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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no usuke 6a30BOr0 ypoBHS Ha YPOBHE CpeHEro 00IIero oopazoBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHMM U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHOM mTporpammbl, mnpeactaBieHHbix B ®I'OC COO, a Takxke C¢ y4éTom
dbenepanpHON paboyeil mporpaMMbl BOCIIUTAHUS M KOHIEHIMH MPErnofaBaHus yueOHOTO
npeaMera «®Puzuka» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoit ®enepanuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepsxanue nporpaMMbl 1o ¢GU3HMKE HaINpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAay4yHOW KapTwHbI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO NoaxoAa. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBaHusiM GI'OC COO k miiaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIlpeIMETHBIM pe3ysbTaTaM OOydYeHMs, a TaKkKe YUYUTHIBAET HEO0OXOJIUMOCTh
peanu3alu MEXIPEIMETHBIX CBsi3e (PU3MKM C €CTeCTBEHHO-HAy4YHBIMU YyUE€OHBIMU
npeaMeTamMu. B Heill ompenensioTrcs OCHOBHBIE LIENIM HM3ydeHHs (U3UMKA Ha YpOBHE
CpelHero oOuiero oOpa3oBaHMs, IUIAHHPYEMbIE pPE3YyJbTaThl OCBOCHUS Kypca (PU3MKHU:
JMYHOCTHBIE, METAIIPEIMETHBIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o pu3sMKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B TOM

YyCIIie MPEAMETHBIE PE3YNbTATHI IO TOAaM O0yUEHHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHusl.

®dusuka Kak Hayka O Haubosiee OOIIMX 3aKOHaX MPUPOJBI, BBICTYINAas B KayeCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUUA 00
okpyxatomieM mupe. [IIkoapHbI Kypc PU3HKN — CHCTEMOOOPAa3yIOIIHA 1JI11 €CTECTBEHHO-
HAayYHbIX Y4E€OHBIX MPEAMETOB, MOCKOJIbKY (HU3NYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB U SIBJICHHM, WM3y4aeMbIX XHUMHEH, Ouonoruen, (uzmueckoil reorpadpuei u
actpoHomuei. Mcronb3oBanue u akTUBHOE IPUMEHEHNE (PM3MUECKUX 3HAHUN ONpeIemsieT
XapakTep U Pa3BUTUE PA3HOOOPA3HBIX TEXHOJOTUMH B cdepe PHEPreTHKH, TPAHCIIOPTa,
OCBOEHHUS KOCMOCA, MOJyYEHUSI HOBBIX MATEPUAIIOB C 3aJJaHHBIMU CBOMCTBAMU U APYTHUX.
N3yuenune ¢GuU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa O0ydarmuxcs, B (pOpMUpPOBaAHHUE YMEHUW MPUMEHSTh HAYYHBIA METO]
MO3HAHUS MPU BHIMOJIHEHUH UMU YYEOHBIX UCCIIEIOBAaHUI.

B ocHoOBy kypca (u3uKH JUIsl YPOBHSI CPETHEr0 00IIEero 00pa3oBaHUs MOJOKEH Pl
UJIeN, KOTOPBIE MOKHO PACCMATPUBATh KaK IMMPUHLIMIIBI €70 IOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C€ HEW Kypc SBISETCA JIOTMYECKH
3aBEpUICHHBIM, OH COJEPKUT MaTephal W3 BCEX pa3AeyioB (U3HUKH, BKIIOUAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW maTepuan Kypca QU3NKUH O00bEAMHEH
BOKpYT pu3nueckux teopuil. Begymum B Kypce siBisieTcss popMupoBaHue IpeiCTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELECTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE€ peanuzauus npeanosiaraeT  MCIOJIb30BaHHUE
rYMaHUTApHOTO MOTEHIMAaNa (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3U PA3BUTHUS (PU3UKHU C



pa3BuUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoesn npuxnaownou nanpaenrennocmu. Kypc Qu3uku mnpennosnaraeT 3HaKOMCTBO C
IAPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTUYECKHX NMPUIOKEHUN M3yYEHHBIX TEOPHHA U
3aKOHOB.

Hoes skonocusayuu peanusyercs MOCPEACTBOM BBEICHHS AJIEMEHTOB COACP)KaHUS,
MOCBSIIEHHBIX OSKOJIOTMYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C
pa3BUTHEM TEXHUKA U TEXHOJOTHH, a Takke OOCYXKICHHS NpoOJieM palruOHAIBHOTO
HIPUPOAONOIH30BAHUS U SKOJIOTUYECKON O€30MacCHOCTH.

CTep>KHEBBIMU ~ dJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHMs SIBIAIOTCS (Qu3uueckue Teopud ((popMUpOBAHHE TNPEACTABICHUA O
CTPYKTypEe TOCTpPOEHHUS (PHU3UYECKOW TEeOpHH, poiau (yHAaMEHTaJIbHBIX 3aKOHOB H
NPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAXO0/ B Kypce (PU3UKU pean3yeTcs Npexkae BCEro 3a
CU4€T OpraHM3alfH SKCIEPUMEHTAIBFHOW JesATeNbHOCTH oOydaromuxcs. s 6azoBoro
YpOBHS Kypca (U3UKH — ITO HCIOJIb30BAHHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B MporpamMme Mo Gpusnuke o0bEeINHEHbI
B OOILIMI CHMCOK YUEHUUYECKUX MPAKTUYECKUX paboT. BrieneHrue B yKa3aHHOM IepeyHe
7a00paTopHbIX paboT, MNPOBOAMMBIX JJsi KOHTPOJS U OLEHKH, OCYIIECTBISETCS
y4acTHUKaMHU 00pa30BaTEIbHOTO MpOIlecca MCXOAS M3 OCOOEHHOCTEH IMIaHHUpPOBAHUS U
ocHameHusl kabuHeta Qusuku. [Ipum 3ToM obecreunBaeTcsi OBIAAEHUE OOYUYAIOITUMUCS
YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIIEJOBAHMSI 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH U MIOCTAHOBKY ONBITOB IO IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonpmioe BHUMaHue yaemnsieTcss pelieHHIo pacu€THBIX U KauyeCTBEHHBIX 3amad. [Ipu
ATOM IS PacuETHBIX 3a7a4 IPUOPUTETOM SIBIISTFOTCS 3aa4M C SIBHO 3aJlaHHON (pU3MUecKkoi
MOJIETIbIO, TO3BOJISIFOIIME TPUMEHSATh HM3y4YeHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3ienia Kypca, TaK W HUHTErpuUpys 3HaAHUS U3 pas3HbIX pasnenos. [ns
KaueCTBEHHBIX 3aJa4 NPUOPUTETOM SBISIOTCA 33JaHUS Ha OOBSCHEHHE NPOTEKAHUS
(¢u3MUecKuX SBJICHUA U TMPOIECCOB B OKPYXKAIOIIEH >XU3HU, TpeOyrolue BbIOOpa
bu3nyecKkoil MoJeN AJis CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu OPI'OC COO k MaTepuaibHO-TEXHUYECKOMY
obecrieueHnto yaeOHOTo mpoliecca 6a30BbI YpOBEHb Kypca (GU3HKK Ha YPOBHE CPEIHETO
o0u1ero o0pa3oBaHus JOJHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOrO KaOMHeTa PU3NKU WU
B YCIIOBUSX MHTETPHPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B
kaOuHeTre (U3MKKU JOKHO OBITh HeoOXxoaumoe jgabopaTopHoe 000pylOBaHUE MJis
BBITIOJTHEHUS YKa3aHHBIX B MpOrpaMMme Mo (PU3MKE YUSHUUYECKUX MPAKTHUYECKUX PadoT U
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHCcTpanoHHOe 000pymoBaHre (OPMHUPYETCS B COOTBETCTBHH C MPHUHIIMIIOM
MUHUMAIBHONH JIOCTATOYHOCTH UM OOECIeYnBaeT TIOCTAHOBKY TIEPEUMCICHHBIX B
nporpaMMe 1o (pu3MKe KIYEeBbIX IEMOHCTPALUI 1715 NCCIIEA0OBAHUS N3YYaeMbIX SBJICHUN



U TPOLECCOB, OHOMIUPUYECKUX U (PyHAAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHU .

JIaGopatopHoe 000pyI0BaHUE IJIsl yUEHUUECKUX MPAKTUYECKUX paboT hopMupyercs
B BHUJIE TEMATUYECKUX KOMIUIEKTOB M O0ECIEUMBAETCS B pacdy€ére OJHOTO0 KOMIUIEKTa Ha
ABYX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI JJAOOPAaTOPHOIO 000pyI0BaHUs JOJKHBI
OBITh MOCTPOEHBI HA KOMIUJIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX IpUOOPOB,
a TaKKe KOMITBPIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMHpOBaHKE WHTEpEca U CTPEMIICHHs] OOYYaIOIIMXCSl K HAyYHOMY HU3YUYEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAE TMO3HaHHA MU (HOPMHUPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJbTaTa H3Y4YCHHsS OCHOB
CTpOEHUS MaTepUH U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

(opMupoBaHUe YMEHUN OOBICHATH SBJICHUS C HCIOIb30BaHUEM (DU3HMUECKUX
3HAHUU U Hay4YHBIX JOKA3aTEIbCTB;

(opMHpOBaHME TPEACTABICHUA O poiv (QU3MKU [ Pa3BUTHS JIPYTUX
€CTECTBECHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTrmkeHre 3THX Ielie oOecTieurBaeTCs PeIIeHUEM CIICIYIONINX 3a1ad B Mpoliecce
M3y4YeHHs Kypca (PU3UKH Ha YPOBHE CPEIHEro 0011ero oopa3oBaHus:

MpUOOPETEHUE CHUCTEMBbI 3HAHUKM 00 O0O0ImMX (U3UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsAX,  BKIOYAs  MEXAHHWKY,  MOJEKYJSIpHYHO  (PU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKY;
(opMupOBaHHE YMEHHUH MPUMEHSTh TEOPETUYECKUE 3HAHUS M1 OOBSCHEHUS
(U3MUECKUX SBJICHUA B MPUPOJAE U ISl MPUHATHS NMPAKTHUYECKUX PEIICHUH B
MOBCEHEBHOM JKH3HH;

OCBOEHHE CIOCOOOB pElIeHUs] PA3IMYHBIX 33/7a4 C SBHO 3a/laHHOM (hU3UYECKOU
MOJIeNbl0, 33/a4, MOAPa3yMEBAIOLIUX CAMOCTOATEIbHOE CO3/1aHue (PU3MUECKON
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

MOHUMaHuEe (PU3HYECKUX OCHOB M MPUHUUIIOB JIEUCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHAE METOJaMH CaMOCTOATENIbHOIO IUIAHWPOBAaHUS M MPOBEACHUS
¢u3znyeckux HKCHEPUMEHTOB, aHalM3a W HHTEpHperanuu uHpOpMaluy,
ONPENEIIEHUS JOCTOBEPHOCTH MOIYYEHHOTO pPE3yJIbTaTa;

CO3JJaHME YCIOBUM JIg Pa3BUTUS YMEHHI MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha n3yuenue ¢usuku (6a30BbIil ypOBEHBb) HA YPOBHE CPEAHETO 0011IeTr0 00pa3oBaHuUs
orBonutcsa 204 gaca: B 10 xiracce — 68 yacoB (2 yaca B Hezemt0) u3 0a3UCHOTO y4eOHOTO
miaHa u 34 yaca (1 yac B Helemno) U3 KOMIOHEHTa 00pa30BaTeIbHON opraHu3anuu, B 11
KJ1acce — 68 yacoB (2 yaca B Henelnw) u3 6azucHoro yueOHoro rmiaHa u 34 yaca (1 gac B
HEJIENI0) 3 KOMITIOHEHTa 00pa30BaTeIbHON OPTaHU3aIliH TI0 YHUBEPCATLHOMY MPOQUITIO.



