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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUU TIpernojilaBanusi yuyeObHoro npeamera «duszmka» B o0Opa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

- ®epnepanbHoro 3akoHa ot 29 nexadps 2012 r. Ne 273-03 «O6 oOpa3zoBaHuu
B Poccutickoi ®denepanumny;

—  ®enepanbHOr0  TrOCYJApCTBEHHONO  00pa30BaTEIBHOTO  CTaHJApTa
OCHOBHOTO 00111€T0 00pa3oBanus (yTB. nprukazoM Munnpocsenienus Poccuu ot 31
Mas 2021 r. Ne 287) (manee — ®I'OC O0OO0);

— @enepanbHOro TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAHIAPTa CPEIHETO
oO1ero oopazoBanus (yTB. nmpukazoM Munoopuayku Poccun ot 17 mast 2012 1. No
413) (manee — ®I'OC COO);

— mpuka3za Munnpocsemenuss Poccun ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHHM W3MEHEHUU B (QefepalbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN
CTaHJapT cpenHero  oOmero  oOpa3oBaHUs,  YTBEPKIAEHHBIM  MPUKA30M
MunucrepcTBa o6pa3oBanus U Hayku Poccutickoit @enepanuu ot 17 mas 2012 r.
Ne 413y);

— @epepanpHOl  00pa3oBaTEIbHOM MPOTPAMMBI  OCHOBHOTO  OOIIIETro
oOpazoBanus (yTB. nmpukazoMm Munnpocsemienuss Poccun ot 18 mas 2023 r. Ne
370) (manee — ®OIT OOO0);

—  @epepaibHOM  00pa3oBaTENbHONM  MPOrpaMMBl  CPEHETO  OOIIEro
oOpazoBanus (yTB. nmpukazoMm Munmnpocsemienus Poccun ot 18 mas 2023 1. Ne
371) (manee — ®OIT COO);

— @enepanbHOl paboueld MpoOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUS
y4eOHOro mpenMeTa « XuMus» (06a30BbIid U yriayonénusiii yposam) (nanee — OPII
000);

— @enepanpHOl paboueil mporpaMMbl CpPEAHEro OO0Iero oOpa3oBaHUS
y4eOHOro mpenaMera « XuMus» (06a30BbIid U yriayOnénusii ypoBam) (nanee — OPII
COO);

— npuka3za Munnpocsenienuss Poccun ot 21 ¢epans 2024 1. Ne 119 «O
BHECEHUU H3MeHeHMil B mpuioxkeHuss Ne 1 m Ne 2 k mpukazy MuHucrepcTBa
npocBemienust Poccuiickoit ®denepannn ot 21 centsadps 2022 r. Ne 858 «O6
yTBEepXKJIeHUH  (enepalibHOrO  NepeuHs  y4eOHHUKOB,  JOMYyUIEHHBIX K
UCIIOJIb30BAHUIO MPU pealn3aldd HUMEIOIIMX TOCYJApCTBEHHYIO AKKPEIUTAIUIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa3oBaHUs OpPraHU3ALMIMH, OCYIIECTBISIONIMMHU 00pa30BaTENbHYIO



JEATEIIBHOCTh U YCTAHOBJIEHUS MPEAEIBHOIO CPOKA UCIOJIb30BAHMS UCKIIFOUEHHBIX
y4eOHHUKOBY;

- VY4ebnoro MJIaHa OCHOBHOTO o011iero o0pa3oBaHUs
I'OCYIAPCTBEHHOI'O BIOJDKETHOI'O OBHIEOBPA3OBATEJIBHOI'O
YUPEXJEHUA «CPEJHAA IKOJIA «<HEBCKAS» 'OPOJCKOI'O OKPYT'A
MAPUVYIIOJIby JJOHELIKOM HAPOJIHOW PECIIYBJIMKU Ha 2024- 2025
y4eOHbIN ToJ1 (B COOTBETCTBUHU C MpHUKa3oM MuHucTepcTBa npocsenieHuss PO or
31.05.2021 Ne 287 «OO6 yTtBepxkiaeHuu (eneparbHOro rocyIapCTBEHHOTO
CTaHJapTa OCHOBHOrO 0OIIero oOpa3oBaHUS», HAa OCHOBaHUM ¢eaepabHON
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs, YTBEPKIEHHOM
npukazoM MunucTepcTBa rmpocsemieHus PO ot 16.11.2022 Ne 993);

- VYcraBa I'oOCYIAPCTBEHHOI'O BIO/PKETHOI'O
OBIIEOBPA3OBATEJIbHOI'O  VYPEXJIEHUA  «CPEJHAA  IHIKOJIA
«HEBCKASI» TOPOJICKOI'O OKPYT'A MAPHUYIIOJIb» JOHEIKOM
HAPOJIHOM PECITYBJIMKU (HoBas penakuus), yTB. IlprkasoM MuHucTepcTsa
oOpazoBanus u Hayku [loneukoit Haponuoit PeciyOnuku ot 21 utonst 2024 r. Ne
432.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYyYHON KapTuHbl Mwupa oOydarommxcss 10-11 xmaccoB mnpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxona. I[Iporpamma no ¢usuke coorBerctByer TpeboBanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKXKEe YYHUTHIBAET HEOOXOJMMOCTh PEATU3ANH MEKIPEIMETHBIX
CBs3ell (U3WMKM C ECTECTBEHHOHAYYHbIMU YYEOHBIMU TmpeameTramu. B Hel
OTIPENICNIAIOTCS OCHOBHBIC 1LI€JIM M3y4YeHHsS (DU3UKU HA YPOBHE CPEIHErO OOIIero
oOpa3zoBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3nKe BKIFOYALT:

e IUIAHUPYEMBbIC PE3YyJIbTaThl OCBOCHUS Kypca (hU3uKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIC Pe3yJIbTaThI 110 T'0J1aM O0yUYCHUS;

e coJepkaHue yueOHoro nmpeamera «Pu3nkay mo rogaM 00ydeHuUs..

