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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHA HAa YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMI K pe3ybTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, npeacTtaBieHHbIX B OI'OC
COQO, a Takxke ¢ ydy€toMm (enepaibHOil pabouel MporpamMmbl BOCIUTAHUS U
KOHLICTIIIUY TpenojiaBaHusl yuyeOHoro mnpenMera «Pusrka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conepxkanue mporpamMmbl 1o (U3UKE HaAMpaBiIeHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa obyvaromuxcs 10—11 kmaccoB rmpu 00y4deHUn
ux (u3nKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IIEATEIbHOCTHOIO MOAXO0/A.
[Iporpamma no pusuxe coorBercTByeT TpeboBaHusM OI'OC COO k miaHupyeMbIiM
JUYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM Pe3yJibTaTaM OO0yUYeHHs, a TakKe
YUYUTHIBAET HEOOXOJMMOCTh peaIM3allid MEXKIPEAMETHBIX CBs3eld (U3UKU C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMU IIpeIMETaMU. B Hell onpenenstoTcss OCHOBHBIE
LEeIU U3y4YeHUs! (PU3UKH Ha YPOBHE CPEIHEro 00IIero 0opa3oBaHusl, IIAHUPYEMBbIE
pE3ynbTaThl OCBOEHUS Kypca PU3HKH: TUYHOCTHBIE, METAIIPEIMETHBIC, TPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

 IJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

+ coJepxkaHue yuyeOHoro npeamera «Du3nka» mo rogaM 00yUdeHuUs..

®du3rka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJI€, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHWM 00 okpy:karoriem Mupe. LlIkonbHbIN Kype Pu3uku — cucteMooOpa3yronuit
JUISL €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEAMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JexKaT B OCHOBE IMPOIECCOB M SIBJICHUW, H3yYyaeMbIX XUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueit u acrpoHomueil. lcmonp3oBaHME W AKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  ONpeAeNsieT XapakTep W pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIIOTHI B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 3aJIaHHBIMU CBOWCTBAMH W JIpyrux. M3ydenwue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHOHAYYHON KapTHUHBI
Mupa oO0yyaroumxcs, B (OPMUPOBAHHWE YMEHHM NPUMEHSATh HAYYHBIM METOJ
MO3HAHUS MPU BHINIOJHEHUH UMHU YUYE€OHBIX UCCIEA0BAaHUM.

B ocHOBY Kypca Gu3HKH 17151 ypOBHS CPEAHETo 00111ero 00pa30BaHMsl MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.



Hoes yenocmuocmu. B COOTBETCTBHUM C HEW KypcC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanusayuu. B coOTBETCTBHUHM C HeWl MaTepuan Kypca (U3HKU
oObeMHEH BOKPYr (¢u3nueckux Teopuil. Benmymmm B Kypce sBIsgeTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpUHU, BEIIECTBE U
nouie.

Hoes cymanumapuzayuu. EE peanuzaunus NOpeAnosaraéT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIUaNa (PU3MYECKONM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
($U3MKH ¢ pa3BUTUEM OOILECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusnku npeamnosaraet 3HakOMCTBO
C IIAPOKUM KPYTOM TEXHMYECKUX U TEXHOJOTMYECKHUX NPUIIOKEHHN HM3yYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercs TIOCPEACTBOM BBEIEHUS AJIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX KOJIOTMUYECKUM MPoOieMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHbl C PA3BUTHUEM TEXHUKH W TEXHOJIOTHH, a Takxke OOCYXIeHHUs MNpodsiem
paloHaIbHOTO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON 0€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3MKHM Ha YPOBHE CPEIHEro OO0IIEero
oOpa3oBaHus SBISAIOTCS (pusnueckue Teopuu (popmMupoBaHHE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKON TEOPUH, PO (PYyHIAMEHTAJIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPO/IE, TPAHULIAX IPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAXO0/A B Kypce (DU3HKU pean3yeTcsl Mpexkie
BCEr0 3a CYET OpraHu3allii SKCHEPUMEHTAIbHON NEATeIbHOCTH O0O0YyYaroluXcsl.
Jl;st 6a30BOTO YPOBHSI Kypca (PM3UKU — 9TO HUCTIOIB30BAHUE CUCTEMBI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00PATOPHBIX padOT, KOTOPbIE B IPOrpaMMe
no (gu3nuke oObeNUHEHbI B OOUIMI CNHMCOK YYEHHMYECKUX MPAKTHUUECKUX pPaloT.
Brigenenne B yKa3aHHOM IiepeyHe JabOpaTOpHbIX pabOT, MPOBOAUMBIX IS
KOHTPOJISI U OIICHKH, OCYILECTBISIETCS YYaCTHUKaMH 00pa30BaTeIbHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEH TUIAaHMPOBAaHUS M OCHaleHUs kabuHera ¢usuku. [Ipu
TOM O00€CcrHeuYMBaeTCsl OBJIaJIeHuE OOYyYarOUIMMUCS YMEHHUSIMU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICJIOBAHUS 3aBHUCUMOCTEH (U3MUECKUX BEIWYUH U
MOCTAaHOBKY OIIBITOB IO MPOBEPKE MPE/TI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIensieTcs PEIIeHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/ay.
[Ipu 3TOM J1s1 pacyETHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 33/1a4U C SIBHO 33JIaHHOMN
¢uznyecKoil MOJENbl0, TMO3BOJSIIOIIME MPUMEHITh M3yYEHHBbIE 3aKOHBI H
3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U UHTErpUpys 3HAHHS U3



pa3HbIX paszaenoB. i KaueCTBEHHBIX 3a]ay MPUOPUTETOM SIBIIAIOTCS 3aJlaHus Ha
OOBSICHEHHE TPOTECKaHUsI (M3MYECKUX SBJICHHA M TPOIECCOB B OKPYIKAFOIICH
KU3HU, TpeOyromme  BbIOOpa  Qu3MYEecKOW  Mojenu  JUid  CUTyaluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu GI'OC COO k MaTepruasbHOTEXHUYECKOMY
o0ecrniedyeHno y4eOHOro mporecca 6a30BbId ypoBeHb Kypca (M3MKH Ha YpPOBHE
cpemHero oo6mero 0o0pa3oBaHUS MOJDKEH HM3Yy4aThCsl B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UKU WIM B YCJIOBHUSX HMHTETPUPOBAHHOrO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOT0 IHKJIA. B kKaOuHeTe (U3MKU JTOJDKHO OBITh HEOOXOAMMOE
nabopatopHoe OO0OpYJOBAaHUE JJIS BBIMIOJHEHUS YKa3aHHBIX B MpPOrpamMme Mo
(U3HKE YUEHUYECKHUX MTPAKTUYECKUX pa0OT U IEMOHCTPAIMOHHOE 000PYI0OBaHHUE.

JleMoHCcTpallMoHHOE  00OpyoBaHMEe (OPMHUPYETCS B COOTBETCTBHUHM C
OPUHIIMIIOM MHUHHUMAJIBHOM  JTOCTATOYHOCTHM M  OOECHeurMBaeT IMOCTaHOBKY
MEPEUYNCICHHBIX B TpOorpaMMme 10 (HU3MKE KIFOUYEBBIX JIEMOHCTpAIil IS
WCCJICIOBAHMUSI  M3y4YaeMbIX  SIBIICHUA W  TPOIECCOB, OMIIMPUYCCKUX M
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHUH.

JlabopaTopHoe o0opyAOBaHHE I YYEHWYECKUX TMPAKTUYECKUX padoT
dbopMHpyeTCs B BHJIE TEMATHUYECCKHMX KOMIUICKTOB M OOECIICYMBACTCS B pacueTe
OJTHOTO KOMILJIEKTa Ha JBYyX OOydarommuxcs. TeMaTH4ecKHe KOMIUICKTHI
7a00paTopHOTO 000PYAOBaHUS JOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISIFOTCS:

- (opmupoBanue HHTEpeca W CTPEeMIICHHS OOYYaIOIUXCS K HAYYHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

+ pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TO3HAHUS U (POPMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

+ (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa M3yUYCHUSI OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

- (opmupoBanue yMeHHI OOBSCHITH SBJICHHS C HCIIOJB30BAaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

+ (opmupoBaHue TpenCTaBICHUNA O PONM (PUIMKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3TUX 1enel odecreynBaeTcs peuieHUEM CIEAYIOIUX 3a/ad B

npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEHEr0 O0IIero o0pa3oBaHuUs:



+ npuoOpeTeHne CUCTeMbI 3HAaHUH 00 001UX (HU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs MEXaHUKY, MOJCKYJSIPHYIO (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI aCTPODU3UKHY;

- (opmupoBaHme yMEHHMIA TPUMEHATH TEOPECTUYECKHE 3HAHUS IS
OObsiCHEHUS (PU3NYECKUX SBJICHUW B TPUPOAEC U Uil TMPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

* OCBOEHME CIOCOOOB pEIICHHs pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOUINX CAMOCTOSITEIHEHOE
co3gaHue PU3NYECKOW MOJEIH, aJIeKBATHOW yCIOBUSM 33]a4uH;

+ TMOHWMaHuE€ (U3MYECKUX OCHOB M MPHUHIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

+ OBJIAICHUE METOJAMHU CaMOCTOSITEJIbHOTO IUIAHHUPOBAHUS W TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIN3a W MHTEpIpeTanuu uHbOopMaIuy,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

+  CO3/J]aHUE YCJIOBUU JIJIsi Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenune ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CpPEAHErO OOIIETo
oOpazoBanus otBoautTcsa 136 yacos: B 10 kiacce — 68 dacoB (2 yaca B Heneno), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme mo (u3uke MepedeHb J1abopaTOpHBIX U
MPAaKTUYECKUX PabOT SIBISETCS PEKOMEHJOBAHHBIM, YYUTEIh JENacT BHIOOP
MpPOBEJEHUSI J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIUBUAYAIBHBIX

O0COOEHHOCTEHN 00yJaronuXCsl.
COJEP) KXAHUE OBYUEHUASA

10 KITIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®u3nka — Hayka o npupoze. Hayunbsie MeTOAbI MO3HAHUS OKPYKAOIIETO
Mupa. Poip skciepuMeHTa ¥ TEOPUU B MPOLECCE MTO3HAHUS ITPUPOIBL.
DKCnepuMeHT B (U3HKE.

MonenupoBanue (u3NUECKUX SBIEHUN W mporeccoB. HaydHble TUMOTE3bI.
®dusznueckre 3aKOHbI U T€OpuHU. ['paHUIBI PUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢uszuku B GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.



