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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoOBHS Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHHH W TpeOOBaHUU K pe3ylbTaTam
OCBOEHHSI OCHOBHOHM 00Opa3oBaTeiabHOM MporpamMmmbl, npeactaBieHHbXx B OI'OC
COO, a Ttakxke c yd€roMm QeaepanbHON paboueld MmporpaMMbl BOCHHMTAHHS U
KOHLEMUUU MpernojaBanus yyeOHoro mnpenmera «dDusumka» B 00pa3oBaTeIbHBIX
OpraHu3anusix Poccurickon denepanuu, pean3yIoIuX OCHOBHBIE
oOpa3oBaTesbHbIE IPOTrPaMMBI.

CopepxaHue mnporpaMMmbl 1o (U3MKE HANpaBleHO Ha (popmupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTUHbl Mupa oOyvatouuxcs 10-11 knaccoB mpm
oOydeHnH ux (u3nKe Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTEIIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeAMETHbIM pe3yibTaTaM
oOy4eHHMsI, a TaKXK€ YYUTHIBAET HEOOXOIUMOCTH peaTM3alUu MEXIPEIMETHBIX
CBs3ell (U3HKM C €CTEeCTBEHHO-HAYYHBIMM YYEOHBIMU TMpeaMeTamMu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIENM M3Y4YeHHUs (DU3UKU HA YPOBHE CPEIHEro OOIIeTO
o0pa3oBaHMsl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPeAMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMMma 1o pu3uKe BKIOYAET:

e IUIAHHPYEMBbIE PE3yJIbTAaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YNIbTATHI 110 TOAaM 00Y4YEHHUS;

e cojepkaHue yueOHoro npeamera «dusukay» 1o rogam o0ydeHus.

dusrka Kak Hayka O Haubojiee OOIMX 3aKOHAaX IPHUPOJIBI, BHICTyHas B
Ka4yecTBe y4eOHOro MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpyxaromem Mupe. [1IkombHBINH Kypc GU3UKU — CHCTEMOOOPa3yIOITni
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (pU3HMUYECKHE 3aKOHbBI
JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHMM, H3yYaeMbIX XHMHEH, OHOJOTHEH,
bu3mdeckoir reorpadueir W acTpoHoMmmeil. Mcmomb3oBaHWE W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  OmpeleNseT XapakTep U pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe HHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIY4YEHHUS HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOMCTBAMU U JIPYIHX.
W3ydyenne ¢u3MKu BHOCUT OCHOBHOHM BKJIad B (OPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa O00ydaromwuxcs, B (OPMUPOBAHUE YMEHUN NPUMEHSTH
HAy4YHBII METO]I TO3HAHHUS IPU BBINIOJHEHUU UMHU YUEOHBIX UCCIIETOBAHUM.

B ocHOBy Kypca ¢u3MKH IS YPOBHS CpPEIHETO OOIIEro oOpa3oBaHHUS
MOJIOXKEH pAJX HIEH, KOTOpble MOXKHO paccMaTpUBaThb KakK IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBHM C HEW KypC SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPXKUT MaTepHall U3 BCEX pa3ienoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW Marepuasl Kypca (GU3HKH
o0beMHEH BOKPYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiIseTCs
dbopMHUpOBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPUH, BEIICCTBE H
noJe.

Hoes eymanumapusayuu. EE peanuzanus mnpeanojaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
¢usukn ¢ pasBuTHeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTHYECKUMH IPOOIICMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢dusukum mpeamnosiaraet
3HAKOMCTBO C IMHPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTHYCCKUX MPHIOKCHUN
M3yYEHHBIX TCOPHA U 3aKOHOB.

Hoes sKonocuzayuu peannsyeTcs TIOCPEICTBOM BBEJICHHS JJIEMEHTOB
COJICpKaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKkke 0O0CYXICHHS
po0JIeM palOHAIEHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUIECKOM 0€30TaCHOCTH.

CrepXKHEBBIMH 3JI€MEHTaAaMH Kypca (PU3UKH HAa YpPOBHE CpPEIHEro OO0IIeTo
oOpa3oBaHus SBIAIOTCS (pu3nmyeckue Teopuu ((popMHUpOBaAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUsI (HU3HUECKONW TEOPHH, PO (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TPHUPOJAE, TpaHUAX
OPUMEHUMOCTH TEOPHUHM, JUIsl ONHCAHHUS ECTECTBEHHO-HAYYHBIX SBICHUA WU
IIPOIIECCOB).

CHUCTeMHO-/IeSITEIbBHOCTHRIM TIOJIXO/T B Kypce (PU3UKH peau3yeTcs Mpexe
BCEro 3a CYET OpraHu3alH SKCIEPUMEHTAIBHON NEATeTbHOCTH 00Yy4Yaroluxcsl.
Jlns  Ga3oBoro ypoBHS Kypca (HU3UKH — 3TO HCIHOJIB30BAHUE CHCTEMBI
(bpOHTaTBHBIX KPATKOBPEMEHHBIX OKCIEPHUMEHTOB U JA0OpaTOPHBIX padoT,
KOTOpBIC B IporpamMMme 1o ¢Gu3uKke OOBESIUHEHBI B OONIWN CIMHCOK YYCHHYECCKHUX
MPaKTUYECKUX paboT. BrimeneHne B ykazaHHOM mepedHe J1abopaTopHBIX padorT,
MPOBOJUMBIX JUIsl KOHTPOJS M  OIICHKH, OCYIIECTBIACTCS YYaCTHHKAMU
0o0pa30BaTeIbHOrO Ipollecca HUCXOAS M3 OCOOCHHOCTEM TIJIaHUPOBAaHUS U
ocHamieHus kabwaera (Qusuku. Ilpu 3TOM oOecmeunBaeTcsi  OBIAJEHUE
OOyJaromMMHUCS yYMEHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, WCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIWYMH M TIOCTAHOBKY OTBITOB 10 MPOBEPKE
MPEIIOKCHHBIX TUITOTES.

bonpimoe BHUMaHWE YyAENAETCS PEIMICHUIO PACUETHBIX M KadyeCTBEHHBIX
3amad. [lpu sToM n7st pacu€THBIX 3a/1ay MPUOPUTETOM SIBISIOTCSA 3a7a9d C SBHO
3aJlaHHON (PU3NIECKON MOAECIBIO, TTO3BOJISIIONINE MPUMEHSATh N3YUYCHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KakK M3 OJIHOTO pas3fena Kypca, TaK M UHTErpUpYs 3HAHUSA M3
pasHbIX pa3nenoB. JlJig KaueCTBEHHBIX 3a]1ad MPUOPUTETOM SIBIIIOTCS 3aJlaHHs Ha
OOBSICHEHHE MPOTEKaHUSI (U3NYECKUX SBICHUH M MPOLIECCOB B OKPYKAIOMIEH
KU3HU, TpeOyromue BbIOOpa (U3MUYECKON MOJENH IJs CHUTyallMud HPaKTHKO-
OPUEHTUPOBAHHOIO XapakKTepa.
B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleueHnI0 Y4eOHOTOo mpoliecca 0a30BBIM ypOBEHb Kypca
bu3UKH HA YPOBHE CPETHETO 00IIEero 00pa3oBaHus JOJKEH U3YydaThCsl B YCIOBUSIX
NpeIMETHOTO KaOuHeTa (DU3WKU WU B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
PEeAMETOB €CTECTBEHHO-HAYyYHOTO IMKJa. B kaOunete (Qu3nku AOMKHO OBITH
HeoOxoauMoe J1abopaTopHOe O0OOpyAOBaHUE ISl BBITIOJHEHHS YKa3aHHBIX B
nporpamme Mo (U3NKe YYCHHUECKUX MPAKTHYECKHX PaboT M JEMOHCTPAIMOHHOE
o0opyioBaHUE.
JlemoHCcTpanimoHHoe oOopyaoBaHue (opMuUpyeTcss B  COOTBETCTBUU C
NPUHIIUTIOM MHUHHMAJIbHOW JIOCTATOYHOCTH M OOECIeUMBaeT IMOCTAHOBKY
NEPEYNCICHHBIX B TporpaMMe 10 (U3UKE KIFOYEBBIX JIEMOHCTpAIUN st
UCCIICJIOBAHNUSA  W3yYaeMBIX SIBJICHHH H  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHUYECKUX TPUMEHEHUH.
JlaGopatopHoe 00OpynOBaHHE I YYEHHMYECKHX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUJE TEMAaTHMYECKHX KOMIUIEKTOB M OOecreunBaeTcs B pacyete
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalomuxcsa. TeMaTHYeCKue KOMILJIEKTHI
71a60paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE TU(DPOBBIX JTa00OPATOPHIA.
OCHOBHBIMH HEJISIMU U3y4YeHUs] GU3UKH B 00IIIEM 00pa30BaHUU SBIISTFOTCS
e (opmupoBaHue HHTEpeca U CTPEMJICHUS OOYYarOIIMXCA K HAYyYHOMY
U3YYECHHUIO TPUPOJbI, PA3BUTHE HUX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS M (OPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa H3y4YeHUs
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3HKU;

e (opmupoBanne ymeHUN OOBSCHATH SBICHUS C HMCIHOJb30BAHHEM

dbu3HUeCKUX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHme MpeACTaBICHUN O poiu (U3UKUA JJIs Pa3BUTHUS APYTHX

€CTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHIA.

JlocTikeHre 3THX Iiefiell o0ecreurnBaeTcsl peleHueM CIeAYIOUUX 3a/1ay B
npolecce n3y4eHus Kypca (pU3MKH Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



npuodpeTeHue CHUCTEMBI 3HAHUU 00 o0mux  (GuU3nYeCcKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUSIX, BKJIIOYast MEXAHHUKY,
MOJIEKYJISIDHYIO  (U3UKY, DJEKTPOAMHAMHUKY, KBAaHTOBYIO (H3UKY H
AIIEMEHTBI aCTPOPU3UKH;

dopMHUpOBaHUME YMEHHM NPUMEHSTb TEOPETHUUECKUE 3HAHUA IS
OOBsCHEHHSI (U3MYECKHX SBJICHUW B TMPUPOJE U Uil MPUHATHS
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN KU3HU;

OCBOCHHME CIOCOOOB pEHIeHUS PA3NIMYHBIX 3a7a4 C SIBHO 3aJaHHOU
¢uznuecko MOJENblo, 3ajay, MOAPa3yMEBAIONIMX CAMOCTOSTENBHOE
co3gaHue GU3NUEeCKOW MOJIENH, aIeKBATHON YCIOBUSM 3a/1auu;
NOHMMaHWe (PU3NYECKUX OCHOB U MPUHUMUIIOB JACHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOILYIO
cpeny,

OBJIaJICHHE METOJaMHU CaMOCTOSITEIBHOTO IJIAHUPOBAHUS W IPOBEICHHUS
(¢u3MUECKUX SKCIEPUMEHTOB, aHaju3a W HHTEpHpeTanuu MHPOpMAILNH,
OTIpeJIeIeHHs JOCTOBEPHOCTHU MOJIYUEHHOT'0 pe3yibTaTa;

CO37laHUE YCIIOBUU ISl pa3BUTUSI YMEHUH MPOEKTHO-MCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEILHOCTH.

Ha wusydyenwe ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
obpaszoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Henes0), B
11 kiacce — 68 yacoB (2 yaca B HEIEIIO).

[Ipennmaraemerii B mporpamMme 1o (HU3UKe IEepPeUYCHb JIAOOPATOPHBIX |
NPAKTUYECKUX padOT SBISICTCS PEKOMEHJIOBAHHBIM, YYUTEIb JIEJAaeT BHIOOD
NPOBEJICHUS JTa0OPaTOPHBIX pPabdOT M OINBITOB ¢ YYETOM HWHIUBUIYAIBHBIX
0COOEHHOCTEM 00yJaromuxcs.



