuddys3usi, ocMOC, TEIIOOOMEH >KUBBIX OPraHU3MOB (BH]IbI
TEIUIONEPEAayuH, TEIUIOBOE PABHOBECUE), STIEKTPUUECKHUE SBJICHUS B )KUBOW NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpPHAs Macca, TEIUIOBbIE
CBOICTBa TBEPABIX TEJ, JKUJAKOCTEH U Ta30B, 3JEKTPUUYECKHME CBOMCTBA METAJIOB, AJIEKTPOJMTHYECKAs JMCCOLMALNSA,
raJibBaHUKA.

I'eocpagpus: BI1a)XHOCTb BO31yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: Hp€O6pa30BaHI/IC I[BI/I)KCHI/Iﬁ C HCIIOJIB30BAHHCM MCXAaHHU3MOB, y‘léT TPCHUA B TCXHUKEC, IMOAIIHUITHUKH,
HNCIIOJIb30BAHUC 3aKOHA COXPAHCHUA HMITYJIbCAa B TCXHUKC (paKeTa, BO}IOMéT )51 npyrI/Ie), ABUTATCJIb BHYTPCHHCI'O CTOPAHUA,
ImapoBasd Typ61/1Ha, OBITOBOM XOJIOAUIIBHUK, KOHAUIIUOHCP, TCXHOJOTHUHN ITOJYUCHHA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YUCJIC
HaHOMATCPpHUaAJIOB, U HAHOTCXHOJIOTHUHU, IJJICKTPOCTATHUYCCKAA 3alluTa, 3a3CMJICHUC BJ'IGKTpOHpI/I60pOB, KCCPOKC, CTpYﬁHBIﬁ
IMPUHTCP, SJICKTPOHATPCBATCIIbHLIC HpI/I60pI>I, AJICKTPOOCBCTHUTCIILHBIC HpI/I60pBI, rajJilbBaHHKa.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpoMazHuUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3anMOIeMCTBHE NMOCTOAHHBIX MarHUTOB. MarHuTHOE moJie. BeKToOp MarHMTHOW WHIYKIIWU.
[IpyHUMI Cynepno3uiMy MarHUTHBIX IOJ€W. JIMHUK MarHUTHOW WHAYKIWUA. KapTuHa TUHWNA MarHUTHOM WHAYKIUU TOJIA
MMOCTOSIHHBIX MarHuTOB.

MarnutHoe noJsie MpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIMU MAarHUTHOTO MOJISI JUIMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTena. BzauMoeicTBre mpoBOAHUKOB ¢ TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.
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Cuna Jlopennia, €€ MOyJib U HanpalieHHe. [[BIKEeHHE 3apsHKeHHOM YacTHUIbI B OJTHOPOJHOM MarHuTHOM nojie. Pabora
cuiibl JIopeHna.

SIBiieHNE AIEKTPOMArHUTHON MHAYKUUU. [I0TOK BEKTOpa MarHUTHOW MHAYKIUMU. DIEKTPOJBUKYIIAA CUJIA UHAYKIIHH.
3aKoH 3JIeKTpoMarHuTHOM uHaykiuu dapanest.

BuxpeBoe anexkTpudeckoe mnoje. DICKTPOABIKYIAS CUia UHAYKIMU B MPOBOJAHUKE, ABWKYIIEMCS MOCTYINATEIbHO B
OJIHOPOJIHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTD. SIBI€HHME CAMOUHAYKIIUU. DICKTPOABUKYIIAS CHUJIa CAMOMHYKIIUU. DHEPrus

MAarHUTHOTO MOJIS KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckue yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHHUE: TOCTOSSHHBIE MAarHUThI, 3JICKTPOMArHUTHI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIIM JIEMEHTAPHBIX YACTHUIl, MHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumoneicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHnE 3EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOJABIKYIIECH CHUITBI MHAYKIIUHA OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO MOTOKA.

SIBeHre CaMOMHTYKIIHUH.
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomer U3yuenue
MAarHUTHOTO TMOJIA KaTYIIKH C TOKOM.

UccnenoBanue necTBUs MOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. MccienoBanue
SIBJICHUS DJIEKTPOMArHUTHON WHYKIIUH.

Paspnen S. KoneOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€OAHUA
Konebarensnas cuctema. CBoOOgHBIE MexaHWYeckue kosieObanus. ['apmonunueckue konebanus. Ilepuon, dwactora,
aMIuTyaa u ¢asa konedbanuid. [IpyxkuHHBIA MasTHUK. MaTreMaTHYECKU MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOAHMIA.
[IpeBpaiiienne sHepruy MNPy rapMOHUYECKUX KOJICOaHUSIX.
Konebarenbhbiilt koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHs B UI€aIbHOM KOJIe0aTeTbHOM KOHTYPE.

Amnajorus MCKAY MCXaHNUYCCKUMHU U 3JICKTPOMArHUTHBIMHU KOJICOAHUSIMU. (DOpMYJ'Ia Tomcona. 3akoH COXpPaHCHUA DHCPIUU B
NACaJIbHOM KoJieOaTeIbHOM KOHTYPC.

Hpe,IICTaBJIeHI/IG 0 3aTyXariux KOJICOQHMSIX. BLIHy}KI[eHHBIG MexaHH4eckue koseOanus. Pe3onaHc. BLIHy}KI[CHHBIC
QJICKTPOMAaruuTHBIC KOJICOaHHSI.

[lepemennslii TOk. CHHYCOMAIbHBIN IEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUITUTYTHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA M HAIPSHKEHUSI.

Tpancdopmatop. IIpon3BoacTBo, mepenadya u MOTPEOJICHUE DIIEKTPUYECKON HSHEPTrUU. DKOJOTHYECKHUE PUCKUA TIpU
MIPOU3BOJICTBE JIEKTPO3HEprun. KynbTypa uCronb30BaHUs 3IEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: STIEKTPUUECKUN 3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU
AJeKTpoNepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHONW CUCTEMBI (MPYKUHHBINA WM MAaTEMAaTHYECKUN MasSTHUK).
Ha6moneHne 3aTyXxaronmx KoineOaHui.
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HccnenoBanne cBOWCTB BbIHYKICHHBIX KOJIEOAHUIA.

HaGmtonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIECOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTHU CUJIbI TOKA U HAIMPSKEHUSI OT BPEMEHHM ) JIJIs DJIEKTPOMArHUTHBIX KosieOanuii. Pe3onanc

IIPU TIOCJIEIOBATENIBHOM COEIMHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHAEHCATOPA.

Mogenb JIMHUM 3JIEKTPOIEPEIayn.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpHUOJIa MaJIbIX KOJIeOAaHUH Tpy3a HA HUTHU OT JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBanne nepeMEHHOTO TOKA B IIENU U3 TIOCJIEIOBATEIBHO COEMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3.1eKmpoMazZHUMHbIE 60TIHbI

MexaHndecKkue BOJIHBI, YCI0BUs pacnpocTpanenus. [lepuon. CkopocTh pacpOCTpaHEHUS U IJIMHA BOJIHBI.
[Tonepeunsle U MpoObHBIE BOJIHBL. IHTepdepeHus u nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHUS U3TyUYCHHsI JICKTPOMArHUTHRIX BOJIH. B3aumuas opuenTaius BektopoB E, B, V B
AJIEKTPOMArHuTHON BoJiHE. CBOMCTBA JJICKTPOMATHUTHBIX BOJIH: OTpPaKEHHUE, MpEIOMJIEHHEe, ToJisapu3aius, Audpakiys,
uaTepdepennns. CKOpoCTh IJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 31eKTPOMArHUTHBIX BOJIH. [[puMeHEeHNE JIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBS3HU U TeNEeBUACHU. Paanonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEeH Cpeibl.