Jlemoncmpayuu
AHaJIOTOBBIE W LHU(POBBIE H3MEPHUTEIbHBIE TPUOOPHI, KOMIILIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBHIKCHHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHssi CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MATEpUAIbHOW TOYKH, MX MPOEKIMM HA OCU CHUCTEMBI KOOPJMHAT.
Clio)keHue epeMENICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHUE. ['paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, IMyTU U
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBoOoaHoOe najzieHue. Y CKOpeHue CBOOOTHOTO MaJICHUS.

KpuBonnHeitHOE IBMXKEHUE. J[BUKEHNE MaTepUaIIbHON TOUKHU IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJOBas CKOPOCTb, JUHEWHAS] CKOPOCTb.
[Tepuon u wactora obparieHus. L{leHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JIBI>KCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGnronenne aBukeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO MaICHMUS.

HamnpaieHue CKOpOCTH TIPH ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul

N3ydeHne HEPaBHOMEPHOTO JIBHKEHUSI C LEIbI0 ONPEIEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanrie COOTHOIIEHUS MEXTY MYyTSAMHU, MPONUIEHHBIMU TEJIOM 3a
MOCJIEA0BATEIBHBIE PABHBIE TPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenune nBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunnun  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  Herotona.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uunu cui. Bropoi 3akon HeroToHa 11
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (Mokosi, CKoJibkeHus1, kaueHnust). Cuiia tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIBXKEHUS U cuila TpeHus mokosi. Koadduiuent TpeHus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE JBUKEHUE a0COMOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCU BpamieHus. l[lnedo cumel. YcnoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHn4eckrue YCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MObEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne nBuxeHust Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanne ycloOBUM paBHOBECUS TBEPAOrO Tela, HMEIOLIEr0 OCh
BpAILICHUA.

Tema 3. 3aKkonbl coXpaneHus 6 MexaHuKe

NmMnynbc maTepuanibHOM TOYKM (Telia), CHUCTEMbl MaTepUANbHBIX TOYEK.
NMmyJibec CHITBI M1 UBMEHEHNE UMITYJIbCA TeJIa. 3AKOH COXPAHEHUSI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.



Kunernueckas OHCPIHUA MaTCpHaHBHOﬁ TOYKH. TeopeMa 00 H3MEHEHHM
KHHETUYECKOMN OHCPI'UH.

[ToTeHManbHAs DHEPTHUS. [MoTennnanbpHast DHEPTHUS yIpyro
nehopMUpoBaHHON NPy KUHBL. [loTeHITMaNBHAS YHEPTHUS Tea BOJIU3H MTOBEPXHOCTH
3emiH.

[MoTeHuuaabLHbBIE U HEIIOTCHIINAIbLHBIC CHUIBI. CBs13b paboThI

HEIMOTCHIUAIBHBIX CHJI C U3BMEHEHUEM MEXaHUUYECKOW SHEPTUH CUCTEMBI TElL.
3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpoHCTBa M IPAKTUYECKOE INPUMEHEHUE: BOLOMET, KOIIED,
IIPY’KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[lepexoq NOTEHIMATILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aOCOJIOTHO HEYNpyroro yjapa C MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHHEM MEXaHWYECKOM >HEpruu
TeJIa Ha IPUMEPE PACTIKEHUS PEZUHOBOTO KTy Ta.

Paznea 3. MosexkyasipHas pu3uKka 1 TEPMOAUHAMUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABUKEHUS WU
B3aMOJECUCTBUS YaCTULl BewecTBa. MoOJenu CTPOCHUS Ta30B, XKUIKOCTEU H
TBEPJBIX TeJ U 00BSICHEHUE CBOMCTB BEIICCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
[enncus.

Mogens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHOKHMHETUYECKON
TEOpUM WACATBHOTO ra3za. AOCONIOTHas TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPIrUM TEIUIOBOrO ABWKEHMS yactull rasza. Illlkana temmepatyp
KenbBuna. I'a30Bbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kanelipona. 3akoH
Janprona. 3onporeccsl B HI€aIbHOM Ia3e ¢ IOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA.
['padmueckoe mpencraBieHe U30MPOLIECCOB: H30TEPMA, U30X0pa, u300apa.

TexHuyeckne yCTpOHMCTBA M IPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.



Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIONIME YPAaBHEHHE COCTOSIHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Omnpenenenne Macchl BO3[yXa B KJIAaCCHOW KOMHAaT€ Ha OCHOBE HM3MEPEHHIA
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]y IMApaMETPAMHU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepMmonuHamuueckass cucteMa. BHYTpeHHssI 3HEprusi TEpMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3MeHenus. KonnmdecTBo TeraoTel U pabora. BHyTpeHHs s
HEPrus  OJHOATOMHOIO  HWJ€albHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IyYeHHUE. Y IeJIbHasl TEIUIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 amgmabatrHoMm mporiecce. I[lepBblii 3aKOH TEPMOAMHAMHUKH.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoiieccaM. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IIPUPO/IE.

TeruioBpie  mammHbl.  [I[pyHOMOBI  AEHCTBUA — TEIJIOBBIX — MAILMH.
[IpeoOpazoBanusi SHEPruu B TEIUIOBBIX MaluHax. KospduuueHT mnosne3Horo
nevictBus TeruioBoi MamuHbl. [ukn KapHo u ero kosdduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTHYECKUE MPOOIeMbI TEIUIOIHEPT€TUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPrUM Tejla MPU COBEPIIEHUU pPaOOTHI: BBUIET
mpoOKW W3 OYTBUIKM TOJA JACHCTBHMEM CKAaTOTO BO3/Ayxa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOIEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPTUH (TeMIIepaTyphl) Tela Npu Temionepeiaye.

OneIT 0 a1Ma0aTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).



Mopenu napoBoit TypOMHBI, IBUTATENS BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHjaeHcanusa. Mcnapenue u kumneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3AyXa. HacklmeHHbll mnap. YenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tesla. AHU30TPOIHS CBOWCTB
kpuctajioB. JXunakue kpuctamisl. CoBpeMeHHble Marepuanbl. I[liaBieHue u
KpUCTAJLTM3aIMsA. Y IeJbHas TeIuioTa miaBieHus. Cyonumarius.

YpaBHEeHHE TEIJIOBOTO OajaHca.

TexHu4eckre yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOJTYUYEHHUS COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALIMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DIIeKTpU3aLMS TeJl. DIEKTPUUECKUM 3apsa. [[Ba BU1a SJIIEKTPUUYECKHUX 3apsI0B.
[IpoBOIHWKHM,  AWDJIEKTPUKA U MOJYNPOBOJHUKH. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbll 3IEKTPUUECKUN 3apsil.
OnekTpuyeckoe mnoisie. Hampsok€HHOCTh  anekTpuueckoro mnoisa.  IIpuHuumn
CYIEPIO3ULIAMN JIEKTPUUECKUX Moyieh. JIMHMKU HanpsKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

PaGoTa cuit anexTpocrarnyeckoro moss. [lorennuan. PasHOCTh MOTEHITHAIOB.
[IpoBOAHMKN M AUDJIEKTPUKH B DJIEKTPOCTATUYECKOM moJie. Jlusnexrpuueckas
IIPOHULIIAEMOCTb.

OnextpoémkocTs. KoHzeHcaTop. DIeKTpOEMKOCTh TIOCKOIO0 KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.



TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKasi 3alluTa, 3a3eMIICHUE AJIEKTPONPUOOPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpPyHHbBIN TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HaAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTB 3JEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOPA OT IIOIIAIH TIJIaCTHH,
PACCTOSIHUS MEK1y HUMU U TUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3Mepenue 31eKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS JIIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTHBJIECHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYILAasi CUjla U BHYTPEHHEE COIMPOTUBICHWE HCTOYHHMKA TOKa.
3akon Oma 15 TOJTHOM (3aMKHYTOM) aniekTpuueckoi renu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAasi  MPOBOJAMMOCTb  TBEPIBIX  METANIOB.  3aBUCHUMOCTh
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynmpoBOAHUKH. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJAUMOCTD
noynpoBoHUKOB. CBoicTBa p—N-nepexoaa. [lomynpoBogHMKOBBIE TPHUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  pacijiaBax  AJICKTPOJIMTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALIUS. DIEKTPOIH3.

DJIEKTpUUECKHT TOK B Ta3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4eckrue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJITMETpP, PEOCTaT, HMCTOYHUKH TOKa, DJIJIEKTpOHArpeBaTesibHble MpUOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA U0/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN IMO, ralbBaHUKA.



Jlemoncmpayuu

W3mepenne cuitbl TOKAa U HAMIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS IIMJIMHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMeliaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHue HNEKTPOJABIKYIIEH cuibl. KopoTkoe 3ambikaHUE
raJIbBAHUYECKOTO JIEMEHTA U OIICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTH COTPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OMHOCTOPOHHSS MMPOBOJUMOCTD AHOA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul 3yuenue

CMEIIIaHHOTO COEAMHEHUS PE3UCTOPOB.

M3mepenne 3JIeKTPOABIIKYIICH CHIIBI MCTOYHMKA TOKAa W €r0 BHYTPEHHETO
COMPOTHUBJICHUSI.

HaGmronenue amextpoiusa.

MexknpeaMeTHbie CBA3H

Nzyuenue kypca ¢usnku 6a3zoBoro ypoBHS B 10 Kiacce OCYyIIECTBISIETCS C
y4€TOM COJEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMud MaTeMaTHKH,
OMOJ0OTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4YHbIM (hakT, TUrore3a, ¢u3nyueckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJISITUPOBAHHE, MOJIETTh, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbI YPaBHEHU, THHEHHAs PYyHKITUS, Tapadora,
runepOosa, ux rpaguku W CBONCTBA, TPUTOHOMETpPUYECKHME (YHKIIMH: CHHYC,
KOCHUHYC, TAaHIEHC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECCTBO,
BEKTOPBI M X TIPOSKIIMH Ha OCH KOOPJIMHAT, CJIIOKEHHUE BEKTOPOB.

