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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOT0 YpOoBHS Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mporpammel, npenactaBieHHbIx B GI'OC COO, a Takke ¢ yd€ToMm
dbenepanbHOil paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMKU MPENoJaBaHusl yueOHOro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHuzanusax Poccuiickoit dDepepariuu,
peanu3yronrX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepsxanue nporpaMMbl o (U3MKE HAIMpPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuHbl Mupa oOydaroniuxcs 10—11 kimaccoB mpu oOydeHun ux (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOrO noixoa. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBanusiM GPI'OC COO K maaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKXKe YYUTHIBAET HEOOXOIUMOCTh
peanu3aiu  MEXIPEIMETHBIX CBsA3ed (PHU3MKUM C eCTeCTBEHHO-HAYYHBIMH Y4eOHBIMU
npeaMeTaMu. B HeW omnpenesnstoTcss OCHOBHBIC IIEM M3YYCHHS (PU3HKU Ha YPOBHE
cpenHero oOuiero oOpa3oBaHMsl, TUIAHHPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKHU:
JUYHOCTHBIC, METAIIPEAMETHBIC, TIPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

IUTAHUPYEMbI€ pe3yJIbTaThl OCBOEHHUS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B TOM YHCIE
IpeIMETHBIE Pe3yIbTATHI 110 TOJaM 00YUEeHUS;
coziepkanue yueOHoro npeamera «Pu3nkay 1mo rojgam o0ydeHusl.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAaX TMPHUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKIJIQJ B CHCTEMY 3HaHUU 00
okpyxarorieM mupe. LLKompHBIN Kypc GU3UKH — CHCTEMOOOPA3YIOIIHMK ISl €CTECTBEHHO-
HAy4YHBIX Y4Y€OHBIX TPEIMETOB, IOCKOJbKY (HU3UUYECKHUE 3aKOHBI JIeKAT B OCHOBE
IPOIIECCOB M SIBJICHUH, HM3y4aeMbIX XUMHEH, Ouonoruen, dusmdeckon reorpadueil u
acTpoHoMHel. Vcronp30BaHue U aKTUBHOE IPUMEHEeHNE (U3UIECKUX 3HAHUU OMpeienseT
XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cepe SHEPreTHKH, TPAHCIOPTa,
OCBOCHHSI KOCMOCA, IMOJYyYECHUSI HOBBIX MAaTEPUAIIOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHX.
N3yuyenue ¢Gu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OO0ydaromuxcs, B (OpMUpPOBaHHE YMEHUN NMPUMEHATh HAYYHBIH METO/]
MMO3HAHUS MIPU BHIITOJTHEHUU UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY kypca ¢u3uKM UIsI YPOBHS CpEIHEro 00IIero 00pa3oBaHus MOJIOXKEH PST
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEW Kypc SABISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJIEPKUAT MaTepual M3 BCEX pa3AeyioB (U3HWKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEH maTepuan Kypca (pU3HKU O00beIHHEH
BOKpYT (pu3nyeckux teopuid. Bexymmum B Kypce siBisieTcss GOpMUPOBAHHUE MPEICTABICHUN
O CTPYKTYPHBIX YPOBHSX MaT€pHH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus mpeanonaraeT  HMCHOJIb30BaHHE
I'YMaHUTApHOrO MOTEHIMaNa PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU C
pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpodIeMamu.

Hoes npuxnaownou nanpasnennocmu. Kypc Qusnku mpesnonaraeT 3HaAKOMCTBO C
MIUPOKUM KPYTOM TEXHUUYECKHX U TEXHOJOTMUECKHX MPUIOKEHUN U3YyYEHHBIX TEOpUH U
3aKOHOB.

Hoes skonoeuzayuu peanusyercst MOCpeCTBOM BBEICHUS SJIEMEHTOB COJIEpPKaHUs,
NOCBSIIEHHBIX HJKOJIOTHYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIEeHHs MNpoOJieM paluOHAIBHOIO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€30MacCHOCTH.

CrepXKHEBBIMM  DJIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus sBISItOTCA  (Qu3nyeckue Tteopu (popmupoBaHME TPENCTABICHUN O
CTPYKTYpe TMOCTpOCHUs (U3UYECKON TeopuHu, poyid (yHAAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIe, T'PAHMUIIAX MPUMEHUMOCTHU
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUIN U POLIECCOB).

CuCTeMHO-/IeSITeIbHOCTHBIN MOAX0 B Kypce (U3HKHU peamu3yeTcs Mpexae BCero 3a
C4€T OpraHu3ali SKCIEPUMEHTAIBHON JesTenbHOCTH oOydvaroumuxcs. s 6a3oBoro
YPOBHS Kypca (U3UKH — ATO MCIOJIb30BAHUE CHUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOpPhIE B MporpaMMe 1o Gpu3nKe 00beANHEHbBI
B OOIIMI CMHUCOK YYCHMYECKUX MPAKTHUYECKUX paloT. BrimeneHue B yka3aHHOM mepeyHe
7abopaTOpHBIX paboT, NPOBOAUMBIX [JII KOHTPOJSI W OLEHKH, OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTENbHOTO MPOIlecca MCXOMAsl M3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHareHus: kabuHera ¢uzuku. [Ipum 3TOM oOecrneunBaeTCs OBJIAJICHHE O0YYaAIOIIMMUCS
YMEHUSMHU IPOBOJIUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEI0OBAaHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH U [IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHUE YAENSIETCS PELICHUIO PAacUETHBIX M KauyeCTBEHHBIX 3anad. [Ipu
3TOM JJIs pacu€THBIX 3a/1a4 IPUOPUTETOM SABIISIOTCA 3a/1a4M C IBHO 3aJJaHHOU (PU3UUYECKOM
MOJIEJIBIO, TO3BOJISIOIIME MPHUMEHITh HW3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pasjiena Kypca, TaKk W MHTErpUpysd 3HaHHUS W3 pas3HbIX pazfenos. i
KQUueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUsl HAa OOBSICHEHUE MPOTEKAHUS
(¢u3nyeckux SBICHMA M MPOLECCOB B OKPYKAIOLIEH >XU3HH, TpeOyrouiue BbIOOpa
duznyeckoil MOIETH ISl CUTyallMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
obOecrnieueHnI0 yueOHOro npoiecca 0a30Bblil YpOBEHb Kypca (DU3UKU HAa YPOBHE CPEHETrO
oO1ero 00pa3oBaHMsl TOJKEH U3y4YaThCs B YCIOBUSX MPEAMETHOr0 KabuHeTa GU3NKN WU
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B YCIIOBUSIX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IuKiIa. B
kaOuHere (QU3UKK JODKHO OBITh HEoOXonuMoe J1abopaTopHoe OoO0OpydOBaHUE s
BBIMIOJTHEHHSI YKa3aHHBIX B MPOTpaMMe MO (PU3UKE YUCHUUYECKUX MPAKTHUECKUX PadoT |
JIEMOHCTPALIMOHHOE 000pyT0BAaHHE.

JleMOHCTpallmoHHOe 000pyIOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C TMPHUHIIMIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U O0ECIeYMBACT IMMOCTAHOBKY TIEPEUYHCICHHBIX B
nporpamme 1o (GU3MKe KIFYEBBIX TEMOHCTPAINH [T HCCIIEAOBAaHUS N3YUYaeMbIX SIBICHUM
U TPOIECCOB, OMIUPUYECKUX H (PYHIAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX
IIPUMEHEHHUM.

JIaGopaTopHOE 000pyI0BaHHE ISl YUSHUIECKUX MPAKTUIECKUX paboT hopMupyercs
B BHJIC TEMAaTHYECKMX KOMIUIEKTOB M OOECMEYMBAETCS B pacuéTe OJHOTO KOMILJIEKTa Ha
ABYX oOydarommxcs. TeMarndeckue KOMIUIEKTHI TaOOpaTOpHOTO 000pYIOBAHUS TOJIKHBEI
OBITh MMOCTPOCHBI Ha KOMIUIEKCHOM HCTIOIB30BAaHUH aHAIOTOBBIX U IU(PPOBBIX TPUOOPOB,
a TaKke KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC ITUPPOBBIX J1ab0paTopuid.

OCHOBHBIMHM HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:
(dopMupoBaHUE UHTEpPECA U CTPEMIICHUS 00yUYaIONINXCs K HAYYHOMY U3YYCHHUIO TIPUPO/IBI,
pa3BUTHE MX UHTEIUICKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAydHOM METOJAe TIO3HaHMA U  (popMmHupoBaHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS] KaK pe3yibTaTa H3Y4Y€HHUS OCHOB CTPOCHHS
MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMuUpoBaHUE YMEHHUI OOBACHATH SIBICHUS C UCIOJIb30BaHMEM (U3MUECKUX 3HAHUU U
HAYYHBIX JJOKA3aTEJIbCTB;

dbopMupoBaHUE TPEICTABICHUNA O poiu (GU3NKU IS Pa3BUTHS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHIA.

JlocTrkeHue 3TUX 1esneil o0ecrneuynBaeTcs peleHueM CIeIyIOIMX 3a1a4d B Ipoliecce
U3y4YeHUs Kypca (U3UKHA Ha YPOBHE CpEHEro o0IIero oopa3oBaHus:

MPUOOPETEHHE CUCTEMBbI 3HaHUN 00 O0mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUSAX, BKIIOYAS MEXaHUKY, MOJEKYSIPHYIO (PU3MKY, DJIEKTPOJAMHAMHKY, KBAHTOBYIO
(buU3HUKY U 3JIEMEHTHI aCTPOPHU3UKH;

(GopMupoBaHUE YMEHUN MPUMEHATh TEOPETHUECKHUE 3HAHUS AJIs1 OOBICHEHUS (PU3NUIECKUX
SIBJICHU B IPUPOJIC U JUISI IPUHATHS MPAKTUUECKUX PEIICHU B IOBCETHEBHOMN KU3HU,
OCBOEHHE CIIOCOOOB PEIICHHs PA3IUYHBIX 3a/1a4 C SIBHO 3aJaHHON (PU3NUECKON MOJEIBIO,
3a]1a4, TI0Pa3yMEBaIOIINX CAMOCTOSTEIbHOE CO3/1aHne (PU3NUECKON MOJIENH, aJJleKBaTHOU
YCIIOBHSIM 33]1a4H;

NOHMMaHue (U3MYECKUX OCHOB W MPHUHIMIIOB ACHCTBUS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHUSA HA OKPY)KAIOILYIO CPELY;



OBJIQJICHUE METOJaMH CaMOCTOSITEJILHOTO IUJIAHUPOBAHUSI W TPOBEICHUS (PU3MUECKUX
AKCIEPUMEHTOB, aHAJIM3a U UHTEpIpeTaluu UHGOPMAIIUU, ONPEIEIeHUs JOCTOBEPHOCTH
MOJIyYEHHOT'0 pe3yJbTara;

CO3JAHHUE YCIIOBUU JJI1 Pa3BUTHUS YMEHHMM NIPOEKTHO-UCCIIEAOBATENBCKON, TBOPYECKON
NeSATeTLHOCTH.