[IpennaraemMslii B mporpaMMe no (U3MKe MepeueHb J1a0OpaTOPHBIX U MPAKTHUECKUX
paboT sABJIsIETCSI pEKOMEHIOBAHHBIM, YUUTENb JETAeT BHIOOpP MPOBEACHUS J1a00OpaTOPHBIX
paboT U OMBITOB C YYETOM HHIUBUIYaIbHBIX OCOOCHHOCTEN 00y4arOImuXCsl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupoze. Hayunsie MeToabl MO3HAHUA OKpYyXKaromero mupa. Pois
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonenpoBanue (QU3MYECKUX SBJIEHUI U mpoueccoB. HayuHble TIHIOTE3BI
@u3znyeckre 3aKOHbl M TEOpHH. ['paHUIBl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto pusuku B (GOpMHUPOBAaHMM COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
IPAKTUYECKOMN IEATEIBHOCTH JIFOCH.

Jlemoncmpayuu

AmnanoroBslie 1 IU(POBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHuE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHUs. Cucrtema
orcuéta. TpaekTopus.

[lepemenienune, cKOpoCTh (CpenHsIsi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUAIbBHOM TOYKH, WX MPOEKIMM HA OCH CHUCTEMbl KoopauHaT. CioxeHue
IIEPEMEILIEHUH U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U  pPaBHOYCKOPEHHOE TMPSMOJUHEWHOE JBIKeHue. [ 'paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEIICHUS MaTepUaIbHOMN
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneinnoe neuxeHue. [[BHKEHHME MATEPUAIBHOW TOYKM IO OKPYXHOCTH C
ITOCTOSTHHOM IT0 MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAsA CKOpocTh. [lepuon u
yacToTa obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: CIUIIOMETP, ABUKECHHE
CHaps/I0B, LICTIHbIC U PEMEHHBIC MEepEeIayu.

Jlemoncmpayuu

Mopgens cuctembl OTCU€Ta, WIUIIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HaOmronenue JnBwXeHUs Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpapnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3ydyenne HEpaBHOMEPHOTO [BHKEHUS C LEJIbI0 OMNPEAEICHUS] MIHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLIEHHS MEXAY MOYTSIMH, NOPOUACHHBIMM TEJIOM 34
NOCJIEI0OBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHHU IMPU PABHOYCKOPEHHOM IBHKEHHUH C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutenbHOCTH ['ammnes. IlepBeid 3akoH Hpbrorona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoii 3akon Herlotona nms
MaTepuagbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHOTro TsaroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoiabxeHus1, kaueHnus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHMs CKOJbXEHUsT M cuia TpeHusi mnokos. Koadduiuent tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTEIBHO OCHU BpaieHus. [lnedo cumbl. YCiaoBUs paBHOBECHS
TBEPJIOIO TEJIA.

TexHUYeCcKre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHWE: MOAIIUITHUKA, TBUKCHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIyH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI yOPYTOCTH, BO3HUKAKOIIMX B TMPYXKHUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPALEHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

NMnynbc MaTepuanbHOW TOYKU (T€a), CUCTEMbl MaTepUalibHbIX To4eK. MMmyibc
CUJIbl W U3MEHEHUWE UMITyJbCa TeJd. 3aKOH COXpPaHEHMs HMIyJbca. PeakTuBHOE
JIBUKEHHUE.



PabGora crinbl. MOIIIHOCTE CHJIBL.

Kunernyeckass »sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[loTennmanbHas sHeprud. l[loTeHuuanbHas SHEpPrus ymnpyro aedopMUPOBAHHON
npyxuHsbl. [loTeHuManbHas SHEPTUA Teaa BOJIU3U MOBEPXHOCTH 3eMIIH.

[ToTeHnmanbHbIe U HEMOTEHIMATbHBIE CUJIbL. CBS3b pa0OThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXaHWYECKOM SHEPIHMHM CUCTEMBI Tel. 3aKOH COXPAaHEHHUS MEXaHU4ECKOU
DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpPOWCTBA M MPAKTHUYECKOE MPHUMEHEHHE: BOINOMET, KOMEp,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[lepexon moTeHIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yueHnue aOCONIOTHO HEYNPYroro yAapa ¢ MOMOIIBIO JABYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u padOThI CUJIbI C U3MEHEHHEM MEXaHMYECKOW YHEPIHM Tela Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KTy Ta.

Pazgen 3. MoaekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. uddysus. Xapakrtep ABUKEHUS U
B3aMMOJEHCTBUA YaCTUL BellecTBa. MoOJIesIn CTPOCHUS T'a30B, )KUAKOCTEW U TBEPABIX TEI
1 00OBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ITHX Mojelieil. Macca u pa3Mepbl MOJIEKYII.
KommuectBo BemectBa. [ToctostHHast ABorajipo.

TennoBoe paBHoBecue. Temnepatypa u e€ nzmepenue. [lkana remneparyp Llenbcus.

Mopens wuneanpHOoro rasza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOU
TEOpHH HJICATHLHOTO ra3a. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHed KHHETHUECKOU
SHEPrUM TEIUIOBOro ABMKEHUs udactul rasza. lllkana temneparyp KenbBuna. ['a3oBbie
3aKOHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccsl B
UJeabHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHHE
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUN.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKECHHSL.

Mogens onbita llTepHa.



OnbIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICHCTBUSI.

Mogens, WUTIOCTpUpPYIONIasl IpUpoay AaBICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

Omnpenenenre mMacchbl BOo3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEeHUM 00BhEMa
KOMHATBI, JABJICHHS U TEMIIEPATYypPhl BO30yXa B HEM.

UccnenoBanue 3aBUCUMOCTU MEXKy TTapaMeTpaMK COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ochosbl mepmoouHamuKu

TepmoanHaMuueckasi cucteMa. BHyTpeHHs S3HEPTHUSI TEPMOANHAMUYECKON CUCTEMBI
U crnocobsl e€ wuzMeHeHus. KommdecTBo TerioTel M pabora. BHyTpeHHsst sHEprus
OJIHOATOMHOTO MJICAJIbHOTO raza. Bujsl Temionepenayu: TEMIONpOBOIHOCTb, KOHBEKIIUS,
U3JIydeHue. YJenabHas  TeIUIOEMKOCTh  BemiecTBa. KolnMuecTBO — TEIJIOTHI  MpH
TeIJIonepeaaye.

[Tonsitue 06 agnabatHoMm mporiecce. [lepBriit 3akoH TepmoanHamuku. [IpuMenenue
MEepPBOTO 3aKOHA TEPMOJUHAMHKH K u3orpoieccam. I'paduueckas narepnperanus padboThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B MIPUPOJIE.

TeroBble Mamuubl. [IpuHIMIBL AeCTBUS TeruioBbIX MammH. [IpeoOpasoBanus
SHEPTUU B TEIUIOBBIX MamuHax. KodpuimeHT moie3Horo AeHCTBUS TEIJIOBOM MAIlIUHBI.
[Hukn KapHo u ero xo3¢p@UIMEHT MOJIE3HOTO AEUCTBUS. DKOJIOTHYECKHE MPOOIEMbI
TETUIOAHEPT € THUKH.

TexHuyeckre ycTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JABUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEeHHEN PHEPTUM Tejla PU COBEPILICHUHN Pa0OThI: BHUIET MPOOKHU U3
OYTBUIKM MOJI IEUCTBUEM CXKATOr0 BO3/lyXa, HarpeBaHue 3(upa B JJATYHHOU TPYOKe MyTEM
TpeHus (BUIACOIEMOHCTpPALIMS).

N3menenue BHyTpEeHHEH SHEpTUn (TeMIlepaTyphl) Tejla MpU Terionepeaaye.

OnbIT M0 aArabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopgenu mnapoBoil TypOWHBI, HOBUTATENsl BHYTPEHHErO CroOpaHus, PEaKTHUBHOIO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHOU TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHJeHcamusl. McmapeHue W kumneHue. AOCONIOTHas U
OTHOCHUTENIbHAS  BJIAXKHOCTh BO31ayXa. HaceimeHusli map. YjaenbHas  TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHHSI OT JaBJICHHUS.

Teépnoe Tteno. Kpucramnmuyeckue u amopdHble Tena. AHH3OTPONUS CBOICTB
kpuctawioB. Kuakue kpuctamuisl. CoBpeMeHHble MaTepuanbl. [linaBieHue wu
KpUCTaJUTU3aIs. Y IeJibHas TerioTa miasieHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.



TexHUYeCKHe YCTPOUCTBA U MPAKTUUECKOE IPUMEHECHUE: TUTPOMETP U MICUXPOMETP,
KQJIOPUMETP, TEXHOJOTMU TMOJYy4YeHUSI COBPEMEHHBIX MAaTEpUajIoB, B TOM YHUCJE
HAHOMAaTE€PHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObl U3MEPEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHusl v IJIABJICHUS KPUCTAJUTMYECKOTO BEIIEeCTBA.

JleMOHCTpalusi KpUuCTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mMepenre OTHOCUTENBHOW BIAXHOCTH BO3IyXa.

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DIIeKTpU3alMs Tell. DICKTPUUYECKUU 3apsiA. JIBa BHAA SIEKTPUYECKUX 3apsoB.
[IpoBONHUKM, AMAPIEKTPUKH W TOJIYNPOBOAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyeyHblil 3HEKTpUYECKUN 3apsii.
Dnektpuueckoe nosie. Hanpsk€HHOCTh 3neKTpuyeckoro mojs. [IpuHmun cynepro3uuun
AJIEKTPUYECKUX TToNeH. JIMHNM HaNpsHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PaGora cun snektpocratuueckoro mnosisa. IloTeHuuan. Pa3HOCTH MOTEHIMANOB.
[IpoBOOHUKM U JUANEKTPUKU B  DIEKTPOCTATHUYECKOM moiie. Judnexkrpuueckas
[IPOHULIAEMOCTb.

DNeKTpoEMKOCTh.  KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuueckrue  yCTPOMCTBA M MPAKTUYECKOE  MPUMEHEHUE:  DIIEKTPOCKOII,
AIEKTPOMETP, DIIEKTPOCTATUUECKAS 3aIlUTa, 3a3eMJICHUE DJIEKTPONPHOOPOB, KOHIEHCATOD,
KONMPOBAJIBHBIN aIllapar, CTPYUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAJIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH ILJIOCKOTO KOHJAEHCAaTOpa OT IUIOWIAAU IJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

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



DJIEKTPUYECKUN TOK. YCJIOBHUSl CYHIECTBOBAHUS AJIEKTPUUECKOrO TOKa. McTouHMKH
toka. Cuna Toka. [1ocTOsSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 ydacTKa LETH.

DJIEKTPUYECKOE  CONMPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEUIECTBA.
[TocnenoBarenbHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

Pabota snextpudeckoro toka. 3akoH Jlxoyns—JleHna. MomHOCTh 3JIEKTPUUYECKOTO
TOKa.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE COINPOTHBIICHHE HCTOYHUKA TOKA. 3aKOH
Oma 1t oTHOM (3aMKHYTOM ) AekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsT MNPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTHb CONPOTHUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHAs MPOBOJAUMOCTH MOJYNPOBOAHUKOB.
CaoiicTBa p—n-niepexona. IlomynpoBogHrKOBbIE TPUOOPHI.

DJIEKTPUYECKUI TOK B pacTBOpax M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOJIUTHYECKAS
JTUCCOLIMALNS. DIIEKTPOIIU3.

DJIEKTpUYECKUM TOK B Tazax. CaMOCTOSTEIBHBIM W HECAMOCTOSITEIIBHBIA pa3psii.
Monuus. [1na3ma.

TexHuueckne yCTpOWCTBA U NPAKTHUYECKOE MPUMEHECHHUE: aMIEPMETp, BOJIBTMETD,
peocTar, UCTOYHUKU TOKAa, SJEKTPOHArpeBareibHble MPUOOPHI, AIEKTPOOCBETUTEIHHBIC
pUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBII THOJ, TEPMUCTOPHI U (POTOPE3UCTOPBHI,
ITOTYTIPOBOJHUKOBBIN AUO/I, TAIbBAHHKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSIKEHMUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAIN
IIONIEPEYHOT 0 CEYEHUs U MaTepuania.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpssMmoe  u3MepeHue  JJIEKTpOABWKYIIEH  cwibl.  KOpoTkoe — 3ambIkaHue
rajJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIEHUS.

3aBUCHUMOCTb COIPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MmepeHne JIIEKTPOABMKYIIEW CHUJIbI HMCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue ammekTpoiunsa.