Buonocus: mexannyeckoe IBUKEHHUE B JKUBOHM mpupoze, auddysus, ocMmoc,
TEIUI000OMEH JKMBBIX OPTaHW3MOB (BHIIbI TETUIOTIEpEau, TEIJIOBOE PaBHOBECHE),
DIIEKTPUYECKHUE SBJICHUS B )KUBOH NIPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEII[ECTBA, MOJIAPHAs MACCa, TETUIOBBIE CBOMCTBA TBEP/IBIX TEIN, KUIAKOCTEH U Ta30B,
EKTPUYECKUE  CBOWCTBA  METAJJIOB,  JJICKTPOJUTHYECKAs  JTUCCOIHAITHS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHHE IBUKEHMHM C HCIOJIb30BAHUEM MEXAHU3MOB,
Y4ET TpEHUS B TEXHMKE, IOJIIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTATENlb BHYTPEHHETO



cropaHusi, mapoBasi TypOrHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTe€pUajoB, B TOM YHUCJIE HAaHOMAaTepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEHHE SJICKTPOnpuOOpoB,
KCEPOKC, CTPYWHBI IIPUHTED, AIEKTPOHArpPEBATEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUThI. B3auMo1ecTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. BeKTop MarHuTHOM MHAYKIMH. [[pyHIUI Cyneprio3uum MarHuTHBIX MOJIEH.
JIluHuu MarHuTHOM HHAYKUMM. KapThHa JIWMHUM MarHUTHOM WHIYKIUU TOJIA
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10J€ TPOBOJHHMKA C TOKOM. KapThHa JNHHUN WHIYKIHH
MAarHUTHOTO TOJSl JUIMHHOTO MNPSIMOTO IMPOBOJHWKA U 3aMKHYTOTO KOJBILEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaerncTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenua, €€ MOIyJib U HanpaBieHUE. [[BI>KEHUE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBnenue BneKTpOMarHWuTHOM WHAYKUMH. [loTOK BekTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJABUXKYIAS CUJIa HMHAYKIUU. 3aKOH JJIEKTPOMArHUTHOMN
nHaykunu dapanes.

BuxpeBoe »snekTpuyeckoe mnoJie. ONEKTPOJABMKYIIas CHJIA HWHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBlICHME CaMOMHAYKLIMHU. OJECKTPOABWKYILAS  CuUia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA M IPAKTUYECKOE TPUMEHEHHWE: TIOCTOSHHbBIC
MArHUThI, 3JICKTPOMArHWThI, JJEKTPOJABUTATENIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacCTULl, MHIYKIIMOHHAS TIE€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIMYA MarHUTHOTO MOJIA.



B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH U3MEHEHUS
MarHuTHOTO ITIOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomol I3yueHue

MAarHUTHOTO MOJISL KaTYIIKHA C TOKOM.

UccnenoBanne JeWCTBUA NOCTOSHHOINO MArHMTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHIYKIIHUH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONE0AHUA

KonebarenbHas  cuctema.  CBOOOJHBIE  MEXaHMYECKUE  KOJIEOaHMS.
["apmonnueckue kosebanus. [lepuon, yactora, ammauTyga U ¢asza KosjeOaHUM.
[IpyXMHHBIN MassTHUK. MaTeMaTH4eCKUd MasTHUK. YPAaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruy Npu rapMOHUYECKUX KOJICOaHMSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCATLHOM KOJIeOATeIbHOM KOHType. AHAIOTus MEXAy MEXaHWYEeCKUMHU MU
ANEKTPOMArHUTHBIMU KosieOaHusaMu. Dopmyrna Tomcona. 3akoH CcoXpaHEHUs
HHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBienne o 3aTyxarolux KosieOaHUsX. BrIHYX/IeHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs.

[lepemennpiii TOK. CHHyCOWIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIUTYJIHOE M JACHCTBYIOLIEE 3HAYEHHE CUJIbI TOKa MU
HaIpsHKEHUS.

Tpanrcopmarop. [IponsBoacTBo, mepenada U NOTPEOICHHE DIECKTPUIECKOMN
HHEPrur. DKOJIOTMUECKUE PUCKU NPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOHWCTBA W MPAKTUYECKOE IPUMEHEHUE: JIIEKTPUUECKUI
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHHUM JICKTPOIIepeIay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJI€OATENbHOM CUCTEMBbI (TIPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.



Habmnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHanc mnpu MOCHEAOBATEIBHOM COECIMHEHUM PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPEIAUH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HccnenoBanre 3aBUCMMOCTH MEPHOJA MaJIbIX KOJeOaHW Tpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanue MEpEMEHHOT0 TOKA B LIENHU U3 NIOCIIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60JIHbL

MexaHnudeckue BOJIHBI, YCIOBHS pacnpocTpaneHus. Ilepumon. CkxopocThb
pacrpocTpaHeHus U JJIMHA BOJHBL. [lonepedHbie U MpoAOIbHbIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHOM BosHe. CBOWCTBA
AIIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, MPEIOMJIEHUE, MOojsipu3anus, Tugpakuus,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31MEKTPOMATrHUTHBIX BOJIH. IIpMMEHEHuE 3J€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KarolIeil Cpeibl.

TexHHuYecKue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas JMArHOCTMKA B TEXHUKE W MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OObpazoBanue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmroieecs Te10 Kak UCTOYHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOI1 pe30HAHC.

Habnrogenue cBsi3u I'POMKOCTM 3ByKa M BBICOTBI TOHA C AMIUIMTYAOW M
4acTOTOM KoseOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHHE, IPETIOMIIEHUE,
noJisipu3anus, Iuppaxkuus, UHTEpPEpeHIHs.



Tema 3. Onmuka

['eomerpuueckas ontuka. [IpssMonuHENHOE pacnpoCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbiii yroil moaHoro
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoriue U pacceuBarOIMe  JIMH3BIL. Tonkas JIMH3A.
DOKyCHOE PacCTOSIHUE U ONTUYECKAs CHJla TOHKOM JMH3bL. [locTpoenue
U300pakeHH B COOMPAIONINX U pacCEeUBAIOLINX JHH3aX. PopMyJsia TOHKOH JIMH3HI.
VBeanueHue, JaBacMoe JUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMOIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus ceeta. Judpakimonnas peméerka. Y cioBre HaOI0IeHUS
[NIABHBIX ~ MaKCUMYyMOB Opy TMAJEHHUH  MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHruecKue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHUE: OUKH, JIyIa,
(doToanmapat, NpOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTtudeckue mpruodopHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerne natepdepeHIIny CBeTa.

HaGmonenune nudpakuuu ceera. Habmronenue

JMCTIEPCUH CBETA.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habmronenue nonsipu3alyu CBETa.

Yuenuueckuii axcnepumenm, nabopamopmsvie padomul

W3MmepeHne nokasaresis npesioMJIEHUs CTEKIIA.



HccnenoBanue cBONCTB M300pakKeHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ paHUIBI TPUMEHMMOCTH KJIACCUYECKOU MeXaHUKU. [locTymaTel cienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpALICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13p Macchbl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKONW YaCTHUIbl. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBA3M sHEPrun GOTOHA C €r0 YACTOTON. DHEPIUs
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienopanue horoddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dbororddexra. Ypasuenue OitHmrerna mis pororddexra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA W TNPAKTUUECKOE MpUMEHEHHUe: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeELIHET0 (poToaddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omnwitel Pesepdopaa mo paccessHuio o -4acTwil.
ILmanerapnas mopzens aroma. lloctymater bopa. U3myuenume u moriouieHue
(GOTOHOB TpHU NEpexoje aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyro. Bumisl
cnekTpoB. CIIEKTp YpOBHEW SHEPTUU aToMa BOAOPO/IaA.

BosiHoBBIE cBoiicTBa yactull. Bomubl ne bpoitns. KopnyckynsapHo-BoaTHOBOM
Jyau3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.



TexHuyeckre yCTpOWCTBA W IPAKTHYECKOE IPUMEHEHHUE: CIEKTPaIbHBIMI
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

Ha0mronenue muHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIIUE CIIOXKHOCTh CTpOEHHs sAnpa. OTKpBITHE
paaroakTuBHOCTH. OnbITh Pe3epdopia no onpenenennto coctaBa paguoakTUBHOTO
usnydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHUsI.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE NpoTOHA W HeuTpoHa. Hykmonnas monens sigpa ['eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsl.

Anbda-pacna. DNEeKTPOHHBIN 51 MTO3UTPOHHBIN Oera-pacra.
['amMan3nydeHnue. 3aKOH palMOaKTUBHOIO pacnajia.

DHeprus CBs3M HYKJIOHOB B simpe. Snepubie cuibl. Jledext maccer sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEpPCIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HaOIOICHUS U PETUCTPAIIUN AIIEMEHTAPHBIX YaCTHIL.

dyHpamMeHTalbHbIe B3aUMOJIeHCTBUS. EAMHCTBO (hr3nuecKoi KapTHHBI MUpa.

TexHuueckue yCTpoHWCTBAa UM MPAKTUYECKOE NPUMEHEHUE: NO03UMETp, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuwle pabomul ViccnenoBanue

TPEKOB YaCTHI] (10 TOTOBBIM (hoTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH
Oranel pa3BUTHs acTpoHOMHUU. [IpuKiIanHOe 1 MUPOBO33PEHYECKOE 3HAUEHHE
aACTPOHOMMUM.
Bun 3B&3nnoro neba. CozBe3ausi, sSipkue 3BE3IBI, MIAHETHI, MX BHUAUMOE
JBUYKEHUE.
ConneuHas cucrema.



Connnie. ConneuyHas akTUBHOCTh. Mcrtounuk sHeprum CosHIla U 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTEPUCTHKU. J(marpamma «CIEKTpalbHBIN Kilacc —
CBETHUMOCTB». 3BE3AbI TJIABHOM IOCJIEA0BATEIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTBY» IS 3BE37 TJIABHOW TOCIEAOBATCIIBHOCTH. BHYTpeHHEe CTpOCHHE
3BE3/1. COBpeMEHHBIE MPEJICTABICHUS O MPOUCXOXKIESHUHU U 3Boronuu CojHIa U
3BE3J. DTaIbl )KU3HU 3BE3I.