COAEPXAHUE OBYUEHUA
10 KJJACC

Pa3nen 1. ®uznka u MeTOAbI HAYYHOI0 O3HAHUS

®usuka — Hayka o mpupone. Hayunele MeTOAbl IO3HAHUS OKPYKAIOLIETO
mupa. Pomp »dKcnepuMeHTa M TEOpPUM B IIPOLECCE IIO03HAHWUS IPUPOMBI.
DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (uU3MUYECKUX SIBICHUM W mpoueccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbI U TEOPUHU. ['paHUIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Pons u mMecto ¢u3uku B (GOPMHUPOBAHMU COBPEMEHHON HAy4YHON KapTUHBI
MHpPA, B IPAKTUYECKOU NEATEIBHOCTH JIOJIEH.

Llemoncmpayuu

AnHanoroBele U UU(POBBIE U3MEPHUTEIbHBIE NPUOOPHI, KOMITBIOTEPHBIC
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvkeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOTO JBUKEHHUS.
Cucrema otcuéra. TpaekTopusi.

[TepeMerienre, CKOpPOCTh (CpemHssl CKOPOCTh, MTHOBEHHAs CKOPOCTb) W
YCKOPEHHE MaTepuajlbHOM TOYKH, HUX MPOEKIMM HAa OCH CHCTEMBl KOOPIMHAT.
CiioxeHue nepeMenIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpPsSMOJIMHEHHOEe ABWKeHue. I 'paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U TEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHOoe mageHue. Y CKOpeHre CBOOOIHOTO MaiCHUS.

KpuBonunentHoe  aBmkeHue. J[BMKEHHME  MaTrepualbHOM  TOYKM IO
OKPY>KHOCTH C TOCTOSTHHOW T10 MOJYJIIO CKOPOCTBIO. YTJ0Basi CKOPOCTh, JIUHEHAS
ckopocTtsk. [lepron u wacrora oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. CIOUAOMETP,
JNBU>)KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIC ITEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WIUTKOCTPALMS KMHEMATUUYECKHUX XapaKTEPUCTHUK
JBUKEHUSL.

[IpeoGpazoBanre IBMIKEHUH C UCTIOIB30BAHMEM TIPOCTHIX MEXaHN3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenne aBuxkeHusl Teina, OPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne yckopeHusi CBOOOJHOTO MaJEHUS.

Hanpanenue ckopocT npu ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopHwvie pabomboi

N3yueHne HEpaBHOMEPHOTO ABWKEHUS C LEIBI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUA MEXAY NYTSIMH, NPOMACHHBIMH TEJIOM 32
[IOCJIEAOBATENbHBIE PAaBHBIE IPOMEKYTKM BPEMEHHM IPH PABHOYCKOPEHHOM
JIBHKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHre nBUKEHUS IApUKa B BA3KOM )KUJKOCTH.

N3ydyenue aBuKeHUs Tesla, OPOLUIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

IIpuaiun  otHocutenbHOocTM  ['amunes.  Ilepseii  3akoH  HprotoHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunmun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHO TOUKH. TpeTuii 3akoH HbloTOHA 1711 MaTepUaibHBIX TOUYEK.

3akoH BcemupHOro Ttsiarorenus. Cuna Tsokectu. IlepBas kocmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, ckonbxkenus, kauenus). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUsSI U cuia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIEHUS NPU JIBUKEHUU TENA B )KUIAKOCTH WM Ta3e.

[locTynarensHOE U BpalaTeIbHOE TBUYKEHNE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT cuiibl OTHOCUTEIBbHO OCH BpamieHus. I[linedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO TEA.

TexHuueckue yCTpOHCTBA W NPAKTUYECKOE MNPUMEHEHHE: MOAIIUIHHUKHY,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepIUu.

CpaBHeHHE MacC B3aUMOAECHCTBYIOLIUX TEN.

Bropoii 3axkon Herotona.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHIIBI YIIPYTOCTH OT AeOpMAIIHH.

HesecomocTts. Bec Tena nmpu yCKOpEHHOM MOIBEME U MMA/ICHUN.

CpaBHeHUE CUJT TPEHUSI MMOKOS, KAYEHUS U CKOJIb)KECHHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOW ITIOCKOCTH.



UccnenoBanre 3aBUCMMOCTU CWJI YIIPYTOCTHU, BO3HUKAIOIMIMX B MPYKUHE U
pe3uHOBOM 00pasIle, OT ux AedopMaliii.

HccnenoBanne ycioBUKM pPaBHOBECUA TBEPAOrO TEJA, HMMEKOLIETO OCh
BpalEHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuke

NmMnyneec MaTtepualibHOM TOYKH (Tesla), CHUCTEMbl MAaTEPHUAIBHBIX TOUEK.
NMnynsc cuiibl U W3MEHEHHE HMITyJibca Tella. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHHE.

Pabota cunbl. MOIIHOCTD CUJTBI.

Kunernueckass sHeprusi MarepuajbHOM TOYKU. TeopemMa 00 HU3MEHEHUU
KUHETUYECKON SHEPTUH.

[ToTenuuanbHas SHEPrusl. [loTennmansHas SHEPrUs YIpyro
nepopmupoBaHHoi  TpykuHbl.  [loTeHumanbHass  2Heprus Tena  BOIU3H
NOBEPXHOCTH 3EMIJIN.

[ToTeHunanbHple W HEMOTEHIUAIBHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIIUABHBIX CHUJ C W3MEHEHHEM MEXaHHMYECKOW HSHEPrHuu CHUCTEMbI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOU SHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoWCTBa M INMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONED,
NPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIMAIBHOW SHEPTUU B KHHETHYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3ydyenue abCOMIOTHO HEYIPYroro yjaapa C MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MassTHUKOB.

HccnenoBanue cBA3M pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW HHEPTruu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIYTa.

Pa3nen 3. MoJiekyasipuasi Gu3MKa ¥ TEPMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TOJOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. Hubdysms. Xapakrep ABUKEHHS U
B3aMMOJICMCTBUA YaCTHUI[ BelecTBa. MoJaenu CTpPOEHUSI Ta30B, KUIAKOCTEH U
TBEPIBIX TEI U O0BICHCHUE CBOWCTB BEIIECTBA HA OCHOBE ITHUX MoJjieliell. Macca u
pasmepsl MoJiekyi. KonnuectBo Bemectsa. [loctossHHas ABorapo.

TermoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana Temneparyp
Llenbcus.



Mogens upeanbHoro rasa. (OCHOBHOE  YpPaBHEHHE  MOJIEKYIISIPHO-
KMHETUYECKOW TEOpUM HUJEaJbHOIro raza. AOCONIOTHAas TemIepaTypa Kak Mepa
CpeIHEN KHHETMYECKOW SHEPrHM TEIUIOBOrO JABWKEHUs vactui] rasza. [llkama
temrieparyp KeneBuna. 'a3oBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Knaneipona.
3akoH [lanproHa. M3omponeccsl B UACATbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mMpelCTaBICHUE H30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne yCTpOHCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomerTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTMHEHUM.

OmnbiTel 0 TU(GY3Un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBaHUE MEXXMOJIEKYJISIPHOTO
B3aMOJICHCTBUA.

Mojenb, WILTIOCTPUPYIOLLAst TPUPOAY JIaBICHUS ra3a HA CTEHKU COCY/a.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSA HJACAIBHOrO rasa,
U30IPOIECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

Ornpenenenne Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHIA
00BbEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

NccnenoBanne 3aBUCUMOCTH MEXKAY MMApaMETPAMHU COCTOSIHUSL pa3peKEeHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHaAMUKU

TepMmonuHamuueckass cucreMa. BHYTpEHHsSI SHEPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U CIOCOOBI €€ n3MeHeHusl. KonmndecTBo TerioTel U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACANBHOrO  rasa. Buasl  Temionepenavw:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3JIyUEHUE. Y AEIbHAS TEINIOEMKOCTh BELIECTBA.
KosnmuecTBo TemIoTHI Mpu Teruionepesaye.

[lonsitue 006 amuabatHOM mporecce. [lepBbIii 3aKOH TEPMOIWHAMUKH.
[IpuMeHeHue mnepBOro 3akoHa TEPMOJMHAMHUKH K u3ompoieccaM. ['padpuueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh NpoleccoB B IPUPO/IE.

TeroBble  mMammHbl.  [IpyHOMIBI ~ AEHCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3oBanus HSHEPrUM B TEIUIOBBIX MamuHax. KoadpdummeHt mone3noro
neucTBus TerioBor MamumHbl. [lukn KapHo u ero kodd@uuMEHT MOJIe3HOTO
JNEUCTBUA. DKOJIOTHYECKHE poOJIeMbl TEIUIOSHEPTETHUKHU.



TexHuueckre yCTpPOWCTBA MW MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAUIBbHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEH HSHEpruu Teja MpU COBEPUIEHUH pPadOThI: BBUIET
npoOKH W3 OYTBUIKM MMOJ JEWCTBUEM C)XAaTOro BO31AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUI€OAEMOHCTpaLNs).

N3menenune BHyTpEeHHEN SHEPrUu (TEMIEPATyphl) Tella P TeIIonepeiaye.

OnbIT 10 anuabaTHOMY pacIIUPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3Mmepenue yaenpHON TEIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn geuwecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTENIbHAsI BJIAXHOCTh BO3Ayxa. HacelmieHHbld map. YenbHas TemaoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannmuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpuctaiibel. CoBpeMeHHble MaTepuaibl. [lnaBieHue u
KpUCTaJTu3anus. Y ieapHas Teruiora riasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckue YyCTpPOMCTBA M NPAKTHUUECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHU IMOJYUYECHHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MAPOB.

Kunenuve npv noHW>KEHHOM J1aBJICHUU.

Crioco6bl U3MEepEeHUs BIaKHOCTH.

HaGmronenne HarpeBanus 1 IJIaBICHUS KPUCTALTHYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie padomul

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JinekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzanust TeN. ONeKTPUYeCKuil 3apsia. J[Ba Buga SIEKTPUYECKUX

3apsiioB. [IpOBOJIHMKHM, NHUAIEKTPUKKA M TOJYNPOBOAHUKHU. 3aKOH COXpAHEHUs
AJEKTPUYECKOTO 3apsiaa.

B3aumoperictBue 3apsanoB. 3akoH Kynona. ToueUyHbIN 3IEKTPUUECKUAMN 3aps.
Onektpuueckoe 1mone. HampsoxkéHHOCcTh  anexktpuueckoro mnoiig.  [IpuHiun



CYIIEPIO3ULHAMN DJICKTPUYECKUX NOJeh. JIMHUM HANps:KEHHOCTU DIEKTPUUYECKOTO
TIOJISL.

Pabora cun  anextpocratuueckoro  moss.  [lortenuman.  Pa3HocTh
MOTECHIMANOB. [IpOBOOHUKKM ¥ JUAJIEKTPUKU B DBJIEKTPOCTATUYECKOM TIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOTr0 KOHIEHCATOopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHE DJIEKTPONPHOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPYHHbIA PUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ MPUHLIMIT IEUCTBUA JIEKTPOMETPA.

B3aumopelicTBue Ha3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TI0JIE 3apSKEHHBIX TEJl.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMPNIEKTPUKH B DIIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUION[aau
IUTACTUH, PACCTOSIHUSI MEK1Y HUMU U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOTI0 KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannstii 21ekmpuydeckuii mox. Toku é paznuunsix cpedax

DNEeKTpUYECKUN TOK. YCIOBUSA CYHIECTBOBAHUS AJIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 14 y4acTKa LEnu.