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAQJ B CHCTEMY
3HaHUI 00 okpy:karomiem mupe. HIIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JIUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3yYaeMbIX XHUMHEH, OMOJOTHEH,
dbusmueckoir reorpadueir u actpoHoMmmen. lcmonap30BaHWE W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpeNeseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIYYEHHs] HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU M JPYTHX.

W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
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HAYYHOW KapTHUHBI MHpa OOydarolmuxcs, B (POPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3WKM i1 ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIIMIBI €0
MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTWUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (QU3HMKU
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzanus OpeanosiaraeT HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (U3MYECKONM HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX U TEXHOJOTMUYECKUX MPUJIOKEHUN
U3YUYEHHBIX TEOPU U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIb30BAHMS U SKOJIOIMUECKO 0€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHLIAIIOB B  COBPEMEHHBIX TNPEIACTABICHUAX O TNPUPOJE, TpaHHUIlaxX
OPUMEHUMOCTH TEOpUM, JJIsi ONHMCAaHUS EeCTECTBEHHO-HAyUHBIX SIBICHUN U
MIPOIIECCOB).

CUCTeMHO-AeSTENbHOCTHBIN TOJIX0/I B Kypce (DM3MKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alydy SKCIEPUMEHTANIBHOU NESITEIbHOCTH O00YYaroLIMXCH.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYeCKux padoT. BhifeneHne B yKa3aHHOM MepeyHe J1abopaTopHBIX padoT,
OPOBOAMMBIX JJIi KOHTPOJST UM  OLIGHKH, OCYIIECTBISIETCS yYaCTHUKAMU
00pa30BaTeNbHOrO TMpoliecca HCXOAd U3 OCOOCHHOCTEH TMJIaHUPOBAHUS H
ocHamleHust kaOunera ¢usuku. I[lpm »sTomM oOecreunBaeTcss OBIAJACHHUE
OOy4aronMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE H3MEPEHHUs, HCCIEIOBaHUS
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3aBHCHUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TPOBEPKE
IPEIIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE YAENAETCA PEUNIEHUI0 PAacYETHBIX M KA4YE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, MTO3BOJISIIOIIUE TPUMEHSTh U3YyUYEHHBIE 3aKOHbBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayeCcTBEHHBIX 3a/1ad NIPHUOPUTETOM SIBISIIOTCS 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUsl (PU3MYECKUX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU Mg CUTYyalMu MpPaKkTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUUYECKOMY OOECIICUCHUI0 Y4YeOHOTO Ipolecca 0a30BbIl ypOBEHb Kypca
(GU3MKN HAa YPOBHE CpEeIHEro oOLIero 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
MpeIMETHOr0 KaOuHeTa (U3HKU WIA B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYUHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HeoOXouMoe J1abopaTopHoe OOOpyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe YYEHUYECKHX MPAKTUYECKHX PabOT M JEMOHCTPALMOHHOE
obopymoBaHHE.

JlemMoHCcTpalMoHHOE  000pyZoBaHHEe (OpPMHUPYETCST B COOTBETCTBUH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUH.

JlaGopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIHEeUMBAETCS B pacyuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a060paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX NMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU LEJIIMHU U3y4YeHUS] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCAd K HAy4YHOMY
W3YYCHUIO TPUPOJMBI, PA3BUTHE HMX HMHTEIUVICKTYaIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ TO3HAHUS U (opMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYXKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ysibTaTa H3YYCHUS
OCHOB CTPOCHHMSI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;

e (opmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJb30BAHHEM
bu3MYecKuX 3HAaHUHN M HAYYHBIX JOKA3aTEIbCTB;



dbopMupOBaHUE TPEICTABICHUNA O POJIM (UUKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHHEe 3TUX Lelied 00eCeuynBaeTCsl PEIICHUEM CIEAYIOIINX 3a/1ady B
npoliecce u3yueHus Kypca (U3MKU Ha YpOBHE CPEHET0 O0IIero o0pa3oBaHuUs:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEHHsI (PU3MUECKUX SBICHUA B TMPUPOAE U I TNPUHATUS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

OCBOGHHE CIIOCOOOB pEIICHUs pPAa3IUYHBIX 33Jad C SBHO 3aJaHHOMN
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHWE (U3NYECKUX OCHOB WM MPHUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUSA M IPOBENECHUS
($u3NYeCKUX SKCIEPUMEHTOB, aHalW3a U HMHTEpHpeTanuu HHpopmaunuu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBHUH JJIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX palbOT SABISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpOBeNCHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATHHBIX
O0COOCHHOCTEHN 00yJaroIuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOMIEHHOTO IOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMxKEHUS Tea, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTaJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACAIBHOTO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAsT TEIIOEMKOCTh BEIlIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusl, PpEaKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HacelmeHHbld map. YaenbHas Temiora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUCTajuIM3anus. Y AesibHast TerioTa miasiieHus. CyOaumanusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAXKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnexTpuzanmsi TeN. OJNeKTpUYecKuil 3apsna. JlBa Buma SIEKTPUUYCCKUX

3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
JIIEKTPUYECKOTO 3apsia.
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B3aumopeiictBue 3apsan0B. 3akoH KyiioHna. ToueuyHbIi 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun
CYIEPIO3ULAN BJICKTPUUECKUX MOJIeH. JIMHUKM HanpsKEHHOCTH SJIEKTPUUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlnanexkTpuyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUUECKass 3allUTa, 3a3€MIJICHHE SJIEKTPONpHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DNeKTpocTaTHIeCcKas 3aluTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUIJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBHOE COIMPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYILAsi CHUJIa U BHYTPEHHEE COIMPOTUBICHUE HMCTOYHHMKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKTpUuYeCcKuidl TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHUE: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH Ccuibl. KoOpoTkoe 3aMblKaHHUe
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne cMEmaHHOIO0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJEITUPOBAHNUE, MO/IEIIb, U3BMEPEHHE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboa, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX IMIPOCKLIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaXxxHOCTh BO3/AyXa, BETPHI, 0apoOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUE JIBUXKEHUW C HMCIOJIB30BAHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIyYCHUSI COBPEMEHHBIX MATEPUATIOB, B TOM YHCJIE HAHOMATEPUAIOB, |
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOM wuWHaykuuu. I[IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIWH T0JIS MIOCTOSHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBJiieHUE. [[BH>KEHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SBieHne DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BEKTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBIXKYIAs Cula HWHAYKIHH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykunu Papanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABWKYILAS CHJIA HHAYKUAW B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAS  CHUJa
CaMOWHYKILIHH.

DHEPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJBHKYIIEH CHJIbI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3y4yeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOIO MAarHMTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA DJIEKTPOMArHUTHON UHAYKIIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
[Mapmonnueckue kosiebanus. Ilepuon, vactora, amrumMtyaa u ¢aza KojaeOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCaIbHOM KOJICOATeIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
HHEPrUu B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BeiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MONIHOCTh
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAUYEHHWE CHJIBI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habmronenue 3aTyxaronmx KoueoaHuii.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHnc mnpu MOCHENOBATEIbHOM COCIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOIO TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHus ¢ JUIMHA BOJHBL. [lomepeuHble W TPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOnronenre CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peroMIIeHUE, ONIsIpu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOUHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpakeHusi cBeTa. [locTpoeHne n3oOpaxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yroj ITOJIHOIO
BHYTPEHHETO OTPAKECHHUSI.

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

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuvoHHas pemeéTka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPACIPOCTPAHEHUE, OTPAXKEHHUE M NPEJIOMIIEHHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. MoieNlb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceeta.

HabGmronenue nucnepcuu cBera.
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[Tomy4yenue cnekTpa ¢ MOMOIIbIO TIPU3MBI.

[Tommydenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habnronenue noasipuzaluy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, ITIPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbL. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroseroBa. 3akOHbI
dbororddexra. YpaBHenue DiinHmreitHa s Gorodrddekxra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckue YCTpOMCTBA U MPAKTHUECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o1orh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acTHIL.
[Ltanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue wu morioumeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha JIpyroil. Bunel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.
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BousHoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KopycKynsipHO-BOJIHOBOM
JyaJIu3M.
CHoOHTaHHOE U BBIHYXJACHHOE U3JIyUCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul
HaOmronenue muHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paaroakTUBHOTO u3iydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4eHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH paJuOaKTUBHOIO pacraja.
OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON SJHEPTETHUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTobp1 HaOTIOIEHUS M PErHCTPAIK SJIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuueckue yCTpoMCTBA U IPAKTUYECKOE NPUMEHEHUE: JO3UMETpP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast bomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Orarbl pa3BUTHs acTPOHOMUH. [IpUKIanHOe 1 MHUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMHUM.

19



Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3MBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIA W 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIA Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii IlyTe — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydEHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Hab6mronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEeNIeHUs MOJI0XKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be31sd CEeBEPHOIro MOJIYLIAPUS U IPKUE 3BE3bI.

Hab6nronenus B Teneckon JlyHsl, mianet, Maeunoro Ilyru.

O6o0maromniee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHON M ATHYECKOU c(epax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, pOJib (U3HUUYECKON TEOPUU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce oCylecTBIseTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HBIM (akT, rumore3a, (Qusnyueckas BeJIWYHHA, 3aKOH,
TeOopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBAaHNE, MOJIEh, H3MEPECHHE.

Mamemamuxka: pemIEHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIMA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKUHWH HAa OCH KOOPJHHAT, CIIOKEHUE BEKTOPOB,
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IPOU3BOJHBIC 3JIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOJ00US TPEYroJbHUKOB,
oTpeieNieHUe IIOMAAH MIOCKUX (GUTYp B 00bEMA Tell.

buonoecusa: snekTpuueckue SBICHUS B KMUBOM MpUpoOJE, KoyeOaTeabHbIE
JBWKEHUS B )KMBOW IPUPOJE, ONTUYECKUE SBICHUS B )KMBOM MPUPOJE, NEUCTBUE
paauanuy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MarHuTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IPEJCKA3AHNUE 3EMIICTPSCEHUH.

Texnonocusi: JIMHUAWA BJEKTPOINEpENay, TIEHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaauONpPUEMHHK, TEJIEBU30D,
aHTeHHa, tenedoH, CBY-meub, NpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEuHas Oatapesi.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKJEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,

npucyuero pu3n4eckon Hayke;
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5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsATh ILEIU ACATCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUHU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITETbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciegoBarejbcKye 1eHCTBUSA.
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BJIQ/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIAQ/JeTh BHUJAAMU JICATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUI0 M TPHUMEHECHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX TIPOCKTOB B 00JIaCTH (DU3HKH;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HAaXOAUTh apryMEHTHI JUIA J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJauyl B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIlMsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MTPAKTUYECKYIO 00JaCTh
KHU3HECSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMTYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

Pa6ora c nundopmanueii:

BJIa/ICTh HABBIKAMH TMOJy4eHHUs MHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS 3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIIATH TOWCK, aHaJu3,
CUCTEMATHU3AIMIO U HWHTEPIPETAruio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHNUS,;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPecypcocOepexeHHsl, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJCpXKaHUS B pa3IUYHBIX (opmarax c
y4€TOM Ha3HAYeHUsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUHU, BHIOMPAs ONTUMAIIBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTUu3alllu.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:
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OCYIIECTBISATH OOIICHNE HA YPOKaxX (PM3UKH U BO BHEYPOUHOU JIESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(PIUKTHBIX CHUTyallMd W CMATYaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JACUCTBUU C y4E€TOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TMO3ULUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIHMPOBAThH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBIOJIHEHUS MMPAKTUUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAMLIMH B 00JacTU
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;
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BIAJCTh HABBIKAMH  IIO3HABATEIbHON  pediekcMr KaK  OCO3HAHUS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMPU aHAlU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B nponecce nocTukeHHs] JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIFHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPSIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTbh CPOPMUPOBAHHOCTh y 00yYarOIUXCSl YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAPTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOMOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
IBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)XKHOCTH, HHEpLus,
B3auMozeicTBue Tel, Au(Qy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIAPEHUE, KOHJCHCALMS, IUIABJIEHUE, KPUCTAJUIM3alus, KHUIICHUE,
BJIQYKHOCTh BO3/yXa, MNOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyHE, CBSI3b MEXKIYy IapaMeTpamMd COCTOSIHUS Ta3a B HM30IPOLECcCaXx,
AIIEKTPU3ALUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHMYECKOE JBHKEHUE, WCIONb3Ys (PU3NUECKHUE BEIUYMHBIL:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC TeJla, KHHETHUYECKasi HEeprusi, NOTCHIMAIbHAS SHEPrUsi, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKui CMBICA HCIOJIb3YEMBbIX BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIBL,
HaXOoJUTh (OPMYJIbl, CBSA3BIBAIOLIME aHHYIO (PU3MUYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHS,
UCHOJNB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHUE rasa, TeMmIeparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOrO0 JIBHKEHHSI MOJIEKYJI, CPEIHEKBAApAaTUYHAsS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUJIOThI, BHYTPEHHSs 3Heprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; NpH ONUCAHUU
OPaBWIBHO TPAKTOBAaTh (UBUYECKUH CMBICH UCHOJb3YEMBIX BEIUYHMH, HX
00O3HAUYEHHUS U EOUHUIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(bU3MYECKYI0 BEIMUHUHY C IPYTUMH BEJIUYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIICKTPUUECKHE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE M0JI€, HAPSHKEHHOCTD IMOJISl, MOTEHUNAN, pa3HOCTh MOTEHLINAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3UUECKYIO BETMUYUHY C IPYTMMH BEIMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, HUCIONbB3Yys (U3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOW DSHEpPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
IPUHIUI CYNEPHNO3ULIMHA CHWJI, INPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIECTBAa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAaHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIC TMPUHIUIBI JCHCTBUS MAaIllMH, MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(GbopMyJIHpOBaTh BHIBOJIBI;

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUMHAMH  C
VCIIOJIb30BAaHUEM NPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUMPOBAaTh YCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILL U TPpa(pUKOB, A€NIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpU MPOBEIECHUM HCCIEIOBaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIONB3YS (hr3HUecKre 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHajIM3a YCJIOBHS 3aJauu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble NJisi €€ pelleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEJIMYMHBI,

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TPEJCTaBJICHUS y4eOHOW W HAyYHO-TIONMYJSIpHON MHGPOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOIy4aeMyI0 HH(POPMAIIHUIO;
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MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJIAHUPOBATh JCATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM TPOOIEMBI.

K koniry o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJIEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, Iy CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO fJipa MpU pPElIEHUU (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE ICHUCTBUSI TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUNUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOJNSpU3alUs CBETa, JHUCIEPCHs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JMHEWYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOJMMOCTh  Pa3IMYHBIX  Cped) U

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3YA (1)I/ISI/I‘ICCKI/IG BCINYHUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chjia TOKa, JJICKTPHYCCKOC HAIIPSXKCHHUC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTH IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAas CHJIA, pa60Ta TOKa,
HHAYKOWA MAardvuTHOIrO I10JIs1, CHJIA AMnepa, CHJIa HopeHua, HHAYKTHUBHOCTb
KaTyliKH1, SHCPIHA ISJICKTPHUYCCKOTO W MAIrHUTHOI'O HOHeﬁ, nepuoa M YacTtorTa
KoJicOaHU B KOJeOaTCILHOM KOHTYpPEC, 3apiddq M CHJIa TOKa B IIPpOHECCe
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TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHMi, (OKyCHOE pAacCTOSHHE U
ONTUYECKasl Cuja JHMH3BI, NMPU OMHCAHUM TMPABUIBHO TPAKTOBATh (PU3UUECKHIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUEHHs W EAMHMIIBL, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHI, HCIOIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HHS M EAUHMIIBI, YKa3bIBaThb (OPMYJIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCHONB3YS (PU3NUYECKUE
3aKOHBI U NMPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapajuIeIbHOIO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAHEHMS HMITYJIbCA, 3aKOH COXPaHEHUS
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
IPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMN MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JlopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C MCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX HM3MEPEHUM: NPHU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIHpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJENOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUMH C HCHOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: TMpPU STOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BHIBOBI [0 pPE3yIbTaTaM UCCIIEOBAHMUS;
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coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECcKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3UUYECKHE BEIUYUHBI U (POPMYIIBL,
HE0OXoauMbIe NJisi €€ pellleHUs, TPOBOAUTh PacUEThl M OIICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTHUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpPOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
¢dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH JIJI TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U NIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIAPHON MH(POPMALIMH, ITOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOITYYaEMYI0 HH()OPMALHIO;

OOBSICHSITh TPUHLMIBI JEHCTBUS MAalllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOIIET0 MHpAa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, IJII COXPAHEHMSI 3I0POBbS M COOJIOJIEHNUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh Pa0OTy TPYMIBI, PAIMOHAIBHO paCHpEnemsiTh OOS3aHHOCTH U
IJIAaHUPOBATH JIESITEIbBHOCTh B HECTAHAAPTHBIX CUTYyalUsiX, aJIeKBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
. 1
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 3 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 3
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
. 1
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 12 2 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 12
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Utoro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 Etilf;:lll//lrzfgsigrouﬁMlcQ?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ngg;ﬁfg;gﬁﬁfﬂcgk
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoxa Kontpoasnbie IIpakTuueckue Aata HpoBLIe
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayunsblie MGTZIII:I nofHapHIfﬂ 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEer0 MUpPa
Ponb u MecTo dusuku B
5 (hopMUPOBaHHHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOICH
bu6nmoreka [JOK
3 Bxozuas koHTpobHas padora 1 L https://m.edsoo.ru/ff0c3508
MexaHudeckoe IBUKEHHE.
4 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nerxenus. [lepemernienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3620
YCKOpEeHUe
5 PaBHOMEpHOE IIPAIMOJIMHEWHOE 1 bubnnoreka [JOK
JBUYKEHUE https://m.edsoo.ru/ff0c372e
6 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c39cc
7 CBobOoaHOe mageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ffOc3ada
3 KpuBonuHeliHOE 1BUXKEHHE. 1 bubnnorexka [JOK