Ha uzydenue ¢pusuku (6a30BbIli YPOBEHBb) HA YPOBHE CPEIHETO 00IIET0 00pa3oBaHuUs
otBoauTcs 136 dacos: B 10 kiracce — 68 gacoB (2 yaca B HeAeno), B 11 kimacce — 68 yacoB
(2 yaca B He/eIIO).

[Ipenmmaraemsiii B mporpamme 1o (u3uKe nepeueHb Ja00paTOPHBIX U MPAKTHUYECKUX
paboT SABISAECTCS PEKOMEHIOBAHHBIM, YUUTENb JEaeT BHIOOP MPOBEACHUs J1aOOPaTOPHBIX
paboT U OMBITOB C YUETOM MHAUBUIYATBHBIX OCOOCHHOCTEH 00YyUarOmMnXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®dusuka — Hayka o npupojne. HaydHnsle METOABI IMO3HAHUS OKPYXKAIOLIErO0 MUpA.
Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE IMO3HAHUSA NPHUPOABI. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanre (GU3MUECKUX SIBICHUH © mpoieccoB. HayuHble Trumotessl.
duznyeckue 3aKOHbl U Teopud. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto ¢pusznku B GOpMUPOBAHUH COBPEMEHHON Hay4HOU KapTUHBI MHpPA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AmnanoroBsie 1 HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABHKeHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

Ilepememienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHONM TOUKH, HMX TMPOCKIUH HA OCH CHCTEMbl KOOpJHMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE TpsSMOJMHEHHOe JaBWXKeHue. [ 'paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MYTH U NIEPEMEIICHUS MaTepUAIbHON
TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBosmmHeitHoe nBukeHue. [[BMKEHHE MATEPUAIBHOM TOYKHU IO OKPYKHOCTH C
MOCTOSTHHOM T10 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpPOCTh. [lepron
1 yactoTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBAa M IPAKTUYECKOE NMPUMEHEHHE: CIIUIOMETP, JBUKECHUE
CHapsJ10B, LIEIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Moaenp CHCTEMBI OTCYETA, WUIKOCTPAIUS KUHEMATHYECKUX XapPaKTEPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmionenne paBuxkeHus Tena, OpPONIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.
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HanpaneHnne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuyeHne HEpaBHOMEPHOTO [BMXKEHUSA C LEJIbI0 ONPEACICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHUS MEXKAY MOYTSIMH, HPOUACHHBIMH TEIOM 34
MOCJIEIOBATENBHBIE PABHBIE POMEXXYTKA BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHUH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHaumn otHocutTenbHOCTU [Namuies. IlepBeiid 3akoH HprotoHa. MHEpuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 3akon HeroToHa 1ist
MarepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenue. Buawsl TpeHust (mokos, ckojbxeHwus, kadeHusi). Cuna tpenusa. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS DU IBUKEHUU TeJla B )KUIKOCTH WM Tase.

[TocTynarensHOE U BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpalleHus. [lineuo cumbl. YcnoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: IOJUIMITHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YNPYTOCTH, BO3HUKAKOIIUMX B NPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMaln.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.
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Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MatepuanbHOM TOYKH (Te€a), CUCTEMbI MaTepUaIbHBIX TOUeK. MMmyibe
CWIbl M WM3MEHEHUE HMIIYJIbCa TeJla. 3aKOH COXpPAaHEHMsI HUMITyJbca. PeakThBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTD CHJIBIL.

Kunernueckast sHeprusi wmartepuanbHOoil TOukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas s>Heprus. IloreHuuanbHas 3Heprus ynpyro ae(opMUpPOBAHHOU
npyxuHbl. [loTeHIIManbHas SHEPrUs Teaa BOJIMU3U MOBEPXHOCTH 3EMIIH.

[loTennuanbHbple M HeMOTEHIMANbHbIE CUbl. CBsI3b paOOThl HEMOTEHLMAIBHBIX
CUJI C H3MECHEHHMEM MEXAHUYECKOM DHEPrMUM CHCTEMBI TEN. 3aKOH COXpPaHEHUS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOIIOTHO HEYNpyroro yjaapa C TIOMOILIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHHMEM MEXaHMYECKON 3HEpPruM Teja
Ha IIPUMeEpE PACTAKEHUsI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. ubdysus. Xapakrep IBWKEHUS U
B3aHMOJICMCTBUSL YaCTHI] BellecTBa. MoJenn CTPOEHHUs Ta30B, KUJIKOCTEW U TBEPABIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca U pa3mepbl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogpens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KUHETHYECKON
TEOPUHU HJICATLHOTO ra3a. AOCOTIOTHAS TeMIlepaTypa Kak Mepa CpeaHel KHHETHIECKOM
SHEPrUU TEIUIOBOrO NBWKEHUS yactull rasza. Illlkama temnepatyp KenbBuna. ['a3oBbIe
3aKOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanprona. M3ompoueccsl B



UJIeabHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacTaBicHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuveckue ycTpoiicTBa U MPAaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIINE AUCKPETHOE CTPOEHUE BellecTBa, ¢hoTorpaduu MoKy
OPraHUYECKUX COCITMHECHUU.

OnpiThl 0 1UDPYy3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYIISIPHOTO B3aUMOICHCTBUSI.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUTIOCTPUPYIOIIUE  yPAaBHEHHE  COCTOSIHUS  HJICUIBHOTO  rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Omnpenenenue Macchl BO3/lyXa B KJIAaCCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN 00bEMa
KOMHATBI, JaBJICHUSI U TEMIIEPaTyphl BO3/1yXa B HEW.

UccnenoBanne 3aBUCHUMOCTH MEXAY MapaMEeTpaMu COCTOSHHUSL Pa3pekKEeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucTeMa. BHYTpeHHssI DSHEprusi TEPMOJIMHAMUYECKON
CUCTEMBI M crocoObl €€ u3MeHeHus. KomnuecTBO TemnoTel U paborta. BHyTpeHHsst
SHEPIusi OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Termonepenaydn: TEMIONPOBOIHOCTb,
KOHBEKLIMS, U3JIy4eHUE. Y IeJIbHAs TEINIOEMKOCTh BenecTBa. KoanyecTBo TEIIOThI TPU
TEIIonepeaaye.

[TonssTue 00 ammabatHOoM mpomecce. IlepBbIi  3aKOH  TEPMOJMHAMUKH.
[Ipumenenue mMepBOro 3aKOHA TEPMOJMHAMHKM K wu3omporeccaM. [ 'paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

TemoBbie Mamuubl. [IpuHnunel AeicTBUs TemmoBeix MamuH. [IpeoOpa3zoBanus
SHEPIrUM B TEIUIOBBIX MammHaX. KoddduimeHT mone3Horo nelcTBHUs TEIUIOBOM
mamuHbl. [ukn KapHo u ero kodduimeHT moie3Horo AEUCTBHS. DKOJOTUYECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckue yCTpoMCcTBa U MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOI XOJOAWJIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW SHEPruu Teja MPU COBEPUICHUU paOOThI: BBUIET MPOOKH
u3 OyTBUIKHM TIOJ| IEMUCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue d¢upa B JATyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Tejla MpU TeIIonepeiaye.
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OnpIT 0 a1a0aTHOMY PAaCUIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu mnapoBod TypOWHBI, JBUraTelsl BHYTPEHHETO CrOPaHHs, PEAKTHUBHOIO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanua éeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHAeHcauus. Mcnapenue u kurnenue. AOCONIOTHAs WU
OTHOCHUTENIbHAS BJIIAXKHOCTh BO3Ayxa. HacelmmeHHelii mnap. VYpaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramimueckue u amopduble Tena. AHM30TPONUS CBOMCTB
kpuctamioB. JKunkue kpuctamwiel. CoBpemMeHHble Marepuanbl. [lnaBienne wu
KpUCTaJu3anus. Y iefapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIIOBOTO OanaHca.

TexHuuecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU IMOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl N3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHys U IUIaBJIEHUS! KPUCTAJIIIMUYECKOIO BELIECTBA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHre 0OTHOCUTEIPHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuka

DOnekTpu3auus Tela. DJNEKTPUUYECKUil 3apsi. J(Ba BUAA SIEKTPUUYECKUX 3apsIOB.
[IpoBOAHUKH, AUAIIEKTPUKA U MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbIl 3l€KTpUYECKUN 3aps.
Onektpuueckoe  mosie.  Hanpsok€HHOCTh — snektpuueckoro  mouss.  IIpuHinun
CYHEPIIO3ULMH IEKTPUUECKUX MOJEH. JINHNN HANPSKEHHOCTHU 3IEKTPUYECKOTO TTOJIS.

PabGora cun snekrpocratnyeckoro mojisa. IloTeHnman. Pa3HOCTh MOTEHIIMAIOB.
[IpOBOHMKM U AWAPNAEKTPUKA B JJIEKTPOCTATHYECKOM Tone. Jlusnektpuueckas
MIPOHUILIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. IHEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.
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TexHuueckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHHUE:  DIIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTpOCTaTHUECKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpPUOOPOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anIapar, CTpPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumMonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAM TUIACTHH,
PacCTOSIHUA MEXY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHIEHCATOPa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenne 31eKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DJIEKTPUUYECKUI TOK. Y CJIIOBUSA CYIIECTBOBAHUSI AJIEKTPUUECKOr0 TOKa. ICTOUHUKH
toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTpUYECKOE  CONPOTHUBJIEHUE.  YJEIBbHOE  CONPOTUBIECHHUE  BEILECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHHNE MPOBOJHUKOB.