DIEKTPUYECKOE CONMPOTHUBJIEHUE. YAEIbHOE COMPOTUBICHHUE BELIECTBA.
[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COEIMHEHHUE ITPOBOJHUKOB.

PaGora nanextpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIAs CUJIAa M BHYTPEHHEE CONPOTHUBICHUE UCTOYHMKA TOKA.
3akoH OMa Ji71s1 MOTHOM (3aMKHYTOM) 3iekTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAsT ~ MPOBOAUMOCTb  TBEPIBIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTD.

DNEeKTpUUeCKUil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHAs MIPOBOAVMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUA TOK B  pacTBOpax MW  pacIuiaBax  JJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUA. DIEKTPOIIN3.



DIIEKTpUUECKU TOK B razax. CaMOCTOSITEIbHBIM M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOHMCTBA M IMPAKTHUYECKOE MPUMEHEHUE: aMIepMETD,
BOJITMETP, PEOCTAaT, HUCTOYHUKH TOKa, BJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIIEHUS, BAKYYMHBIH U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuibl TOKa U HANPSIKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LUJIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIAIM MOMEPEYHOI0 CEYEHUS U MaTepuana.

CwMmeliaHHOE COeJIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe BIEKTPOJBIKYIIeH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COIPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psal 1 IpOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3yueHne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOJABHKYILIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHBIICHUS.

HaGmronenue snekrpoinusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca pusuku 6azoBoro ypoHs B 10 kiacce OCYIIECTBISETCS C
Y4E€TOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMUH, TeoTrpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvle noHamus, CBSI3aHHBIE C M3YYCHHEM METOIO0B HAyYHOTO
MO3HAHUSA. SBJICHWE, HAy4YHBIA (haKT, THMOTe3a, (hU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SIKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENIb, U3MEPEHHE.

Mamemamuka: pelieHne CUCTEMbl ypaBHEHHM, JWHEHHas (QyHKIUA,
napabona, runepOona, ux rpaduKd U CBONCTBA, TPUTOHOMETPHUECKHE (DYHKITUN:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonocusa: mexanmdeckoe ABIKEHUE B XKUBOW mpupone, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHW3MOB (BUIbI TEILIONEPEAaUH, TEIJIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B AKUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEN, >KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAs ITHCCOLMALIMSA,
rajbBaHUKa.

l'eoepacghus: BIaXXHOCTh BO3]1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE ABMKEHUN C HCIONIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHHs B TEXHHUKE, MOJUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TexHHKe (pakeTa, BOAOMET W JApPYrHe), IBUTATEIb BHYTPCHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJOJUIBHUK, KOHIULIMOHEDP, TEXHOJIOTHU
MIOJIyYEHNsI COBPEMEHHBIX MAaTEpPUANOB, B TOM YHCIE€ HAHOMATEPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHAIPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznea 4. JinekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoAE€HCTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexktop MarHuTHOM wuHAYKIMU. [lpuHUMND cynepno3uuuu
MAarHUTHBIX MMOJIEH. JIMHUKM MarHUTHOM HMHAYKUMH. KapTMHAa JIMHUN MarHUTHOM
UHIYKLIWHU TOJIS1 TIOCTOSIHHBIX MarHUTOB.

MaruutHOoe T1I0JI€E NOPOBOJHHMKA € TOKOM. KapTuHa IHMHMI WHIYKIHU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOrO0 MPOBOJHMKA W 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelictBiue npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MoayJib M HampaBiieHHUE. [[Br>KeHHE 3apsHKEHHON YaCTUIbI
B OJJHOPOJHOM MarHuTHOM Iose. PaGoTa cubl JlopeHiia.

SlBneHne 3IEKTPOMArHUTHOW WHAYKUMU. [IOTOK BekTOpa MArHUTHOM
UHIYKIUU. OJEKTPOJIBHXKYILAs CUJlAa MHAYKIUMU. 3aKOH AJIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »snekTpuyeckoe mojie. ODIEKTPOABIKYIIAs Cujla HHIYKIHH B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTHBHOCTh.  SIBlIeHME CAaMOWHIYKUHMH. OJIEKTPOABIKYIIAs  cuja
CaMOMHAYKIIHHU.

DHeprusi MarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTPOMCTBA H MPAKTUYECKOE TMPUMEHEHHUE. MOCTOSIHHbBIE
MArHUThl, 3JICKTPOMArHHUTBI, AJEKTPOJBUTraTENIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YacTHull, WH]TYKIIMOHHAS eYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMHM MarHUTHOTO ITOJIS.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW UHYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTb DJIEKTPOJABWKYIIEH CUJIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3yueHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUSA MOCTOSHHOIO MarHiuTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW UHIYKIUH.

Pa3pnen 5. KosteOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmMpPOMAZHUNHbLE KOJ1e0AHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KoJeOaHUS.
apmonnyeckue konebanus. Ilepuwona, wacrora, ammiuutyna u (aza koseOaHMUIA.
[IpyxuHHBI MasTHUK. MaTeMaTU4eCKU MasTHUK. YpaBHEHHE TapMOHUYECKHX
kosieOanuii. [IpeBpaienue sHeprun Npyu rapMOHUYECKUX KOJICOAHUSX.

KonebarenbHbiii kKoHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKUMHU H
ANEKTPOMArHUTHBIMH KoJsieOaHusiMu. Dopmyna Tomcona. 3akoH CoOXpaHEHUS
SHEPTUU B UJCATHLHOM KOJIeOATEIbHOM KOHTYpE.

[IpencraBnenue o0 3aTyXarmuX KoJeOaHUSX. BhIHYX)ICHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMAarHUTHBIE KOJICOaHNS.

Ilepemennsbiii  TOK. CHUHYCOMIANIBbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOT0 TOKAa. AMIUIUTYJHO€ U JEHUCTBYIOUIEEC 3HAUYCHUE CHUJIbI TOKAa U
HaINpsKEHUS.

Tpanchopmarop. [IponsBoacTBO, mepenada M MOTPEOIICHUE DIECKTPUICCKOM
SHEPIruM. DKOJIOTMYECKHE PUCKU MpPHU MPOU3BOACTBE 3JeKTposHepruu. Kynbrypa
HCIOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOWCTBA M MPAKTAYECKOEC NPUMEHEHHE: JJIEKTPUUYECKHI
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, JIMHUHU JICKTPONepeay.

Jlemoncmpayuu

HcciienoBanre mapaMeTpoB KojeOaTeabHOW CUCTeMbl (MPYKUHHBIA WM
MaTeMaTUYeCKU MasTHUK).



HaGmronenue 3aTyxaronux KoaeOaHuii.

HccnenoBanne cBONMCTB BbIHYK/IEHHBIX KOJIEOaHUM.

HaGmonenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUS.

OciuiorpaMMbl (3aBUCHMOCTH CHITBI TOKA M HAIPSDKCHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu mocCienoBaTENbHOM COEIMHEHUHU PE3UCTOPa, KaTYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUM 3JIEKTPOINEpeiayu.

Vuenuueckuii sxcnepumenm, n1abopamopHbie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJA MalbIX KoseOaHM rpy3a HA HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanue mMepeMEHHOTO0 TokKa B I[eNM M3  MOCJIEeI0BATEIbHO
COETMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHble 60J1Hbl

MexaHudeckue BOJIHBI, YCiIOBHsS pacnpocTtpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JiauHA BOdHBL [lomepedHble W NPOAOJBHBIE BOJIHBI.
Nutepdepentus u qudpaxiys MEXaHHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIIOBHS U3JIyYEHHUS AJIIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B, V B anektpomarauTtHoi BosnHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPEJOMJICHUE, MOJspu3auus, Judpakuus,
unTepdepennns. CKOpoCTh ANEKTPOMATrHUTHBIX BOJH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [IpMEHEHHE AIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBSI3U U TeNeBUACHUS. Panquonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKAa B TEXHHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacPOCTPAHEHUE MTOTIEPEYHBIX U TIPOOIBHBIX BOJH.

KoneOGmromeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHst ¥ MPEJIOMIICHUS MEXaHUIECKUX BOJTH.

Hab6monenne naTepdepeninm u Audpakini MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBS3uM TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJION W
4acTOTOU KOJIEOAHMUIA.



HccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
MpeJIoMJIEHUE, Mospu3anus, Audpakuus, UHTEpPEepeHLIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsgaMoIMHENWHOE pacIpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyd ceera. ToueuHbIi HCTOYHHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpakeHHs cBeta. [locTpoenne m3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI MIPEIOMIICHHS CBeTa. AOCONIOTHBIN MMOKA3aTelb
npenomieHus. l[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblid Yroja MOIHOTO
BHYTPEHHETO OTPAKECHUS.

HNucniepcus cBeta. CroxHBIN cocTaB O6eoro cBeta. L[Ber.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas suH3a. DOKyCHOE
paccTOsSiHME W OINTHYECKas cuja TOHKOM JNuH3BL. [locTpoeHune wu300pakeHuil B
COOMpAOIIUX M pacceuBaIIMX JuH3aX. Dopmylia TOHKOUM JIMH3BI. YBeIUYEHUE,
JlaBaeMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKHU.

BonnoBass ontuka. HWHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOACHUS MaKCUMYMOB M MHUHHUMYMOB B HHTEpEpPEHIIMOHHON
KapTUHE OT ABYX CUH(]a3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. [AudpakuronHas pemérka. YciaoBue HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUA MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHu4yeckne yCTpPOMCTBA W MPAKTUUYECKOE TMPUMEHEHHE. OYKH, JyIa,
doToamnmapaTr, NPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpssmMonHEHOE pPACIpPOCTPAHEHUE, OTPAXKEHUE U MPEIOMIICHUE CBETA.
OnTudeckue mprudopkI.

[TonHOEe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOIA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojgenu MUKPOCKOIIa, TEJIECKOIIA.

Ha6monenne naTepdepeHIinm CBeTa.

Hab6mronenne nudpaxuu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ TOMOLIBIO TPU3MBI.

[TomyueHne criekTpa ¢ MOMOIIBIO TU(PPAKITMOHHON PEIIETKH.

HaGntonenue nomnsipuszanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomboi



N3mepenue nokazaresns NpeaoMIeHNs CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.
HaGmonenue nucnepcun ceera.

Pazngesn 6. OcHOBBI ClIeMAJILHON TEOPUU OTHOCUTEJIbHOCTH

['paHuubl  NPUMEHUMOCTHM  KIIACCUYECKOW  MEXAHHUKH. [TocTynatel
CIELMAJIbHON TEOPUM OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIAN OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaLIECHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEISITUBUCTCKONU YaCTHUIIBI.

CBs3b MACChI C SHEPTUEN U UMITYJIbCOM PEIIITUBUCTCKON YAaCTUIBI. DHEPTHS
MTOKOS.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmuvt K6aHmoeoii ONMUKU

®otonbl. ®opmyna [lnanka cBs3u dHEPruu (POTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJbC (HOTOHA.

OtkpeiTue u uccnenoBanue horoddpdexra. Onbitel A. I'. CroneToBa. 3aKOHBI
doTorddexra. YpaBHenue DiHmTeHa 1 horodddekra. «KpacHas rpaHuiia»
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JIleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpoMcTBA W TMpPaKTUYECKOE MpPUMEHEHHUe: (POTOIIEMEHT,
dboTomaTunk, coiHeUHas 6arapesi, CBETOIHOI.

