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IosicHUTENLHAA 3aNNCKA
HopmaTuBHO-IpaBOBbIE TOKYMEHTbI

e [Ipuka3z Munnpocsemenusi Poccun ot 18.05.2023 1. Ne 371 «O6 yrBepxkaenun DOII
COO».

e OcnoBHas obOpazoBatenbHas nporpamma ®I'OC OO0 u HOO MBOY «I'nmsanenckas
COLI».

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHMS U KOHLENIUHU IMpernojaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIC IPOrPAMMBL.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa olyuarouuxcs 10—11 kmaccoB npu oOyuenuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMMa no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbraraM OOYYCHHS, a TaKKe YYHUTHIBACT HEOOXOJMMOCTH pPEaTH3alliu MEKIPEAMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMHU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepenstorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpelIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[TporpamMmmManopu3nKeBKIIOYAET:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpEeMETHBIC PE3YJIBTATHI 1O TOAaM O0yUEHHS;
e cojzepkaHue yueOHoro npeaMera «Du3nkay 1mo rogaM oO0ydeHusl.

O0mas xapakrepucTuka npeamera «®u3nka»

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, N3y4aeMbIX
XUMHeH, Ouosoruei, gusnueckoil reorpadpueil u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00ydaromuxcs, B GoOpMUpOBaHUE YMEHUH
MPUMEHSTh Hay4HbII METO/1 TO3HAHUS MPY BHIMOIHEHUH UMHU yU4eOHBIX HCCIEeI0BaHUM.

B ocHOBY kypca (pu3uku 17151 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypcC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIFOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca UMK 0ObeJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHuana GU3NYecKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKH C Pa3BUTHEM OOLIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.



Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku mpeamnonaraeT 3HakOMCTBO € IIIMPOKHM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3yUYEHHBIX TEOPH U 3aKOHOB.

Hoess skonocuzayuu peannusyeTcss TOCPEICTBOM BBEICHHS DIIEMEHTOB COJICPIKAHHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaK)Ke 00CYKICHUS MPoOIIeM palliOHAIBHOTO MPUPOIOTIOIE30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (U3WKHA Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs
SBIISIOTCS (U3UUecKue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢dusnveckoit TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkJIe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHOW NEATeIbHOCTH o0ydvaromuxcs. J{is 6a30Boro ypoBHsI Kypca
(GU3UKN — ITO UCMOJB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (Gu3uke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHYECKUX MPAKTUYECKUX padoT. BrigeneHne B ykazaHHOM IEpedyHE J1adOpaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH O0pa30BaTeIbHOTO
nporiecca UCXOAsl U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieuyrBacTCsl OBJIAJICHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yIensieTcs PelieHUI0 pacuéTHBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTsL pacu€THBIX 3a/1a4 TPUOPUTETOM SIBJISIFOTCS 3aJIa4U C SIBHO 3aJJaHHON (PU3UYECKON MOJICINBIO,
MO3BOJISIOIINE NMPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. [l Ka4eCTBEHHBIX 3ajau MIPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIECCOB B
OKpY’Kalollel JKU3HU, TpeOylolMe BbIOOpa (QHU3MUECKOW MOAETH A CUTYyalMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMH LeJSIMH H3Y4YeHUsI (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYdYalOUIMXCS K HAayyHOMY HW3YyYEHHIO

NPUPOIBI, Pa3BUTHE WX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TIPEICTABICHWA O HAyYHOM MeETOAE TO3HaHUS ¥ (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPYKAFOIIIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUIN OOBACHATH SIBICHHS C UCIOJIb30BaHUEM (DU3MYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (HU3UKH TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HAYyK, TEXHUKU ¥ TEXHOJOTHUH.

JlocTokeHre STHX Iesell 00ecTieYrBaeTCsl PElICHHEM CIIEAYIONMX 3a7ad B TpoIecce

U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oomuiero oopa3oBaHus:

e [puoOpeTeHue cCUcTeMbl 3HAHUN 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKITFOUAsT MEXaHUKY, MOJICKYJISIPHYIO (PH3UKY, JJIEKTPOJMHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHHMH NPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUs
GU3HYECKUX SBJICHWA B TIPUPOJEC W JUIA TNPUHATHS TPAKTHUSCKAX PEIICHUH B
MIOBCEHEBHOM JKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUS pa3IMYHbIX 33/7a4 C SBHO 3aJaHHON (u3ndYecKoi
MOJIENTBIO, 3a7ad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3muecKon
MOJIEJIH, aJIeKBAaTHOM YCIOBUSM 33]1a4H;



® [IOHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIIOB JCUCTBUS TEXHHUUECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLYIO CPEAY;

e OBJIQJICHHE METOJaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanud  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJIYYEHHOI'O PE3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJIsSI Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESTEIbHOCTH.

Mecto yyedHoro npeamera «®usnka» B yueOHOM ILIaHe

Ha wm3ydenne ¢usumku (6a30BbIi ypOBEHb) Ha YPOBHE CpEeAHETo 001ero oOpa3oBaHMs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B Heenmo). Cpok 0CBOEHUS MPOrpamMmbl 2 rojia.

Cas13b ¢ padoueii mporpaMMoi BOCIUTAHUS HIKOJIbI

Peanuzanus megarornyeckuMu pabOTHUKAMU BOCHHUTATEIBHOTO TMOTEHIMAa YPOKOB
(U3KKY NIpeAronaraeT ciaeayouee:

- YCTaHOBJICHHUE JIOBEPUTEIHHBIX OTHOUICHHM MEXIy MEAarorn4eckuM pabOTHHUKOM U
00yJaromuMucs, COCOOCTBYIONINX O3UTUBHOMY BOCTIPUSITHIO OOYYaIOUIMMHUCS TPEOOBaHMI U
MPOCKO MEeJaroruueckoro pabOTHUKA, MPUBICYCHUIO WX BHUMAHUS K 00CYKIaeMOW Ha YpOKe
uH(pOpMal1, aKTUBU3ALlMU TI03HABATEIbHON JESATENbHOCTH;

- MoOyXAeHne 00y4aromuXcsi cOOM0IaTh Ha YPOKE OOIICIPUHSTHIE HOPMBI MTOBEICHUS,
npaBwia OOIIEHUS €O CTapiuMu (IeAarornyeckuMu pabOTHUKaMU) U CBEPCTHUKAMU
(0OyyaromuMucs ), MPUHLIHUIBI Y4eOHOM TUCIUILIMHBI U CAMOOPTaHU3allUY;