PaGora AJIEKTPUYECKOTO TOKA. 3akoH Jxoyna—Jlenna. MomHoCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUjla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHMKA TOKA. 3aKOH
Oma aj1s1 moTHOM (3aMKHYTOM) 25ieKTpuueckon nenu. Kopotkoe 3ambikaHue.

DNEKTpOHHAsI MPOBOJAMMOCTh TBEPJBIX METAJIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DNEeKTpUUeCcKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U IPUMECHASI TPOBOIMMOCTD MOTYIPOBOIHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpuYecKuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

OnekTpuueckuid TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIbHBIN pa3psi.
Monnus. [1na3ma.

TexHnueckrne yCTpOWCTBA U MPAKTUYECKOE MMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKU TOKA, 3JIEKTPOHArpeBaTelibHble MPUOOPHI, IJEKTPOOCBETUTEIbHbBIC
npuOOpsl, TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIM AWOJ, TEPMHUCTOPHI |
(b oTOpE3UCTOPHI, MOITYIPOBOAHUKOBBIN IHO/I, FaIbBAHUKA.

Jlemoncmpayuu
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M3mepenne cuiibl TOKa M HAMPSDKECHUS.

3aBUCHMOCTh COMPOTUBICHHUS MUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TUTOIIA/IN TIOTIEPEYHOTO CEUSHUS ¥ MaTepHaa.

CMemiaHHOE COeTUHEHHE TPOBOIHHUKOB.

[lpsmoe  w3MepeHWe  DIEKTPOABWXKYIIeH  cuibl. KopoTkoe — 3aMbIKaHHe
rabBaHUYECKOTO IIEMEHTA U OllEeHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBHCHMOCTH CONPOTUBIICHHUS METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH JEKTPOTHUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OMHOCTOPOHHSS TPOBOAMMOCTD JAHOA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

H3y4eHne CMENIaHHOTO COSIMHEHHS PE3UCTOPOB.

W3mepenne >IEKTPOABIKYIEH CHIIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHHUSI.

HaGmonenue snexktposnusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue xkypca pusuku 6azoBoro ypoBHs B 10 Ki1acce oCymecTBIseTcs ¢ y4éToM
COJIEPKATEIIBHBIX MEKITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouwamus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SABJICHUE, HAYYHBIA (DaKT, TumoTe3a, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNe, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: peuieHue CUCTEMbl ypaBHEHUH, JIMHEWHass (QyHKIUsS, Hapadoina,
runepoosa, ux rpaguku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI U UX
MPOEKIIMK Ha OCU KOOPJUHAT, CIIOKEHHE BEKTOPOB.

buonocus: mexannueckoe ABWIKEHUE B JKUBOM mpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHu3MOB (BUIBI TEIUIONEpPENaud, TEIUIOBOE PpaBHOBECHE),
AIIEKTPUYECKHE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBa TBEPIBIX TeJ, MKHUAKOCTEH M Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALINs, TaJIbBAHUKA.

lI'eoepagpus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHHI C HMCIOJIB30BAHUEM MEXaHHU3MOB, YUET
TPEHUS B TEXHHUKE, MOAIIUIHHUKHU, HCIOJb30BAHME 3aKOHA COXPAHEHHUS HMITYJIbCa B
TEXHUKE (pakeTa, BOAOMET U JApYrue), JBUTATENb BHYTPEHHETO CTOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJNIOAWJIBHUK, KOHJIWIMOHEP, TEXHOJOTHMH  MOJIy4YEHUS
COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHHE OJJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
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MPUHTEP, DJEKTPOHATrPEBATEIbHBIE MPUOOPBI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKa.

11 KVIACC

Paznea 4. JinekrpoauHaMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3auMoAEWCTBHE MOCTOSHHBIX MarHuTOB. MarHuTHoE
nosne. BekTop MarHUTHOM WHAYKUUU. lIpMHIMIO Cynepno3UIMyM MAarHUTHBIX IIOJIEH.
Jlunun MarHuTHOM wuHAYKUMU. KapTuHa JAWMHUM MarHUTHOM WHAYKIUU MOJA
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJjie TpoOBOJHUKA C TOKOM. KapThHa JUHUI MHAYKIMU MarHUTHOIO
noJisl JJIMHHOTO MPSAMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBLEBOTO MPOBOJIHUKA,
KaTyIIKU ¢ TOKOM. OnbIT Ipcrena. BzauMoaeiicTere mMpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ MoAyJib U HampaBiieHUE. [[BU>KeHUE 3apsKeHHOM 4acTULbl B
OJIHOPOJHOM MarHuTHoM moJie. Pabora cuibl Jlopenna.

SBreHNE PIEKTPOMArHUTHOW MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHON WHIYKIIUU.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMHU. 3aKOH AJIEKTPOMarHuTHOM MHAyKIUU Papajest.

BuxpeBoe »siekTpuyeckoe TMoje. OJEKTPOABWXKYIIAs Cujla HWHIYKIUU B
IIPOBOJHUKE, IBUKYILIEMCS IOCTYNATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[Tpasuiio Jlenna.

NHaykTUBHOCTE.  SIBIEHME  CAaMOMHAYKIMHU.  OJIEKTPOIBIXKYIAs  cuia
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKHA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckne yCcTpoMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOABUrATENIb,  YCKOPUTEIM  DJIEMEHTApPHBIX  YaCTHUL,
VHIYKLIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUM MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.
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3aBUCHMOCTh JJEKTPOABWKYIIEH CHIBI HHIAYKIMM OT CKOPOCTHM HW3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUA

Konebarenvhas cucrema. CBOOOIHBIE MeXxaHUUeCKHe Kosiebanus. ["TapMonnyeckue
koneOanus. I[lepuon, yactora, ammuntyaa u ¢asza konedbanuid. [IpyKUHHBIN MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMOHUWYecKuX kosiebanuid. IIpeBpanieHue
HHEPTUU MPU TAPMOHUUECKUX KOJICOaHUSX.

KoneGarenpubiit  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KoJieOaHUS B
UJCIbHOM  KoJieOaTeIbHOM KOHTYpe. AHANOTUs MEXKIYy MEXaHWYeCKUMU U
ANEKTPOMarHUTHeIMU KosieOanusamu. @opmyna TomcoHna. 3aKOH COXpaHEHUsI SHEPTUH B
UeaIbHOM K0J1e0aTebHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumux KojeOaHUsAX. BBIHYXIEHHbIE MeXaHWYEeCKue
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennblil TOk. CHHYCOUTAIBHBIN MIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA M HATIPSIKEHUSI.

Tpancdopmartop. IlpomsBoacTBo, mepeaadya M MOTpeOICHUE BIEKTPHUUESCKOU
SHEPruM. OKOJOTMYECKHME PHUCKH MpPH MPOU3BOJACTBE 3ieKTpodHeprun. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4YecKrne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JICKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoieOaTenpHOM cHUCTeMbl (NMPYKUHHBIA WA
MaTeMaTU4eCKU MasiTHUK).

HaGmronenne 3aTyxaromux KoJie0aHuu.

NccnenoBanne CBONCTB BBIHYKIEHHBIX KOJICOAHU.

Hab6monenne pe3onanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIC KOJICOAHMSI.

OcuuorpaMMbl  (3aBUCUMOCTH CHJIbI TOKA W HAMpPSKEHUS OT BPEMEHHU) IS
ANEKTPOMArHUTHBIX KOJIeOaHU.

Pesonanc 1mpu  1OCIENOBATENIBHOM  COCAMHEHUM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEPEIaUn.
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Yuenuueckuii sxcnepumenm, nabopamophusie pabomol

NccnenoBanue 3aBUCUMOCTH MEpUOia MaJIbIX KOJ€OaHUN rpy3a HA HUTU OT JUTUHBI
HUTHU U MACCHhI Tpy3a.

HNccnenoBanne NMEPEMEHHOIO TOKAa B LENM M3 IOCIEAO0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

Mexanudeckue BOJIHBI, yclioBUA  pactpoctpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss MW JJauHa BOJHBL. [lomepeyHbie U TPOAOJBHBIE  BOJIHBIL.
Nutepdepenus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMAarHUTHBIC BOJIHBI. YCJOBUS W3JYyUYCHHS DJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anextpomarnutHo#l BosiHe. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, TMpeoMIICHUE, Mojspu3amnus, audpakius,
unTepdepernus. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[MIkxama »7eKTpOMAarHUTHHIX BOJH. [IpUuMeHEeHHE JJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMITBI paguoCBs3U U TeNeBUICHUS. Pannonokarus.

DNIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuuecknue yCTpONCTBA M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUAarHOCTUKA B TEXHHKE W MEIULMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiiuy MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenne cBsizu TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION M 4aCTOTOU
KOJIeOaHMIA.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJH: OTPaXXEHUE, IMPETOMIICHUE,
noJsisspu3anus, tudpaxius, HTepdepeHIns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsAmonmHEHOE  pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHbl OTpakeHHs cBera. llocTpoeHue uzo0paxkeHUd B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3akOHBI MpPEIOMIICHUS CBeTa. AOCOIOTHBIA IMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii  yrosn IOJHOTO
BHYTPEHHETO OTPAXKEHHUSI.
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Hucnepcust ceeta. CiaoxHblil coctaB 6enoro cseta. LIBeT.

Cobuparomre 1 paccerBaromye JuH3bl. ToHKasa nuH3a. DokycHoe paccTrosiHue U
onTHYecKass cuia TOHKOM nuH3bl. llocTpoeHne wu3zo0pakeHUd B cOOMparOMX U
paccenBaronX JIMH3axX. QPOpMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30MU.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

Bonnosas ontuka. Mutepdepeniust cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJII0JICHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEP()EPECHIIMOHHON KapTUHE OT JBYX
cuH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus ceta. JudpakuronHas pemérka. YcioBue HaOIIOICHUS TJIABHBIX
MaKCUMYMOB TPH TaJIEHUH MOHOXPOMATHYECKOT'0 CBETA HA TU(DPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTPOMCTBA M MPAKTUUECKOE TMPUMEHEHHWE: OYKH, JIYIa,
dboToanmapar, MPOCKIIMOHHBINA armapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAS OITHKA,
nudpakImoHHas peneéTka, moaspouI.