Jlemoncmpayuu

®oT03(]QheKT HA YCTAHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHEro ¢poTodddexra.

Cseroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO o -4acTHIL.
[Inanerapnas wmogxens aroma. Iloctynmatrsl bopa. M3nyuenwe u mnoriounieHue
(GbOTOHOB TpU TEepexoie aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyro. Bumsr
cnekTpoB. CHEeKTp YpOBHEN SHEPIUU aToMa BOAOPOAA.

BosnoBbie cBoiicTBa yactuil. Bonuel ne bpoins. KopryckynsipHO-BOJIHOBOU
Ty aJli3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3JIyYeHUE.

TexHnyeckne yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbIN
aHaJn3 (CIIEKTPOCKOT), J1a3ep, KBAHTOBBIA KOMITHIOTEP.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JUIMHBL BOJIHBI J1a3epa.
HaGmronenue TuHeHyaThIX COEKTPOB U3TyUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomboi
HaGmronenue nuHeiiyaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JI0Ka3bIBAIOLIME CIIOXKHOCTh CTpoeHus sfapa. OTKpbITHE
paanoaktuBHOCcTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  coctasa
paanoakTUBHOro wu3nydeHusi. CpoiictBa anb(a-, Oera-, ramMma-u3ayyeHUs.
Brnusinue paaroakTUBHOCTH Ha KMBbIE OPraHU3MBbI.
OtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas mozens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M3oTomnst.
Anbda-pacnan. DIEKTPOHHBIH M TO3UTPOHHBIA OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaAuOaKTUBHOrO pacnaja.
DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cunbl. [ledexT maccsl siapa.
SnepHble peakuuu. /leneHue u CUHTE3 €.
Anepnsiii peaktop. Tepmosuepubiii cunTe3. [IpobiemMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACIIEKThI SIAEPHON SHEPTEeTUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtoibl HAOJIIOIEHUS ¥ PETUCTPALIUU SJI€MEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMoAecTBUs. EnMHCTBO pr3ndeckoil kapTHHBI MUpa.
TexHu4eckue ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: JTO3UMETpP, KaMmepa
Buiibcona, siaepHbIif peakTop, aToMHast 6omM0a.
Jlemoncmpayuu
CUY€TunK HOHU3UPYIOIIHNX YACTHL.
Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol
HcciienoBanue TpeKoB 4acTHIL (IO TOTOBBIM (OTOTpadusIM).

Pa3nen 8. JineMeHTBI ACTPOHOMUH U ACTPOPU3UKH

DTanbl pa3BUTHUS aCTPOHOMUHU. [IpuKiIafHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro Heba. Co3Be3nusi, sSpKue 3BE3bI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. Mcrounuk sHeprun CoyiHIIA U 3BE3L.
3BE31bI, UX OCHOBHBIC XAapaKTEPUCTHKHU. J[narpamma «CIEKTpajbHBIM KJacC —
CBETUMOCTE». 3BE34bI TJIABHOM IOCJIEIOBATEIbLHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3J TJIABHOW IOCJIEAOBATEIbHOCTH. BHyTpeHHee CcTpoeHHe



3B€31. COBpeMEHHBIE NIPEACTABIEHUSI O IPOUCXOKIACHUHU U 3Boaronun CosHIa 1
3BE31. DTanbl KU3HU 3BE3I.

Mnineunsiii Ilyte — nHama ['amaktuka. Ilomoxenume m nemwxenne ConHua B
IN'anaktuke. Tunsl ranaktuk. PaguoranakTuku u KBasapbl. UEpHBIE ABIPHI B sgApax
rajgakTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xab60mna. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PeankroBoe usnyyeHue.

Macmirabnas ctpykrypa Beenennoii. MeTaranakTuka.

Hepeménnbie npo6iaemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HabGmronenus: HeBOOpYKEHHBIM TJIa30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
NPWIOXKEHUM JJI OIpe/iesieHUs MOJI0KEeHNS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausl CEBEPHOrO MOyIIapus U IPKUE 3BE3/BI.

HaG6monenus B Teneckon Jlynsl, mianer, Mueunoro I[lytu.

O6o0maromnee NOBTOPEeHUE

Ponb ¢u3uku W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHOM M 3TUYECKOM cdepax AesSTEeIBHOCTH YeJIOBEKa, POJb U MECTO (HU3UKHU
M aCTPOHOMHUHU B COBPEMEHHOMN Hay4YHOW KapTHHE MHPA, poJib (PU3UUYECKON TEOPUHU
B (OpPMHpPOBAHUU TMPEACTABICHUA O (PU3NYECKOM KapTUHE MHUPA, MECTO
¢u3nueckoi KapTHHBI MHpa B OOIIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyyenue xypca ¢uszuku 6a3oBoro ypoBHsi B 11 kjacce ocyiiecTBisieTcs ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBI3€M C KypcaMH MAaTEMATHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle noHamus, CBSI3aHHBIE C M3YYCHHEM METOJ0B HAyYHOTO
MO3HAHUS. SIBICHWE, HAY4YHBIA (akT, TUmores3a, (u3Mveckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SIKCIIEPUMEHT, MOZEIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHWEe CUCTEMBbl YPaBHEHWM, TPUTOHOMETPHUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBl M UX IPOCKIMH HA OCU KOOPAMHAT, CII0KEHUE BEKTOPOB,
MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKUUN, TNPU3HAKU TMOAOOUS TPEYroJbHUKOB,
oTpeeNeHUEe IIOMAAH MIIOCKUX GUryp u oobéMa Tel.

buonozus: >rneKTpUYecKHE SIBICHHMS B JKUBOM NpPUpOJE, KOJeOaTesIbHbIE
JNBH>KEHUS B KUBOW IMPUPOJAE, ONTHUYECKHUE SIBJICHHS B KUBOW MPUPOAE, ICUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KDUCTAJNINYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHM3Mbl O0Opa30BaHMS KPUCTAJUIMYECKOW pEHIETKH, CIEKTPaIbHBIMI
aHaJm3.



leocpaghusi:  MarHuTHbBIE TMTONIOCAa 3€MIIM, 3aJ€XH MArHUTHBIX Py,
dboToCchEMKA 3€eMHOM MOBEPXHOCTH, TPEACKA3aHUE 3EMIIETPSICEHUI.

Texnonocua: NWHAM BIEKTPONEpEad, TEHEPATOpP IEPEMEHHOr0 TOKa,
AJEKTPOJBUTATENb, WHAYKIHOHHAS I€4b, pajgap, pPaguoONpUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBU-meuyb, MpOEKIMOHHBIN ammapar, BOJIOKOHHAsl OITHKA,
COJIHEYHast Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «Du3mka» Ha YPOBHE CpPEAHETO OOIIETO
oOpa3zoBaHus (0a30BbI YPOBEHb) MOJDKHO OOECHEUUTh JOCTHUKEHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YNIbTaThl OCBOCHUS Y4eOHOro npeameTa «OuU3nKa JOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TO3UTUBHBIX BHYTPEHHHUX  YOCXKJCHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO0 OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbITA JACATEIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUU
BOCIHUTATEILHOM JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKIAHCKOU MO3UIIMU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 O0IIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B MHTEpECcAaxX TPaKIaHCKOTO
o0I11ecTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3alliu;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIMSMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JE€STEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOM IrPa)XJ1aHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TIOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHCJIEC B
NESTENbHOCTH YUYEHOTO;

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOIO OYyIIETO;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMSA:

3CTETHYECKOE OTHOIIEHNUE K MUPY, BKIIIOYask 3CTETUKY HAYYHOIO TBOPYECTBA,
Npucyiero (U3nYecKon HayKe;



5) TpyA0BOr0 BOCTIMTAHHUS:

MHTEpPEC K pa3iIu4HbIM chepaM MNpOoPECCUOHATBHON AESITENbHOCTH, B TOM
YHCJI€ CBS3aHHBIM ¢ (DU3UKON U TEXHUKOM, yMEHUE COBEPILATh OCO3HAHHBII BHIOOD
Oynyiieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMO00Opa3oBaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHUE TJI0OATBHOIO
XapakTepa FKOJIOTHYECKUX MpodIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE AEUCTBUM B OKPYXKAIOLIEH CPEAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHrue OIbITa JeATEIbHOCTH HKOJOTMYECKOM HaMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

/) HEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsl (HU3UUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAaY4YHOM JesATeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (QU3MKUM ~ OCYHIECTBIISITh  NPOEKTHYIO M HCCIEOBATENIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE,

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIBbHBIE YUeOHbIE eiicTBHSA
ba3oBble 10ornueckue AeMcTBUA:
CaMOCTOSTENTFHO  (OpPMYJIHpPOBaTh W aKTyaJIM3UPOBaTh  TpodIemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTpENIETATh LENN JeATSIBHOCTH, 3aJaBaTh MNMapaMeTpbl M KPUTEPUH UX
JTOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHST B  pacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh TUIAH pEIIEHUS MPOOJIeMbl ¢ y4ETOM aHalIM3a MMEIOLUXCS
MaTepHAbHBIX U HEMAaTEPUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YIBTATOB
IIeJI5IM, OTICHUBATh PUCKH MTOCIEACTBUHN JACSITEIBHOCTH;
KOOPJMHUPOBATh MW  BBIMOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.
Bba3oBble uccienoBaTe/ibCcKue NelCTBUSA:
BJIQ/ICTh HAyYHON TEPMUHOJIOTHEH, KIIOYEBBIMU TIOHATHSIMH W METOJaMU
bu3nYeCcKON HayKH;



BJIaJIETh HaBBIKAMU y4EOHO-MCCIEAOBATEIbCKON U MPOSKTHOMN JAeSTeIbHOCTH
B 00y1acTé (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOUCKY
METOJIOB peIICHHs 3aJad (U3MUYECKOTO COACPNKAHHS, MPUMEHEHHIO Pa3IUYHbBIX
METOJIOB TIO3HAHUS;

BIAJIETh BHUJAAMU JCATECIBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIPETalUd, MPeoOpPa3OBaHUI0 W TMPUMEHEHUIO B pPa3IMYHBIX Y4EOHBIX
CUTYyalHUsIX, B TOM YUCJIE MPU CO3[JaHUN YUYE€OHBIX TPOEKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh TPUYMHHO-CICACTBCHHBIC CBSI3M M aKTyalH3WpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3Y €€ pEIIeHUs, HaXOJUTh apTyMEHTHI IS JIOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapamMeTpbl U KPUTCPUU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJIE€ pEIICHHS 3aJaud pe3yJabTaThl,
KPUTUUYECKU OIICHMBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCITIOBHSIX;

CTaBUTh W (HOPMYJIHMPOBATh COOCTBEHHBIC 3a/Jadyd B 00pa3oBaTEIbHOM
JESTeIHOCTH, B TOM YHCIIE TIPY U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, OIICHHBATH TPHOOPETEHHBIN OTIBIT,

yMeTh TIEPEHOCHTHh 3HaHUS 1O (QU3MKE B MPAKTHYECKYI0 00JacTh
KHU3HEICSITETLHOCTH;

YME€Tb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUraTh HOBBIE UJIEH, NIpEJIaraTb OpUrMHAIBHBIE MTOIXO0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, IOIYCKAOLUE aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4€HUs HMH(pOpMaluu (U3NYECKOTO COJAEPKAHUS M3
UCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO OCYILECTBISATh IOUCK, aHaJM3,
CUCTEMATU3aLMI0 U HHTEpIpeTaluio HHOOpPMALMK Pa3IUYHbIX BUIOB U (opm
IpEeICTaBICHNUS;

OLIEHUBAaTh JOCTOBEPHOCTh MH(OPMALIUY;

UCMOJb30BaTh  CpPeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHUMH KOIHUTHUBHBIX, KOMMYHHMKATHBHBIX U OpPraHU3aIlMOHHBIX
3aja4 c CcoOJofeHHeM TpeOOBaHUN HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepekeHHs, IMpaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUs B PA3NUYHBIX (opmaTax ¢
yu€TOoM Ha3zHayeHHUs MHPOPMAIUH U 1IeJIEBOIl ayIUTOPUH, BEIOUpAsi ONTUMANbHYIO
(GopMmy mpencTaBiIeHNUs U BU3YyaTH3aIHH.

KoMMyHHKaTUBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUA:
OCYIIECTBIIATH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHEYPOUHOU JIEATEIIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud U  cMsr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUSA C HCIOJIL30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh U MUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIAUBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YJICHA KOJUICKTUBA,

IPUHUMATh  LEJIM COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAUHUPOBATH JIEUCTBUA IO €€ JOCTHKEHHUIO. COCTABJIATH IUIAH JEHUCTBUM,
pacupenensiTh poiad ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPE3YNIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOETO BKJIAJa MU KaXXIOI'0 Y4YaCTHUMKAa KOMAaHIbI B
oO1IMi pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM,;

pejjaraTb HOBBIE IIPOEKTBbI, OLICHUWBATh UJAEH C IIO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTU, IPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE [OBEACHHUE B PA3JIUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE yYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH
GU3MKH W aCTPOHOMHUHM, BBISBISATH NPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
CcOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEIbHO COCTABJISITh IUIAH PEUIEHUS PACYETHBIX M KayeCTBEHHBIX
3a/1ay, MJIaH BBIMOJHEHUS MPAKTUUECKOM paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIIMA B 00JacTH
(bU3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIIbHBINA U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  PEQIIEKCHHM  KaK  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HUX PE3yJIbTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh NMPUEMBI peduieKCUn IJid OLIEHKU CUTYalluHu, BIOOpAa BEPHOIO
pelIeHus;



YMETh OIICHWBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PCEHICHUS IO HUX
CHI)KCHHIO;

MPUHUMATh MOTHUBBI W apTyMEHTHl APYTHMX TIPH aHAU3€ pPEe3y/IhbTaTOB
TESTEITPHOCTH;

NPUHUMATH ce0s, TOHUMAas CBOU HEJJOCTATKH M JIOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TIPU aHaJIM3e pPe3yJbTaToOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO JAPYTHUX Ha ONMIUOKH.

B mporecce qoCTHKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPAMMBI
no ¢u3MKe A YPOBHS cpeaHero ooOimero oOpa3oBaHUs Yy OOYyYaromMXCs
COBEPIIICHCTBYETCS AMOIMOHATLHBIH WHTEIIIEKT, TIPEATOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIPABIICHUS Pa3BUTHs COOCTBEHHOHN 3MOIMOHAIBHOU cephl,
OBITH YBEPCHHBIM B ce0e;

caMOpeTyJIMPOBaHMS, BKIIFOYAIOIIET0 CaMOKOHTPOJIb, yYMCHHE NPHHHMATh
OTBETCTBCHHOCTh 3a CBOE TIOBEJCHHME, CIIOCOOHOCTH aJalTHPOBAThCS K
HMOIMOHATBLHBIM U3MEHCHHSIM U TIPOSIBIISATH THOKOCTD, OBITh OTKPBITHBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUAIOIIEH CTpEeMJIEHHWE K JOCTIKEHUIO LETH U
ycrexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHUE JEMCTBOBATh HCXOJd W3 CBOUX
BO3MOKHOCTEH,

AMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTHIBATH €ro TMpU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COMIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JFOJIbMU, 3a00TUTHCS, MPOSIBIISATh HHTEPEC U pa3pemiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konny obOyuenuss B 10 kiacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax pojb U MecTo (U3MKU B (HOPMUPOBAHUH
COBPEMEHHOM HAay4yHOW KapTUHbI MHpaA, B Pa3BUTHM COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOMN JIESITEIBHOCTH JIFOJECH;

YUUTHIBaTh TPAHULIBl TPUMEHEHHUS M3YYEHHBIX (PU3NUECKUX MOJEINEeH:
MarepualibHasl TOYKa, MHEpIHAIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TENO,
UJeaNbHbIN Ta3, MOJIENU CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUYECKUN 3aps]l PU pelieHn: PU3NUecKux 3a1ady;

pacro3HaBaTh (hU3MUECKUE SABICHUS (IIPOLecChl) U OOBSACHATh MX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA U



ANEKTPOAMHAMUKK:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE MajJeHUE TeJ, ABUKEHUE IO OKPY>KHOCTU, HWHEPIUs,
B3auMojielicTBue Tel, nuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHHUH ), TETUIOBOE
paBHOBECHE, HCMApEHHE, KOHJICHCAIlUs, IJIABJICHUE, KPUCTAIIU3AIUs, KUIICHHE,
BIIQYKHOCTb BO3/lyXa, MOBBIIIIEHUE JaBICHUS T'a3a MIPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXAy IapaMeTpaMu COCTOSIHHSI Tra3a B  H3OMpolieccax,
AIEKTPHU3AIUS TEJl, B3aUMOACHCTBUE 3aPsi/IOB,;

OTMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HUCIONb3Yys (U3UYECKHE BEIMYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOpEHHME, Macca Tejla, CHIIa,
UMITYJIC TeJla, KUHETUYECKas JHEPTHs, MOTCHI[MAIbHAs DHEPTUs, MeXaHW4YecKas
paboTa, MexaHWYEeCKass MOIIHOCTh; IPU OINUCAHUU TPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICT HCHOJIB3YEeMbIX BEJIWYUH, WX OOO3HAYCHUS U CIAUHUIHI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYUHAMU;

OTMKUCHIBATh M3YYCHHBIC TEIJIOBbIC CBOWCTBA TEJ U TEIUIOBBIC SIBJICHMUSI,
UCTIONB3Ysl (U3WYECKUE BEIWYWHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasl PHEPTHS XaOTUUYECKOTO JBMIKCHUSI MOJICKYJ, CpeIHEKBaJIpaTUYHas
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS BSHeprus, pabora rasa,
KO3} (UIIMEHT TMOJEe3HOTO JACHCTBUS TEIUIOBOIO JBUTATENsl; MPU ONUCAHUU
NPaBWIBHO TPaKTOBaTh (U3MYECKUH CMBICI HCIIOJIB3YEMbIX BEJIUMYHMH, HX
000O3HAaYeHUsT W EJUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(GU3MUECKYI0 BEIMUYMHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUYEHHBIE AJIEKTPUUECKHUE CBOMCTBA BEILIECTBA U AJICKTPUUECKHE
siBlicHHs (MPOLIECCHI), UCTONB3Ys (PU3NUCCKHE BEIMYMHBI: JJICKTPUUCCKUN 3apsi,
ANEKTPUUYECKOE T0JI€, HANPSHKEHHOCTh MOJIA, NOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
OpU ONHWCAHUM TIPABHIIBHO TPAKTOBAaTh (DU3MUECKHH CMBICI HCIOJIb3YeMbIX
BEIIMYMH, WX OOO3HAYCHHS W EIWHUIIBI; yKa3biBaTh (OPMYIIBI, CBA3BIBAIOIINE
TaHHYI0 (PU3MYECKYIO BEJIMUMHY C APYTUMH BEJIMUYNHAMU;

aHAM3UPOBATHh (PU3MUYECKHUE TPOIECCHl M SBJICHUS, UCIONB3Yysd (PU3MUECKUE
3aKOHBI U MPUHIUIIBI: 3aKOH BcemupHoro Tsarorenus, |, 1l u Il 3akonsr HeroToHa,
3aKOH COXpPAaHECHHMS MEXaHUYECKOW SHEpPruu, 3aKOH COXpPaHEHUsS HMIIYJIbCa,
MPUHLUIT CYNEPHO3ULIUA CHUJI, MPUHIMI PABHOINPABHUS HMHEPLHHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUUYECKYI0 TEOPUI0 CTPOCHHMSI BEIECTBAa, Ta30BbIC
3aKOHBI, CBA3b CPEHEW KMHETUYECKON IHEPIHM TEIJIOBOTO JBHXKEHHUS MOJEKYI C
a0COMIOTHOM TeMmepaTypou, MEepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3apsiga, 3akoH KysjoHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHE W YCJIOBHUS (TpaHUIbI,
obJnactu) MIPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE TPUHLHUINBI JEUCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3inyaTh YCIOBUS MX 0€30MAaCHOTO HUCIOJIH30BAHUS B
MOBCEJHECBHOM JKU3HU;

BBITIOJIHSITh DKCIEPUMEHTHI 1O UCCIEAOBAHUIO (PU3UYECKUX SBICHUM W
MPOIIECCOB C MCIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHUM, MPU 3TOM
dbopmynupoBath mpoOJeMy/3agady M TUMNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO0 O00OpyIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIUpOBATH BHIBOJIBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (DU3UUECKUX BEIMYMH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIM CIOCOO M3MEpPEHMs] U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKH MOTPEIIHOCTEH U3MEPEHUI;

UCCIEJIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEJIMYUHAMU  C
UCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3yJbTAaThl TMOJYYCHHON 3aBUCUMOCTH (U3WYECKUX BEIUYUH B
BU/JIe TaOIuUIl U TPpadUKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHMUS,

cobiro1aTh MpaBuia 0€30MacHOTO Tpy/Ja MPHU MPOBEACHUU UCCICIOBAHUN B
paMKax yd4eOHOro OJKCHEpPUMEHTa, Y4YeOHO-HCCIIeIOBATEIIbCKOW ¢ TPOCKTHOU
JESATEeIbHOCTU C HWCIIOJb30BaHUEM H3MEPUTEIBHBIX YCTPOHUCTB U J1Ta0OPATOPHOTO
o0opy10BaHUS;

pemiatb pacu€THhle 3aJaydl C SBHO 3aJaHHOW (U3HUECKOW MOJIETbIO,
UCTIOJIBb3Ysl (PU3HUECKUE 3aKOHBI M MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4H
BbIOMpaATh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3MUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXO/IMMbIE g €€ pelieHus, MPOBOJUTh PACUETHI U OIEHUBATh PEaTbHOCTh
MOJTy4€HHOTO 3HAYCHUS (PU3NYECKON BETUINHBL;

pelmaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pacCyX ICHUW C ONOpONM Ha HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3udeckue sIBICHNUS;

UCIIONIb30BaTh ~ TPU  PEIIEHHH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
MH(OPMAITMOHHBIE TEXHOJOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TIPE/ICTAaBICHUS Y4eOHOW M HAyYHO-TIOMYJSIPHOU MH(POpPMAIIUU, TTOJYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJTydaeMyto HH(pOpMaIIHIio;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHWE TMPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BHUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHWS MO (DU3MKEe B MOBCETHEBHOW KU3HU
Tt o0ecriedeHus: 6e30MacHOCTH MPU OOpaIIeHUH C MPUOOpaMH M TEXHUYECKUMU
YCTpPOMCTBAMH, AJIsI COXPAHEHHUS 3JI0POBbSI U COONIOAEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;



pabotaTh B TIpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TPYIIbI, PALNMOHAIBHO paclpeieniarTb OO0sI3aHHOCTH U
IUIAHUPOBAThH JIESITENBHOCTh B HECTAHJIAPTHBIX CUTYalUsX, aJl€KBaTHO OLICHHBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy obyuenuss B 11 kiacce mpeameTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OO YyUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMpUMEpax pojb U MecTo (U3MKU B (POPMUPOBAHHUU
COBPEMCHHOM HAy4yHOM KapTUHBl MHpaA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JEATETBHOCTHU JIIOJIEH, LETOCTHOCTh U €IUHCTBO
(u3nuecKol KapTUHBI MUDA;