JIBr>keHUEe MaTepUaIbHOM TOUKH 10

https://m.edsoo.ru/ffOc3be8
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OKPY>KHOCTH

[Tpuniun otHocuTenbHOCTH [anumnes.

bu6mmoreka [IOK

9 HNueprumanbHbIe CHCTEMBI OTCUECTA.
pit N https://m.edsoo.ru/ffOc3be8
IlepBb1it 3ak0oH HbroTOHA
Macca tena. Cuna. [Ipuniun
10 Cynepno3unuu cui. Bropoii 3akoH bubmorexa HOK
yuep t ’ P . https://m.edsoo.ru/ff0c3be8
HproTona nj1s MaTepuanbHOM TOYKH
1 Tpernii 3akon HproToHa 1151 bubnuorexa [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3d00
3aKoH BceMUpHOro Tarorenus. Cuna
12 TspkecT. [lepBas kocMudeckas bubmorexa HOK
P https://m.edsoo.ru/ff0c3e18
CKOPOCTH
13 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuoreka [IOK
Tela https://m.edsoo.ru/ff0c3f76
Cuna tpenus. KoapduumeHT Tpenus.
14 Cuna czn OTI/IBJ‘IGI({I)I/I(I})I pH ,Z[BI/I}P;(CHI/II/I bubmorexa HOK
p p https://m.edsoo.ru/ff0c41a6
TeJla B )KUJIKOCTH WUJIM rasze
[TocTymarenbHOe U BpalareabHOe
15 JBIKEHHE a0COIIOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsbl. [Inedo cuibl. YcnoBus https://m.edsoo.ru/ff0c43d6
paBHOBECHS TBEPIOIO Tea
16 KonTponbhas pabota no teme
«Kunemartuka. JlunamMuka
NMnynsc MaTepualbHONM TOYKH,
17 CHUCTEMBI MaTepUATTbHBIX TOYCK. bubnmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c4502
UMITyJIbCa. PeakTUBHOE IBIKEHUE
18 PaGoTta 1 MOIIHOCTH CHJIBL. bu6nmoreka [JOK
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Kunernueckas sneprus
MarepuaiabHOi ToukH. Teopema 00
W3MEHEHUN KMHETHYECKON 3HEpruun

https://m.edsoo.ru/ffOc461a

19

IToTrenumanpHas SHEPTHUsL.
[ToTeHunanbpHas 3HEPTUs ynpyro
nepopMHUPOBaHHON NIPY>KUHBI.
ITorennuanbHast sHeprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

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

20

IloTenumanbHble U HENOTEHIMAIbHBIE
cuiibl. CBsA3b pabOTHI
HETIOTCHIUAIIBHEIX CUJI C H3MEHCHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHMSI MEXaHUYECKOH
SHEPTHU

21

JlaboparopHnast pabota
«HMccnenoBanue cBsizu pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeJa Ha MPUMEpEe PacTsKEHUS
PE3UHOBOTO KI'yTa»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

22

Kontponbnas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

24

OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpoysus

Xapaktep JIBUKEHUS U
B3aUMOJIECUCTBHS YaCTUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
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U TBEPABIX TEII

Macca mosnekyn. Konnyecto

25 Bemiectra. [locTostHHas ABoraapo
TennoBoe paBHOBecue. TeMmneparypa

26 u eé HSMCpI;HI/Ie. [xana TeMnfpaz;)p bubmmorexa [JOK

https://m.edsoo.ru/ffOc4fde

Henscns

97 WUneansusiii raz 8 MKT. OcHoBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c511e
AOcomroTHas TeMIepaTypa Kak Mepa

28 CpeIHEW KUHETUYECKON SJHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeipona

29 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabora

30 «HccnenoBanue 3aBUCUMOCTH MEXIY bubnuoteka [JOK
IapaMeTpaMu COCTOSTHUS https://m.edsoo.ru/ff0c570e
Pa3pexKEHHOTO Ta3a

31 N3onponeccel B MAEATBHOM Ira3e U uxX bubnnorexka [JOK
rpadu4ecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c5952
BryTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

39 criocoObI €€ n3meHnenus. KommuecTBo bubnuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5c36
SHEPTHUsl OJHOATOMHOIO UJI€ATbHOTO
rasa

bu6mmorexa [IOK
33 Brawt eruionepean https://m.edsoo.ru/ff0c5c36
34 VY nenpHas TEMIOEMKOCTH BEIIECTBA. bubnmuotexa [JOK

39
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KonnyecTBo TemioTs! npu
Teronepenaye. AnunabaTHbIN
poriecc

https://m.edsoo.ru/ffOc5efc

IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

bu6mmoreka [IOK

35
IIPUMEHEHHUE K U30IpoLeccam https://m.edsoo.ru/ff0c6230
HeoOpatumocTs nporieccos B
36 npupoae. Bropoii 3akon bubmmorexa [IOK
PHPOZAE. BTOP https://m.edsoo.ru/ff0c600a
TEPMOTUHAMUKHA
37 [Tpunmun nevicteus u KIIJ TenmoBoit
MAIIHHbI
38 uxn Kapuo u ero KI1/{
39 DKOJOTHYECKHE MPOOIEMbI bubnnoreka [JOK
TETUIOPHEPTreTUKHU https://m.edso0.ru/ff0c6938
40 O6o06maromuii ypok «MoJekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
KonTponbHas pabota no teme
41 «MonekynspHas pusuka. OCHOBbI Bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ffoc63b6
TEPMOTUTHAMUKI
42 [TapooGpa3zoBaHue U KOHAECHCALMS. bubnuoreka [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c64d8
AOCOII0THAs M OTHOCUTEIbHAS
43 BJIAXXHOCTH BO3ayxa. HacwIeHHbIN bubmmorexa [TOK
yxa. https://m.edsoo.ru/ffoc65f0
nap
TBepnoe Teno. Kpucramnnueckue u
44 amopdHbIe TeIa. AHU3OTPOITHS bubnmnoreka [JOK

CBOWCTB KpHUCTAJIOB. Kuakue
Kpuctaabsl. CoBpeMEeHHbIE

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

IInaBneHue n KpucTaJlIn3anus.

