MUHUCTEPCTBO IMMPOCBEMIEHUSI POCCUHCKOM ®EJEPALIUUA
MunucrepeTBo 00pasoBaHus U Hayku Y AMypTckoit Pecriydnuku
MOY COIL ¢c. UnpuHckoe Manonypruackoro paiiona ¥ amyprcekoit PecniyOnuku

COI'JTACOBAHO
IMenarornyeckum CoBeToM
[TpoTokon Ne 1

Ot «30» aBrycra 2023 1.

YTBEPXJIEHO
Jlupexrop OO I'puropsesa O.J1.

[puxa3s Ne 43-O

Ot «31» aBrycra 2023 1.

[NOKYMEHT MOAMUCAH
BNEKTPOHHOWM NOAMUCHLIO

1839D124B45FDI

nnnnnnnnnnnnnnnnnnnnnnn

BuTenen: ¢ 19.12.2022 A0 13.03.2024.

PaGouas nporpamma

yuebHoro npeaMera «@usnka. bazoBblil YpoBeHb»

st obydaromuxces 10 ximacca

¢. Mnsunckoe, 2023 r.




MOACHUTEJ/IBHAA 3AITMCKA

[Tporpamma no Qusuke 0a30BOTO YpOBHs Ha YpOBHE CpeHero o0Imiero odpa3zoBaHHSA
pazpaboTana Ha OCHOBE NOJOKEHHUN M TpeOoBaHUIl K pe3ylibTaTaM OCBOEHHS OCHOBHOI
obpazoBaTesbHONH mporpammsbl, mnpejactaieHHbix B GI'OC COO, a Takke ¢ yuérom
denepanbHOil pabouell mporpaMMbl BOCIIMTAHUS W KOHIICHIIMM TIPENOJaBaHUS Yy4eOHOTO
npeamera  «®Dusuka» B oOpaszoBarejbHbIX opraHuszauusax Poccuiickoii  ®enepaiuum,
peann3yIoNnX OCHOBHbBIE 00pa3oBaTelbHbIe MPOrPAMMABI.

Conepxanue nporpaMmel 1o (HU3MKe HANpaBlIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTHHBI Mupa oOyuarommuxcs 10—11 kimaccor npu o0y4ycHHH UX (pr3uKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-AesTelbHOCTHOro mnoaxona. Ilporpamma mno ¢usuke
coorBercTByer TpeboBanusam PI'OC COO Kk mraHHPYeMBIM JIMYHOCTHBIM, IPEAMETHBIM H
METanpeIMETHBIM pe3y/bTaTaM 00yYEHHs, @ TAKKE YYUTHIBAECT HEOOXOAMMOCTh pealu3aluu
MEKIIpEJAMETHBIX CBsI3ell (PM3UKHU C eCTECTBEHHO-HAYyYHBIMU yueOHBIMU npejiMeTaMu. B Hei
OIIPEICIIATCS OCHOBHBIC LIEJIU H3yUCHHs (PU3UKHU HA YPOBHE CpeaHero oduiero odpazoBaHus,
MJIAaHUPYEMBIE PE3y/lbTaThl OCBOEHHSA Kypca (M3MKHM: JIMYHOCTHBIE, METAIpeIMETHBIE,
npeaMeTHsie (Ha 6a30BOM ypoOBHE).

[IporpaMma no ¢pu3HKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca pU3UKH Ha DA30BOM YPOBHE, B TOM YHCIIE

MPEIMETHBIC PE3YIBTATHI TI0 TOAM OOYUCHHUS;

e cojepkaHue yueOHoro npeaMera «Pusuka» 1o rojgam o0yyeHus.

@du3uka kak Hayka o HaumOonee OOMMX 3aKOHAX MPUPOIBI, BHICTYMAs B KA4ECTBE
y4eOHOro mpeamera B ILIKOJE, BHOCHT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUA 00
okpyxatomeM mupe. [IIkonbHbI Kypc (U3MKH — CHCTEMOOOpa3yIIuil I €CTECTBECHHO-
HAYYHBIX Y4EOHBIX MTPEIMETOB, MOCKONbKY (PU3HUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U
SIBJIGHWH, M3ydyaeMbIX XHMHEH, Ouosiorued, ¢usnueckoi reorpadueil U acTPOHOMHEH.
Hcnonb30BaHuEe W aKTHBHOE TPUMEHEHHE (DU3MYECKUX 3HAHWH ONpeeaseT XapakTep H
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUN B chepe SJHepreTUkH, TPAHCIOPTa, OCBOEHUS KOCMOCA,
MOJIYYCHHUS HOBBIX MATCPHAJIOB C 3a/IaHHBIMH CBOHCTBaAMH W Jpyrux. M3yuenue ¢usuku
BHOCHT OCHOBHOH BKJIag B (opMHpPOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHPA
oOyuatoimxcs, B (OpMUpOBaHME YMEHHUH NPUMEHSTh HAYYHBIH METOJ IO3HAaHUS IpH
BBIMOJTHEHUU UMHU Y4eOHBIX HCCIIeI0BaHUI.

B ocHoBY Kypca ¢pu3nKH U151 ypOBHS cpeiHero o01ero o0pa3zoBaHus MOJI0KEH Pl MIEH,
KOTOPBIE MOKHO PACCMATPUBATH KAK MPUHIIUIILI €10 MTOCTPOEHHUS.

Hoesn yenocmuocmu. B cOOTBETCTBHH € HEN KypC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJIEPIKUT MaTepuall U3 BCeX pas/aeioB (PU3MKH, BKJIIOYAET KAaK BOIPOCH! KJIACCHYECKOH, TakK
U COBPEMECHHON (DUBUKH.

Hoesn ceneparuszayuu. B coorBercTBMM ¢ Hell marepuan kypca Gusuku oObeauHéH
BOKpYT (usndeckux Teopuil. Bexynmm B Kypce ABiseTcs (popMHpOBaHHE NPEICTABICHHIT 0
CTPYKTYPHBIX YPOBHSIX MAaTEPUH, BEIIECTBE U MOJIE.

Hoes  cymanumapuzayuu. EE  peanusauust  npejarnonaraer — MCroib30BaHUE
TYMaHHTApPHOTO TOTCHIMANA (PH3HYECKOM HAYKH, OCMBICICHHE CBS3M Pa3BUTHS (DHU3HKH C
paszBuTHeM 0011IECTBA, & TAKKE C MHPOBO33PEHYECKMMH, HPABCTBEHHBIMH 1 YKOIOTHYECKUMHU
npobJieMamMu.

Hoes npuxnaonoti nanpasiennocmu. Kypc GU3MKH mpeanonaraer 3HAKOMCTBO ¢
MIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYECKHX TMPHIIOKEHUN W3IYUEHHBIX TEOpHil W
3aKOHOB.

Hoesn sxonocusayuu peanusyercs MOCPEJCTBOM BBEICHHS DJIEMEHTOB COJEpiKaHMA,
MOCBSIIIEHHBIX IKOIOTHYCCKUM MPOOIcMaM COBPEMCHHOCTH, KOTOPHIC CBSI3AHBI C Pa3BUTHEM
TEeXHUKH U TEeXHOJIOT Ui, a Takke o0cyxkieHus npodieM paliMoHaILHOIO MPHPOI0NOIHL30BAHUS
H 9KOJIOTHYECKOH 0€30MacHOCTH.

Crep;kHEBBIMH 3€MEHTaMH Kypca GU3HKH Ha YPOBHE CPEIHET0 0biiero obpa3zoBaHus
ABIsSItOTCS (pu3nyeckue TeopuH (GpopMUpOBaHUE IpejICTaBAeHUH O CTPYKTYpe NOCTPOCHMS



du3nyeckoit Teopuu, ponu (QyHIAMEHTATbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX
NPeACTABICHUSIX O NPUPO/IE, IPAHUIAX MPUMEHUMOCTH TEOPHH, /U1l OMUCAHUS €CTECTBEHHO-
Hay4yHbIX ABICHHH U MPOLIECCOB).
CHCTEeMHO-IIESITETLHOCTHBIN MOAX0 B Kypce (DM3UKH peaqu3yeTcsi NMpexIe BCEro 3a
CUéTr OpraHu3alluy SKCIEePUMEHTAILHOM JlesTenbHOCTH oOydaromuxcs. Jius 6a30B0ro ypoBHs
Kypca (U3MKM — 0OTO HCIHOJB30BAHHE CHCTEMBI (DPOHTAIBHBIX KpPATKOBPEMEHHBIX
3KCIEPUMEHTOB M Ja0OpaTOpHbIX padoOT, KOTOPbIE B MporpaMmMe 1o (pusuke oObeAMHEHBI B
oOmmii CrHUCOK YUeHHYEeCKHX TpakTH4YeckuX paboT. BrineneHune B yKa3aHHOM TepevyHe
nabopaTopHeIX padoT, NPOBOJMMBIX /I KOHTPOJSA M OLIEHKH, OCYIIECTBIAETCA Y4aCTHUKAMH
00pa30BaTeIBHOTO MPOLIECCca HCXO0S U3 0COOCHHOCTEH MTAHUPOBAHHUS U OCHAIIICHUS KaOuHeTa
¢uzuku. Ilpu srom obecrieunBaercs OBIAJeHHE OOYYAIOIIUMHCS YMEHHUSMH TPOBOIHUTH
KOCBEHHBIC M3MEpPEHHs, UCCIICIOBAHMS 3aBHCUMOCTEH (DH3MUYECKHX BEIWYMH M MOCTAHOBKY
OTBITOB TIO TIPOBEPKE TPEITIOKEHHBIX THIIOTE3.
bonblioe BHUMaHKE YeasieTcs pelieHnIo pacuéTHBIX U KauecTBeHHBIX 3a1a4. [Ipu sTom
IUIs pacu€THBIX 3aja4 MPUOPUTCTOM SIBISKOTCS 3aJa4ydl C SIBHO 3aJaHHON (U3NYECKOil
MOJIEJTBIO0, TO3BOJISIONIHE MTPUMEHATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO
pasjiena Kypca, Tak U MHTErpupys 3HaHHs W3 pasHbIX pasjesnoB. /i KauecTBEHHBIX 3ajadu
IPUOPUTETOM SBIAIOTCS 3aJaHHUA Ha OOBJACHCHHE TPOTCKAHUA (HU3UYECKUX SABICHHH H
IPOLIECCOB B OKPYKAIOIEH KHU3HH, TpeOylolune BbiOopa GU3NYECKOH MOIEIH VIS CUTYaluu
MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpedoBanusamu PIOC COO K marepualbHO-TEXHHUYECKOMY
obecriedennto ydedOHoOro mpoiecca 0a3oBblii ypoBeHb Kypca (M3MKM Ha YPOBHE CPEJIHEro
o01iero odpa3zoBaHus JOJIKEH U3y4HaThCs B YCIOBHSIX MMPEIMETHOrO KabuHeTa (DH3HKH WIIH B
YCIIOBUSIX MHTEIPUPOBAHHOIO KaOuHeTa Ipe/MeTOB eCTeCTBEHHO-Hay4yHoro Imkia. B
KabuHeTe (U3UKK JOKHO OBITh HeoOXoauMoe mabopaTtopHoe 0OOpyAOBaHHE JUIS
BBIMIOJIHEHHS YKA3aHHBIX B NpOTrpaMMe 1O (U3MKe YYSHHYECKHX IPAKTHYECKHUX paboT u
JIEMOHCTPALIMOHHOE 000PYI0BaHHE,
JleMoHCTpanMoHHOe 000py/IOBaHHE (QOPMHPYETCA B COOTBETCTBHH C IMPHHIIUIIOM
MUHMMAIbHOM JOCTATOYHOCTH M 00eceunBaeT MoCTaHOBKY MEePEUUCIIEHHBIX B IPOrpaMMe 1o
du3KKe KIIOYEBBIX JEMOHCTPALMH I MCCIICIOBAHUS M3y4aeMbIX SIBJICHHH H IPOLIECCOB,
IMIIUPHYECKUX M (YHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHUH.
JlaboparopHoe obopya0BaHKHe Il YUEHHUECKUX MpakTHYecKux pador Gpopmupyercs B
BH/IE TEMATHYECKHX KOMILTEKTOB M OOECIeYnBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyarommxcs. TemMaTH4eckue KOMILIEKTBI JIaDopaTopHOTro 0O0OpYNOBaHMA JIOJKHBI OBITH
MOCTPOEHBI HA KOMITJIEKCHOM MCIIOJIb30BAaHHH aHAJIOTOBBIX U H(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHE U(PPOBBIX Taboparopuii.
OCHOBHBIMU LENSIMH H3Y4eHUA PU3UKU B 0011eM 00pa3oBaHHUHU SABIAIOTCA:
e (hopMHUpOBaHHE WHTEpPeca W CTpPeMJIeHHs OOy4YaloNIMXCS K HAyYHOMY H3YYEHUIO
MIPHPO/IBI, PA3BUTHE UX MHTEJUICKTYAIBHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHHIA O HAYYHOM METOJE TO3HaHuA H (HOPMHUPOBAHUE
MCCIIECIOBATEIBCKOIO OTHOLICHHS K OKPY/KAOIIMM SIBJICHUSIM;

e (opMUpOBaHHME HAyYHOTO MHPOBO33PEHHMA KaK pe3ylbTaTa H3y4eHHS OCHOB
CTPOCHHS MaTepuu 1 PyHIAMEHTAIILHBIX 3aKOHOB (PU3HKH;

e (hopMHUPOBAHHE YMEHUIH OOBACHATD SIBICHUA C HCTIOIb30BaHUEM (QU3HUECKUX 3HAHHH
Y HAYYHBIX JIOKA3aTelbCTB;

e (hopMUpPOBAHHE MPEACTABICHHIT O POIH (DU3UKH TSI Pa3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHIA.

JocTimkenue >THX 1esiell oOecneuynBaeTcs pelieHneM CIEIYIONMX 3a1a4 B Mpolecce
H3y4deHHs Kypca (H3UKH Ha YPOBHE CpeiHero odmero oopa3oBaHusi:

e npuoOpeTeHne CUCTEMBI 3HaAHMI 00 00IMX GU3HMHUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPUSAX, BKJIOYAS MEXaHUKY, MOJEKYISIPHYIO (HU3HKY, IEKTPOJIHHAMUKY,
KBAHTOBYIO (DH3UKY U DJIEMEHTEI acTPO(PHU3UKH;



e (dopmupoBaHie yMeHHH TPUMEHSATH TEOPEeTUYEeCKHE 3HAHUA I OOBSICHEHUs
(bu3MUeCKUX SIBJICHHI B TIPUPOJAE WU ISl NPHUHSTUS TPAKTHYCCKUX pEIICHHUH B
MOBCEIHEBHOM KU3HH;

® OCBOCHME CIIOCOOOB pelleHHs] pa3iIMuHbIX 3a/a4 C SIBHO 3aJlaHHOH (u3nyecKoi
MOJIEJIBIO, 3a/la4, MOAPAa3yMEBAIOIINX CAMOCTOSTENBHOE CO3aHnue (u3nyecKon
MOJICJIH, aJICKBATHOM YCIIOBHSM 3a/1a4H;

¢ nOHUMaHHe (PU3MUECKUX OCHOB U NPUHIMIOB ACHCTBHS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, HX BIUAHUS HA OKPYKAIOILIYIO CPEAY,;

®  OBJAJICHUE METO/IaMU CAMOCTOSTEILHOTO TUIAHUPOBAHUS U TIPOBeeHNs PU3NIECKHX
OKCICPUMEHTOB, AaHajdM3a M HMHTEpIperauud HHQOpMalUH, OIpeAeiICHUs
JAOCTOBEPHOCTH MOMYYEHHOI O Pe3yibTara;

e Cco3JaHWe YCIOBHMHM JUIss pPa3BHUTHS YMEHHI MPOEKTHO-HCCJIeA0BATEILCKOM,
TBOPYECKOH JIEATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIil YPOBEHB) Ha YPOBHE CpPEHEro o0IIero odpa3zoBaHMs
orBoautcs 136 wacos: B 10 knacce — 68 yacoB (2 uaca B Henenio), B 11 kiacce — 68 yacos (2
gaca B HEJIEJI0).

[Ipemnaraemelii B mporpamme 1o (HU3MKe MepeveHb J1adOpaTOPHBIX U MPAKTHUECKHX
paboTr sBisiercs peKOMEeHJOBAaHHBIM, YUYMTEIb JellaeT BbIOOp IMpoBejeHHs J1abopaTOpHBIX
paloT U OTBITOB ¢ YYETOM HHIHBHIYATBHBIX 0COOEHHOCTEH 00Y4YaroIIuXCs.

COJEPKAHHUE OBYYEHMUS
10 KVIACC

Pazpen 1. ®u3nka U MeTOIbI HAYYHOI'0 NO3HAHUS
du3nka — Hayka o npupoje. HayuyHbie MeTO/Ibl NMO3HAHKUS OKpYsKkatomero Mupa. Posb
JKCIICPUMEHTA U TEOPUH B IPOILIECCE TIO3HAHUS MIPUPOJIBL. DKCIIEPUMEHT B (PHU3HKE.
MopaenupoBanue pusnueckux siBIeHui U nporeccoB. Hayunbie runorespl. @u3nyeckue
3aKOHBI ¥ TEOPHH. I'panuiibl IpUMEHUMOCTH (PrU3nueckux 3akoHOoB. [IpuHImMI cooTBeTCTBHS.
Ponk u MecTo (pu3uku B (HOPMHPOBAHMM COBPEMEHHOIN HAyYHON KApTHHBI MHpa, B
[IPAKTHYECKOH J1eSTEIbHOCTH JIO/IEH.
Hemoncmpayuu
Amnanorossie 1 LIM(PPOBLIE H3MEPUTEIbHBIE TPUOOPLI, KOMIIBIOTEPHBIE JATHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe asmxkeHHe. OTHOCHTEIHHOCTh MEXAHHUECKOro aBHxkeHus. Cucrema
orcuéra, Tpaekropus.