YUUTHIBaTh TPAHUIIBl TPUMEHEHHUS M3YYCHHBIX (PU3MUECKUX MOJICIICH:
TOUEYHBIN 3MEKTPUUECKUI 3aps, Jyd CBETa, TOUYCUHbIH UCTOYHUK CBETA, f/IepHas
MOJIeNIb aTOMa, HYKJIOHHAsl MOJEb aTOMHOTO siipa NpHU pelIeHUH (HU3UUECKUX
3ajaady;

pacro3HaBath (pu3nyecKue sBICHUs (ITPOIECChI) U OOBACHITh MX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHU M KBAHTOBOM (PMBHMKH: DJIEKTPUUYECKAs] POBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUS TOKa, B3aMMOJCHCTBHUE
MarHuTOB, OJJICKTPOMAarHUTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJIA Ha
OPOBOAHUK C TOKOM M JABMXKYLIMHCS 3apsij, SJIEKTPOMarHUTHbIE KoyieOaHus W
BOJIHBI, NPSIMOJIMHEHHOE paCIpOCTPAHEHUE CBETa, OTPAXKEHUE, NPEIIOMIICHHUE,
uHTepdepennus, audpakuus W MOOJSpU3aLMA  CBETa, JHCIEepCUs CBETa,
doToanekTpuueckuii 3phexT (hoTod¢deKT), CBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOr0 CIEKTpa aroMa BOAOPOJA, €CTECTBEHHAas] M HCKYCCTBEHHAas
PaaO0aKTUBHOCTD;

ONKUCHIBATh H3YyYEHHBIE CBOICTBA BEIIECTBA (IJIIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOAUMOCTHb  DPa3dU4yHBIX  Cped) U
SJICKTPOMArHUTHBIC sIBJICHHS (TIPOILIECCHI), HCIOJB3YsA (PU3UUCCKUE BECIUUMHBI:
ANEKTPUYECKHUM 3apsijl, CUiIa TOKA, JIEKTPUYECKOE HANPSIKEHUE, 3JIEKTPUUYECKOE
CONPOTHUBIIEHUE, PAa3HOCTh MOTEHLHMAJIOB, JIEKTPOABMKYIAs CHJA, paboTa TOKa,
MHIYKLIMST MarHUTHOTrO ToJig, cuia Awmrmepa, cuia JlopeHlia, MHIYKTHBHOCTb
KATYyIIK{, 3HEPrusl 3JEKTPUYECKOTO0 M MAarHUTHOTO IOJIEW, NEPHOJ M YacToTa
KoneOaHuil B KosebaTeNIbHOM KOHTYpe, 3aps] W CuUjJa ToKa B TIpoliecce
TapMOHHMYECKUX JJIEKTPOMAarHUTHBIX KoyeOaHui, (OKYCHOE pacCTOSIHHE H
ONTUYECKas CHWJIA JIMH3bI, MPU ONUCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKUU
CMBIC HCMOJB3yEMbIX BEJMYMH, WX OOO3HAYEHHMS] U EAUHUIbI, YKa3bIBaTh
(GopMynbl, CBS3BIBAIOUIME JaHHYIO (U3MUECKYI0 BEJIHMYMHY C JIPYTHMH
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHbIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCIOIb3Ys
du3uYeCcKre BEJIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ] MOTypacaia, SHEPTUsl CBA3U
aQTOMHBIX sJIep, MPU OMUCAHUU NPABUIBLHO TPAKTOBaTh (UBUYECKUM CMBICI
UCIIOIb3YEMbIX BEJIWYUH, WX OOO3HAUYECHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3bIBAIOIINE JaHHYIO (DU3UYECKYI0 BEIWYUHY C JPYTMMU BEJIMYUHAMU,
BBIYUCIIATH 3HAaUCHUE (DU3UUYECKOM BETMUHUHBI,

aHaJTU3UPOBaTh (PU3UYECKHUE MPOILIECCHl U SIBICHUS, UCIONb3Ysl (Pu3nueckue
3aKOHBI M MPUHIMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapajjIeIbHOIO
COCIMHEHUS IIPOBOJHUKOB, 3aKOH Jlkoynsa—JleHna, 3aKOH BIEKTPOMArHUTHOM
WHJIYKIMY, 3aKOH NPSMOJUHEHHOTO PAaCHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHEHHE ODuHIITEHHA 171 dhoToddekTa,
3aKOH COXPAHEHUsI SHEPTrUM, 3aKOH COXPAHEHMS HMMITYJIbCa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHHSI MAcCCOBOI'0 4MCIa, MOCTynatel bopa,
3aKOH PAJMOAKTUBHOIO pacriaja, Ipu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MAaTeMaTU4YeCKO€ BBIPAKEHHE M YyCIOBUS (TpaHMIIbI, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMIPABJICHHWE BEKTOPAa UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTHh M OIKCHIBATh H300pa)KE€HUE, CO3/1aBaeMO€ IIJIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh DKCIEPUMEHTHI MO0 HCCIEAOBAHUIO (U3MUECKUX SBICHUN WU
IPOLIECCOB C HCIIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HW3MEPEHUI: IMPU STOM
dopmynupoBath mnpobieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEMJIOKEHHOT0 OOOpYAOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIHpOBaTH BHIBOJBL;

OCYIIECTBIISITh MPSAMBIC U KOCBEHHbIE M3MEpEHUsT (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO W3MEPEHHsS] M HCIOJIb30BaTh WM3BECTHHIC
METOJIbI OLICHKH MOTPEITHOCTEN N3MEPECHU N,

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BaHUEM
NPSMBIX HM3MEPEHWIl: TpU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH
PE3YNbTATHl MOTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BUJE TaOIHI] U
rpaduKoB, AeaTh BEIBOIBI MO pe3yIbTaTaM UCCIICIOBAHNUS,

coOmoaTh MpaBmiia OE30MaCHOTO TPy/a MPH MPOBEACHUN HCCIEIOBAaHUN B
pamMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIBCKOW W TMPOEKTHOMN
NEATENIbHOCTU C HUCIOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOICTB M J1A0OPATOPHOIO
00opyT0BaHUS;

pemaTh pacu€THblE 3aJayd C SIBHO 3aJaHHOW (DU3UYECKOW MOJEINbIO,
UCTIONIB3Yys (PM3UYECKHE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJN3a YCJIOBHS 3a/1auu
BBIOMpaTh (PU3NUYECKYI0 MOJEJb, BBIACHATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,



HE0OXOAMMBIE 11 €€ pelleHUs, NPOBOAUTH Pacdy€Thbl U OLEHUBATH PEATLHOCTH
MOJIYYEHHOI'O 3HAaYeHHs (PU3UUECKON BEJIMUMHBI,

pelaTh KaYeCTBEHHbBIE 3aJa4i: BBICTPAUBATh JJOTMYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHUW C OIOpOM HAa M3Y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzudeckue sIBICHUS;

UCIIOJIb30BATh Opy  peleHud  y4eOHbIX ~ 3aJad  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
U TMPEACTaBIICHUs Y4eOHON M HAy4YHO-TIOMYJSPHOU MH(POpPMALIUU, MOJIYYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJTy4aeMylo HH(OopMaIuio;

OOBSACHATh NTPUHIMIBI ACHCTBUS MAaIIMH, MNPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKEe B TMOBCEAHEBHOM KU3HU
Juist o0ecriedeHus: 6e30MacHOCTU MpU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMU, JIJISi COXPAHEHHS 3I0POBbsl U COOJIIOACHHUS HOPM DKOJIOTHMYECKOTO
IIOBEJECHUS B OKPY’KAIOLIECH CPEE;

paboTaTb B TpYIIE C BBIIOJHEHUEM PpA3JIMYHBIX COLUAJIBHBIX pOJIEH,
IUIaHUPOBaTh paboOTy TIpyHIbl, pPAalMOHAIBHO paclpeAessiTh OOA3aHHOCTH U
IUIAHUPOBATD JIEATEIBHOCTh B HECTAHIAAPTHBIX CUTYalUsAX, aJ€KBATHO OLICHUBATH
BKJIa/l K&KJOr0 U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE PacCMaTpUBaeMOM MpOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBO 4acoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbie
Ne n/m P Kontpoasusie | Ilpakruuyeckue (1upp )
NMporpamMMbl Bcero o0pa3oBaTeJibHbIe
padoTbI padoThI
pecypchbl
Paznea 1. DU3UKA U METO/JIbI HAYUYHOTI'O ITO3HAHMU S
bubnuoreka [JOK
1.1 ) 2
M3UKa ¥ METOJIbI HAYYHOTO TTO3HAHHMSI httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bubnnoreka [JOK
21 Kimmemaritia ° https://m.edsoo.ru/7f41bf72
bubnunoreka [JOK
22 Hlunaminia ! https://m.edsoo.ru/7f41bf72
bubnunoreka [JOK
2.3 3aKOHBI COXpAHEHHUS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7FALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKO N 9 1 bubnuoteka [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
3.2 OCHOBBI TEPMOJMHAMUKH 10 1 httos://m.edsoo.ru/7f41bf72
33 ArperarHele COCTOSIHUS BELIECTBA. 5 bubnunorexa LIOK

®da3oBbIC MEePEXO bl

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 pazneny

24

Paznen 4. JIEKTPOJAUHAMUKA

41 DHeKTpoCTaTHia 10 ]r?tltdr?jlpllg.:gjogrou/%f4lbf72
42 [TocTosiHHBIN nMeKTpUUECKUi TOK. TOKu B 12 bubnuotexa LIOK
pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoauuyecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHUe pa3/iesioB H TeM udpossbie
Ne i/ pasi Kontpoasnsie | Ilpakruuyeckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
11 MaruauTtHoe nosie. DJIeKTpOMarHuTHas 11 1 3 bubnmnorexa [JOK
' HHIYKIHST https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHWSI U BOJIHBI
MexaHnuecKue U 3JeKTpOMarHUTHbIE bubnmorexa [JOK
2.1 9 1
KoJebaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHnuecKue U 3JeKTpOMarHUTHbIE 5 1 bubnuotexa IIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnunoreka [JOK
. O
2:3 frrKa 10 3 https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIMAJTBHOM TEOPUM OTHOCHUTEJILHOCTH

OCHOBBI CrIeIMATILHON TEOPUHU bubnuoteka [IOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Utoro mno pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuoreka [JOK
4.1 i 6
DJeMeHThl KBaHTOBOW ONTHKHU httos://m.edsoo.ru/7f41c97¢
4.2 Crpoenue atoma 4 bubnaunorexa LJOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SIpO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHThbl ACTPOHOMUHM U aCTPOU3UKH 7 Et?[i?;;f(;(:ogrou/ffﬂcg?c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 lf?t?rinll//l ;T.:g:ogroullifﬂcwc
Hroro mo pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouaun4yectBo yacos DJIeKTPOHHbIE
Ne ara undpoBbie
Tema ypoka Kontpoabusbie | Ilpakruyeckue A o
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIe
padoThbI padoThI
pecypchbl
®du3uka — HaykKa o MpUpoJIE.
1 Hayunrie MGT(})IEBI HO?I,)HEIl)HI/IS{ 1 bubmmorexa LOK
1 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIETO MUPa
Pouib u mecto usuku B

9 (hopMuUpOBaHUN COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4HOM KapTUHBI MHpPA, B https://m.edsoo0.ru/ff0c33e6
MPAKTUYECKOU IEATEIIbHOCTH JIFOJEH
MexaHnueckoe IBIKEHUE.