45 YV aenpHas TEINIOTA IJIaBIEHUS bubmmorexa [IOK
A : https://m.eds00.ru/ff0c6820
Cyb6numarnus
bu6mmoreka [IOK
46 YpaBHeHME TEIUIOBOro OajlaHca
p https://m.edsoo.ru/ffOc6bcc
KonTponbHas padoTa 1mo Teme
47 «ArperaTHble COCTOSTHUS BEIIECTBA.
@da30BbIE IEPEXOABDY.
OJexTpru3anus Tell. DIEKTPUUECKUIH
48 3aps, pI[Ba BHJIA DJICKT I/IiiCKI/IX bubmorexa [JOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
I[IpoBOOHUKH, TUIIEKTPUKHI U
49 H(I))J'I HPOBOIHUKU 3aK(I:H COXpaHEHUSA bubnmorexa LOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6ced
ANEKTPUYECKOTO 3apsaa
B3aumoneiicTBue 3apsiioB. 3aKoH
50 Kymona. TodeuHbIi 2JIIeKTPUIECKAIT bubmmorexa LHOK
y ' p https://m.edsoo.ru/ffO0c6df2
3apsi
HanpsikeHHOCTD 2JIeKTPUUYECKOTO
51 nosis. [lpunHnun cynepno3unuu bubnuoreka [IOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6f00
HaIPSDKEHHOCTH
PaGota cui aIeKTpoCcTaTuuecKoro
52 nonad. ITorennuan. PazHocts bubnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c7018
IIOTEHIAATIOB
ITpoBOMHUKH U TUDIEKTPUKU B
P P bu6mmoreka [IOK
53 ANEKTPOCTATUYECKOM II0JIE.

I[I/IE)J'ICI(TpI/I‘-ICCKaSI MMPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7126
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54

OnexrpoemkocTb. Konaencarop.
DNEeKTPOEMKOCTh TIIOCKOTO
KOHJICHCATOpa. DHEPTHs 3aPsHKCHHOTO
KOHJICHCATOpa

bubmuorexa [JOK

https://m.edsoo.ru/ff0c72c0

55

Jlaboparopuas pabota "U3mepenue
AJEKTPOEMKOCTH KOHJIeHcaTopa"

56

[TpuHIUI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
ammapara, CTpyWHOTO TIPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHue AIEKTPONpuOOpOB

57

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
y4acTKa Ienu

58

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COEIMHEHNE
npoBoAHUKOB. JIaboparopHas padota
«/3y4eHne CMEaHHOrO0 COeTMHEHUS
PE3UCTOPOBY

0,5

bu6nmoreka [JOK

https://m.edsoo.ru/ff0c74f0

59

60

PaboTta u MOITHOCTB ANIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenmna

3akon OMa i MOJIHOH (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
«3mepenne DJIC ucTouyHnka TOKa U
€Tr0 BHYTPEHHETO COIPOTHBIICHUS

0,5

bu6nmoreka [JOK

https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7ae0
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DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTb

o1 COIPOTHUBIICHUSI METAIIJIOB OT
temieparypbl. CBEpXIPOBOIMMOCTh

62 DNEeKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOoAHUKH, UX COOCTBEHHAS U

63 IpUMecHas MpoBoAuMOcTh. CBOMCTBA bubnuoreka [IOK
p—~n-nepexona. https://m.edsoo.ru/ff0c84ae
[TonynpoBogHUKOBEIE TPUOOPHI
DNeKTpUYEeCKHil TOK B pacTBOpax U

64 pacrmiaBax 3JeKTPOJIUTOB. bubnnoreka [JOK
DNEKTPOIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DneKkTpon3
DNEeKTpUYECKHil TOK B razax.

65 CamocTosTebHbIA U bubmuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psia. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpudeckue npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrtponsHas pabora no Teme

67 «Qnektpocraruka. [IocTosHHBIH bubnnorexka [HOK
3JEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ff0c88be
pa3IUYHBIX Cpeaax»

68 O6o0maromuii ypok bubnuotexa [JOK
«INEKTPOIUHAMHUKAY» https://m.edsoo.ru/ff0c8a8a
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue Aara tuppoBLIe
Bceero u3yuyeHusi  oOpa3oBaTejbHbIE
padoTbI padoThbI pecypeni
IlocTosiHHBIC MarHUTHI U UX

1 B3auMoOeiicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JInHIM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUU
MaruuTHO€ 10JI€ MPOBOJIHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 BxoaHast koHTposbHast po6oTa 1

4 JlabopaTtopHas paborta «M3yuenue 1 1 bubmuoreka [{OK
MAarHUTHOTO MO KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Curita Ammepa.

5 JlabopaTopHas pabota 1 1 bubnnorexa [JOK
«HccnenoBanue IeMcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JleficTBEe MarHUTHOT'O MOJIS Ha

5 JBUKYUIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenua

7 DOnexkTpomarauTHas HHAyKus. [ToTok 1
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https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHUTHOU uHaykuuu. J/1C
MHAYKUIUH. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuun dapazest

Jlaboparopnas pabota
«HccnenoBanue sIBJICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW»

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

10

11

12

NuaykTuBHOCTSH. SIBIeHUE
camonnaykiuu. 3J1C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJISL KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

TexHuueckue ycTpoUCTBa U UX
HNPUMEHEHHE: TIOCTOSTHHBIC MATHUTHI,
AIIEKTPOMATHUTHI, JJICKTPOIBUTATEb,
YCKOPHUTEITU IIEMEHTAPHBIX YaCTHIL,
WHJIyKIIMOHHAS 11eYhb

Oo6o0maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAsT HHIY KIS
KontponsHas paboTa mo Teme
«MarnutHoe 1noue.
DNeKTpOMarHUTHAsE MHIYKIIUS

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

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

13

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmonnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHEprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

14

JlabopaTopHas pabota
«HccnenoBanre 3aBUCUMOCTH
MepHroja MaJbIX KoJIeOaHui rpy3a Ha



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HUTHU OT JJIMHBI HUTH U MACChI I'py3a»

15

Koneb6arenpnbiit koHTYp. CBOOOTHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus B
UeaIbHOM K0JieOaTeTbHOM KOHTYpE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb820

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B HJI€AJTLHOM
KOJIeOaTeJIbHOM KOHTYpE

[IpencraBneHue o 3aTyXaroIux
KosieOaHusX. BeIHy X 1eHHbBIE
MeXaHUYECKHE Koebanus. Pe3onanc.
BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHLIe
KoseOanus

IlepemennsbIit Tok. CHHYyCOUJAJIBHBIN
[IEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYJHOE U
JIEWCTBYIOIIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,

reaeparopa nepeMEHHOI0 TOKaA, JIMHUH

QJICKTponepcaavd

DKOJOTHYECKHe PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.

