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INOACHUTEJIBHASA 3AIIMCKA

1.®enepanbublii 3akoH No273-03 ot 29.12.2012 «O06 obpazoannu B Poccuiickoii
deaeparum» ¢ u3BMeHeHUIMU oT 25 nexadps 2023 roja;

2.Ilpuka3 MunucrepctBa oOpazoBanus Poccun ot 17.05.2012 rona Ne413 «O06
yrBepxkaeHun ®I'OC COO» ¢ uzmenenusmu ot 27 aexadps 2023 roma

3.®00II COO, yrBepxkaeHHas nprkazom Munmnpocsemenus Poccun Ne371 ot 18
masg 2023 rona

4.Ilpukaz Munnpocsemienuss Poccun ot 22.03.2021 roma Nell5 «OG06
yTBepxkaeHun [lopsigka opraHu3anvu U OCYIIECTBICHUS 00pa3oBaTelbHON
JEATEeIIbBHOCTH 0 OCHOBHBIM 00111€00pa3oBarenbHbiM nporpammam HOO, OOO,
COO» ¢ usmenenusimu ot 03 aBrycra 2023 rona;

5.¥YcraB OV

[Iporpamma mo ¢uszuke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TPEOOBAHMI K pe3ysibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHTAHHS U
KOHIENIMK MpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peaNn3yIONX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOydeHn” ux ¢u3nkKe Ha 0230BOM ypOBHE HAa OCHOBE CHCTEMHO-ACSATEIHLHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM W METampeIMETHBIM pe3yJbTaTam
oOyueHusl, a TaKKE YUYUTHIBAET HEOOXOAUMOCTh pEaM3alUUd MEXKIIPEAMETHBIX
CBs3€H (PUBUKM C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSAIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3MKM HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, TNIAHUPYEMBIC PE3YyIbTaThl OCBOCHUS Kypca (DU3UKHU: TUYHOCTHHIC,
MeTanpeIMeTHbIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmke BKIIOYAECT:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TTPEIMETHBIC PE3yIbTaThl IO TOJIaM O0yUEHUS;

e coJiepkaHue yuyeOHOTo mipeameTa «Pusnka» mo rojgaM 00ydeHus.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoiieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrOITUi
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpelessieT  XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCQ, TMOJIYYEHHUsS] HOBBIX MAaTEPHANOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAL B (POpMHUpOBAHHE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTH
HAYYHBI METO]T TO3HAHHUSI PU BBHITIOJIHEHUU UMH YIEOHBIX UCCIIEIOBAHUIA.

B ocHoBy Kkypca ¢u3MKu i YpOBHS cpefaHero oOiiero oOpa3oBaHUs
IOJIOXKEH pAN HUACH, KOTOpPbIE MOXKHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lienoB (PU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKON, TAK 1 COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pusuku
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce ABIsSIeTCS
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
I0JIE.

Hoes eymanumapusayuu. EE peanuzauus OpeanosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKkn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoii  uanpasnrennocmu. Kypc ¢usukm npeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPHIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM pallOHAIBHOTO IPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€30I1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (U3UUYecKue Teopuu ((popMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUSAX O MPUPOAE, TI'PaHHULAX
NPUMEHUMOCTH TEOpUHM, JMJId OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0JI B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alMU SKCIEPUMEHTAIBHON AESITeNTbHOCTH O00YyYaroIIuXCs.



Jns  6a3zoBoro ypoBHsA Kypca (U3MKH — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpaMme 1o (usnke oO0beTUHEHbI B OOIIMI CIHCOK YYEHUYECKUX
MPaKTUYECKUX padoT. BhijeneHue B yka3aHHOM IEpeyHEe J1Ia0OpaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIAETCS yYaCTHHUKaMU
o0pa30BaTeNBLHOTO TIpollecca HCXONd U3 OCOOCHHOCTEM IJIAHUPOBAHUSA U
ocHalleHus kabunera ¢Qusuku. Ilpu »sTOM oOecreunBaeTcs OBJIAJACHHE
OOy4aIOLUMHUCST YMEHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HCCIETOBAHMS
3aBHCHUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TPOBEpKE
IPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yOENsSETCS PEUICHUI0 PAaCUETHBIX W KaueCTBEHHBIX
3agad. Ilpu 3TOM 115 pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 33Jaud C SIBHO
3aJIaHHOM (DU3UYECKON MOJIEIBIO, MO3BOJIAIOIINE NPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOrO paszfena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pasHbIX pa3zaenoB. JlJig KaueCTBEHHBIX 33/a4 NPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd HPaKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GU3MKN HAa YPOBHE CpeIHEro oOUIero 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
IpPEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kaOuHere (U3UMKU JTOJDKHO OBITh
HeoOXxoauMoe JiabopaTopHoe 0OOpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMMe no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
obopy10BaHHE.

JleMoHCcTpaliMoHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECNEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJENOBAHMUS  WM3Y4YaeMbIX  SBJIEHMHW M  MPOLECCOB, HMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEpPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4EHUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:



dbopMHpOBaHHE HWHTEpPECAa M CTPEMIICHHS OOYYalOIMIUXCS K HaydHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE HMX HHTC/UICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA M (popMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjabTaTa H3Y4YCHUS
OCHOB CTPOCHHMS MaTepHuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHupoOBaHUEe YMEHUH OOBICHATH SBJICHUS C  HCIOJIH30BAHUEM
bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX Iielield oOecrieunBaeTCsl pelleHUeM CIeAYIOMUX 3a/1a4d B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

npuooOpeTeHue CHUCTEMBI 3HAHUU 00 o01IHX buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPOPU3UKH,

dbopMUpOBaHUE YMEHHUIl NPUMEHATh TEOPETUUECKUE 3HAHUA IS
OOBbsSICHEHU (PU3MYECKUX SBJICHUM B TIPUPOJEC U I TPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

OCBOCHHME CIIOCOOOB pEIICHHS] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢u3nUecKol MOAENbI0, 3aJad, MNOJAPa3yMEBAOIIUX CaAMOCTOATEIbHOE
co3gaHue pU3NUECKOW MOJEINH, aJIeKBaTHON yCIIOBUSM 3a/1a4H;
MOHMMaHUe (U3UYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX ITPOLECCOB, X BIUSHUS HA OKPYKAIOLIYIO
cpeay.

OBJIQJICHUE METOJaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUA U IMPOBEICHUS
($bU3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTaluu UHPOpMAaIUH,
ONPEAEIIECHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM ISl PA3BUTHS YMEHUU MPOECKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBanus orBojauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Heziel0), B
11 knacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
NPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeaeT BHIOOD
NPOBENCHMUS JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
O0COOEHHOCTEM 00yJaroIIUXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBwkeHue. J[BUKEHHME  MarepualbHOM TOYKH  TIO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI)KCHUE CHAPSIIOB, IIEMTHBIC U PEMEHHBIC Mepelayun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3y4yeHue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIIHNX TET.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM pPAaBHOBECHS TBEPAOrO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunerndeckass sHeprus MarepuainbHOM TOukH. Teopema 00 HW3MEHEHUU
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHUYECKOW DHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAash TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOILECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneiThl 10 MU PY3UN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIydCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBo TemnoThI Ipu Temonepesaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh MPOIECCOB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OYTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3/IyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YAenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y AelbHas TerioTa miaBienus. Cyoaumanusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TTAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznea 4. JaekTpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuumn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  Pasnocth
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJUIOB OT TeMreparypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacijiaBax  JJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboia, runep6osa, ux rpaguKu U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BHUBI TEIUIONEPEIayH, TEIJIOBOEC PAaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, 2JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJMTHUYECKAS TUCCOIMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHUTHL.  B3amMmonelcTBUe  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapTuHa JMHUA MarHUTHOMN
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalTPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYIAs CWia HWHAYKIHAHW. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUAKYIIEH CHIIBI MHIYKIMH OT CKOPOCTU WM3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMx KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUYECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0 IHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAHIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune otpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas CHila TOHKOM JuH3bl. IlocTpoeHue uzo0OpaxeHHil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHHWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHILIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodopBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['panuiel TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctymnaTs
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILCHHE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €r0 YACTOTOM. DHEPIrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTUUECKOE NpPHUMEHEHHe: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TMEpPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE MMPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPU3MKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connue. ConHewyHass axkTUBHOCTh. Mcrounumk sHeprun CosiHIA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM NOCIEIO0BAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXO0XKACHUU U 3BoIonuu CosHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3beranue rajiakTHk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEIeNIeHUs MOJI0KEHNUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHON M ATUYECKOMN cepax NeaTeTbHOCTH YeIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABIICHUMN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TE€HEepaTop MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIEeCcTBa, PaCIIMpPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUAs 3CTETUKY HAYyYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYCBBIMH TOHATHIMU M METOJAMH
bu3nuecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUYECKYIO O0O0JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (HU3HUUYECKOTO COAEP)KaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILIECTBIIAThH OOIIEHNUE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa W KaXJOr0 yYaCTHHKAa KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEINOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, HX pPe3yJbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