MexknpeaMeTHbIe CBA3H



Nzydenne kypca ¢usnku 6a30BOro ypoBHs B 10 Kjacce OCYIIECTBISIETCS ¢ YIETOM
COJIepKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTEeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule nonsamus, CBSI3aHHbBIE C N3YYCHHEM METO/I0B HAyYHOTO ITO3HAHUS:
sBIICHUE, HAyYHBIN (DakT, TUIOTe3a, (pr3ndeckasl BETUYMHA, 3aKOH, TEOpPHs, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICTTMPOBAHKE, MOJICTh, U3MEPECHHUE.

Mamemamuxa: penieHre CHUCTEMbl YpaBHEHHM, JIWHEHHas QyHKUus, mnapabora,
runepOona, ux rpadUKd M CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIUU: CHUHYC, KOCHHYC,
TAHTeHC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO, BEKTOPHI M UX
MPOEKIIMK Ha OCH KOOPJAMHAT, CII0KEHHUE BEKTOPOB.

buonoeus: wmexanndyeckoe BWKCHHE B JKMBOW mpupone, auddysus, ocmoc,
TEIJIOOOMEH KUBBIX OPTaHW3MOB (BUIBI TEIUIOTIEpEayl, TEIUIOBOE DPaBHOBECHE),
AIEKTPUYCCKHUE SIBJICHUS B )KUBOU TIPUPOJIC.

Xumus: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH W Tra3os,
AIIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOIUTHIECKAS TUCCOIHAIINS, TaIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE MBMXKCHHM C HCIOJIB30BAHHEM MEXaHHU3MOB, YYET
TPEHUsI B TEXHHUKE, MOJIIMITHUKW, HCIOJb30BaHWE 3aKOHA COXPAHEHHS HMITYyJIbCa B
TeXHUKE (pakeTa, BOAOMET W JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, MapoBas
TypOrHa, OBITOBOM XOJOIWILHUK, KOHAUITHOHED, TEXHOJOTHH TOJIYYCHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCJIE HAaHOMATEPUAJIOB, W HAHOTEXHOJOTHH, JJICKTPOCTATHYCCKAS
3aIuTa, 3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTED,
AJIEKTPOHArPEeBATEIbHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTossHHBIE MarHuTHL. B3anMoAEHCTBUE TOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJIE.
Bektop marHutHOM uMHAyKuMU. [IpuHOMO cyneprno3uuuu MarHUTHBIX nosied. JluHum
MAarHUTHOM WHAYKUMM. KapTuHa JHUHUNA MAarHUTHOM MHAYKIUU TIOJS TOCTOSIHHBIX
MAarHuTOB.

MarauTHoe moje MPOBOJHHMKA C TOKOM. KapTMHa NWHUN WHIYKIMA MarHUTHOTO
MOJISl JUTMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIEBOTO MPOBOIHUKA, KATYIIIKU C
TokoM. OnbIT OpcTeaa. BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBlieHHE. [[BH>KEHUE 3apsHKEHHOW YacTUIBI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHiia.

SIBiieHME BIEKTPOMArHUTHOW HMHAYKIMHU. [IOTOK BEKTOpa MarHWUTHOW WHIYKILIMH.
DJIIEKTPOJIBHXKYIIAS CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHUTHOM MHAyKInKu Dapanes.



BuxpeBoe snexkrpuueckoe mnojie. DNeKTPOABUKYILAS CHIIA UHAYKIMHU B IPOBOAHUKE,
JBIKYIIEMCSI IOCTYNAaTENIbHO B OAHOPOIHOM MAarHUTHOM II0JI€.

IIpaBuino Jlenna.

NHIyKTUBHOCTS. SIBneHue CaMOMHIYKIIHH. DIIEKTPOABHKYIIAS cuia
CaMOWHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHHuecKre yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: MOCTOSIHHbIE MAarHHTBHI,
ANEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHULl, MHIYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MATHUTHBIM MOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anMozeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE 3IIEKTPOMAarHUTHOW HHIYKLWH.

[Ipasuio Jlenua.

3aBUCUMOCTb  3JIEKTPOJBIKYIIEH CHUJIBl HMHAYKIUU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO TIOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

M3yueHne MarHuTHOTO OISl KaTyIIKU C TOKOM.

HccnepoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEDAHUA

KonebarenbHnas cucrema. CBOOOIHBIE MeXaHWYeCcKHe KoJyieOaHus. ['apMoHHYECKUE
konebanus. Ilepuon, wactora, ammutyna U (aza koneOanuid. [IpyKWHHBIN MasTHUK.
Marematuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOanui. IIpeBpaienue
SHEPIruM MPU TAPMOHUUYECKUX KOJICOaHUSIX.

Konebarenbublii KOHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIC KOJICOaHUsI B UJI€AJIbBHOM
KoJiIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHMYECKUMH W JJICKTPOMArHUTHBIMU
koneOanusimu. ®opmyrna TomcoHa. 3aKOH COXpaHEHUS DHEPTUM B  UACATHBHOM
KoJIebaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarolux KojieOaHUsX. BBIHYKIEHHBIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

ITepemennsbiii Tok. CHHYCOUIaNbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOLIEE 3HAUCHUE CUJIBI TOKA U HANIPSIKEHUSL.



Tpancopmarop. [IporsBoacTBO, nepeaada u NOTPeOICHUE IEKTPUUECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE AEKTpo3Hepruu. KynbTypa HCHOJIb30BaHUS
AIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HH.

TexHuyeckre yCcTpOMCTBA U MPAKTUUYECKOE NMPUMEHEHHE: DJIEKTPUYECKHIM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB  KoJyieOATeNIbHOW  CUCTEMbl  (TIPYKUHHBIM WM
MaTeMaTUYECKUI MAsTHHK).

Habmronenue 3aryxaromux KojieOaHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuwiorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKAa W HANpSOKEHUS OT BPEMEHM) st
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pezonanc mpu  MNOCIENOBATENIbBHOM  COEAMHEHUHU  PE3UCTOpa,  KATYLIKH
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mogens TUHUYU AIEKTpOonepeaauH.

Vyenuueckuii sxcnepumenm, nabopamopisie pabomol

HccnenoBanue 3aBUCUMOCTH MEepUOa MabIX KOJIeOaHHWM Tpy3a Ha HUTU OT JJIMHBI
HUTH U MaccChl Ipy3a.

UccnenoBanne mnepeMeHHOrO0 TOKa B IEMHM W3 MOCIEIO0BATEIBHO COCAMHEHHBIX
KOHJICHCATOpa, KaTYyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbLE 6OJIHbL

Mexannueckue  BOJHBI, ycioBusi  pacnpoctpanenus. Ilepuon.  Ckopoctb
pacrpocTpaHeHus U JJiMHa BOJIHBL. [lonepedynsie U mpoaoiabHble BOHBL. HTepdepenius
1 qudpakius MEXaHUUYECKUX BOJTH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3IyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B snexrpomarnutHoii BosiHe. CBolicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXXEHHWE, MpeJoMJICHUE, TMojspu3ainus, audpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37E€KTPOMAarHUTHBIX BOJIH. [[pMeHEeHHE JIEKTPOMAarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHLIMIBI pagnuOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre  yCTpPOMCTBA M NPAKTUUECKOE TPUMEHEHHUE:  MY3bIKaJIbHbBIC
MHCTPYMEHTBI, yJIbTPA3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

O6pazoBaHue U pacCIPOCTPAHCHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone6mronieecs Teo Kak UCTOYHHK 3BYKa.



HabGnronenue otpakeHus: U NpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenimm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U 4acTOTOMH
KOJIeOaHU.

HccnenoBanne CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPAXXEHHUE, IPEIOMIICHHUE,
noJisipu3anus, rudpakuus, uaTepdepeHITHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamosinHEHOE PacIpOCTPAHEHUE CBETA B OJIHOPOJHOMU
cpene. JIyu ceera. ToueuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus ceta. [locTpoeHre n300paxeHuil B IIIOCKOM
3epKale.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIOTHBIM MMOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yrol MOJTHOrO BHYTPEHHETO
OTPAKEHHSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonie u paccerBarouie JuH3bl. ToHKasg nHH3a. DOKYCHOE pacCTOSIHUE U
onTHYecKas cujia TOHKOW JMH3BL. [locTpoeHune wu300pakeHHii B coOMparonux U
paccenBarOIMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Untepdepeniuus cBera. KorepeHTHbIE WCTOYHUKHU. Y CIOBHS
HaOJIIOJICHUST MAaKCUMYMOB M MHUHHMMYMOB B HHTEP(EPEHLUMOHHOW KapTUHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpaxkiumonHas peméTka. YciIoBUe HAOIIOJACHHS TJIaBHBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHrueckre yCTpOKWCTBAa U MPAKTUYECKOE MPUMEHEHHUE: OUKH, Jyma, (oToanmnapar,
MIPOCKIIMOHHBIN anmnapar, MHUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AUGpaKIIUOHHAsS
peLIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpoCTpaHEHUE, OTPAKEHHUE U MpesioMyieHre cBeTa. OnTuyeckue
PUOOPHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ MOMONIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 JUGPAKIUOHHON PEIETKH.

Habmronenune nonsipu3aliny cBeTa.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne nokasaress npeoMiIeHus CTEKIa.
HccnenoBanue cBOWCTB N300pakKeHU B JTHMH3AX.
Habutoienue nucnepcuu cBera.

Pazgena 6. OcHOBBI clielUAJIBHOM TEOPHH OTHOCHTEIBLHOCTH
I'paauiel TPUMEHMMOCTH KJIACCHMYECKOM MeXaHuku. [locTynaTel crennanibHOU
TEOPHUH OTHOCUTEJIBHOCTU: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IPUHLIAII
OTHOCHUTENBHOCTH DUHILTEHA.
OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U COKpPAILLEHUE JJIUHBI.
DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MacChl € DHEPTUEN U UMITYJICOM PEIITUBUCTCKON YaCTULIBI. DHEPTHS IIOKO.

Pazgen 7. KBanToBasi pusnka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBA3u sHEpruM (POTOHA C €ro 4acToTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u wuccieaoBanue ¢otoddpdexra. Onbitel A. I'. CronetoBa. 3aKOHBI
dotoapdexra. VYpaBHeHue OiHmTerHa I8 GdoTodpdexra. «KpacHas TrpaHHIIA»
dhororddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA W  IPAKTUYECKOE NpUMEHEHHE:  (HOTOIIEMEHT,
(dboToIaTUMK, COJIHEUHAas: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombitel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas monens aroma. Ilocrynarel bopa. M3nyuenue u nornouieHue GOTOHOB NpU
IIEpexo/ie aToMa C OJTHOTO YPOBHS SHEPruu Ha Apyroul. Bunsl cnexktpos. CIIEKTp ypOBHEN
SHEPrUU aromMa BOJA0POJIa.

BonnoBeie cBoiictBa wactuu. Bomusl ge bpounnma. KoprnyckynsspHO-BOJTHOBOU
Ty aJIA3M.

CHoHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHUYecKre YCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIM aHaIu3
(cnekTpockor), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.



HaGnronenue nuHeHyaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JTOKA3bIBAIOIIUE  CJOXKHOCTh  CTpOEHHs  simpa. OTKpbITHE
paanoaktuBHOCTH. OmnbITel Pe3epdopna mo omnpeneneHuio cocTaBa pagdOaKTUBHOIO
uznyuyenusi. CBoiicTBa anb(a-, Oera-, raMMa-u3nyudeHusi. BiusHue pagroakTHUBHOCTH Ha
KUBbIE OPTAHU3MBI.

OtkpeITHE TTpOoTOHA U HeWTpoHa. HykinoHnHas moxens siapa ['elizenoepra—lIBaHeHKo.
3apsn sapa. MaccoBoe uncio sjpa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amMMa-uzmydeHue.
3aKOH paJuO0aKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakunu. JleneHue u CUHTES sI€ep.

SAnepubiit peakrop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M MEPCHEKTUBBI SAECPHOU
AHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI IAEPHOU SHEPTETUKH.

OnemMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeTop1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

®dyHaamMeHTalnbHbIe B3auMoeicTBus. EqMHCTBO (pu3nuecKoil KapTUHBI MUpa.

TexHuuecKue YCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHE: JI03UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast boMoa.

Jlemoncmpayuu

CU€TurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU

Ortanel pa3BUTHS acTpOHOMMHM. lIpukiagHOE W MHPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro He6a. Co3Be3nust, spKue 3BE3/1bl, JIAHEThI, UX BUAMUMOE JBH)KEHUE.

ConnedyHas cucrema.

Connue. Conneunass akTUBHOCTh. VcTounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. /[narpamMmma «CHEKTPAJbHBIA KJIACC — CBETUMOCTB». 3BE3BI
TJIABHOM TMOCIEN0BATEIbHOCTHA. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3[ IJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXO0XKIEHUH 1 3BooMK CoHIa U 3BE31. DTallbl )KU3HU 3BE3L.

Mueunsiii [Iyts — Hama ["anaktuka. [lonoxenne u arxenune CosHna B ['anakTuke.
Turnsl ranakTuk. PagroranakTuky U KBazapsl. YEpHBIE ABIPHI B sApax TAIAKTHUK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa06:ma. Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsnydeHue.

MacmrabHas crpykrypa Beenennoil. Meraranaktuka.



Hepeménnsie mpoosieMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGmionenuss HEBOOPYKEHHBIM TJa30M C  HCHOJIb30BAaHHMEM KOMIIBIOTEPHBIX
NPUIOKEHUH JIJIsl ONPEACICHHs] MOJI0KEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEpHOro MOJyIIApUs U IPKUE 3BE3BI.

Habmronenus B teneckon Jlynsl, ruranet, Mieanoro I1ytu.

O06o01mariiee NOBTOpeHUE

Ponp pusukm u acTpOHOMUU B KOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIUANBHON U
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, Pojib U MeCTO (M3UKHM U aCTPOHOMHUU B
COBPEMEHHOM Hay4YHOW KapTHHE MHpa, pOjib (PU3NYECKOW Teopuu B (POPMUPOBAHUU
Npe/CTaBICHU O (U3NYECKOM KapTHHE MHpa, MECTO (PM3MUYECKON KapTUHBI MHpa B
o01IeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kjacce ocyliecTBisieTcsl ¢ y4€TOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTUKHU, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nousamus, CBSI3aHHbBIE C U3yYEHHEM METOJI0B HAYYHOT'O ITO3HAHHUS:
ABJIEHUE, HAy4HbIN (akT, Tunotes3a, pusnueckas BEIUUYMHA, 3aKOH, TEOpUs, HAOIIOIEHNUE,
JKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M HMX HPOCKUWH HA OCH KOOPAMHAT, CJOKEHUE BEKTOPOB, ITPOM3BOJHBIE
AJIEMEHTApHbIX (DYHKUMN, MPU3HAKK MOAOOHMS TPEYroJIbHUKOB, OINpPEAENICHUE IUIOMIAIH
I0CcKuX Guryp u oobéma Ted.

buonocusa: >nekrpuyeckue SIBIEHUS B )KMBOM MPUPOJE, KOJeOaTelbHbIE IBHKEHUS B
YKUBOU IIPUPOJIE, ONITUYECKUE SBJICHUS B JKUBOU MPUPOJE, AEUCTBUE PAIUALINM HA KUBBIE
OpTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasd CTPYKTypa TBEPIABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpagusa: MarHuTHBIE TOJIIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYI, (OTOCHEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU .

Texnonoeus:  JNTWHUM  JJEKTpollepenad, TEHEpaTop  IEPEMEHHOI0  TOKa,
AJIEKTPOJABUTATEIIb, UHIYKIMOHHAS II€4b, Pajap, PaIuONpPUEMHUK, TEIEBU30D, aHTCHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTtapes.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune yuebHoro npeamera «dusnkay Ha ypoBHE CpeaHEro oo1ero oopa3oBaHus
(6a30BBIIA  YPOBEHB) JOHKHO OOECHEYHUTHh JOCTHIKEHHUE CICAYIOMNUX JUYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS Yy4yeOHOTro mnpeamera «DPuU3MKa» TOTHKHBI
OoTpaxaTh  TOTOBHOCTb M  CIHOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUM, COOTBETCTBYIOIIMUX TPAJAUIIMOHHBIM IIEHHOCTIM
POCCUHCKOTO OOIlIeCTBa, PACIIMPEHHUE >KU3HEHHOTO OIbITa WU OIbITAa JACATEIBHOCTU B
MPOIECCe peaiu3allud OCHOBHBIX HAINPAaBJICHUN BOCHUTATEIBLHOM NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOY4YaIOIIErocsi Kak AaKTHUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

PUHATHE TPaAUIMOHHBIX 00111e4eI0BEYECKHUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO [IEATEIBHOCTh B HMHTEpPECAaX TIPaKIAHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3allNy;

YMEHHE B3aUMOJICUCTBOBATH C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C HUX
GYHKIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMUCKOM TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, IOCTHKEHUSIM POCCUUCKHUX
YV4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CUTyallUl0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYACh HAa MOpPAJbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTHM, B TOM 4YHUCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYash ACTETHKY HAy4HOTO TBOPYECTBA,
MPUCYIEro (PU3NYecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:



UHTEpeC K pa3audHbiM chepaMm npodecCuoHaIbHON AEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PUBMKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymyrieit
podecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pPa30BaHUIO U caMOO0Opa30BaHUIO B 00J1acTH (hU3UKH
Ha MPOTSKEHUU BCEH KU3HM;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYphI, OCO3HAHHE TJIOOATLHOTO XapakTepa
AKOJOTUYECKUX MPOOIIEM;

IJIAaHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKpYXKAIOIIEH cpele Ha OCHOBE
3HAHUA LIeJIEH YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA;

paCIIMpPEHUE OIBITA JSATEILHOCTH JKOJIOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUYECKON HAYKH;

OCO3HAHHWE TCHHOCTH HAyYHOW ACATEIHHOCTH, TOTOBHOCTH B TIPOIECCE H3YUCHHS
(M3UKA OCYIIECTBIISTh TPOCKTHYIO U UCCIIEAOBATEIIBCKYIO MEATEIbHOCTh HHANBUYAJTbHO
U B TpymIie.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Ba3oBble Jornuyeckne aeicTBus:
CaMOCTOSATEIILHO (POPMYIMPOBATh M aKTYaTU3HPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€
BCECTOPOHHE;
OTIPENICIIATH IEJH JACITSILHOCTH, 3a/1aBaTh ITapaMeTPhl U KPUTEPUHU UX JTOCTHKCHUS;
BBISIBIISATh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PAaCCMAaTPUBACMBIX (DU3UICCKHUX
SIBJICHUSX;
pa3pabaTeiBaTh IUTAH PEIICHUS TMPOOJIeMBl ¢ YYETOM aHaIW3a WMCIOIIUXCS
MaTepUaJIbHBIX U HEMAaTePUAIIBHBIX PECYPCOB;
BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTb, OIICHUBATh COOTBETCTBHE PE3YIbTAaTOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBATh W BBHINOJHATH PaOd0Ty B YCIOBUSAX PEATBHOTO, BUPTYaTbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.
ba3oBble ncciiegoBare/ibCKHe AeiiCTBUS.
BJIQJCTh HAYYHOH TEPMHUHOJIOTHCH, KIIOYCBBIMH TIOHSATHSAMH W  METOAaMH
(bu3nUecKoil HayKH;
BJIQJICTh HAaBBIKAMU YYE€OHO-MCCIIEIOBATEILCKOW W TPOCKTHOM EATETHHOCTH B
o0nacTu (U3MKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB
pereHus 3a1a4 GU3NIECKOro COACPIKAHUS, TPUMEHEHHUIO Pa3TUYHBIX METOIOB TTO3HAHUS;



BJIAIETh BUJAMU JIEATEILHOCTH IO MOJIYYEHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIPETALUH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX CUTYyallUAX, B TOM YHCIE MPH
CO37IaHUH YYEOHBIX TIPOEKTOB B 00acT (PU3NKH;

BBISIBIISITh NTPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTYaJU3UPOBATH 3a/1auyy, BBIIBUTaTh
rUNoTe3y €€ pelieHusi, HaXOAUTh apryMEHTHI JUJISl JI0Ka3aTeIbCTBA CBOUX YTBEPKICHHUIM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJyYCHHbIE B XOJ€ PEUICHUS 3a/laddl pe3yJbTaThbl, KPUTUYECKU
OLICHUBATbh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTbh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4K B 00pa30BaTEIbHON JESITEIIbHOCTH,
B TOM YHCJIE IPU U3yUYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLEHUBATh MPUOOPETEHHBIHN OIIBIT;

YyMEThb  TEPEHOCUTh 3HAHUS MO  (U3MKEe B  MPAKTHYECKYI0  00JIacTh
KHU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OPUTHHAIBHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJA/IeTh HAaBbIKAMU TMOJy4YE€HHUs HHPOpMAUK (U3HYECKOTO COJEp)KaHUS W3
HMCTOYHUKOB pA3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOUCK, aHaJu3,
CUCTEMATHU3allMI0 M HMHTEPIpETalri0 HHPOpMAMK pa3M4HbIX BUAOB U (opm
Mpe/ICTaBICHHUS,

OILICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIOJb30BaTh CPEACTBa MH(POPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 33]a4 C COOJII0/IEHUEM
TpeOOBaHUII JPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKaHMA B PA3NMYHBIX (popmarax c y4éTom
Ha3HaueHUsT WH(OpMAIMKM ¥ 1ENEeBOM ayJuTOpUH, BBIOUpass ONTUMAIBHYIO (OpMy
NPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHHUKATHBHBIC YHHBEPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:
OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacro3HaBaTh NPEANOChUIKA KOH(MIUKTHBIX CUTYAllUd U CMSTYAaTh KOH(DJIMKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PECHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW W WHIMBUIyAIbHOU PabOTHI;
BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUN C yUETOM OOIIUX HHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;
NPUHUMATh 1€ COBMECTHOUN AEATEIIbHOCTH, OPraHW30BBIBATH U KOOPJIMHUPOBATH
JNEUCTBHUS MO €€ NOCTUKEHUIO: COCTABIIATH IUIAH AEHUCTBUN, PACIIPEICIISATh POJIU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM padOTHI;



OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa MU KaXKJIOTO yYaCTHHUKAa KOMAH[Ibl B OOLIMii
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh  HOBbIE  IPOEKTHI, OLEHHWBaTh WJAEU C MO3UMLUUU  HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETUYECKOE IOBEJIECHUE B PA3NIMYHBIX CUTYALMSIX,
IPOSIBIISITH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISTH MO3HABATENBbHYIO JACSITENbHOCTD B 00MacT (HU3HKU
¥ aCTPOHOMUH, BBISBIISTH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHHS PACYETHBIX M KAUYECTBEHHBIX 3a/1ad,
IUTaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ YYETOM UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JieaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelIcHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIMUA B 00JIACTH (PUBHKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTyalldsiM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJE€Th HAaBBIKAMHM I[103HABATEJIbHONW pe(pIEKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI pedieKCHr MJii OIEHKH CHUTyallud, BBIOOpa BEpPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TI0 UX CHIKEHUIO,

MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

IPUHUMATH ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIN3€ PE3YyJIbTATOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OMIUOKH.