Muneunsiii ITyte — Hama ['anaktuka. Ilonoxxenue n aBwxkeHue ConHIA B
[Nanaktuke. Tunsl ranaktuk. Paguoramaktiku u kBazapbl. UEpHBIE IBIPHI B Sapax
TaJIAKTHUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ma. Pazoeranue rajmakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydEHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Halnronenusi HEBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN ISl ONIPEICNICHUs MOJI0KEeHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be31si CEeBEPHOIrO MOJIYIIAPUS U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

Oo0o0maromiee MOBTOPEHUE

Pons Qusuku u acTpOHOMHM B JKOHOMHYECKOM, TEXHOJOTHMYECKOH,
COIMATILHOM M 3THUUECKOM cdhepax NesITeNbHOCTH YeIOBeKa, pOojib U MECTO (PUBUKHU U
ACTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPA, POJIb (PU3NUECKOU TEOPUU B
dbopMHUpOBaHUY TPEICTABIICHUN O PU3NYECKON KapTUHE MUPA, MECTO (HHU3UIECKOM
KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMATHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvle nowsmus, CBSA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4yHbIH (akT, runoresa, ¢u3uyeckas BEIUMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemieHUE CHUCTEMBl ypPaBHEHUH, TPUTOHOMETPUUECKHE
(GYHKIIUM: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPHI M WX MPOEKIIMHA HA OCH KOOPJIWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIWN, NPU3HAKA TOMO0OUS TPEYTrOJHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX Puryp u 00béma Tel.



buonocusn: snexrpuueckue SBJICHUS B JKUBOM MpHUPOJE, KoJeOATeIbHBIC
JIBUKEHHS B KUBOW MPUPOJE, ONTUUYECKUE SBJICHUS B )KUBOW MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eocpagua: MarHuTHBIE TONIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX DY/,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texunonocus: JWHUM DIEKTpoIepead, TEeHEepaTop TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHMOHHAA I€4b, pajap, PaAHuONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-neuyb, NMPOEKIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
COJIHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenue yudeOHoro mnpeamera «duszmka» Ha ypOBHE CpETHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOCCHEUUTh JTOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JJUYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeaMera « Ousukay JOKHbBI
OTpaXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPCHHEH TO3MIMEH JIMYHOCTH, CHCTEMOMN I[€HHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAUIIMOHHBIM IIEHHOCTSM POCCHUIICKOTO OOIIECTBA, PACIIUPEHHUE MKU3ZHEHHOTO
OIBITA W OMbITA JAEATEIBHOCTA B IPOLIECCE PEAM3AllMM OCHOBHBIX HaIPaBIICHUN
BOCIUTATEIILHOMN JIEATECILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAKAAHCKOM MO3UITMN 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCHUHCKOro OOIeCTBa; IPUHATHE TPAJAUIIMOHHBIX
OOIIIeUeIOBEYECKMX  TIyMaHUCTHYECKUX M JIEMOKPAaTHYECKHX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICSITEIILHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlllecTBa, y4acTBOBaTh B CaMOYyIpaBJIEHHWU B 0Opa30BaTEbHOM OpraHu3alluy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA MHCTUTYTaMU B COOTBETCTBUH C
uXx (QYHKIMSAMHA ¥ Ha3HAUYCHHEM; TOTOBHOCTh K T'yMaHHUTApHON M BOJOHTEPCKOMU
NCATCIIBHOCTH, 2) NATPHOTHYECKOr0 BOCHUTAHHMSA: CPOPMHUPOBAHHOCTH
POCCUKCKOM TPaKIaHCKOW UACHTUYHOCTH, MATPUOTU3MA; IIEHHOCTHOE OTHOIIEHUE
K TOCYJIapCTBEHHBIM CUMBOJIaM, JTOCTHKECHUAM
POCCHUICKHMX YUYEHBIX B 001aCTH (PU3UKH M TEXHUKH; 3) AYXOBHO-HPABCTBEHHOTO
BOCIIMTAHUA: CPOPMHUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHUSA, ATUYECKOTO
MOBEJICHUS;  CIIOCOOHOCTh OIICHUBATh CHUTYyallMI0 M TPUHUMATh OCO3HAHHBIC
pELICHUs, OPUECHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B JESATEIBHOCTH YUYEHOTO; OCO3HAHHWE JIMYHOTO BKJIaAa B ITOCTPOCHHUE
yCTOMYMBOrOo  Oyaymiero; 4) 3CTeTHYecKOro BOCHUTAHHMS: 3CTCTHYCCKOE
OTHOULIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro pu3nuecko HayKe;

5) TpyaoBoro BOCHHUTAHHWsI: HWHTEpPEC K  pas3audHbM  cdepam
npodeCCUOHAIBHOM JIESATEILHOCTH, B TOM YHCIE CBA3aHHBIM C (QU3UKON U
TEXHUKOM, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiel npodeccuun u



peaM30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3MKK HA IPOTSHKESHUH BCEH KHU3HM; 6)
IKOJIOTHYECKOT0 BOCITUTAHMS S
c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KYJIBTYpPbI, OCO3HAHHE III00ATEHOTO
XapakTepa dKOJIOTHUECKUX MPOo0IeM; TIIaHUPOBAHKE U OCYIIIECTBICHHUE ACHCTBUN B
OKPY KaIoIIel cpe/iec Ha OCHOBE
3HAHWS TIeJIeH YCTOWYMBOTO Pa3BUTHS UEIOBEUYECTBA;  PACIIUPEHUE OIbBITA
JeSATEeILHOCTH SKOJIOTUYECKON HAMIPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUU 110 (PU3HKE; 7)
HEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKOW HAyKH, OCO3HAHWE IIEHHOCTH HAyYHOU
NEATETLHOCTH, TOTOBHOCTH B TIpoIecce W3y4YeHUsS (UBUKHA OCYIIECTBIATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHUIYATBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE y4eOHbIe AeiicTBUs ba3oBble
JIOTUYECKHE JeHCTBUA:

CaMOCTOATENFHO  (OPMYJMPOBATh M aAKTyaJIU3UpOBaTh  MPoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;, ONPEAEIATh LENU JESATEIbHOCTH, 3a]1aBaTh
rapameTpbl U KPUTEPUU UX
JIOCTHXKEHUS; BBISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS] B PaCCMaTPUBAEMBIX
bu3nUecKuX SBICHUSIX;, pa3pabaTbiBaTh IJIAH PEHICHUS TPOoOIeMbl ¢ y4ETOM
aHaJIN3a UMEIOIINXCS
MaT€pPUAJIbHBIX M HEMAaTepUATbHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBHI B

JIESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLICHMBAaTh PUCKU TMOCJIEACTBUM NEATEIBHOCTH;  KOOPAWHUPOBATH H

BBITIOJTHATH PA0OTY B YCIOBUSIX PEajibHOTO,

BUPTYaJbHOTO M  KOMOWHHMPOBAHHOTO  B3aWMOJICUCTBUS;, pa3BUBATh

KpEaTUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAYYHON TEPMUHOJIOTHUEN, KIIFOYEBBIMU MMOHATUSAMU U METOJIAMHU
(bu3nYeCKON HAYKH;

BJIAJI€Th HaBbIKaMU y4eOHO-UCCIIeI0BATEIbCKON U MTPOESKTHOM A TENHHOCTU B
o0nacTu (PU3MKH, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOHCKY
METOJIOB pelIeHUs 3a7ad (PU3NYECKOTO COJCP)KaHUS, MPUMEHECHHUIO Pa3InYHBIX



METOJIOB [TO3HAHUS; BJIAIE€Th BUIaMU JEATEIBHOCTH IO MOJIYUYEHUIO HOBOTO 3HAHUS,
ero HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PAa3IMYHBIX Y4EOHBIX
CUTyalusiX, B TOM YHCJE MPHU CO3JaHUHM y4E€OHBIX MPOEKTOB B 00JacTu (PU3UKH,
BBISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 3a]ady, BbIABUTaTh
TUNoTe3y €€ peleHusl, HaxXOAuUThb apryMEHThl MJii J0Ka3aTelIbCTBA CBOMX
YTBEpXKIACHUM, 3a/aBaTh MapaMeTpbl W KPUTEPUM PEIICHUS; AaHaTU3UPOBATH
MOJlyuYEeHHBIE B XOJE pPEIICHUs 3a7aud pe3yJbTaThl, KPUTUUECKH OIECHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBAaTh HM3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh HU
dbopmypoBaTh COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHOM

JESITEIbHOCTH, B TOM YHCIE TPU HW3YYeHHH (PU3MKH; JaBaTh OLIEHKY HOBBIM

CUTYaIUsIM, OLICHUBATh MMPUOOPETEHHBIN OIBIT; yMETh MIEPEHOCUTDH 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIACTh
KU3HEICATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MPEIMETHBIX

o0nacTeli; BbIIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTMHAIBHBIE MTOIXO0/1bI

U PEICHHsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, Oy CKAIOIINE

aJIbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMHU MOJY4YEHHUs MHQOpPMAIUK (PU3UUYECKOTO COIEPKaHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBISATh TOWCK, AaHAIU3,
CHUCTEeMAaTH3allMI0 U WHTEpHIpeTanio WHOOPMAIMKA Pa3IuYHBIX BUAOB U (hopm
IpEeJICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OpPMAILIMK; HUCIIOJIB30BAaTh CPEICTBA
MH(GOPMAIMOHHBIX M1 KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B pEIIEHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3alMOHHBIX 3aJa4 C COOMo/IeHueM TpeOoBaHU
IPTOHOMUKHU, TEXHUKH OE€30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHus, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALMOHHONW O€30MacCHOCTH; CO3JaBaTh TEKCTbI
du3nyecKoro coiepX)aHus B Pa3NIUYHBIX (QopMmaTax C Y4YETOM Ha3HAYCHHS
uHpopMaluu U UEIEBOM  ayAUTOPUHM, BbIOMpas ONTUMaJIbHYIO  (QopMy
IpEJICTaBICHUS U BU3YyaTU3aIUH.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

OCYILIECTBIATH OOIIEHNE Ha ypOKax (PU3MKU M BO BHE-YPOUHOMU JESITEILHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalMd M  CMST4arh

KOH(DJIMKTBI; pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHUSI C
WCIIOJIb30BaHUEM

A3BIKOBBIX CPEACTB; IOHMMAaThb W HCIIOJIb30BaTh IIPEMMYLIECTBA KOMAHJIHOU U
VHIUBUYAJIbHOU

paboThI; BHIOMPATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBHI ¢ yU€TOM 00IINX



MHTEPECOB M BO3MOXKHOCTEH KaXKIOI0 WI€HAa KOJUIEKTHBA; IPUHUMATh LEIU

COBMECTHOU AEATEIBbHOCTH, OPTaHU30BBIBATH U KOOPJAWHUPOBATH JEHUCTBUSA MO €€

JOCTHIKEHHUIO: COCTABIATH IUIAH JIEUCTBUN, PACIIPEAEIATh POJIM ¢ YYETOM MHEHUU

YYaCTHUKOB, 00CYXk/1aTh pe3yibTaTbl COBMECTHOW pabOThl; OLIEHUBATH KAYECTBO

CBOErO BKJIAJIa U KaXKI0TO YYaCTHUKA KOMaH/bl B

oOIIMii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSAM; MpeJiaraTb HOBbIE MPOEKTHI,
OLICHMBATh UJIEH C ITO3UIIMY HOBU3HBI,