IPUHUMATD ce0sl, MOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSTEeIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nmponecce JOCTHKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOTrPaMMBI
mo (Qu3MKe I YpPOBHS CpPEIHEro oOImero oOpa3oBaHUS y OOYy4YarOIMUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, MpeAnoIararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIECH CTPEMIJIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIGKTPOJMHAMUKHA:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBMKCHHUE, CBOOOTHOE TMaJeHUE TeN, IBWKCHHE IO OKPYXHOCTH, WHEPIHS,
B3auMoJieiicTBrE Tel, Auddy3usi, OpOYHOBCKOE IBMKCHHE, CTPOCHUE KHUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBeCHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AINS, KUIICHUE,
BJIQXKHOCTH BO3/yXa, TIOBHIIICHNE JIABIICHUS T'a3a NP €r0 HArpeBaHUH B 3aKPHITOM
cocyzle, CBSI3b MEXKIy I[apamMeTpaMd COCTOSHHS Ta3a B  H30MpoIleccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, MYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3UUYCCKYIO BEIUYHHY C IPYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHUS W EAWHMIIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
NpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKHA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M NIPUHIIMIIBL: 3aKOH BcemupHoro Tsarorerus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW DHEPTUU TETUIOBOTO JABMKEHUS MOJICKYJI C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX W3MEPEHHU, MPU 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHs U HCIOIb30BaTh HU3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpPOBATh pe3yNbTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON HMH(POPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOJIy4aeMyIo HH(OPMALINIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO pACHpeneNsaTh OO0S3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHU:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MO/IEei:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SBICHUS (IPOLECCH) U OOBIACHIATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsi, 3JEKTPOMArHUTHBIE KoJeOaHUs W
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHIYKIUST MarHUTHOrO Mojsi, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJIEKTPUYECKOr0 M MAarHUTHOTO TNOJIEH, MEPUOA M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CUjia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA W MPOLECCHI, HCIIONb3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPUO/I MOTypaciaaa, SHEPTUsl CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISIT 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHECHMUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IIPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAenaTh BEIBOABI MO pe3yabTaTaM HUCCIICIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOuMbIe [UIsl €€ pEelIeHUs, NMPOBOJUTh PAcu€Thl M OLIEHHWBATH PEAIBLHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  MPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOrO UCHOJIb30BAaHUS B IIOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3jMYHBIX COLUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpyHNbl, PALMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBI TEPMOAMHAMITKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
®du3rka — HayKa 0 IpUpo/Ie.
1 H MeT(?)IK bl HO?I;)H:HI/iI 1 0 0 bubmmorexa [JOK
aydJHbIC )it https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u Mecto pusuku B
5 (GhOopMHPOBaHUH COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
3 Bxonnas koHTpoJibHas paboTa 1 1 0
AHanIu3 KOHTPOJIbHOM paboThI
MexaHn4eckoe JTBUKEHUE.
4 OTHOCI/ITGJII:HOC?B MEXaHHYECKOTO 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0c3508
newxenusd. [lepemenienne, CKOpoOCTb,
YCKOpEeHHue
5 PaBHOMepHOE NpsIMONIHMHENHOE 1 0 0 bubnuoreka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSAMOIMHENHOE 1 0 0 bubmuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
7 CBobogHOe maieHne. Y CKopeHue 1 0 0 bubnmuorexa [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
3 KpuBonuneiinoe 1BUKEHHE. 1 0 0 bubnuorexa [IOK

JIBrKeHHe MaTepuaabHOM TOYKH 110

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH

[Tpuniun otHocuTenpHOCTH ["anues.

