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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yibTaram
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHON Mporpammebl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c y4y€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyuyeHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ACSATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TakXKe YYHUTHIBAET HEOOXOAMMOCTH peaM3alUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OMPENICNAIOTCA OCHOBHBIC 1€ M3y4ueHHs (PU3UKU HA YPOBHE CPEIHErO OOIIEero
oOpa3oBaHuUsl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKHU: JIUIYHOCTHBIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOUYACT:

® [UIaHUPYEMBbIC PE3YJIbTAaThl OCBOEHUS Kypca (U3UKH HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTAThI 110 roj1aM O0y4YEHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay mo rogam oOydeHus.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoapHBIN Kype PU3NKN — cHCTEeMOOOpa3yIoIni
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HIHEPreTUKHU, TPAHCIOPTA, OCBOCHMS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (DOPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KakK IPUHIMUIBI €r0
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH TTPOOJIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (hu3myeckue Teopuu (GopMHpPOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd W3 OCOOCHHOCTEW IIJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. JlJid KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUsS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wmarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (QU3MKU JOJKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITITIOM MHHUMAJIBHON JOCTaTOYHOCTH H  OOECIEYMBAeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYEHUUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (¢dopMupoBaHHE HHTEpeca MU CTpEeMJICHHS OOYdYalOIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (GOpMHPOBaHHE HAYYHOTO MHUPOBO33PEHUS] KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (¢GopMUpOBaHHE YMEHUH OOBACHATH SIBICHHS C HCIOJb30BaHUEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O poyid (DU3UKHU [JIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoNNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e mpuoOpeTreHne  CHUCTEMBl  3HaHWUU 00  0o0mmMx  (PU3MUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHre yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
OOBbsICHEHUS (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

® OCBOGHHE CIOCOOOB pEIICHHUA pPAa3IMYHBIX 33Jad C SBHO 3aJaHHON
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e mOHUMaHUE (U3MYECKHMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJIQJICHHE METOJIaMU CAMOCTOATEIHHOTO IUIAHWPOBAHHUS U TIPOBEACHHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

® CO3/IaHHE YCIIOBHH AJS Pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wu3yuenne ¢uszuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHETrO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponbp DJKCrepuMeHTa M TEOPUM B IPOLECCE MO3HAHUS IPUPOJBI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m mMecto Qu3Nku B (OpMHUPOBAHUM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMElIeCHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenue aBvxeHWs Tena, OpPOIIEHHOTO TMOJ[ yrioM K TOPU3OHTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydenue aBmxeHust Opycka 1o HAKIOHHOM IITOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHO TOuku. TeopemMa 00 H3MEHEHUHU
KUHETUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CHUJI C U3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHMEM MEXaHUYECKOW SHEpruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsbl Mosekyn. KomnuectBo BemectBa. [locrosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs dactul rasza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoaunamMuueckass cucrema. BHYTpeHHssT 3HEprus TEpMOIAUHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 amgumabaTHOM Tmporecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mamuHbl.  [IpUHOUNBL ~ JEWCTBHST — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevictBust termwtoBod MamuHbl. [{ukn Kapro m ero kosdduimeHT mosie3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH sHEepTrun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuka



OnexTpuzanus Tel. OJEeKTpUYecKud 3apsa. JlBa BHIa 3IIEKTPHUYECKHUX
3apsAnoB. IIpOBOOHUKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpuueckoe 1mosne. Hanpsk€HHOCTh 3nekTpuueckoro mnojs. [IpuHuun
CYNEPHO3ULIUNA AIEKTPUYECKUX Ioser. JIMHMKM HanpsyKEHHOCTH JIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHnaeHcaTop. DIEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MIJIEHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOpP, KONMHUPOBAJIBHBIN aNapar, CTPyMHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAgu
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

M3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstit 3.1ekmpuueckuii mok. Toku e paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEILECTBA.
IlocnenoBarenpHOE, IapajuIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi 1enu. KopoTkoe 3aMbIKaHue.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
nosynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNOM, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 Kiacce OCyHIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBsI3ed C KypcamMu MaTE€MaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.



Buonocus: mexannyeckoe ABMXKEHHE B KMBOW mpupoje, nuddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKME IBUKEHUN C HCIOIH30BAHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YMCIIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUSA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIWY TOJIS TOCTOSIHHBIX MAarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJieHUE. [[BHKEHUE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
MHOYKIAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
ITPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.



NHnykTUBHOCTh. SIBIEHHE CAaMOMHIYKUHMHU. OJIEKTPOJABIKYIIAs  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO ITOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebGarenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konebanws. [lepuona, wactora, amrmumryga u ($aza KoeOaHUN.
IIpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH CcOXpaHEHUS
HHEPrUU B UJCATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux kojieOaHusIX. BbIHYKI€HHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHykeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

[lepemenHblii TOK. CHHYcCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEEC 3HAYEHUE CUJIBl TOKa W
HaIIPSOKCHUS.



Tpanchopmarop. IlpousBoacTBo, nepenavya U NoTpedICHUE SICKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE AMIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue ycTpoWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIIEKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COCAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb TUHUY 3TIEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MajbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne TmEpEeMEHHOr0 TOKa B ILEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
uHrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpPOMCTBAa M MPAKTHUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu



O6pa3oBaHue U pacpoOCTPaHEHHE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTPAKEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CioxHbIi cocTaB 6enoro cera. L{ser.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue YyCTpONCTBA M MPAKTHUYECKOE MNPUMEHEHHE: OYKH, JIyTa,
doToamnmapaT, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBO/A.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.