[TepemerieHHEe, CKOPOCTh (CpeaHsAsi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOPECHHE
MaTepHaIbHOH TOYKH, UX MPOEKIUH HA OCH CHCTEMBI KOOpAUHAT. CloKeHHe NepeMeneH i U
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIHHEHHOE IBHKeHUE. [ padiKi 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IIYTH U NEpeMelleHHs MaTePHAILHOH TOYKU OT BPEMEHH.

CBo0OojHoe nazeHue. Y ckopeHue cBoOOIHOrO Ma/ICHUsI.

KpuonuneitHoe aBwkeHue. J[BW/KEHHE MAaTepHAIBHOH TOYKH MO OKPYKHOCTH C
[MOCTOSIHHOH 110 MOJYJIIO CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas ckopocTb. [lepuoa u
yactora obpamienus. L{enTpocTpeMuTenbHOE YCKOPEHHE.

TeXHHYECKHE YCTPOWCTBA M MNPAKTHYECKOE MPUMEHEHHWE: CHUIAOMETDP, [BHKEHHUE
CHapSJIOB, IIEITHBIE U PEMEHHBIE TIepeIavH.

Hemonempayuu

Mozeinb cucTemsl 0TCYETA, MIUTIOCTPAL KHHEMATHYECKHX XapaKTePHCTHK JIBHFKCHHUA.

[Tpeobpa3zoBanue ABUKCHHI C HCIIONB30BAHHEM ITPOCTHIX MEXAHU3MOB.,



[Tanenue Ten B BO3AyXe M B Pa3peKEHHOM POCTPAaHCTBE.

Habuoienune jiuskeHus Tena, OpoueHHoro rnojl yrioM K ropu3oHTy U TOPH30HTAIBHO.

H3mepenue yckopeHus ¢cBOOOIHOTO MaICHUA.

Hanpasienue cKopocTH Npu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopmvie pabomoi

W3y4eHne HepaBHOMEPHOTO JBMIKCHHUA C LICIbIO ONPEACICHHA MTHOBEHHON CKOPOCTH.

Hccnenopanue  COOTHOIIEHMS — MEXKAY  MYTSAMM, [POHIEHHBIMH  TEJIOM  3a
NocJie/IOBaTeIbHEIE PAaBHBIE MPOMEKYTKH BpEMEHH IIPH PaBHOYCKOPEHHOM JIBHIKEHHH C
Ha4vaabHOW CKOPOCTBIO, PABHOM HYITIO.

M3yucHue ABMKCHUA MIAPUKa B BA3KOW JKUJKOCTH.

M3yuenue aABMKeHUs Tena, OpOIIEeHHOT0 TOPU3OHTAIIBHO.

Tema 2. lunamuxa

[Ipunuun otHocutensHocTH [anunes. [lepBwiii 3akoH Heroortona. HMHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuma. IlpunHuun cynepmnosuumu cuia. Bropoi 3akon Helorona s
MaTepHaIbHOH TOYKH. TpeTnii 3akoH HpIOTOHA JUIS MaTEPHAJIbHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsokectu. [lepas kocMHuuecKast CKOPOCTb.

Cuna ynpyrocrtu. 3akon I'yka. Bec teina.

Tpenue. Buubl Tpenuns (nmokos, ckosibxenus, kadenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKeHHsl i cuiia Tperus nokost. Kosddummenrt rpenns. Cuna conpoTUBICHUS
IPH ABH/KCHHUH T€J1a B JKUIKOCTH WM rase.

[ToctynarensHoe 1 BpalaTesbHOE JABHKEHHE a0COIIOTHO TBEPIOrO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpauieHus. [lneuo cunbl. YcioBuS paBHOBECHS
TBEPJAOIO TEJA,

TexHuyeckue ycTpoHcTBa M NPAKTUYCCKOC NMPHUMCHCHUC: TMOJIIWITHUKH, [IBHKCHUC
UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu

SIBIIEHME UHEPLIHH.

CpaBHeHnue mMace, B3aUMOACHCTBYIOLIUX TEJ.

Bropoii 3akon Herorona.

Usmepenue cuin.

CnoxeHue cuJl.

3aBHCHMOCTh CHIIBI YIIPYTOCTH OT JiehopMaIium.

HesecomocTs. Bec Tesa npy yCKOPEHHOM MOABEME U MTAACHUH.

CpaBHeHMe CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKCHHS.

VYcnosus paBHoBecus TBEpaoro tena. Buaer paBHOBecHs.

Vuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

W3yueHue ABHKEHHS OpyCKa 10 HAKIIOHHOM TLIOCKOCTH.

UcenenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOZHUKAIOUIMX B MPY:KUHE U PE3MHOBOM
oOpasiie, oT ux aedopMarui.

WccnenoBanne ycnoBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOLIETO OCh BPALICHUSL.

Tema 3. 3akonst coxpanenusn 6 Mexanuke

Wmmynbc MaTepHanbHON TOYKH (TelNa), CHCTEMbl MaTCPUAIBHBIX TOYCK. IMIY/IbC CHITHI
W U3MEHEHHE UMITYJIbCA TeNa. 3aKOH COXPaHEeHUs UMITyNibca. PEakTMBHOE IBHIKEHUE.

Pabota cunel. MoOIIHOCTE CHITEL

Kuneruueckas sHeprus mMatepraibHOH Touku. Teopema 00 M3MEeHEHMH KHHETHYECKOM
SHEPruu.

[Torenuuansuas oSHeprus. [loTeHIManbHas >SHEPrus yopyro aehopMHUPOBAHHOM
npyxuHbl. [loTeHunanbHas 3ueprus Teaa BOIM3H MOBEPXHOCTH 3EMITH.

[ToreHunanbHBIC W HEMOTCHLIHAIbHBIE CHJIBL. CBA3b padOTHI HEMOTCHIMAIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKON DHEPrUH CHCTEMbI Tel. 3aKOH COXpPaHEHUS MeXaHU4eCKOoH
SHEPI'HH.

Ynpyrue u Heynpyrue CTOIKHOBCHHUS.



TexHUYECKHUE YCTPOUCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIH
MTUCTOJIET, JBUKEHUE PAKET.

Jemonempayuu

3aKOH COXpaHEeHUs UMITYJIbCA.

PeakTHBHOE IBUKEHHE,

[lepexos MOTEHIIHATIEHOM YHEPTUN B KHHETHYECKYEO M 00paTHO.

Vuenuueckuii sxcnepumenm, aabopamopmvie pabomoi

N3yyenne abCONMOTHO HEYINPYroro yjaapa C MOMOIIBK ABYX OJMHAKOBBIX HHUTSHBIX
MasTHHKOB.

Hccnenopanue cBA3u paboThl CHIIBI C M3MCHCHHUEM MEXaHHMYECKOM SHEPruM TElia Ha
pUMepe pacTsSKEHUd Pe3UHOBOTO JKIyTa.

Pasnen 3. MousiekysipHast u3HKa 1 TePMOJAHHAMHKA

Tema 1. Ocnogbt MONEKYIAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIC MOJNOKCHUA MOJCKYJISIPHO-KMHCTHYCCKOM TCOPUM M HMX OIBITHOE
obocHoBanue. bpoynosckoe apwkenue. Juddysusa. Xapakrep ABMKEHHS H B3aUMOIEHCTBUA
yacTUI BerecTBa. Moiei CTpOeHUs Ia30B, JKUIKOCTeH H TBEPABIX Tell H 00BsICHEHUE CBOICTB
BEIIECTBA HAa OCHOBe JTHX Mofenei. Macca u pa3smepel Monekyn. KomndectBo BemiecTBa.
[ToctosiHHas ABoraapo.

Tennoroe pasHosecue. Temmepatypa u eé uzmepenue. [llkana temneparyp Llenbeus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJIAPHO-KHHETHYECKOH TEOPUU
ujeanbHOro rasza. AOCOIIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEeprHH
TEMIOBOro JBWkeHus dyactuil raza. lllkama rtemmeparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpapuenne Menneneesa—Kianeinpona. 3akon Jlanstona. HM3onpoueccsl B nieaibHOM rase ¢
MOCTOSAHHBIM ~ KOJIMYECTBOM  BellecTBa. [ paduveckoe TIPE/ICTABIICHHE H30IMPOIECCOB!
H30TepMa, u3oxopa, uzobdapa.

TexHuueckue ycTpoHcTBa U MPAKTHUECKOE TPUMEHEHHE: TepMOoMeTp, OapomeTp.

Hemonempayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHHE BellecTBa, Qororpauu MoIeKyd
OPraHUYECKUX COCIMHEHUI.

Onpitel o 1uddy3un KUAKOCTEH U TAa30B.

Moiennb OpOyHOBCKOTO JBHKEHHMS.

Mopens oneita lltepHa.

OnbITHI, 10Ka3bIBAIOLIUE CYLIECTBOBAHME MEKMOJIEKY/IAPHOIO B3aUMO/IeHCTBHUS.

Moesnb, HTOCTpUPYOLIast IIPUPOY JaBJICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThI, HILUTIOCTPUPYIOLIHE YPABHEHHE COCTOSHUS HICATBLHOTO Ta3a, H30MPOIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

OmnpeneneHre Maccel BO3JyXa B KJIACCHOH KOMHAT€ Ha OCHOBE H3MEpEHHI 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATYPhl BO31YyXa B HEM.

UccnenoBanue 3aBUCHMOCTH MEKTY TlapaMeTpaMHu COCTOSTHUS pa3peKeHHOro rasa.

Tema 2. Ocnoevt mepmoouHamuKu

Tepmopunamuyeckas cucreMa. BHYTpeHHsISI SHEprust TepMOIMHAMHYECKONH CUCTEMbI U
criocoObl e€ n3meHeHus. KonnuectBo TemnoTel u padota. BHyTpeHHAs YJHEPrUs 0JHOATOMHOTO
uaeansHoro rasa. Buael TenionepenauM: TEMIONPOBOAHOCTb, KOHBEKIIMS, H3IydEHHE.
VnenbHas TEIUI0EMKOCTH BemiecTBa. KoMU4ecTBO TEIIOTEI PH TEILIONEpeIade.

[Toustne 00 anmabatHOM mporecce. [lepBoiii 3akoH TepMoanHamukH. [Ipumenenne
[IepBOro 3aKOHa TEPMOJMHAMHUKHU K u3orporeccam. I'padudeckas unHreprnperanus padboTsl
rasa.

Bropoii 3akon Tepmoinnamuku. HeoOpatuMocTh mpoiieccoB B MpUpo/IE.

Tennoele mammubl, [IpuHumnsl jgelictBug  TemoBeix MamuH. [IpeoOpa3zoBanus
HHEPruH B TETUIOBBIX ManruHax. Kordduiment none3Horo aeicTBus TennoBoi MamuHbl. Llukn
Kappo u ero ko3QpQUUMEHT 1OJE3HOro JeHcTBUA.  DKOIOTMYECKHE  IPOOIeMBbI
TCIIOIHEPTETHKH.



TexHuyeckne ycTpOHCTBa M MPAKTUYECKOE INPUMEHEHHE: ABUIATENb BHYTPCHHETO
cropanus, OLITOBOH XOJMOAMILHHK, KOHAUIIMOHED.

Jemonempayuu

M3menenne BHYTpEHHEH SHEPIUM Tela MPH COBEpIIEHHH padOThI: BBUIET NPOOKU M3
OYTBUIKM T10]1 JICHCTBUEM CIKATOI'0 BO3JlyXa, HAarpesaHue >(pupa B JATYHHOH TpyOKe NMyTéMm
TpeHHs (BHICOIEMOHCTPALIHS ).

M3MeHeHe BHYTPEHHEH 3HEepruu (TemMneparypsl) Tena [pu Terionepeaaye.

OneIT no aguabaTHOMY PacIIMPEHHIO BO3/1yXa (OIBIT ¢ BO3YLIHLIM OTHUBOM).

Monenn mnapoBoii TypOuHBI, /[BHTaTENns BHYTPEHHEr0 CropaHus, pEaKTHBHOIO
JIBUTATCIIA.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

W3mepenne yienbHOR TEIUIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn sewjecmea. Pazoevie nepexooni

ITapooOpazoBanue u kowaeHcauus. MHcnapenue W kunende. AOcCOmMOTHAasS M
OTHOCHTCIIbHAA  BIAXKHOCTh  BO3Ayxa. HacelmeHubli  map.  YjaeaeHas — Teruiora
napooOpa3zoBaHus. 3aBUCHMOCTh TEMIEPATYPH! KHUIIEHHS OT AaBIECHNS.

Teépnoe rteno. Kpucraumdeckue u amopdHble Tesa. AHM30TPONHS CBOHCTB
kpuctawios. JKuakue kpucramisl. CoBpemeHHble MaTepuansl. [I1aBnenne n KpucTan3anus.
VYaenbHas terutora miasienus. Cyonumanus.

VYpaBHeHHe TEeIOBOro daaHca.

TexHn4yeckue ycTponcTBa M NPAKTHYECKOE NPUMEHEHHME: THIPOMETP H ICHXPOMETP,
KaJIOPUMETP, TEXHOJOIMH TIIOJIYYEHHs] COBPEMEHHBIX MaTepualioB, B TOM 4YHC]e
HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpayuu

CBolicTBa HACHIIICHHBIX NIAPOB.

Kunenue npu nOHMWKEHHOM JaBICHHH.

CriocoObl M3MepeHHst BJIAAKHOCTH,

HaOnroieHne HarpeBaHUs H TUIABJICHUS KPHCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpalusa KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamoprsie pabomoi

H3mepenne OTHOCHTENBHON BIaKHOCTH BO3yXa.

Paznen 4, DiiekTpoauHaMHKa

Tema 1. Inekmpocmamuka

OnexTpu3auMs Tel. NEKTpUUYeCcKHH 3apsaa. [lBa Buma 5SMIeKTPUYECKHX 3apsjioB.
[TpoBOAHMKY, TUIIEKTPUKH U TOTYIPOBOAHHKH. 3aKOH COXPAHEHHUS DIIEKTPUIECKOTO 3aps/Ia.

BsaumopeiicrBue 3apsaos. 3akoH Kynona. TodeuHelid 2ieKTpUYECKHI  3apsl.
DnekTpuueckoe mnone. Hanps:kEHHOCTh 3NeKTpuueckoro moss. [IpuHIMN cyneprno3uiiun
INeKTpUYecKuX nonei. Jinuun HanpspkEHHOCTH INEKTPUIECKOTO OIS

PaGora cwn snekrpocratudeckoro mons. [lorennman. Pa3HOCTH MOTEHIHAIOB.
[IpoBogHMKM M  OMAIEKTPUKH B JJEKTpocTaTHdyeckoM  moie.  JludnekTpuueckas
[IPOHULIAEMOCTb.

DOnektpoémkocTb. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. JHEpPTHUsA
3apsKEHHOT0 KOHJIeHcaTopa.

TexHuueckue ycTpoicTBa U MPaKTHYECKOE TPUMEHEHHE: INEKTPOCKOI, IEKTPOMETD,
IEKTPOCTATUYECKAs 3aIlNTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KOHAEHCATOP, KOTHPOBAIbHbIH
arrapar, CTpyHHbIH IIPUHTEP.

Hemonempayuu

YCTpoNCTBO U MPUHIIUI ACHCTBHA JIEKTPOMETpA.

B3aumoeiicTBie HaIeKTPU30BAHHBIX TEIL.

DAEKTPUUECKOE TOE 3aPIKEHHBIX TeT.

[IpoBOAHHKH B 3IEKTPOCTATHYECKOM ITOJIE.

DIEKTpOCTATHYECKAs 3alUTA.



JIMDIEKTPUKH B DNIEKTPOCTATUYECKOM MOJIE.

3aBMCUMOCTbL  JNEKTPOEMKOCTH TUIOCKOIO KOHJIEHcATopa OT IUIOMAAN IJIACTHH,
PacCTOsHUA MEXKAY HUMH H IHAICKTPUICCKON MPOHUILIAEMOCTH.

DHeprusg 3apsKeHHOro KOHAEeHcaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepenue 21eKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. IlTocmosnnslii I1ekmpudeckuil mok. Toku e paznuuHbix cpeoax

DnexkTpuyecKHii TOK. Y CIOBUS CYIIECTBOBAHUS AIEKTPUIECKOro Toka. McTounnku ToKa.
Cuna Toka. [locToaHHbIN TOK.

Hanpsixxenue. 3akon OMa i1 y4acTKa 1CHH.

DAeKTpUYEeCcKoe CONPOTUBIICHHE. Y nensnoe CONPOTHUBIIEHHE BEILECTRA.
[TocnenoBarenbHOE, NapaienbHOE, CMEIIAHHOE COCJIMHEHUE IIPOBOJAHHUKOB.

PaGora snextpudeckoro Toka. 3akoH J[xoyns—JleHna. MOUIHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEKTpOABHAKYILAs CUJIA U BHYTPECHHEC CONPOTUBICHHEC MCTOYHHMKA TOKa. 3akoH Owma
V1A TIOJTHOM (3aMKHYTO# ) 2nekTpryeckoii nenu. Koporkoe 3ambikanue.

ONeKTPOHHAs! ITPOBOJMMOCTE TBEPABIX METAUIOB. 3aBUCHUMOCTh COINPOTHBIICHUS
METANIOB OT TeMneparypsl. CBEpXNpOBOIHMOCTb.

DiekTpuyecKuil Tok B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX IYYKOB.

[Tonynpoeoauukn. CoOcTBeHHAass M TNPUMECHAs TMPOBOJAUMOCTL TMOJYIIPOBOJHHUKOB.
CroiictBa p—n-nepexoaa. [lonynpoBogHukoBbie npuOOpsI.