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

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcbd34

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324
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KynbTypa ncnosb3oBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOMN
YKA3HU

Mexanudueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunorexa LIOK

22 pacrpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
93 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnnorexa [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
24 cBolicTBa U ckopocTh. [lIkana bubmorexa HOK
https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
25 TeneBuieHus. Pa3Burue cpeacTs
cBsA3U. Paguonokanus
26 KonTponbnas padota «Konebanus u bubmmnoreka [HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
97 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
TodeuHblil HICTOYHMK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
28 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
29 BHYTpEeHHee oTpaxenue. lIpenenbHblin bu6muoreka [IOK

YTOJI ITOJTHOT'O BHYTPCHHETO
OTpaXXCHUA

https://m.edsoo.ru/ffOcd7{6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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Jlaboparopnas pabota «3mepenue

bubnunorexa LIOK

30 MoKa3aTeJisi IPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n3obpaxkeHuil B
31 nuH3e. PopMyIia TOHKOH JTHH3HI. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenu4ueHue JIUH3bI
JlaGopaTopHas pabora
32 «HUccnenoBanue cBOMCTB
M300paKEHUH B JIMH3AX)
Jucnepcus cBera. CoXHbBINA COCTaB
33 oenoro ceera. L[er. JJabopaTropHas
pabora «HabmroaeHue nucrnepcun
CBETa»
34 Nnrtepdepennus creta. dudpaxims bubmmoreka [JOK
ceera. JIudpakinonHas pemérka https://m.edsoo.ru/ffOced22
35 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
36 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
37 KJIAaCCUYECKOU MexaHUKH. [TocTynarsl bubmuoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
38 3ameIeHrEe BpEMEHH B COKpAIlleHNe Bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKOMN
. bubmuoreka [{OK
39 gacTuIlpl. CBSI3b MacChl ¢ YJHEPTUEH U

HUMITYJIbCOM. 3H€pFH$[ IIOKOs

https://m.edsoo.ru/ffOcfc68
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Konrponsnas padora «OnTHKa.

40 OCHOBBI CHIEIHAILHON TEOPUHI bubsmotexa [IOK
t p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
41 ®otounbl. opmyna [lnanka. DHeprus bubnmnoreka HOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOIMOoTEKA
42 .0 A.T.
porosdpexra. Ormpirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTtodrddexra. YpaBHeHHUE
43 BﬁHmTegl)Ha Hq:[(bQ)OTOS(l)(geKTa bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portodaddexra
JaBnenne cBera. Onbitel I1. H.
44 JlebeneBa. XuMHUUECKOE NE€HCTBUE bubmotexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue yCcTpoucTBa u
MPAKTUIECKOE TPUMEHEHHE:
45
(dhoTosneMeHT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
46 Pemenue 3agau mo Teme «DJIEMEHTHI bu6nmorexa LIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
47 Pesepdopna no paccesHuro a-yactu bubmmorexa LIOK
pPOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubnunorexa LIOK
48 I1 b
OCTYIIATRI Bopa https://m.edsoo.ru/ff0dOafa
W3nydeHue U moriomneHne GOTOHOB
y B ¢ but6mmorekxa [IOK
49 MIPH TEPEXO/I€ aTOMA C OJTHOTO YPOBHSI

SHEPruM Ha Apyroi. Buasl ciekTpoB

https://m.edsoo.ru/ff0dOafa
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50

BomnnoBbie cBOiicTBa yacTull. BorHb
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM J1yanu3M. CIOHTaHHOE U
BBIHY>KJICHHOE U3JTy4YCHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

o1

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaZAMOAKTUBHOTO U3TyUYEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

CaoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBbIC
OpraHUu3MBbI

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-n3inydeHue

OHeprus cBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbliit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKThI SEPHON
SHEPreTHKU

OnemeHTapHble YacTULIbI. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS U
PErucTpanyy JIEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yH1aMeHTaabHbIE
B3anMoaercTBud. EnMMHCTBO
(bu3nuecKoil KapTUHBI MUPay

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

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

56

Kontponbras padota «KBanToBas
¢buzuka»



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

9TaHBI paBBI/ITI/ISI aCTp0HOMI/II/I.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YCHHE aCTPOHOMHH. Buj
3B&3HOTO Heba. Co3Be3aus, IpKue
3BE3/IBI, IJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiiHila v 3BE3]1

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IBI TITaBHOU
MocJieIoBaTeIbHOCTH. BHYTpeHHEe
ctpoenue 38&3/1. COBpeMEHHbBIC
MIPEJICTABJICHHS O TIPOUCXOXKICHUHU H
sposmroniuy CoHIa U 3BE3]

60

Mneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue u apmwxenne CoyHua B
lNanaktuke. I'anaktuky. YEpHbIE BIPHI
B pax rajJakTHK

61

Bcenennas. Pa3zberanue rajaakTuK.
Teopus bonpmoro B3peIBa.
PennkroBoe uznydeHue.
MertaranakTuka

62

63

Hepemennsie mpobieMbl acCTpOHOMUHT

O6o6matomuit ypok. Ponb gusuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COLIMAIbHON 1
ATUYECKOU chepax NesaTeTbHOCTH
yeJIoBeKa




64

O6o6maromuii ypok. Pois u Mmecto
(U3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOUW KapTHHE MUpa

65

O6o6mmaromuii ypox. Pois
¢uznveckoii Teopun B GopMupoOBaHUH
MPECTaBICHUN 0 (PU3UUYECKOM
KapTUHE MHpa

66

67

68

HToroBast KOHTpOJIBbHAs paboTa

O6o6maromuii ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX TIPEICTABICHUI
0 TIPUPOJIC

PesepBHbIil ypok.