Hab6mronenue natepdepeHimm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH
['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTsel
CHELUATbHOW TEOPUU OTHOCUTEJIIBHOCTHA: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpAIIECHUE
JUTVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
Y UMITyJIbC (POTOHA.

OTtkpoiTue U ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue OuHmTeitHa st poroddderra. «KpacHas rpanuiiar»
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauop.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Ombitel Pesepdopra mo paccessHuo o -4acTHIL.
[Imanerapnas mogmens aroma. llocrynmater bopa. U3nydyenue u mormonieHue
¢$OoTOHOB TpU TEepexojie aToMa C OIHOTO YPOBHSA JHEPTUM Ha Jpyrou. Buuel
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BosiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopnyckyisipHO-BOJIHOBOM
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HaOmnronenue nMHeRYaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bnusitnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnass monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMU SJIEMEHTAPHbBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nyueckoi KapTUHBI MUpA.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).



Pasnen 8. DjieMeHTBHI AaCTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3BE37. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE ABIPHI B sApaX
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, manet, Mueunoro [lyru.

Oo0o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TCOPUHU
B (opMHUpOBaHMM TPEACTABICHUNA O (PUIMYECKOM KapTUHE MHUpa, MECTO
(¢buU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcaMM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMOTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopwsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIENb, N3MEPECHHE.



Mamemamuxa: pEMIEHHWE CUCTEMBI YPABHEHHWM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MNPHU3HAKKH TOJI00MS TPEYroJIbHUKOB,
oTmpeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTALIMYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKHU, CHEKTPaJbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIHMX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHE B3aNMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA ~ OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
JeATEeIbHOCTh MHAUBUIYaJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENeNATh IENU JACSITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.



ba3oBble ucciaenoBarejbcKue 1eHCTBUSA!

BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7au (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHaJIW3UpPOBaTh IMIOJYYECHHBbIE B XONE PEUICHUS 3a/laud  pPe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTh 3HaHUA TO0 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AaHAIMU3,
CUCTEMATHU3AIMIO U HMHTEPIPETANui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MPE/ICTaBIICHHUS;

OLICHMBATh JI0CTOBEPHOCTh HHPOPMALIUK;

UCIIOJB30BaTh  CpPeACTBa  HMH(POPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX M  JTHUYECKMX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax c
y49€TOM Ha3zHAYeHUS] HHPOPMAIIUU U TIEICBOM ayIUTOPHH, BEIOUPAsi ONTUMATILHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.



KoMMyHuKaTHBHbBIe YHUBEpPCaJbHbIe Y4eOHbIe NelCTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOHU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHJHOW M WHJMBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUSA MO €€ JOCTH)KCHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJAOTO y4JaCcTHHMKAa KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBAaTh HJEH C MO3ULUU HOBU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOoThI C YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



JaBaTh OIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTHUBHI B NIESITEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHalM3e pe3yibTaToB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMATh MOTHUBBI W apTryMEHTBhl JPYrHMX IMPU aHalU3€ pPe3yJbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPILICHCTBYETCS HIMOIIMOHATLHBIH UHTEJIEKT, MpeAnoaararo i
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJs U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH UHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:



JEMOHCTPUPOBATh HA MpPUMEpPaxX poJib U MECTO (U3UKH B (HOPMUPOBAHHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaabHas TOUKa, MHEpLHUAIbHAs CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij PU PELICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHHMsI BELIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMoieicTBUe Ten, TUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPJIBIX TeJN, U3MEHEHHE 00bEMA Tell IIPU HarpeBaHUM (OXJIAXKIEHNN), TETIJIOBOE
paBHOBECHE, HCIIAPEHMUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALMsA, KUIICHHUE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IPU €r0 HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aLMs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE JBMKEHHE, UCIOJIb3Ys (PU3MUECKUE BEITUYMHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Tela, CWIIA,
MMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MexaHM4YecKash MOIIHOCTh; NPH ONUCAHWU NPaBUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIIONBb3ysl (PU3MYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TEeMIleparypa, CpeaHss
KMHETUYECKash SHEPIus XaOTHYECKOI0 JABMIKCHHUSA MOJIEKYJI, CPEAHEKBaApaTHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3Heprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATeNsl; NpH ONUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMbIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIUUYHNHAM;

ONMCBHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEMUYMHBI: AIEKTPUUECKUU 3apsi,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUCHMsS] WU EIUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BENTUYHHY C IPYTUMH BEIMYMHAMU;



aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBICHUS, UCTOJBb3YsS (HU3UIECKUE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYMEPIIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHUAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS
AIIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, mpu 3TOM pasiiiyaTh CJIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3jinuarh YCJIOBHUS UX O€30MaCHOTO HCIIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBAaHUSA, IMPOBOJIUTH OMBIT H
bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHU;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMUH B
BH/JIC TAOJINIT ¥ TPa(pUKOB, AENIaTh BEIBOABI IO pe3yIbTaTaM UCCIICAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOECKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIe 3a7a4d C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MYCCKON BEIIMYUHBI,

peraTh KaueCTBEHHBIC 3a/1a41: BBICTPAUBATh JIOTHYECKH HEITPOTHUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU



U MPEJCTABJICHUS y4eOHONW M Hay4YHO-TIOMYJISIPHOM MH(OpMAINH, MTOJyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATD MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbsI U COONIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIBHBIX pOJEi,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLIEHUBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh M €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULbBl TPUMEHEHUS H3YYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbIM UCTOYHHMK CBETA, SACpPHas
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MpH pPELIeHUH (PU3MUECKUX
3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HKHU: DJIEKTPUUYECKAS] TPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHBIE KOJ€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YAd (PU3NYECKUE BEIUUYUHBIL:
ANEKTPUYECKUI 3apsjl, CHJIa TOKA, JJIEKTPUYECKOE HANpPsSKEHHUE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHIYKIOUS MAarHATHOTO MOoJjs, cuia Awmmepa, cuina JlopeHna, MHIYKTUBHOCTH



KaTYILIKW, SHEPrus JJIEKTPUYECKOrO0 M MAarHUTHOTO MOJed, MEepuoJl U 4acToTa
KojeOannii B KoseOaTeaTbHOM KOHTYpE, 3apsi W CWia ToKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs U EAUHMIIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAaHHYIO (PU3WYECKYyI0 BEIWYUHY C JAPYTHMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIJIep, NPU ONUCAHUU TMPABWIBHO TPAaKTOBAaTh (DU3WUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIuM3UpOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOB3YS (PU3UUYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

OMPENIENIATh HAMIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENOBATh 3aBUCUMOCTH (M3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH



pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUIl U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOJroiaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUI B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOM
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4ydl C SBHO 3aJlaHHOW (DU3UYECKOM MOJIETBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHWH  Y4eOHBIX  3aJa4y  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW W HAyYHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALUIO;

OOBSICHATh MNPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUtst o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacHpelensiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB u (ungpossbie)
Ne /i Konrpoabusie IIpakruyeckue
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypchbl
Pazgean 1. DUBUKA U METO/AbI HAYYHOI'O IO3HAHUSA
11 du3nKa 1 METOAbl HAYYHOTO 5 but6moreka [JOK
' MO3HAHMS https://m.edso0o.ru/7f41bf72
Wroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemarunka 5 buommorexa OK
' https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 butmoreka [JOK
' MEXaHHUKE https://m.edso0.ru/7f41bf72
Wroro no pazneny 18
Pazgean 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOINHAMHNKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KAHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
3.2 ‘ OCHOBBI TEPMOJMHAMUKHU 10 1 but6moreka [JOK



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

ArperatHble COCTOSIHUSA

bu6mmoreka IJOK

3.3 . D 5
BCHICETRE. HRASOBbIE https://m.edsoo.ru/7f41bf72
epPeXoabl
Wroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmmoreka [IOK
4.1 10
IIEKTpOCTATH https://m.edsoo.ru/7f41bf72
' ' P https://m.edsoo.ru/7f41bf72
cpenmax
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoauvecTBo yacoB DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
MarauTHo€ MoJie. bu6mmoreka IJOK
1.1 11 1 3
DIeKTpOMarHUTHAS] HHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4ecKue 1 9 1 bubmoreka IIOK
' AJIEKTPOMArHUTHBIC KOJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue u 5 1 bu6mmoreka IJOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI ClielIMaIbHONW TEOPUU 4 1 bubmoreka IIOK
' OTHOCUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4



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

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTHUKU 6 bubmorexa [IOK
' . https://m.edsoo.ru/7f41c97c
4.2 Ctpoenune atoma 4 bubmotexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
4. A
3 TOMHOC A7pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEMEHTBI ACTPOHOMUH U

5.1
acTpo(pu3uKu

7 1

Hroro no pazaeny 7

Pazgea 6. OBOBIHIAIOLIEE IIOBTOPEHHUE

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

bu6mmoreka IJOK
A 4
0 Obobuwaiowee noBTopeHHe https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PeszepBHOE Bpems 3

OBUIEE KOJIMHECTBO YACOB I10

[TPOITPAMME 08 4



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KouuuecTBo 4acoB Jlara JJIeKTpPOHHbIE HU(PPOBbIE
Tema ypoka Kontpoabusie IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3y4YEeHUA
padoThI padéoTbI pecypchl
Pu3uka — HayKa o
1 npupone. Hayunsie 1 bubmmorexa [{OK
METOJIBI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Poab u mecto puzuku
B (hopMUpOBAHUU
COBPEMEHHOW Hay4YHOU bub6mmoreka [JOK
2 1
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NESITENbHOCTH JIFOJIEN
Mexannueckoe
JBH>KCHUE.
OTHOCUTENBHOCTH
3 MEXaHUYECKOTO 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0c3508
JIBHDKCHUS.
[Iepemernenue,
CKOPOCTh, YCKOPEHUE
4 PaBHOMEpHOE 1 bubmmoreka [{JOK

IPSMOJIMHENHOE

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

JABHKCHUC

PaBHOYyCKOpEHHOE
5 HpHMO?II/IHeI;iHOC bubmorexa [TOK
https://m.edsoo.ru/ff0c372e
JIBUKECHUE
6 Siig;::;: HAACHHE. bu6mmoteka IIOK
https://m.edsoo.ru/ff0c39cc
CBOOOJIHOTO MaJCHUS
Kpusonunennoe
7 JBUKEeHUE. JIBH)KEHHE bu6aunoreka IIOK
MaTepUATbHON TOYKH https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[TpuaIMn
OTHOCHUTEJIbHOCTH
lNanunes.
8 NueprmanbHbie bubmiorexa LIOK
https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCYETA.
[TepBblii 3aK0H
HrroTona
Macca tena. Cuna.
[TpuHIMIT
9 CYIIEPIO3ULIAU CHIL. bu6mmoreka IJOK
Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Hrrotona s
MaTepUaIbHOU TOYKHU
10 Tperuii 3aKoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrrotona s
MAaTEPHUATIbHBIX TOYEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOIO
tsarorenus. Cuna
TsokecTu. [lepBas
KOCMHUYECKAsI CKOPOCTh