9 HMuepumanbHbIe CHCTEMEI OTCUETA bubmorexa [JOK
Pl . ’ https://m.edsoo.ru/ffOc3be8
IIepsbiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
10 CyIepno3uiuy cuji. BTopoii 3akoH bubmorexa LOK
yuep ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa 711 MaTepraIbHOW TOYKH
Tperuii 3akon HproToHa 1151 bubnuorexa [JOK
11
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna
12 TsokectH. IlepBas kocMuyeckast bubmorexa [JOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
13 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment tpenus.
14 Cuna czn OTI/IBJICI?I/IqS)I pu BI/I)P;CCHI/II/I bubmorexa HOK
P P https://m.edsoo.ru/ffOc3f76
TeNa B JKUAKOCTH UJIY ras3e
15 AJIMUHHCTpaTUBHAS] KOHTPOJIbHAS
pabora 3a 1 yeTBepTh
AHaIn3 KOHTPOJILHOM paboThI
IloctynarensHOE U BpamaTeIbHOE
T P i bubmuorexa [JOK
16 JIBIDKEHUE a0COJIFOTHO TBEPIOTO Tea.
https://m.edsoo.ru/ff0c41a6
MowmenTt cuibl. [1nedo cumel. YciaoBus
paBHOBeECHUsI TBEPJIOTO Tea
NMitynbsc MmaTepraibHON TOYKH,
17 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmnoreka [JOK

WUmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE BHKEHHE

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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PaboTa 1 MOIITHOCTE CHJIBL.
Kunerndeckas sHeprus

bubmuoreka [JOK

18 .
MaTepuanbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEPT U
[TorennmanesHas 3HEPrUsl.
[ToTenuuanbHas s3HEpPTUs YIPYyro
19 nehopMUPOBAHHON MPYKUHBI buGnnorexa LIOK
PMHP YIB! https://m.edsoo.ru/ff0c461a
[ToTeHmanpHas YHEPTUS Tea BOIU3U
MOBEPXHOCTU 3EMIIH
[ToTrennuanbHBIC 1 HEOTCHITMATBLHBIC
cuiibl. CBsA3b pabOTHI
20 HENOTSHIHAIbHBIX CHJI C H3MCHEHHUEM bu6mmoreka [IOK
MEXaHUYECKOU SHEPTUU CUCTEMBI TEII. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu
JlaGopaTtopHnast pabota
«HccnenoBanue cBs3H pabOTHI CUITBI C
21 M3MEHEHUEM MEXaHUYECKOW SHEPTUU bubmorexa HOK
P https://m.edsoo.ru/ffOc461a
TeJa Ha MPUMEpe PacTsHKEHUs
PE3UHOBOIO KI'yTa»
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
22 KMHETHUYECKOU Teopuu. bpoyHoBCcKOe bubmmorexa [OK
pu. BpOyH https://m.edsoo.ru/ffOc4dc2
nswxkenue. Auddysus
Xapaxkrep IBHKEHUS U
93 B3aMMO/ICCTBUS YaCTHI] BEIIECTBA. bu6mmorexa [IOK
Mojenu cTpoeHust ra3oB, KUIKOCTEN https://m.edsoo.ru/ffOc461a
Y TBEPIBIX TN
24 Macca monekyin. Konngecto bubnmnorexa [JOK

BemiecTBa. [locrossuHas ABoraapo

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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TeroBoe paBHOBecue. Temneparypa

25 u e€ usmepenue. lllkana remneparyp
Lenscus

26 Wneanpnsiii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

97 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBUJKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

bubmuorexa [JOK

28 3akoH JlanbToHA. I'a30BbIe 3aKOHBI httos://m.edsoo.ru/f0c461a
JlaGopaTtopHnas pabota

29 «HccnenoBanue 3aBUCUMOCTH MEXKITY bubnmnoreka [JOK
MapaMeTpamMu COCTOSTHUS https://m.edsoo.ru/ffOc461a
pa3peKEHHOT0 Ta3ay

30 M3onponeccsl B UACAIBHOM ra3e U ux bubnuoreka [IOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

31 criocoOsl e€ n3mMenenus. Konnyectno bubnnorexka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEprus 0IHOATOMHOTO UEATLHOIO
rasa

bubmuorexa [JOK

32 Bupst rerionepesau https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BELIECTBA.

33 KonunuecTBo Tennotel npu bubnuorexa [IOK

Terutonepenave. AaunadaTHBIHA
nporecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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34 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 bubmuorexa [IOK
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ff0c5efc
Heob6patumocts npoiieccoB B

35 npu (F)) e. Bropoii I;aIIjOH bubmmorexa LHOK

PHpOJLE. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU

36 [Tpuniun nevicteus u KII/ TernmoBoit bubnuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a

bubmuorexa [JOK

37 K KIT
Huier Kaprio i ero KT https://m.edsoo.ru/ffOc461a

38 DKosoruyeckue npoodaemMbl bubnnorexa [HOK
TETUIOPHEPTreTUKHU https://m.edsoo.ru/ffOc461a

39 Oo6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme

40 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

41 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTETbHAS

42 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH bubmmorexa [OK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
aMmopdHbIe Tea. AHU30TPOIIHS
43 CBOI?II)SFB KpHCTAJIJIOB }I(Tlf KHE bubmorexa HOK
P F AR https://m.edsoo.ru/ff0c65f0
Kpuctayisl. COBpeMEHHBIE
MaTepuabl
44 [1naBrneHue u KpUCTaIIN3ALIUS. bubnuorexa [IOK