OPUTMHAJIBHOCTH, IPAKTUYECKONM 3HAYUMOCTH; OCYILECTBIIATh IO3UTHBHOE
CTPATErM4ECKOE MTOBEICHNUE B PA3JIUYHBIX

CUTYALHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBepcaJbHbIe YueOHbIe aeiictBusa CamMoopranu3anus:

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTh B 00JACTH
GU3MKM U AaCTPOHOMHHM, BBISBJISATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33J]auM; CAMOCTOSITEIbHO COCTAaBJIATh IJIaH PELICHUs] PacUETHBIX U
KaueCTBEHHBIX 3a/lay, IUJIaH BBINOJHEHUS MNPAaKTUYECKOM paboThl C y4E€TOM
UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW M MPEANOYTCHHUH; IaBaTh
OLICHKY HOBBIM CHUTYallMsIM; PACIIUPATH PaMKU y4eOHOIro MpeaMeTa Ha OCHOBE
JMYHBIX NMPEANOYTEHUN; 1eJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTbh 3a PEIICHHE; OLIEHUBATh MPHUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH

(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO IPY/IUIIUU B 00J1acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B ACSTEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJeTh  HaBbIKAMHU  IIO3HABATENbHOM  pediekcuu  Kak  OCO3HAHMS
COBEPIIAEMBIX JI€WCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJNbTATOB H
OCHOBaHUI;

UCITIOJIB30BaTh MPUEMBI peIEKCUU SISl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
PELICHMS; YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IMPUHUMATD PELLIECHMS 110 UX
CHW)KEHUIO; IPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHAIA3€E PE3YyJIbTaTOB
NEeATEIbHOCTH; MPUHUMATh Ce0si, OHMMasi CBOM HEJIOCTaTKM U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPHU aHAIIU3€E PE3yJIbTaTOB
NEeATEIbHOCTH; MPU3HABATh CBOE MPABO U ITPABO APYIUX HA

OILIMOKHU.

B nporecce 1oCTHXEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IIPOrPaMMBl 110
¢uszuke [IsI  ypoOBHSA cpenHero oOmiero o0pa3oBaHUS Yy  0OydaromUXCS



COBEPILIECHCTBYETCS HMOLIMOHAJIbHBIN WUHTEJUIEKT, IIPEANOIAararo M
c(pOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAIMIPABIICHUS Pa3BUTH COOCTBEHHON 3MOIMOHATBHON CQephl,
OBITh YBEPEHHBIM B ce0e; CaMOpEeryJHMpOBaHUs, BKIIIOYAIOLIETO CAaMOKOHTPOJIb,
YyMEHUE [PUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE, CIIOCOOHOCTH
aJanTHPOBATHCAd K AMOLMOHAJIBHBIM W3MEHEHUSM M MPOSIBIATh T'MOKOCTh, OBITH
OTKpPBITBIM HOBOMY; BHYTPEHHEM MOTHBALMM, BKJIOYAOIIECH CTPEMIICHUE K
JOCTH)KEHHIO LEIU U YCIIEXYy, ONITUMH3M, UHULIMATUBHOCTh, YMEHHUE JECHCTBOBATh
UCXO/IS U3 CBOMX BO3MOYKHOCTEH; IMIATUH, BKIFOUYAOIIEH CIOCOOHOCTh MOHUMATh
AMOIIMOHAIIEHOE COCTOSIHUE JPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBIECHUN OOLIEHUS,
CIOCOOHOCTh K COYYBCTBHUIO U COIEPEKHMBAHUIO, COLIMAJIBHBIX HABBIKOB,
BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHHS
C IpYTUMH JIFOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiiacce npeMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B TMPAKTHYECKON JEATEIBHOCTH JIIOJICH; YYUTHIBATh T'PAHUIIBI
NPUMEHEHUsI HM3YYCHHbIX  (DU3MYECKUX  MOJeNie: MarepuaibHasi  TOYKa,
WHEpIMaTbHAs CHUCTeMa OTCuY€Ta, aOCOJIOTHO TBEPIOE TEJIO0, HIICATbHBIN Tas3,
MOJIEJIM CTPOCHUS Ta30B, KUIKOCTEM U TBEPIABIX TEJ, TOUECYHBIA JIEKTPUUYECCKUMN
3aps IpH pereHud (GU3NUEeCKUX 3a/1a4;

pacrno3HaBaTh (pU3NUYECKHE SBICHUS (IIPOIECChI) U OOBSCHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUHM CTPOECHHSI BELIECTBA U
AIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TIQJICHUE TeJl, IBUKEHUE TI0 OKPY>KHOCTU, WHEPIIHS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE NBMKEHHE, CTPOCHHME JKUIKOCTEH M TBEPHABIX Tel,
u3MeHeHre o0BbEMa Ten MPH HarpeBaHWM (OXJIAKICHUH), TETUIOBOE PaBHOBECHE,
VClapeHue, KOHJACHCALUsA, IUIABJIICHUE, KPUCTAJUIM3ALUs, KUIIEHWE, BIJIAXKHOCTH
BO3/yXa, IOBBILICHUE [ABJICHUs ra3a IIPU €r0 HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXY MapamMeTpaMH COCTOSIHUS ra3a B M30IMPOLECCaX, SJIEKTPU3alus Tell,
B3aHMOJECUCTBUE 3apS0B; OMNUCHIBATH MEXAHUYECKOE JBUKEHHE, HCIOJIb3YS
bu3nYecKue BEIUUYMHBI: KOOPAMHATA, MyTh, MEPEMEILEHHE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CUJIa, UMITYJIbC Tejla, KWHETUIECKAasi JHEPIus, IIOTCHI[MaJIbHAs DHEPrusl,



MexaHuveckass padoTa, MeXaHWYecKas MOIIMHOCTh; MpPHU OMHCAHUM MPABUIBHO
TPaKkTOBaTh (DU3UYCCKUN CMBICT HCIOIL3YEMbIX BEJIMYWH, WX O0O3HAYCHHUS M
CMHMIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIIMUUHY C
JPYTUMU BEIMUYMHAMU; ONTMCHIBATh NU3YUECHHbBIE TEIIOBBIE CBOMCTBA TEJ U TEIIOBHIE
SIBJICHUSI, UCTIOJIB3Y sl PU3NUYECKHE BEJIMUMHBI: JaBJICHUE ra3a, TeMIlepaTypa, CpeaHsis
KHHETHYECKasT DHEPTHs XaOTUYECKOTO JIBIDKCHHS MOJIEKYJ, CPETHEKBaJApaTUIHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI SHEprws, pabora rasa,
KOO (PUIIMEHT TMOJE3HOT0 JCUCTBUS TEIUIOBOTO JBUTATENs; IPU OMHCAHUU
MpaBUIBHO TPAKTOBaTh (DU3UYECKUNA CMBICI HCIOJNB3YEMbIX BEIUYHMH, HUX
0o0O3HAUEHUsS W CIUHUIBI, HAXOAWTh (POPMYINBI, CBSA3BIBAIONINC JAaHHYIO
GU3NYECKYI0 BEIWMYMHY C JPYTUMH BEJIMYMHAM; OIHMCHIBATh HM3yYCHHBIE
AIIEKTPUYECKUE CBOWCTBA BEIIECTBA M DJCKTPUUYECKUE SBJICHUS (IPOIIECCHI),
UCIIOJIb3Ysl (PU3UUYECKHUE BEIIMYUHBI: JEKTPUUYCCKUN 3apsl, DJIEKTPUUYECKOe TI0JIE,
HaMpsHKEHHOCTh  TIOJISA, TMOTEHITMAJ, PAa3HOCTh IMOTEHIIMAIOB, TIPH OMHCAHUH
MPaBUIBLHO TPaKTOBaTh (U3UYCCKUNW CMBICT HCIIONB3YEMBIX BEIUYHH, WX
0o0O3HAaUeHUsT M €IUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
GbU3MYEeCKyI0 BEIUYHMHY C JPYTUMHU BEIUYMHAMH; aHAJIU3UPOBaTh (U3HUYECKUE
MPOIIECCHl W SIBJICHUS, WCTOJB3Yys (DU3UYCCKHUE 3aKOHBI M TPUHITUIBI: 3aKOH
BcemupHoro Ttsarotenusi, [, II u III 3akonsl HplOTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUI CYTEPIIO3UIINH
CWJI, TIPUHIUII PABHOMpPABHS HMHEPLUUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-
KHHETHYCCKYI0 TEOPHUIO CTPOCHHMS BEIECTBA, Ta30BBbIC 3aKOHBI, CBS3b CpEIHEH
KHHETHYCCKOW JHEPTrUW  TEIUIOBOTO JIBIDKCHHUS MOJIGKYJ ¢  aOCOJIOTHOM
TEMIIEpaTypoi,  TEpBBI  3aKOH  TEPMOJUHAMHKH, 3aKOH  COXPaHEHUS
AJIEKTPUUECKOT0 3apsna, 3akoH KysjoHa, mpu 53TOM pas3iuyaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUE W YCIOBUS (TPaHMIIBI,
00J1aCTH) TMPUMEHHUMOCTH; OOBSCHATH OCHOBHBIC MPHUHITUILI JCHCTBUS MAaIWH,
npuOOPOB M TEXHUYECKUX YCTPOMCTB; pas3inyaTh YCJIOBHS UX O0€30MacHOro
WCIIOJIb30BAaHUSI B TOBCEIHEBHOW JKU3HHW;  BBITIOJHATH DKCIEPUMEHTHI T10
WCCJICIOBAHNIO (PM3UYCCKUX SIBJICHUH M MPOIIECCOB C MCIOJIB30BAHUEM TIPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, pu 3TOM (HOpMYIUPOBATH MPOOIEMy/3a/1auy U TUIIOTE3Y
y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS,
MIPOBOJIUTH OTIBIT U (DOPMYJIUPOBATH BBIBOJIBI; OCYIIIECTBIIATH MPSMbIC U KOCBEHHBIE
u3MepeHus: (U3MYECKUX BEJIUYMH, MPU 3TOM BBIOMpaATh ONTHUMAIbHBIA CHOCOO
U3MEPEeHUSI W WCIOJb30BaTh W3BECTHBIE METOABl OIICHKH TOTPEIIHOCTEMN
U3MEPCHUI;, WCCIEA0BaTh 3aBUCHUMOCTH MEXAY (DU3NYECKUMH BEIUYMHAMU C
UCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUN, MPHU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYHUH B BUC