- IPUBJIEYEHUE BHUMAHUS 00y4arOUINXCs K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypOKax
SBIICHUH, OpraHu3alns X paboThI C OTy4aeMOi Ha ypOKe COLIMaIbHO 3HAUUMOM HpopManren
— WHULUUPOBAHUE €€ OOCYXJEHMs, BBICKa3bIBaHMsS OOY4YaIOLIMMUCS CBOEr0 MHEHHUS 10 €€
MOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOILICHUS;

- HCIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEH COZEpX aHUs y4eOHOro mpeaMera
yepe3 JEMOHCTPAlMI0 O0YyYaroImuMCcsl TPUMEPOB OTBETCTBEHHOT'O, TPa’KIAHCKOIO MOBEICHMS,
MIPOSIBJIICHUST YEJIOBEKOIOOUST U T0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB
JUIS YTE€HUS, 3a]1a4 JJIs peIIeHus], TPOOJIEMHBIX CUTYAIUH JUId 00CYKAE€HUS B KJlacce;

- TNpPUMEHEHHWE Ha YPOKE MHTEPAaKTUBHBIX (opM paboTbl ¢ OO0yyYarOUMMUCS:
UHTEJUIEKTYyallbHBIX HIP, CTUMYJIHMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO OO0YYaroIUXCs;
JUAAKTUYECKOrO TeaTpa, IJe MOJyuYeHHblE Ha YpOKE 3HaHMs OOBITPBIBAIOTCS B TEaTPAJTbHBIX
MIOCTAaHOBKAX; JUCKYCCHUH, KOTOpBIE JAIOT OOYYaroIlMMCS BO3MOXKHOCTb HPHUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOI'O IUAJIOra; TPYyNIoBoil paboThl uiu paboThl B Mapax, KOTOpPbIE ydyaT
KOMaHJHOH paboTe U B3aUMOJICHCTBHUIO C IPYTHMMHU JE€ThMU;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOLENYpP, KOTOPbIE IOMOTAIOT MOAJIEP)KaTh MOTHBALIUIO
00yyaroImuxcs K MoJIy4eHUI0 3HAaHUH, HaJTa)KUBAHUIO TIO3UTHBHBIX MEXIMYHOCTHBIX OTHOLIEHUH
B KJIacce, TOMOTaloT YCTaHOBJIEHUIO JOOpOXkKenaTenbHON aTMochepsl BO BpeMs ypoKa;

- opraHuzaius medcTBa MOTUBUPOBAHHBIX M 3PYJUPOBAHHBIX OOYYAIOIIMXCS Hal HX
HEYCNEBAOIIMMH  OJHOKJIIACCHUKAMHU,  JIAIOLIEr0 KM  COLUMAJIbHO  3HAUUMBIA  OMBIT
COTPYAHHUYECTBA M B3aMHOM ITOMOIIIH;

- WHUIMHUPOBAHME U TOJJIEP)KKA HCCIIENOBATENIbCKON ESTeIbHOCTH O0yYaroIIuxcs B
paMKax peanu3alii UMH MHIUBHIYaJbHBIX U TPYNIOBBIX HCCIIEAOBATEIBCKUX MPOEKTOB, YTO
JacT oOydarolUMCSi BO3MOXHOCTb TMPUOOPECTH HAaBBIKM CaMOCTOSITENIBHOTO — pElIeHUs
TEOPETUYECKON NMPOOIeMbl, TeHEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX UJIEH, YBaXKUTEILHOTO
OTHOIIEHUSI K YyXHUM HAesIM, oQOpMJIEHHbIM B paboTax Jpyrux HccienoBaTesield, HaBbIK
nyOJIMYHOTO BBICTYIIJICHUS NE€pe]] ay TUTOpUEH, apryMEHTHPOBAaHUS M OTCTAUBAHUS CBOEH TOUKU
3peHusl.



Pe3ynbTaThl eaMHCTBAa y4eOHOM M BOCIUTATENBHON AESITEIbHOCTH OTPa)XeHbl B paszzelie
paboueil mporpamMmbl «JIMYHOCTHBIE pe3ynbTaThl U3ydeHus: yueOHoro npenmera «I eorpadusp»

Ha YPOBHC OCHOBHOTI'O 061]161"0 06p330BaHI/IH».

MeToabl ¥ (pOpMBI OPraHn3anMU 00yUEeHUs

YPpOK u3yyeHus: HOBOrO MaTepuaa,

Ypok 0000111eHUs U cCHCTeMaTH3alluy N3Y4YEeHHOT0,
KomOuHupoBaHHBIN YPOK,

VYPpok npoBepKHU U OIEHKH 3HAHUH.

®opMbl OpraHu3auy y4eOHOl 1eTeIbHOCTH:

WNupuBuayanbHas paboTa - caMoOCTOATENbHas padoTa ydyaliuxcs MO BBINOJHEHUIO yUeOHBIX

3aJaHUN.
®ponTanbHas padoTa - paboTa Co BCEM KIJIACCOM.
Bungr:
* Oecena;
* 00CyX/IeHuE;
* IUKTAHT.
['pynnosas hopma paboThI:
* COCTaBJICHUE TPYII Ha Pa3HBIX OCHOBAHUSX;
@opmbl  OpraHuzanud  y4eOHOH  JesTeNbHOCTH
(muddepeHMPOBaHHBIN TOIXO0).

Buabl u popmMbl KOHTPOJIA
KOHTpPOJIbHAsI paboTa (Tema),
caMocCTosTelIbHas paboTa (Tema),
npoBepouHas paboTta (Tema),

BXOJIHasl KOHTPOJIbHas paboTa,
UTOrOBasi KOHTPOJIbHAsA paboTa,
KOHTpOJIbHasl paboTa 3a 1/2 noxyroaue,
3aueT (Tema),

TecT (TemMa),

nabopatopHas pabota (Tema),

BHP’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’)’

IMPUMCHAIOTCA B COUYCTaHNU



Conep:kanue o0yueHust
10 KJIIACC

Pazjnen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o mpupoje. HayuHble MeToAbl MO3HaHUS OKpysKarolero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBieHuid u npoueccoB. Hayunbsie runores3sl. dusnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HayudHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ MU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYeCKOoro aBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHAT. Clio)KeHHE NEepeMEIIeHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, TyTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NMaieHus.