VY nenpHast TeIUI0TA TLIABICHUS.

https://m.edsoo.ru/ff0c6708
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CyO6numarus

45 VYpaBHEeHHE TEIUIOBOroO OataHca bubmmorexa [IOK
p https://m.eds00.ru/ff0c6820
DneKTpu3anus Tel. DINeKTPUISCKUi
46 3apsia. [[Ba BUIA SJCKTPHUECKUX bubmmorexa [JOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOOHUKH, TUIIEKTPUKH H
47 H(I))J'I HOBO HIfKI/I 3a1fcl))H COXpaHEHUA Bubmaorexa ITOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumopeiictBue 3aps10B. 3aKOH
48 Kyiona. TodeyHbIi 3IEKTPUUECKA I bubnmorexa LOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
49 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edso0.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpoCcTaTH4ecKOro
50 roiist. [Toreniman. PasHocts bubmmorexa LHOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TIpoBOAHNKY M TUDIEKTPUKH B
51 anpeKT I(l)CTaTI/I‘IGI([JKOM noljw bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
N bubmuorexa [JOK
2 K
S Jrexrpodmrocte. Koriencarop https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TIIOCKOTO
53 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
54 JlaGopatopHas pabota "M3mepenue bubnuorexa [IOK
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ANEKTPOEMKOCTH KOHIeHcaTopa"

https://m.edsoo.ru/ff0c461a

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO

55 amnmapara, CTpyWHOTO TIpUHTEpa 0 bubmmorexa [TOK
pata, CTpyHd puHTepa. https://m.edsoo.ru/ffoc461a
DNeKTpoCcTaTUIeCKAast 3aIlnTa.
3azeMyIeHHE SIEKTPONPUOOPOB
DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
bubmuorexa [JOK
56 Cuna toka. Hanpspkenue. 0
https://m.edsoo.ru/ffOc461a
Comnpotusnenue. 3akon Oma J1st
ydacTKa [enu
[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIAHHOE COCAMHCHHE
57 npoBoIHUKOB. JlaboparopHas paboTa 0.5 bubmmorexa LIOK
POBOA ' paToprazt p ' https://m.edsoo.ru/ffoc74f0
«M3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOB
58 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO 0 bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa AJist OTHOM (3aMKHYTOI)
anexkTpuyeckoi nemnu. Kopotkoe
bu6nmoreka [JOK
59 3aMblkaHue. JJaboparopHas pabota 0.5
https://m.edsoo.ru/ffOc7ae0
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMTPOTUBIICHHSI
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
60 METaJIJIOB. 3aBUCUMOCTh 0 bubmuorexa [JOK
COIIPOTHUBIICHHS METAJIIIOB OT https://m.edsoo.ru/ffOc461a
TeMreparypbl. CBEpXITPOBOAMMOCTh
61 DJIEKTPUUECKUI TOK B BaKyyMe. 0 bubnuotexa [JOK

CBolicTBa AJIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/ff0c461a
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[MoynpoBoAHUKH, UX COOCTBEHHAS U

62 IIpUMecHas POBOAUMOCTb. CBOICTBA 1 bubnmoreka [JOK
p—n-niepexona. [TonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUECKHUI TOK B pacTBOpax 1

63 paciuiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B Ta3ax.

64 CamocTosiTenTbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Lmazma

bu6mmoreka [IOK
65 Oboduierne o Teme DekTpoHa L https://m.edsoo.ru/ff0c461a
bu6mmoreka [IOK

66 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edsoo.ru/Ffoc88be

67 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
PesepBHblil ypok. O6o0maromumii ypok bubnuoreka [IOK