B mnponiecce noCTHXKEHUSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrPAMMBI IO
(dbu3uKe 19 ypoOBHS CpeAHEro o011ero o0pa3oBaHusl y 00yJarOIIUXCsl COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, IPEANOIaralomuii copMupoBaHHOCTD:

CaMOCO3HAaHUS, BKIIOYAIONIETO CIOCOOHOCTh TOHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHsSI COOCTBEHHON SMOIMOHAIBHOU cdepbl, ObITh
YBEpPEHHBIM B ce0¢;

CaMOpEryJMpOBaHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, YMEHHE  MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE, CIIOCOOHOCTh aAanTHPOBATHCS K AMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEW MOTUBALIMH, BKIIOYAIOICH CTPEMIIEHUE K JOCTHKCHUIO LIEIIU U yCIIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHE IEUCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHHUMATh SMOIIMOHAIBHOE COCTOSHUE
APYTUX, YUUTHIBATh €0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAWBATh OTHOILUEHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kjacce mpeAMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUpPOBaTh Ha NpHUMEpax pojdb U MecTo (U3UKH B (QOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B [IPAKTUYECKOU JEATEIBbHOCTH JIIOJIEH;

YUUTBIBaTh TPAHUIIbI IPUMEHEHHSI U3YUYEHHBIX (PU3UUECKUX MOJENEH: MaTepuaibHas
TOYKA, WMHEpLMAJIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEJIO, UACANBHBIM ras,
MOJEJIA CTPOCHHMS Ta30B, KMJIKOCTEW U TBEPABIX TEJ, TOUCUYHBIA SJEKTPUUYECKUN 3apsi
IIpH peleHuu (PU3NIECKuX 3a1a4;

pacrno3HaBaTh (PU3NYECKUE SBJICHUS (POLIECCHI) U OOBICHATHh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUHU CTpOEHUS BELIECTBA WU
ANEKTPOJMHAMUKHU: PABHOMEPHOE MW PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUXKECHHE,
CBOOOJHOE MaJ€HHE TEJ, IBMXKEHHE IO OKPY>KHOCTH, MHEPLHS, B3aUMOJCIHCTBUE TEl,
muddy3us, OPOYHOBCKOE NIBMIKEHUE, CTPOCHUE YKUJKOCTEH U TBEPIBIX TeJ, U3MECHEHUE
o0ObéMa Ten mpu HarpeBaHUM (OXJIAXKICHHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCAlWs, [UIaBJICHUE, KPUCTAIUIN3ALMs, KUIIEHUE, BIAXXHOCTh BO3/1yXa, NOBBIICHNE
JABJIEHUSl Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY MNapameTpaMu
COCTOSIHUS Ta3a B M30MPOLECCaX, AJIEKTPU3ALIUS TeJl, B3AUMOJECHCTBUE 3apsI0B;

ONMKCHIBATH ~MEXAHUYECKOE JBUKEHUE, MCHOJb3yd (PU3NYECKUE BEIUYMHBIL:
KOOpJIMHATA, IyTh, MEPEMEIIEHNE, CKOPOCThb, YCKOPEHHE, Macca Teja, CUjla, MUMITYJIbC
Tena, KWHETHYeCKas OJHEeprusi, MOTCHLMaJbHas »JSHEprus, MexaHuueckas padora,
MEXaHUYecKas MOIIHOCTb; MPHU ONUCAHUU MPaBUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUSI W E€IUHULBI, HaXOAUTh (HOPMYJIbI,
CBSI3bIBAIOILME TAHHYIO (PM3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh MU3YYECHHBIEC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJIICHUSA, HUCIIONb3YS
¢u3nueckue BETUYMHBI: JAaBJICHUE Ta3a, TeMIlepaTypa, CpeAHssl KUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBMXKEHHSI MOJIEKYJI, CPEAHEKBAIpaTUUYHASL CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIUIOThI, BHYTPEHHsSI JHeprusi, pabora raza, KOI(PPHUIMEHT TOJIE3HOTO JEUCTBUS
TEIUIOBOTO JIBUTATENs; IMPH ONHUCAHWU MPaBWIBHO TPAKTOBATH (PU3WYECKUI CMBICIT
UCIOJIB3YEMBIX BEJIMYMH, HX OOO3HAYeHHs] M EIUHUIBI, HAXOAUTb (OpMyIIHI,
CBA3BIBAIOILIME JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEJIMYMHAM;



ONUCHIBATh M3YUYEHHBIE DJJIEKTPUUYECKHE CBOICTBA BEIECTBA M JJIEKTPUUYECKUE
aBleHUsl (IPOLECCHI), HCMONb3ysd (PU3NYECKUE BEIMYMHBI: DJIEKTPUUYECKUM 3apsil,
ANEKTPUYECKOE M0JI€, HANPSHKEHHOCTh MOJS, MNOTEHLHAN, Pa3HOCTh MOTEHUMWAJIOB; MNpU
ONKCAaHUU MPaBUWIBHO TPAaKTOBaThb (U3UYECKUN CMBICI MCIOJIb3YyEMbIX BEIMYUH, HUX
0003HaUYEHNUsA W E€AMHHULBI; YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3MUECKYIO
BEJIMUMHY C APYTUMHU BEIMYNHAMU;

aHAJIM3UPOBATh (PU3NUECKUE MPOIIECCHI U SIBICHUS, UCTIOIB3Ys PUINUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOTo Tsarotenus, |, |1 u 11l 3akonsr HeroToHa, 3aK0H coXpaHeHus
MEXAHUYECKOM 3HEPIUH, 3aKOH COXPAHEHMs] MMIYJbCa, NMPUHLUI CYNEPHO3ULUU CHUJI,
IOPUHLHMIT PaBHOINPABUS WHEPLMAIBHBIX CUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO
TEOPHIO CTPOCHHS BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b CPEIHEW KWHETUYECKOW SHEPIHH
TEIJIOBOTO JIBMJKEHUA MOJIEKYJl C aOCOJIIOTHOW TEMIEepaTrypoi, NEpBbIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOIo 3apsna, 3akoH KyioHa, npu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHA, €ro MaTEeMaTHYeCKOE€ BBIPAXKEHHUE U
ycoBUs (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TNPUHLMUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BAHUS B [IOBCEIHEBHOW KU3HH;

BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHNIO (PU3MUECKUX SIBICHUN U MPOLIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HW3MEpPEHUHl, MNpH 3TOM (HOpMyIHpOBaTh
npobsieMy/3ajauy W TUIOTE3Y Y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEAI0KEHHOTO0 000pYI0BAHMS, IPOBOJAUTH ONBIT U (POPMYJIMPOBATH BHIBOBL;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE MU3MEPEHUS (PU3MYECKHX BEIUYMH, IIPU 3TOM
BbIOMpATh ONTUMAJIBHBINA CIIOCO0 U3MEPEHUSI U UCTOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH
MOTPEMIHOCTEN U3MEPEHN;

UCCJIE0BATh 3aBUCUMOCTH MEXY (DPU3NYECKUMH BEIMYMHAMH C HCIOJIb30BAHUEM
NPSAMBIX M3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTaThl
MOJIYYeHHOW 3aBUCUMOCTH (PU3WYECKHUX BEIMYMH B BUJE TaOMUI M rpauKoB, AeNaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIEI0BAHNS;

co0roAaTh MpaBuiia OE30MacHOrO TpyAa MpH MPOBEIECHUN UCCIEI0BaHUM B paMKax
y4eOHOIr0 3KCHEpPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON W TMPOEKTHON JEATEIBHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemath pacu€THbIe 3a/laddl C SIBHO 3a/laHHOM (PU3MYECKOW MOJEINbIO, HCIOJIb3YS
¢u3nueckue 3aKOHbI W MPHUHIMMBI, HA OCHOBE aHajiM3a YCIOBUS 3a/Jaydl BbIOHMpaTh
(U3UYECKYI0 MOJIENb, BBIACHITh (PU3MUECKHE BEIMUYUHBI U (HOPMYJIIbI, HEOOXOAUMBIC IS
e€ pelleHus, TPOBOJUTh PACUETHI M OLEHUBATH PEATBHOCTH MMOJTYYEHHOTO 3HAYEHUS
(hU3nYeCKO BEITMYUHBI,

pemiaTh KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUYUBYIO
LENOYKY PacCyXJICHUU C OMOpPOIl Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SBJICHHUSI;

UCIIOJIb30BaTh NpPHU pPEHIeHUH YYEOHBIX 3aJad COBpPEMEHHbIE HH(OPMAaIIMOHHbIE
TEXHOJIOTHH JJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEJCTaBICHUS y4eOHOU



U HAy4YHO-TIOMYJSIPHOM uWH(pOpMaluy, TMOJYYEHHOW W3 pas3InYHbIX HCTOYHMKOB,
KPUTHUYECKH aHAJIU3MPOBATH MOTy4yaeMyt0 HHPOPMAIIHIO;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEIO0 MHUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3MKE B IOBCEIHEBHON JKHU3HM IS
oOecrieueHus O€30MACHOCTH TMpH OOpalleHHd C M[OpuOooOpaMH U TEXHUYECKHUMHU
yCTpOMCTBaMH, JUIsI COXpPAHEHHUS 370POBbS M COONIONCHHS HOPM SKOJOTHYECKOTO
NOBEACHUS B OKPYXKAIOILEH CpPEaeE;

paboTaTh B IpYIIIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, IJIAHUPOBAThH
paboTy TPYMIIbI, PAIIMOHAIBHO PACHPEENHITh O0A3aHHOCTH U IUIAHUPOBATH JEATEIHLHOCTh
B HECTaHAAPTHBIX CHUTYyalMsX, AJ€KBAaTHO OLEHMBATh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB
IPyNIbl B pELIEHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K koHny oOydyenuss B 11 Kiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha NpPHUMEpPax poOJdb M MeCTO (U3MKH B (POPMHPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKOMN AESITENbHOCTU JIIOJIEH, LEIOCTHOCTh M €AMHCTBO (PU3UUECKON KapTHUHBI
MUpa;

YUUTBIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJEJEH: TOUEUHBIN
ANEKTPUYECKUI 3apsf, JIyd CBETa, TOYEHHbIH MCTOYHUK CBETA, SAEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO s]Ipa MpU PEIICHUH (PU3NYECKHX 3a]1ay;

pacrno3HaBaTh (PU3NYECKUE SBJICHUS (MPOLIECCHI) U OOBICHATHh UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM W KBAHTOBOM (DU3HMKHU: 3JIEKTPUUECKas MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEHUCTBHUS TOKA, B3aMMOJCHCTBUE MAarHUTOB,
ANEKTPOMATHUTHAS WHAYKIUS, JAEMCTBME MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM U
IOBWKYIIMWMCS  3apsifl, DJIGKTPOMAarHUTHbIE KoOJeOaHUs M BOJHBI, MPSMOJMHEHHOE
pacnpocTpaHEHHE CBETa, OTpPaKEHUE, MpeIoMIICHHEe, HHTeppepeHuus, Audpakuus u
noJIsipy3aIsl CBeTa, Aucrepcus cBera, ¢GoTtodnekrpudeckuil rhdext (pororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CIEKTpa aroMa BOAOpOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs palMOaKTUBHOCTb;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BelleCTBa (JIIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, IIEKTPUUYECKYIO MPOBOJMMOCTb PA3IMUYHBIX CpEeA) U IJIEKTPOMArHUTHBIE
ABJIEHUS (TIPOLIECCHI), UCMOAb3Ysl (PU3MUECKHE BEIUYMHBI: 3JIEKTPUUYECKUN 3apsii, cuia
TOKa, DOJEKTPUYECKOE HaIpsHKEHUE, DJIIEKTPUUECKOE  COIMPOTHUBIICHHE, Pa3HOCTb
MOTEHIMAJIOB, AIEKTPOJBIKYIIAs CHia, padoTa TOKa, MHAYKIMS MarHUTHOTO TOJIs, Cuila
Awmnepa, cuna JlopeHna, HMHIYKTUBHOCTb KaTYyIIKH, OJHEPrus 3JIEKTPUYECKOIO H
MarHMTHOTO TOJIEH, MEepUoJ M 4YacToTa KojieOaHWi B KoyeOaTeIbHOM KOHTYpeE, 3apsl U
CHla TOKa B MPOLECCE TapMOHUYECKHX BJIEKTPOMArHUTHBIX KosieOaHul, (POKycHOe
pacCTOSIHUE M ONTHYECKas CWia JIMH3bI, MPU ONHMCAHUM TPABUIBHO TPAKTOBATH