TexHuueckue yCTpoMCTBA U MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIIbTPa3ByKOBasi TMarHOCTHUKA B
TEXHUKE M MEIUIIMHE, pajap, paIHoNPUEMHHNK, TEICBU30p, aHTeHHa, Teedon, CBU-meub.

Jlemoncmpayuu

OOG6pazoBaHue U PacpOCTPAHEHHUE MOMEPEUHBIX U MPOIOIBLHBIX BOJIH.

Konebmromeecs Teno kak UICTOYHHUK 3BYKa.
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HaGmronenue otpa)keHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoeHne cBsi3u TPOMKOCTH 3BYKa U BBICOThI TOHA C aMIUIMTYJI0N U 4YaCTOTON KOoJIeOaHMiA.

UccnenoBanne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHE, TMPEJIOMIICHUE, TMOoJspu3anus, audpaxius,
UHTepPepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHenHOE pacnpocCTpaHEHUE CBeTa B OJHOpOAHOM cpexe. Jlyd cBera. TouedHbin
HUCTOYHUK CBETAa.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpEIOMJICHUS cBeTa. AOCOIOTHBIM TOKaszarenb mpenomieHus. [lonHoe BHyTpeHHee
oTrpaxkeHue. [IpenenbHblii yroj MOJHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcust cBeta. CloxHBIM cocTaB 6enoro ceerta. L[BeT.

Cobuparomue 1 paccerBaroline JUH3bl. ToHkas jguH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKasl CHJIa TOHKOW JIMH3BI.
[TocTpoenue u300pa’keHUit B COOMpPAIONINX U pPACCEUBAIOIIUX JHH3aX. DopMysia TOHKON JMH3BL. YBEIWYEHHUE, AaBAEMOE
JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas onrtuka. Matepdepennms cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBHS HAOMIOAECHUS MAaKCHUMYMOB U
MUHHAMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX CHH(A3HBIX KOTePEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. Judpaxkmuonnas peméTka. YclIoBue HAOMIONCHUS TJIABHBIX MAaKCUMYMOB TIpH IaJICHUA
MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHuueckne yCTpPOWCTBA M MPAKTHYECKOE TMPUMEHEHWEe: OYKH, Jymna, (oToammapar, NPOSKIMOHHBIN amnmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONITHUKA, MTU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOH/I.
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Jlemoncmpayuu

[IpsiMonHelHOE pacpoCcTpaHEeHUE, OTPAXKEHUE U TIpesioMIieHne cBeTa. OnTuyeckue mpuoophI.
[TonHoe BHyTpeHHEE OTpakeHue. Moiesib CBETOBOAA.
UccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mojenu MUKpOCKOTIA, TEIECKOMA.

HaGmonenue nntepdepeHum crera.

HaGmonenne nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaGroneHue monsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi
N3Mmepenue mokasaTessi NpeIOMIICHHS CTEKJIA.

HccnenoBanue cBONCTB n300paskeHUi B MnH3aX. HaGmonenue
JMCTIEPCUN CBETA.

Paznen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl TPUMEHUMOCTH  KJIACCHYECKOM MexaHukd. [locTynaTtel cnenwadbHOM TEOPUM  OTHOCUTEIIBHOCTH:
WHBapUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BaKyyMme, IMIPUHIUIT OTHOCUTEILHOCTA DUHINTEIHA.
OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKPAIIICHUE JIJTHHBI.
DHEPrus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBsI3b MaCChl C SHEPTUEH U UMITYJIbCOM PEJISTUBUCTCKON YaCTUIIBI. DHEPTHUS TTOKOS.
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Pasznen 7. KBanroBas ¢pusuxa
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®oronsl. Popmymna [lnanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTOM. DHEPrusi U UMITYJIbC (POTOHA.
OtkpeiTe u uccienoBanue ¢poroddpdexra. Onbitel A. I'. CtoneroBa. 3akoHbl (poTodPdekrra. YpaBHeHne DHIITEHHA
s horodddexra. «KpacHas rpanuna» hororddexra.
JlaBnenme cBera. OnbiTel I1. H. JIeOenena.
XHUMHUYECKOE JEMCTBUE CBETA.
TexHuuyeckue yCTpoHCTBA U MPAKTUYECKOE MTPUMEHEHHUE: (POTOIIEMEHT, (OTOJATIUHK, COTHEUHAs OaTapesi, CBETOAHO/I.
Jlemoncmpayuu
®oT03¢(HeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHemTHEro ¢poTodddexra.
CBeToauon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pezepdopna mo paccesHuro o -yactuil. [Imanerapnas mozaens atoma. IloctymnaTsr
bopa. Uznyuyenue u noryonieHne GoToHOB IIPH MEPEX0jie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA Pyroi. Buibl crieKTpos.
CnexkTp ypoBHEU 3HEpruu atoMa BOJIOpPO/ia.

BosHoBBIE cBOVICTBA yacTull. BosHel ne bpoinsa. KopnyckyasspHO-BOJIHOBOM Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NMPUMEHEHHE: CIEKTPAJIbHBIM aHalu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu
Mogens onbita Pezepdopaa.
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Onpenenenue JIMHBL BOJIHBI J1a3epa.

HaGmonenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HaGmonenue nuHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JOKa3bIBAIOLIUE CIOKHOCTh CTpoeHHus sjapa. OTKpeiTHE paguoakTUBHOCTH. OmnbiThl Pezepdopaa mo
ONpEJEICHUIO  COCTaBa paJuMOaKTUBHOTO wu3iaydeHusi. CpoiictBa anbda-, Oera-, ramma-usznydeHusd. BrausHue
PaauOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe mpoTOHAa M HeillTpoHa. Hyknonnas moxens sanpa ['eitsenOepra—MBanenko. 3apsa sapa. MaccoBoe 4mciio
sapa. U30Torsbl.

Anbda-pacnan. DIEeKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaza. ['amMma-uznydeHue. 3aKOH PaJUOAKTUBHOIO pacmaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT maccsl aapa.

SAnepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Snepusriit peaktop. Tepmosinepusiii cuutes. [IpoOaeMbl 1 MEPCIIEKTUBHI SIEPHON SFHEPTETUKU. IKOJIOTUUECKHUE ACTIEKTHI
SIAEPHOU SHEPIETUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoasl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. ENMHCTBO (hr3nveckoit KapTUHBI MUpa.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: NO3UMETDP, Kamepa BuibcoHa, siAepHbIM peakTop, aTOMHas
o6omba.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.
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Yuenuueckuii skcnepumenm, nabopamopuvle pabomwr ccnenopanne
TPEKOB YacTHUll (110 TOTOBBIM (poTorpadusam).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

DTanbl pa3BUTUS aCTpOHOMHUM. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUYCHUE aCTPOHOMUU. Buj

3B&3nHOr0 HeOa. Co3Be3nusl, sipKue 3BE3/1bl, TUIAHETHI, X BUJIUMOE JIBUKCHUE.

CosiHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprud CosiHIAa M 3BE31. 3BE3AbI, UX OCHOBHBIC XapaKTEPUCTUKHU.
JnarpamMma «CHEKTpaJdbHbIA KJIacC — CBETUMOCTB». 3BE3/bl TJIABHOM MOCJIEI0BATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOW MOCJIENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpeMEHHbIE MNPEACTABICHUS O
IPOUCXOKAEHUU U 3BOTOLNN CoHIA U 3BE3/. DTaIbl )KU3HU 3BE3.

Mnieunsiii [IyTe — Hama [Nanaktuka. [lonoxenue u neuxkenne Coinnia B ["amaktuke. Tunel ranaktuk. Paguoranaktuku
U KBa3apbl. YEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacimmpenne Bceenennoit. 3akon Xab606ma. Pa3zoeranue ranaktuk. Teopus Bomwioro B3peiBa. PenmukroBoe
U3JIy4YCHHE.

MacmrabHas ctpykrypa BeenenHoit. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronennst HEBOOPYKEHHBIM TJIa30M C UCTIOIH30BAHNEM KOMITHIOTEPHBIX MPUIIOKESHHUH JITIS1 OTPEIeICHUS TTOT0KECHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBEpHOTo MoMymapus u sipkue 383761 Habmonenus B
teneckon Jlynsl, nnaner, Mueunoro Ilytu.

O0o0aromee MOBTOPEHUE

Ponb ¢u3uku M acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJOTUYECKOHN, COIMATBHOM M ATUYECKOHN cepax nesTenbHOCTH

YeJI0BeKa, POJb U MECTO (PU3MKU U aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTWHE MUpa, POJibh (DU3NYECKOW TEOpHH B
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(opMHUpOBaHUU MNPEACTAaBICHUNH O (PU3NUECKOW KapTUHE MHpa, MECTO (U3MYECKOM KAapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABIEHUIN O PUPOIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kilacce oCylIeCTBISIETCS C YUETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX
CBs3€ll C KypcaMu MaTeMaTuKH, OMOJIOTUHU, XUMUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAyYHOTO MO3HAHUS: SIBJICHHE, HAy4YHBIM (Qaxr,
runoresa, puanyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJeHHEe, SKCIIEPUMEHT, MOIETUPOBAaHNE, MO/IEIb, U3MEPEHHUE.

Mamemamuxka: penieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYecKrue (YHKIHUH: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX MPOEKIUMU HA OCH KOOPJIHUHAT, CJIOXKEHHUE BEKTOPOB,
IIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMH, MPU3HAKK MOJ00US TPEYroJbHUKOB, ONMpEAENIeHHE TUIOMIaAH IJIOCKUX (GUryp H
o0BEMa Ted.

buonozus: snexTpuueckue sBICHUS B KUBOW MPUPOJE, KoJeOaTelbHbIE IBUKEHUS B KUBOM MPHUPOAE, ONTUYECKHE
SBJICHUS B )KUBOW MPUPOAE, AEHCTBUE paJUallu Ha KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHME aTOMOB U MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell, MEXaHW3Mbl OOpa30BaHUSA
KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAIBHBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TONIIOCA 3€MJIH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 36MHOW MOBEPXHOCTH, MPECKa3aHHE
3EMJICTPSICECHU.

Texnonocus: JTUHUU DIIEKTPONEPEIay, T€HEPATOP MEPEMEHHOI0 TOKA, AJIEKTPOJABUIaTelb, MHAYKIIMOHHAS MeYb, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAS ONTHKA, COJIHEYHAs
Oartapes.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE CPEJITHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «Pu3nka» Ha YpOBHE cpenHero oOumiero oOpa3zoBaHus (0a30BbId YPOBEHB) AOJKHO
00ecTeYnTh TOCTUKECHHUE CICAYIOMMNX TUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JUYHOCTHBIE PE3YJBbTATHI
JIndHOCTHBIC pe3ysbTaThl OCBOCHHS y4eOHOTo mpeamera «Du3uKa» MOJDKHBI OTpa)kaTb TOTOBHOCTh U CIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTpPEHHEW TO3WIMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKISHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO 00IIeCTBa,
pacuImpeHne >KM3HEHHOTO OTBbITa U OIBITa JICSITEIPHOCTH B MIPOLIECCE Pea3allii OCHOBHBIX HAIPaBJICHUIN BOCITUTATEIILHOM
NEeSITENLHOCTH, B TOM YHCJIE B YACTH:
1) rpa:x1aHCKOTO BOCIIMTAHUS:
c(hopMUPOBAHHOCTb I'PAKIAHCKOM MTO3UIIMK 00YJaIOIMIEerocss Kak aKTUBHOT'O M OTBETCTBEHHOT'O YJieHa POCCUHCKOTO
oOIecTBa; MPUHATHE TPATUIIMOHHBIX OOIICYEIOBEUSCKUX TYMAHUCTUUYECKUX U JIEMOKPATHUYECKUX IIEHHOCTEH; TOTOBHOCTH
BECTH COBMECTHYIO JISATCIFHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIIECTBA, y9acTBOBATh B CAMOYIIPABICHUHN
B 00pa3oBaTelbHOM OpraHW3allMi; YMEHHE B3aUMOJCHCTBOBATH C COIMAIBLHBIMH HMHCTHUTYTaMH B COOTBETCTBHU C HX
(GYHKIUAMH M Ha3HAYCHHEM; TOTOBHOCTh K T'YMAaHHMTAPHOW M BOJIOHTEPCKOM NEATEILHOCTH, 2) MATPHOTHYECKOTO
BOCIIMTAHUSA: CHOPMUPOBAHHOCTH POCCUHCKON TPaKJaHCKOW HICHTUIHOCTH, TAaTPHOTH3MA; IIEHHOCTHOE OTHOIIIEHUE K
TOCYJapCTBEHHBIM CHMBOJIaM, JOCTH)KCHUSM POCCUUCKUX YUEHBIX B 00J1acTH (PU3HUKHU 1
TEXHHKHU,
3) IYXOBHO-HPABCTBEHHOT0 BOCNMHUTAHHUS: CHOOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYCCKOIO IOBCIACHMS;
CIIOCOOHOCTD OLICHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIC
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HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATEIIBHOCTH YYEHOIO; OCO3HAHME JIMYHOI'O BKJIaJla B IOCTPOECHHE YCTOMYUBOIO
Oynyiero; 4) 3CTeTHYECKOr0 BOCIHMTAHUSI: JCTECTHYCCKOE OTHOIICHHWE K MUPY, BKJIIOYas 3CTETHKY HAy4HOTO
TBOPYECTBA, TNPHUCYHICTO (PUIUYECKON Hayke; 5) TPYAOBOr0 BOCHUTAHMSN: HHTEPEC K pPa3IMYHBIM cdepam
npodeccuoHaIbHON 1eATETbHOCTH, B TOM YHUCJIE€ CBSI3aHHBIM C (PM3UKON U TEXHUKOM,

YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oynaylied mnpodeccuu U peanr3oBbIBATh COOCTBEHHBIE >KU3HEHHBIC IJIaHBI;
TOTOBHOCTh M CIIOCOOHOCTh K 00pPa30BaHUIO U caMOOOpa30BaHMIO B 00J1aCTH (PU3MKU HA MPOTSHKEHUM BCEH JKU3HU; 6)
IKOJOTHYECKOr0 BOCHHUTAHMA: CHOPMUPOBAHHOCTD 3KOJOTHUUECKON KYJIbTYpbl, OCO3HAHUE TJI00AJBHOIO Xapakrepa
HKOJIOTHYECKUX TPO0JIeM; IJIAHWPOBAHKUE U OCYIIECTBIEHUE IEUCTBUN B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS 1eJei
YCTOMYHUBOTO Pa3BUTHS

YEJIOBEYECTBA; PACLIMPEHUE OIbBITA NESITEIBHOCTH SKOJOTMYECKON HANpPABICHHOCTM HA OCHOBE MMEIOIIMXCS 3HAHUM IO
¢GusuKe; 7) HEHHOCTH HAYYHOIO MO3HAHMUA: CHOPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3MUECKON HAYKH; OCO3HAHUE [IEHHOCTH HAYYHOU J1eITeNbHOCTH, TOTOBHOCTD B MPOIIECCE U3YUECHHUS
(U3UKU OCYIIECTBISITH TPOSKTHYIO U

UCCJIEN0BATENBCKYIO AEATEIbHOCT NHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBeEpPCaJlbHbIEe Y4eOHbIe AeiicTBHs Ba3oBbie

JIOTHYeCKHe AeHCTBUSA:
CaMOCTOSATETHHO (OPMYIHPOBATh M aKTyaJIHM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE; OIPEACNATh IeNU
JNEATENBHOCTH, 3a7aBaTh IMAapaMeTPbl U KPUTEPUM WX JOCTHUIKEHUS; BBIABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUYHS B
paccMaTpuBaeMbIX (U3MYECKUX SBICHHX, pa3paldaThiBaTh MJIAH PEIICHHS MPOOIEMBbI C YIETOM aHajIn3a WMEIOIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIbHBIX
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pPECYpPCOB; BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLEHUBATH COOTBETCTBHUE PE3YJILTATOB LEISAM, OLEHUBATH PUCKU

MOCIEICTBUI
NEeSATeNIbHOCTH; KOOPJAUHUPOBATH U BBIMIOJIHSITH pabOTy B YCIOBUSIX PEAIbHOT0, BUPTYAIIBHOTO M1 KOMOMHHUPOBAHHOTO

B3aUMOJICHCTBUS; pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCcKHe AelCTBHUS.

BJIAJICTh HAYYHOM TEPMUHOJIOTHEH, KJIIOYEBBIMU TMOHSTHSAMU M METOJAMU (DU3WYECKOW HAyKH; BIAJeTh HaBBIKAMHU
y4eOHO-UCCNEIOBATEILCKOM M MPOEKTHOM JESATEIbHOCTH B 00JacT (PU3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PCIICHHS 3a7ad (PU3UUeCcKOro cojepKaHus, MPUMEHCHHIO Pa3IMYHBIX METOJIOB
MO3HAHMS; BIAJETh BUJAMH JEATCIBHOCTU IO TOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIUH, MPeoOpa3OBaHHUIO U
MIPUMEHECHUIO
B Pa3IMYHBIX Y4YeOHBIX CHUTyalUsIX, B TOM YHCJIE TPHU CO3JaHUH YYCOHBIX MPOEKTOB B 00JacTH (PU3MKU, BBISBIATH

MIPUYUHHO-CJICJICTBEHHBIE CBSI3U U aKTYyAIIM3UPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€ pEIICHUS, HAXOIUTh

apryMeHThl JUIsl J0Ka3aTelIbCTBA CBOUX YTBEPKIACHUM, 3a/laBaTh IapaMETpbl M KPUTEPUU PELICHUS; aHAIU3UPOBATH
MOJIYYEHHBIE B XOJI€ PELICHHUS 3aJ1a4i PE3YIbTaThl, KpUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb,
IPOTHO3UPOBATh W3MEHEHUE B HOBBIX YCIIOBHUAX; CTaBUTh M (DPOPMYIHpPOBATH COOCTBEHHBIC 3a/ladyd B 00pa30oBaTEIbHOU
NEATEIbHOCTH, B TOM YUCJE IPU U3YUYEHUU
(bu3KKY; JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OMBIT; YMETh
MEPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTHYECKYIO 00JIACTh KU3HEACATEIHHOCTH; YMETh
WHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTelH;
BBIJIBUT'aTh HOBBIE UJEH, IPEJIAraTh OPUTMHAJIBHBIC MOIXOAbI U PELICHUS; CTaBUTh
poOIeMBbI U 3a/1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHMUS.
Pabora ¢ ungopmaumeii:
BJIAJICTh HABBIKAMU TOJTYYCHHS MHGOPMAITNH (PU3UUECKOTO COACPIKAHUS U3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIILHO OCYIIIECTBIIATH MOMCK, aHAIIN3, CHCTEMAaTHU3AINI0 U MHTEPIPETAIINI0 HWH(OPMAITNH PAa3IMYHBIX BUIOB U
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(dopM npeAcTaBIeHHS; OLICHUBAThH JOCTOBEPHOCTh MHPOPMALIMK; UCHOIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B pEIEHUU KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALMOHHBIX 337124 C
coOmtoieHneM TpeOOBaHUN SPrOHOMUKHU, TEXHUKHA 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH ], IPaBOBbIX U 3TUYECKUX
HOPM, HOpM MH(POPMALMOHHONW 0€30MaCHOCTH; CO3/1aBaTh TEKCThI (DU3UUECKOTO COJIEpKaHMs B PA3IMUHbIX (popmaTax ¢
y4€TOM Ha3zHauyeHus: MH(OpMAIUU U LEIEeBOU

ayJIMTOPUHU, BEIOMPAs ONITUMAIBHYIO (DOPMY MPEACTABICHUS U BU3YaTU3ALIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:
OCYIIECTBJIATh OOIIEHHWE Ha Ypokax (PU3MKK U BO BHEYPOUHOM JICATEIBLHOCTH; pPACMO3HABATh MPEINOCHUIKN
KOH(DJIMKTHBIX CUTyallUd W CMATYaTh KOH(MIUKTHI; pPa3BEPHYTO M JIOTMYHO W3JIaraTh CBOK TOUYKY 3pCHHS C
UCITOJIb30BAHUEM SI3BIKOBBIX CpPEJICTB; MOHUMATh W HKCIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHAHOM W WHAWUBUIYaIbHOM
paboThl; BHIOUPATh TEMATUKY U METOAbl COBMECTHBIX JEUCTBHII ¢ YUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH Ka)Iq0Tro
YJIeHa

KOJUIEKTHBA; NPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH JEUCTBUA TO €€
JOCTHKEHUIO:

COCTaBJIATh TUIAH JACHCTBHUM, PACTPENENATh POJU ¢ Y4ETOM MHEHUN YYaCTHHUKOB, OOCYXXIAaTh PE3yIbTaThl COBMECTHOM

paboThI; OLIEHUBAThH KAYECTBO CBOETO BKJIAJA M KAXKJIOT0 YYaCTHUKA KOMAaHAbI B OOIIHM pe3ynbTaT Mo pa3pad0TaHHBIM

KPUTEPUSIM;
MpeJiaraTb HOBBIE ITPOEKTHI, OLUECHUBATH WJAECU C MO3WLHMU HOBU3HBI, OPUIMHAJIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;
OCYILIECTBIIATH ITIO3UTUBHOE CTPATETUUECKOE MOBEACHHUE B PA3JIMUHBIX CUTYALUsIX, IPOSBISATh TBOPUYECTBO U

BOOOpakeHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPcabHbIe yueOHbIe AeiicTBUsE CaMmoopranu3anms:

CaMOCTOATCIBbHO OCYIICCTBIIATH IIO3HABATCIBbHYIO ACATCIIBHOCTh B obnacTu (bI/ISI/IKI/I N aCTPpOHOMMHU, BBIABJIATH
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npoOieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud; CAMOCTOSATEIBHO COCTABIATH IUIAH PEIICHUS PACUETHBIX U
Ka4eCTBEHHBIX 3a/1a4, [UIAH BBIITOJIHEHUS IIPAKTUYECKON
paboThI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN M MPEANOYTEHH; JaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH y4eOHOr O MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH; IeJ1aTh OCO3HAHHBIN BBIOOP,
apryMeHTHpOBaTh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 3@ PEIICHUE; OLICHUBATh MPUOOPETEHHBIN OIIBIT;
croco0CTBOBATh (HOPMHUPOBAHUIO U MPOSIBICHUIO SPYIULIMU B 00J1aCTH (PU3UKU, TOCTOSIHHO MOBBIIIATH CBOM
o0Opa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIMOHAJIbHbIH HHTEJJICKT:
J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
HeJsIM;  BJIaJIETh HABBIKAMM IMO3HABATENIBHOM pPEeQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX
IIPOLIECCOB,
UX Pe3yJbTaTOB U OCHOBAHUH; UCIOJIb30BaTh NPUEMBI pEIIEKCUH ISl OLEHKU CUTYallUH,
BbIOOpA BEPHOI'O PELIEHUS; YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD
pelIeHus 110 UX CHUKEHHUIO; IPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IIPU aHAIU3E
Pe3yabTaTOB JEATEIbHOCTH; IPUHUMATh ce0s, TOHUMasi CBOM HEIOCTATKU U
JNOCTOUHCTBA;
[IPUHUMATh MOTHUBBI U apT'YMEHTHI JPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JESATEIbHOCTH; IIPU3HABATH
CBOE IPaBO U MPaBO JAPYTUX HA OLINOKH.
B mpouecce A0CTHXEHUS JTUYHOCTHBIX PE3yNbTaTOB OCBOEHUS MPOrpaMMBbl MO (PU3MKE IJI1 YPOBHS CPEIHEro OOLIEero
o0pa3oBaHUs y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATIBHBINA HHTEIIEKT, MPEANOIaraui cgopMrupoBaHHOCTS:
CaMOCO3HaHUS, BKIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIIBHOE COCTOSIHUE, BUAETh HAIIPABICHUS
pa3BUTUS COOCTBEHHOM 5SMOIMOHAIBHONW cdepbl, OBITh YBEpEeHHHIM B cele; CaMOpEeryJIMpOBaHMs, BKJIIOYAIOLIETO
CaMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBECHHUE,
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CIIOCOOHOCTB aaanTUpoOBaThCA K OMOLIHWOHAJIBbHBIM HW3MCHCHUAM W IPOSABIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,
BHYTpeHHefI MOTHUBaIlUH, BKJHO‘I&IOIJ.[GI\/'I CTPEMJIICHHUC K JOCTUKCHUIO LCJIU U YCIICXY, OIITUMHU3M, MHUIUATHBHOCTD,
YMCHHUC ﬂCﬁCTBOBaTB HCXO0Os1 U3 CBOHUX BOSMO)KHOCTGﬁ; OMIIaTHH, BKJ'IIO‘I&IOH.IGIZ CIIOCOOHOCTH NMOHUMATh OMOIIMOHAJIBHOC
COCTOSHHUC APYTUX, YUUTBIBATH €TO IIPHU

OCYIICCTBJICHUU 06IJ_IGHI/ISI, CIIOCOOHOCTBb K COYYBCTBHIO M COIICPCIKUBAHUIO, COLHAJIBHBIX HABBIKOB, BKIIIOUYAOIIUX
CIIOCOOHOCTD BBICTPpANBATHL OTHOIICHUA C APYTUMH JIFOAbMU, 33.60TI/ITBC$I,

MMPOABJIATH UHTCPCC U pa3pCIIATh KOH(bHHKTBI.

NPEAMETHBIE PE3YJIbTATHI

K koniy oOydyenust B 10 kjacce npeaMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH

y 00y4aromuxcsi yMEHH:
JIEMOHCTPUPOBATH HA MPUMEpax poJib U MecTO GU3UKU B (GOPMUPOBAHUH COBPEMEHHON HAYyYHOUN KapTHUHBI MUpPa, B
Pa3BUTHUH COBPEMEHHOW TEXHHKU W TEXHOJIOTMM, B MPAKTUUYECKON AEATEIBbHOCTHU JIIOJIEH; YUUTHIBATh I'PAHUIIBI IPUMEHEHUS
U3YYCHHBIX (DU3MYECKUX MOJENe: MaTepualbHas TOYKa, WHEPIHAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEIIO,
UJICATbHBIA Ta3, MOAEINW CTPOECHUS Ta30B, KUAKOCTEW M TBEPIBIX TEJI, TOUCUHBIA DIICKTPUYECKUW 3apsiy MPU PEUICHUU

bu3nUecKuxX 3aaay;