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

12

13

14

15

Cuia ynpyrocru.
3akoH ['yka. Bec tena

Cwuita TpeHus.
Koaddumment tpenus.
Cuna conpoTUBICHUS
IIPY IB)KCHHH TEJa B
XKUIKOCTH WIH rase

[TocTtynarenpHoE M
BpallaTeJIbHOE
NBIDKEHHE a0COIIOTHO
TBEPJOIO Tea.
MowmeHT cuinl. 11nedo
CHUJIBI. Y CIIOBHUS
paBHOBECHUS TBEPIOTO
TeIa

Nmmnynbse
MaTepUaIbHOU TOUYKH,
CUCTEMBI
MAaTEPHUAIbHBIX TOYEK.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3e18

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6morexa IJOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbe cuiibl. 3akoH
COXpaHEHHUS

uMIryabsca. PeaktuBHoe

JIBIDKEHHUE

16

Paborta 1 MOIIHOCTH
cunbl. Kunetnueckas
SHEPTUs
MAaTEPUAIbHON TOUKHU.
Teopema 06
U3MEHCHHUU
KUHETUYECKON
SHEPrUuu

bubmoteka IIOK
https://m.edsoo.ru/ff0c4502

17

18

[ToreHnmanbHas
SHEprusl.
[ToreHnmanbHas
SHEPrus ynpyro
neopMHUpoBaHHOM
MPY>KUHBI.
[ToreHumanbHas
AHEPrus Tejaa BOIU3U
MOBEPXHOCTH 3eMJIH
[ToTenumnanbHbIE U
HETOTCHIINATbHEIC
cuibl. CBs13b pabOTHI

HCIIOTCHIIMAJIBbHBIX CHJI

bu6morexa IJOK
https://m.edsoo.ru/ff0c461a

bu6morexa IJOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

C UI3BMCHEHUEM
MeXaHU4eCKOM
SHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUs
MeXaHU4eCKOM
SHEpPrUuu

JlaGoparopHas paboTa
«HcciaemoBanue cBs3u
pabOThI CHIIBI C
U3MEHCHHEM
MeXaHU4YeCKOM
SHEPruu Teja Ha
pUMEpe PaCTKEHUS
PE3UHOBOTO KIyTa»

20

KouTtponbHas pabota
1o teme «KnHemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE

bu6morexa IJOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
bpoyHOBcKoOe
nekenue. Audpdysus

Xapakrep IBUKECHUS U

bu6moreka IJOK
https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

B3aHMO/ICHCTBUSA
YaCTHII BEIICCTBA.
Mopenu ctpoenus
ra3oB, *KHJIKOCTEH U
TBEPJBIX TEII
Macca mouexyn.

KomnuecTBo BeniecTna.
[ToctrostnHast ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. lllkana
temneparyp Llenscus

25

HUneanpHBIN ra3 B
MKT. OcHoBHOE
ypaBHeHre MKT

bu6moreka IJOK
https://m.edsoo.ru/ff0c4fde

26

27

AOcomroTHas
TeMIlepaTypa Kak Mepa
CpelIHen
KUHETUYCSCKOMN
SHEPTUU IBUKECHUS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Knaneipona

3akoH /lanbTOHA.
['a30BrBIe 3aKOHEI

bu6moreka IJOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

29

30

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamu
COCTOSTHUS
Pa3peKEHHOTO raza»

N3onponeccsl B
UJI€aIbHOM ra3e U Ux
rpaguueckoe
IIPE/ICTABIICHNE

BuyTpeHHss sHEpTUS
TEPMOINHAMHUYECKOM
CHCTEMBI M CIIOCOOBI €&
U3MCHCHHUS.
KonuuecTBO TENa0ThI
u pabota. BuyTrpenHnss
SHEPrus
0JIHOATOMHOTO
HUAeaIbHOrO rasa

bubmoteka IIOK
https://m.edsoo.ru/ff0c570e

bu6morexa IJOK
https://m.edsoo.ru/ff0c5952

31

Bunbl Tenonepenauun

bu6moreka IJOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas
TEIJIOEMKOCTh
BeniecTBa. KoamuecTBo
TETJIOTHI TIPH

bu6moreka IJOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TeruIonepeaye.
AnnabaTHbIN mporece

33

[TepBblii 3aK0H
TEPMOJUHAMUKHU U €TO
MIPUMEHEHUE K
u3orpoueccam

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5efc

34

Heob6paTtumocTs
MPOIIECCOB B MPUPOJIE.
Bropoii 3axoH
TEPMOJUHAMUKHU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6230

35

36

37

38

[TpuHUMIT IEUCTBUA U
KII/I TerioBoii
MAaIInHbI

[uxn KapHo u ero
KII
DKOJIOTrMYeCKHUe
npoOJieMbl
TEIUIOPHEPTE€TUKU

Oo6o0maronmit ypox
«MonexyisapHas
¢usuka. OCHOBBI
TEPMOIUHAMHUKI

bubmoteka IIOK
https://m.edsoo.ru/ff0c600a

bu6morexka IJOK
https://m.edsoo.ru/ff0c6938

39

KouTtponbHas pabota
0 TeMe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MomnekynspHas
buzuka. OCHOBBI
TEPMOTTHAMHUKI)

[Tapoo6pazoBanue u

40 KOHJICHCAIIH. bubmorexa [TOK
https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunexHue
AOcomoTHas U

41 OTHOCHUTEIIbHAS bubmmoreka [JOK
BJIQYKHOCTh BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacepimennsii nmap
TBEpnoe teno.