Jlemoncmpayuu

[IpsmonHEliHOE  paclpoOCTpaHEHUE, OTPaXEHHE U  MPEJIIOMIICHUE CBETa.
Ontrueckue mpudOopHI.

ITonHOe BHyTpeHHEe oTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOA.

HaGmronenne natepdepeHnm crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne nmoisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenne nmokazarens NperoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Hab6mronenne nucrnepcuu cBera.

Pa3znesn 6. OcHOBBI crienMAIBLHON TEOPUM OTHOCUTEIBHOCTH

I'pannubl MPUMEHUMOCTH KiacCHUYECKOM MexaHuku. [locTymatsl cnenuanbHON
TEOPUU OTHOCHTEJIBHOCTH: WHBApPUAHTHOCTH MOXYJS CKOPOCTH CBETA B BaKyyMme,
MIPUHIIMIT OTHOCUTEIFHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHME BPEMEHH U COKpalICHUE
JUTUHBI.

DHEPrus U UMIYJIbC PENSATUBUCTCKON YaCTULBI.
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CBs3p MacChl C DHEPIHEM M HMILYJIBCOM PEJSITUBUCTCKOM YaCTHULIBI. DHEprus
ITOKOS.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmuvl KBAHM OGO ONMUKU

®oronsl. ®opmyna Ilnanka cBsizu 3HEpruu GOTOHA C €ro YacTOTOW. DHEprus u
UMITyJIbC (POTOHA.

OtkpeiTue u uccienoanue Gororpdexra. Onwvitel A. I'. CroneroBa. 3aKoHbI

dororddexra. VYpaBHenue OIHmTEeHHA 118 (poroaddekra. «KpacHas rpaHuia
doTorddexra.

JlaBnenme cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHnuueckue yCTpOMCTBA M  MPAKTUYECKOE TMPUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTunk, coiHeuHas 6atapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha YyCTAaHOBKE C ITUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHelIHETo (hoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -YacTHIIL.
[Inanetapuas moznens aroma. Iloctynatsl bopa. M3nyuenue u mornouieHue GOTOHOB
IIpU MIEPEXO0JIE aToMa C OJHOIO YPOBHS PHEPruM Ha Jpyroi. Buasl cnektpoB. CHekTp
YPOBHEU 3HEPTrUM aTOMa BOJOPOA.

BonnoBeie cBoiicTBa wactuul. Bomubl ae bpoinma. KopnyckyiisipHO-BOJIHOBOMR
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYEHHE.

TexHu4yeckne yCTpOMCTBA M IMPAKTHYECKOE MPUMEHEHUE: CIEKTPAIBHBIN aHAIU3
(CIeKTpOoCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmronenne nuHedyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI, JOKa3bIBAIOUIUE CIOXKHOCTh CTpoeHus sjapa. OTKpbITHE
paguoakTuBHOCTU. OnbIThl Pesepdopna mo omnpeneneHuto cocTaBa paguoakKTUBHOTO
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u3nydenus. CBoiicTBa anbda-, 0eTa-, raMmma-u3nydeHus. BivsaHue paguoakTUBHOCTH Ha
YKUBBIEC OPTaHU3MBI.

OtkpeiTHE TNpoTOHAa W HeWTpoHa. HykionHas Mopens sngpa IeiizeHOepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DNeKTpPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-uzinyyeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SaepHbie cuibl. JlepexT macchl sipa.

SnepHble peakuuu. Jlenenue U CUHTE3 sA1€p.

Snepusbiit peaktop. TepmosinepHsiii cuntes. [IpoGiembl U MEPCHEKTUBBI S1EPHOU
DHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTtobl HAOJIIOICHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EnuHcTBO husnueckoil KapTUHBI MUpa.

TexHuueckne yCTpOHCTBA M MPAKTHYECKOE IPHUMEHEHUE: [I03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YaCTHLL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3znen 8. JiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

Otanbl pa3BUTHUS acTpOHOMHUH. lIpHKIagHOE W MHUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B&nnoro neba. Co3Be3ausi, sApKue 3BE3IBI, IUIAHETHI, WX BUIUMOE
JBUKECHHE.

CosiHeuHas cucTeMa.

Connie. ConmHeuHasi akTUBHOCTb. VIcTouHuk sHeprun CostHIa U 3BE3/1. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CeKTPaIbHbII KJIACC — CBETUMOCTBY. 3BE3IbI
[JIABHOM TOCIIEIOBATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETHUMOCTb» i 3BE3J
[JIABHOM  MoOclieoBaTeIbHOCTU. BHyTpenHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUH U 3BoJIFoUU CoJIHIIA U 3BE3/. DTallbl KU3HU 3BE3]I.

Muneunbiii [Iyte — nHama [amaktuka. Ilonmokenue u pgBwxkeHue CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. Pagmoramaktvkym w kBa3zapbl. UEpHBIE IBIPHI B sAApax
rajgaKkTuUK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa006ia. Pasz0Oeranue ramakTHK.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménubie npoOieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus
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HaGmtoneHust HEBOOPYXEHHBIM TIJ1a30M € HUCIOJIb30BAHHEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM ISl OTIpeIeICHUs MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOITYIIAPHS U SIPKUAE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mnaner, Mueunoro Ilyrtu.

Oo6o0maomee NOBTOPEHUE

Ponb pusuku 1 acTpOHOMHUM B IKOHOMHUYECKOM, TEXHOJIOTMUYECKON, COIUAILHON U
ATUYECKOU cepax NeaTeIbHOCTH 4Ye0BeKa, POjb U MeCTO (PU3UKH M aCTPOHOMHH B
COBPEMEHHON Hay4yHOH KapTUHE MUpa, pojib (Qu3nyeckod Teopuu B (HOPMHUPOBAHUU
peACTaBICHUN O (PU3UYECKONW KapTUHE MHUpa, MECTO (PU3MYECKON KapTHUHBI MHUpa B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IC.

MexknpeaMeTHbIe CBA3H

Nzyuenue xkypca pusuku 6azoBoro ypoBHs B 11 Kitacce ocyiiecTBisercs ¢ y4éToM
COJIEpKaTeNIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Meosicnpeomemnvle nouwamus, CBA3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOTO
MO3HAHMS: SBJICHUE, HAYYHBIA (paKT, rumnoresa, Gundeckas BeIWYUHA, 3aKOH, TEOPHs,
Ha0JII0/IeHNe, SKCTIEPUMEHT, MOJIETMPOBAHHUE, MOJIENb, U3MEpPEHUE.

Mamemamuxka: penieHue CUCTEMbl ypaBHEHUM, TPUTOHOMETPUYECKUE ()YHKIIUU:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX IPOEKIUU HA OCH KOOPAMHAT, CIIO)KEHHUE BEKTOPOB, MPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIUH, TPU3HAKHU MOJ00US TPEYTrOJIbHUKOB, ONpEIeeHUE TUIONIaIu
TI0CKUX GUryp U 00bEMa Ter.

buonozus: snexTpudeckue sBICHUS B )KUBOM MPUPOJIE, KOJIeOaTeNbHbIe IBUKCHUS
B JKMBOM MPUPOJIE, ONTUYECKUE SIBJICHHUS B JKUBOW IMPUPOJIEC, ACWCTBUE paJUaAllMM Ha
YKUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX TE,
MEXaHU3MbI 00Pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIONMIOCA 3€MIIH, 3aJIeKU MarHUTHBIX PyI, (porochémka
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocua:  NTUHUM  BJEKTpONEpenad, TIEHepaTrop  IEPEMEHHOr0  TOKa,
AJIEKTPOJBUTaTENb, UHAYKIIMOHHAS 1€4b, PAlap, paAUONPUEMHHUK, TEJIIEBU30D, AHTCHHA,
tenedon, CBU-nedyb, NPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHAs
Oartapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pusuka» Ha YpoBHE CpeIHEro o01iero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOHKHO OOECHEYUTh JOCTHKEHUE CICAYIOMMUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHMsI y4yeOHOro mnpenmera «Dusznuka» TOIKHBI
OTpaxaTb ~ T'OTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHM,
MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSAM
POCCUHCKOTO OOIIECTBa, pacIIUPEHUE >XKU3HEHHOTO OIbITa M OMbITa JEITCIIbHOCTH B
MPOIECCE peai3allii OCHOBHBIX HANpPaBJIICHUN BOCMHUTATEIBHOU NESITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXTAHCKOW TMMO3UIMA OOYy4YaroIIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBa;

IPUHSATHE TPaAULIMOHHBIX 00IIEYeTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTH B HMHTEpPECAX TIPakIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

YMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K IOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUIM POCCUNCKUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OILIGHHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHM, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIMTAHHUS:

ACTETHYECKOE OTHONIIEHWE K MHPY, BKIIOYAs JCTETHKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy10BOro BOCIIMTAHMS :
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MHTEpPEC K Pa3iIUYHbIM cdepaM Mpo(ecCHOHANBHON AESTENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (UM3UKOW U TEXHUKOH, YMEHHE COBEpIlaThb OCO3HAHHBIA BHIOOp Oymyuien
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMOOOpa30BaHUIO B 00J1aCTU (PU3UKHU
Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh HKOJIOTHYECKON KYJIBTYpbI, OCOZHAHHE TJI00ANIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE W OCYILIECTBIICHUE JEHMCTBUA B OKPYXKAKOIIEH Cpele Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHUe OIbITa ACSTENBHOCTH 3KOJOTMYECKOM HAaNpaBI€HHOCTH Ha OCHOBE
UMEIOILIUXCS 3HAHUMU 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHHME ILIEHHOCTU HAy4YHOH MESITeIbHOCTH, TOTOBHOCTH B MPOIECCE H3YUCHHS
(U3MKU OCYIIECTBISATh MPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIbHOCTh HHANBUYATbHO
U B TpYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (OPMYIHUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpPEAEsATh eI ACATCIBHOCTH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU UX TOCTUKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTPUBAEMBIX (PU3HMYECKUX
SIBIICHUSX,

pa3pabarbiBaTh IUIaH peEIICHHs MPOOJeMbl C YYETOM aHalM3a HMMEIOMIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€STECIIBHOCTh, OILIEHWBATh COOTBETCTBUE pPE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJMHHUPOBATh M BBITIOJHATH PabOTy B YCIOBHSX PEaJbHOr0, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.