pacrno3HaBaTh (pu3udecKre BICHUS (IIPOILIECCHl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUM CTPOCHHMS BEIIECTBA M DJICKTPOJAUMHAMHUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE IMPSIMOJIMHEUHOE
JIBUKEHUE, CBOOOHOE MaJeHUE TeJ, IBIKCHUE 10 OKPYKHOCTH, HHEPIUsA, B3auMojaeicTeue Tei, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE KUIKOCTeM M TBEPHABIX TEJ, U3MEHEHHE OOBEMA Tel NpU HArpeBaHUM (OXJIAXKIECHUM), TEIIOBOE
paBHOBECHE, UCITAPECHUE, KOHJCHC AW, [UIABJICHUE, KPUCTAIUIN3Aasl, KUIICHUE, BIAXKHOCTh BO3yXa, MOBBILICHUE JABICHUS
rasa npu €ro HarpeBaHWH B 3aKPBITOM COCYJE, CBSI3b MEXAY MapaMEeTpPaMHU COCTOSHMS ra3a B M30MPOLECCAX, AIEKTPU3ALUS
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TeJ, B3AaMMOJICHCTBUE 3apsI0B; ONMUCHIBATh MEXaHUUECKOE JIBUKEHUE, UCTIONB3Ys (M3UUYECKUE BETUYUHBI: KOOPAUHATA, MYTh,
IIEpEMEILIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMIYJbC TENa, KUHETUYECKas dHEPIus, MOTEHUHUAIBbHAS dHEPIrus,
MexaHuueckass paboTa, MeXaHWYecKass MOIINHOCTh, MpPHU ONHUCAHUU TPaBUIBHO TPAKTOBAaTh (DU3UYECKUN CMBICH
UCIIOJIb3YEMBIX BEJIMUWH, X 0003HAUCHUS U €AMHUIIBI, HAXOIUTh ()OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO0 (DU3UYECKYIO BEJIUUUHY
C JPYTUMHU BEJIMYMHAMU; OMUCHIBATH M3YYCHHBIC TEIIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBIICHUSI, UCTIONB3Ysl (PU3HUECKUE
BEJIMUMHBI: JAaBIICHUE Ta3za, TEMIIepaTypa, CPEAHsAd KUHETHUYECKAash OJHEpPrus XaoTHYECKOrO JBHXKEHUS MOJIEKY,
CpeIHEKBaApAaTUUHAsT CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHsISI JHeprus, paborta rasza, Kod(puimeHt
MOJIC3HOTO JCHCTBUSI TEIUIOBOTO JIBUTATEls; MPU OMUCAHUU TPABUIBHO TPAKTOBATh (PUBHMYECKUN CMBICT HCIOJb3yEeMBbIX
BEJIMYUH, UX O0O3HAUCHHS W €JUHUIIBI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMU
BEJIMYMHAM; ONKMCHIBATh U3YUEHHBIE DJICKTPUUYECKHUE CBOMCTBA BEIIECTBA M DJICKTPUUECKUE SABJICHUS (TIPOILIECCHI), UCTIONB3YS
¢usznueckre BEIMYMHBI: DJIEKTPUUYECKUN 3apsij, DJICKTPUYECKOE II0JIe, HANpsHKEHHOCTh IO, MOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHWHM TMPABUIBHO TPAKTOBATh (DU3MYECKUN CMBICT MCIIOJIB3YEMbIX BEIWYMH, WX O0O3HAUYCHHS U
€AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIIMYUHY C JIPYTUMHU BEJIMUYMHAMU; aHAIU3UPOBATH
¢usznueckue Mporecchl U SBIEHUS, UCTIONIb3YsS (PU3NYECKHE 3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHOro Tsrorenus, |, 11 u Il
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, MIPUHLIUN CYNEPHO3ULINHN CHIL,
OPUHIUIT PABHOINPABUS WHEPUUAIBHBIX CHUCTEM OTCUYETA, MOJEKYISIPHO-KMHETHUYECKYIO TEOPUIO CTPOCHHMS BEIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpeIHEH KWHETHYECKOHW SHEPrUU TEMJIOBOTO JIBIXKCHHS MOJICKYJI C aOCONIOTHOH TeMIepaTypoH,
MEPBBIM 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHUs JJIEKTPUUECKOro 3apsiaa, 3akoH Kyiona, mpu 3TOM pasnudarh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMAaTHUYeCKO€ BBIPAKEHHE U YCIOBUSA (TPaHMIIBI, OOJACTH) MPUMEHUMOCTH;
OOBSCHATH OCHOBHBIC MPUHITUIIBI IEUCTBHS MAIINH, MPUOOPOB U TEXHUUYECKUX YCTPOIMCTB; Pa3indaTh YCIOBHS UX

0e30MacHOro MCIOJIb30BaHUS B MMOBCEHEBHOMN JKU3HH, BBITIOIHATH IKCIIEPUMEHTHI TIO UCCIEAOBAHHUIO (PU3NYECKUX SBICHHM
U TIPOIIECCOB C HCIOJIB30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEPEHUH, Mpu 3TOM (GOPMYIHpPOBAThH Mpodiemy/3afgady H
TUMOTE3y Yy4eOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEMJIOKEHHOTO O00O0pYIOBaHHUS, NPOBOAUTH OMBIT U
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dbopMyIHUpPOBaTh BBIBOJBI; OCYIIECTBIAThH MPSMbIE U KOCBEHHbIC M3MEPEHUS (PU3MUECKUX BEIMYHMH, NMPU ITOM BHIOUpATh
ONTUMAITBHBIN CIIOCO0

W3MEPEHUsI U HUCIOJIb30BaTh M3BECTHBIE METOJbl OIICHKU IMOTPEIIHOCTeH HM3MEpPEHMM; HUCCIe0BaTh 3aBUCUMOCTH MEXIY
bU3UYECKUMH BEJIMUYMHAMH C MCIOJB30BAHUEM MPSIMBIX U3MEPEHUM, TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIIMYUH B BHUJE TaOJUIl U TpadUKOB, JeiaTh BBIBOABI M0 pe3yJibTaTam
UCCJIE/I0OBaHMs; COOJII0IaTh ITpaBuia O€30MacHOro Tpy/a MPpU MPOBEACHNUN UCCIICIOBAHUIN B paMKaX yueOHOTO SKCIIEPUMEHTA,
yueOHo-

UCCJICJIOBATEIILCKOM W TPOEKTHOM JEATEIbHOCTU C HCIOJIb30BAaHUEM HW3MEPUTENIbHBIX YCTPOUCTB H J1a0OpaTOpPHOTO
0o00OpyI0BaHMS; peliaTh pacy€THhIC 3aJa4d C SBHO 3aJJaHHOW (DU3WYECKOW MOENBIO, UCTONB3Ysl (U3UYECKHE 3aKOHBI U
NPUHIMIIBI, HA OCHOBE aHajW3a YCJIOBUS 3aJauyd BHIOMPaTh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MYECKHUE BEIMYUHBI U
dbopMyInbl, HEOOXOaUMBbIE sl €€ peIIeHUs, MPOBOAUTH PAcUYE€Thl M OICHUBATH PEATBHOCTH IMOTYYEHHOTO 3HAUYCHHS
¢uznueckod BETUMYHMHBI, peliaTh KAadeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUMUBYIO IIETIOYKY
paccyXIECHUH ¢ OTIOPOU Ha

U3y4YCHHbIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3WYECKUE SIBJICHUS; UCIOIB30BaTh MPU PEUICHUU y4eOHBIX 3a7a4 COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJIsi TOUCKA, CTPYKTYPHUPOBAHHUSA, MHTEPIIPETAIIMU U TMPEJCTaBICHUS y4eOHOW W HaydHO-
NOMmyJsipHOW  MHGOPMAIMK, TOJNYYEHHOM U3 pa3IUYHBIX HCTOYHHMKOB, KPUTUYECKH aHAJU3UPOBATH IOIYy4aEeMYIO
uH(}OpMaIHIo;

MIPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCHMCKUX U 3aPYOCKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, OOBICHEHUE MTPOIIECCOB
OKPYXAIOIIEro MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTU; UCIIOJIH30BATh TEOPETUUECKIE 3HAHUA 10 (PH3UKE B TOBCETHEBHOM
KU3HU NI oOecriedeHus: 0e30MacHOCTH MPU 00palleHny ¢ MpudopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, JJISI COXpAaHEHUS
3I0POBbSI M COOIOZCHUS HOPM SKOJOTUYECKOTO TMOBEACHUS B OKPYXKAIOIIEH cpesie; paboTaTh B TPYIIE C BBHINOJTHECHHEM
Pa3TUYHBIX COIUATBHBIX POJICH, TUIAHUPOBATH PadOTy TPYMIbI, PAIMOHAIBHO PACTPeeisaTh 00S3aHHOCTH W TUIAHUPOBATh
JEATEeNIbHOCTh B HECTAaHAAPTHBIX CHUTYalUsIX, aJ€KBATHO OLEHUBATh BKJIAJ Ka)XJOr0 M3 YYaCTHUKOB TPYMIbl B pPELICHUE
paccMaTpruBaeMoM MPOOIEMBL.
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K xonmy obydenus B 11 kjacce mpenMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXKaTh C(HOPMHUPOBAHHOCTH
y 00y4aromuxcsi yMeHH:

JEMOHCTPUPOBATh HA MPUMEPaX Pojib U MeCTO (DU3UKH B (DOPMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI MHUpa, B
Pa3BUTHH COBPEMCHHOW TEXHMKH M TEXHOJOTHUH, B TMPAKTUYECKOW JESITCIbHOCTH JIIOJEH, IIEIOCTHOCTh M EIUHCTBO
¢u3nueckoll KapTUHBI MHpA; YYUTHIBATH TPAHUIIBI TMPUMEHCHUS HW3YYEHHBIX (DU3WYCCKUX MOJIEICH: TOUYCUHBIN
DIIEKTPUIECKHI 3aps/l, JIyd CBETa,

TOYCYHBIM MCTOYHHWK CBETA, SJACpPHAS MOJEIb aTOMa, HyKJIOHHAs MOJIEb aTOMHOTO sJpa MpU PEIICHUH (PU3NISCKUX 3ajad,

pacno3HaBaTh (pu3NUYECKUE ABJICHUS (IIPOILIECCHI) M O0BSICHITHh UX HA OCHOBE 3aKOHOB 3JICKTPOIMHAMHUKHN U KBAaHTOBOW

(U3HMKU: BICKTpUYECKass MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JCHCTBUS TOKA, B3aWMOJCHCTBHE
MarHuTOB, JJICKTPOMArHWTHAs WHIYKIWSA, JEHCTBHEC MAarHUTHOTO TIOJsS Ha IMPOBOJHUK C TOKOM W JBMXKYLIHMICS 3aps,
DJIGKTPOMAarHUTHBIE KOJICOAHWS W BOJHBI, TPSIMOJIMHEHHOE pAacIpOCTpaHCHHWE CBETa, OTPAXKCHHE, NpeJIOMIICHHE,
uHTephepeHnuns, audpakuus W TOJApU3aIvs CBeTa, AWcCHepcus cBera, (oroldnekTpudeckuii 3pdext (pororddekr),
CBETOBOE JIaBJICHHE, BO3HWKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAass W HWCKYCCTBEHHAs
pPalMOaKTUBHOCTD; ONMKCHIBATh U3YYECHHBIC CBOWCTBA BEIIECTBA (IJIEKTPUUECKHE, MATHUTHBIE, ONITUYCCKUE, DIIEKTPUIECKYIO
IPOBOJIUMOCTH

pa3IMYHBIX CpPe) W DJIEKTPOMArHUTHBIC SBICHUS (ITPOIECCHI), MCIONB3Ysl (PU3MUECKHUE BEIMYHMHBI: dJICKTPUUSCKUN 3apsij,
CHJIa TOKa, SJIEKTPHUECKOE HAIPSDKEHUE, IMEKTPUICCKOE COMPOTUBIICHUE, PA3HOCTh MOTCHIIMAIOB, AJICKTPOIBIKYIIAS CHUIIA,
paboTa TOKa, HWHAYKIUS MAarHUTHOTO Toys, cuia Awmmepa, cwia JlopeHrla, HWHIYKTUBHOCTh KAaTYIIKH, SHEPTUS
AIEKTPUYECKOT0 ¥ MArHUTHOTO TOJEH, TEPHOJ] M YacToTa KojeOaHWil B KojeOaTeIbHOM KOHTYpe, 3apsl U CHUJia TOKa B
Mpoliecce TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJeOaHuii, POKyCHOE pacCTOSHUE W ONMTHYECKas CUJIa JIMH3bI, IPU ONMUCAHUN
MPaBWIBHO TPAKTOBATh (DU3UUYECKUN CMBICT HMCIIOIB3YEMBIX BEJIMYMH, UX O003HAYCHUS M EAUHUIII, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO0 BEIMYMHY C JPYTUMHU BEIMYMHAMU;, OMUCHIBATH M3YyUYCHHBIC KBAHTOBBIC SIBICHUS W
MPOIIECCHI, UCTIONB3YS (PU3NIECKUE BETUIHHBI: CKOPOCTh
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AJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHUOJ MOTypaciaja, SHePTUs CBI3U
aTOMHBIX S7ICp, NIPH OMHCAHWU IPABHILHO TPAKTOBATh (PU3UUYCCKHA CMBICI HCIOJB3YEMBIX BEIIMYUH, MX O0O3HAYCHHUSA U
CIIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIMC JAHHYIO (U3MYCCKYIO BEIMYMHY C JIPYTMMH BEJIUYMHAMH, BBIYHMCIIATH
3Ha4YCHHE (PU3UYECKON BEIMUYMHBI, aHAIU3UPOBATh (PU3NUECKUE MPOIECCH M SIBICHHS, HUCIOJb3Ys (U3MUYCCKUE 3aKOHBI U
HOPUHIUIBL: 3aK0OH OMa, 3aKOHBI

MOCJICJIOBATEIIBHOTO W TMAapaUIeIbHOTO COCIUHCHUS TPOBOJAHUKOB, 3akoH Jxoyns—JIeHnla, 3aKOH 3JIEKTPOMArHUTHOW
MHIYKIMH, 3aKOH MPSMOJUHEHHOr0 pPacHpOCTPaHEHUS CBETa, 3aKOHBI OTPAKCHHs CBETa, 3aKOHBI MPEIOMIICHHS CBETa,
ypaBHeHHe DiHInTeHa 11 (oTodddekTa, 3aKOH COXpaHEHHs dHEPTUH, 3aKOH COXPAHCHHS HMIIYJIbca, 3aKOH COXPaHCHHS
IIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHSI MaCCOBOTO YHUCIIA, IOCTYJ1aThl bopa, 3aK0OH paIuoaKTUBHOIO pachaja, Py 3TOM
pa3inyarh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHUYECKOE BBIPAKCHHE W YCIOBHUs (TpaHUIlbl, 00J1acTH)
MPUMEHUMOCTH; OTPEACISATh HANPABICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO MOJISl MPOBOJHUKA C TOKOM, CHJIBI AMrepa u
cwibl JIopeHIa; CTPOWTh M ONHUCHIBATH HM300pa)KCHUE, CO37aBaeMO€ IUIOCKHM 3€pPKaioM, TOHKOW JIMH30¥; BBIMOJHSITH
9KCTIIEPUMEHTBI 110 MCCIICIOBAHUIO (PU3NYCCKHUX SBJICHUHN M MPOIECCOB C UCIIOJIb30BAaHHEM MPSIMbBIX U KOCBEHHBIX H3MEPEHHIA:
pU 3TOM (POPMYIIMPOBATH MPOOJIEMY/3aauy U THIIOTE3y YUeOHOT0 SKCIIEpUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHus, TPOBOIUTH OIBIT U (POPMYJIMPOBAThH BBIBOBI; OCYIICCTBIATH MPSIMbIC M KOCBCHHbIC M3MEPEHHS (PHU3UUCCKUX
BEJIMYHH, TIPU 3TOM BBIOMPATH ONTHUMAJIBHBIN CIIOCO0