DNEeKTpPUYECKHH TOK B pacTBOpax M pacilaBax 3JICKTPOJIMTOB. DJIEKTPOJIMTHYECKas
JUCCOIHAIIUA. DIIEKTPOIH3.

DnekTpuyecKHi TOK B raszax. CaMoOCTOATENbHBIH M HECAMOCTOSTENBHBIN pa3psl.
Mounus. Tlnasma.

Texnuueckue yCTpONWCTBA W TPAKTHYECKOE MPUMEHEHHE: aMIepPMETp, BOJILTMETP,
peocraT, MCTOYHMKH TOKa, 3JICKTPOHArpeBaTesbHbie NPHOOPHI, IEKTPOOCBETHTEIBHBIE
MpUOOPBI, TEPMOMETP COMPOTHBIICHHS, BAKYYMHBIH THOM, TEPMHUCTOPBI M (OTOPE3UCTOPHI,
[OJIYIIPOBOIHUKOBBIN JIMO/1, TAJIbBAHUKA.

Hemoncmpayuu

W3mepenue cuibl TOKa M HaNPS/KEHHUA.

3aBMCUMOCThL COITPOTUBIICHHUS [MJIUHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, TUIOIIAIHU
MOTIEPEYHOTO CEYECHHS U MaTepHaa.

CmeniaHHOe COeIMHEHHE ITPOBOIHUKOB.

[Tpsimoe n3mepeHne IeKTPOABHIKYILEH cHilbl. KopoTkoe 3amblKkaHue rajlbBaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHU METAJUIOB OT TeMIepaTyphbl.

[TpoBOAUMOCTE 1EKTPOIUTOB.

HckpoBoii pa3ps 1 NpOBOANMOCTb BO3JIyXa.

OnHOCTOPOHHAS IPOBOAUMOCTE HO/IA.

Vuenuueckuii sxkcnepumenm, 1abopamophute pabomsl

N3yueHue cMEIaHHoOTo COSMHEHUS PE3HCTOPOB.

H3mepeHue 3NCKTPOABMKYIICH CHIIBI HMCTOYHMKA TOKa M €ro BHYTPCHHErO
CONMPOTHUBIICHHS.

Haburoienue s1ekTpornusa.

MexnpeamerHbie CBA3H

N3yuenue kypca ¢usuku 6azoBoro yposHs B 10 kiacce OCyHIECTBISIETCS C YUETOM
COMEpKATENBHBIX MEKIPEAMETHEIX CBSA3€H C KypcaMu MaTeMaTHKH, OWOIOTHH, XUMHH,
reorpaduu ¥ TEXHOIOTUH.

Medcnpeomemnole nonsimust, CBSI3aHHBIC C U3YYEHHMEM METOJOB HAay4YHOrO IO3HAHMSL:
4BJICHUE, HayuHbIi (akT, runotesa, (u3MyecKas BEIMYWHA, 3aKOH, Teopus, HabmoaeHHe,
IKCIIEPUMEHT, MOJICIIMPOBAaHHE, MOJIE]Ib, U3MEPEHHE.



Mamemamuxa: pelleHHE CHCTEMbI YPAaBHEHMH, nuHeHHas QyHkuus, napadona,
runepbosia, X rpaQukd M CBOMCTBA, TPUTOHOMETPUYECKHE (QYHKIMHM: CHHYC, KOCHHYC,
TaHIeHC, KOTAHTCHC, OCHOBHOE TPHTOHOMETPHYECKOE TOMKACCTBO, BEKTOPBI U HX IPOCKIIMH Ha
OCH KOODJIMHAT, CJI0KEHUE BEKTOPOB.

bBuonozua: MexaHu4ecKoe JIBHKEHHE B )KUBOM pupojie, 1uddy3us, ocMoc, TernnoodMeH
’KHBBIX OPraHH3MOB (BHIbI TEILUIONEPEAAUH, TCILIOBOEC PABHOBECHUE), YNCKTPHUECKHE ABICHUA
B KHBOI IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BELECTBA, CTPOEHHE aTOMOB H MOJIEKYJI, MOJIb BEIECTBA,
MOJIApHas Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKHIKOCTEHM M ra3oB, JICKTPUYECKHE
CBOJICTBAa METAIIJIOB, 3ICKTPOIUTHYCCKAs JUCCOLMALHS, FaJlbBaHHUKA.

leocpagpus: BnaxxHocts BO31yxa, BETpbl, 0apoMeTp, TEPMOMETP.

Texnonozus: npeodpa3oBaHue JABHKEHHUH C HCIIOIL30BAaHUEM MEXAHH3MOB, YUET TPCHHUA
B TEXHUKE, NOJAUIMITHUKHU, UCIIOIb30BAHNE 3aKOHA COXPAaHEHUs MMITylIbCa B TEXHUKE (paKera,
BOJIOMET W Jpyrue), JBUrare/b BHYTPEHHEro CropaHus, InapoBas TypOuHa, ObITOBOH
XOJIOAM/IBHUK, KOHIHLUOHEP, TCXHOJIOIHH IIO/IyYCHHS COBPEMCHHBIX MAaTCpHAOB, B TOM
4MC/I€ HAHOMATEPHAlIOB, M HAHOTEXHOJIOIMH, JJIEKTPOCTATHYECKAs 3allHMTa, 3a3eMIICHHE
3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NPUHTEp, 3JIEKTPOHArpeBaresbHble HPUOOPSI,
3CKTPOOCBETHTEIbHbIC IPHOOPEI, rajIbBAHHKA.

11 KJIACC

Paznen 4. DiiekTpoiuHaMHuKa

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUS

[TocTosinnpie MaruuThl. B3aumopeicTBue NMOCTOAHHBIX MAarHUTOB. MaruutHoe mnose.
BekTop MarHuTHOM WHAYKUWK. [IpuHOMI Ccymnmeprno3uiuu MarHuTHbIX mojei. JIuHum
MAarHuTHOM HHAYKIMH. KapTiHa nuHHiIl MATHUTHONW WHAYKIIMU TTOJIS MOCTOSHHBIX MATHUTOB.

MaruuTHOe 10JIe IPOBOHUKA ¢ TOKOM. KapTuHa JIMHHIA WHIYKUUH MarHHTHOTO IOJIA
JUTHHHOTO MPSAMOTO MPOBOIHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOIHUKA, KATYIIIKUA C TOKOM.
OnsiT Dpcrena. BzaumopeiicTBre IPOBOAHUKOB C TOKOM.

Cuna Ammepa, e€ MOJ1yJIb M HaIIPaBIICHHUE.

Cuna Jlopenua, e€¢ Moaynb M HampasieHue. J[BWKEHHME 3apsuKEHHOH 4YacTHIIBI B
O/IHOPOJIHOM MarHUTHOM noJe. Pabora cuibl Jlopenua.

SIBneHue HSIEKTPOMATHUTHONH HMHAYKIHMH. [lOTOK BekTOpa MArHUTHOW WHIYKIIHH.
DNEeKTPOABMKYILASA CHJIa MHIYKUMHU. 3aKOH NIEKTPOMArHUTHOH MHIyKIun Papajes.

Buxperoe snektprueckoe moje. DIEKTPOABHAKYIIAs CHUJIa WHAYKIUH B NPOBOJHHKE,
JBUIKYIIEMCS TIOCTYIIATEIBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[Tpasuiio Jlenua.

UHayKTUBHOCTS. SIBIeHUe CAMOMHIYKIIUU. DIEKTPOABUIKYILAS CHUJIA CAMOMH/TYKIIHH.

DHeprus MarHUTHOTO MOJISl KATYIIKH € TOKOM.

DIeKTPOMarHuTHOE TOJIe.

TexHuyeckne yCcTpoOWCTBA M TMPAKTUYECKOE TNPUMEHEHHE: MOCTOSHHBIE MArHHUTHI,
IEKTPOMATHUTBI, 3JIEKTPOJBUIaTENb, YCKOPHUTEIH SJIEMEHTAPHBIX YaCTHIl, WHIYKIMOHHAas
neYb.

Jlemonempayuu

OmneiT Dpcrena.

OTKIIOHEHHE INEKTPOHHOTO My4Ka MarHUTHBIM TIOJIEM.

JIMHAM MHJIYKIIMH MarHUTHOT'O MOJIS.

BzaumopeiicTBUE IBYX MIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jeiictere cuibl JIopeHa Ha MOHBI JICKTPOJIUTA.

SIBneHue PINEKTPOMATHUTHOM MHIYKIIUH.

[Tpasuio Jlenua.



3aBUCUMOCTb JIEKTPOABMKYIICH CHIIBI HHIYKIIUH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKA.

SIBneHMe caMOMHYKIIMH.

Vuenuueckuii skcnepumenm, rabopamoptulte pabomol

M3ydeHne MarHUTHOT'O MO KaTYIIKH C TOKOM.

UccnenoBanue aeiicTBHs MOCTOAHHOTO MAarHUTA Ha paMKY € TOKOM.

Hccnenopanue sBjeHUS NIEKTPOMArHUTHONW WHIYKIIHH.

Pazgen 5. Koniebanusa v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpomMazZHumHble Koiedanus

Konebarenbnaa cucrema. Cpobojanble MexaHuuyeckue kosebanus. ['apmonudeckue
kosieOanmns. Ilepwon, wacrora, ammmryaa H (asza xouedanuit. IIpyKHUHHBIH MaATHHK.
MareMaTH4ecKuii MasTHHUK. YpaBHEHHE TapMOHUYECKHMX KojieOanui. [IpeBpaiieHue sHepriu
[pU FrApMOHUYECKUX KOJIeOaHUX.

Konedarenbhblii koHTYp. CBOOOAHBIC 3JICKTPOMATHUTHBIC KOJICOAHHS B HICATBHOM
Koyie0aTeIbHOM KOHTYpe. AHAIOTHA MEKIY MEXaHHYECKHMH M JJIeKTPOMArHUTHBIMH
kosiebanusimMu. Popmyna ToMcoHa. 3aKOH COXPAHEHUs 3HEPrHH B HEATbHOM KoJie0aTelbHOM
KOHTYDE.

[TpeacraBnenne o  3aTyxarommx — KosneOaHusX. BbIHYKICHHbIE MeEXaHHYCCKHE
konebanus. Pe3onanc. BeIHYXKEHHbIE 2JIEKTPOMAarHHTHBIE KoJleDaHus.

IlepemennbIil Tok. CHHYCOMAAILHBIN ITEPEMEHHBIN TOK. MOLIHOCTE MEPEMEHHOT0 TOKA.
AMIUIATY/IHOE M JICHCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U HaIIPSKEHUS.

Tpancdopmatop. IIponsBoacTBo, mepeaaya U MOTpedlIeHUEe HIEKTPHUECKON IHEPTrUu.
DKOJIOTMYECKHE PUCKM IIPH IPOU3BOJCTBE 3ieKTpodHepruu. KynbsTypa ucrnonb3zoBaHus
IEKTPOIHEPTHH B TIOBCEIHEBHOM JKH3HH.

Texnuueckue ycTpoiicTBa M MPAKTHUECKOE TPUMEHEHHE: AIeKTPUYECKHil 3BOHOK,
reHeparop MepeMeHHOro TOKa, JJMHWH JIEKTporepeaady.

Hemonempayuu

Uccnenoanure  mapamerpoB — konebarensHOW — cucTeMbl  (MPYKUHHBIA MM
MareMaTHYeCKHUH MasSTHHUK).

HaGmionenue 3aTyxarommx KoieOaHmii.

Hccnenopanue CBONCTB BbIHYK/IEHHBIX KOJICOaHHIA.

HabGmio1enune pe3onanca.

CBo0O0HBIC AIEKTPOMArHUTHBIE KOJIe0aHus.

OcmwmorpaMMsl  (3aBUCHMOCTH CHJIBI TOKA M HaNpsDKeHHS OT BpPEMEHH) JUIS
NIEKTPOMATHUTHBIX KOICOaHMIA.

Pesonanc npu nocnenoBareibHOM COSIMHEHHH PE3UCTOPA, KAaTYIIKH MHIYKTHBHOCTH U
KOHJ/IGHCATOpA.

Mozenb TUHUH YEKTPONepeaUn.

Vuenuueckuii sxkcnepumenm, rabopamopnote pabomboi

UccnenoBanue 3aBUCUMOCTH NEPUOAA MaANIbIX KOJeOaHuil rpy3a Ha HUTH OT JUTMHBI HUTH
M Macchl Tpy3a.

UccnenoBanue MepeMEHHOrO0 TOKAa B IENH W3 MOCICAOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHuble 601HbI

Mexanuvyeckue  BONHbBI,  ychaoBus — pacnpoctpanenus.  Ilepuom.  Ckopocth
pacrnpocTpaHeHust W JulMHa BoJIHBL. [Tonepeunbie U nposoikHbie BOHbL. MHTEpdepeHusa u
T paKus MEXaHUYECKHX BOJH.

3Byk. Cxopoctb 3ByKa. ['pomMkocThb 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEeKTPOMarHUTHBIE BOJIHBL. Y CJIIOBUS M3JIYYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opuentanus BekropoB E; B, V B snektpoMarautHoi#t BonHe. CBOMCTBA HMIEKTPOMArHUTHBIX
BOJIH: OTpPaK€HHE, NpeloMIeHHe, Noispusauus, audpaxuus, uarepdeperums. CrKopocTs
IEKTPOMATHUTHBIX BOJH.



[IIkana 2MeKTPOMArHUTHEIX BOMH. [IprMeHeHHe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITy.

[TpuHIMIIBI panuOCBA3H H TeleBHIeHNA. Paqronokanmys.

DNEeKTPOMArHUTHOE 3arpsA3HEHHE OKPYKAIOLIEH CPebl.

TexHuueckue ycTpoiicTBa H NPAKTHYECKOE NPHUMEHEHHE: MY3bIKallbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBas AHArHOCTHKA B TEXHHKE M MEAMIIHHE, pajap, pagHONpUEMHHK, TEICBH30pD,
aHnTeHHa, reiedon, CBY-neus.

Hemonempayuu

O6pasoBaHue U pacrpOCTPAHEHHE TIOMEPEYHBIX U MPOAOJIBHBIX BOIH.

KoneOumtomeecs Teo Kak HCTOUHHK 3BYKa.

HaGmonenue oTpaxkeHus U NpeaoMIeHHs MeXaHMYeCKUX BOJIH.

HabunroneHne natepdepeHunn U JUpaKii MEXaHHYCCKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HaGmonenue CBS3M IPOMKOCTH 3ByKa M BBICOTHI TOHA € AMIUIMTYI0M M 4YacTOTOM
KO/IcOaHuH.

HccnenoBanue CBOMCTB  DJEKTPOMArHUTHBIX BOJIH:  OTPaKEHHME, [PEIOMIIEHHE,
nossipu3anus, AMdpakuus, HHTepQepeHus.

Tema 3. Onmuxa

["'eomerpuyeckas ontuxa. [IpsAMosnuHeliHoe pacnpocTpaHeHHe CBETa B OJAHOPOJAHON
cpene. JIyu ceera. ToueuHblii HCTOYHUK CBeETa.

Otpaxenne cera. 3akoHbl oTpaskeHusa cBeTa. IlocTtpoenne m300pakeHuil B MIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MpeloOMIIEHHUsT cBeTa. AOCONIOTHBIH MOKa3aTenb
npejsomienus. [Tonnoe Buyrpennee orpakenue. IIpeiensHblil yroa 1mojHOro BHYTPEHHETO
OTpPaKESHHUSI.

Hucnepcus ceeta. CiioxkHbIH cocTaB 6enoro cseta. Liper.

CoOupatoune u pacceuBatouque JinH3bl. Tonkas nuH3a. POKYCHOE paccrosiHMe W
onTHYeCKas cHila TOHKOH nH3bL [TocTpoenue n3o0paeHnil B COOMPAIONINX M PaCCEHBAIOIITHX
nuH3ax. @opMyiia TOHKOH JIMH3BL. Y BeJIMYeHNe, JaBaeMoe JTUH30I.

[Ipeensl NPUMEHHMOCTH T€OMETPHYCCKOH ONTHKH,

BonnoBas onrtuka. Hurepdepennus csera. KorepeHTHble HCTOYHHKH. Y CIOBUA
HaOJrOleHHsT MAKCHMYMOB M MMHHMYMOB B WHTEP(EPEHUHOHHOH KapTHHE OT JBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB,

Hudpakumsa csera. Jdudpakumonnas pewmérka. YcnoBue HaOMI0JeHUS TIIaBHBIX
MaKCHMYMOB IPH TaJIeHUH MOHOXPOMATHYECKOr0 CBETa Ha JU(PPAKIHOHHYIO PELIETKY.

[Tonsipusanus ceera.

TexHudeckue ycTpoicTBa M IpakTHYECKOe NMPUMEHEHHE: OYKHM, Jyna, (oToanmapar,
MPOCKIMOHHBII annapar, MHKPOCKOI, TENIEeCKOI, BOJIOKOHHAs ONTHKA, JU(paKIUOHHAs
peéTka, noyisipouI.

Hemoncmpayuu

[IpsMonuHeiiHOe pacrpocTpaHeHHe, OTPAKEHHE M IpernoMieHue cBera. Onrudeckue
pudopsI.

[TonHoe BHyTpeHHEee oTpakeHHe. Mojens cBeToBOA.

HccnenoBanue CBONCTB M300pakeHHl B TMH3AX.

Mozenu MUKpOCKOTIa, TeJIeCKOoIa.

HaGmionenne uarepdepeHiing cBeTa.

Habmonenue qudpakiym csera.

HabnroieHue JucepcHu CBeTa.

[Tonydenue crekTpa ¢ MOMOLIBIO NPU3MBI.

[TosydeHue criekTpa ¢ oMo JAH(PPAKIIMOHHON PeIETKH.