Kpucrannuueckue u
amop(dHbIe Tena.

42 AHM30TPONHS CBOKCTB bubmmoreka [JOK
KpucTauioB. XKuukue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.

CoBpeMeHHbIE
MaTepHuabl
[LnaBnenue u
KpHCTaJIIA3aIIHs.
43 Vlj:[eanaﬂ TCEJ'IOTa bubmorexa HOK
https://m.edsoo.ru/ff0c6708
TIJIaBJICHUS.
Cyb6numanus
44 YpaBHEHUE TEIIIOBOTO bubmmoreka [JOK

Oajranca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

46

47

48

BJIGKTpI/IBaHI/IH TCJI.

DNeKTpUYECKUM 3apsi.

JIBa BHa
AIEKTPUUECKUX
3aps0B
[IpoBoiHUKH,
JADJICKTPUKHU U
MOJYTIPOBOAHUKM.
3aKOH COXpAaHEHUS
AIEKTPUYECKOTO
3apsiaa
B3aumoperictBue
3apsa0B. 3aKOH
Kynona. Toueunsii
DIEKTPUUYECKUU 3aps
Hanpsxk€HHOCTD
AIEKTPUYECKOTO TOJIS.
[TpuHIMIT
CyHEPIIO3ULIUN

AIEKTPUYECKUX TOJIEH.

Jlnaun
HANPSKEHHOCTHU

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka IIOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka IIOK
https://m.edsoo.ru/ff0c6ced

bu6morexa IJOK
https://m.edsoo.ru/ff0c6df2

49

PaGora cun
3JIEKTPOCTATUYECKOTO
noud. [lorenmman.

bu6moreka IJOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Pa3nocthb
HOTEHIIAATIOB

50

[TIpoBogHUKH U
JIADJICKTPUKH B
AIEKTPOCTATUUECKOM
oJie.
Jwvsnexrpuueckas
MPOHHUIIAEMOCTD

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.
Konpgencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD
IIJIOCKOTO
KOHJIEHCaTopa.
DHeprus 3apsKEHHOTO
KOHJIEHCATOopa

bubmoteka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora
"U3zmepenue
AJIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[TpuHUIMIT 1EUCTBUA U
IIPUMEHECHUE
KOHJIEHCATOPOB,
KOMUPOBAIBHOTO
arrapara, CTpynuHOro
MIpUHTEDPA.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DJeKTpocTaTHIECKas
3aIl1Ta. 3a3eMJICHHE
AIIEKTPOIPUOOPOB

55

DJIEKTPUIECKHM TOK,
YCIIOBHS €T0
CYIIIECTBOBAHMSI.
ITocTOSAHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
ConpoTuBIICHHE.
3axkon Oma mis
yJacTKa Ienu

56

57

ITocnenoBarennHOE,
napasuiesibHOe,
CMEIIaHHOE
COEJIMHEHHE
MIPOBOTHUKOB.
JlaGoparopHas paboTa
«3yuenue
CMEIIaHHOTO
COEIMHEHMUS
PE3UCTOPOBY

Pabora 1 MoImHOCTH
AIIEKTPHYECKOTO TOKA.
3akoH [Ixoyns-Jlenuna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11
MOJIHOM (3aMKHYTOH )
AIEKTPUYECKOM LECIIH.
Kopotkoe 3ambikanue.
JlabopaTtopHas pabota
«M13mepenne I/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBJICHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DNeKTpOHHAs
MIPOBOJIUMOCTh
TBEPJIBIX METAIIIOB.
3aBUCUMOCTh
COTIPOTHUBJICHUS
METaJIOB OT
TEeMITepaTypHhI.
CBepXnpoBOIUMOCTb

DJIEKTPUYECKHI TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX MyYKOB

[TonynpOBOIHUKH, UX
COOCTBEHHAs U
npuMecHas
IIPOBOJAUMOCTb.

n_

CaoiicTBa p

bu6moreka IJOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexona.
[1omynpOBOHUKOBBIE
npuoOOpPHI

62

63

64

DIIEKTPUYECKUM TOK B
pacTBopax u
pacruiaBax
AIIEKTPOIUTOB.
DJEKTPOJIUTHYECKAS
T CCOLIMAITHS.
DneKTpoau3

DJIEKTPUYECKHM TOK B
rasax.
CaMOCTOSTEIbHBIN U
HECaMOCTOSTEIILHBIN
pa3psa. MonHus.
IIna3ma

DJIEKTPUUECKHUE
npuodOpHI U
YCTPOWCTBA U UX
MPAKTHYECKOE
npuMmeHenue. [IpaBuna
TEXHUKHU
0e30macHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmoteka IIOK
https://m.edsoo.ru/ff0c84ae

bu6morexa IJOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o061maromuit ypok
«INEKTPOJUHAMUKAY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