MU3MEPEHUS M UCIIOIb30BaTh U3BECTHBIC METO/IbI OIICHKU TOTPEITHOCTEH H3MEPEHUN;

HCCJICIOBATh 3aBUCHMOCTH (PU3NICCKUX BEITUYHH C UCTIOIH30BAHUEM MPSMBIX U3MEPECHHMIA: IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHPOBATH PE3yIbTaThl MOJTYICHHON 3aBUCUMOCTH (DH3MYECKHX BEIMIUH B BHUJIC TaOJIHII U TpadHUKOB, JeIaTh
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHUS; COOTIOAATh MpaBmiia 0€301MacHOro Tpy/ia MPH MPOBEICHUN UCCIICIOBAaHUA B paMKax
y4e0HOTO PKCIIEPUMEHTA, YI4EeOHO-

UCCJICJIOBATEIILCKOM M TIPOSKTHOW JEATEIbHOCTH C HCIIOJb30BaHUEM HW3MEPHUTEIIBHBIX YCTPOMCTB W J1ab00paTOPHOTO
00OpyIOBaHUS; peliaTh pacuE€THHIC 3aJavyd C SBHO 3aJIaHHOW (U3NYCCKOW MOJCIBI0, UCTONB3ys (U3HUYSCKHE 3aKOHBI U
MPHUHIUIIBI, HA OCHOBE aHajK3a YCJIOBHS 3a/Jladyd BBHIOMPATh (PU3WUYCCKYIO MOJCNb, BBIICIATh (DU3MYCCKHE BEIUYHHBI U
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dbopMyIbI, HEOOXOAUMBIC sl €€ pEeIICHUs, MPOBOJHWTH PACUEThl W OICHHWBATh PEATHHOCTHh IOJYYCHHOTO 3HAYCHUS

¢u3nueckol BETWYMHBI, pelaTh KAadeCTBEHHBIC 3aJa4d: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPECUYHUBYIO IIETIOUYKY

paccyKXIEHUM ¢ OIIOPOU Ha

U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3WYCCKUE SIBJICHHS; MCIIOIb30BaTh MPHU PEIICHUU yU4EeOHBIX 3a7a4 COBPEMCEHHBIC

WH(POPMAIIMOHHBIC TEXHOJOTHH JIJIsS TOWCKA, CTPYKTYPHPOBAHUS, WHTEPIIPETAIIMU WU TNPEJCTaBICHUS Y4eOHOH M HAaydHO-

NOMYJISApHOW WHGPOPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HWCTOYHHKOB, KPHUTUYECKH aHAJU3UPOBATH IOJTYy4aeMYIO

UHPOPMAIHIO; OOBSICHATh TMPHHIMITBI JEHCTBUS MAIWH, MPUOOPOB M TEXHUYCCKUX YCTPOWCTB, pa3jivdaTh YCIOBHS HX

0e30IacHOTo

UCIIOJIb30BaHUS B TIOBCEJHCBHOW »W3HW, MPHUBOJIUTH NMPHUMEPHI BKJIaJa POCCHHCKHX M 3apyOC)KHBIX YUEHBIX-(DH3UKOB B
pa3BHUTHE HAYKH, B OOBSICHCHUE

IIPOIIECCOB OKPYXKAIOIIETO MHPA, B Pa3BUTHE TEXHWKUW M TEXHOJOTHI; MCIIOIH30BATh TCOPETUYECCKUE 3HAHUS 1O (U3HMKE B

MIOBCETHEBHOM KHU3HU JIJIs o0ecrieuyeHus1 0€30MMacHOCTH MPU 0OpaIleHuH ¢ IPUOOpPaMU U TEXHUUYSCKUMH yCTPONCTBAMHU, IS

COXPAaHECHHUS 3J0POBbsS W COOJIIOJICHUS HOPM SKOJOTHYCCKOTO TOBEICHHS B OKpYXKAIOIICH cpeie; paboTrath B TpyIIE C

BBITMIOJTHEHUEM Pa3IUYHBIX COLMAIBHBIX POJICH, TIIAaHUPOBATh PaOOTY IPYIIIbI, PAIIMOHATBHO

pacnpenensaTh O0S3aHHOCTH W IUIAHUPOBATH JICITCILHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJCcKBaTHO OIICHUBATH BKJaJl

Ka)KJI0T0 M3 YYaCTHUKOB I'PYIIIBI B PEIIICHHE pacCMaTPUBAECMOM MPOOJICMEI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
/ HaumeHoBaHue pa3ie/ioB U TeM (mupossie)
Nen/n MpPOrpamMMblI Beero Kontpoabnsie | Ipaktnueckne | 00PasoBaTenbHbIe
padoThI padoTsbI pecypceel
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
5 bu6moreka [IOK
11 ®u3KKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunevaruia 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Apsamia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 L bubnunoreka [JOK

TEOpUU

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBEI TEpMOHHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [JOK
3.3 @da3oBbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
bu6moreka [IOK
4.1 JneKTpocTaTHKa 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 2neKkTpuYecKuid TOK. TOkM B bubnuoreka [IOK
4.2 pa3IMYHBIX Cpeax 12 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pas3aeaoB U TeM (unponrie)
Ne n/n MPOrpamMmmbl Beero Konutpoasneie | IlpakTuueckne | 00pasoBaTeibHbIe
padoThI padoTsl pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
MarnuTHO€ noJie. DNeKTpOMarHuTHas bubnuoreka [IOK
11 WHTYKITAS 1 1 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUA U BOJIHbBI
MexaHW4eCcKUe U JIEKTPOMArHUTHBIC bubmuorexa [JOK
21 KojeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHW4eCKUEe U 3JIEKTPOMArHUTHBIE BOJIHbBI bubmuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onrrka 10 3 https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI cieManbHON TEOPUHU bubnunoreka [JOK
31 OTHOCHUTEIIBHOCTH 4 ! https://m.edso0.ru/7f41c97c
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Hroro no pazneny

Paznesn 4. KBAHTOBAS ®U3UKA

. bubmmoreka [{OK
4.1 DJeMEHTHl KBAHTOBOM ONTUKU 6 https://m.edso00.ru/7f41c97¢c
bubmmoreka [{OK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmmoreka [{OK
4.3 ATOMHOE SApO 5 https.//m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 Bﬁgg??;é;ii%jﬁ 11697¢
Hroro mo pazgeny 7
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobuaroriee noTOpeHue 4 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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