HaGnronenue monspus3anuu cBera.

Vuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

M3mepeHne nmokasaTesis NPeIOMICHHS CTEKIA.



VMccnenoBanue CBOCTB M300paKeHHI B IMH3AX.
Habuo1enune qucnepcuu ceera.

Paznen 6. OcHOBBI cTIeNHAIBHOM TEOPHH OTHOCHTEILHOCTH
I"paHuI(bl TPUMEHUMOCTH KJIACCHYeCKOW MeXaHukH. [TocTynarsl crienaabHOM Teopuu
OTHOCHTEIBHOCTH: HHBAPHAHTHOCTb MOYJISA CKOPOCTH CBETa B BaKyyMe, TPHHIIMI
OTHOCHTEIBHOCTH DHHINTEHHA.
OTHOCHTEIBHOCTE OJHOBPEMEHHOCTH. 3aMeUIeHUE BpeMEHHU H COKpPAallleHHE JUTHHEI.
DHeprus U UMIYJIbC PEIATUBHCTCKONW YaCTHIIBI.
CBs13b MACCHI C PHEPTHCH M UMITYITLCOM PEIATHBACTCKON YaCTHIBl. DHEPTHs MOKO.

Pasnen 7. KpantoBas pusuka

Tema 1. Inemenmpt KeaHMOBOI ONMUKU

@oTtonbl. @opmyia [lnanka cBsi3u 3Heprun (pOTOHA C €ro YACTOTOM. DHEPrus U UMIYJIbLC
doToHa.

Otxpeitne u uccnenoBanue (orodddexra. Onvitet A. I'. CroseroBa. 3aKOHBI
dorosrdpderra. VYpaHenue DitHmreiiHa s Qoroaddekra. «KpacHas rpaHunan
dororddekra.

Jlasnenue ceeta. Onbitel 1. H. JleGenena.

XuMmuueckoe JieicTBHE CBeTa.

TexHuueckue ycTpoiicTBa M IPaKTHYECKOE IMPUMEHEHHE: (OTOINEMEHT, (POTOAATUHK,
coJIHe4YHast Darapes, CBETOAHOL.

Lemoncmpayuu

@oTod3(PdeKT HA YCTAHOBKE ¢ IMHKOBOH IUIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHEro GpoTo3ddexra.

Caeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OneiTel Pesepdopia no paccesinuto o -yactuil. [lnanerapuas
mozens aroma. [locrynate!r bopa. M3nyuenue u nornoneHne (POTOHOB MPH MEPEX0JIe aToMa C
OHOTO YPOBHA HSHEPrud Ha JApyrod. Bumbl cmektpoB. CnekTp YpOBHEH JHEpruM atoma
BOJI0pO/1a.

Bonnosesle cBoiicTBa yactHil. Bonusl ge bpoitns. KopnyckyasapHo-BOTHOBOM JTyanu3M.

CnoHTaHHOE U BHIHYKIEHHOE M3JIyYeHHE.

TexHuyeckue ycTpoiicTBa M MPaKTUYECKOE INPHUMEHEHHE: CIHEeKTPaJbHbIN aHalIHu3
(criekTpoOCKOI), J1a3ep, KBAHTOBBIH KOMIIBIOTED.

Hemoncmpayuu

Mopuens onbita Pesepdopaa.

Onpenenenue AIMHBI BOIHBI J1a3epa.

Habnronenue nuHeHyaThiX CIEKTPOB U3TYUCHHUS.

Jlazep.

Vuenuueckuii sxenepumenm, nabopamopnvie pabomoi

Habmo/1eHHe THHEHYaTOro CrieKTpa.

Tema 3. Amomnoe aopo

OKCIepUMEHTHI,  JOKa3bIBAIOIINE  CIOXKHOCTH  CTpoeHus  saapa.  OTkpsiThe
paguoaktuBHOcTH. OmbiTel  Pe3epdopma mno omnpeneneHuo coctaBa paaHOAaKTHBHOTO
n3nyueHus. Cpoiictea anbda-, Oera-, ramMa-usnydyeHus. BiusHue pajguoakTUBHOCTH Ha

JKUBBIC OPTaHU3MEI.

OTtkpeiTe npoToHa U HelTpona. Hykmonnas mogend smpa ['eitzenOepra—lBanenko.
3apsn sapa. Maccosoe uucio sjpa. M3oronsi.

Anwba-pacnian. DIeKTPOHHBINH U MO3UTPOHHBIN Oeta-pacnan. 'amMmMa-u3aydeHue. 3aKoH
pajiHOaKTHBHOIC pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHeie cuibl. JledekT macchl siapa.



SlnepHble peakuuu. Jlenenue u cUHTES AIEP.

Anepuwiii peakrop. Tepmosnepusiii cunres. Ilpodiembl U neperieKTHBB sepHOM
HEPreTHKHU. DKOTOTHUCCKHE aCTICKThI AIEPHOH SHEPTeTUKH.

DneMeHTapHbIe YacTULbl. OTKPHITHE MO3UTPOHA.

MeTo/1b1 HAOJIKOIEHHS U PETUCTPALIMH DJIEMEHTAPHBIX YaCTHIL.

dynaameHTaTbHbIC B3auMoeiicTBuA. EnnHCTBO hn3nveckol KapTHHBI MHUpa.

TexHuueckue ycTpoiicTBa 1 NPAKTHYECKOE IPUMEHEHHE: I03UMETP, Kamepa Buiibcona,
A7IepHBINA peakTop, aToMHas 6omoa.

Hemonempayuu

CYETYHMK MOHU3UPYHONIUX YACTHII.

Vuenuueckuii axcnepumenm, 1abopamopmvie pabomaul

UccnenoBanue TpeKoB YacTUI (110 TOTOBBIM (oTorpadusam).

Pazjen 8. DiieMeHTHI ACTPOHOMHH H ACTPOPH3HKH

Otanbl pa3BuTHs acTpoHoMHH. [IpukinagHoe M MHPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHH.

Bux 3é3tHoro Heba. Co3Besius, spKure 3BE3/1bl, IUIAHETHI, UX BUJIMMOE JIBUKEHHE.

Conneynas cucrema.

Connue. Conneynas aktuBHOCTh. Mcrounuk sneprun CosiHua M 3BE31. 3BE3/BI, HX
OCHOBHBIE XapaKTEpPUCTUKH. J(MarpamMma «CIEKTPaJIbHBIH KJIACcC — CBETHMOCTB». 3BE3[bI
IJIABHOM TOCIEI0BATEILHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTB» [UIs 3BE3J IJIABHOH
nocueoBaTellbHOCTH. BHyrpeHHee cTpoeHue 3BE31. CoBpeMeHHBIE [PEACTaBICHUS O
NIPOUCXOKACHHH U 3BOIIOLMM CoMHIA U 3BE3/. JTallbl AKU3HHU 3BE3.

Mueunbiid [lyre — Hama lanaktuka. [lonokenue u awxenue Connua B ['amakTHke.
Tuns! ranaktuk. Paguoranaktuku v kBazapsl. YEpHBIC IBIPHI B sipax rajlakTHK.

Bcenennas. Pactnpenue Beenennoii. 3akon Xab6ma. Pazberanue ramaktuk. Teopus
bosnbiioro B3peisa. Pennkrosoe uznydenue,

MacuitabHas ctpykTypa Beenennoil. MeraranakTHka.

Hepewménnbie mpodiemMbl aCTPOHOMHH.

Vyenuueckue nabaodenus

HaGntonenuss HEBOOPYKEHHBIM — TJIa30M € HCIIOJIB30BAHMEM  KOMIIBIOTEPHBIX
[MPUJIOKEHUH JIIs OIpejiesieHHst 110J10JKeHUsl HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBIE co3Be3/1usi CeBepHOro Moaymapus U Aspkue 3BE3/1b1.

HaoGuoaenus B reneckon Jlynbl, miianer, Miednoro [Tyrtu.

O06o00marlouee NnoBTOpEeHUE

Ponb (u3uku m acTpOHOMHM B HKOHOMMYECKOM, TEXHOJIOTHYECKOH, CONMAIBHONH M
ITHYECKOH cdepax JAesATeTbHOCTH YeNOBEKa, polib M MecTO (PH3MKM W acTPOHOMHMH B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, poib (U3HYECKO Teopuu B (POpMHUPOBAHUU
NPeaCTaBIeHUNA 0 DU3MYECKON KapTHHE MMpa, MecTO (PU3MUECKON KapTHHBLI MHpa B 00EemM
PALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHsie CBSI3H

Hzyuenue xypca ¢usuku 6asosoro yposHs B 11 kiacce ocyuiectBisercs ¢ y4érom
COEPIKATEIIBHBIX MEKIPEIMETHBIX CBA3CH € KypcaMH MaTeMaTHKH, OHOJOTHH, XHMHH,
reorpaduu U TEXHOIOTHH.

Mesicnpedmemnnie nonsamus, CBI3aHHBIE C U3YYECHHEM METOJIOB HAYYHOTO IMO3HAHUS:
ABICHHE, Hay4yHbIH (akT, rumoTe3a, (Gu3MYeckas BETUHYMHA, 3aKOH, TEOpHWs, HaOJOAEHHE,
3KCIIEPUMEHT, MOJIETTUPOBAaHHE, MOJIE]b, H3MEPEHMUE.

Mamemamuka: penieHUe CUCTEMBbl YPABHEHUH, TPUTOHOMETPUYECKUE ()YHKITUA: CUHYC,
KOCHHYC, TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUIOHOMETPHHYECKOE TOKAECTBO, BEKTOPBbI H MX
MPOEKLMM Ha OCH KOOPJMHAT, CJIIOKEHHE BEKTOPOB, IPOU3BOIHBIC JIEMEHTAPHBIX ()YHKIIMH,
NPU3HAKH TOJ00US TPEYroNbHUKOB, OMPENeIeHHE TUIOMIAIN TOCKUX Guryp n oobéma tem.



Buonoaus: 3NEeKTPUYECKUE SBICHUS B JKUBOH MpUpoIeE, KojedaTenbHble ABUKEHUS B
KUBOH NPUPO/IE, ONTHUECKUE SBICHUS B KUBOH Npupoje, JeicTBUe pajaualud Ha KHUBbIE
OpraHU3MBl.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPHUCTAIIIMYECKas CTPYKTypa TBEPIBIX TEI,
MEXaHHU3MBbl 00pa30BaHHs KPUCTAIUIMYECKOH PelIéTKH, CIIEKTPaIbHbBIN aHasu3.

Teoepaghus: marHuTHBIC TIONIOCA 3EMJTH, 3aJICKA MAarHUTHBIX Py, (OTOChEMKA 3eMHOI
MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPACEHUIA.

Texnonozusn: JTUHUHU jlIeKTponepenay, reHeparop NEPEMEHHOr0  TOKa,
JNEKTPOABHIATENb, HWHIAYKIIMOHHAA TM€4b, pajap, paauonpuEMHHK, TEJEBH30p, AHTEHHA,
tenedon, CBY-meus, NpoeKIMOHHEIN anmapar, BOJOKOHHAs ONTHKA, COJTHEYHasl GaTapes.

IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS [TPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Ocsoenue yuebHoro npeamera «®@u3nKa» Ha ypoBHE cpejHero obiiero obpasoBaHus
(0a30BBI  ypOBEHb) [O/KHO OOECNEYHUTh JOCTHIKCHHE CIEAYIIIMX JIHYHOCTHBIX,
MEeTarpeIMETHBIX U TMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIC pe3y/IbTaThl OCBOCHHS y4eOHOro npeamera «Pu3uka» JOIKHBI OTpaXkaTh
FOTOBHOCTh W CHOCOOHOCTH  OOYHYAalOMIMXCSI PYKOBOACTBOBAThCA  C(HOPMHUPOBAHHOM
BHYTPEHHEH MO3HIMEH JHMYHOCTH, CHCTEMON LEHHOCTHBIX OPHEHTALMH, TMO3HUTHBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IICHHOCTAM POCCHHCKOTO
o0IIecTBa, paciIipeHne KU3HEHHOTO OIbITA W ONbITA JEATEIbHOCTH B MPOLIECCE pealu3aluu
OCHOBHBIX HalpaB/IeHNH BOCITHUTATE/IEHOM ACATEIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpaKaaHCcKOro BOCIIHTAHHUSA:

cOpMHUPOBAHHOCTE  IPAXJIAHCKONW MO3UIMH  00YyYalolmerocs Kak akTHMBHOIO M
OTBETCTBEHHOTO 4JICHA POCCHICKOrO 00IICCTBRA;

MPUHATHE TPATUIMOHHBIX O0IIEYET0BEYECKHMX I'YMAHHUCTHYECKUX M JEMOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JICATEIBHOCTE B MHTEpEcaxX IPaKIaHCKOro oOuiecTsa,
Yy4acTBOBATh B CAMOYIIpaBJIeHUH B 00pa3oBaTenbHOR OpraHu3aiyu;

YMEHHE B3aHMOJICHCTBOBAThL C COLUAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
GYHKUHAMHU H Ha3HAYCHUEM;

FOTOBHOCTb K I'YMaHUTapHOH U BOJOHTEPCKOM JeSATEIBHOCTH;

2) NATPHOTHYECKOI0 BOCIIHTAHMSI:

cOpMHUPOBAHHOCTH POCCUICKON I'Pa)1aHCKON HASHTHYHOCTH, MaTPHOTU3MA;

[ICHHOCTHOE OTHOIIECHHE K TOCY/IAPCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM DPOCCHMCKHX
YUEHBIX B 001aCTH (PU3HKH ¥ TEXHHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

copMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO TIOBEICHUS;

CIMOCOOHOCTh OLIEHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHbIE PELIEHUs, OPUEHTUPYSCH
HA MOpAlTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIE B JIEATEIBHOCTH YUEHOT0;

OCO3HAHME JIMYHOT'O BKJIAJIA B NOCTPOEHHE YCTOHYMBOIO OY1yIIEero;

4) 3CTeTHYEeCKOr0 BOCIIMTAHMUS:

HCTETHUECKOE OTHOIICHHE K MHPY, BKIIOHUash ASCTETHKY HAYYHOTO TBOPUYECTBA,
npucyLero (pu3HYecKol HayKe;

5) Tpy/10BOro BOCIIHTAHNS:

MHTEpPEC K pasiuuHbiM cdepaM npodecCHOHATBLHOH AesTEeNbHOCTH, B TOM 4YHCIe
CBA3aHHBIM ¢ (DU3UKOH M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp OynyileH
npodeccuu U peann30BBIBATE COOCTBEHHBIEC KU3HEHHBIC TLTAHEI;



TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUI0 M cCaMO00OPa30BaHUIO B 00J1aCTH HU3UKK HA
NPOTSIKEHUH BCEHl KU3HMU,

6) JKOJIOIrHYEeCKOro BOCIIHTAHMSA:

Cc(hOPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHHME TITI00ANBHOrO XapakTepa
SKOJIOTHYECKHX IPOOIIeM;

TUIAHUPOBAHHUE W OCYIICCTBIACHUE JACHCTBUN B OKPYXKAIOUICH Cpe/ie Ha OCHOBE 3HAHUA
LEJICH YCTONYMBOIO Pa3BUTHS YETIOBEYECTBA;

paciiupeHe OMbITa JeATeNbHOCTH 5SKOJOTHYecKOd HaMpaBJIeHHOCTH HAa OCHOBE
HUMEIOIIUXCA 3HAHUHN 110 (PUBHKE;

7) HEHHOCTH HAYYHOI0 MO3HAHHS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIET0 COBPEMEHHOMY YPOBHIO
pasBuTHA (PU3MYCCKOH HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOH MAEATENBHOCTH, TOTOBHOCTH B TIPOIIECCE H3YYECHUSA
(pU3HMKM OCYILECTBISTh MPOCKTHYIO U UCCIIEIOBATENILCKYIO JCSTEIbHOCTh UHAUBUIYAIILHO U B

rpymre.

METAINIPEJIMETHBIE PE3VYJIbTATHI

ITo3HaBaTebHBIC YHHBEPCAJIbHbBIE YUeOHBIe JeiicTBUS
ba3oBrble jornyeckue neiicrpus:

CaMOCTOATENBHO (HOPMYJIMPOBATH H AKTYaIH3HUPOBATh MpPOO/IEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONpeNersTh LIeH AeSTeJbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX JOCTHKEHHS,

BBIABJIATE 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBbIX (U3HYECKHX
ABIICHASAX;

paspabaTbIBaTh IUTAH pemIeHUs NpoOIeMbl C  YYETOM aHamu3a MMEIOUIMXCS
MaTepHalbHbIX N HEMaTePUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEIAM,
OLIEHMBATh PUCKHU MOCIE/ICTBUMN JIeATETLHOCTH;

KOOPJAMHHPOBAaTh W BBINOJIHATE padOTy B YCIOBHAX PEaNbHOr0, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUS;

pa3BUBATH KPEATHBHOE MbILLUICHHE HIPH PELLICHHUH KU3HEHHBIX NpolIieM.