BJIAJICTh HAY4YHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU TOHIATHSIMH M  METOJIaMHU
bu3nUecKol HAyKH;
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BJa/IeTh HAaBBIKAMH Y4eOHO-HCCIEAOBATEIBCKOM M TPOEKTHON MAESITEIbHOCTH B
00nacTi (U3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATENHOMY TMOUCKY METOJIOB
peleHus 3a1a4 (pU3NIecKoro coaepkaHusl, MPUMEHEHHUIO PA3IUYHBIX METO/IOB TIO3HAHMS,

BJIAJICTh BHJIAMU JESTEIBHOCTH IO MOTYYSHHIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIINH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3UYHBIX yUYEOHBIX CHUTYallUsAX, B TOM YHCIE TMPH
CO371aHUM YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBJIATh NMPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3a/ady, BBHIIBUTATh
TUIOTe3y €€ pelIeHHs, HaXOAUTh apryMEHTHI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEP)KIICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TOJyUYEHHBIE B XOJI€ PELICHHs 3aladdl pe3yJbTaThl, KPUTHUECCKH
OLIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHSIX;

CTaBHUTh M (HOPMYIHUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTENbHON IEATEIHHOCTH,
B TOM YHCIIE TIPY U3YYCHUHU (U3HKH;

JaBaTh OIICHKY HOBBIM CUTYAaIIHSIM, OIICHUBATh MPHOOPETEHHBIN OTIBIT;

yMeTh  TEPEHOCHUTh 3HAHWA 1O  (QU3MKE B  TPAKTHUYECKYI0  0OJIACTh
KHU3HEICITCTHHOCTH;

yMeTb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00TIacTeid;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJaJ€Th HABbIKAMHM TIOJNY4YeHHs HWH(OpMAlMU (PU3UYECKOTO COJEPKAHUS U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOATEIBHO  OCYILIECTBIATh IIOUCK, aHaJM3,
CUCTEMAaTH3allMI0 W MHTEpPHpeTaluio HMHPOpMAlMKM pa3IMYHBIX BUAOB U  (opm
IPE/ICTABIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CpeACTBAa MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHNH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 33724 C COOJIOJICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEp)KaHHS B pa3iIMYHBIX (opMaTax C Y4ETOM
Ha3HaueHUus WHOOPMAIMM H 1EJEBOM ayAWTOPUH, BBHIOMpas ONTUMAJIbHYIO (GopMy
MPEJCTaBICHUS U BU3YyAIU3AlUH.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHSA:
OCYIIECTBIISITH OOIIEHNE HAa YPOKaxX (PU3MKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOHMINKTHBIX CUTYAllUH U CMATYATh KOH(JIUKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PE€HUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U UHAUBUIYAIbHON paOOThI;
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BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBUMN C YUETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEM KAXKI0I'0 WICHA KOJUIEKTHUBA,

NPUHUMATh L€ COBMECTHOM NEATEIIbHOCTH, OPraHU30BBIBATH U KOOPIAMHUPOBATH
JNEUCTBUSA O €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUM, PACIIPEAEIATh POJIM C YUETOM
MHEHHI YYaCTHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHUMBAaTh KA4eCTBO CBOETO BKJAJa M KaXXJOTO YYaCTHHKA KOMAaHIblI B OOIIMI
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  IIPOEKThI, OLEHUBATh MJIEM C MO3UIMU  HOBU3HBHI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMMO3UTUBHOE CTPATETMUYECKOE ITOBEACHUE B PA3JIUYHBIX CUTYALUAX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBIISATh MO3HABATEIIBHYIO JICITCIIBHOCTh B 00JACTH (PUBHKHU
U ACTPOHOMMH, BBISIBISITH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/a4H;

CaMOCTOSITEILHO COCTAaBJATh IUIAH PEUICHUS PACUYETHBIX M KAYE€CTBEHHBIX 3ajady,
TJIaH BBITIOTHEHUS TTPAKTUUECKON paboThl C yU€TOM MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U NIPEAIIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pElICHHE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TIPOSIBIICHUIO JSPYAHMIIMHA B 00JacTH (DU3HUKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

aBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIAJICTh HABBIKAMH II03HABATENbHON pedIeKCMM KaK OCO3HAHWS COBEPIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCIIOJIb30BaTh TPHUEMBI pediekcuu s OIEHKH CHUTyallid, BBIOOpa BEPHOTO
peLICHUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PEUICHUS 0 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPH aHAJIU3E PE3YIBTATOB AEATEILHOCTH,

MPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPHU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH,

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUIUOKH.
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B mpouecce DOCTHXKEHHS JUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrpPaMMBI IO
dbu3uKe 715 YPOBHS CpeIHETO 00IIero oopa3oBaHusl y 00y4YaroIINXCsl COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN UHTEIJIEKT, IPEANOoNaraloui copMUPOBAHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOLIETO CIOCOOHOCTh IOHUMATh CBOE HAMOIIMOHAIBHOE
COCTOSIHUE, BUJACTh HAIPABICHUS PA3BUTUSI COOCTBEHHOM AMOIIMOHAIBHON cdepbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpETyJUPOBaHMs,  BKJIIOYAIOUIETO  CAMOKOHTPOJb, YMEHHE  NPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEACHHE, CIOCOOHOCTh aAanTHPOBATHCA K AMOIIMOHAIBHBIM
M3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIOIIEH CTpeMIICHHE K JOCTUKEHUIO 1IeJIU U yCIIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/I U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh NOHMMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 MPU OCYUIECTBIECHUU OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAMBATh OTHOILIEHHUS C
APYTUMU JIFOIBMH, 3800 TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHMOIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

K xonmny obyuenus B 10 kjacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JTOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMECHUI:

JEMOHCTPUPOBATh Ha TMpUMEpaxX poidb U Mecto (usuku B (GOpPMHUPOBAHUU
COBPEMEHHON HAy4YHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM,
B MIPAKTUUYECKOU JAEATEIbHOCTH JIFOJIEH;

YUHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (DU3NUECKUX MOJCNICH: MaTepuaibHas
TOYKa, WHEpIMaJbHas cHUCTeMa OTcuéra, abCOJIOTHO TBEpPIOE TEI0, HACANTBHBIM Tas3,
MOJICJIM CTPOCHUSA Ta30B, JKUIAKOCTEW M TBEPABIX TEJ, TOUCHYHBIA IJIEKTPUUECCKUMN 3apsij
IIpH perieHu GU3NIECKUX 3a/1a9,

pacrio3HaBaTh GU3HUYECKUE SBJICHUS (IIPOILIECCHI) M OOBICHATHh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIAPHO-KUHE THYECKOU TEOpUU CTPOCHMUS BEIIeCTBA u
BJICKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSAMOJIMHEHMHOE JBUKCHHE,
CBOOOJIHOC MAJCHUE TeJ, JBHKCHUE IO OKPYKHOCTH, WHEPIUS, B3aHMMOJICHCTBUE T,
muddy3us, OpOYHOBCKOE JBMIKCHHE, CTPOCHHUE KXUIKOCTCH M TBEPABIX TEJ, N3MCHCHHE
o0béMa Tenm Tmpu HarpeBaHWHM (OXJAXIECHHWH), TEIJIOBOE paBHOBECHE, HCIIApEHHE,
KOHJICHCALIUS, IUIABJICHUE, KPUCTALIM3AIUS, KUIICHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE
JIaBJICHUSI Ta3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBI3b MEKIY MapaMeTpaMu
COCTOSIHUS Ta3a B M30MPOIECCAaX, AJICKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3aPSI0B;

OMHUCHIBATh MEXAaHUYECKOE JBWKECHHUE, UCIOJB3yS (PU3MYECKHE BEIUYUHbI:
KOOpJIMHATa, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMIYJIbC
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Tena, KUHETHUYEeCKas »DHEprus, TMOTCHIMAIbHAS »JHEPrus, MexaHudeckas pabora,
MEXaHHW4YecKasi MOIIHOCTh; MPU OMUCAHWU TMPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICIT
UCIONb3YEMbIX BEJMYMH, WX OOO3HAYEHUS U EIUHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

OMUCHIBATh M3YYCHHBIC TEIJIOBHIE CBOMCTBA TEN M TEIUIOBBIC SIBJICHUS, UCIOJB3YS
dbu3nUecKue BETUYUHBI: JAaBJICHUE Ta3a, TeMIlepaTypa, CPEIHss KUHETUYecKash dHEprus
Xa0THYECKOTO JIBUKEHHUS MOJIEKYJI, CPEIHEKBAApAaTUUHAS CKOPOCTh MOJICKYJI, KOJTMYECTBO
TEIJIOThI, BHYTPEHHsIS SHEprus, pabora raza, KOIPOUIIMEHT IMOJE3HOTO JCHCTBUSA
TEIJIOBOTO JBUTATENsS; TPH OIMUCAHWM TMPABWIHHO TPaKTOBATh (PU3HUUYECKUM CMBICT
UCIIOJIb3YEMBIX  BEJIMYMH, UX OOO3HA4YeHUs W E€IUWHUIIBI, HaXOAUTh (POpMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMU BEJIMYUHAM;