(GU3MYECKUN CMBICI UCTOIb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W €IUHUIIbI, YKAa3bIBaTh
(hopMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIMUUHY C IPYTHMH BEIIMUYNHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBLIC SBICHUS M TPOIECCHI, UCIONB3Ys (HU3UIECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M YACTOTA CBETA, SHEPTUS U
UMITYJIbC (POTOHA, MEPUOJ TMOTypachaaa, SHEPrus CBSI3U aTOMHBIX sijiep, PU ONMUCAHUU
NPaBUWJIBHO TPAKTOBATh (PU3MYECKUN CMBICT MCHIOJIB3YEMbIX BEIIMYWH, UX 0003HAUCHUS U
CAVHUITBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIHYHUHY C
JIPYTUMU BETMYMHAMH, BBIYUCIISITH 3HaYCHUE (DU3UUCCKON BEIMIUHBI,

aHAIM3UPOBaTh GU3MUECKHUE MPOIECCHI U SIBJICHUS, UCTIONB3YS (U3NUECKUE 3aKOHBI U
OpUHIUIBE 3aKOH OMma, 3aKOHBI IOCJEIOBATEIbHOTO W TMapaIeIbHOTO COETUHEHUS
IIPOBOAHUKOB, 3aKOH JIxoyns—J/IleHnma, 3aKOH DJIEKTPOMAarHMTHOM MHAYKLIHH, 3aKOH
OPSIMOJIMHEMHOTO  PAacTpOCTPAaHEHHsI CBETa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI
NpeIOMIICHUSI CBETa, ypaBHeHHEe OWHIITeHHAa 11 (oTod(d(deKTa, 3aKOH COXpaHEHUS
AHEPTUU, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHECHUSI DJIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpaHEHUsI MacCOBOTO 4YHCIIa, MOCTyJaThl bopa, 3aKoH pajuoakTUBHOIO pacmajaa, Mpu
ATOM pa3inyaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €T0O MAaTEMaTUYECKOE BBHIPAKEHUE U
ycioBus (rpaHullbl, 00J1aCTH) TPUMEHUMOCTH,

OMpeeNsaTh HANpaBJICHHE BEKTOpA HMHIYKIIMM MArHATHOTO TIOJISI MPOBOJHHKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3[]aBaeMOE€ IUIOCKHM 3€pKajoM, TOHKOM
JINH30M;

BBITIOJHATH 9KCIIEPUMEHTHI TI0 UCCIICTOBAHUIO (PU3UUECKUX SBJICHUN U MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHIl: Mpu 3STOM (POPMYJIHPOBATH
npobiieMy/3agadyy M THIOTE3y Y4YeOHOTO OKCIEpPHMEHTa, COOHMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYyI0BaHMUSI, IPOBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIIECTBJIATh TPSIMBbIC U KOCBEHHBIC M3MEPCHUS (PU3MUECKUX BEIWYUH, MPH ITOM
BBIOMPATh OMTHMAJIBHBIN CTIOCO0 M3MEPEHUS U UCIIOIh30BaTh N3BECTHBIC METOJIBI OTICHKU
MOTPEMIHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH C UCIOJIb30BAHUEM MPIMBIX
W3MEPCHHUI: TIPH JTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATH pPE3yIbTaThI
MOJTyY€HHOW 3aBHUCHUMOCTH (DU3MYECKHX BEIWYMH B BUAEC TaOIWIl M TpaduKOB, IenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHNUS,

coOmro/1aTh MpaBuia 6€30MacHOro Tpyaa MPpU MPOBEICHUH UCCIEAOBAaHUN B pamMKax
y4eOHOro H3KCIEpHUMEHTa, Y4YEOHO-UCCIIEOBATEICKON U MPOEKTHON MAESITENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTO 000pyA0BaHNS;

pemath pacu€THbIC 3a/addl C SIBHO 3aJlaHHON (PU3WYECKOW MOMAEINBIO, HCIOIB3YS
(dbu3MYecKue 3aKOHBI W TPUHIUIIBI, HAa OCHOBE aHajn3a YCJIOBHUS 3aJaud BBIOWPATh
(U3UYECKYI0 MOJIEIb, BBIACIITH (PU3HUECKUE BETUYUHBI U (POPMYJIIBI, HEOOXOIUMBIE IS
e pemieHus, TPOBOAWUTH PACUETHl M OIEHUBATH PEATBHOCTh TMOJIYYCHHOTO 3HAYCHHSI
(hbU3nYeCKON BETMUYUHBI,



pelmaTh KauyeCTBEHHBIE 3a/1aud: BBICTPAaUBATH JIOTUYECKH HENPOTUBOPEUYUBYIO
IIEMOYKY PACCYXICHUI C OMOPON HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSL;

UCIIOJIb30BaTh NpPHU pPEHICHUM YYEOHBIX 3aJad COBpPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTUH JJI1 TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMM U MPECTABICHUS YUeOHOU
U Hay4dHO-TIOMYJSIpHOW uWHMOpMAIMK, TOJYYeHHOW U3 pa3JIUYHBIX HMCTOYHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOIyIaeMyH0 HHGOPMAIIHIO;

OOBSCHATH TPHUHIUIIEI MEUCTBHUSI MAIWH, TPUOOPOB W TEXHUUYECKHX YCTPOMCTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOTIO UCIIOIb30BAHHUS B MIOBCEIHEBHON KU3HH;

OPUBOJUTHL TPUMEPHl BKJIAJa POCCUUCKHX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPa, B PA3BUTHE TEXHUKH H
TEXHOJIOTHUH;

WCIIOJIh30BaTh TEOPETUYECKHE 3HAHUSA 10 (M3MKE B IOBCEIHECBHOW JKWU3HM IS
oOecrieueHuss 0€30MaCHOCTH TpU OOpalieHuH C M[pudopaMu W TEXHHUYECKUMU
yYCTPONCTBAMHU, [JIi COXpPAHEHUsS 3JI0pPOBbS W COOJIIOJICHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B Irpynme C BBINOJTHEHUEM Pa3JIMYHBIX COLMANIbHBIX POJICH, MIaHUPOBATH
paboTy TpYIIIbI, PAIMOHAIBHO PACIIPEACNISITh 005I3aHHOCTH U TUIAHUPOBATH JCSTEIHHOCTD
B HECTAHJAPTHBIX CHUTYallMsIX, aJE€KBATHO OLIEHUBATh BKJIaJ KaXXJOTO M3 YYaCTHHKOB
TPYIIBI B peIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/mm P Kourpoububle IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
bu6nmoreka [IOK
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 10 0.5 https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
22 Huramiica 1 2 https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2. 1 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 0 https://m.edsoo.ru/7f41bf72
Hroro mo paszneny 31
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 12 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TEPMOAHHAMHKI1 13 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 8 bubmmoreka [JOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro o paszneny 33

Paznea 4. JIEKTPOJJUHAMUKA
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bu6mmoreka [IOK

1 IICKTPOCTATHKA 15 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYeCcKuid TOK. Toku B bubnmoreka [JOK
4.2 21 1,5
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 36
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. JIeKTpoMarHuTHast bubnmoreka [JOK
11 16 1 3
WHYKIUS https://m.edsoo.ru/7f41c97c
Wroro mo paszneny 16
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 16 5 bubnuoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97¢c
99 MexaHuueckue U 3JIeKTPOMarHUTHHIE 9 1 bubmmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢c
bubmuoreka [JOK
23 Onrika 16 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 41

Paszea 3. OCHOBBI CIEIIMAJIbHOMU TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 5 1 bubnuoteka [JOK
' OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 6
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1
IIEMEHTBI KBAHTOBOH ONTHKH o https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
42 CTpoetiiie aToMa ! https://m.eds00.ru/7f41¢97¢c
4.3 ATOoMHOE SApO 8 bubnuotexa [JOK
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https://m.edsoo.ru/7f41c97c

Uroro no pasneny

24

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 8 1 ngjﬁ;f;igﬁﬁ £41c07C
Hroro no pazueny 8
Pa3nen 6. OBOBLIAIOUIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngjﬁ;fg;?rouﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8

INOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No Tema ypoka

KoanyecTBo 4acoB

Bcero

Kp

ILp

Jara DJIeKTPOHHbIE
U3y4YeHHs:  UHM(PpPOBbIE
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oOpa3oBaTeJibHbIE
pecypcsbl

1 ®duszuka — Hayka o npupoje. Hayunbsie MeToabl IO3HAHUSI OKPYKAIOLIETO bubmumoreka [IOK
' Mupa https://m.edsoo.ru/ff0c32e2
5 Ponb 1 MecTo (pu3HKU B OPMUPOBAHUN COBPEMEHHOM HAYYHOU KAPTUHBI bubnnoreka [HOK
MHPA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6
3 Mexanunyeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUKEHUSI. §1,3 bubnnoreka [HOK
[Tepemernienue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4, Pemenue 3agau no reme «Kunemartuka»
5. PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE §4,8 bubamorexa LOK
https://m.edso0.ru/ff0c3620
6. Pemenue 3amau no reme «KunemaTtukay
7. PaBHOyCcKOpeHHOE IPSIMOIMHEHHOE IBUYKEHUE §9 bubmmorexa [JOK
https://m.edsoo.ru/ff0c372e
8. Pemenue 3anay no teme «KunemaTtuka
9. CBobOoaHoe nageHue. Y ckopenue cBo0oHoro najgeHus. JlaboparopHas 05  §10 bubnuotexa [JOK
pabora «3yduenue aBuKEHUS Tena, OPOIIEHHOTO TOPU3OHTATIHLHOY https://m.edsoo.ru/ff0c39cc
10.  Pemenwue 3amau no Teme «KuHemaTrkay
11 KpuBonunelinoe aBuxenue. J[BrkeHrne MaTepuaibHOM TOUKH 110 §11 bubnuotexa [JOK
OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
12.  Pemenwue 3amau o Teme «KuHemaTrkay
13, [Ipunuun otHocutenbHOCTH ["anunes. HepuuanbHble CHCTEMBI OTCUETA. §26.20 bubnunoreka [JOK
IlepBb1it 3ak0oH HproToHa https://m.edsoo.ru/ff0c3be8
14, Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoit 3akon HeroToHa §18,19,21 bubnuorexa [JOK
JUIsL MATEPUAIIBHON TOYKHU https://m.edsoo.ru/ffOc3be8
15. Pemenue 3agad nmo teme «/{mHamMuka»
16.  Tperuii 3akoH HploTOHA 17151 MaTepUaibHBIX TOYEK §24,25 ng:s?ﬁr?]?:;zgroulllff 0c3bes
17. 3akon BcemupHoro tsarotenus. Cuna Tspkectu. [lepBas kocMudeckas §27,28,31 bubnuorexa [IOK
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CKOPOCTb https://m.edso0.ru/ff0c3d00
18.  Pemenue 3agad no teme «/{mHamuka»
Cuna ynpyroctu. 3akoH ['yka. Bec tena. JJaboparopnas pabora §33,34 Eu6 1IOK
nOIMOTEeKA
19.  «MccrnenoBanue 3aBUCIMOCTH CHUT OCTH, BO3HUKAIOIIUX B MPYKUHE U 0,5
YHpyr ’ Py https://m.edsoo.ru/ff0c3e18
PE3UHOBOM 00pasiie, OT uX Aeopmarum»
Cuna tpenus. Koagduuuent tpenuns. Cuiia CONpOTUBICHUS IPU JBIKEHUH §36
20.  Tena B xXuAKOCTH Wi raze. Jlaboparopnas pabota «/3yueHne ABHKEHUS 0,5 bubmmorexa LIOK
' . ' patoOpHai p i ' https://m.edsoo.ru/ff0c3f76
OpycKa 1Mo HaKJIOHHOH IJIOCKOCTH.»
21.  Pemenue 3ama4 no teme «JluHaAMHKa»
29 [ToctynartensHoe U BpalareiabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena. §51 bu6mmoreka [IOK
" Mowmenr cusl. [Tne4o cuibl. Y CIIOBHs paBHOBECHS TBEPIOTO Tella https://m.edsoo.ru/ff0c41a6
93 Jlaboparopnas pabota «VccienoBanue yclioBUil paBHOBECHUS TBEPIOTO Tena, 1
" MMEIOILETO OCh BPAILECHUS.»
24 Nmnynbec maTepuanbHOM TOYKH, CACTEMbBI MATEPUAIIBHBIX TOYEK. MMIysibC §38 bubnuorexa [JOK
" cuJIbl. 3aKOH COXPAHEHHUS UMITY/Ibca. PEaKTUBHOE JIBHKEHHE https://m.edsoo.ru/ff0c43d6
25.  Pemenue 3aaa4 o TeMe «3aKOHBI COXPAHEHHUSI B MEXaHUKE)
26 Pabota u momtHoCTh critbl. KuneTnueckasi HEprusi MaTepUaIbHOW TOUKH. §40,41 bubnunoreka [JOK
" Teopema 00 U3MEHEHUN KHHETHIECKOW SHEPTHU https://m.edso0.ru/ff0c4502
27. Pemienue 3ama4 o TeMe «3aKOHBI COXPAHEHUS B MEXaHHUKE»
[TorenmmanesHas sHeprus. [loTeHunanbHas SHEPTUS YIPYTrO §44
28.  nmedhopmupoBaHHON NpYXHHBI. [l0TEeHITMAIEHAS SHEPTHS Tella BOJIN3H bubmmorexa [JOK
' pMHp Py ' P https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMITH
29. Pemenue 3ama4 1o TeMe «3aKOHBI COXPAHEHUSI B MEXaHUKE)
[ToTennuanpHble U HETOTEHIIUATBHBIE CHITBI. CBSI3b PaObOTHI §45,46
. bubmuorexa [JOK
30.  HEMOTCHIMAIBHBIX CHJI C HK3MEHEHUEM MEXaHUIEeCKOW YHEPTHH CHCTEMBI TEIl.
N https://m.edsoo.ru/ff0c478c
3aKOH COXpaHCHHS MEXaHUYEeCKOH YHEPTHH
31. JlaGoparopHas pabota «lccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM 1 mnoBTopuTh
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MEXaHUJeCKOMH SHEPIUH TCIa»