TabJUI U TpaUKOB, JEJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIENOBaHMS; COOII0AATh
npaBuia 0€30MacHOTO TpyZAa MPU IPOBEICHUH UCCIENOBAHUN B paMKax y4eOHOro
HKCIIEPUMEHTA, Y4e€OHO-HCCIIEOBATENIbCKOM M NPOEKTHOM JAESTENbHOCTH C
UCIIOJIb30BaHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a0OpaTOPHOTO O0OpYIOBaHUS;
pemary pacuéTHbIe 3aJauM C SBHO 33JaHHOM (U3MYECKON MOJEINbIO, HCIOJIb3Ys
¢du3znyeckre 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHajHM3a YCJIOBUA 3aJa4ui BbIOUPAThH
(bU3NYECKYI0 MOJIETIB, BBIICATH (PU3NIECKUE BETUUMUHBI U (POPMYJIIbI, HEOOXOIUMBIE
Ui €€ pellieHus, MPOBOJUTh PACUETHI U OLIEHUBATH PEAIBHOCTH IOJIYYEHHOTO
3HaYeHUs] (PU3MUECKON BEJIMYMHBI; pEeIlaTh KAUeCTBEHHBIE 3aJlauM: BBICTPAUBATh
JIOTUYECKHA HENPOTUBOPEUMBYIO LIETIOYKY PACCYKIECHHUM C OMOPOW Ha M3yYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SBICHUS;

UCIIOJIb30BAaTh IPH PEILICHUH YUE€OHBIX 3a/1a4 COBPEMEHHbIE TH(POPMAIIMOHHBIE
TEXHOJIOTHH ISl IIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALNNA U INPEIACTaBICHUA
y4eOHOH W HAy4YHO-TIOMYJISIPHOW HWH(OpMAlUU, TOJYYEHHOW W3 Pa3IHYHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAJU3UPOBAThH MOJYyYaEMYI0 HH()OPMALUIO; IPUBOIUTH
IPUMEpPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU,
00BSICHEHHE TPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW MU3HM IS
oOecrieyeHus: 0€30MAaCHOCTH TpH OOpallleHHH C NpubOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JIJIsi COXPAHEHUS 370POBbs U COOJIOJEHUS HOPM SKOJIOTMYECKOIro
MOBEJICHUS B OKpY’Karollel cpejie; paboTaTh B IPYMIIE C BHITOJIHEHUEM PA3IUYHBIX
COLIMAJIBHBIX POJIEH, MIAaHUPOBATH PAOOTy TPYMIbl, PAMOHAIBHO PACTIPEACISTH
00S3aHHOCTH U IUIAHMPOBATh JAESTENbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX,
aJIcKBaTHO OLEHWUBATHh BKJIAJ KAXKJIOTO W3 YYAaCTHUKOB TIpPYyNIBl B PELICHUE
paccMaTpuBaeMom MpoOJIeMBbl.

K kxonity o0ydenust B 11 kiiacce nmpeMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B TMPAKTUYECKOW AEATEIbHOCTH JIOAEU, LEIOCTHOCTh U €IUHCTBO
(¢bu3nYeCcKO KapTUHBI MHpPA; YUYUTHIBATH T'PaHUIBl MPUMEHEHHUS HW3YUYCHHBIX
bU3MYEeCKUX MOJIENCH: TOYCUHBIN DJIEKTPUUYSCKUMA 3apsjl, JIyd CBETa, TOUYCUHBIM
VMCTOYHHK CBETA, S/IEpHAs MOJEIIb aTOMa, HyKJIOHHAs: MOJIENIb aTOMHOTO $/Ipa MpHU
peuieHun (pU3MUECKUX 3a/1ay; pacrno3HaBaTh (U3MUecKue siBJieHus (Ipouecchl) u
OOBSACHATh MX HA OCHOBE 3aKOHOB DJJEKTPOJMHAMHUKMA M KBAHTOBOM (DU3UKHU:
ANEKTPUYECKAsE MPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE
JICUCTBHUSl TOKAa, B3aUMOJCHCTBUE MATrHUTOB, JSJICKTPOMATHUTHAs WHIYKLHS,
JIECTBUE MArHUTHOI'O IIOJI1 HAa IPOBOJHUK C TOKOM W ABWXKYIIMMCA 3apsih,



AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHHE CBETA,
OTpakeHue, mpejomiieHne, uHTepdepeHnus, qudpakius U TOJIpU3aIusl CBETa,
aucnepcus cBera, porornektpuaeckuii 3pdexT (hoTorddekrt), cBeTOBOE NaBIICHUE,
BO3HMKHOBEHHE JIMHEHMYaTOro CIEKTpa aTomMa BOJIOpOJa, €CTECTBEHHas U
MCKYCCTBEHHAs] PAaJMOAKTUBHOCTH;, OINMCHIBATh H3yUYEHHbIE CBOWCTBA BEIIECTBA
(3MeKTpUYECKUe, MAarHUTHBIC, ONTHYECKHE, JJICKTPUUECKYIO TMPOBOAUMOCTD
Pa3IMUHBIX CpEl) U DJIEKTPOMArHUTHBIEC SIBJICHUS (TIPOLIECCHI), MCIOJb3YS
bu3nuecKkue BEIUYUHBI: DJICKTPUYECKUN 3apsiji, CHJIa TOKa, JJIECKTPUUYECKOE
HaIpsDKEHUE,  DJIEKTPUYECKOE  CONMPOTHUBJICHHE,  PA3HOCTh  MOTEHIIMAJIOB,
AIIEKTPOBIKYIIIAS CHJIa, paboTa TOKA, MHAYKITHS MarHUTHOTO TTOJIs, CHIa AMITepa,
cuia JlopeHIa, MHAYKTUBHOCTh KAaTYIIIKW, SHEPTHSI MJICKTPHUIECKOTO ¥ MarHUTHOTO
MOJIEH, MePUO/] U YaCTOTa KoJieOaHuii B kosie0aTeTbHOM KOHTYPE, 3apsi/l U CHIIa TOKa
B IPOIIECCE TAPMOHUYECKUX PJIEKTPOMArHUTHBIX KOJeOaHuii, POKYyCHOE pacCTOSTHUE
W ONTHYECKas CWJja JIMH3BI, IPU OMHCAHUU TPABUILHO TPAKTOBATh (M3HUCCKHUI
CMBICIT HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAUCHWUS W CAWHMIIBI, YKa3bIBaTh
(bOpMYJIBI, CBSA3BIBAIOIINE JAHHYO (DU3UIECKYIO BETMUNHY C IPYTUMHU BETHYUHAMH,
ONKCHIBATh W3YyUYCHHBIE KBAHTOBBIC SIBJIGHUS U TMPOIECCHI, HUCIOJIb3Ys
bu3NYecKue BEIUYHMHBI: CKOPOCTHh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI |
4acTOTa CBETA, SHEPTHUSA M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaja, SHEPTUSI CBSI3U
aTOMHBIX SJIEp, TPU ONHUCAHWM TPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICIH
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYCHHS W EIUHUIILI, yKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIME JaHHYIO (U3MYECKYyI0 BEIMYMHY C JPYTUMH BEITHYUHAMH,
BBEIYHCIIATh 3HAUYCHHWE (U3WYECKOW BEIMYHMHBI, aHAIM3UPOBATH (HU3HUYECCKUE
MPOLIECCHI U SBJICHUS], UCTIONB3Ys (PU3MUECKHE 3aKOHBI W MPUHIUIILL: 3aK0H OMa,
3aKOHBI TIOCIIEOBATEIILHOTO U MapajIeIbHOTO COCIUHEHUS MTPOBOJIHUKOB, 3aKOH
Jlxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOW WHIYKIIUW, 3aKOH TPSIMOJHUHEHHOTO
pactpocTpaHeHHUsT CBETa, 3aKOHBI OTPAYKEHUS CBETa, 3aKOHBI MPEIIOMJICHUS CBETA,
ypaBHeHue OWHITeHA s (HoTodPdekTa, 3aKOH COXPAHCHHs] DHEPTHH, 3aKOH
COXpaHEHUS WMITYJIbCA, 3aKOH COXPAHEHHUS OJIEKTPUUYECKOTO 3apsna, 3aKOoH
COXpaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3akoH palnOaKTUBHOTO pacmaja,
IpU ATOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBHIDOKEHHE W YCIOBUS (TpaHUIBl, O0OJACTH) TNPUMEHUMOCTH; OMPEALIAThH
HaIlpaBJICHUE BEKTOPA HHIYKIIMA MarHUTHOTO TIOJIST TPOBOTHAKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeHIa; CTpOUTh U ONUCHIBATh U300paXKeHNE,
CO3/1aBaeMOE€ TUIOCKUM 3€pPKajioM,
TOHKOW JIMH30M; BBIMOJHATH HSKCIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKHUX
SBJICHMH W MPOLECCOB C MUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU
3ToM (OPMYIUPOBaTh TPOOJIEMy/3aady W THUIOTE3Y Y4YEOHOrO HKCIICEPUMEHTA,



coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYyAOBaHMS, MPOBOAUTH OMBIT U
(GbOopMyTHUPOBAaTh BBIBOJIBI; OCYIICCTBISATh TPSIMBIE W KOCBEHHBIC H3MEPCHUS
(bU3MYEeCKUX BEIWYWH, TIPU dTOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHUS U
MCIIOJIb30BaTh N3BECTHBIE METObI OLICHKH OTPEIIHOCTEN N3MEPEHHI; UCCIEA0BATh
3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C MCIOJIB30BAHUEM MPSIMbBIX U3MEPEHUMN: MPHU
9TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCUPOBATh pPe3yJbTaThl TMOJYyYCHHON
3aBUCUMOCTH (PM3NYECKUX BEJIMUMH B BUE TAOIHI] U TpaUKOB, Ie7IaTh BHIBOIBI 1O
pe3yjbpTaTaM HCCIENOBaHusA; COOJoaTh TMpaBuia O€30MacHOro TpyJda Mpu
MPOBEICHUHM HCCIEAOBAaHUN B paMKax Y4yeOHOro JKCIEepPUMEHTa, Y4YeOHO-
HCCIICIOBATEIIbCKOM M NPOEKTHOM  JEATENBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTEIBHBIX YCTPOMUCTB U JA0OPAaTOPHOTO O00OpPY0BaHMS; pelIaTh pacuETHbHIC
3aJlayy C SIBHO 33/IaHHON (PU3UYECKON MOJIEIbIO, UCTIONB3Ys (PU3UYECKHUE 3aKOHBI 1
MIPUHITUIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/lauyd BHIOMPATH (PU3UUECKYIO MOJIETb,
BBIJICTISATh (PUBMYECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOIUMBIC NJiA €€ pEeIICHMUS,
MPOBOAUTH PACUETHI U OIIEHUBATH PEAIBHOCTD MOJYYEHHOTO 3HAUCHUS (PU3UIECKON
BEJIMYMHBI;, pelaTh  KA4eCTBEHHBbIE  3aJaYd:  BBICTPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUU C OMOPOM HAa H3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS,