OMHUCHIBATh H3YUYCHHBIC DJIEKTPUYECKHUE CBOMCTBAa BEIIECTBA U DJIECKTPUUECKUE
SBICHUST (MPOIECChl), HCMONB3Yys (pu3nuecKkue BEIUYUHBI: DJCKTPUUECKUU 3aps,
ANIEKTPUUYECKOE T0JIe, HANPSHKEHHOCTH IOJIsA, MOTEHIIUAN, Pa3HOCTh IMOTCHIMAJIOB; IMPHU
OMMCAaHUW TIPABUJIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI HCMOIB3YyEeMbIX BEIWYWH, HX
0003Ha4YCHUSI U EIMHMIIBI, YKa3biBaTh (DOPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMU BEJINUNHAMU;

aHAJTM3UPOBATH (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U
INPUHILIMIBL: 3aKOH BceMupHoro TsaroteHus, |, 11 u 111 3akonst HproTOHA, 3aKOH COXpaHEHUs
MEXaHMYECKOW JHEPruH, 3aKOH COXPAHEHHS HWMITYJIbCA, MPUHIUI CYNEPHO3UIIUU CHI,
NPUHIIMIT PABHOMPABHS WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, a30BbIE 3aKOHBI, CBS3b CPEIHEW KWHETUYECKON SHEpruu
TEIUIOBOTO  JBMKEHUS MOJIEKYld ¢ aOCOJMIOTHOM TeMmIepaTypoid, TMepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHMs DJIEKTPUUECKOro 3apsiaa, 3akoH Kymona, mpu 3Tom
pa3nuyaTth CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUE U
yCJIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIMUIIBI JIEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nudaTh YCIOBHUSI UX 0€30M1aCHOTO MCIOJIb30BaHUS B TOBCEHEBHOM KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCJICAOBAHUIO (PU3MUECKHUX SBICHUNA U MPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX W3MEPEHUH, Npu ISTOM (POpMyIHpOBATH
npoOiemy/3afaqy ©W THUIOTE3y Yy4eOHOrO OKCIEpUMEHTa, CcOOMpaTh YCTAaHOBKY W3
MPEIIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYLIECTBIISITh NPSIMbIE U KOCBEHHBIE MU3MEPEHHS] (PU3MUECKUX BEIUYUH, IIPU 3TOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCIIOh30BATh M3BECTHBIE METO/BI OLICHKU
MOrPELTHOCTEN U3MEPEHUN;

MCCJIEeI0OBATh 3aBUCHUMOCTA MEXIY (DU3UYECKUMHU BEIIMYMHAMU C HMCTOJIb30BaHUEM
MPSMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThI
MOJIYYEHHOW 3aBUCUMOCTU (DU3UUECKUX BEIUYMH B BUJE TaOmuI] U rpadukoB, AeNaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEIOBaHUS,
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co0JIro1aTh TpaBuja 0€30MacHOro TPyJa MpU MPOBEICHUHN UCCIEAOBAaHUN B pamMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-UCCIETOBATENbCKON U TPOEKTHOM MESITEIBHOCTH C
WCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JA0OPATOPHOTO 000PYAOBAHUS;

pemaTth pacuy€THbhIE 3aJaud C SBHO 3aJlaHHOW (PU3UYECKON MOJIETBI0, UCIONb3YS
dbu3uvecKkue 3aKOHbI W TPUHIMIIBI, Ha OCHOBE aHalM3a YCIOBHS 3aJaydl BbIOMPATH
(bU3UYECKYI0 MOJIENb, BBIICTATh (U3UUECKHE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE NS
e€ penieHus, MPOBOAUTH PACUETHl W OIEHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAYCHUS
(br3uYeCKON BEJIUUNHBIL;

pelaTth Ka4deCTBEHHBIC 3aJlauyd: BBICTPAMBATH JIOTHYECKU HEMPOTHUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOPON HA U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (YU3UUYECKUE
SIBJICHUS;

UCIIOJIB30BaTh TPHU PEIICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE HHGOPMaIMOHHBIE
TEXHOJIOTHU JIJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU U TIPEACTABICHUS YIeOHOM
U HAyYHO-TIOMYJISApHOW WHQOpMaIMK, TMOJYYCHHOWM W3 pa3IMYHBIX HMCTOYHUKOB,
KPUTHUUYECKHU aHAJM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

MPUBOJAUTL TPUMEPHl BKJIaJa POCCHUUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS 1O (PU3MKE B TMOBCEIHEBHON >KM3HU IS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpalieHuu C MpubopaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHHUS 3JI0pPOBbsi U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B IPYIIE C BHIMOJIHEHUEM PAa3IUYHBIX COIMATIBHBIX POJIEH, TUIAHUPOBATH
paboTy TPYIIIbI, pAallMOHAIIBHO PACIIPEACNIATh 00SI3aHHOCTH U TUIAHUPOBATH JCSITEIBHOCTD
B HECTaHJApPTHBIX CUTyalUsAX, aJCKBAaTHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYAaCTHUKOB
TPYMIIBI B pEIIEHUE pacCMaTPUBAEMOM TIPOOIEMBI.

K xonmy obOyuenuss B 11 Kjacce mpeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poiab W MecTo Gu3uku B (QOopMUpPOBAHUU
COBPEMEHHOM HAYYHOU KaPTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM,
B MPAKTHYCCKON JNEATEILHOCTH JIFOJCH, IEJIOCTHOCTh U €AMHCTBO (PHU3UYECKON KapTHHBI
MHUpA;

VYHUTHIBATh TPAHUIIBI MPUMEHEHUS HW3YYCHHBIX (U3MUECKHX MOJIETICH: TOYCHHBIN
ANEKTPUUYECKUI 3apsj, JIyd CBETa, TOUEUHbIH MCTOYHUK CBETa, siIEpHAsT MOJENb aToMma,
HYKJIOHHAsi MOJIETh ATOMHOTO si/Ipa MpU PEeIIeHnH (PU3NIECKuX 3a1ay;

pacro3HaBaTh GU3NYECKUE SIBJIICHUS (ITPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA W KBAaHTOBOW (PU3UKHU: DIIEKTPUYECKas TMPOBOJAMMOCTD, TEIUIOBOE,
CBETOBOE, XMMHYECKOE, MArHUTHOE JEWUCTBUS TOKa, B3aMMOJICHCTBUE MAarHuTOB,
AJIEKTPOMArHuTHass MHAYKIUSA, JEWCTBUE MArHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM U
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NBIDKYIIUNCSA 3apsll, DJIEKTPOMATrHUTHBIE KOJEOAHWS U BOJIHBI, MPSIMOJIUHEIHOE
pacupoCTpaHEHHE CBETa, OTPAKEHUE, MpesroMieHue, HHTepdepeHuus, Audpakuus u
MOJIApU3ALMs CBETa, JUCIEpPCUst CBeTa, (oTornekTpuueckuil 3ppext (poroadpdexr),
CBETOBOE JIABJIICHHE, BO3HUKHOBEHHE JIMHEWYAaTOro CIEKTpa aToMa BOJOPOJA,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YUYEHHBIE CBOMCTBA BeIIeCTBAa (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, DJIECKTPUUECKYI0 MPOBOJUMOCTh PA3IUYHBIX CPEA) U IJICKTPOMArHUTHBIC
saBJICHUST (TIPOLIECCHI), UCIONB3Yd (PU3MUECKHE BEJIIMYMHBI: AJICKTPUUECKUN 3apsj, cuja
TOKa, OJJIEKTPUYECKOE HANpsKEHUEe, DJIEKTPUYECKOE  CONPOTUBIEHUE, PA3HOCTh
MOTEHITMATIOB, AJCKTPOABUXKYINNAS CUjia, paboTa TOKa, MHAYKIUS MAarHUTHOTO TOJIsI, CHiia
Awmmepa, cuna JlopeHIla, HMHIYKTUBHOCTh KATYIIKH, OHEPrUs OSJIEKTPUYECKOTO U
MAarHuTHOTO TOJIeH, TEPUOJI U YacToTa KoJIeOaHWI B KOJeOaTeIbHOM KOHTYpE, 3apsji U
cuja TOKa B TIPOIECCE TapMOHUYECKHUX DJJIEKTPOMATHUTHBIX KoyieOaHul, (okycHoe
pacCcToOsiHUE€ M ONTHYEeCKas Cuja JIMH3bI, TpPU ONKHCAHUW TMPABWILHO TPAaKTOBAThH
(U3UYECKU CMBICIT MCIOJIB3YEMbIX BEJIUYWH, UX 00O3HAUCHUS U CJAWHUIIBI, YKa3bIBaTh
(dbopMyIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYMHY C IPYTUMHU BEJIMYNHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUSI W TMPOIECCHI, UCTONB3Yys (hU3UUECKUe
BEJIUYUHBI: CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS U
UMITyJIbC (DOTOHA, MEPUOJ TMOJIypacmlaaa, SYHEPrus CBSI3W aTOMHBIX siiep, MPH OMUCAHUU
NPaBWIBHO TPAKTOBATh (DU3UUECKUN CMBICI MCHOJIb3YEMbIX BEJIMYUH, UX 0003HAUYCHUS U
EAVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3WYECKYI0 BEJIMYHUHY C
JIPYTMMH BEJIMUYMHAMHU, BHIYUCIIATH 3HAUCHUE (PU3UUECKON BETUUMHBI;

aHANIM3UPOBATH (PU3NUYECKUE MPOIIECCHI U SBIICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHUUIBI: 3aKOH OMa, 3aKOHBI MOCJIEAO0BATENBHOTO M MapajlIeIbHOrO0 COEAUHEHUS
MIPOBOJIHUKOB, 3aKkoH Jlkoyns—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOW WHIYKUIHH, 3aKOH
OPSIMOJIMHENHOTO  PACOpOCTPAHEHHUS CBETA, 3aKOHBl OTPAXXEHUsS CBETAa, 3aKOHBI
NpEeIOMJICHHSI CBETa, ypaBHeHUE OWHIITeWHa mimsi Qorodddexra, 3aKOH COXPAHCHHS
SHEPI'vH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHHUSI SJIEKTPUUECKOT0 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOr'0 YHCIIa, MOCTYNaThl bopa, 3aKOH paJiMOAaKTUBHOIO pachajaa, Npu
ATOM pa3inyaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €r0 MaTEeMaTHUYECKOE BBIPAXKEHUE U
ycia0BuUsl (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

ONpEeNEeNATh HANpaBJICHUWE BEKTOpAa WHIAYKIUM MArHUTHOTO TOJISI TPOBOJHHKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHua;