§1-46

32.  Pemenue 3a7a4 1o TeMe «3aKOHBI COXPAHEHUSI B MEXaHUKE)
33 Kontponbnas padora nmo teme «Kunemaruka. Jlunamuka. 3aKoHbI bubnnoreka [HOK
" COXpaHEHUs B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
34 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON Teopun. bpoyHoBCKoOe §53(crp. bubnmoreka [JOK
" newkenue. Juddysus 176,177).55  https://m.edsoo.ru/ffocadc2
35 XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BellecTBa. Moaenu §56
" CTpOEHHs ra30B, XKHUAKOCTEN U TBEPIBIX TEI
§53(ctp.
36.  Macca monekyn. KommuectBo Bemectsa. [locrostHHast ABoraapo 177,179)
37.  Pemenue 3aga4 no Teme «OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUI
" §59,60(ctp.
38 TemoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp
" Uenbcust 198-200)
N §57 bu6mmoreka [IOK
39. U MKT. MKT
JICATIDHBII T3 B OcHoBHOE ypasHeHHe https://m.edsoo.ru/ffOc4fde
§60(ctp.20
40 AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHeil KHHeTUYeCKOU SHEPTUU 0- bubnuotexa [JOK
" IBWKeHHs MOJieKysl. YpaBHeHue Menzeneesa-Kianeiipona 203),63(ctp https://m.edsoo.ru/ffOc511e
.209-210)
41.  Pemenue 3a7a4 1o TeMe «OCHOBBI MOJIEKYSIPHO-KUHETUIECKON TEOPUIY
§63(cTp.21
0-
42.  3akon JlanpToHA. ['a30BbIC 3aKOHBI

211),65(3ak
OHBI)
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JlaGopatopHnas pabota «VccnemoBaHie 3aBUCUMOCTH MEX/Ty IapaMeTpaMu

43.
COCTOSIHHSI pa3peKEHHOT'0 Ta3a
44, H3omporeccsl B HICATBHOM I'a3e U UX rpaduecKoe mpecTaBiIeHre 365 bubmmorexa LIOK
' pon A P pedt https://m.edsoo.ru/ff0c570e
45.  Pemenue 3a1a4 1o TeMe «OCHOBBI MOJICKYJISIPHO-KUHETUIECKON TEOPUIY
BHyTpeHHss SHEPTrHs TEPMOIUHAMUYECKONW CUCTEMBI M CTIOCOOBI €8 §73,74,76(2
46. wu3menenus. KomnyecTBo TemoTel U padota. BHyTpeHHss SHEprus 51) bubmmorexa [JOK
' ‘ pabota. BHyTp P https://m.eds00.ru/ff0c5952
OJIHOATOMHOTO HUJICAIBHOT'O Ta3a
47.  Bwuasl Teronepenaun S bubmmorexa [JOK
' A e Terpanu https://m.eds00.ru/ff0c5c36
48 VY aenbHas TEIIOEMKOCTB BelecTBa. KonnyecTBo TeIIoTs! Ipu §76(ctp.25 bubimmoreka [IOK
" Temonepenave. AnuaOaTHEIN IPOIECC 1-252) https://m.edsoo.ru/ff0c5c36
49.  Pemenue 3aga4 1o TeMe «OCHOBBI TEPMOIUHAMUKI
50 [TepBblii 3aKOH TEPMOAMHAMUKHU U €TI0 TPUMEHEHHUE K U30ITPOLECCAM 378,79 bubmorexa LHOK
' P pMmon P pon https://m.edsoo.ru/ffOc5efc
51.  Pemenue 3agau no teme «OCHOBBI TEPMOJMHAMUKN
52.  HeobOpatumocTs mpolieccoB B mpupoze. Bropoit 3akoH TepMOAMHAMUKHI 381 bubmmorexa [OK
' P pott pupoae. BTop pMOA https://m.edsoo.ru/ff0c6230
53.  Ilpunnun aeiicteus u KI1J[ TernmoBo# MarmmHbI Sep20 bubmorexa HOK
' DI A 9-270) https://m.edsoo.ru/ff0c600a
54.  Tuxn Kapno u ero KII1/]
§82(ctp.27
55.  Pemenue 3amau mo Teme «OCHOBBI TEPMOIUHAMUKI 0-272)
56.  Dxkosiormyeckre MpoOIeMbl TETUIOIHEPTCTHKH §82(ctp.27



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

2-273)

. TOBTOPHTL bubnmoreka [JOK
57. O6o6maromuii ypok «MonekynspHas puzruka. OCHOBBI TEPMOIUHAMHUKHN) §53-82 https://m.edsoo.ru/f0c6938
58 KonTponbnas pabora mo Teme «MonekyinsipHas ¢usnka. OCHOBBI bubnnoreka [HOK
" TePMOJMHAMUKHU» https://m.edsoo.ru/ff0c6a50
§76(ctp.25
59. Ilapoobpa3oBanue u KoHAeHcaIus. VcriapeHue u KureHue . bubmmorexa LIOK
' POOLP ACHCAIL. P 253),68(cTP  pitps://m.edsoo.ru/ff0c63b6
.225-226)
60.  AOcoOoTHAs U OTHOCHTEIbHAS BIAKHOCTH BO3yXxa. HachIeHHBIHN TTa P22 bubmmorexa LIOK
' Ayxa. - P 6),70 https://m.edsoo.ru/ff0c64d8
61 Pemenue 3anay no Teme «ArperatHele cOCTOSIHUA BenecTBa. DazoBbie
" mepexomb»
62 TBépnoe Teno. Kpucraminueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB §72 bubnnoreka [JOK
" kpuctawios. JKuakue kpucrauisl. CoBpeMEHHBIE MaTEPHAITBI https://m.edso0.ru/ff0c65f0
63 Pemenue 3anay nmo Teme «ArperatHbie COCTOSIHUS BeliecTBa. PazoBbie
" mepexoms»
64. IlnaBieHwe W KpUCTALIM3AIMS. Y IeibHAs TerioTa tuiaBneHus. Cyommmanus TP bubmmorexa [OK
' P Baaide 4 i 2-253) https://m.edsoo.ru/ff0c6708
§76 bubnunoreka [JOK
65. VYpaBHeHue TemIOBOrO OayaHca https://m.eds00.ru/ff0c6820
66 Pemenwue 3a1a4 mo Teme «ArperatHble COCTOSIHHS BenecTBa. Da3oBbie
" mepexombh»
67 DJIeKTpu3anus Teil. DIEKTPUUECKUH 3aps. [[Ba Bua 3IEKTPUUECKUX §84(ctp.27 bubnuorexa [JOK
" 3apsoB 7-280) https://m.edsoo.ru/ffOc6bcc
68.  IIpoBOJHMKH, JUIIEKTPUKHU U MOTYIPOBOJIHUKU. 3aKOH COXPAaHEHHS §84(ctp.28 bubnuorexa [IOK
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DJIEKTPUYECKOTO 3apsa 0) https://m.edsoo.ru/ff0c6bcc
69. Pemenue 3a1a4 no teme «JIEKTPOCTATUKA»
N . . §85 bu6mmoreka [IOK
70.  BzaumoneiictBue 3apsnoB. 3akoH Kynona. Toueunslii anekTpruueckuii 3aps
A e Y P e https://m.edsoo.ru/ffOc6ce4
71.  Pemenue 3aa4 o teme «JIEKTPOCTATUKA»
79 Hanpsk€HHOCTD 3JIEKTPUYECKOro mosist. [IpUHIHIT Cynepro3uIium §88,89,90 bubmmoreka [IOK
" QJIEKTPHYECKUX ToJiel. JIMHUK HATPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
73.  Pemenue 3a1a4 no teme «JIEKTPOCTATUKA»
74 Pabora cuit anekrpocrarnyeckoro mois. [lorennnan. PazHocTs moTeHIMaioB §93,94,95 bubnmorexa LHOK
' P ' HHA t https://m.edsoo.ru/ff0c6f00
75 [TpOBOHUKY U AUDIICKTPUKH B IEKTPOCTATUICCKOM I0JIC. §92 bubnunoreka LIOK
" JlupnekTpuyecKas IPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
76.  Pemenue 3a1a4 no teme «JIEKTPOCTATUKA»
N §97 bubmmoreka [JOK
77. Onexkrpoémkoctb. Konaencaro
P 8 P https://m.edso0.ru/ff0c7126
78 DNeKTPOEMKOCTD MJIOCKOTO KOHEHCATOpa. DHEPTHS 3apSHIKEHHOTO §98 bubnuorexa [JOK
" KoHjeHcaTopa https://m.edsoo.ru/ff0c72c0
79.  Pemenue 3a1a4 no Teme «DJIEKTPOCTATUKA»
80. JlabGoparopHas pabota "M3mMepeHue 351eKTpOEMKOCTH KOHIeHcaTopa"
§97(ctp.32
[TpuHIMT NEHCTBUS M IPUMEHEHHE KOHIEHCATOPOB, KOMUPOBAILHOTO 4),
81. ammapara, cTpyiHOTO IpUHTEpA. DIEKTPOCTATHIECKAs 3aIINTA. 3a3eMIICHHE §98(ctp.32
ANEKTPONpUOOpPOB 6)
82 DNEeKTpUUECKUH TOK, YCIIOBUS €ro cyniecTBoBaHuA. [ToctossHHbIN ToK. Cuita §100,101

toka. Hanpspxkenue. Conporusienue. 3akon OMa Jij1s ydacTKa e
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Pemenue 3agad no reme «IlocTosTHHBIN AnekTpuueckuid ToK. Toku B