68 1
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jara nudpoBbie
Nen/m Tema ypoka Kontpoabubie IlpakTuueckue p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
ITocTossHHBIE MAarHUTEI U UX
1 B3auMOJIelcTBHE. MarHuTHOE IIOJIE. 1 0 0 bu6nmorexa LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsuTHoOe 1oJie TPOBOTHUKA C
5 ToKOM. OnbIT DpcTeaa. 1 0 0 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 Bxonnas koHTpoJibHas paboTa 1 0 0
AHaIn3 KOHTPOJIbHOM paboThI
4 JIaGopartopHas pabota «3yueHue 1 0 1 bubmorexa LHOK
paTopHai p i https://m.edsoo.ru/ff0c98fe
MarHUTHOTO TIOJIsI KATYIITKA C TOKOM)
JlelicTBMEe MAarHUTHOTO IIOJIS Ha
POBOAHMK ¢ ToKOM. Cuiia Amnepa.
JlaGopaTtopHnas pabota bubnmnorexa [JOK
5 . 1 0 1
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
6 BIDK cs 3apsHKEHHYIO YacTH 1 0 0 bubmrorexa LIOK
ABIDIYIILYIO P yio - https://m.edsoo.ru/ff0c9df4
Cwuia Jlopenna. Pa6ota cuitel Jlopenia
bu6nunorexa LIOK
7 DeKTpOMarHuTHasg UH ns. [Torox 1 0 0
p YR https://m.edsoo.ru/ff0c9df4
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BEKTOpa MarHUTHOM uHAyKIuu. IC
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
uHaykiuu Papanes

JlaGopaTtopHnast pabora

nACaJIbHOM KoJie0aTeIbHOM KOHTYPC.

8 «HccenoBanue ABIECHUS buGnuorexa [IOK
N https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOU WHIYKITHH
NHnykTuBHOCTD. SIBIIeHUE
9 camouHAykiuu. 3J1C caMOMHIYKITUH. bubnnorexa [JOK
OHeprus MarHUTHOT'O NOJISl KaTyILLIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHuyeckue ycTporucTBa U X
MPUMEHEHHUE: IOCTOSIHHBIC MarHUTHI,
10 AJIEKTPOMATHUTBI, YJICKTPOIBUTATEITH bubmmorexa [JOK
P ’ P ’ https://m.edsoo.ru/ff0c9df4
YCKOPHUTEIIH JIEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb
1 O6o6maromuii ypok «MarautHoe bubnmnorexa [JOK
noJie. DJIEKTPOMarHuTHasE MHIYKIUSD) https://m.edsoo.ru/ffOcab82
CB0OOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHnyeckue
12 KoJieOaHus. Y paBHECHUE bubmorexa LOK
7P . https://m.edsoo.ru/ffOcaf06
TapMOHUYECKHX KOIeOaHUH.
[IpeBpamienue 3eprun
JlaGoparopHas paboTa
13 «HccneqoBanue 3aBUCUMOCTH but6mmorekxa [IOK
nepuoJia MajbIX KoieOaHui rpy3a Ha https://m.edsoo.ru/ff0c9df4
HUTH OT AJTUHBI HUTH U MAcChI TPy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
but6mmorekxa [IOK
14 AIIEKTPOMArHUTHBIC KOJIEOaHUs B

https://m.edsoo.ru/ffOcb820
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Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

AIIMI/IHI/ICTpaTI/IBHaSI KOHTPOJIbHAaA

bubnmoreka [IOK

15 pabora 3a 1 yeTBepTh https://m.edsoo.ru/ff0c9df4
AHaM3 KOHTPOJIBHON paboThI
16 ®opmyna Tomcona. 3akoH bubnmnoreka HOK
COXPAHEHUS SHEPTUH B UACATBHOM https://m.edsoo.ru/ffOch9c4
K0JIe0AaTETbHOM KOHTYpE
[IpencraBienue o 3aTyXaroMMX
KosieOaHusx. BelHyXKIeHHBIE
17 MexaHuuyeckue konebanus. Pesonanc. bubmmorexa [JOK
https://m.edsoo.ru/ff0cbb86
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KoseOaHus
[lepemennsbiit Tok. CHHYCOMIATBHBIN
NepEeMEeHHbII TOK. MoIHOCTh
18 MEPEMEHHOTO TOKA. AMIUITUTYTHOE U bubmmorexa [JOK
N https://m.edsoo.ru/ffOcbd34
JIEHMCTBYIOIIIEE 3HAUEHHUE CUJIBI TOKA U
HaIPsKEHUS
Tpauncdopmarop. [IpousBoacTso,
19 ngpeni{apn HOT1;C6J1;)€HI/IC bubmorexa LOK
. https://m.edsoo.ru/ff0c9df4
3JIEKTPUYECKON IHEPTUU
VYCTpoiCTBO U MPAKTHYECKOE
20 IIPUMEHEHHUE IEKTPUYECKOT0 3BOHKA, bubmmnoreka HOK
reHeparopa NepeEMEHHOr0 TOKa, JIMHUN https://m.edsoo.ru/ff0cc324
AJeKTpoIepeaayd
DKOJIOTUYECKUE PUCKHU ITPU
21 MIPOU3BOACTBE JEKTPOIHEPTUU. bubnuotexa [JOK