66

67

68

KoutposnbHas pabota
0 TEME
«DNEeKTPOCTaTHKA.
[TocTtostHHBIN
AIEKTPUUYECKUH TOK.
Toku B pa3inM4HbIX
cpenax»

PesepBHBIN ypOK.
KoHTtposnbHas padorta
10 TEME
"OnexkrpoauHaMuka"
PesepBHBIN ypOK.
O06o0uIatonmii ypok
o temaMm 10 kracca

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

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

bubmoteka IIOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHBbIEe HU(pPOBbIE

Jr:;')ﬂ Tema ypoka Beero Kontpoabnbie IIpakTuueckue i[:;:ennﬂ oOpa3oBaTejibHbIE
padoThI padéoTbI pecypchl

ITocTostHHBIE MAarHUTHI
1 X B3aHMOJICHCTBHUE.

1 MarauTHo€ MoJie. 1 bu6mmoreka IJOK
BekTop marauTHOU https://m.edsoo.ru/ff0c9778
WHAYKUUH. JIuHuN
MarHUTHOW UHAYKIIUU
MarunurtHoe 1oJie
MPOBOJIHMKA C TOKOM.

2 OII)'ILIT ngTena. 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0c98fe

BzanmopeiicTBue
MPOBOJHUKOB C TOKOM
JlabopaTopHas pabota

3 «3yuenue 1 1 bubmuoteka [JOK
MAarHUTHOTO TIOJIS https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM)
JlericTBME MarHUTHOTO
T10JIs1 Ha TIPOBOJHUK C

4 tokoM. Cuna Ammepa. 1 1 Bubmmorexa [OK

JlabopartopHas pabota
«HccneqoBanue

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

e CTBUSI
MOCTOSHHOTI'O MarduTa
HA PAMKY C TOKOM»

JlecTBME MarHUTHOI'O
MOJIS1 HAa IBUKYILYHOCS
3apsHKEHHYIO YaCTHILY.
Cuna Jlopenna.

Pabota cuinel JlIopenna

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9df4

DJIEeKTpOMarHuTHas
naaykuus. [lorok
BEKTOPa MarHUTHOMN
1503018731121, 06 VI (@
WHAYKIHAH. 3aKOH
3JIEKTPOMArHUTHOU
nHaykuuu Papanes
JlabopartopHas pabota
«HccnenoBanne
SIBJICHUSA
3JIEKTPOMArHUTHOU
WHTYKIIT
NHAyKTUBHOCTS.
SBnenue
camouHaykuuu. J/C
CaMOUH]TYKIINH.
DHeprusi MarHUTHOTO

butmoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TOJISl KaTyIIKH C
TOKOM.
DJIEKTPOMarHuTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MIPUMEHECHHUE:
MMOCTOSIHHBIC MarHUTHI,
3JIEKTPOMArHUTBHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIHN
3JIEMEHTAPHBIX
YaCTHII,
WHAYKIHOHHAS [€Yb

10

Oo6o0mmaroiuii ypok
«MaruutHoe nose.
DJIeKTpOMarHuTHas
WHITYKITHAS

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padorta
1o teme «MaraurHoe
noJie.
DJIEKTPOMArHUTHAS
WHTYKITUS

bubmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CBo0OOIHBIE
MEXAHUYECKHUE

but6moreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KOJICOaHMS.
['apmoHnueckue
KOJICOaHUSI.
YpaBHeHHne
rapMOHUYECKHUX
KOJICOaHHHA.
[IpeBpanienue
SHEpPruu

13

JlabopartopHas pabota
«HccnemoBanue
3aBHCHUMOCTH TIEPHO]Ia
MaJbIX KoJjieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI
rpy3a»

14

KomnebarenbHbIi
KoHTYp. CBOOOAHBIC
AIEKTPOMArHUTHBIC
KojeOaHus B
HIeaabHOM
KoJIe0aTenLHOM
KOHTYpeE. AHalOTus
MEXITY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMHU

bubmoreka IIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820

KOJICOAHUSIMU

15

®opmyina TomcoHa.
3aK0H COXpaHECHUS
SHEPTHUHU B UJICATHLHOM
KoJ1e0aTeJIbHOM
KOHTYpE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasienue o
3aTyXaroIINX
KOJICOaHUSIX.
BrinyX1eHHBIE
MEXaHUYECKHUE
Kojebanus. PezonaHc.
BrinyX1eHHBIE
AJEKTPOMAarHUTHbHIE
Kosie0aHus

IlepeMeHHBIN TOK.
CuHycounanbHbIN
IIEPEMEHHBIN TOK.
MomHocTh
IIEPEMEHHOI0 TOKA.
AMIUIUTYJTHOE U
JNIEUCTBYIOIIIEE
3HAYEHHE CUJIbI TOKA U
HaINpsOKEHUS

Tpancdopmarop.

bu6moreka IJOK
https://m.edsoo.ru/ff0cbb86

bubmoreka IIOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

[IpousBoacTBO,
nepenayda u
nmoTpedIcHNe
BJIEKTPUUYECKOMN
SHEPIruun

YeTponcTBo u
MPAKTUYECKOE
MIPUMEHEHUE
3JIEKTPUUYECKOTO
3BOHKA, T'€Heparopa
MIEPEMEHHOTO TOKA,
JIMHUH
3JIEKTponepeaay

bubmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKHUE PUCKU
[IpY MPOU3BOJICTBE
3JIEKTPOIHEPTUU.
Kynbrypa
HCMOJIb30BaHUSA
3JIEKTPOIHEPTUU B
MOBCEIHEBHOMU XKU3HU