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0O CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckue yCTPOWCTBA H IPAKTUYECKOE IPUMEHEHME: CHOUIOMETP, JABUIKECHHE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIaYn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMATUYECKUX XapAaKTEPUCTUK ABUKECHUSL.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nprxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LEIIBIO ONIPEIEIECHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHWS ~ MEXAYy  OyTSAMH, NOPOWIECHHBIMH  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHHUHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yuenne nBukeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprusi mMaTepuanbHOW TOYKU. Teopema 00 M3MEHEHHHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHMS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEpPE PaCTSKEHHSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoensmxenue. Jluddysus. XapaKTepIBIKECHUS u
B3aMMOJICUCTBUSYACTULBEIIECTBA.MOIENIN CTPOEHHSI Ta30B, JKUJIKOCTEM W TBEPABIX TEA U



OOBSICHCHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX Mojeled. Macca W pa3mepsl MOJICKYJI.
KonuuectBo BewecTsa. [locTtossHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBMKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
n30Xxopa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUII.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpYIOLLIAs IPUPOLY JTABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BhEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHss sHEprusi 0lHOAaTOMHOTO
uJeanbHOro ra3a. Buasl Tenionepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh POLIECCOB B IPUPOJIE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeruIoBbIX MamuHax. Koadduiment nonesnoro aeiictBus terwioBoit MamuHbl. [{ukn Kapao u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUUECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TIOJ JCHCTBHEM C)KaToro BO3AyxXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MyTEM
TpeHUsl (BUCOIEMOHCTPAIIHS).

N3meHeHne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TENA MPHU TEIIonepeaaye.

OnpIT M0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumenHue. AOCOIIOTHAsS U
OTHOCHUTEIIbHAs BJIaKHOCTh BO3/yXa. HachblmeHHblil map. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATYpPhl KUTICHUS OT AaBJICHHUS.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoauHaMuKka

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanektpocratudyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTouHMKM TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa LHenu.

DneKTpuuecKkoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11
MIOJTHOM (3aMKHYTOH) 3JIeKTpHuecKoil 1ienu. KopoTkoe 3aMbIKaHHe.



DIIEKTPOHHAs1 MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Jucconanus. JIEeKTPOIIN3.

DnexkTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue ycTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBHI M (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuibl. KopoTkoe 3amMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABMIKYINEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

MesknpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C YUYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTeMbl YpaBHEHHH, JuHeWHas QyHKIHs, mnapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHEe (YHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0CMOC, TEII000MEH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TEJN, XUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaXKHOCTB BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonozus: mpeodpa3oBaHue IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUsS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYYSHHs] COBPEMEHHBIX MAaTepUaIoB, B TOM YHCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3aumMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJe.
Bekrop marauTHOM MHAYKUMH. [IpMHIMDI Cyneprno3uiuu MarHUTHBIX MOJIeH. JINHUY MarHUTHON
nHAyKuuy. KapTrHa TuHUM MarHUTHOM MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa JAMHMM MHIyKIMU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPABJICHUE.

Cwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HMHIYKIIHH.
ONEKTPOABUKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIIAs CHUjla HHAYKUMU B IPOBOJHUKE,
JBIKYILIEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAs CHUJIa CAMOMH Ty KLU,

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIHMYM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.
3aBUCUMOCTB JIEKTPOJBUKYILEN CUIIBI HHIYKIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOT'O MOTOKa.
SIBieHure caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3y4yeHre MarHUTHOTO TOJISl KATYIIKHU C TOKOM.

HccnenoBanue JeCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBJI€HUS JIEKTPOMArHUTHONW HHAYKIIHH.

Paspnen S. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBOOOIHBIE MEXaHUUYECKHE KoJjieOaHus. ['apMOHHMUYECKHEe KoJieOaHUsI.
[lepuon, yacrora, ammumuryaa u ¢aza xonebanuil. [IpyxuHHBIH MasTHUK. MaTeMaTHUecKuit
MasiTHUK. YpaBHEHHE rapMOHHUYECKUX Kojebanui. [IpeBpalienue sHEpruu Mpu rapMOHUYECKUX
KOJIEOAHHUSX.

Kone6arenbupiii  koHTyp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B  HJCAIBHOM
KoJIeOATEIbHOM  KOHTYype. AHAJNOTHsl MEXIYy MEXaHWYeCKMMHU U 3JCKTPOMAarHUTHBIMU



koneOanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS YHEPTUU B HACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBinenne o 3aTyXalolUX KojeOaHUAX. BpIHyXIeHHbIE MeXaHHMYeCKHe KoJeOaHUs.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbii TOk. CHUHYCOMJAIBHBIA IEPEMEHHBIA TOK. MOIIHOCTH TEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoactBo, mnepenaya u MNOTpeOJICHHE DIIEKTPUUYECKOW DHEPTHUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCcTpoWCTBa M IIPAKTUUECKOE NPUMEHEHUE: JIEKTPUYECKUM 3BOHOK, I'€HepaTop
IIEPEMEHHOT0 TOKA, JINHUH 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB Kosie0aTelbHON cHCTeMbl (NMPY>KUHHBIM WM MaTeMaTU4eCKUi
MasITHUK).

Habmroenue 3aTyxaroniux KoiaeOaHui.

HccnenoBanue CBONCTB BbIHYK/IEHHBIX KOeOaHUI.

Habmtoenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcruorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHHM ) AJIs DJIEKTPOMAarHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mnocnegoBaTeibHOM COEAUHEHUU PE3UCTOpa, KAaTyIIKd WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH TEpHOJa MalblX KojieOaHUil Ipy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKA B LIENM U3 IOCIEN0BATEIBHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, ycioBusi pacnpoctpaHenus. Ilepumon. CkopocTh pacnpocTpaHeHUs U
mHa BoiHBL.  [lomepeunble u  TpojofibHbIE BONHBL. UWHTepdepeHius u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCIOBUS HW3JyY€HUS JJIEKTPOMAarHWTHBIX BOJH. B3anmHas
opueHrtaius BekTopoB E, B, V B anekrpomarHuTHoi BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HUe, MpelIoMJIeHUe, NoJspu3amus, audpaxius, uHrepdepenius. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpMeHeHNe 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKaroule cpebl.

TexHnueckue yCTpOHCTBAa U MPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBas JMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paguONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTPaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmioneHue oTpaxeHus U NpeToMICHUS MEXaHUUECKUX BOJIH.

Habmoienue nntepdepeHny 1 AMPpakiud MEXaHMYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/ION M 9acTOTOM KoJIeOaHUH.