3 OTHOCUTEIIBHOCTh MEXaHHUYECKOTO 1 bubnmoreka [{OK
nBwkeHus. [lepemenienure, CKOpoOCTh, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpsSIMOJIMHENHOE 1 bubnunoreka [JOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOIUHENHOE 1 bubnuoteka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nmazeHue. Y CKOpeHHe 1 bubnunoreka [JOK
CcBOOOHOTO MaICHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOE 1BUKEHHE.

7 JIBi>KeHME MaTepUaaIbHOU TOYKH 11O 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
8 [IpuHumn otHOCUTENBHOCTH [ anuiies. 1 bu6nunoreka [JOK



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

WNuepuyuanbHble CUCTEMBI OTCUETA.
IIepBbiit 3ak0oH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bubnuoreka [JOK

o cynepriosHitit i Bropoit sakor https://m.edsoo.ru/ff0c3be8d
HproTona st MaTepualibHOM TOYKU

10 Tperun 3akoH HeroTOHA 114 bubnuotexa LIOK
MaTepPHATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroteHus. Cumna

11 TsoKecTu. IlepBas kocMuueckas bubnmotera LHOK

https://m.edso0.ru/ff0c3d00

CKOPOCTh

12 Cwia ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cwia tpenus. KoadpuuueHnt tpenus.

13 Cuna Cgl'IPOTI/IBJ'IeI—(Ii;I(i:I npu L[BI/II):(GHI/II/I bubmmorexa [{OK

https://m.edso0.ru/ff0c3f76

TeJa B XKUJIKOCTHU WU Ta3e
[TocTynarensHOe U BpalaTenbHOE

14 NIBIDKEHNE a0COJIFOTHO TBEPJOTO Teia. Bubmunorteka HOK
MowmeHnT cuibl. [lnedo cuinbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEpPAOTO Tena
Nmnynbc maTepuanbHOU TOUKH,
CHUCTEMBI MaTEPHUATIbLHBIX TOYCK. bubnuoteka [IOK

15 HMnynsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnysibca. PeakTuBHOE ABMKEHHE
PaboTta 1 MOLITHOCTH CHITBI.
Kunernueckast sHEprus MaTepualbHOU bubnunorexa [IOK

16 Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHUHETHYECKOW SHEPTUn

17 [lorenumanbHas YHEPTUS. bu6nunoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c4502

[loTenumanbHas SHEPTUS YIPYTO
neGopMHUpPOBaHHOU TPYKHHBI.
[TorenumanbHas YHEPTHUS Tena BOIN3U
MOBEPXHOCTHU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanbpHbIe U HEIOTEHIIUAILHBIC
cuiibl. CBsI3b pabOTHI
HETIOTCHIUAEHBIX CHJI C U3MEHEHUEM
MEXaHMYECKOHM YHEPTUH CUCTEMBI Tell.
3aK0oH COXpaHEHUSI MEXaHUUYECKOU
JHEPTUH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI C
H3MEHECHUEM MEXaHNYECKOU OHEpPTHUn
TeJa Ha TIPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

20

KonTposbHas paborta mo teme
«Kunemaruka. [{uramuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE»

bubnnoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHHS MOJIEK YIS PHO-
KUHETUYECKO# Teopun. bpoyHoBCcKkoe
newxenue. Juddy3us

bubnunoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKECHUS U
B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHs ra30B, )KUAKOCTEH
U TBEPJIBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IlocrosiHHas ABoraz[po

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkana reMneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Llenbcus

Wneanpusiii ras B MKT. OcHoBHOE

bubaunoreka [IOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMmIeparypa Kak Mepa

26 CpeaHEN KUHETUYECKOW 3HEPTUn bubnmnorexa [JOK
JBIKEHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akon /lanbToHa. ["a30BbIC 3aKOHBI
JlabopaTtopnas pabota

28 «MccnenoBanne 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSIHUS
pa3peKeHHOTO raza»

29 N3onporeccrl B uacaabHOM ra3e u ux bubnnoreka [JOK
rpaduueckoe mpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOIMHAMUYECKOU CUCTEMBI U

30 crocoObl ee u3MeHeHus. KonuuectBo bubnnoreka [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJI€AIbHOTO
raza

bubnunoreka [JOK

31 Buzer tenzonepearin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEINIOEMKOCTh BEIIECTBA.

32 KonunuectBo TemnoTsl npu Bubmzorexa HOK

. https://m.edsoo.ru/ff0c5c36
Temionepenaye. AauadaTHbIi npoiecc

33 IlepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bubnunorexa [IOK
IIPUMEHEHHUE K U30IIpoIieccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatuMocTs mporieccoB B bubnunorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOIMTHAMUKH

35 [Tpunuun peictus u KITJ[ TerutoBoit bubnuoreka [JOK
MAILHHbI https://m.edsoo0.ru/ff0c600a

36 Huxn Kapuo u ero KITJ]

37 DKojoruueckue mpoosieMbl
TETUIOYHEPTeTUKH

38 O6o0matromuit ypok «MomnekymnspHas bubnmnorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKN» https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme

39 «MomnexymsipHas Gpuzrka. OCHOBBI Bubmmorexa LTOK

P ' https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHKH»

40 [Tapoo6pa3zoBaHue 1 KOHAEHCAIUS. bu6nuoteka [IOK
Hcnapenuie u kuneHune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEINbHAS

41 BJI&YKHOCTh BO31lyxa. HachlleHHbIN bubmmorexa [IOK

yxa. Hl https://m.edso0.ru/ff0c64d8
nap
Tepnoe Teno. Kpucramnmdeckue u

42 amopdHbIe Teaa. AHU30TPOIIHUS bu6nuotexa [IOK
CBOMCTB KpucTaJIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMEHHbIE MaTEePHUAITBI
[InaBnenue u KpuCTaIU3ALUA.

bubnunoreka [JOK
43 VaenpHasg TEIIOTA INIABIIEHUS.
https://m.edsoo.ru/ff0c6708
CyOnumanus

44 VYpaBHeHMe TemIoBoro 6aganca bubmmorexa [JOK

https://m.edso0.ru/ff0c6820

45 OnexTpuzanus Tell. IIEKTPUIECKUU bubnuoteka [IOK

3apsn. Z[Ba BUA SJICKTPUUYCCKUX

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, AUIIEKTPUKH U

bubnuoreka [JOK

46 MOJIYTIPOBOTHUKH. 3aKOH COXPaHEHUS
YHpOBOZ P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUECKOTO 3apsiia
Bsaumonencrsue 3apsa10B. 3aKOH
47 Kynona. ToueuHbIN 3JIEKTPUUECKUU bubmorexa [TOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsin
HamnpsxeHHOCTh 37€KTpUYECKOTO
48 noJis. [IpuHiun cynepno3unuu bubnuotexa LIOK
ANEKTPUUECKUX NoJsieu. JInHun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaGoTa cui a5eKTpocTaTudecKoro
49 noJist. [lorentman. Paznocts bubmorexa [OK
' ' https://m.edso0.ru/ff0c6f00
MOTCHIINAJIOB
[TpoBOAHMKY ¥ TUITICKTPUKHU B
P P bubnnoreka [JOK
50 IIEKTPOCTATUYECKOM IOJIE.
https://m.edsoo.ru/ff0c7018
JludnekTpudeckasi IpOHUIIAEMOCTh
51 Onexrpoemkoctb. Konnencarop bubmorexa [IOK
https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIIOCKOTO
52 KOHAEHcAaTOpa. DHEPTHUS 3apsKEHHOTO bubnnorexa LIOK
ba. JHEp P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTOpa
53 JlaGopaTtopHnas padora "M3mepenue
IIEKTPOEMKOCTH KOHJIeHcaTopa"
[IpuHnun necTBUSA U IPUMEHEHUE
54 KOHJIEHCAaTOPOB, KOMUPOBAIBHOTO

amnmnapara, CTpyHHOTO NpHHTEpA.
ONeKTpocTaTHYECKasl 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE HIEKTPONIPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €T0
cymectBoBanus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnporusnenue. 3akoH Oma 1is
y4JacTKa Lenu

56

[TocnenoBarenvHOE, NapamieabHOE,
CMEIIaHHOE COeMHEHUE
MpOBOJHUKOB. JlaboparopHas padoTa
«M3ydyeHne CMEIaHHOTO COEANHEHUS
PE3UCTOPOB»

0.5

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

57

PaboTa 1 MOIITHOCTB AJIEKTPHUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

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

58

3akon OMa 1151 MOJTHO# (3aMKHYTO#)
anexkTpuueckoi nenu. Kopotkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune I/]C nucrounnka Toka u
€ro BHYTPEHHErO CONPOTUBICHUS»

0.5

bubnnoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

:‘)J'IGKTpOHHaﬂ IIPOBOAMMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIIPOTHUBJICHUA METAITIOB OT
TEMIICPATYPHI. CBerHpOBOI[I/IMOCTb

60

:‘)J'IGKTpI/I‘IeCKI/II/I TOK B BaKyyM¢€.
Csoucrtna 3JICKTPOHHBIX ITYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAs U

HpuUMecHas MpOBOIUMOCTb. CBOUCTBA
p—n-nepexoaa. [loaynpoBoTHUKOBBIE
npudopbI

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJNEeKTpUYECKUH TOK B pacTBOpax U
pacIuiaBax 3J1eKTPOJIUTOB.

bubaunoreka [IOK

62 DNEKTPOJIUTUYECKAS TUCCOIUALINS. L https://m.edsoo.ru/ff0c82ba
DneKTpoIu3
DNEKTPUYECKUU TOK B razax.
CaMOCTOSITeIIBHBIN U bubnuoreka [JOK

63 1
HECAMOCTOSITEIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue Npudopsl U
YCTPOWCTBA U UX MPAKTUYECKOE bu6nuotexa [IOK

64 1
npumeHenue. [TpaBuina TeXHUKN https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 O6o0matromuit ypok 1 bubnmnorexa [JOK
«DNEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KontposbHas pabora mo teme

66 «Jnektpocratuka. [locTosHHBIN 1 bu6nuotexa [IOK
anekTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUUYHBIX Cpeaax»
PesepBubrii ypok. KonrponbpHas bu6nuotexa [IOK

67 pabota 1o Teme "DIeKTpOoIMHaAMHKA" ! https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypok. O6001mar0mui ypok bubnuotexa [IOK

68 no temam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoaunvecTBO 4acoB DJIeKTPOHHbIE
o
Jrj;n Tema ypora Bcero Kontpoapnre | Hpaxriieckue fl[:;:eﬂﬂﬂ Eg:aizi?:enbume
padoThI padoThI pecypesI

[TocTostHHBIE MarHUTHI U UX

1 B3auMO/JIeicTBUE. MarHuTHOE MOJIE. 1 bubnuoreka [JOK
Bextop MaruuTHOM MHAYKIUU. JInHIM https://m.edso0.ru/ff0c9778
MarHATHOM MHIYKIIHA
MarnuTHO€E 1oJjie NpOBOJHUKA C

5 TokoM. OnbIT DpcTena. 1 bubnnoreka [JOK
B3aumopeiicTBrie MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas paborta «/3ydeHue 1 1 bu6nuotexa IIOK
MAarHUTHOTO TOJISI KATYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHUTHOTO TIOJIS HA
MpOBOJHUK ¢ TokOM. Cuiia Amrepa.
JlaGopaTtopnas pabota bubnuotexa [IOK

4 . 1 1
«HcciaenoBanue OeUCTBUSI https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleicTBME MarHUTHOTO TIOJIST HA