MexaHU4EeCKHUE BOJIHBI,
YCIIOBHS
pacnpoCTpaHEeHUs.
[Tepuoa. Ckopocthb
pacnpOCTpAHEHUS U

but6moreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUIMHA BOJIHBI.
ITontepeunsie u
IIPOJIOJIbHBIE BOJTHBI

22

3ByK. CKOpOCTB 3BYKa.
I'poMKOCTB 3ByKa.
BeicoTa ToHa. TemOp
3BYyKa

bubmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMarHUTHHIE
BOJIHBI, UX CBOMCTBA U
ckopocTb. [lIkana
AIEKTPOMArHUTHBIX
BOJIH

bubmmoreka IIOK
https://m.edsoo.ru/ffOccfe0

24

25

[TpuHLIMIIBL
PaIMOCBSI3U U
TCJICBUJICHMS.
PazButne cpeacrts
cBsa3u. Pagnosioxkanus

KontponbHas paborta
«Koiebanus u BOIHBI»

butmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuueiiHOE
pacrpocTpaHeHue
CBETa B OJTHOPOJHOM
cpene. ToyeuHbli
HWCTOYHUK cBeTa. JIy4u
CBETa

but6moreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

OtpaxkeHue cBera.
3aKOHBI OTPAKEHHUS
ceera. [loctpoenue
n300paKeHUi B
IUIOCKOM 3€pKajie

[Ipenomnenue ceera.
ITonHoE BHyTpEHHEE
OTpa)K€HUe.
IIpenenpHbIN yron
IIOJIHOI'O BHYTPEHHETO
OTpa)kKeHUs
JlabopartopHas pabota
«3mepenne
ITOKa3aTess
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. [locTpoenne

M300paKeHHI B JIMH3E.

dopMysa TOHKOU
JINH3BI. Y BEJIUYCHUE
JIMH3BI

JlaboparopHas pabota
«HccnenoBanue
CBOMCTB M300paKeHHIA
B JIMH3aX»

Jucnepcus csera.

bubmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd67a

butmoreka [JOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33

34

35

36

37

C0XHBIN COCTaB
oenoro cera. I[BerT.
JlabopaTopHas pabota
«Habmonenune
JTUCTIEPCHH CBETA

WNuTepdepenmus
ceera. Judpakuus
CBeTa.
HudpakuroHHas
peimeTKa

[TonnepeunocTh
CBETOBBIX BOJIH.
[Tonmapu3zanus cBera

OnTuyeckue MpuOOpPsI
1 yCTPOWCTBA U
YCHOBUS UX
0e30macHoOro
MIPUMEHEHUS
I'panuiel
MIPUMEHUMOCTH
KJIACCUYECKOM
MexaHuku. Iloctynarsl
CIIELIMAJIBHON TEOPUU
OTHOCUTENBHOCTH

OTHOCUTEIBHOCTD

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcf02e

bubmoreka IIOK
https://m.edsoo.ru/ffOcf862

bubmoreka IIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJTHOBPEMEHHOCTH.
3amenJieHne BpEMEHU
Y COKpAICHUE JTUHBI

https://m.edsoo.ru/ffOcfa4?2

DHEprus U UMITYJIbC
PEIATUBUCTCKON
yacTunbl. CBA3b

bu6mmoreka IJOK

38 MAacChl C SHEpruen u https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTUS
MTOKOS
KoHntposnbHas pabdorta

39 «Ontuka. OCHOBBI bubmmoreka IIOK
CTICIIUATBHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH)
®otoHbl. PopMmyna

40 [Tnanka. 9H€I;)FIZISI u Bubmmorexa [OK

https://m.edsoo.ru/ffOcfel6

MMITYJIbC (POTOHA
OTtkpblITHE U

41 HCCJIEIOBAaHHUEC bu6mmoreka IJOK
doroaddexra. OnbIThl https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akoHbl hoTodddeKTa.
ylv) aBHeHvHe bubmoreka IIOK

42 OWHIITENHA I

dboTorddexra.
«Kpacnas rpanuma»

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dboTorddexra

43

JlaBieHue cBera.
Omertel I1. H.
JleOenena.
XUMHYECKOE JeHICTBUE
CBeTa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

Texauueckue
YCTPOWCTBA U
MIPaKTUYECKOe
MpUMEHEHNE:

(b OTO3JIEMEHT,
dboTONaTUUK,
CoJIHEUHas OaTapes,
CBETOJINON

Pemenue 3agau mo
TeMe «DIJIEMEHTEI
KBAHTOBOU OITUKH

Mogenb atoma
Tomcona. OnbITHI
Pezepdopaa no
pacCestHUIO 0-YaCTHII.
[imanerapHas Mmoaemnp
aToMa

IToctynarer bopa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0302

bubmoreka IIOK
https://m.edsoo.ru/ff0d091a

bubmoreka IIOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

N3znyuenue u
norjouieHne GoToHOB
TP IIEPEX0JIE aTOMa C
OJIHOTO YPOBHS
SHEPIrUM Ha APYTroMu.
Bunbl ciektpos

BonnoBele cBOMCTBa
gacTull. BoiHe! e
bponns.
KopnyckynsapHo-
BOJIHOBOM AyaJIN3M.
CrnoHTaHHOE U
BBIHYXJICHHOE
W3JIy4YCHUE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