CTPOUTH M OIHUCHIBaTh H300pakeHUE, CO3/1aBa€MO€ IUIOCKUM 3€pKajoM, TOHKOMN
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PU3MUECKHUX SBICHUN U TIPOIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHH: TpH OSTOM (POPMYIHPOBATH
npoOiieMy/3ajady W THUIOTE3y YYEOHOrO JIKCIEpUMEHTa, CcOOUpaTh YCTAHOBKY U3
MPEJIOKEHHOT0 000pYI0BaHMUSI, IPOBOJUTD OMBIT U (OPMYJIUPOBATH BHIBOJIBL;

27



OCYIIECTBIITh MPSIMbIE U KOCBEHHbIC M3MEpPEHUS (PU3NUECKUX BEIUYHMH, MPU STOM
BBIOMpATh ONTUMAIBHBIN CIOCO0 U3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METO/bI OIICHKU
IIOIPEITHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH C HCHOJb30BAHUEM MPSIMBIX
W3MEpPEHUN: TPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBAaTh PE3yIbTaThI
MOJTY4YEHHOW 3aBUCUMOCTH (PU3UUECKUX BEJIUYMH B BHUJIE TaOJUIl U TpaduKkoB, neiaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCJIEIOBAHUS,

co0Jro1aTh TpaBuja 0€30MacHOro TpyJa MpU MPOBEICHUHN UCCIEIOBAaHUN B pamMKax
y4eOHOT'0 JKCIEPUMEHTa, Y4yeOHO-UCCIEAOBATEILCKOM W TMPOEKTHOM JEATeIbHOCTH C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U JJA0OPATOPHOTO 000PYAOBAHNS;

pemaTth pacu€THbhIE 3aJa4d C SBHO 3aJlaHHOW (PU3MYECKON MOJIEIBI0, UCIONB3Ys
dbu3nUecKkue 3aKOHbI W TPUHIUIIBI, Ha OCHOBE aHajM3a YCJIOBHS 3aJa4d BBIOHMpATH
(bU3UYECKYI0 MOJIEIb, BBIICTATh (U3UUYECKHE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIC JIJIs
e€ pemieHus, MPOBOJAUTH PACUYETHl U OIEHUBATh PEATbHOCTH IOJYYEHHOTO 3HAYCHUS
(bu3UYEeCKON BEJIMUNHBI;

permaTth KadeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTHYECKU HEMPOTHBOPECUUBYIO
IEMOYKY PACCYX ACHUN C OMOPON HAa U3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UIECKUE
SIBJICHUS;

UCIIOJIb30BaTh TMPU PEIICHUH YYEOHBIX 3aJad COBpPEMEHHbIe HH(GOPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALMU U MIPEACTABICHUS yueOHON
U Hay4dHO-TIOMYJSIpHOM WHGOpMAIMK, TMOJYYeHHOW U3 pa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOJyd4aeMyt0 HH(POPMAIIUIO;

OOBSCHATh MPUHIMUIBI JNEUCTBUS MAaIlMH, NMPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuvaTh yCIOBHS MX 0€30MacHOTO UCTIOJIBb30BAHUS B TOBCEAHEBHOM JKU3HMU;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKHX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HayKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3UKE B TOBCETHEBHOW KU3HU IS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpamieHMH C MpuOOpaMU U TEXHUYECKUMHU
YCTpONCTBaMHM, [IJIi COXpPAHEHUS 3J0POBbS W COOJIIONCHHS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TPYIIIE C BHIMIOJHEHUEM PAa3IUYHBIX COIMATBHBIX POJICH, MIIAHUPOBATH
paboTy TPYIIIBI, PAIMOHAIIBEHO PACIIPEACIATh 00SI3aHHOCTH U TUTAHUPOBATH JCSITEIBHOCTD
B HECTAHJIAPTHBIX CUTYalUsX, AJE€KBATHO OLICHUBATh BKJIAJl KaXKJIOTO0 W3 YYaCTHUKOB
IPYIIIBI B pEUIEHUE pacCMaTpUBAEMOM MTPOOIIEMBI.

28



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paznesn 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06Imarolee MoBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI IO3HAHMS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM Hay4YHOU KapTHHBI MUPA, B 1 bubmorera [JOK
P v P 1P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexanndeckoe ABmwkeHne. OTHOCHTEIIHLHOCTD
3 MEXaHU4EeCKOTO JBIKeHUs. [lepemenienne 1 Bubnmorexa [JOK
A - epeMelt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpPHOE TPAMOIMHEHHOE IBI)KCHHE 1 Bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE bubnuoreka [JOK
5 1
IIBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHre. Y cKopeHue 1 bubmuoreka [JOK
CBOOOHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
7 KpuonuneitHoe nBuxeHue. [[prxenue 1 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH ["anmest.
8 HNuepunansHbie cuctemMbl oTcuera. [lepBoiit 1 bubmmorexa [JOK
pH PP https://m.edsoo.ru/ff0c3be8d
3akoH HproToHa
9 Macca Tena. Cuna. [lpunuun cynepnosuuuu 1 bubnuoreka [JOK

cui. Bropow 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8
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MaTepUaIbHOU TOUYKH

Tperun 3akoH HproTOHA 11711 MaTEepUAIIBHBIX

bubmuoreka [JOK

10 TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuorexa [JOK
TsKecTu. [lepBasg KocMuuecKkas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpunment tpenus. Cuna
13 COHpOTiBJ‘IeHI/Iﬂ Hp(ll)/l(b}lBI/I)KeHI/IIf Tena B brmmorexa [OK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WJIH Ta3e
[TocTymarensHOE ¥ BpamaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bu6moreka [IOK
[iievo cusbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyNbC Cuibl. 3aK0H bubnuoreka [IOK
COXpaHEHUs UMNyJabca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaAIbHOW ToUkHu. Teopema 00 bubmorexa HOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUu
[ToTenmmanpsHas sueprud. [lorenunanbpHas
17 SHEprus ynpyro neopMUpOBaHHOU bubnunoreka [JOK
npyxxunbl. [loTeHmanbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHManbHBIE U HETOTEHIIUAIBHBIE CHUJIBL.
bu6mmoreka [JOK
18 CBs3b pabOTHI HEMOTEHIIUATBHBIX CHJI C

H3MEHEHHEM MEXaHUISCKON OHCPTHUU

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

19

Jlaboparopuas pabota «lccienoBanue cBsI3u
paboThI CHITBI C H3MEHECHHEM MEXaHHUIECKOMN
DHEPIUU Tella Ha IIPUMEPE PaCTsHKEHUA
PE3UHOBOTO JKI'yTa»

20

KonTponsnas padora no teme «KnnemaTtuka.
JuHamuka. 3aKkOHbI COXPaHEHUS B
MEXaHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
yacTHUL BelecTsa. Moaenu CTpOeHHMs ras3os,
KUJIKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BeliecTsa.
[Toctrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AGcomoTHas TeMIepaTypa Kak Mepa cpeHei
KMHETUYECKOUN SHEPTUu JABMKEHUS MOJICKYII.
VYpaBuenue Meneneena-Knanelipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas pabota «lccnegoBanue
3aBUCHUMOCTHU MEX]y MapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOIO razay
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H3ormporiecchbl B HI€aIbHOM ra3e u ux

bubmuoreka [JOK

29 rpaduuecKoe MnpecTaBIcHIe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEeprus TepMOINHAMAYECKOU
30 CUCTEMBI U CIIOCOOBI €€ N3MCHEHUSI. bubnuorexa [JOK
KonudecTBo temnote u padoTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsi OJTHOATOMHOIO UJICaTLHOTO Ta3a
bubmmoreka [{OK
31 Bryt Tentonepesiain https://m.edsoo.ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 KonnuecTBo TETUIOTHI MpH TEIJIonepeaaye. brbmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MPOIECcC
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccamM https://m.edsoo.ru/ffOc5efc
34 Heo6patumMocTh MpoIieccoB B MPUPOIE. bubmuorexa [JOK
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/I TermoBoit bubmuorexa [JOK
MaIlUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKU
38 O6o06maromuii ypok «MosteKyssipHast bubmuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora no teme
39 «MounekynsapHas ¢uszuka. OCHOBBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKIY
40 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue u kumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOFOTHAS 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubmuoreka [JOK

BO3ayxa. HacslleHHbIN n1ap

https://m.edsoo.ru/ff0c64d8
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Teepnoe teno. Kpucrannmueckue u
amop(dHbIe Tema. AHU30TPOIUSI CBOVCTB

bubmuoreka [JOK

42 KpucTauioB. JKuIKue KpUCTalIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepualbl
43 [InaBnenue n kpucraumsanus. Y qesbHas bubnuorexa [JOK
TerutoTa riaBieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 VYpaBHeHHE TEIIOBOTO OamaHca httos://m.edsoo.ru/F0c6820
45 DneKkTpu3aIus Tel. DIEKTPUUECKUH 3apsi/l. bubnuoreka [JOK
JIBa BU/1a SNEKTPUUECKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKH, TUINEKTPUKH U
46 HfﬂWpOBOHHHKH. 3aK(l:H COXpaHEHUs bubnmorexa [IOK
https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsia
47 B3anmopneunctsue 3apsnoB. 3akoH Kynona. bubmuorexa [JOK
TouyeyHBIN EKTPUUECKUU 3apsif] https://m.edsoo.ru/ffOc6ced
Hanpsik€HHOCTD 3JIEKTPUYECKOTO TOJIS.
48 [TpuHIUTT CYTIEPIIO3UITUH DITEKTPUUECKUX Bubmmorexa [JOK
. N https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCcKOro MmoJisl. bubnuoreka [JOK
ITorennman. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B Bu6morexa LIOK
50 ANEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHULIAEMOCTh
. bubnuoreka [JOK
51 OnekrpoeéMkocTb. KonneHncarop httos://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD MJIOCKOT0 KOHJAEHCATOPA. bubnunoreka [JOK
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "U3mepenue
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ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIGHCATOPOB, KOIMMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOpruOopoB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €ro
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 1t yyacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3ydyeHue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )

3JIeKTpUUecKol 1enu. KopoTkoe 3aMbIKaHHE.