Ba3oBbie ncciie10BaTeIbCKHE EHCTBHA:

BJIAJIETh HAY4HOH TEPMHHOJIOIHEH, KJIHOUYEBbIMH MOHATHAMH H METOaMH (DU3NYECKOH
HAYKH,

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEILCKON U MMPOEKTHOH JAEeATEIHOCTH B 00MacTu
Gu3HKH, CHOCOOHOCTBIO H TOTOBHOCTBIO K CAMOCTOATENLHOMY [OWUCKY METOJ0B PEelleHHs
3a/1a4 (PU3UUECKOTO COJEPIKAHNUS, TPUMEHEHHIO Pa3THUHBIX METO/I0B TIO3HAHHUS;

B/IACTh BUAAMH ACATENLHOCTH M0 MOJTYYEHHIO HOBOIO 3HAHMS, €r0 MHTEPHPETAIHH,
npeoOpa3oBaHUI0 M NPHUMEHEHHIO B pa3iMYHBIX YUeOHBIX CHTYalMsX, B TOM 4YHCIE TpH
CO3/IaHUU YYEOHBIX MPOEKTOB B 00NaCTH (U3UKH;

BBISIBIIATE NPHYMHHO-CIIE/ICTBEHHBIE CBA3M M aKTyalu3upoBaTh 3ajlady, BBIJIBUIATh
rUnoTe3y e pelleHus, HaXOAWTh apryMEHThI AN J0Ka3aTelbCTBA CBOMX YTBEPKICHHH,
3a/1aBaTh APAMETPbl M KPUTEPHH PEIICHHS;

aHaTM3UpPOBaATh IMONYYCHHBIE B XOJ€ peIIeHUs 3aJaddl pe3yabTaTbl, KPUTHUECKH
OLIEHHBATh UX OCTOBEPHOCTb, TIPOTHO3HPOBATH H3MEHEHUE B HOBBIX YCIOBHAX;

CTaBUTH M (POPMYJIMPOBATE COOCTBEHHBIE 3a/la4M B 00pa30BaTEIbLHON JeATEILHOCTH, B
TOM YHUCIIE TIPH H3YICHUH (DU3UKH;

JaBaTh OIECHKY HOBBIM CHTYallUAM, OLIECHHBAThH TPHOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCUTH 3HAHUSA 110 (PH3HKE B MPAKTHYECKYHO 00JacTh KH3HEICATE/ILHOCTH;

YMETh HHTETPUPOBATE 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BbIJIBUTATh HOBBIE HJIEH, NIPEIIaraTh OpUIHHAIBHBIE IIOJIX0/bI H PEIICHHS,;

CTaBUTb MPOOIICMBI M 331a4H, TOMYCKAIOINE aTbTCPHATHBHBIC PEIICHHS.



PadoTa ¢ unpopmanmeii:

BIIAJIETh HABBIKAMU 1OJyueHHst HHPOPMALUU (PU3MYECKOTO COEP/KAHUS U3 HCTOUHUKOB
pa3HbIX THIOB, CAMOCTOATEIBHO OCYIIECTBIATh TOWUCK, aHallW3, CHCTEMAaTH3allui0 U
HHTEPNPETALNI0 HHPOPMALIUU PA3IMYHBIX BUIIOB U (JOPM TIPEIICTABICHHS,

OLIEHUBATh JJOCTOBEPHOCTb HH(POPMALIHH;

HCIIOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelieHHM KOrHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3alMOHHBIX 3aJad C CcoOJI0IEHUEM
TpeGoBaHUIT YPrOHOMUKH, TEXHHKH 0€30MaCHOCTH, THTHEHBI, pecypcochepekeH s, MPaBOBIX
H 9THYECKHUX HOPM, HOPM MH(OPMAIHOHHON 0E3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UHUECKOTO COJACPIKAHUS B Pa3IM4HbIX (opMatax c y4€TOM
HazHaueHus WHPOPMALMK W LENEeBOM ayauTOpHM, BbIOMpas ONTUMAIBHYIO (GopMy
NPEJICTABICHUSA ¥ BU3YaJIH3aLIHH.

KoMMyHHKAaTHBHBIE YHHBepCaJbHble yUeOHbIe [1eiicTBUA:

OCYILECTB/ISATL 00IICHHE HA YpOoKaX (PU3MKU U BO BHE-YPOUHOH ACATCIBHOCTH;

pacrno3HaBaTh MPEANOChIIKH KOH(DIMKTHBIX CUTYAILMH U CMATYATh KOH(DIHKTHI;

pa3BEPHYTO M JIOTHYHO M3JIarark CBOKO TOUYKY 3PEHHS C HCIIOJB30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHMMATb M UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOH U HHAMBHAYAILHOMH padoThI;

BLIOUPATh TEMATUKY M METOJBI COBMECTHBIX JEHCTBUI C Y4ETOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH KaKIOr0 4IeHa KOJIEKTHBA;

[PUHUMATDL 1I€JIM COBMECTHOM MEATE/bHOCTH, OPraHHM30BbIBATH M KOOPAHMHHPOBATH
JIEHCTBUA MO €€ JOCTHUKEHMIO: COCTABIATH IUIAH JACHCTBHUH, pacIlpeleliaTh POlIH C Yy4ETOM
MHEHHMH Y4aCTHUKOB, OOCYKIaTh PE3y/IbTaThl COBMECTHOM paboThl;

OIICHHUBATh KAYECTBO CBOCTO BKJIa/la M Ka)KJI0ro yuacTHHKa KOMaH/bI B OOIIUIA pe3ysibTaT
no pa3zpaboTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLICHUBATE UJEHU C IMO3MIUH HOBU3HbBI, OPUIMHAIBHOCTH,
NPaKTHYECKOH 3HAYMMOCTH;

OCYUIECTB/ISATE MO3UTUBHOE CTPATEIMYECKOE IIOBEIEHUE B PAa3/IMYHBIX CHTYaLMAX,
NIPOSIBIIATH TBOPYECTBO U BOOOpakeHUE, ObITh MHHIIMATHBHBIM.

PerynsiTHBHBIC YHHBepca/ibHble yueOHbIe AeiicTBHA
Camoopranmnzanus:
CAMOCTOATENBHO OCYLIECTBIIATh MO3HABATEILHYIO JAEATENbHOCTh B 001acTH (U3HKU M
ACTPOHOMMH, BBISBISTH IPOOIEMEI, CTAaBUThL U (JOPMYITHPOBATE COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENILHO COCTABJIATH IUIAH PEHICHUS PacuyETHBIX M Ka4eCTBEHHBIX 3a/a4, TUIaH
BBINIOJIHEHHS TPAKTHYECKOH padoThl ¢ y4E€TOM MMEHIIMXCA PecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U NPEAIIOYTCHUI;
JlaBaTh OLEHKY HOBBIM CHTYalUsAM,;
pacuMpATh paMKH y4eOHOr0 IIpeMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHHN;
NienaTh OCO3HAHHEIH BBIOODP, apryMEHTHPOBATH €ro, OpaTk Ha ceds OTBETCTBEHHOCTH 3a
pelenue;
OLICHHBATh MPHOOPETEHHBI OTIBIT;
crocobcTBOBaThH (POPMHUPOBAHHIO U MPOSIBICHUIO JSPYAMIMM B o0nacTh (PuU3HKH,
MTOCTOSIHHO TTOBBIIIATE CBOIM 00pa3zoBaTeNbHBII U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPO.JIb, IMOLHOHAIBHBIH HHTE/JIEKT:
JlaBaTh OILIEHKY HOBBIM CHUTYalUsiIM, BHOCHTh KOPPEKTHBBI B JIEATEILHOCTh, OLEHHBATH
COOTBETCTBHE PE3YILTATOB LIEIISIM;
B/IQZICTh HABBIKAMHU T103HABATENBHOH pedUIeKCHH Kak OCO3HAHHS COBEPIIAEMBIX
JICHCTBUI ¥ MBICIUTEIBHBIX ITPOLECCOB, X PE3YIILTATOB U OCHOBAHMIA;
HCTIONIB30BATh MPHEMBI peIeKCUH 115 OIIEHKH CUTYAIlHMH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIIEHUBATL PUCKH H CBOEBPEMEHHO IIPHHHMATE PEIIEHHS 110 HX CHHKEHHIO;
MPUHUMATh MOTHBBI M apI'yMEHTBI JPYTUX [IPU aHAIN3E PE3yJIbTaTOB JACATCIBHOCTH;



NPUHUMATE ce0sl, MOHUMAsk CBOM HEI0CTATK! U JIOCTOMHCTBA;

MPUHUMATH MOTHBBI U aPryMEHThI IPYIUX MPH aHAJU3Ee Pe3YIbTATOB JAesITe/IbHOCTH;

MpPU3HABaTh CBOE MPaBO U NMpaBoO APYTHX Ha OMIUOKH.

B npouecce 10CTHXEHUS TUUHOCTHBIX PE3YILTATOB OCBOEHUS MPOrPaMMBbI 110 (GU3MKe
JUIsl  YpOBHSI cpejHero oOmero o0pa3oBaHus y O00y4alooluxcs COBEPILIECHCTBYETCS
IMOIUOHAIBHBIH HHTEIUICKT, MPE/INoaraloimi c(opMHPOBAaHHOCTS:

CaAMOCO3HAHHUs, BKJIIOYAIOILEIO  CIOCOOHOCTH IOHMMAaTh CBOE  3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HANPABJICHHS DPAa3BUTHUS COOCTBEHHOH HMOIMOHANLHONH cdeprl, OBITH
YBEPEHHBIM B ce0e;

CAMOPCTY/IMPOBAHHUSA,  BKIKOYAKIIETO  CaMOKOHTPOJIb,  YMCHHEC  MPHHUMATH
OTBETCTBEHHOCTh 34 CBOE IOBEJECHHE, CIHOCOOHOCTH aJalTUPOBATLCS K HMOIHMOHAIBHBIM
H3MCHCHHSM H IIPOSBIATE THOKOCTD, OBITE OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOLIEH CTpPEMIIEHHE K JOCTH)KEHHIO LIENH U YCIIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHUE JEeHCTBOBATH UCXO/1 U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAKOIICH CHOCOOHOCTh MOHMMATh YMOLUOHATBHOC COCTOSHHUE APYTHUX,
YYUTHIBATH €r0 TPM  OCYIIECTBJIEHWH OOMIEHHsA, CHOCOOHOCTh K COYYBCTBHIO H
COMEPeKUBAHUIO;

COLMANBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAHBATh OTHOLICHHUS C
NPYTHUMH JIIOBMU, 3a00THTHCS, NPOSIB/IATL HHTEPEC U Pa3pelarb KOH(IHKTHI.

NPEAMETHBIE PE3YJIbTATbI

K konmy o6yuenus B 10 kiaacce rnpeIMeTHbIe pe3ylbTaThl Ha 6a30BOM YPOBHE JOKHbI
oTpakark ¢(POPMUPOBAHHOCTDL Y O0YHAIOIMXCSH YMEHUI:

JEMOHCTPHPOBATh Ha TIPUMEPax poJib U MECTO (PU3HKHU B (JOPMHUPOBAHUU COBPEMEHHOM
HAy4yHOH KapTHHBI MHPA, B PA3BUTHH COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B MPAKTHYECKOM
JIeATEIIbHOCTH JIHOIEH

VUHTBIBATh TPAHUIIBI IPUMEHEHHUS M3YYCHHBIX (DU3HYECKUX MOJENCH: MaTepuaibHas
TOYKA, HHEpIMAalbHAs cucTeMa OTcuéra, abcoOTHO TBEPI0E TEN0, MealbHbIH Ta3, MOJe/u
CTPOEHHUS I'a30B, JKUJIKOCTEH H TBEPABIX TN, TOYEUHBIH NCKTPHUCCKUN 3aps]| PH PEIICHHH
dusndeckux 3anay;

pacriozHaBarh (pU3MYeCKHe ABJICHUS (IIPOLEcChl) U OOBACHATL WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOIEKYIAPHO-KWHETHUYECKOW TEOPHUHM CTPOEHHS BEIIECTBA U JJIEKTPOIMHAMHUKH:
PaBHOMEPHOE M PABHOYCKOPEHHOE IPAMOJIMHENHOE JBHIKEHHE, CBOOOIHOE TaJIEHHE Tell,
JIBUKEHHWE TI0 OKPYKHOCTH, WHEpIHs, B3auMojielicTeue Ten, auddysus, OpoyHOBCKOE
NIBUYKEHHE, CTPOCHHE JKUIKOCTEH M TBEPABIX Tell, H3MEHEHHE 00BbEMaA Tell MpU HATPeBAHHH
(OXJIaKIeHHK),  TEIUIOBOE  PABHOBECHE,  MCHApeHWe,  KOHJEHCalMs,  I[UIaBlIEHHE,
KpUCTA/UIM3alus, KHUIICHUE, BIIAXKHOCTh BO3]yXa, MOBBIIICHHE [aBICHHUS ra3a IpPU €ro
HArpeBaHuM B 3aKPHITOM COCY/IE, CBA3b MEKy NapaMeTpaMu COCTOSHUA ra3a B M30MpoLeccax,
3NEKTPU3AllHs Tell, B3aUMOJICHCTBUE 3apAI0B;

OTMCHIBAaTh MEXAHWYECKOE ABHKEHHE, HCTIONB3YS (PU3HUECKHE BEMTHUYUHbBI: KOOPAMHATA,
NyTh, NEPEMEIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHIa, UMITYJILC Tella, KHHeTHYecKas
JHEPTUs, MOTCHIIMANBHASA JHEPTHs, MEXaHW4YecKas padoTa, MEXaHUYECKash MOIIHOCTh; MPH
ONMMCAHWUM MPABUILHO TPAKTOBATh (HU3HUECKHI CMBICT HCHONB3YEMBIX BEJIWYHH, HX
0003HAaYeHHUs] M EIUHULIBI, HaXOAUTh (OPMYIbI, CBA3BIBAIOIIME JaHHYIO (PH3HUECKYIO
BEIUYHHY C APYTUMH BEIUIHMHAMHE;

ONNMCHIBATh U3YYEHHBIE TEIUIOBLIE CBOMCTBA TEJ M TEIUIOBLIE SIBJIEHHS, HCIONb3YS
dbuzMyecKHe BENUYMHBI JAaBICHUE Ta3a, TEMIEPaTypa, CPeJAHss KUHETHYecKas SHEeprus
Xa0THYECKOr0 JIBHKEHHA MOJIEKYJ, CPEIHEKBaJApaTH4Has CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHsIsl 3HEprus, pabora raza, Ko3Q(QUUHEHT MMOJIE3HOT0 JICHCTBUS TEIJIOBOTO
NBUTATENS; TIPU OMUCAHHUHM TMPABWIBHO TPAKTOBATh (U3MUECKUHA CMBICT HCMONB3YEMBIX
BEJIMYMH, WX O0003HAY€HHsA M €IMHMIBL, HAXOAWUTh (OPMYJIBI, CBA3BIBAIOLIME JAHHYIO
(PU3NYECKYHO BEIUYHHY C APYTHMU BEIUYHHAM;



OINHCHIBaTh MU3YYCHHBIE DJIEKTPHUYECKHE CBOMCTBA BELIECTBA U DJIEKTPHYECKHUE SABICHUSA
(npoueccsl), UCONB3YA (PU3HYECKHE BEJMUHHBL: SJIEKTPUYECKUH 3apsl, MEeKTPUYecKoe 1oe,
HaNpsKEHHOCTh MOJA, MOTCHIHMAJA, Pa3HOCTh IOTCHIHAJIOB; IPH ONHCAHMHM IPABHJIBHO
TPAKTOBaTh (PU3UYECKUNH CMBICT MCIIONB3YEMBIX BEIWYMH, UX O0O3HAYEHHS M EIMHMIIBL;
yKa3blBaTh (POPMYIBI, CBA3BIBAIOIIME JAHHYH (U3HYECKYHD BEIHYMHY C JIPYTHMH
BEIIMYHHAMY;

aHaIU3MPOBaTh (U3HUECKUE TIPOLECCHl U SABICHUS, MCIIONBL3YS (U3MUECKUE 3aKOHBI U
NPUHOUIEL: 3ak0H BeceMupHoro tiroreHus, 1, II u III 3akonsl HeroToHA, 3aK0H cOXpaHEHUS
MEXaHHYECKOH DJHEPIMM, 3aKOH COXPAaHEHHA HMIYJIbCa, NPHHIMI CYNEPIO3HIMH CHJL,
NPHHLIUI PaBHONPABUA MHCPHHAIBHBIX CHUCTEM OTCYETA, MOJICKYIAPHO-KMHCTHUYCCKYHO
TEOPUI0 CTPOCHMS BELIECTBA, T'A30BLIE 3aKOHBI, CBA3b CPEJHEH KHHETHYECKOHW DJHEPIHM
TEIVIOBOTO ABHAKCHHS MOJICKYJI ¢ a0COIOTHOM TeMIlepaTypoid, EpBbIH 3aK0OH TePMOJAMHAMHKH,
3aKOH COXPaHEHUs JJICKTPUYECKOTO 3apsia, 3akoH KyioHa, npu 3TOM pa3nuyaTth CIOBECHYIO
(opMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BhIpa)kKeHHe M YCIOBMS (rpaHulibl, o01acTu)
IIPHMEHUMOCTH;

OOBACHATL OCHOBHBIE NPUHIMIBI JIEHCTBUS MAlIMH, NPUOOPOB M TEXHHYECKHX
YCTPOMCTB; pa3iinyarh yCIOBUS UX 0€3011aCHOI0 UCIOIL30BaHKUS B [TOBCEIHEBHOI KU3HHU;

BBIIIOJTHATE DKCIICPHMEHTEI 110 HCCICAOBAHHIO (DH3HYCCKHX SABJICHHH M TIPOLECCOB C
HCIIONIb30BAHMEM  IPSIMBIX M KOCBEHHBIX M3MEpeHui, npu 3ToM  (HOPMYIHUpPOBATH
npobnemy/3ajadyy M Trunore’y y4yeOHOro SKCIEpUMEHTa, coOMpaTb YCTaHOBKY U3
NpeIoKEHHOT0 000py0BaHHs, TPOBOIUTE OIBIT U (POPMYITHPOBATH BBIBOILI;

OCYILECTBJISATE MPAMBIC ¥ KOCBCHHBIC W3MEPEHHSI (PU3WYCCKUX BEIMYHMH, IIPH 3TOM
BEIOMpATH ONTHMANBHBEINH CHOCO0 H3MEpPEeHHS U UCIOJIb30BATH H3BECTHBIC METO/BI OLIEHKH
HOTPEIIHOCTEH U3MEPEHUH;