50

o1

OTtkpbiTHE
PaaMOaKTUBHOCTH.
Omnsitel Pezepdopaa
IO OIPEACIICHUIO
cocTaBa
PaIMOaKTUBHOIO
M3ITYYEHUS
CaoiicTBa anbda-,
Oera-, ramMMa-
u3ny4yeHus. BiusHaue
PaANMOAaKTUBHOCTH HA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKUBBIC OPIraHU3MbI

52

OTKpbITHE IPOTOHA U
HEUTpOHA. M30TOMBI.
Anbda-pacnan.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. ['amma-
U3IIy4YECHHE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B SIIpE.
SAnepHble peakuuu.
SAnepHslil peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
JKOJIOTUYECKHUE
ACIEKTHI AIEPHOMN
SHEPIreTUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

DJleMEeHTapHbIE
yacTullpl. OTKpBITHE
Mo3uTpoHa. MeTobl
HaOJIIOICHHS 1
perucTpanuu
AJIEMEHTaPHBIX
yactul. Kpyrnsliii cron
«DyHIaMEHTaJIbHbBIE

but6moreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aUMOJEHCTBUA.
EnunacTBO Qusznueckoit
KapTHUHBI MUPa»

55

Bun 38é31H0r0 HEOA.
Co3sBe3nus, sipKue

3BE3/IbI, INIAHETHI, UX
BUIMMOC JBM)KCHUE.
Conneunas cuctemMa

56

Coanne. CoHeuHas
AKTHUBHOCTb.
Hctounuk 3HEprun
ConHna u 3B€31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTHKHU.

3BE3 LI II1aBHON
MMOCJIEIOBATSIbHOCTH.
Bnytpennee ctpoenue
3BE31. COBpEMEHHBIE
MIPEJCTABICHUS O
MIPOUCXOKICHUH H
spomtonuu CoJiHIa U
3BE3]]

58

Mineunsin Iyt —
gamia [ amakTuka.
[lomoxenue u




59

60

61

62

nBxkenue CoHIa B
I'anakTtuke.
I'anaktrku. YépHbie
IBIPHI B AJIpax
rajakTukK
Bcenennas.
Paz0eranmne rajakTuxk.
Teopusa bonbioro
B3pbIBa. PenmmkTOBOE
H3JTy4YCHHUE.
MeTtaranakTuka

Hepemennsie
poOJIeMBbI
aCTPOHOMUU

KoHntposnbHas paborta
«DIIEMEHTHI
aCTPOHOMUU U
acTpou3uKm»

O6o0uaromuit ypox.
Ponb ¢pusuku u
aCTPOHOMUHU B
SKOHOMUYECKOMH,
TEXHOJOTMYECKOM,
COLMAIBHOMN U
ATUYECKOM chepax




ACATCIBHOCTH
YCJIOBCKaA

63

O6o0maronmi ypox.
Pousb 1 MecTo pu3uku
¥ aCTPOHOMUHU B
COBPEMEHHOW HAYYHOU
KapTHHE MUpa

64

65

O6o0maromit ypox.
Ponb pusnueckont
TEOPHH B
dbopmMupoBaHUU
MPEJICTABICHUH O
bu3nYecKor KapTUHE
MUpa

O600uarouit ypox.
Mecto puznueckoit
KapTUHBI MUPA B
oO1iem psy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTAaBICHUHN O
IPUPOJIE

66

Pe3epBHbII ypOK.
MaruauTHoe 1ozJe.
DJIeKTpOMarHuTHas




HWHAYKOUA

PesepBHbIN ypOK.
67 Ontrka. OCHOBEI
CIIeIIMaJIbHOM TEOpHUU

OTHOCHUTCIIbHOCTHU

PesepHbiit ypok.
KBanrtoBas ¢usuka.
68 DJ1eMEHTBI
aCTPOHOMHH U
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» Gusuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

PeiMkeBuu A.I1. ®usuka kinaccel 10-11-M.: JIpoda, 2009; 3. Mapon A.E., Mapoun
E.A. KontponbHsie TekcTsl 0 pusuke. 10 k1. — M.: IIpocsemenne, 2008.
Mapon A.E., Mapon E.A. Kontpoinbnsie TekcThl o puszuke. 11xi1. — M.:
[Ipocsemenue, 2008.

- H.A.ITapdentnpeBa. CoopHuUK 3a1a4 110 ¢usnke. ba3oBbiil 1 mpoQUIBLHBII
ypoBHU: 1151 10-11 kmaccoB 0611e00pa3oBaTeIbHBIX YUPESXKACHUH. - M. :
[Ipocsemenne — 2020 r.

B.A.BoikoB. YHHBepcallbHbIE TOYPOUYHBIE pa3paboTku 1o gusuke. 11 knacc. -
M.: « Bako», 2015.

1O.C. Kynepmreiin. ®uszuka. Jluddepennmnansapie KOHTpOIbHBIE padboThI,- 7- 11.

- C-IlerepOypr, «Centadpb», 2015.



[1.U. Camotinenko, A.B.Ceprees. KoHTposibHBIE U TPOBEPOYHBIE PAOOTHI TTO
¢usuke. 10-11 xknaccel.- M.: Onukc, 2013. - O.®.Kabapaun, C.1.Kabapaun u ap.
®usuka. Berynurenshbie ucnbitanud. ([loarotoska k EI'D).- M.,

«Dx3amMen»,2015.
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