HccnenoBanue CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, NMPEIOMIICHUE, MOJSpU3aLus,
nudpakuus, tHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. [IpsMonauHenHOE pacpoCTpaHEHUE CBETa B OMHOPOAHOM cpene. JIyu
cBera. ToYeUyHbI ICTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B TNIOCKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI IpETOMIICHUSI cBeTa. AOCOJIOTHBIN IMOKa3areiab MPEOMIICHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oJIHOro BHyTPEHHETO OTPAKECHMUS.
Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue u paccenBaronire JUH3bl. ToHKas nauH3a. QOKYyCHOE PACCTOSHUE W ONTHYECKAs
cuina ToHkKoW ymH3BL [locTpoeHue n3o0paskeHUN B COOMPAIOIIUX U PACCEHBAIONIMX JIMH3aX.
@dopMysa TOHKOM JIMH3BL. Y BEIUYCHUE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBast ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHUMyMOB 1 MUHUMYMOB B MHT€P(HEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
MCTOYHUKOB.

Hudpaxmus ceera. [Judpaxkinuonnas pemérka. YcinoBue HaAOMIOACHHS TJIABHBIX MaKCUMYMOB
IpU MaJJICHUH MOHOXPOMATHYECKOI0 CBETa Ha JU(PAKLIMOHHYIO PEILETKY .

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: O4YKH, Jymna, (oToanmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
peméTKa, MOISAPOULI.

Jlemoncmpayuu

[TpstmonuHeHOE paclipocTpaHeHHe, OTPaKEHUE U peroMiieHue cBeta. OnTuueckue npruOopsbl.
[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB N300pakeHHM B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIa.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nudpakuuu ceera.

HabGmronenue qucniepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tosrydenue cekTpa ¢ MOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3mepeHue nokasaresns npeaoMIIeHHUs CTEKIIA.

WccnenoBanue CBOMCTB M300paKeHUI B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH

I'paHnnBIl TPUMEHUMOCTH KJIACCHYECKOM MeXaHMKW. IlocTynaTel crenuanbHONM Teopuun
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyMme, IIPUHLUI
OTHOCHUTEJIBHOCTH DWHINTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHU U COKPAILIEHUE JITHBI.

DHeprusi ¥ UMITyJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOM YaCTHUIbl. DHEPIUs MOKOSL.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmol K6aHMOGOU ONMUKU

®oronsl. Popmyna [lnanka cBsizu sHepruu (HOTOHA € €ro YaCTOTOW. DHEPrHs M HMITYIIbC
dboToHa.



OtkpeiTue u uccaenaopanue Goroadpdexra. Oneirel A. I'. CroneroBa. 3akonbl GoTodddekra.
VYpaBuenue Ditnmreiina g poroaddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cera. Onwitel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBA M TNPAKTHUECKOE NpHUMEHEHue: (oTo3aeMeHT, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogpenb aroma Tomcona. Onwitel Pe3epdopaa mo paccesauto o-dactuil. [lnanerapnas monuens
atoma. [loctymarer bopa. M3myuenue u morsiomienne (GOTOHOB IMPH MEPEXOJEe aToMa C OIHOTO
YPOBHS 3HEpruu Ha Apyroi. Bunsl cnektpoB. CrieKTp ypOBHEH 3HEPIHHU aTOMa BOJOPOAA.
BonnoBeie cBolicTBa yactuu. Bosnbl ne bpoiinsa. KopyckynsipHO-BOJHOBOM Ay aliu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHalu3 (CIIEKTPOCKOII),
Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaTbiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Hablmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sA0po

OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs sjpa. OTKpBITHE DPATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nyueHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ayuyeHus. BivsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE MpoTOHAa M HeWTpoHa. Hyxnonnas monens saapa I'elizenGepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacnaa. ONEKTpOHHBIH M MO3UTPOHHBIM OeTa-pacnan. ['amma-usznmyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus cBS3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiil peakrop. TepmosaepHblii cunTe3. [IpobaemMbl U MepCreKTUBBI SAEPHON YHEPTETHKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTanbHbIe B3auMoelcTBus. EquHcTBO hrsnyeckoit KapTUHBI MUpA.

TexHuyeckue yCTpOHCTBA W TPAaKTHUECKOE INpPUMEHEHHe: J03UMeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTurK MOHM3HPYIOIINX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTOorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH
Dranbl pa3BUTHS acTpoHOMUH. [IpUKIaHOE M MUPOBO33PEHYECKOE 3HAUYCHHUE AaCTPOHOMHUM.
Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE IBUKCHHE.



Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruu CosiHua M 3BE31. 3BE3bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JlnarpamMma «CHEKTPajdbHBIM KJIacC — CBETUMOCTb». 3BE3AblI IVIABHOU
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3]  IJIaBHOU
Iocien0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Mnineunbii [lyte — Hama [amaktuka. Ilonoxenune n awxenue Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuku U kBazapbl. YEpHBIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa06ma. Paz6eranue ramaktuk. Teopus bonbinoro
B3pbIBA. PEIMKTOBOE M3IIy4YeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumonennss HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHMEM KOMIIBIOTEPHBIX NPUIIOKEHUN A
OIpe/ieNIeHUs] TOJ0XKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHoro nonymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, mianet, Mneunoro [lyru.

O0o0maroniee NOBTOpeHHE

Ponp pu3uKM M acTpOHOMHMM B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COUAIbHOW U 3TUYECKON
cdepax IesITeTbHOCTH YEIOBEKa, PO M MECTO (PU3UKHU M aCTPOHOMHUH B COBPEMEHHON HAyYHOMH
KapTHHE MHpa, poyib (U3UYECKOH TeopuH B (OPMHUPOBAHUU IPEICTABICHUH O (U3NUYEecKOn
KapTHHE MHpa, MeCTO (PU3MUYECKON KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX IPEJCTABICHUN O IPUPOJE.

MesknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku OazoBoro ypoBHsS B 11 Kiacce ocyumiecTBisercs ¢ y4éTom
COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnule nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYyYHOTO TO3HAHUS: SBJICHUE,
Hay4HbII (akT, runoresa, pu3nveckas BEIMUMHA, 3aKOH, TEOPHs, HAOJIOICHHE, SKCIEPUMEHT,
MOJIEJIMPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPaBHEHHUH, TPUTOHOMETpUYECKHE (QYHKLUUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOIBbHUKOB, ONPEENIEHNE TUIOIMIAIU TNIOCKUX (pUryp u oobEéma Te.
buonoeus: snexkrpuyeckue SIBIEHUS B JKUBOM Npupoje, KojeOaTeabHbIE JIBIXKEHUS B JKUBOM
IIPUPOJIE, OTITUYECKHE SIBICHUS B XKUBOU MPUPOE, AEUCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.
Xumusa: cTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAs] CTPYKTypa TBEPABIX TEJ, MEXAaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eoepaghus: MarHuTHBIE TONIOCa 3€MJIM, 3alie)kKM MAarHuTHBIX pya, (PoTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texunonoeus: JWHUAW DIIEKTPOINIEpEAAy, TEHEPATOp IEPEMEHHOIO TOKA, 3JIEKTPOJBUIATED,
UHAYKIMOHHAs Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «Pu3nka» Ha ypoBHE cpenHero olmiero oopazoBanus (0a30BbIN
YPOBEHB) TOJDKHO OOECIICYHTh JOCTHIKCHHUE CICIYIOIUX JIMYHOCTHBIX, METAlPEIMETHBIX H
IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pE3yNbTaThl OCBOEHHUS YydeOHOoro mpeamera «®Pu3nKa» HAODKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMii, MO3UTUBHBIX BHYTPEHHHUX
yOEKIEHUIM, COOTBETCTBYIOLIMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacuIipeHe XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOLIECCE peaan3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH TPAXKTAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;