Kynbrypa ucnonszoBaHus
JIEKTPO3HEPIUH B TOBCEHEBHOMN

https://m.edsoo.ru/ff0c9df4
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KHU3HHU

MexaHHUEeCKUE BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocth

bubnmoreka [IOK

22
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeynsbie ¥ MPOIOTHHBIE BOTHBI
3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
23
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
24 cBoMcTBa U ckopocTh. [1Ikana bubmorexa LIOK
p ’ https://m.edsoo.ru/ffOccfeQ
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBE paTuOCBI3U U
25 TeIJ)IeBI/I eHI/IE PazButue cpencts bubmmorexa [IOK
ACHITE ped https://m.edsoo.ru/ffocadf4
cBs3u. Paguonoxarus
26 KonTtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsAMosIMHENHOE PaCIPOCTPAHEHNE
27 CBpeTa B OJIHOPO HIZ)ITI cpe epToqequHTI brbmmorexa [IOK
AHOPOL peze. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpakeHue cBeta. 3aKOHbI OTPAKEHUS
28 cgeta. [locTpoenue n3odpakeHuit B brbmmorexa LTOK
' p p https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
29 BHYTpEHHee oTpaxkeHue. [IpenenbHblit bu6muoreka [IOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
30 JlabopaTtopHas pabota «M3mepenue bubmmoreka [JOK
MoKa3aTelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
31 JIunssl. [TocTpoenue n3obpaxeHuil B bubmuoteka [IOK
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nuH3e. Popmysia TOHKOU JIMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

bu6nmoreka [IOK

32 «HccnenoBanue CBOMCTB
A . https://m.edsoo.ru/ff0c9df4
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
33 6enoro cBera. LlBet. JJaboparopHas bubmuorexa [JOK
pabora «Habitoienue aucrepcuu https://m.edsoo.ru/ff0c9df4
CBETa»
34 Wntepdepennus crera. Audpakius bubmmoreka [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
35 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
36 OnTuveckre MPUOOPHI M YCTPOWCTBA U bubnnorexa [JOK
YCIIOBHS UX 0€30MacHOTO MPUMEHEHUS https://m.edsoo.ru/ff0c9df4
['paHuUIBI TPUMEHUMOCTH
37 KJ1laccuueckoi MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMATIbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
38 3amenJIeHHe BpPEMEHH U COKpallleHue brbmmorexa LTOK
. P patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
39 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U Bubmmorexa [IOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
KonTponbhas pabota «OnTuka.
. bubmuoreka [{OK
40 OcHOBBI crielMaNIbHOM Teopun

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otoubl. Dopmyna [lnanka. DHeprus

bubnunoreka LIOK

41
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHNE Eu6 [TOK
nOIMoTEKA
42 . A.T.
Porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs! poTor(pdexTa. YpaBHEeHUE
43 BﬁHmTegHa nq;(bq)OToaq)(i@)eKTa bubmorexa LOK
g ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H.
44 JlebeneBa. XuMuueckoe IeiCTBHE bubmorexa [IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTBa U
45 MIPaKTUYECKOE TPUMEHEHHUE: bubmmoreka [JOK
dboTo31eMEHT, HOTOATUHK, https://m.edsoo.ru/ff0c9df4
COJIHEUHas1 baTapesi, CBETOIUO
46 Pemenne 3aga4 mo reme «JIEMEHTBI bubmmoteka IIOK
KBAHTOBOM OITHUKI)Y https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcona. OnbITHI
47 Pezepdopna o paccesHUIO 0-4acTu bubmmorexa [TOK
PLOPA P t https://m.edsoo.ru/ff0d091a
ILtanerapnast Moaenp aToMa
bu6nmorexa LIOK
4 IT b
8 OcTyIaTR bopa https://m.edsoo.ru/ff0dOafa
Hznydyenne u noriomieHue (OTOHOB
49 I I/I}ll'l exoJie aTOMallJl co H(()I;O OBHS bubmorexa [JOK
p pexo . a P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Ipyroi. Buasl criekTpoB
BonnoBeie cBolicTBa yacTul,. BomrHbI
N bubnuotexa [JOK
50 ne bpoins. KopnyckymnspHo-

BOJIHOBOM AyaJiu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXJICHHOC U3JIYUCHUC

o1

52

53

54

55

56

OTKpHTI/Ie PaanOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpeneneHuo cocraBa

PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
pPaZlOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

3Hepr1/m CBs3U HYKJIOHOB B A1pC.