JlabGopaTtopHnas padora «M3mepenne I/C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepXmpoBOJIUMOCTD

60

DNeKTpUUECKNU TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynmpoBOAHUKH, UX COOCTBEHHAS U
MIpUMeECHas MPOBOAUMOCTb. CBOUCTBA Pp—N-

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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nepexoja. [loynpoBoiHUKOBBIE TPUOOPHI

DNEeKTpUUYECKUU TOK B PACTBOPAX U
paciiaBax 3JI€KTPOJIUTOB.

bubmmoreka [{OK

62 1
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.
. . bubnuorexa [JOK
63 CaMOCTOSTETHHBIW U HECAMOCTOSITCIIEHBIH 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpuYecKre MpuOOPHl U YyCTPOMCTBA U UX
64 il aKTqucxoe 1| I/I:I)MGHSHI/IC };'[ I:lBI/IJ'Ia 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MMacCHOCTH
. bubmuorexa [JOK
65 0606 E) 1
OOMAIOMHIH JPOK (SNCKTPOHHAMILE https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme
66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
AJIEKTPUYECKUN TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBubiit ypok. KonTpoasHas pabora 1o 1 bubnuoreka [JOK
Teme "DIeKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypox mo 1 bubnuoreka [JOK
teMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[TocTOsIHHBIC MAarHUTHI M KX
1 B3anMoaeiicTBre. MarautHoe nose. Bektop 1 bubnuorexa [JOK
MAarHUTHON UHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHTYKITHHA
MarsuTHoO€ 10JIe TPOBOTHUKA C TOKOM.
2 OmnbiT Dpcrena. Bzaumoaencraue 1 bubmmorexa [IOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [JOK
MAarHUTHOTO TOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MAarHUTHOTO TOJISI HA POBOJHUK C
4 tokoM. Cuiia Ammiepa. Jlaboparopnast pabota 1 1 bubmuorexa [JOK
«HccaenoBanue JeUCTBUA IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHMTHOTO TOJISl HA
5 JIBAXK cs 3apsDKEeHHYIo yactuny. Cria 1 bubmnorexa [TOK
YO P i Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cubl Jlopenia
DnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHOU nuaykuuu. J/C 1
WHIYKIUA. 3aKOH AIEKTPOMarHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «VccienoBanue 1 1 bubnuorexa [IOK

SABJICHHUA BHCKTpOMaFHI/ITHOfI HHAYKOUN»

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIE€HME CAMOUHIAYKIIUH.
O/1C caMOMHIYKIIMH. DHEPrUsi MarHUTHOTO
TI0JIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

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

TexHuueckne ycTpoiuCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MArHUTBHI, JIEKTPOMArHUTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUILI, HHIYKIMOHHAs I1€Yb

10

O6o06matomuii ypok «MarHuTHoe ToJie.
BHGKTPOMaFHI/ITHaH HUHAYKOHS

bubmmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa no teme «MarHutHoe
roJjie. DNeKTPOMarHuTHAS WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKHE KOJICOAHUSI.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJiebanuii. [IpeBpamenue
SHEpPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHUMOCTH IEPHOa MAJIBIX KOJICOAHMI
rpy3a Ha HUTHU OT JIJTMHBI HUTH M MacChI

rpy3a»

14

Konebarenpabir KoHTYp. CBOOOIHBIC
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UACATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY
MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMHU
KOIe0aHUsIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UACaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4
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[IpencraBnenue o 3aTyxaromuX KOJIEOaHUSAX.
BrIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHusI.

bubmuoreka [JOK

16 Pesonanc. BeiyxneHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHus
[lepemennbIn Tok. CUHYCOUJAIbHBIN
17 IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubnuorexa [JOK
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA M HANIPSHKEHUS
18 Tpancdopmarop. [IpousBoacTso, nepenaya u
MOTpeOIIeHNE AIIEKTPUUECKON SHEPTUH
YCTpoHCTBO U MPaKTHYECKOE IPUMEHEHNE
19 ANIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa bubnmorexa [IOK
N https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHUM 3J1eKTponepeaayd
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 aneKTpo3Hepruu. KynbTypa Hcrosb30BaHus
AJIEKTPOIHEPTUH B MOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
pacnpoCTpaHEHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie ¥ MPOIOIbHBIE BOJTHBI
29 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubnuoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNEeKTPOMarHUTHBIE BOJIHBI, UX CBOWCTBA U bubnnoreka [JOK
ckopocTb. [lIkana seKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI PaTUOCBA3U U TEIEBUICHMUSL.
PasButne cpencts cBs3u. Pannonokanus
25 KonTtposnsHast padota «Konebanus u BOTHBI» Bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8
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[IpssMOIMHENHOE pacIpOCTPAHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHbIi HCTOYHUK bubmorexa LIOK
P peie. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceera. [locTpoenue n3o0pakxeHUH B IIIOCKOM brbmmorexa LOK
' p p https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomiienne ceera. [lonHOE BHyTpeHHEE
28 oTpaxkenue. [IpenenbHbIN yroJ1 MoIHOTO bubmorexa HOK
p P r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHas pabota «M3mepenue bubnuorexa [JOK
IOKa3aTeNs MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuii B TUH3E.
30 dopmyra TOHKOH JIMH3BL. Y BeTMICHHE bubnmorexa [JOK
MY ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlabopaTtopHnas paborta «lccnenoBanue
CBOWCTB M300pakKCHUH B JIMH3AX)
Jucnepcus cBeta. ClioXKHBINA COCTaB OEJIOTO
32 ceera. L[eT. JITabopaTopnas pabota
«HaOnronenue nucrnepcuu cBeTay
33 Hutepdepennus ceeta. udpakums crera. bubnuoreka [JOK
JudpakunoHHas penéTka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U YCTPOIICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIpl MPUMEHUMOCTH KITACCUYECKON
. bubmuoreka [JOK
36 MexaHukH. [locTynarel cnenuantbHOU TEOPUH

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

bubmuoreka [JOK

37
3ameieHre BpeMEHH U COKpAIEHUE JJTUHbI https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMIYIbC PEISITHBUCTCKON
38 yacTunbl. CBA3b MACChI C SJHEPTUEH U bubnmorexa LOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPTHsl MOKOS
39 KonTtponsHas padora «Ontuka. OCHOBBI bubnnorexa [JOK
CIELUAJIbHON TEOPUN OTHOCHTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. Jueprus u bubnuorexa [JOK
UMITYJbC GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeITHE U HccienoBanne Gpotodddekra. bubmuorexa [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrpdexra. YpaBHeHue
42 BM‘HHJTeICE‘Ha )In(lf)[(b(bOToa(b(geKTa «Kpachnas bubnmorexa [JOK
AP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JHaBnerune cBeta. Onbitel [1. H. JIeOGenena. bubmuorexa [JOK
XHUMHAYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTpoicTBa U MPaKTUYECKOE
44 NpuMeHeHue: PoTorneMeHT, GOTOTATIHK,
coJiHe4yHast OaTapes, CBETOIUO/T
45 Pemenne 3agau mo teme «JIeMEHTBI bubnuoreka [JOK
KBAHTOBOM OMTHKM https://m.edsoo.ru/ff0d0302
Mogpens atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PROPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeNb aToMa
bu6mmoreka [JOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHrue (OTOHOB MPU bubnunoreka [JOK

nepexoae aroMma ¢ OAHOI'O YPOBHA SHECPIrUn

https://m.edsoo.ru/ff0dOafa
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Ha Ipyrou. Buasl criekTpos

49

BoanoBEIe cBOMCTBA yacTull. BoHEI e
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyanu3Mm. CIIOHTaHHOE U BBIHYXKJIEHHOE
W3JIy4YEHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocrasa
PaIMOAKTUBHOTO M3ITYYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaowuictBa anbda-, 6era-, raMma-u3IydeHusl.

Brnusinue paiioakTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

52

OTkpbITHE TPOTOHA U HEUTPOHA. M30TOMBLI.
Anbba-pacniag. DNeKTPOHHBIA U
MMO3UTPOHHBIM OeTa-pacman. ['amma-
W3JIy4eHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B sifipe. fnepHbie
peakuuu. SnepHsid peaktop. [Ipodiemst,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHOU SHEPTETUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
o3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpamy 3J€MEHTAPHBIX YaCTHII.
Kpyrabiii cton «®yHaameHTanbHbIe
B3aUMOJICUCTBUSA. EAMHCTBO puznueckou
KapTHUHBI MUPa

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

55

Bun 3B€3qH0r0 HebGa. Co3Besnus, sipKue
3BE3/1bl, IUIAHETHI, UX BUUMOE IBUKCHHUE.
ConneuHnas cucrema
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56

Coumnne. CoyiHeyHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTHKHU.
3BE3/1bl ITABHOW TIOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
AJlpax rajlakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bbosemoro B3peiBa. PennkroBoe n3ny4yeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHHU B IKOHOMHYECKOH,

TEXHOJIOTHYSCKOM, COIMAIbHOM M ATHYECKOM

cdpepax JCATCIBbHOCTH YCJIOBCKA

63

O6o06maromuii ypok. Ponb u Mmecto puszuku
Y aCTPOHOMHHU B COBPEMEHHOW HAyYHOM
KapTUHE MHUpa

64

Oo6o6maromuit ypok. Ponb puznueckoit
Teopuu B GOPMHUPOBAHUN TIPEICTABICHUH O
(bu3MUeCcKOi KapTHHE MUPa

65

O6o6maromuit ypok. Mecto puznyeckoi

46




KapTUHBI MUpPA B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NIPEACTABICHUH O
Ipupoie

PesepBHBbIl ypok. MaruutHoe noJe.

66 1
DNeKTpOMarHuTHas MHIAYKLNS
67 PesepsHblit ypok. Ontuka. OCHOBBI 1
CHeHalIbHON TEOPUH OTHOCUTEIBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuorexa [JOK
DNIeMEHTHI aCTPOHOMHUU U aCTPO(PHU3UKH https://m.edso0.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapbentreBoit H.A., AkinonepHoe obimectBo «M31aTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubnmmoreka IIOK

48