OPUHATHE TPAJUIMOHHBIX  OOIIEYEIOBEUECKUX TIYMAaHHUCTUYECKHX H  JEMOKPATHYECKHX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO [€ATEIbHOCTh B HHTEpEcax TIpakJaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJEMCTBOBATh C COLMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX PYHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2)IaATPUOTHYECKOT0 BOCTIMTAHMS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCYAApCTBEHHBIM CUMBOJIAM, JOCTHIKEHHUSIM POCCHHCKHX YUEHBIX B
obsactu GU3UKKA U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbIE PELICHMs, OPHUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEIbHOCTH YUYEHOTO;
0CO3HaHME JIMYHOTO BKJIaJ1a B TOCTPOEHUE YCTONUNBOro Oy IyIIero;

4)3cTeTH4eCKOro BOCIMTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs ICTETUKY HAy4YHOIO TBOPYECTBA, IPHUCYLIETO
¢buznueckoil HayKe;

5)TpynoBOro BocnuTaHuA:

MHTEpPEC K Pa3IMyHbIM cepaMm MpodeccruoHaNbHON AeSITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3uKOl W TEXHUKOW, yMEHHME COBEpLIaTh OCO3HAaHHBIA BBIOOp Oynymied mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMOOOpa30BaHUIO B oOJacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6)3K0J1I0rM4€eCKOr0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYJIbTYphl, OCO3HAaHUE TIJIOOAJBHOTO  XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJJAHUPOBAHUE U OCYUIECTBIICHUE JNEHMCTBUM B OKPY>KAlOIIECH Cpele Ha OCHOBE 3HAHUS LieJel
YCTOMYMBOTO pa3BUTHUs YEJIOBEUECTBA;

paclIMpeHHe OMbITa JESTEIbHOCTH HKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHU# 1o pusmke;

7)IIeHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
du3nveckoil HayKH;

OCO3HAHUE LEHHOCTH HAy4YHOH [ESATEIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyUCHHS (UIUKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh M aKTyallM3UpPOBaTh mpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3palaThiBaTh IUIAH PEIICHUs] MPOOJEMBbI ¢ YYETOM aHalM3a HWMEIOIIMXCA MaTepUAIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEJISIM, OLICHUBATh
PHUCKU TOCTIEACTBUI JESTENbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSX PEAIbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATHBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBaTebcKne 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATHIMHI H METOIaMU (PU3UYECKON HAYKU;
BJIa/IETh HaBbIKAMHU y4eOHO-UCCIIEIOBATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB peIIeHUs 3aaad
buznYeCcKOro coaepxKaHus, MPUMEHEHUIO Pa3IUYHBIX METO/I0B TTO3HAHMS,

BIAJCTh BUIAMHU JCSATEIBHOCTH [0 TIOJYYEHUIO HOBOTO 3HAHHS, €r0 HHTEPIpETallnu,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTyallUsX, B TOM YHCIE MPHU
CO3/JaHUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJIATh IPUUMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJU3HPOBAThH 3a/1ayy, BBIIBUTATh THIOTE3Y €€
pelieHus, HaX0IUTh apTYMEHTHI VISl JJOKA3aTelIbCTBA CBOMX YTBEP)KICHHH, 3a]1aBaTh MapaMeTPhI
Y KPUTEPUU PEILICHUS;

aHAJIM3UPOBATH IMOJYUYEHHBIE B XOJI€ PEIICHUS 3aJa4H PE3yJIbTaThl, KPUTUYECKH OIICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a7aull B OOpa30BATENBHON ACSITEIHHOCTH, B TOM
qrclie MpU U3YYeHUH (DU3HKY;

JIlaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUUECKYIO 00IaCTh KUZHEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMH TOJIYYeHUS HH(POpMAIy PU3NIECKOTO COAEPIKAHMS U3 ICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILIECTBISATh IMOMCK, aHalu3, CUCTEMATHU3ALUI0 U HHTEPIPETAINIO
nH(pOpMaIUK pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3alMOHHBIX 3a/lad C COONIOJeHHEeM TpeOoBaHUI
YPrOHOMHUKH, TEXHUKUA OE€30TaCHOCTH, TUTHEHBI, PeCypCcOCOEpPEKeHHS, MPABOBBIX U ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJEp>KaHUS B Pa3iMYHbIX (popmarax ¢ y4y€TOM Ha3HAYEHUS
uHpOpMALlUM W IIETICBOW ayJIUTOPHUM, BBIOMpAs ONTUMAIBHYIO (GOpPMYy TpEACTaBICHUS U
BU3yaJIU3alUU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallUi U CMSATYaTh KOH(QIUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C MCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,

BEIOMpATh TEMATUKYy W METOJbI COBMECTHBIX JICHCTBHM C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

MPUHUMATH 1I€JIU COBMECTHOM JESATEIHbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH JCUCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUH, pACHpPEleNsaTh pOJU C YYETOM MHEHUU
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHON padOThI;

OIICHMBATh KayeCTBO CBOETO BKJIa/a M KaXXJIOTr0 y4acTHHKA KOMaHIbl B OOIIMI pe3ynpTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3MLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEJCHUE B PA3IUYHBIX CUTYaLHUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1eiiCTBHSA

Camoopranu3anus:

CaMOCTOSITENIFHO ~ OCYIIECTBIIATH IO3HABATENBHYIO JEATENBHOCTh B 00MacTu (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENILHO COCTAaBJIATh IUIAH PEIICHUS PAcU€THBIX M KAa4YeCTBCHHBIX 3aJay, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIONIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsATh paMKH YIeOHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0sd OTBETCTBEHHOCTh 3a
pereHwue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO DPYAMIIMA B 00JaCTH (U3HMKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;

BJIQJICTh HABBIKAMHU TO3HABATENHHOW pEQIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICITUTEIIEHBIX MTPOIIECCOB, X PE3YJIbTATOB U OCHOBAHHIA,

MCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYalllH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MIPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JIOCTOMHCTRBA;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTHUX HA OIIHOKH.