SnepHbie peakuu. SaepHblil peakTop.

[Tpo6ieMbl, IepCIEKTUBBIL,
SKOJIOTUYECKHE ACTIEKTHI SIIEPHOM
SHEPIreTHKHU

OnemeHTapHble YacTULbl. OTKpBITHE
no3UTpoHa. MeTob! HaOMOIeHUS U
PEruCTPaLK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaaMeHTalIbHbIE
B3anMoaercTBHA. EMMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

Oransl pa3BUTUS ACTPOHOMUMU.
[IpuxiagHoe 1 MUPOBO33pPEHUYECKOE
3HaYeHHe acTpOHOMHUU. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/IbI, IIJIAHETHI, MX BUJIUMOE
nBrxenre. CojIHEUHAasI cUCTEMA

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc9df4

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4
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https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0c9df4

Comnure. ConHeunas akTHBHOCTD.

bubnunoreka LIOK

> Uctounuk sueprun CosHia v 3BE311 https://m.edsoo.ru/ff0c9df4
3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM

58 MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee bubmmoreka [JOK
ctpoenue 38&3/1. COBpeMeHHbIE https://m.edsoo.ru/ff0c9df4
MPEJICTABICHUSI O TIPOUCXOXK/ICHUU U
sBomonu CoJHIa U 3BE3]

Muneunsiii [1yte — Hama ['anakTuka.

59 ITonoxenue u aemxenne CoJiHIA B bubnunoreka LIOK
lNamakrtuke. ['anaktuku. Y€pHbIE ABIPBI https://m.edsoo.ru/ff0c9df4
B SIJ[pax rajakTHK
Bcenennas. Pasberanue ranakTuk.

60 Teopus bosbmoro B3peIBa. bubnuoreka [IOK
PenukroBoe uznydeHue. https://m.edsoo.ru/ff0c9df4
MeraranakTuka

61 Hepemennsie mpo6ieMbl acTpOHOMUU bubmmorexa LIOK

https://m.edsoo.ru/ff0c9df4

62 Hroroas xouTpoapHas pabora
AHanu3 UTOroBOM KOHTPOJIbHOU
pabotel O606matomuii ypok. Ponp

63 (GU3UKU ¥ aCTPOHOMUM B bubmuorteka [IOK
3KOHOMHYECKOM, TEXHOJIOTHISCKOM, https://m.edsoo.ru/ff0c9df4
COLIMAJILHOW U ATHYECKOH cepax
JEeSITeIbHOCTH YeJI0BEKa
Ob6o6maromuit ypok. Ponb u mecto

64 bu3uku u aCTpO}I,{pOMI/II/I B bubmmorexa LIOK

. . https://m.edsoo.ru/ff0c9df4
COBPEMEHHOM Hay4yHOI KapTUHE MUpa
65 Ob6o6maromuit ypok. Posb bubmuoteka [IOK



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

busnueckoit Teopun B GOPMUPOBAHHUH
MIPEACTABICHHUH O HU3UIECKOM
KapTHUHE MHUpa

https://m.edsoo.ru/ff0d1784

Ob6o06maromuii ypok. Mecto

66 ¢du3nveckoil KapTHHBI MUpa B 00IIEM 1 Bu6muotexa [JOK
PALly COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0d1784
HaYYHbIX IIPEJCTABICHUN O IPUPOJIE
PesepBHBI ypok. MarHuTHOE 110JIE. bubnuoreka [IOK
67 1
DNEeKTpOMarHuTHas MHIYKIHS https://m.edsoo.ru/ff0d1784
PesepsHblit ypok. Ontuka. OCHOBBI
68 CHeIHAalbHOM Teopun 1 bubmmorexa [JOK
B P https://m.edsoo.ru/ff0d1784
OTHOCHUTEJIBHOCTH
Pesepnsiii ypok. KBantoBas gusuka.
69 aﬂel\f{)eHTbl}iaI:)T OHOMHMH U ! 1 bubmorexa LIOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 69

[NPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