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

1. I'.S. Mskumes, M.A. IletpoBa, C.B. CrenanoB ®@u3zuka 10 k1. Yuebuuk. Gusnxa 10
KJI.: Y4€OHUK JIJIs1 00111e00pa3oBaTeIbHbIX OpraHu3anuii. ba3zossiit ypoBens. M.: JIpoda,
2023

2. A.I1. PermkeBuu. COopHUK 3a1a4 o pusnke. Mocksa, Jlpoda, 2005 - 2017 ¢

3. Coopnuk 3a1a4 1o ¢pusuke 1 9 — 11 kimaccor. CocraButens [ H. Ctenanosa. M.
«ITpocsemenue», 1996 r.

4. 3aganus oOpazoBarensHor0 nopraina Pemry EI'D

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA

1. I'.4. Msxuies, M.A. TlerpoBa, C.B. Crennano ®u3zuka 10 k1. YueOnuk. ®uzuxa 10
KJI.: Y4EOHUK JIJIs1 0011e00pa3oBaTelibHbIX opranu3anuid. bazosslii ypoBeHnb. M.: [Ipoda,
2023

2. A.Il. PeimkeBuy. COopHUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

3. Coopnuk 3amay no gusuke 1 9 — 11 knaccos. CocraBurens I.H. Crenmanosa. M.:
«IIpocBemenue» 1996 r. 4. I'.B. Mapkuna ®@usuka 10 kiacc. [IoypouHsle 11aHbI 11O
yueOHuky ['.5l. MsikumieBa, b.b. byxosuesa. B.: Yuurens, 2004.

5. BonkoB B.A. [Toypounsie pazpabotku no ¢pusuke. 10 kinacc. M.: Bako, 2006.
6.COOpHUK TECTOBBIX 3aIaHUM JIJIs1 TEMATHYECKOTO ¥ UTOTOBOTO KOHTpOIIst. Pusuka 10
kiacc. M.: «urennext-Lientp», 2004 r. 7. C.M. Anapromeukun, A.C. CiyxaeBCKuil.
®dusrka. «K KOHCTPYKTOpP» CaMOCTOSITENBHBIX M KOHTPOIBHBIX paboT. 10 — 11 kmaccsl.
[Tocobue s yuureneit. M.: Ilpoceemenue, 2010.

JlomoHUTENBbHAS TUTEpaTypa:

1. l'opnosa JI.A. UnTerpupoBanubie ypoku ¢usuku. 7 — 11 knacesl. M.: Bako, 2009.
2. 3opun H.U. DnexktuBHbIil Kype «OnemeHTsl Onopusukm». kiacc.M.: Bako, 2007
3. I'pebenkuna T.M. ®usuka. [Ipeamernas nenens. B. Kopudeii, 2008.

4. Ilepennpman S.W. 3anumarensHas ¢usuka. M.: Hayka, 1983.

5. ®usuka B cxemax u Tabmnax/ Coct. C.A. Cobonesa. CII0.: « Tpurony, 2006.

6. I'opnosa JI.A. Onumnuanst o ¢pusuke. 9 — 11 knaccel. M.: Bako, 2007

7. JIetmapeBa H.A. ®@usuka 9 -11 knaccel. [IpoekTHas aesTeabHOCTh yyammuxcs. B.:
Vuurens, 2008.

8.I'.A. bernpukos, b.b. byxoBies u np. 3agaun mo GpuzuKe JUIsi MOCTYNAIONUX B BY3bI.
M.: «Hayka»,1987r.

9.T'.B. Menenun. ®u3uka B 3agadax. M.: «Hayka», 1985 r.

10. H.N.T'onbndap6. CO0pHUK BOIIPOCOB | 3a1a4 1o ¢uszuke. M.: « Beicimas mkomay,
1982 r.

11. EI'D — 2009, ®usuka, M.: «Actpenby, 2008 1. (TecTh).

12. U.M. TI'enbdrar, JI1.O. I'ennenmreiin, JI.A. Kupuk. 1001 3amaua o pusuxe. M.:
«Mnexcay», 2007 r.

13. A.B. XyTtopckoii u ap. Kak ctate yueHbIM. 3aHATHS 110 (PU3UKE CO
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ctapuekiaccaukamu. M.: «['mobdycy, 2007,

14.Camoe moHOE U3AaHNE TUTIOBBIX BApUAHTOB peanbHbIX 3ananuit EI'D 2009 dusuka
/Coct. A.B. bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009.

15. EI'D. YHuBepcambHbIe MaTepUaTbl 711 TOATOTOBKY ydaruxcs. ®usuka 2010/ ABT.-
coct. B.A. Opnosu ap. M.: «Uuatemnextllentpy, 2010.

16. ®uzuka. [Togroroska k EI'D — 2020

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
1. Xwusas ¢usuka: odyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku Gpu3uku ¢ ucrnoab3oBannem Murepuera. hitp://www.phizinter.chat.ru/
3.®usuka.ru. http://www.fizika.ru/
4. dusuka: Koyuiekuusa onbIToB. hitp://experiment.edu.ru/
5. ®u3uKa: AIEKTPOHHAS KOJUICKIIHSI OTIBITOB.
http://www.school.edu.ru/projects/physicexp
6. https://resh.edu.ru/
7. https://infourok.ru/
8. https://multiurok.ru/
9. https://nsportal.ru/
10. http://www.myshared.ru/
2. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OBPA3OBATEJIBHOI'O
I[TPOLECCA
YYEBHOE OBOPYJIOBAHUE
Kowmmnbrotep, nunrepaktuHas gocka. Habop mabopaTtopHoro o6opyaoBanus
T (PU3UIECKOTO PKCIICPUMEHTA.
OBOPYIOBAHMUE IS ITPOBEJJEHU S IABOPATOPHBIX, ITPAKTUYECKNX
PABOT, JIEMOHCTPALIUN
Hudporas puznueckas maboparopust
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