B mporecce mocTKeHUS JTMYHOCTHBIX PE3YNBTATOB OCBOCHHS MPOTPAaMMBI MO (U3HMKE s
YPOBHS CpefHEro oO0Iero o0pa3oBaHus y O00yYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh TMOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHANBHON CheEphI, OBITh YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBAHHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEIEHUE, CIIOCOOHOCTh aaTHPOBATHCSA K OMOIMOHAIBHBIM M3MEHEHHSIM M TPOSIBIISATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTUBALIMM, BKIIIOYAOIIEH CTPEMIICHHE K JOCTH)KCHUIO LIEIIU U YCIIEXY, OITUMM3M,
MHUIMATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IIOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JpPYIHX,
YUUTBIBATh €T0 IPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTh BBICTPaMBAaTh OTHOILICHHUS C JIPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K kxonmy oOyuenuss B 10 kJjiacce mpeaMeTHBIC pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MEeCTO (PU3UKU B (POPMHUPOBAHHH COBPEMEHHON HayYHOU
KapTUHBI MHpa, B PA3BUTUM COBPEMCHHOH TEXHHKH W TEXHOJIOTUH, B TPAKTHYCCKON
eSITEIbHOCTH JIFOJIEH;

YYHUTHIBATh TPAHUIIBl MPUMCHECHHUS HM3YYCHHBIX (U3MYCCKUX MOJICNICH: MaTepHuajabHas TOYKa,
WHEepIMaibHasl CUCTEMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, UJICATbHBIN Ta3, MOJCIH CTPOCHUS
ra3oB, KUJAKOCTECH W TBEPMBIX TEJ, TOUCUHBIA AICKTPUICCKHUMA 3apsij] IPH PEeHICHUN (PU3NISCKIX
3a7a4;

pacrno3HaBaTh (U3HUYECKUE SBIICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHUECKON TEOPUHU CTPOCHUS BEIIECTBA U SJIEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPCHHOE TMPSMOJMHEHHOE JBIDKEHUE, CBOOOJHOE TAJCHHWE TeJ, IBHKCHHE TIO
OKPYXHOCTH, UHEpLHUs, B3auMojeiicTBue Tel, AudQy3us, OpOYHOBCKOE ABUKEHHUE, CTPOCHUE
KUJAKOCTEH U TBEPIBIX TeJ, M3MEHEHHE 00bEMa Tell IPH HAarpeBaHWU (OXJIAXKICHHUH), TEIJIOBOE
paBHOBecHe, HCIapeHHe, KOHACHCAIUs, TUIaBICHHE, KPUCTAITU3allus, KUIEHUE, BIIAXXHOCTh
BO3/yXa, MOBBIINICHUE JABJICHUS Ta3a MMPU €r0 HArPEeBAaHWUU B 3aKPBITOM COCYJE, CBS3b MEXKIY
napaMeTpaMH COCTOSIHUSA Ta3a B H30MPOIIeccax, SISKTPU3AIHs TeJl, B3aUMOICHCTBUE 3apsIOB;
OTMCHIBATh MEXaHWYECKOE JBUKCHHE, MCIOJB3Ys (DM3MUECKUE BEIMYMHBI: KOOPJWHATA, IYTh,
nepeMenieHre, CKopocTb, YCKOPeHHe, Macca Tefa, CHla, UMITYJIbC Tella, KHHETUYeCcKasi SHepTrus,
MOTCHIMATbHAS JHEPrUs, MEXaHW4YecKas padoTa, MEXaHWYeCKas MOIIHOCTH, MPH OIHMCAHUU
MPaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3yeMbIX BEIHYWH, UX OOO3HAYCHHS U
eIMHHMIIBI, HaXOJHUTh (DOPMYJIBI, CBS3BIBAIOIINE TAHHYIO (U3WYCCKYIO BEIHYHUHY C JPYTUMHU
BEJIMYMHAMU,

OTHMCHIBATh W3YYCHHBIC TCIUIOBBIC CBOMCTBA TENI M TEIJIOBBIC SBJICHUS, MCIONB3Ys (QU3NUSCKUE
BEJIMUMHBI: JaBlieHHWE Trasza, TeMIepaTypa, CpeaHss KHHETHYecKas OJHEpPrusi XaoTHUYECKOTO
JBKCHHUS MOJICKYJI, CpPETHEKBaJIpaTWYHas CKOPOCTh MOJICKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSIS dHeprus, paboTa raza, KodpQUIIUEHT MOJIE3HOTO NSHCTBHS TEIIOBOTO JABUTATENS;
IPH ONMHCAHWH TPABWJIBHO TPAKTOBATh (U3WYCCKUN CMBICT HCIOJNB3YEMbIX BEIHYWH, WX
0003HaYEeHHSI U €IUHUIIBI, HAXOAUTH ()OPMYIIBI, CBSA3BIBAIOININE NaHHYIO (PU3NYECKYIO BETUUHHY
C IpYTUMH BEJIMYNHAM,

OMKCHIBATh M3YUYCHHBIC DJICKTPUUECKHE CBOWCTBAa BEIIECTBA M DIICKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST GUINYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HANPSDKEHHOCTh  TIOJS,, TOTEHIMAl, PAa3HOCTh TOTEHIMAIOB; MPU OMUCAHWH MPABHIBHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOJIB3YEMbBIX BEIUYMH, HX OOO3HAYCHUS W CIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C JPYTUMH BETUYHHAMU;
AHATM3UPOBATh (DHU3MYECKHE TPOIECCHl W SBIICHUS, HWCIONB3YysS (QU3NUYCCKHE 3aKOHBI U
MPUHIMILL: 3aKO0H BcemMupHoro tsarotenus, |, |l u Ill 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKON PHEPruH, 3aKOH COXPAHEHUS WMITYJIbCa, MPUHIIAIT CYNEPIO3UIIUN CUJI, TIPUHITUTI
paBHOIPABHUsI MHEPLUATHHBIX CUCTEM OTCUETA, MOJICKYISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS



BEIIECTBA, Ta30Bble 3aKOHBI, CBSA3b CpPEJAHENW KUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHKEHUS
MOJIEKYJT ¢ a0COJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOr0 3apsiia, 3akoH KyloHa, NpUITOM pas3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;
OOBSCHATH OCHOBHBIC MPUHIUIBI JACUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pas3nnyaTh yciaoBUs MX O€30MaCHOTO HCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