5 JBIOKYIIYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnuoteka [IOK
Cuna Jlopenna. Pa6ota cumibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnextpomaruutHas uHaykuus. [lotok

6 BEKTOpa MarHUTHOM MHAYKuuu. DJ1C 1

HHAYKIWHA. 3akoH BHCKTpOMaTHI/ITHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nnaykuuu dapanes

JIaboparopnast paboTa
«HccnemoBanne IBICHUS
ANEKTPOMArHUTHOW MHIYKIIUU»

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

NHnykTuBHOCTD. SIBEHHE
camounaykuuu. IJC caMOMHIYKIIUH.
OHeprust MAarHUTHOTO TOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa 1 UxX
NPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
JIEKTPOMArHUThI, 3JIEKTPOABUTATE,
YCKOPHUTEIIH IEMEHTAPHBIX YACTHLL,
MHAYKIMOHHAS NIeYb

10

O6o0matomuii ypok «MarauTHoe
noJje. JNeKTPOMAarHUTHAS WHIYKITHSI»

bubnunoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTposbHas paborta mo teme
«MaruuTtHoe€ moJie.
DNeKTpOMarHuTHasi UHIYKIUSI»

bubnunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOOIHBIE MEXaHUYECKHIE
kosebanus. 'apmonuueckue
KojeOanus. YpaBHEHHE
rapMOHUYECKUX KOJICOaHHIA.
[IpeBpaienue sHepruu

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

13

JlaGopaTopnas padota
«HccnenoBanue 3aBUCUMOCTH
nepuoa MajbIX KoJieOaHul rpy3a Ha
HUTH OT JJUHBI HUTHU U MacChl Tpy3a»

14

Konebarenbubiun koHTYp. CBOOOIHBIE

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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SJICKTPOMAIrHUTHBIC KoJIeOaHUS B
nacajlbHOM K0J1e0aTeIbHOM KOHTYpC.
Anamnorus MCKIAY MCXaHUYCCKNMH U
SJICKTPOMAariuTHBIMU KOJIeOaHUSIMH

15

®opmyna Tomcona. 3akoH
COXPAaHCHHA SHCPIrUU B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarOIux
KojeOaHusx. BolHyXaeHHbIE
MexaHndeckue koyebanus. Pe3onanc.
BI)IHY)K)IGHHBIG SHGKTpOMaFHI/ITHBIe
KoJeOaHus

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[IepemenHbIn TOK. CHHYCONTaTBHBIN
IEPEMEHHBIM TOK. MoIIHOCTh
IEPEMEHHOTO TOKA. AMIUIUTYIHOE H
JECUCTBYIOLIEEC 3HAYECHUE CUIIBI TOKA U
HaNPsHKEHUS

bubnunoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso,
nepegada u noTpediaeHue
ANIEKTPUYECKON IHEPTUU

19

YCTpoHCTBO M MPAKTUYECKOE
NPUMEHEHHUE dIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa,
JTUHUN dJIeKTpoTepeaay

bubnunoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PHUCKU IIpU
MMPOU3BOACTBE SJICKTPOSHCPIUH.
KynLTypa HCIIOJIb30BaHUA
3JICKTPOIHEPTHHU B IOBCCAHCBHOU
KHU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnnueckue BOJIHBI, YCIIOBHA
pacnpocrpanenus. [lepuoa. Cxopoctb

bubaunoreka IIOK

21
pacnpoCTpaHeHUs U AJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOAOIBHBIE BOJHBI
29 3Byk. CkopocTh 3ByKa. [ pOMKOCTh bubnmnorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJIHBI, UX
23 CBOHUCTBA U cKopocTh. [1Ikana bubmorexa [TOK
) https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHIMTIBL pagUOCBSI3H U
24 TeneBuaeHus. PazBuTue cpeacTs
cBs3u. Paguonokanus
o5 KonTponbhas padota «Konebanus u bu6nuotexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeitHOE pacpoCTpaHeHUE
26 CBETa B OJJHOPOJHOM Cperie. bubnmnoreka [JOK
ToueuHblil UICTOYHUK CcBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Ortpaxenue cBera. 3aKOHBI
bubnunoreka [JOK
27 oTpaxkeHus ceera. [loctpoenue
https://m.edsoo.ru/ffOcd4e0
n300pakeHHUU B IIIOCKOM 3epKaje
[Ipenomiienue ceera. IlonHoe
o8 BHYTpeHHee oTpaxeHnue. [Ipenenbupin Bu6nnorexa IJOK
YroJI MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpPAKEHUS
29 JlaGopatopHnas pabota «l3mepenue bubnaunorexa [IOK
[OKa3aTellsd MPeIOMIICHHs CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenue n3oOpakeHuii B bubnuotexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyia TOHKOW JIMH3BI.
YBenu4eHUe JTUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnast paboTa

31 «/ccnenoBanue CBOMCTB
M300paKCHU B TMH3AX»
Hucnepcust ceeta. Clio>KHBIN cOCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabora «Habntoenue nucnepcuu
CBETa»
33 Wnrepdepenuns csera. Audpakuus bu6nuoteka [IOK
cBeta. Judppakuuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bu6nuotexa IIOK
[Tonspuszanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuveckue mpuOOpsI U YCTPOICTBA U
yCIOBUS MX O€30TaCHOTO IPUMEHEHUs
['panuip! npuMEeHUMOCTH
36 KJlaccuueckou Mexanuku. [locTynarsl Bbu6auoreka [JOK
CIIELIUAIIBHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTHU
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ame/JIeHue BpEMEHU U COKPAILCHUE brbmnotexa HOK
JR— https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMIYIbC PENSATUBUCTCKOU
38 yacTulpl. CBSI3b MAacChl C SHEPTUEH U bubmorexa LOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTUS MOKOS
KonrtponbHas padora «OnTuka.
39 OCHOBBI crIeIMATILHON TEOPUHU Bubmnotexa HOK

OTHOCHUTCIIbHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®otounsl. Popmyna [lnanka. Jueprus

bubaunoreka IIOK

40
U UMITYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEIOBAHUE
bubnuoreka [JOK
41 .0 A.T.
(porosexra. Onbire: https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodPdexra. YpaBHeHue
¢ b P bubnuoreka [JOK
42 OunmrenHa g porordpdexra.
https://m.edsoo.ru/ff0d015e
«Kpacuas rpanuna» ¢potodrddexra
JlaBnenne ceera. OnpiTol I1. H.
43 JlebeneBa. XuMuueckoe JEUCTBHE bubmorexa [TOK
JleBa. 1 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPAKTHYECKOE TIPUMEHECHHUE:
44
(dhoTosnemMeHT, (OTONATUHK,
COJIHEUHasi OaTapest, CBETOIUO/T
45 Pemenne 3agad no Teme «2JI€MEHTBI bubnmnoreka [JOK
KBAHTOBOM ONTHKH» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITEI
46 Pesepdopaa no paccesHuio o-4acTuil bubmmorexa LOK
' https://m.edsoo.ru/ff0d091a
[InaneTapuas Mmojaenb aroma
47 [Tocrynatel bopa bubnuorexa LIOK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GoOTOHOB
48 IpHU Nepexo/ie aToMa ¢ OJJHOTO YPOBHS Bubmiorexa LIOK
. https://m.edsoo.ru/ff0dOafa
SHEpPIruU Ha APYroi. Buasl criekTpos
BoanoBrle cBoncTBa yacTUll. BOIHEI
bu6nunoreka [JOK
49 ne bpowuna. KopnyckyinspHo-

BOJIHOBOU AyaJIU3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKJICHHOC H3JIYYCHUC

50

OTKpbITHE paIuOAKTUBHOCTU. OIBITHI

Pesepdopna mo onpenenennio cocrapa

PAAUOAKTUBHOI'O U3TYUCHHA

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CeouctBa anbda-, 6era-, ramma-
u3iyyeHus. Bnausiaue
PaIMOAKTUBHOCTH HA JKUBBIE
OpTaHU3MBI

52

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
N3otomel. Anbda-pacna.
DJEKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydeHue

bubnnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3M HYKIIOHOB B S7pE.
Snepubie peakuuu. SaepHbin
peakTop. [Ipobiembl, nepcrneKkTuBHI,
HKOJIOTUYECKHUE aCTIEKTHI SIAEPHOU
HHEPIreTUKH

bubnnoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTulbl. OTKpBITHE
HO3UTPOHA. MeTo 1l HaOI0ICHUS U
PErucTpaluu 3JIeMEHTapPHbBIX YaCTHUII.
Kpyruslii cron «@yHnameHTaabHbIe
B3anMojiencTBud. EqunctBo
(bu3nYecKou KapTUHBI MUpa»

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

55

Bun 3Be3nnoro neda. Co3sesnus,
SIPKUE 3BE3/bl, IUTAHETHI, UX BUIAMOEC
nBmwkenne. ColTHEYHAs cCUCTEMA

56

COJ'IHI.[C. ConHeyHass aKTUBHOCTb.
Hcrounuk SHCPTUn COJ'IHLIa " 3BC31



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3Be3/Ibl, MX OCHOBHEIE
XapaKTePUCTHKH. 3BE3/IbI TIIaBHOU
MOCTIIOBATEILHOCTH. BHYTpeHHEe
cTpoenue 38e31. CoBpeMeHHbIE
MPEJICTABJICHUS O TIPOUCXOXKICHUH H
sBosronu CoJIHIA | 3BE3]T

58

Muneunsin I1yre — Hama ["anakTuka.
[Tonoxenue n neuxenne CoaHua B
lNanakruke. ['anaktukn. YepHbie
JBIPBI B IPAX TATAKTHK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosboro B3peiBa.
PenukroBoe u3nyyenue.
MeraranakTuka

60

Hepemennsie npo6ieMbl acCTpOHOMUU

61

KonTposbHas pabota «37eMeHTHI
ACTPOHOMUH U aCTPOHU3UKU»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHUH B YKOHOMHUYECKOH,
TEXHOJOTHYECKOH, COIMAIBHOM U
ATUYECKOH cepax MesTeTbHOCTH
yeIoBeKa

63

O6o06maromuit ypok. Ponb u Mecto
(U3KMKK U aCTPOHOMHUU B
COBPEMEHHOW HAYYHOU KapTHHE MHUpa

64

O6o6maromuit ypok. Ponb
¢usnueckoil Teopun B GOpMUPOBAHUH
npezcTaBieHuil o Gpu3nUecKoi
KapTUHE MUpa




O6o6maromuii ypox. Mecto
(bu3nuecKoil KapTHHBI MUpPA B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX NPEACTABICHUIN O IPUPOJIE
66 PesepBHbIil ypok. MaraurHoe noJe. 1
DNeKTpOMarHuTHas UHIYKIHUS
PesepBubiit ypok. Onrruka. OCHOBBI
67 CIeIUaTbHON TEOPUU 1
OTHOCHTEIBHOCTHU
Pesepnriit ypok. KBanTtoBast pusnka.
bubnnoreka [JOK
68 DJIeMEeHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YHEHUKA

» dusuka, 10 knacce/ Msikumies I'.41., bByxosnes b.b., Corckuit H.H. nox
penakiueit [laphentreBoit H.A., AkimonepHoe obimectBo «M3aaTenbcTBO
«IIpocsewenue»

» dusuka, 11 knacc/ Msaxkumes I'.J1., Byxosues b.b., Yapyrua B.M. nox
penakiueit [laphentreBoit H.A., AkimonepHoe obmectBo «M3aaTenbcTBO

«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://catalog.prosv.ru/item/59316

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://Ibz.ru/metodist/authors/physics/4/
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