MCCIIe/I0BaTh 3aBHCHMOCTH MEXIy (H3HYCCKHMH BEIHYMHAMH C HCIIOIb30BaHHEM
NPSMBIX W3MEPEHHH, NMpPH 1TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHUPOBATH pe3yJbTaThl
MOJYYEHHOH 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH B BH/IE TaOIMIL U rpad)uKoB, J€J1aTh BBIBO/1bI
0 pe3yabTaTaM UCCICI0BAHNUA;

cobmoaTh npasuiia 0€30MacHOr0 Tpyjaa NP NPOBEJEHUU MCCIICI0BAHUI B paMKax
y4eOHOrO 9SKCICpUMEHTa, Y4eOHO-HCCIIEeIOBAaTeILCKOH M TPOCKTHOH JESTEIBHOCTH C
HCIIONIb30BAaHHEM H3MEPHTEIBHBIX YCTPOHUCTB U 1TabopaTopHOro 060py10BaHus;

pemiate pacuéTHble 3a/au¥ C SBHO 3aJIaHHOM (HU3MYECKON MOJIebIO, HCIOJIb3Ys
¢du3nYecKye 3aKOHBI M IPHHLINIIEL, HA OCHOBE aHAIN3a YCIIOBHA 33/1a4H BEIOUPATh (PU3HYECKYIO
MOjieNb, BbUIENATh (hu3ndeckue BeJM4MHBI M (GOPMYJIbI, HEOOXOAMMBbIE Ul €€ pelleHHs,
[POBOJUTE PACUETBl M OLEHUBATH PEaJbHOCTb I[IOJIYUYCHHOIO 3HAYCHUS (PU3HYECKOI
BEJIMYHHBI,

peliaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAHBaTh JOIMYECKH HENPOTHBOPEYMBYIO LIENOYKY
paccyKIeHHI ¢ ONOpoi Ha U3YUeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUCCKUE SBIICHUS,

MCIIOJIB30BaTh MNpPU  PEIIeHUH y4yeOHBIX 3ajJay COBpPEMEHHbIe MHQOpPMAIMOHHBIE
TEXHOJIOTHH /I NOUCKA, CTPYKTYPHUPOBAHU, HHTEPIIPETALHMH M MPEACTABICHUS YYCOHOH H
HAY4YHO-TIOMYJIAPHONH MH(OpPMAIUK, TOIYYEHHON W3 PA3NUYHBIX HCTOYHMKOB, KPUTHUECKH
aHaJIM3UPOBATH [10J1YHAEMYI0 HH(OPMALIHIO;

MPUBOIHTH TIPUMEPHI BKIIaJa POCCHICKHX H 3apyOCKHbBIX YUEHBIX-(HU3HKOB B pa3BUTHE
HAYKH, 0OBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIi;

MCIIONB30BaTh TEOpPETHYECKHE 3HaHWA 10 (U3MKE B TIOBCEJAHEBHON JKWU3HH JUIS
obecrieuenns Ge30mMacHOCTH Mpu o0panieHnH ¢ MpudOpaMH 1 TEXHHYECKUMH YCTPOHCTBAMH,
JUISl COXPAHEHUS 3/I0POBbs M COOJIIOJEHUS HOPM IKOJOIHUECKOTO IMOBE/ICHHS B OKPY/KaIOLIEH
cpene;

paboTtarh B rpynmne ¢ BBITOJHEHHEM pa3HYHBIX COLHAJBHBIX POJIEH, IMIAaHHPOBAThH
paboTy rpynisl, palMOHAIBHO paclpeleNsT 00j13aHHOCTH U IUIAHUPOBATh JIEATCIBHOCTD B
HECTAHJAPTHBIX CUTYallHsaX, aJleKBaTHO OLIEHHBATh BKJIAJ KaKJOTO U3 YYaCTHUKOB IPYMIHI B
peleHne paccMaTpuBaeMoii mpooeMsl.



K koniy 0byuenus B 11 Kkaacce npeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE J0JKHbI
oTpakarb ¢(hOPMUPOBAHHOCTD Y O0YUYAIOIIUXCH YMEHUI:

JIEMOHCTPHPOBATh Ha IPUMEPaxX PoJib U MECTO (pU3HKH B OPMHUPOBAHUU COBPEMEHHOM
HAYYHOH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTHYECKOI
JIeSAITEIIbHOCTH JIFOJIeH, 1ETTOCTHOCTD U €IMHCTBO (PU3HUYECKON KapTHHBI MUPa;

YUHTBIBATH TPAHWIIBI TIPUMEHEHUSA W3YYCHHBIX (U3MYECKMX MOJENECH: TOYEHHBIH
3MAEKTPUYECKUN 3apsijl, Jyd CBeTa, TOYEUHbIA MCTOYHUK CBETA, sJEPHAs MOJENbL aroMma,
HYKJIOHHAsI MOJIe]Ib AaTOMHOTO SIJpa MpU pelieHud PU3HIeCKHX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE ABICHUA (IPOIECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
ICKTPOIMHAMHMKY U KBAHTOBOW (DU3UKH: HICKTPHYECKAsi TPOBOIUMOCTb, TEIIOBOE, CBETOBOE,
XUMHIYECKOe, MarHUTHOE AEHCTBUS TOKA, B3aHMOJIEHCTBHE MATHHTOB, JJIEKTPOMArHUTHAs
WHYKLHSA, JCHCTBHE MArHUTHOIO II0JIA HAa IMPOBOJHHUK C TOKOM M JBHKYILUMHCS 3apsj,
IEKTPOMArHUTHbIE KoOJeOaHWs W BOJHBI, NPAMOIWHEHHOE PpacHpOCTPAHEHHE CBETA,
OTpakeHue, mpenomiaeHue, uaTepdepenius, Mppakiuus U 1ojasgpu3auus cBeTa, AUCIEepCHs
ceera, (poroanekrpuueckHil 3dext (poroaddekr), cBeTroBOe AaBICHHE, BO3ZHUKHOBCHHE
JTMHENYaToro crneKkTpa aToMa BOJIOpO/ia, ECTECTBEHHAsI U HCKYCCTBEHHAs paJiMOaKTHBHOCTB;

OINMCHIBATh H3YYEHHBIE CBOMCTBA BelleCTBa (JeKTpHYeCKHe, MAarHUTHBIE, ONITHYECKHE,
ICKTPUYECKYIO IIPOBOAMMOCTD Pa3IN4HBIX CPEJl) U DICKTPOMATHUTHBIC SIBJICHUA (IIPOLIECCHI),
UCIIOJIB3YSL (PU3MYECKHE BEJIIMYMHBL: DJJIEKTPUYECKHMH 3apsjl, CHJIa TOKa, NIEKTPHUYECKOoe
HAMpsDKEeHUe, 3MeKTPUUYECKOe COMPOTHBIIGHHE, PA3HOCTh MOTEHIMANIOB, JIEKTPOIABIKYINAS
cuima, paboTra TOKa, HWHAYKIHS MarHMTHOro mons, cuina Awmmnepa, cuna Jlopenua,
MHJIYKTHBHOCTb KaTYIIKH, SHEPrHs 3JIEKTPUYECKOr0 M MarHHTHOT'O M0JIeH, epHoJL U JacToTa
Konebanuii B KoneOaTelbHOM KOHTYpE, 3apsi U CHlla TOKAa B MPOLECCe rapMOHHYECKUX
IEKTPOMArHUTHBIX KoJsieOaHnui, (OKyCHOE paccTOsHHE U ONTHUYECKas CHJIA JIMH3bI, IIpH
ONUCAHHMH TPABHJILHO TPAKTOBaTh (DHU3MYCCKHI CMBICT HCHOJB3YEMbIX BEIMYHH, WX
o003HaYeHHUsT M EIUHHIIBI, YKa3plBaThb (OPMYIIbI, CBS3BIBAIONIME NAHHYIO (QH3UYECKYIO
BEJIMYHHY C JIPYTHMH BEJIMYHHAMM,

OIUCBIBATH M3YYCHHBIC KBAHTOBBIC SIBICHHS M TPOIECCHI, HCIONB3YS (PU3HYECKUE
BEJIMYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUITMHA BOJHBI M 4acTOTA CBETA, YHEPrus H
HUMITyIbC (DOTOHA, MEPHOJ IOJypaclaja, SHCPrHs CBA3W aTOMHBIX sjep, NPH ONHCAHUH
MPaBWJIBHO TPAKTOBaTh (DU3MYECKHIl CMBICI HCIOJNb3YEMBIX BEIMYMH, MX O0003HAYCHHA U
eMHMLIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JIAHHYIO (PU3HYECKYIO BEJIMUMHY C JIPYTHMH
BCIIMYHHAMH, BEIYHCIIATE 3HAYCHHC EbI/IBH‘ICCKOﬁ BCIIHYHHBI,

aHATM3UPOBATh (PU3MYECKUE NPOLECCHl U ABJICHUS, UCTIONB3Yd (PU3HUECKHE 3aKOHBI U
NPUHLIMIBEL: 3akoH Owma, 3aKOHBI [IOCJIENOBATEIBHONO M MapaulelbHONO  COEAUHEHHS
IMPpOBOJHHKOB, 3aKOH ﬂ}KOYJISI—-ﬂcHL[&, 3daK0H BHCKTPOMarHHTHOﬁ HHIOYKIIHH, 34KOH
MPAMOJIMHEHHOIO PaclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI IPETOMIIEHHS
cBeTa, ypaBHeHue DiiHmiTeiiHa a1 (oTodddexta, 3aKOH COXpAHEHUS DHEPrUH, 3aKOH
COXp&I-IeHHSI HMI’Iy.J'IbCﬁ., 3aK0H coxpaneunﬂ anempuqecxor 0 3apﬂaa, 3aK0H coxpaueuuﬂ
MaccoBOT0 4YHCIIa, MOCTYJIaThl bopa, 3aK0oH paguoakTHBHOTO pacriafa, MpyU 3TOM pa3iTHdaTh
CIIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOe BBIPAKCHUE U YCIIOBHS (TPAHMUIIBI,
ob1acTu) MPUMEHUMOCTH;

OTIpENe/IATh HANPABICHHE BEKTOPAa MHAYKIIMU MAarHUTHOTO MO MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cusisl JlopeHiia;

CTPOMTH U OMHUCHIBATEL U300paKeHUe, CO3IaBAEMOE TUIOCKHM 3€PKATIOM, TOHKOM JINH30;

BBITIOJIHATH IKCIIEPUMEHTBI TI0 MUCCIEAOBaHUI0 (DM3HYECKUX SBICHUI M TIPOIIECCOB C
MCIIOJIB30BAHMEM  IIPSIMBIX M KOCBEHHBIX HW3MEpPEeHHil: 1npu 3ToM  (GopMyJIUpoBaTh
npobreMy/3aauy W TUIOOTE3y Y4eOHOTO OKCMEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYI0BaHUS, TPOBOINTH ONBIT H (POPMYJTHPOBATH BBIBOIbI;

OCYIIECTBIIATE NPAMBIC M KOCBCHHBIC W3MEPCHHSI (PU3UYCCKUX BEIMYHMH, IPH 3TOM
BRIOUPATH ONTUMANBHBINA CIMOCOO WU3MEpPEeHUS M UCMOIb30BATH HM3BECTHBIE METO/IbI OLEHKH
NOTPEIHOCTEH U3MEPEHHU;



MCCIIEIOBATh 3aBHCHMOCTH (DM3MYECKMX BEIMYMH C HCHOJIb30BAHUEM TIPSAMBIX
HU3MEPEHUIl: P TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH Pe3y/IbTaThl MMOJYUESHHOM
3aBUCUMOCTH (DU3HYECKHX BEJIMYHH B BUAe Tabuui W TpaduKOB, JNENaTh BHIBOIBI MO
pe3yJabTaTaM MCCICI0BAHUS;

coburo/1aTh Mpapuia 0e3011acHOro Tpyja IpH IPOBEICHUM HUCCIICIOBAHUI B pamKax
y4eOHOTO DKCIEpUMEHTa, Y4eOHO-HCCIEeIOBATEILCKOH M TIPOCKTHOH JEATEIBHOCTH C
HCIOJIB30BAHUEM U3MEPHUTEIbHBIX YCTPOMCTB M JIaDOpaTOpHOro 000pyA0BaHM;

pemaTh pacu€THBIE 3aJaud C SIBHO 3aJaHHON (U3WYECKON MOJIENbI0, HCIOJIb3Ys
(du3nYecKHe 3aKOHBI M TPHHIIMIIBL, HA OCHOBE aHAIN3a YCIIOBHA 3a/1a41 BEIOUPATh (PU3HYECKYIO
MOJIEJTb, BBUICTATh (DU3UYECKUE BEIUYMHBI U (DOpPMyIbl, HEOOXOMUMBIC IS €€ pPElICHU,
MPOBOAUTHL pacuéThl M OLEHUBATH PEAILHOCTh TMOJYYEHHOTO 3HAYeHUs (PU3UUECKOMH
BEJINYHHBI;

pelaTh Ka4eCTBEHHbBIE 3a/1a4M: BBICTPAUBATH JOTHYECKH HEMPOTHBOPEYUBYIO IIEMOYKY
paccy>KIeHHI ¢ ONOpPOH Ha H3YYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH 1 (PU3HYECKHUE SABJICHUS;

HCIIONIB30BaTh IIPH PEIICHHH Y4YCOHBIX 3aJa4 COBPCMCHHBIC HH(OPMALHOHHBIC
TEXHOJIOTUH JUIS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMM U NIPENCTABICHUA Y4eOHOI U
HayIHO-TIONYJIAPHOH HH(OpPMAIHH, TTOMYIEHHOH W3 pasIMuHBIX HCTOYHHKOB, KPUTHUYECKH
AHAJTM3UPOBATD IIOJTy4aeMyI0 HH(POPMALHIO;

OOBSCHATH NPUHIMIIBL JEHCTBHS MaulMH, NPUOOPOB M TEXHHUYECKHUX YCTPOMHCTB,
pas3iuyarh yCaoBUs UX 0€30MacHOT0 MCIOJIB30BaHKs B TIOBCEIHEBHOM JKU3HHU,

MPUBOJINTH MPUMEPHI BK/IaZa POCCUICKUX U 3apyOe/KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BACHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS TO (U3MKE B TIOBCEJHEBHOW JKH3HH IS
obecrniedenns 0e3onacHocTH npu o0paieHny ¢ mpubopaMu ¥ TeXHHYECKUMH YCTPOHCTBAMH,
JUTsl COXPAHCHHS 3I0POBbs H COOIOJICHUS HOPM KOJIOTHYECKOTO MTOBEICHHS B OKPYKAIOMICH
cpene;

paborare B Ipyimne ¢ BBIIOJHECHHEM pa3/IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH
paboTy TpyNIBI, PalHOHATIBHO PAaclpenesiiTh 00A3aHHOCTH W TUIAHUPOBaTh JIEATEIBHOCTh B
HECTaH/IaPTHBIX CHTYAIUIX, aJleKBATHO OLICHUBATh BKJIAJI KAKIOIO U3 YHACTHUKOB IPYIIIbI B
pElICHHE PacCMaTPUBACMOM TIPOOIIEMBI.