BBIMOJHATh OKCIHEPUMEHTHl IO HCCIEIOBaHUIO (PU3MYECKHX SBIEHUH U MPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH, Tpu OSTOM  (POPMYIHPOBATH
npobiieMy/3amayy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYUIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEpPEeHHs (PU3UUYECKHX BEJIMYMH, MPU 3TOM BBIOMpATH
ONTUMAJILHBIA CIIOCO0 M3MEPEHUsS M HMCIOJB30BaTh M3BECTHBIE METO/BI OLEHKU TOTPEIIHOCTEH
W3MEPEHHUI;

UCCIJIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MUECKHMHU BEJIMYMHAMH C MCIOJIb30BAaHUEM IPSMBIX
U3MEpPEHHl, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl IMOTYYEHHOMN
3aBHCUMOCTH (PU3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IIO
pe3ylbTaTaM HCCle0BaHuUS;

coOrofaTh mpaBmiia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCICIOBAaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOW U MPOEKTHOW JEATEIbHOCTH C HCIHOJIB30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHMUS;

pemats pacuéTHbIC 3aJla4dl C SIBHO 3a/laHHOM (PU3UYECKOM MOJAENBI0, UCHONB3Ys (hHU3HuecKue
3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud BbIOMpaTh (U3UYECKYI0 MOJEIb,
BBIICTIATh (PU3WYECKUE BEIUYHHBI M (POPMYJIbI, HEOOXOAMMBIE ISl €€ pelleHUsl, MPOBOIUTH
pacu€Thl M OIIEHWBATh PEAIbHOCTh TOJTYYEHHOTO 3HAYCHUs (PU3NIECKOI BETMUNHBL;

peliaTh KauyeCTBEHHbIE 3aJauyM: BBICTpPAUBATh JIOTUYECKH HEMPOTUBOPEUYHBYIO LEMOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,
UCIIOJIb30BaTh MPU PEIICHUH yUeOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKA, CTPYKTYPUPOBaHUs, HHTEPIIPETALIMM U TIPEJCTABICHUS Y4eOHOM M HAyYHO-TIOMYJIIPHON
uHpOpMalLlUY, TIOJyYeHHOM M3 pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIN3UPOBATH
noJiygaemMyro uH(OpMaIuio;

IPUBOJINUTH MPUMEPHI BKIIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HM JUId oOecredeHus
0€30MacHOCTH IPpU OOpAIEHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJIsi COXPAaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHUS B OKpY Kartollei cpee;

paboTaTh B TIpyNIe C BBIMOJIHEHHEM pa3IMYHBIX COIMAIBHBIX pOJIeH, MJIaHUPOBaTh paboTy
IpYNIbl, palMOHAIBHO paclpeneniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJIaPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)/J0TO M3 yYaCTHUKOB TPYMIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.

K konny oOyuenus B 11 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HayYHOU
KapTUHBl MHpa, B DPAa3BUTUU COBPEMEHHOH TEXHUKM W TEXHOJIOTHH, B MpPaKTUYECKOH
JEeSTeIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (DPM3UYECKOM KapTUHBI MUDA;

YUUTBIBATh TPAHULBI TPUMEHEHHS NU3YYEHHBIX (PH3MUECKUX MOJIENIEN: TOUSUHBIN dJIEKTPUYECKUN
3apsij, Jyd CBETa, TOYEYHBIM HCTOYHHMK CBETa, SiJilepHas MoOJelb aToMa, HYKJIOHHas MOJEb
aTOMHOTO 5i/ipa MPH peleHnH (HU3NYEeCKUX 3a/1a4;

pacno3HaBath (U3WYECKUE SBICHUS (MPOIECChI) W OOBICHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aHUMOJCICTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLIMS, AEUCTBUE MAarHUTHOIO II0OJII Ha IPOBOAHMK C TOKOM M JBIXKYILIMMICS 3apaf,



AIEKTPOMArHUTHbIE KOJIEOaHUs M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHuus, Iudpakuus W TOJApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHNUe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAs PaliOAKTUBHOCTD;

ONKCHIBATh HM3YYCHHBIC CBOWMCTBAa BelleCcTBAa (AJIIEKTPUUYECKHE, MArHUTHBIC, OINTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPE) M AIICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCIIONB3Ysl (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, SJIEKTPHUECKOe
HaINpsDKEHUE, SJIEKTPUIECKOE COPOTUBIICHNE, Pa3HOCTh MOTEHIMAIOB, JIEKTPOABIKYIIAst CUIIa,
paboTta TokKa, MHAYKLHS MarHUTHOro mojs, cuina Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYyIIKW, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIOJNb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,
OIMKCHIBATh M3yUEHHBIC KBAHTOBBIC SIBICHUS W MPOIECCHI, UCIONB3Ys (PU3MUECKHE BETUYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 9aCTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA,
nepuo Moaypacnana, SHeprusl CBA3M aTOMHBIX sifiep, MPH OMUCAHUM NPABUIBHO TPAKTOBATh
(GU3MYeCKUi CMBICT HCIOJNB3YEMBIX BEIWYHH, WX OOO3HAYCHHWS W EIWHUIIBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIONINE JAaHHYIO (DU3HUECKYIO BEIMYUHY C APYTHUMU BEIUYUHAMH, BBIUUCISTD
3HauUeHUE (PU3NICCKON BEITUIHUHEI;

aHAIM3UPOBATh (U3MYECKHE TMPOIECCHl W  SIBICHUS, HUCHONb3Yysd (PU3UYECKHE 3aKOHBI U
OpuHOUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W NAapaJIeIbHOTO  COCTUHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKLWH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
cBeTa, ypaBHeHHe OHHmITeHHa s GoTodddeKTa, 3aKOH COXpPAaHEHUS HHEPruM, 3aKOH
COXpaHEHHS HWMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsla, 3aKOH COXpaHECHUs
MaccoBOr0 4YMCia, MOCTyjdaThl bopa, 3aKkOH paguOakTUBHOTO pacmajaa, MpU 3TOM pPa3IUvaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE W YCIOBHUS (TPaHHUIIBL,
00JacTi) IPUMEHUMOCTH,

OTIpEeNIeNIATh HANpaBICHUE BEKTOPAa WHAYKIMH MAarHHUTHOTO IIOJII TPOBOJHHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;
BBIMOJIHATh OKCIEPUMEHTHl IO MCCIEJOBAHUIO (U3NYECKHX SBJICHHUH M TPOLECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWi: Tpu OTOM  (POPMYIHPOBATH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaThb YCTaHOBKY U3
NPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BEIBOKI;

OCYILECTBIIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHMs (PU3NYECKMX BEJIMYMH, NMPU 3TOM BHIOUpPATh
ONTUMAITLHBIA CIIOCO0 M3MEPEHUS M MCIOJIb30BaTh M3BECTHBIC METOMBI OLEHKH TOTPEITHOCTEH
U3MEPEHU;

UCCIIEIOBATh 3aBHCUMOCTH (DPU3MYECKUX BEIMYMH C UCTIOJIH30BAHUEM TMPSMBIX U3MEPEHUN: TIPU
3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBHCHMOCTH
¢u3nvecKkux BEIWYMH B BHAEC TaOMMI W TpaduKOB, HenaTh BBIBOABI IO pe3yjbTaTaM
UCCIIEIOBaHMS,

coOmoaTh TpaBmiTa 0€30TMacHOTO TPy/Ja MpPU MPOBEICHUN HCCIIEOBAaHUN B paMKaxX y4eOHOTO
HKCIEPUMEHTa, Yy4eOHO-MCCIIEOBATEICKOW U TMPOEKTHOW NESATETBHOCTH C MCIOJIb30BaHUEM
W3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemiath pacu€THble 3a/la4d C SBHO 33aJaHHON (U3MUECKOW MOJeNbl0, UCTONb3Yys (pU3NYecKHe
3aKOHBI W TIPHHIIMIBI, HA OCHOBE aHAJHM3a YCJOBUS 33/la4d BBHIOMPATh (PU3UYECKYIO MOJIEIb,
BBIJICJIATE (PU3UYECKUE BEIMYMHBI M (HOPMYJIbI, HEOOXOAMMBIE sl €€ pPEeLIeHUs, NMPOBOAUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEITHYNHBL,



peliaTh KauyeCTBCHHBIC 3aJadyd: BBICTPAWBATh JIOTHYECKH HEIPOTHBOPCYHBYIO LEIOYKY
paccykIeHHI C OTOPON Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MUCCKHE SIBIICHHUS;
UCIIOJIb30BaTh IPH PEIICHUH Y4eOHBIX 331a4 COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALMU U NPEACTABICHUS YIeOHOH U HAyYHO-TIOMYJISIPHOM
uHGOpMaIMK, TIONYYCHHOH W3 pa3MYHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATh
noJy4aeMyro HH(opMaIuo;

OOBSICHATh NPUHLUIBI JIEHCTBHUS MAalIWH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB, pas3iidyarh
YCJIOBUS X 0€30IIaCHOTO MCIIOIb30BAHHS B TIOBCEJHEBHOW JKU3HH,

IPUBOJUTD IIPHMEPBI BKJIA/Ia POCCUHCKHX U 3apYOCKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYCCKUE 3HAHMS 10 (U3MKE B MOBCEIHEBHOW JKU3HH Uil OOECIICUCHHUS
0€30MacHOCTH MPH OOpAIICHUH ¢ IPUOOPAMH M TEXHUYECKHMMHU yCTPOMCTBAMH, ISl COXPAHCHHUSI
37I0pPOBBs M COOJIFOJICHHSI HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEeH cpeie;

paboTaTh B IpyINIe C BBINOJIHEHHEM pa3INYHbIX COLMAJIBHBIX poOJiel, IJIaHUPOBaTh padoTy
IPYIIIbl, PAMOHAIBHO PACIPEICIATh OOA3aHHOCTH W  IUIAHHPOBATh [JCATEIBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, AACKBATHO OLICHMWBATL BKJIAJ KaXXAOTO U3 YYACTHHUKOB I'DYIIILI B
pelICHHEe pacCMaTPUBAEMOil IPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuvecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(ungposbie)
n/n TEMIIPOrpaMMBbl Bcero Koutpoabsubiepaborsl  [IpakTHyecknepadoThl

o0pa3oBaTeIbHbIEPECYPChI

Pa3znea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

®u3uKa 1 METOAbl HAYYHOTO bubnuorexa [JOK
1.1 2
TTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hunavmia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroronopaznery 18

Pa3nea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJIUHAMHUKA

31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
' KHHETHYECKONTEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 (0] 10 1
CHOBBITEpMOAHHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubmuoreka [JOK
' das3oBbIe TIEPEXOIBI https://m.eds00.ru/7f41bf72

Hroronopazneny 24



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

Paznen 4.9JIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 1
DEKTpOCTaTHKA 0 https://m.edsoo.ru/7f41bf72
4.2 ITocTOAHHBIN NEKTPUUECKUI TOK. 12 bubnnoreka [HOK
' Toku B pasIMuHBIX Cpeaax https://m.edso0o.ru/7f41bf72
Hroromnopazaeny 22
PezepBHOEBpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

N KosnyecTBoYacoB DJIeKTPOHHbBbIE
; (uudpoBbIe)
n/  HaummenoBanuepasuesnoB u TeMuporpamMmbl  Becer  KourtpoJabnbiepagor  IIpakrumueckuepagor
odpa3oBaTebHbIEpecypc
n 0 bl bl
bl
Paznen 1.9JIEKTPOAUHAMUKA
MarsuTtHoeroze. bubnunoreka LIOK
1.1 11 1 3
DIIeKTpOMarHUTHASMH T KU https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
51 MexaHn4ecKue u 9 1 bubmuoreka [{OK
" DIEKTPOMAarHUTHBIEKOIE0aH S https://m.edsoo.ru/7f41c97c
bubnmorexa LIOK
2.2 MexaHUYeCKHE U 3JEKTPOMArHUTHBIEBOJIHBI 5 1 https://m.edso.ru/7fA1c97¢
bu6nmorexa LIOK
23 | Ouma 10 3 https://m.edsoo.ru/7f41c97c
Hroronopasaeny 24
Pa3zaen 3.0CHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
OCHOBBICTIEITUATEHONTEOPHUHOTHOCUTEIHHOCT bubnmnoreka [JOK
3.1 4 1
u https://m.edsoo.ru/7f41c97c
Uroronopaszneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i 6
IICMEHTLIKBAHTOBOHONTHKIL https://m.edsoo.ru/7f41c97c
4.2  CrpoeHuearoma 4 bu6muoteka [JOK
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bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c

4.3 AtomHOEsapO 5

Hroromopazaeny 15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6nmmoreka [IOK

51 DO 7 1
ICMCHTBIACTOHOMHH H aCTPOQHSHKH https://m.edsoo.ru/7f41c97c

Htoromnopazaeny 7

Pa3nesn 6.0OBOBIIAIOIIEE IOBTOPEHUE

bubmuoreka [{OK
6.1 0606 4
OoobaroweenosTopeie https://m.edsoo.ru/7f41c97c
Hroronopaszaeny 4
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !
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