MCIIOJIB30BaTh MPU PEIICHUHU YUEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIMOHHbIE
TEXHOJIOTUU [JI TOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETAMU U MPEICTABICHUS
y4eOHOM U HAy4YHO-TIONMYJISPHOW HWH(OpMAIMK, TOJYYEHHOW U3 Pa3IMnYHBIX
HMCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATH MOIydYaeMyr0 HHPOpMAINIO; OOBSICHATH
MPUHLUINBI ACHCTBUS MallMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3audaTh
yCJIOBHsSI MX O€30MacCHOTO HCIOJIb30BaHUS B TOBCEJHEBHOW KU3HU, MPHUBOJUTH
MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;
WCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU IS
oOecrieueHus 0€30MACHOCTH TPH OOpalIeHUH ¢ MPUOOpaMH M TEXHUUYECKUMH
YCTPOWCTBAMH, JJII COXPAHEHHS 3I0POBBS U COOIIOACHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPY KaIOIIEH cpejie; padoTaTh B TPYIINE C BBHITTOJTHEHUEM Pa3TUYHBIX
COIIMAILHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIbI, PAMOHAIBLHO PACTPEICIAThH
00s3aHHOCTH ¥ TUTAHUPOBATH JESATEIBHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
aJIcKBaTHO OIIEHUBATh BKJIAJ KaXJOTO0 W3 YYaCTHUKOB TPYNIbl B PEIICHHE
paccMaTpUBaEeMOM POOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeEM (ungpossie)
Ne n/m o0pa3oBaTe/IbHbIE
MPOrpaMmmbl Kontposasbnbie | IlpakTuyeckue
Bcero pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edso0.ru/7f410f72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 KuHematnKa 5 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Hpmamuxa / https://m.edso0o.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro mo pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun

9

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

3.2 OcHoBbI TEPMO/IMHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmoreka [IOK
3.3 ®da30BbIe IEPEXOABI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 ONeKTPOCTaTHKA 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnunoreka [JOK
4.2 pa3IMYHBIX cpesax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/ieioB U TeM (ungposere)
e NporpamMMalI Beero Konrpounubie | IlpakTHueckue odpa3oBaTe/bHbIe
paboThbI paboThbI pecypeel
Paznen 1. JIEKTPOANHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHast Bu6moteka [JOK
11 WH Ty KA 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKHe U 3J1€KTPOMArHUTHBIE Bu6moteka [JOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE bubmmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
2.3 Onruxa 10 3 https://m.eds00.ru/7f41c97¢
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 6 ]S;I‘?S?;r(:gé{;ggﬁf 41c97c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.3 ATOMHOE A1pO 5 https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 E;I[?SH/I//I%T:éz)(])_[r(alléf 11c97¢
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE
bu6nmorexa LIOK
6.1 Obobmaromee nosTOpeHue 4 https://m.eds00.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IMOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
No . Nara uudgposbie
wn €Ma ypoka Beero Kontpoabnbie | TIpakTuueckue | psywenus oOpa3oBaTejibHbIE
padoThI padoThI pecypebt
®u3nka — HayKa 0 IPUPOJIE.
1 Hay4Hble METO/IbI TIO3HAHUS 1 bubnmoreka IOK
OKPYKAIOMIEro MHpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B
) (OopMHUPOBAHUN COBPEMEHHOM 1 Bubuorexa IIOK
Hay4HOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHnn4eckoe JBHKEHUE.
OTHOCUTETHPHOCTh MEXaHUUECKOTO Bubmoreka [TOK
3 nBuKeHus. [lepemerienne, CKopocTs, . https://m.edsoo.ru/ff0c3508
YCKOpEHHUe
PaBHOMepHOE NpsAMONMHENHOE bubmmnoreka HOK
4 JIBHKEHHE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE bubnmnorexa [JOK
5 JIBHKEHHE 1 https://m.edsoo.ru/ff0c372e
CBobogHOe maieHne. Y CKopeHue bubnuotexa [JOK
6 ¢BOOOIHOTO ITaIEHNUSA 1 https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
7 JIBHKEHME MATEPUATILHON TOUKHU IO 1 brbmorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
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[Tpuniun otHocuTenbHOCTH [anumnes.

bub6nmoreka [IOK

HuepuunanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 CyNepro3unuu cuil. Bropoii 3akon bubmorexa TIOK
HbI0TOHA 115l MATEPHATBHOR TOUKH https://m.edsoo.ru/ff0c3be8
Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsaroTreHus. Cura

11 tskectd. IlepBas KocMudecKast bubmiorexa [IOK
CKOPOCTD https://m.edsoo.ru/ff0c3d00
Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuorexa [IOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuueHt TpeHus.

13 Cwiia COpOTHUBIIEHH S [TPU JIBUKEHUH bubmorexa TIOK
Tella B KUIKOCTH HIIH Fase https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOE U BpaliaTelbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. Bu6miorexa IIOK
MowmenT cunsl. [1nedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NMitynsc MaTepralbHON TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. Bu6miorexa IIOK

HMiynbsc cuitbl. 3aKOH COXPAHEHUS
MMITyJIbCa. PeakTuBHOE IBUKEHHE

https://m.edsoo.ru/ff0c43d6
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Pabora 1 MOIIIHOCTE CHJIEL.

Kunerndeckas sHeprust MaTepuaabHON
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPIUun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3HEPTHUsL.

bubmuoreka [JOK

[MoreHumanpHas HEPrHsl yIpyro
neOpMHUPOBAHHON MPYKUHBIL.
[MoreHumanpHas 3HEPrHsl TeJIa BOJIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHIMaTbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHUUYEeCKOU SHEPTUu
TeJla Ha IPUMEpEe PACTHKEHUS
PE3MHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpAHEHHUs B MEXaHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJOKEHHUS
MOJIEKYJIIPHOKUHETUYECKON TEOpUH.
BpoyHnoBckoe nBuxenue. Juddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2
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Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH U
TBEPIABIX TEN

23

Macca monekyn. Konuuectso
BemectBa. [locTostnHas ABoraapo

24

Tennosoe paBHOBecue. Temmeparypa
u e€ uzMmepenue. lllkana remneparyp

Lenbcus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUr
JBUKEHUS MOJIEKYJI. Y paBHEHHUE

Menneneesa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpamMu COCTOSIHUS
pa3peXeHHOTO ra3a

29

N3onporecchl B uaeaaIbHOM ra3e u ux
rpaduueckoe npeacTaBIeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e
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BuyTpeHHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
cnocoObl €€ n3meHenus. Konuuectso

bubmuoreka [JOK

30 TeMIOTHI M paboTa. BHyTperHss https://m.eds00.ru/ff0c5952
SHEPrHsl OJJHOATOMHOTO UCATLHOTO
rasa

bubmuoreka [JOK

31 Bujet Tennonepenatm https://m.edsoo.ru/ff0c5c36
Y enbHas TEIUIOEMKOCTH BEIECTBA.

32 KonmruecTBO TEIIOTHI pr bubmiorexa [IOK
Teruionepenaye. AauadaTHbI mpoiecc https://m.edsoo.ru/ff0c5c36
IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK

33 IIPUMEHEHHE K NU30IIPOLECCAM https://m.edsoo.ru/ffOc5efc

34 Heob6patumocts mnpoiieccoB B bubnuorexa [JOK
npupoze. Bropoii 3akoH https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
[Mpunuun neiictus u KIIJ{ remnoBoit bu6nmoreka [JOK

35 MallIHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KITJ{
DKOJIOTHYECKUE TTPOOIEMBI

37 TETUIOIHEPTETHKU

38 O6o0matomuii ypok «MomnekyspHas bubnuorexa [JOK

¢uzrka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonTponbhas pabota no teme

39 «Mounexynsapras ¢pusznka. OCHOBBI Bubmmorexa IIOK
TepPMOIHHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u KOHIEHCALIMSL. bubnmoreka [JOK

40 Hcnapenue u KureHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3/yXa. HachIeHHBIN bu6morexa [HOK
nap https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u

2 aMOP(bHBIe Tena. AHU30TpONUS BuGnnorexa LIOK
CBOHCTB KpHCTAIIOB. XKnjkne https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbIE MaTepPHAaIIbI
[InaBrneHue u KpUCTAIIU3ALIUS.

43 V nenbHas TEIIOTA IIABICHHSL. bubmorexa [HOK
Cy6mumaras https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK

a4 YpaBHeHHE TEIUIOBOro Oananca https://m.edsoo0.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKU bubnmnoreka [JOK

45 3apsn. JIBa BUa DIEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3apsI0B
[TpoBOHHKH, TUIICKTPUKH U

46 HOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHHSI bub6morexa IIOK

QJICKTPHUYCCKOI'0O 3apsaa

https://m.edsoo.ru/ffOc6bcc
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B3aunmoneiicTBre 3aps10B. 3aKOH

bu6mmoreka [IOK
47 . i i
Kysnowa. Toueunpiii snexrputieckuii https://m.edsoo.ru/ffOc6ce4
3apsiy
Hanps>k€HHOCTB 2IEKTPUYECKOTO
48 nosist. [Tpunnun cynelu)nosnunn Bu6miorexa IIOK
BIICKTPUYCCKUX TOJICH. JInHIH https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cui 31eKTpocTaTuuecKoro
49 nostst. [Torenmmain. Pa3sHoCTh bubmorexa [IOK
[OTEHIIHAIOB https://m.edso0.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
50 3JIEKTPOCTATHYECKOM TIOJIE. Brbmmorexa LIOK
JIHDIeKTPHYECKAs IPOHHIIAEMOCT https://m.edsoo.ru/ff0c7018
. bubnuorexa [JOK
o1 OneKTpoémKoCTh. KoHzeHcaTop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MIIOCKOT0
52 KOHJIEHCATOPa. DHEPIHUS 3aPSHKEHHOTO Bubnmorexa IIOK
KOHJ[EHCATOpA https://m.edsoo.ru/ff0c72c0
JlabopaTtopHast pabota "H3mepenue
53 ANEKTPOEMKOCTH KOHIeHCaTopa"
[IpuHIMIT 1EKCTBUS U IPUMEHEHUE
e KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOro IpHHTEpa.
DneKTpocTaTHIecKast 3alllnTa.
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3a3emileHue AIEKTPOIpruOOpOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
yJacTKa Ienu