TEMATHYECKOE IVNTAHUPOBAHHE
10 KJIACC

KoanyecTBo 4acos

Ne Konrpoas-  IIpakTuue-
HaumenoBanue pasjaesioB H TeM NPOrpaMMel
n/m pasi poTP Bcero HbIe CKHe
paboThI padoTsbl
Pazpen 1. ®PUIUKA U METO/1Ibl HAYYHOI'O ITO3HAHHUSA
1.1 @Du3uKa U METO/Ibl HAY4HOI'O IO3HaHUS 2
Hroro no pazneny 2
Pazgen 2. MEXAHHKA
2:1 Kunemaruka 5
2.2 JunaMmuKa 7
LE | 3aKOHbI COXPaHEHHS B MEXaHHKE 6 1 1
Hroro no pazneny 18
Pazpen 3. MOJIEKYJISIPHASA ®U3HUKA U TEPMOJUHAMHUKA
| OCHOBBI MOJNEKYIIPHO-KUHETUYECKOH TEOPUN 9 1
32 OCHOBBI TEPMOIUHAMHKH 10 1
33 Arperarusie coctosHus BeniecTsa. dasoBkie 5
’ Mepexo/bl
Hroro no paszneny 24
Paznen 4. DJIEKTPOJIUHAMHUKA
4.1 DnekTpocraTuka 10 1

JIeKTPOHHBIE
(undpossbie)
odpa3oBaTe/ibHbIEe

pecypcebl

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

bubnuoreka LIOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

Bbubanoreka LJOK
https://m.edsoo.ru/7{41bf72
butanoreka LJOK
https://m.edsoo.ru/7f41bf72
budnuoreka [JOK
https://m.edsoo.ru/7f41bt72

bubanoreka LIOK
https://m.edsoo.ru/7{41bf72




[TocTosHubIi 2aeKTpHYeckHil ToK. Toku B bubmorexa LIOK

42 pa3IMYHBIX cpeflax _ - _ : https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHoe Bpems | 2

OBUIEE KOJIMYECTBO HACOB IIO ITPOI'PAMME 68 3 3



11 KJIACC

Ne

- HaumenoBanue pasae/ioB H TeM HporpaMMbl

Pa3zgen 1. JIEKTPOJUHAMMUKA

1.1 MaruutHoe 1one. IJIeKTpOMarHuTHas MHIYKIHA

Hroro no pazueny
Pazaen 2. KOJIEBAHHWS U BOJIHBI

2.1 MexaHHuyecKHe U AIEKTPOMarHuTHbIe KojledaHus
2.2 MexaHudecKkre U 3EKTPOMArHUTHbIE BOJTHBI

2.3 OnrHka

Hroro no pazueny

Ko/myecTBo 4acoB

Bceero

11

11

10

24

KonTtpo.b-
HbIE
padoThl

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHOBBI clleHANBHOM TEOPUH OTHOCHTEIBbHOCTH

Hroro no pazneny

Paznen 4. KBAHTOBASL ®U3HKA

4.1 DneMeHTbl KBAaHTOBOH ONTHKH
4.2 Crpoenue aroma
4.3 ATOMHOE AP0

Hroro no paszneny

4

4

15

IlpakTHye-
cKHe
padorbi

JNeKTPOHHBIE
(uu¢posbie)
o0pa3oBarteiibHble

pecypcsbl

bubmuorexa LIOK
https://m.edsoo.ru/7f41c¢97¢

bubinoreka LIOK
https://m.edsoo.ru/7141¢97¢c

bubmuorexa LHOK
https://m.edsoo.ru/7f41c97¢c

bubmuorexa IJOK
https://m.edsoo.ru/7f41¢97¢

bubmmoreka [{OK
https://m.edsoo.ru/7141c97¢

bubtauorexa IJOK
https://m.edsoo.ru/7f41¢97¢
bubmorexka LHHOK
https://m.edsoo.ru/7f41c97¢
bubinoreka LIOK
https://m.edsoo.ru/7f41¢97¢




Pazgen 5. 3JIEMEHTBI ACTPOHOMHAWHN U ACTPOPU3ZUKHU
bubmmoreka [{OK

5.1 DjIeMEHTBI aCTPOHOMHHU U acTPOPHU3UKH 7 1 https:/m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Pa3aen 6. OBOBUIAIOIIEE IOBTOPEHHUE

61 | OSomaromee nosToperme 4 ipe oo 7415
Hroro no pazueny 4
PesepBHoe Bpems 3

OBUIEE KOJIMYHECTBO HACOB I1O ITPOI'PAMME 68 4 7



INOYPOYHOE IINIAHUPOBAHHE

10 KJIACC
Ne T
s ema ypoka

®uzuka — Hayka o npupoje. Hayunsie MeToasl
II03HaHUs OKPY/KAIOIIEr0 MUPa

Ponb 1 MecTo pr3HKN B HOPMHPOBAHHH COBPEMEHHOM
2 HAaY4YHOH KapTHUHBI MHPa, B IPAKTHYECKOM
JIeATENBbHOCTH JIH0IeH

Mexanudeckoe apmKeHHe. OTHOCHTEIILHOCTE

3 MEXaHHYECKOro ABHKeHHs. Ilepemenenne, CKOpocTh,
YCKOpEeHHe

4 PasHoMepHOe NIPAMOIUHENHOE ABUKEHUE

5 PaBHOyCcKOpeHHOE NPAMOIMHEHHOE JBHKCHHUE

6 CsobosiHoe najienne. Y ckopenue cBo001HOro

MaJIcHUs _

7 Kpuponuneiinoe apmxenue. [IBuxkenue marepuanbHoi
TOYKH MO OKPYKHOCTH

] [lpunuun orHocuTenbHocTH ['anunes. MuepunanbHeie
cucreMbl orcueta. [lepseiii 3akon HeroTona

9 Macca Tena. Cuna. [IpuHumn cynepno3uuum Cui.
Bropoii 3axon HproToHa 1 MaTepruaibHONH TOYKH

10 Tpetunii 3akoH HproTOHA 1711 MaTepUAIbHBIX TOYEK

1 3akoH BcemupHOro taroredus. Cuna Tsxectu. [Iepsast
KOCMHYECKas CKOPOCTh

12 Cwuna ynpyroctu. 3akoH ['yka. Bec Tena

KoanyecTBo 4yacos

Beero

KonTpoas-
HbIE
paboThI

IpakTu4e-
CKHe
paboThI

DJIeKTPOHHbIE IH(ppPOBLIE
o0pa3zoBareJbHbIE

pecypchl

Bubnuoreka LJOK
https://m.edsoo.ru/ff0c32e2

bubnuoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubnuoteka LJOK
https://m.edsoo.ru/ff0c3508

bubnuoreka LIOK
https://m.edsoo.ru/ff0c3620
Bubmuoteka LJOK
https://m.edsoo.ru/ff0c372e
bubnuoreka [JOK
https://m.edsoo.ru/fflc39cc

bubnuoreka LJOK
https://m.edsoo.ru/ff0c3ada

bubnuoreka LJOK
https://m.edsoo.ru/ff0c3be8

Bubnuoreka LJOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3d00

buobnuorexka IJOK
https://m.edsoo.ru/ff0c3el 8




13

14

15

16

17

18

19

20

21

22

23

24

Cuna tpenus. Koapdumment tpenus. Cuna
CONPOTHBIICHHS TIPH JIBWKEHHH TeJla B JKUIKOCTH WIIH
rase

[ToctynarensHoe U BpallaTe/ibHOE JIBUKECHHE
abcomoTHO TBEpAOTrOo Tena. MomeHnT cuisl. [lneuo
CHIIBL. Y CIIOBUS paBHOBECHS TBEPAOTO Tena

Wmnysibe MatepraibHOH TOYKH, CUCTEMBI
MaTepHalbHBIX ToOYeK. MMnynbc cunbl. 3aKoH
COXpaHeHHs! UMITyJIbca. PeakTHBHOE JABHIKEHHE
Pabora u moutHocTh cuiibl. Kuneruyeckas sHeprus
MaTepuanbHON ToukH. Teopema 00 N3MEHEHUH
KHHETHYECKOH dHEepPruu

[Torenuuansuas sHeprus. [loreHunanbHag sHeprus
yrpyro aeGopMHPOBAHHON MPYKHHBI.
[ToTenumaneHas sHeprus Tena BOJIN3M MOBEPXHOCTH
3emn

IToTeHHaNbHBIE H HEMMOTEHIIHAJIBHBIE CUJIBI. CBSI3b
pabOThl HEMTOTEHIMAILHEIX CHJI C H3MEHCHUEM
MEXaHHYECKOH SHEPruM CUCTEMbI Tell. 3aKOH
COXpaHEHMS MEXaHUYCCKOM YHEPIHUu

Jlabopartopnas padota «Vccnenoanue cBsi3u padOTHI
CHJIBI ¢ U3MEHEHHEM MEXaHMYECKOH SHEPruM Tesa Ha
MpPUMEpE PACTAKCHUAA PE3UHOBOTO XKIYyTa»

KontpoasHnas padora no teme «Kunemaruka.
Junamuka. 3aKoHBI COXPAaHEHHS B MEXaHUKE»

(OCHOBHBIE IONOKCHHA MOH@KYHFIPHO"KHHE’THHE:CKOﬁ
Teopun. bpoynosckoe asuxkenue. JAnddys3us
XapakTtep JBHKCHUS ¥ B3aUMOJICHCTBHUS YaCTHIL
BemecTBa. Mojienu CTpOeHHS Ta30B, KHAKOCTEH U
TBEPABIX TEJI

Macca monexyn. KonngectBo Bemecta. [locTosnnas
Asorajipo

TenoBoe paBHoBecue. Temneparypa U e€ U3MepeHue.

[l kana temneparyp Llenbcus

Bubnuoreka [HOK
https://m.edsoo.ru/ff0c3{76

buobnnoreka [{OK
https://m.edsoo.ru/ff0c41a6

Buobnuorexa LHOK
https://m.edsoo.ru/ff0c43d6

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubnuoreka LJOK
https://m.edsoo.ru/ff0c461a

bubnuoreka LJOK
https://m.edsoo.ru/ff0c478¢

bubnuorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4dc2




25

26

27
28

29

30

3l

32

33

34

35

36
3

38

39

40

Wneansusiii raz B MKT. OcnosHoe ypaBuenue MKT

AbcomoTHaA TemIiepaTypa Kak Mepa cpeiHel
KMHETHYECKOM SHEPTHH IBUKECHUS MOJIEKYJL.
Ypauenue MenieneeBa-Knaneiipona

3akon JlanbToHa. ['a30BbIE 3aKOHEI

JlaboparopHnast padora «lccienopanue 3aBUCUMOCTH
MEK/1y TapaMeTpaMi COCTOSHUS Pa3peKCHHOIO ra3a»

H3onporeccsl B HASAIBLHOM rase U ux rpaduueckoe
[Ipe/ICTaB/IeHUE

BHy‘TpCHHﬂH JHEPTHA TepMUﬂHHaMH'—IGCKOﬁ CHCTEMBI H

crioco0bl e€ n3MeHeHHs. KonmHuyecTBO TENJIOTHL U
paboTa. BHyTpeHHSss SHEPTUS OJJHOATOMHOTO
HeajaBHOr0 rasa

BH,[LE»I TEILTONEpEe 1a4H

Y ienbHas TernoéMKocTh BemecTsa. Komuuectso
TEILIOTHI IIPH Ternonepeaaye. AauadaTHbIH IPOLIECC

IlepBbiil 3aKOH TEPMOAMHAMUKH H €10 IPUMEHEHUE K
H3oInpoleccam

HeoOpaTumocTs npoiieccoB B npupoze. Bropoii 3akon
TEPMOIMHAMHKH

[Tpuniun nevicteua u KI1 TermoBoii ManimHbl

Hukn Kapuo u ero KI1J{
DKOJOTHYECKHE TTPOOIEMBI TEMIOHEPTETHKH

OboOmarommit ypok «MoustekynsapHas Gusuka.
OCHOBEI TepMOAMHAMHUKI

KontponsHnas padora no teme «MonekynspHas
(u3uka. OCHOBBI TEPMOTTHAMHKH

[MapooGpa3oBanue u kKoHaeHcarus. Mcnapenue u
KHIEHHE

bubnuoreka LHOK
https://m.edsoo.ru/ff0c4fde

bubnuoreka LJOK
https://m.edsoo.ru/ff0c51 1e

bubnunorexa 1JOK
https://m.edsoo.ru/ff0c570e

bubmuoreka IHOK
https://m.edsoo.ru/ff0c5952

bubnmuoreka 1JOK
https://m.edsoo.ru/ff0c5¢36
buomnoreka [JOK
https://m.edsoo.ru/ff0c5¢36
bubnuorexka LIOK
https://m.edsoo.ru/ff0cSefc
bubnuoteka [JOK
https://m.edsoo.ru/fflc6230
bubnuoreka LHOK
https://m.edsoo.ru/ff0c600a

Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
bubnuoreka LJOK
https://m.edsoo.ru/ff0c6a50
Bubnuoreka IJOK
https://m.edsoo.ru/ff0c63b6




41

42

43

44

45

46

47

43

49

50

51

52

33

54

AGconoTHaA U OTHOCHTENbHAS BIAXKHOCTH BO3/IyXa.
HacsiteHHsIi nap

Teépnoe teno. Kpucrammuueckue u amopdHsbie Tena.
AHU30TpOIKs CBOHCTB KpUcTaILIoB. Kujukue
kpuctaiibl. COBpeMEHHBIC MaTCpUalIbl

[naBneHue U KPUCTAILTH3ALUA. Y IeJbHAs TEIIoTa
riasienus. CyGaumaris

YpaBuenue TeroBoro bananca

DnexTpusanus Tell. DIeKTpudeckuii 3apsa. JIBa Bujaa
HIEKTPHUYECKHX 3apsAI0B

[TpoBOIHUKH, JHAIEKTPUKH U TIONYIIPOBOJHHKH.
3aKOH COXpaHEeHUs YIEKTPUHECKOro 3apsia

Bsaumonelicteue 3apanos. 3akon Kynona. Toueunsiit
ICKTPHYECKHI 3aps

Hanpsxénnocts anekrpuueckoro nouas. [puniun
CYNEPIO3UIIHMHI 3JIEKTPHUECKUX rosie. JInnum
HanpsiKEHHOCTH

Padora cun anekTpocrarnyeckoro nojs. [lorenmman.
PasHocTh IOTEHIHAIIOB

HpOBO,ILHHKH H ,J]HBJICKTpPIKH B BJICKTPOCTEI.TH‘{CCKOM
noJie. Juanexkrpuyeckas MpoOHUIAEMOCThb

OnekTpoéMKkocTh. KoHaeHcatop

DNeKTPOEMKOCTE IIOCKOTO KOHAEHCAaToOpa. DHEeprus
3apsKEHHOTO KOHJIEHCATOpa

Jlaboparopnas padora "MU3mepenue 31eKTpoEMKOCTH
KOHeHcaTopa”

anHU.HH ,ILeﬁCTBHH U IIPHMCHCHHE KOHJCHCATOPOB,
KOIIMPOBAJIBHOIO armapara, CTpyHHOTO IpHHTEpa.
3}ICK’I]JOCTHTI/I‘:[CCKB.H 3alMTa. 3a3zemicHHE
AEeKTPONpHOOpPOB

bubnuoreka LHOK
https://m.edsoo.ru/ff0c64d&

bubnuoreka LJOK
https://m.edsoo.ru/ff0c6510)

bubnuoreka LIOK
https://m.edsoo.ru/ff0c6708
bubnuoreka LIOK
https://m.edsoo.ru/ff0c6820
butnuoreka [JOK
https://m.edsoo.ru/ff0c6bcc
bubmuoreka IHOK
https://m.edsoo.ru/ff0c6bce

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6eced

bubnuoreka LJOK
https://m.edsoo.ru/ff0c6df2

bubnuorexka LIOK
https://m.edsoo.ru/ff0c6100
bubnuoteka [JOK
https://m.edsoo.ru/ff0c7018
bubnuoreka LHOK
https://m.edsoo.ru/ff0c7126
bubmuoreka [{OK
https://m.edsoo.ru/ff0c72c0




35

56

7

58

59

60

61

62

63

64

65

66

DNEKTPUYECKHH TOK, YCIOBHA €r0 CyHIECTBOBAHHA.
[Toctosannsiit Tok. Cuna toka. Hanpsixenue.
Conporupnenne. 3akoH OMa 71 y4acTKa LETH
INocnenoBarenbroe, napanieabHOE, CMEIIAHHOE
coeIMHEHHE NpoBOAHKKOB. JlaboparopHas pabora
<<[/I3yqeﬂﬂe CMCIIaHHOI'0 COCOHHCHHUA PE3UCTOPOBY

Pabora 1 MOLIHOCTE 3JIEKTPHYECKOrO TOKA. 3aKOH
Jkoyna-Jlenua

3axon Oma [y1st TOJHOM (3aMKHYTOH ) NEKTPUYECKOM

uenu. Koporkoe 3ampikanue. Jlaboparopnas pabora

«H3mepenne DJIC UCTOYHUKA TOKA U €r0 BHYTPEHHETO

COMPOTHBIEHUS»

DNEKTPOHHAs IPOBOAMMOCTb TBEPABIX METAJLIOB.
3aBHCHMOCTE COIIPOTHBIIEHUS METAJIIOB OT
teMmneparypsl. CBepXIpOBOAUMOCTh
DNeKTPUUECKHH TOK B Bakyyme. CBoiicTBa
3JICKTPOHHBIX ITYYKOB

[TonynpoBogHNUKH, NX COOCTBEHHAS U IPUMECHAs
npoBoauMocTh. CBOHCTBA p—n-nepexoja.
[TonynpoBogHIKOBLIE TPUOOPEI

DNEeKTPHUECKUH TOK B paCTBOPAX M pacriaBax
HJIEKTPOIUTOB. DJIEKTPOIMTHUECKAS JIUCCOITHALIMS.
DIIEKTPOIH3

DneKTpUUeCKHH TOK B razax. CaMoCTOATENbHBIN U
HecaMocTosATeNIbHbIN paspsa. Monnus. [Trasma

DnexTpuyecKue NpubOpPsl M yCTPOUCTBA H UX
npakTuyeckoe npumenenne. [IpaBuia TeXHUKH
Oe3omacHocTH

O6obmaronmi ypox «IeKTpoJnHaMHUKa»

KontponbHas pabota o Teme «IeKTpOCTaTHKA.