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIAaHHOTO COCIMHCHHUS
PE3UCTOPOBY

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

57

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

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

58

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

60

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB
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[TorynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBoiicTBa

bubmuorexa [JOK

61 p—n-nepexona. IlonynpoBogHUKOBbIC https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEeKTPUUECKU TOK B pacCTBOpax M

6 pacriaBax 3J€KTPOIUTOB. Bub6mnoreka LIOK
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSTEIIBHBIN 1 bu6mmoreka [IOK

63 . .
HECaMOCTOSITEIIbHBIN pa3psia. MoIHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue nprudopsl U
YCTPOWCTBA U UX MPAKTUIECKOE Bu6smoreka [OK

64 npuMenenue. Ilpasuna TexHukn https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06maromuii ypox bubnunoreka [JOK

65 «DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no teme

66 «Onekrpocraruka. ITocTosHHbIH Bu6nnorexa LIOK
NEKTpHIecKuit TOK. Toku B https://m.eds00.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 PezepBHblit ypok. KonTponbHas paboTta bubnuorexa [IOK

1o Teme "DIeKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56
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PeszepBHbIil ypok. O000mammmii ypok

bu6mmoreka [IOK

68 o temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBULIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME 68 3 3
11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jata uudpoBkIe
w/n Tema ypoka Beero Kourpoububie | IIpakTuyeckue H3yueHHs o0pa3oBaTe/IbHbIE
padoTbl padoTbl pecypcsl
[TocTosiHHBIE MAarHUTBHI U X
B3anMo/ieiicTBie. MarHUTHOE MOJe. Bu6mmoreka [JOK
1 BexTop MarHuTHON MHAYKIMA. JInHIK 1 https://m.eds00.ru/ff0c9778
MarHMTHON HHIyKIIUU
MarauTHO€E 1oJIe MPOBOIHHUKA C
) TokoM. OmBIT DpcTeaa. 1 Bub6imoreka LIOK
B3aumopencTeue npoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue bubnuotexa [JOK
3 MAarHUTHOTO NOJIL KaTYIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO ITOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
4 Jlaboparopnast pabota L 1 Bu6mnorexa LIOK

«ccnenoBanue IeNCTBUSI
IIOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0
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JlelicTBME MarHUTHOTO TTOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuisl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas nHAyKIus. [loTok
BEKTOpa MarHUTHOU uHaykuuu. 3/1C
MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHOM

unaykiuu dapanes

Jlaboparopras pabora
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKOUW»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTB. SIBIEHUE
camonHAykIuu. IJ1C caMOMHIyKITUH.
DHeprusi MarHUTHOTO TOJISI KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHn4ueckue ycTpoiucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHJyKIIMOHHAs I1€Yb

10

O6oOmaromuit  ypok  «MarHutHoe
I10JI€C. BHGKTPOMaFHI/ITHaﬂ UHAYKOUS»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82
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KontponbHas paboTa mo teme
«MaruuTHoE 1oJIe.
DJIEKTpOMArHuTHAs MH Y KLU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOHBIC MEXaHUUYECKUE
kosieOanust. [apMoHUYECKHUe
KoJieOaHust. Y paBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
MepHoIa MaJIbIX KOJICOAHWH rpy3a Ha
HUTH OT JUTMHBI HUTH U MAcCChl TPy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE

bubmuoreka [IOK
https://m.edsoo.ru/ffOch820

3JIEKTPOMArHUTHBIE KOJieOaHusl B
ujealbHOM K0JIeOaTeIbHOM KOHTYpE.
AHanorus MeXJ1y MEXaHHUYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHCPIUr B UACAIIBHOM
KoJ1e0aTeIbHOM KOHTYpe

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4
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[IpencraBieHue 0 3aTyXarOIMX
KojieOaHusAX. BeIHYKICHHBIC
MeXaHH4eCKHe Konebanus. Pe3onanc.
BBIHy)KI[eHHbIe BHGKTPOME[I‘HI/ITHBIC
KoseOaHus

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CuHYCOMAATBHBIN
MepeMEeHHbIN TOK. MOLIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JeCTBYIOIEE 3HAUEHHUE CUITBI TOKA U
HaNpPSHKEHUs

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepenavya u norpedieHue
3IEKTPUUYECKON SHEPTrUn

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,

reHeparopa NepeMeHHOr0 TOKa, JTMHHUI

QJICKTpOoIepcaaqd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTrH4eCKHe PUCKU TpU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOM
AKU3ZHU

21

MexaHndeckne BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuoa. CkopocThb
pacupocTpaHeHU U JJINHA BOJIHBI.
HonepeqHHe " IPOJ0JIBHBIC BOJTHEI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54
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3ByK. CKOpOCTb 3BYyKa. ' pOMKOCTh

bu6nmoreka [IOK

22 3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJNeKTpOMarHuTHbIE BOJHBI, UX

23 cBolicTBa U ckopocTk. Illkana But6mmoreka [IOK
EKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpuHIUIIBI PATHOCBS3U U

24 TeneBuaAeHus. Pa3Burue cpeacTs
cBA3u. Paguonokanus
KonTponbnas padora «Konebanus u Bbu6moreka [JOK

25 BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsimosinHeiiHOe pacpocTpaHeHue

2% CBETa B OJHOPOJHOMU cperie. Bu6amnoreka LIOK
ToueuHsblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceera. [TocTpoenue n300paKeHnii B brbsmorexa LIOK
TTOCKOM 3epKaie https://m.edsoo.ru/ffOcd4e0
[Ipenomnenne ceera. [lonHoe

28 BHYTpeHHee oTpaxenue. IIpenenpHblil Bu6mmoreka [OK
YrOJI IIOTHOT'O BHYTPCHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHHUSI
JlabopatopHass pabora «U3mepeHue bubnuotexa [JOK

29 I0Ka3aTelist IPEJIOMIIEHUS CTEKII) https://m.edsoo.ru/ffOcd67a

30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubmuorexa [IOK
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nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4yeHue JTuH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas pabora
«HccnenoBanue cCBOMCTB
M300pakKeHUH B JIMH3aX»

32

Hucniepcus cBera. CIOXKHBIN cOCTaB
6enoro csera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»

33

Wutepdepennus cera. Audpaxius
cera. JudpaknuonHas pemerka

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
HOJ'ISIpI/ISaI_II/ISI CBC€Ta

bubnuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudOpsl U yCTPOICTBa U
yCII0BUs UX 0€301aCHOr0 NPUMEHEHUs

36

rpaHI/II_U:I MMPUMCEHUMOCTHU

KJIaCCHUYE€CKOM MEXaHHUKH. HOCTYJ'IaTLI

CIIELMaJIbHON TCOpHUn
OTHOCHUTCIBHOCTHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTH OOTHOBPEMCHHOCTH.

3ameaJIeHne BpEMEHH U COKpAILEHUE
JUINHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi ¥ UMIYJIbC PEIITUBACTCKON

yacTULbl. CBSA3b MAcChl C SHEPTHEN U
HMITYJIbCOM. DHEPTHUs MMOKOS

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68
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KontponbHas padota «OnrTuka.

39 OCHOBBI CIICIUATBLHOM TEOPHT BH6J?H0TeKa HOK
OTHOCHTENLHOCTIY https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyina Ilnanka. Dueprust bubmuorexa [IOK

40 Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE

41 dorosdpdexra. Onbirer A. T brbmorera [IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorddekra. YpaBHEHUE
42 Diinmreina a1 Gorosddexra. Brbmiorera [IOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» gortosddexra
JaBnenne cBera. Onbiter [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubsmorexa LIOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHn4eckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
44 (oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasi ObaTapesi, CBETOIUO]]
Pemenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK

45 KBAHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OIBITHI

46 p i but6mmorekxa [IOK

€3ep(OpAA N0 PACCEAMIO -4aCTHIL, https://m.edsoo.ru/ff0d091a
[Inanerapnas moziens aToma
bubnunorexa LIOK
47 [Toctynater bopa

https://m.edsoo.ru/ff0d0afa
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W3nydenue u nornoiieHue GoToHOB

48 IPH IIEPEXOJIE aTOMA C OJHOTO YPOBHS But6mmoreka [IOK
SHEPTHH HA APYTOil. BUJIbI CIIEKTPOB https://m.edsoo.ru/ff0dOafa
BonnoBeie cBolcTBa yacTuil. BosiHbI

49 ne bpoitns. KopmyckyIspHOBOIHOBOM bubnmorexa LIOK
nyanusm. CHOHTAHHOE H https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3JTyuYCHHE
OTKpbITHE PATUOAKTHBHOCTH. OTBITHI

50 Pesepdopaa 1o onpeeneHuio cocTapa Butmorexa [HOK
PATMOAKTHBHOTO W3TyIEHUS https://m.edsoo.ru/ff0d0fd2
CgoiictBa anbda-, 6era-,
ramMMausiydeHus. BiusHue

51 PalMOAKTUBHOCTHU Ha KHBBIE
OpTaHU3MBI
OTKpBITHE TIPOTOHA U HEUTPOHA.

52 N3otonsl. Anbga-pacnaf. bubmuoreka [IOK
ONEeKTPOHHBIN U MO3UTPOHHBIN https://m.edso0.ru/ff0d1162
Oerapacnan. 'amma-uznyyenue
DHeprus CBS3M HYKIOHOB B sifpe.

SAnepHsle peakuuu. S nepHbIN peakTop.
53 [Tpobnembl, TepCIeKTUBEL, bubmmoreka IIOK

AKOJIOTUYECKHUE aCIEKThI SIAEPHOU
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356
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54

DneMeHTapHble YacTullbl. OTKpBITHE
o3uTpoHa. MeTrobl HAOMIOACHUS U
pEerucTpaluu IeMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3nYecKoil KapTUHBI MUPaY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpPKUE 3BE31IbI, TJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

56

Connne. ConHeuHas aKTHBHOCTb.
Ncrounuk sHepruu CosHua u 3BE3]1

57

3BE3/bI, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOM
MOCJIeI0BAaTENbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU 1
sposrrornu CoutHIIa U 3BE3

58

Mneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anmaktuky. Y€pHbIe IBIPHI
B pax rajJakTHK

59

Bcenennas. Pas0beranune ragakTHK.
Teopus bosbioro B3pbiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpobieMbl acCTpOHOMUHT
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