[TocTostHubIi 30eKTpHYeCKUi TOK. TOKH B pasiMyHbIX

cpeaaxy»

buobnnoreka [{OK
https://m.edsoo.ru/ff0c7410

Bubnuoreka [HOK
https://m.edsoo.ru/ff0c7838

bubnmoteka [[JOK
https://m.edsoo.ru/ff0c7ac0

bubnuoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubnuoteka LIOK
https://m.edsoo.ru/ff0c82ba

bubnuoteka LIOK
https://m.edsoo.ru/ff0c84ae

bubnuoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubnuoreka 1HOK
https://m.edsoo.ru/ff0c88be

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8a8a




67

68

PesepBubiii ypok. KonTtposbnas padora o teme
"DnekTpoaHaMHKa"

PesepBHsbiii ypok. O0o0marmuii ypok mo remam 10
KJjlacca

OBUIEE KOJIMYHECTBO HACOB IIO ITPOI'PAMME

11 KVIIACC
Ne
r s Tema ypoka

[TocTosiHHBIE MAaTHUTHI M UX B3aHMMO/ICHCTBUE.
MaruuTtHoe noje. BekTop MarHuTHOW MHAYKUIHAN.
JIuHMK MarHuTHON UHAYKIHH

MaruuTHoE 1moJie MPOBOAHHKA C TOKOM. OTIBIT
Opcrena. BzaumoaelcTBHE NPOBOJIHUKOB C TOKOM

Jlaboparopnast pabora «M3yueHne MarHMTHOTO OIS
KaTYIIKH C TOKOM»

JeiicTBre MarHUTHOTO MOJIs HAa MPOBOJAHHK C TOKOM.
Cuna Amnepa. Jlaboparopnas pabdora «MccnemoBanue
JCHCTBHSI MOCTOSHHOI'O MarHMTa Ha PaMKy C TOKOM»

JeiicTBUE MarHUTHOTO TOJIA HA JBUKYILYIOCA
3apskeHHY10 yacTuily. Cuna Jlopenna. Pabora cunsl
Jlopenua

DnexkTpomarauTHas uHAykuus. [lotok BekTopa
MarHuTHON MHAYKIMH. DJ1C unaykuuu. 3aKoH
37eKTpoMarHuTHoM HHAyKunu Mapajes

Jlaboparopnas pabota «MccnenoBanue aBneHus
SJ'lel'C'l”pOMEll’Hl‘l']‘HOﬁ HHIYKIHH»

WunyktuBHOCTE. SIBnenue camounaykuun. DJ1C
CaMOMHAYKLIMHU. DHEPrust MarHMTHOTO MOJIs KaTYLIKH €
TOKOM. DIeKTPOMarHuTHOE NoJe

68

Koaun4vecTBo 4acos

Beero

KontpoJs-
HbIE
paboTeI

IpakTuye-
CKHe
padoTel

bubnuoreka LHOK
https://m.edsoo.ru/ff0c8c56
bubnuoteka [JOK
https://m.edsoo.ru/ff0c8f6¢c

DJIeKTpoHHbIe HH(pPOBbIE
odpa3zoBaTeiibHbIE
pecypcesl

bubanorexa 1JOK
https://m.edsoo.ru/ff0c9778

Bubanorexa LHOK
https://m.edsoo.ru/ff0c98fe
bubanorexa LJOK
https://m.edsoo.ru/ff0c98fe

Bubaunoreka LHOK
https://m.edsoo.ru/ff0c9ac0

bubanoreka LJOK
https://m.edsoo.ru/ff0c9df4

Bbubanorexa 1HOK
https://m.edsoo.ru/ff0cal 50

bubanoreka IJOK
https://m.edsoo.ru/ff0ca600
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TexHuveckne ycTpoOUCTBa U X IPUMEHEHHE:
MIOCTOSIHHBIE MATHHUTHI, IEKTPOMArHHUTHI,
3JIEKTPOABHUIATENIb, YCKOPHTEIIN DIEMEHTAPHBIX
4acTULl, HHAYKIIMOHHAA 11€4Yb

O6o0maronmii ypok «MarHuTHoe mnoJie.
DNeKTPOMAarHUTHASI MHIYKLINAS»

Konrponenas pabora no reme «MaruurHoe roue.
DNeKTPOMArHUTHAA HHAYKLIHS)

CBoboiHbIE MEXaHHYECKHE KOTeOaHms.
["apmonuueckue xonedanus. YpaBHeHue
rapMoHHYecKuX Konebanwuii. [IpeBpanienue snepruu

Jlaboparopnas padora «Mccinenoranue 3aBUCHMOCTH
nepuoja MaibiX KojeOaHuii rpys3a Ha HUTH OT JJIMHEI
HUTH U MacChl Tpy3a»

KonebarensHbiii koHTYp. CBOOOAHBIC
IIEKTPOMArHUTHBIC KONeOaHUs B MACATEHOM
KoJiebaTesIbHOM KOHTYpe. AHATIOIHA MEXKILY

MCEXaHHYCCKHUMHA H 3JICKTPOMArHUTHBIMH KO ebaHusIMH

®opmyna ToMmcoHa. 3aKoH COXpaHEHHUS IHEPIUU B
HJleaJIbHOM KoJ1e0aTeIbHOM KOHTYpe

HpC,E[CTaBHBHPIC 0 3aTyXarnHux KOJIeOaHHAX.

BhIHy}KJIeHHble MeXaHudeckue kosiebanus. Pesonanc.

Bui HYKICHHEIC 3JICKTPOMArHHTHBIC KOJI cbanus

[lepemennbiii Tok. CuHYCOMIANBHBINA TIEPEMEHHBIN
TOK. MOIIHOCTE IEPEMEHHOT0 TOKa. AMIUTHTY/IHOE H
JEHCTBYIONIEE 3HAYCHHE CHITBI TOKA M HATIPSHKEHUS
Tpanchopmarop. [IpousBoacrso, nepenaya u
noTpeOIeHUE FICKTPUIECKOH SHEPTUN
VeTpoicTBO M PaKTHYECKOE IPUMEHEHHE
3IEKTPHYECKOT0 3BOHKA, FeHepaTopa MNepeMEeHHOTO
TOKa, TMHUHA YIEKTponepe a4

DKOJIOrHYECKHE PUCKH IIPH TIPOHU3BOICTBE
aneKkTposHepruu. KynbTrypa uCnonab30BaHus
3JIEKTPOIHEPIHH B NTOBCEIHEBHOH KH3HH

bubnuoreka [{OK
https://m.edsoo.ru/ff0cab82

bubnuoreka [{JOK
https://m.edsoo.ru/ff0cad58

bubnnoreka [JOK
https://m.edsoo.ru/ff0cat06

bubaunorexa IJOK
https://m.edsoo.ru/ff0cb820

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubanorexa IJOK
https://m.edsoo.ru/ff0cbb&6

bubnuorexka [{JOK
https://m.edsoo.ru/ff0cbd34

bubaunorexa IJOK
https://m.edsoo.ru/ff0cc324
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34

35

MexaHuueckue BOJHbBI, YCIOBHS PaCIpOCTPaHEHHS.
[Teprioa. CkopocThk pacipocTpaHSHHs H JUIHHA BOJIHBIL.
[Tonepeynsie U NPOJOALHbLIC BOIHEL

3Byk. Cxopocts 3ByKa. ['pomkocTs 3ByKa. Beicora
ToHa. TeMOp 3ByKa

DNEeKTPOMArHUTHBIC BOJIHBI, HX CBOHCTBA U CKOPOCTb.
[Ikana ss1eKTpOMarHM THBIX BOJIH

HPHHHHHLI PagHuOCBA3ZHN H TCICBUICHHNA. Pazsutue
cpencTB cBs3u. Papuonokanus

KonTponbsHas padora «KonebaHusi 1 BOJIHBD)

ITpsamosinneiinoe paciipocTpaHeHue cBeTa B
OIHOPOIHOM cpejie. ToueuHblH UCTOYHHK cBeTa. Jlyy
cBeTa

OtpaxkeHue cBera. 3aKOHbI OTPAXKCHUS CBETA.
[TocTpoenue n300pakeHHH B TUIOCKOM 3epKajie

HpeJ'lomneHne ceera. [lonHoe BHYTPEHHCE OTPa>KCHHEC.

IIpeaenbHbIi Yro NOJTHOTO BHYTPEHHETO OTPaKCHUS

JlaGoparopnas padora «M3mepenue nokasarens
IPEJIOMIICHHS CTEKIIa»

Jlunzer. [Toctpoenue nzodpaxenuii B munuze. Gopmyna
TOHKOH JIMH3bl. Y BEJIMYESHUE JIMH3bI
JlaboparopHas padora «MccreoBaHAEe CBOWCTB
1300pakeHuil B TMH3AX»

Hucniepcus cBera. CltoskHBIM cocTaB 0eIoro cBeTa.
I{Bet. JlTabopaTophas paborta «Habmronenune
JCTIEPCHH CBETAY

Wutepdepennus ceera. Judpakius cera.
Hudpakunonnas pemeTka

HOHCpe‘IHOCTB CBCTOBBIX BOJIH. HOJ'IHpH3ElHHﬂ CBCTa

Onruyeckue npubOpsI U YCTPOHCTBA U YCIIOBUS WX
0e3011aCHOr0 NPUMEHCHHUSA

bubaunorexa 1{OK
https://m.edsoo.ru/ff0cca54

bubanorexa IJOK
https://m.edsoo.ru/ff0ccclc

bubanorexa LHOK
https://m.edsoo.ru/ff0ccfel

bubnunoreka [JOK
https://m.edsoo.ru/ff0cc6H18

bubnuoreka [[OK
https://m.edsoo.ru/ff0cd350

bubnuorexka LIOK
https://m.edsoo.ru/ff0cd4e0
budmuoreka LIOK
https://m.edsoo.ru/tf0cd 716
bubanorexa 1HOK
https://m.edsoo.ru/ff0cd67a
bubanorexa LJOK
https://m.edsoo.ru/ff0cddl e

bubaunoreka [IOK
https://m.edsoo.ru/ff0ced22
bubnunoreka [JOK
https://m.edsoo.ru/ff0cf02e
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I'panuiibl IPUMEHHMOCTH KITACCHUECKOH MEXaHUKH.
[TocrynaTsl cienHanbHOH TEOPHH OTHOCHTEIIBHOCTH
OTHOCHUTENBEHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH M COKpALEHUE JIJTUHBI

DHEPrUsi U UMITYJIbC PEJISITUBUCTCKON YacTuiibl. CBs3b
MACChI C DHEPTHEH U UMITYJILCOM. DHEPTHs MMOKOS

KonTponbHas pabora «Ontuka. OCHOBBI crienuaibHON
TCOPUHA OTHOCUTEIIBHOCTH

@®ortonsl. Popmyia [Tnanka. SHeprus U UMNYIbC
(poroHa

OtkpeiTie 1 uccnenoBanne porodddexra. OnwiTer A.
I'. Cronerosa

3akoHsl potodddexra. YpaBHeHue DUHIITESHHA 1T
bororddexra. «Kpacnas rpanuna» gorordpdexra
Jlaenenue ceera. Onswitel [1. H. JIeOenesa.
XUMHUECKOE JeHCTBUE CBETA

Texnuyeckue ycTpoicTsa 1 NpakTUYeCcKoe
npuMeHeHue: (oTorneMeHT, (POTONATUUK, COTHEUHAS
Oarapes, CBETOIHO

Pemenue 3a1au no reme «JieMeHTHI KBAHTOBOM
OIITUKH»

Monens aroma Tomcona. Onsitel Pesepdopaa no
paccesiHHIO -yacTull. [[1aHeTapHas Mofelb aToMa

[Tocrynarer bopa

N3nyuenne u nornomenne GoTOHOB NPH IEPEXoe
aToMa ¢ OJIHOTO YPOBHSI SHEPIruH Ha JPYroi. Bubl
CIICKTPOB

Bonuogsie cBolicTea yactuil. Bonnsl ge bpoiins.
KopnyckynsipHo-BoitHOBO# jyanusM. ClloHTaHHOE U
BBIHYKICHHOE H3JIy4CHHE

OrkpbiTie pagunoakTusHocTH. OnbiThl Pesepdopna no
OIIPENEJICHHIO COCTaBa PaJUOAKTHBHOIO H3JIyYCHHS

bubanorexa 1HOK
https://m.edsoo.ru/ff0cf862
Bbubanorexa LJOK
https://m.edsoo.ru/ff0cfa42
bubnuoreka LJOK
https://m.edsoo.ru/ff0cfc68
bubnuoreka LIOK
https://m.edsoo.ru/ff0cf610
bubanorexa 1JOK
https://m.edsoo.ru/ff0cfel 6
bubanorexa IJOK
https://m.edsoo.ru/ff0cffcd
bubtanoreka LJOK
https://m.edsoo.ru/ff0d015¢
budmuorexa [[OK
https://m.edsoo.ru/ff0d04a6

budnnoreka [IOK
https://m.edsoo.ru/ff0d0302

bubaunorexa IJOK
https://m.edsoo.ru/ff0d091a

bub6aunorexa IJOK
https://m.edsoo.ru/ff0d0afa

bubanorexa 1JOK
https://m.edsoo.ru/ff0dOafa

bubaunoreka IJOK
https://m.edsoo.ru/ff0d0ca8

bubanorexa IJOK
https://m.edsoo.ru/ff0d0fd2
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59
60
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63

CroiicTBa anbda-, 6era-, ramma-usznyyenus. Bnusnue
PaJOaKTUBHOCTH HA JKUBBIC OPraHHU3MBI

OtkpeITHE TIpOTOHA U HeTpoHa. M30Tombl. Anbda-
pacnaj. DNeKTpOHHBIN U MTO3UTPOHHBINA OeTa-pacnaj.
['amma-u3nydcHue

DHeprus CBA3U HYKIOHOB B Ape. SlepHbie peakiiny.
SAnepnbiit peaxrop. ITpoOiemsl, nepcreKTHBEI,
JKOJIOTHYECKHE aCleKThl AICPHOH YHEPreTHKH
DnemenTapHbie YacTulbl. OTKPBITHE MO3UTPOHA.
MeTto bl HAOIIOIEHNS U PErUCTPALIMH 3JIEMEHTAPHBIX
yactull. Kpyrisiid cton «DyHIaMeHTalbHbIC
B3auMoaeHcTBUA. EXMHCTBO (PHU3HMUECKOH KapTHHBI
MHUpa»

Bun 3Bé3anoro nHeba. Co3Besnus, spkue 3BE3/1bI,
IJTAHETBI, X BHAUMOE JiBHkeHHe. CoHeYHas cucrtemMa
Connue. ConHeuHast akTHBHOCTh. MICTOMHUK YHEPrun
ConHua 1 38831

3BE311b1, UX OCHOBHBIE XapaKTEPUCTHKH. 3BE3/IbI
r7aBHOM MOCieI0BaTeNbHOCTH. BHYTpenHee cTpoeHue
3B€3/1. CoBpeMeHHBIE IIPEICTaBICHUS O
poHCXOokKAeHUN U dBomonH ComHua u 3BE37
Muteunsiii [Tyt — nama [Nanaktuka. [Tonoxenue n
npuxenue ConHua B [Nanaktuke. ['anaktuku, YEpHbie
JBIPBI B A/Ipax rajakTHK

Bceenennas. Pasoeranue ranakruk. Teopust bonemoro
B3pbiBa. PenukToBoe usnyuenue. Meraranaktuka
Hepewennslie npo0neMbl acCTPOHOMHH

Konrposnenas padorta « D7eMeHThI aCTPOHOMUU H
acTpOU3UKN»

O6o6uraronmii ypok. Pojib GU3MKH 1 aCTPOHOMHH B
IKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLIHAIIbHOH U
9THYECKOH cepax JeaTebHOCTH YeIoBeKa
O6o6maronmii ypok. Pons u Mecto pu3uku 1
aCTPOHOMHH B COBPEMEHHON Hay4YHOH KapTHHE MHpa

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

bubanorexa 1JOK
https://m.edsoo.ru/ff0d1356

bubaunoreka LJOK
https://m.edsoo.ru/ff0d0e3 8




Oo6oburatonmii ypok. Ponb pusuyeckoit reopun B

64 (GopmHpOBaHHH NIpe/ICTaBICHHI 0 PH3HYECKOH 1
KapTHHE MHpPa
O06obwaromuii ypok. Mecro dusnueckon KapTUHb

65 MHpa B 00IIEM Psi/Ty COBPEMEHHBIX €CTCCTBCHHO- 1
Hay4YHBIX MPEACTABICHUI O IPUPOIE

PesepBHbIi ypok. MarauTHoe rose.

66 1
DneKTpoMarHuTHas HHAYKLIHS

67 Pesepsusbiil ypok. Ontuka. OCHOBBI CHeMaIbHON 1
TEOPHUH OTHOCHUTEIBHOCTH

68 Pesepuebiii ypok. KBantoBas (pusnka. DIeMEHTEI |

ACTPOHOMMH M aCTPO(PHU3UKH

OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 68

Bubanoreka IJOK
https://m.edsoo.ru/ff0d 1784




YYEBHO-METO/UMYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J18 YYEHUKA

* Qusuka, 10 knacc/ MsakumeB [.5., byxosues b.b., Corckuit H.H. mon penakumeit
[Tapenrresoii H.A., Akunoneproe obmiectso «M3narensctso «lIpocsenienuer

* Ousuka, 11 kmacc/ Msakumer I'.JI., byxosues b.b., Yapyrun B.M. noa pepakumei
[TappenTreBoii H.A., AkunonepHoe oduiectBo «M3narenscrBo «lIpocseienmne»

» Ousuka. 3agaunuk. 10-11 kn.: [Tocobue qis obmeodpazosar. yupexaenuit Peimkesuu ALIL

M.: [poda

METOJUYECKHE MATEPUAJIBI 1JI1S1 YUUTEJISA

+ @usuka, 10 kmacc/ Msakumer [.f., Byxoeuer b.b., Corckuit H.H. nmox pemakumeii
[TapdentbeBoii H.A., AkunonepHoe o0mectBo «M3narenscTBo «lIpocBeiieHne

* @usuka, 11 knace/ Msxumer I'.JI., byxosues b.b., Yapyrun B.M. nox penakimeii
[lapdentbeBoii  H.A., AxumonepHoe ob0mectBo «M3matensctBo  «IIpocBereHue»
* Ousuka. 3apaunuk. 10-11 ki.: [Tocobue mia obmeodpasosar. yupexactuit PeimxeBuy A.IT.
M.: Ipoda

* TemaTtuveckue KOHTPOJBHBEIC W CAMOCTOATENbHBIC paboTel mo ¢usmke. 10 kmace: k
yueOnuky I'. 5. Mskumesa «®usuka. 10 wmace» O.M. I'pomuesa M.: H3zparensctBo
«IK3aMeH»

+ Temaruyeckue KOHTPOJIBHBIE M CaMOCTOATENbHBIE paboTel mo ¢usuke. 11 kmace: k
yuebuuky I'. 5. Mskumesa «®Pusmuka. 11 wmace» O.M. T'pomuesa M.: HM3narenscrso
«3IK3aMeH»

U PPOBBIE OGPA3OBATEJIBHBIE PECYPChI U PECYPCbHI CETH
UHTEPHET

* http://school-collection.edu.ru

* http://www.class-fizika.narod.ru/

* https://lesson.academy-content.myschool.edu.ru/

* Bugeoypoku «/le-moHcTpanmoHHble OnbIThI 110 gusnke. 10-11 kim.»

* DneKTpoHHBIE YpokH 110 dusuke. 10-11 k.
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