83. Pa3IMYHBIX CPENAX»
84, [TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE COSUHEHNE ITPOBOIHUKOB. 05 §102 bu6mmoreka [IOK
Jlaboparopnas padota «/3ydeHrne CMEIIaHHOTO COSAMHECHUS PE3UCTOPOBY ’ https://m.edsoo.ru/ff0c74f0
85, Pemenue 3agau no reme «IlocTostHHBIN 3eKTpuueckuid TOK. Toku B
Pa3IMYHBIX Cpeaax»
§104 bubnmoreka [JOK
86. PaboTa um MOITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIkoyins-Jlenna https://m.edsoo.ru/ff0c7838
87 Pemenue 3agau no reme «IlocTosiHHBIN 3eKTpUUecKuid TOK. Toku B
Pa3IMYHBIX Cpeaax»
3axon OMa 115 TTOJIHOM (3aMKHYTOM ) AJiekTpudeckoi nenu. Koporkoe §105,106
88. 3ampikanme. JlabopaTopHas padora «M3meperne DJ]C ncTOUHMKA TOKA U €T0 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COIPOTUBICHUS
89 Pemenue 3agad no reme «I1ocTOSIHHBIN AneKTpUYeCcKuid TOK. TOKM B
" pa3sIMYHBIX Cpelax»
90. DNEeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh §108,109
COIPOTHUBIICHUSI METAIIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTh
91. Dnexrpuyeckuii TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB §112
9. Pemenue 3anaud no reme «I10CTOSIHHBIN ANEKTpUUECKU TOK. TOKH B
pa3IMYHBIX Cpeaax»
93, [TonmynpoBoIHUKH, MX COOCTBEHHAsI U TIPUMECHAs TPOBOAUMOCTh. CBOMCTBA §110,111 bubnnoreka [JOK
p—n-nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
94, DNeKTpUYECKHU TOK B pacTBOpax M paciuiaBax 3JEKTPOJIUTOB. §113 bubmuorexa [JOK
ONEKTPOIUTHYECKAS AUCCOLUALUSA. DIEKTPOJIN3 https://m.edsoo.ru/ff0c82ba
95 Pemenue 3angaud no reme «IlocTostHHBIN AneKTpUUeCcKUi TOK. TOKuU B
pa3IMYHBIX Cpeaax»
9. DneKTpuYecKuii TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOS TETHHBIN §114,115 bu6nmoreka [JOK
pa3psa. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
97.  Dnektpuyeckue MpuOOPHI U YCTPOHUCTBA M UX MPAKTHUECKOE MPUMEHEHHE. 3anucu B bubmuorexa [JOK
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[TpaBuia TeXHUKH OE30MACHOCTH TeTpaau https://m.edsoo.ru/ff0c86fc

MMOBTOPUT bubmuorexa [JOK

98. 006006 i C 1
OO0 YPOK (ICKIPOAHANMUIKAY b §84-115 https://m.edsoo.ru/ff0c88be
99 KonrponsHas pabora o Teme «nektpocratuka. [locTosHHbBII 1 1 bubmmoreka [IOK
" onextpuueckuii TOK. TOKH B Pa3IMUHBIX CPEIax)» https://m.edsoo.ru/ffOc8a8a
. bubnmoreka [JOK
100, P .K 0 "3 " 1
e3epBHBIA ypok. KonTponbsHas pabora o Teme "DIeKTpoAMHAMUKA https://m.edsoo.ru/ffOCBC56
101. PesepBHsbIil ypok. O6o0marommii ypok o temam 10 kinacca 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c8f6c

102. OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7
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11 KITACC

KoimnuecTBo
Tema ypoka 4yacoB 3 SLOP
Bcero  K.p. IIp.p

1 ITocTosiHHBIE MarHUTHI ¥ UX B3auMOJieiicTBHE. MarHuTHOE TOJI€. 1 bubmuorexa [JOK
Bexrop MarHuTHOM MHAYKUMYU. JIMNHUY MarHUTHOM MHIYKIUU https://m.edsoo.ru/ff0c9778

5 MaruauTHO€ 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT Dpcrena. 1 bubmuorexa [JOK
B3anmoaeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 Pemenue 3anay no teme «MarautHoe nose. DIeKTpOMarHUTHAs 1
UHIYKLUS»

" Jlaboparopuas pabota «/3y4eHre MarHUTHOTO TIOJISl KATYIITKH C 1 1 bubnmnoreka [HOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJI HAa MPOBOJHUK ¢ TOKOM. Cuiia Ammepa.

5. | Jlaboparopnas padota «MccnenoBaHue AEHCTBUS TOCTOSTHHOTO 1 1 bubmorexa LHOK

https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»

6. JleiicTBrE MarHUTHOTO TOJI HAa JBUKYILYIOCS 3apSKEHHYIO YACTHUILY. 1 bu6mmoreka [IOK
Cuna Jlopennia. Pabota cumnst Jlopenia https://m.edsoo.ru/ff0c9df4

7 Pemenue 3amau mo reme «MarHuTHoe mojie. JIEeKTpOMarHuTHas 1
WHTYKITUS

8. DnekTpoMarauTHas UHAYKIUs. [IoTOk BeKTopa MarHUTHOW MHIYKIUU. 1
O/1C unaykuuu. 3aKoH eKTpoMarHuTHo nHaykuuu dapanes

9. Jlaboparopnas pabota «VccrnenoBanue sBIEHUS YIEKTPOMArHUTHON 1 1 bubmuorexa [JOK
WHIYKIAW» https://m.edsoo.ru/ff0cal50

10. Pemenue 3agad no reme «MarauTHoe mose. DIeKTpOMarHuTHas 1
WHITYKITAS

11 NunyktuBHOCTD. SIBNeHue camounaykuuu. I1C caMOMHIyKIuK. 1 bubnmoreka [JOK
OHeprus MarHUTHOTO MO KaTYLIIKH C TOKOM. DJIEKTPOMarHuTHOE I10J1€ https://m.edsoo.ru/ff0ca600

12, Pemrenue 3anau no reme «MarHuTHoe noje. IeKTpOMarHuTHas 1
UHIYKIUS
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Texumueckue YCTpOfICTBa " UX MPUMCHCHUC: IIOCTOAHHBIC MAardHuThI,

13. BJEKTPOMArHMTHI, DJIEKTPOABUTATENb, YCKOPUTEIIH dJIEMEHTAPHBIX
YaCTHI, THAYKIIMOHHAS TIeYb
14 Pemrenue 3anau no reme «MarHuTHoe 1nojie. JIeKTpOMarHuTHas
" MHAYKIAS»
15 O6o0maromuii ypok «MarauTHOE 1mosje. DJIeKTPOMarHuTHas bu6nmoreka [IOK
" MHIYKIUS» https://m.edsoo.ru/ffOcab82
16 Kontponbhas padoTa mo teme «MarHuTHOE 1oJIe. DJIEKTPOMAarHuTHAS bubnmoreka [JOK
" MHIYKIUS» https://m.edsoo.ru/ff0cad58
17 CBoboHbIE MexaHu4eckue Konebanus. ['apmMoHnveckne Konedanus. bubnmnorexka HOK
" VpaBHeHHe rapMOHMYECKHX KoJieOanuii. [IpespaiieHue SHEpruu https://m.edsoo.ru/ffOcaf06
18 Jlaboparopnas pabota «Onpenenennue ycKopeHus: CBOOOIHOTO MaieHus
' IIpY NOMOIIM MasTHHKA»
19 Pemenue 3amay mo reme «MexaHUYECKHE U AJICKTPOMArHUTHBIE
| konebaHUA»
20 Jlaboparopuas padota «lcciienoBanue 3aBUCHIMOCTH TIEPHO/Ia MAJIBIX
" KosieOaHMi rpy3a Ha HUTH OT JJIMHBI HUTH ¥ MAacChl IPy3a»
21 Pemenue 3anay mo Teme «MexaHUYECKUE U DJIEKTPOMArHUTHBIE
" BOJIHBI»
Konebartenbublit KOHTYp. CBOOOIHBIE ANEKTPOMArHUTHBIE KOieOaHus B
22. wujaeanbHOM KoJebaTeabHOM KOHTYpe. AHAJIOTHS MEXITY bubnmorexa [IOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOaHUSIMH
93 ®opmyna TomcoHa. 3aKOH COXpAaHEHHS YPHEPTUU B UCATHHOM bubmuotexa [JOK
" KoJeOaTeNbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
24 Pemenue 3ana4 mo Teme «MexaHUYECKUE U DJIEKTPOMArHUTHBIE
| konebaHMA»
[IpencraBienue o 3aTyxaronux KoneOaHusX. BeIHY ) IeHHbBIE
25. wmexaHuueckue konebanus. Pesonanc. BeiHyX/1eHHBIE bubmorexa TIOK
https://m.edsoo.ru/ffOcbb86
ANEKTPOMArHUTHBIEC KOeOaHus
26. Pemenwue 3ama4u 1o TeMe «MexXaHUIECKHE U AIICKTPOMArHUTHBIC
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KOJIeOaHUD)

IlepemennsbIil Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTH

27. TepeMeHHOTro TOKa. AMIUIUTYIHOE U JEHCTBYIOIEe 3HAUCHHUE CUITBI bubnnorexa IOK
https://m.edsoo.ru/ffOcbd34
TOKa U HAMPSHKEHUS
08 Pemenue 3anay no Teme «MexaHUYECKUE U AJIEKTPOMArHUTHbIE
" KoneOaHus»
29 Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
" DIIEKTPUYECKON DHEPIUH
30 YCTpoicTBO M IPAKTUYECKOE TPUMEHEHUE AIEKTPUUECKOTO 3BOHKA, bubanoreka HOK
' reHeparopa HepeMEHHOI0 TOKa, JMHHI 3JeKTporeperay https://m.edsoo.ru/ff0cc324
31 DKOJOTHYECKHe PUCKU MPU MIPOU3BOJICTBE dIeKTporHeprun. KynbTypa
" HCIIOJIL30BAHUS DJIEKTPOIHEPTUH B ITOBCEAHEBHOM KU3HH
39 Pemenwue 3ama4 mo teme «MexXaHUIECKUE U AJICKTPOMArHUTHEIC
" KoneOaHMs»
33, Mexanuyeckue BOJHBI, yclioBUs pactipoctpanenus. [lepuoa. Ckopoctsb bubnmnoreka HOK
pacrnpoCTpaHEeHUs U JUIMHA BOJHBI. [lonepeynbie u mpoa0bHbIE BOJHbI https://m.edsoo.ru/ffOcca54
34 Pemenue 3anay no Teme «MexaHUYECKUE U DJIEKTPOMArHUTHBIE
" BOJIHBI»
bu6mmoreka [IOK
35.  3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffocceoc
36 Pemenue 3anay mo Teme «MexaHUYECKUE U DJIEKTPOMArHUTHBIE
" BOJIHBI»
37 DneKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U cKopocTh. [lIkana bubnmnoreka [JOK
" DJIEKTPOMAarHMTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
38 Pemenue 3ana4 mo Teme «MeXxaHUYECKUE U DJIEKTPOMArHUTHBIE
" BOJIHBI»
39 [TpuHIMIIBI paTUOCBSI3U U TEICBUACHUS. Pa3BuTHE CPECTB CBA3H.
" Paguonoxauus
40 Pemenwue 3aa4 mo Teme «MexXaHUIECKUE M DJICKTPOMArHUTHEIC

BOJIHBI»
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but6mmoreka [IOK

41. KoutponbHas padota «KoneGaHust 1 BOTHBDY httos://m.edsoo.ru/F0cC6T8
42 [IpsmonuHeliHOe pacipoCTpaHEHUE CBETA B OJJHOPOJIHOM Cpelie. bubnmoreka [JOK
Toueunsiit uctouHuk cBera. Jlyd cBera https://m.edsoo.ru/ff0cd350
43. Pemenwue 3ama4 mo Teme «OnTUKa»
m Otpaxenue cBera. 3aKoHbI oTpaxeHus cBera. [loctpoenue bubnmnoreka HOK
M300pakKeHUH B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
45. Pemenue 3a1a4 no teme «ONTUKA»
46, [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblit bubnnoreka HOK
YTOJI IOJTHOT'O BHYTPEHHETO OTPAXKEHHUS https://m.edsoo.ru/ffOcd7{6
47. Pemenue 3amay no teme «OnTUKa»
48. JlaboparopHas padota «/3MepeHue mokasarens MpeJoMICHUS CTEKIIa brbmmorexa LTOK
https://m.edsoo.ru/ffOcd67a
49, JIunssl. [loctpoenue nzobpakenuii B ina3e. ®opmysia TOHKON JTHMH3EI. bubnuotexa [HOK
YBennueHue JIMH3bI https://m.edsoo.ru/ffOcddle
50. Pemenue 3amad o reme «OnTHKA
51 Jlaboparopnas pabota «VccrnenoBanre CBONCTB N300pakeHUI B
JIMH3aX)»
5. Hucnepcus cseta. CnoxHbIi cocTaB Oenoro ceera. LIBer.
Jlaboparopnast pabota «Habmronenue aucnepcun cBeTay
, bubnmnoreka [JOK
53. MHurepdepennus cera. Judpakuus ceera. Judpakunonnas peméerka https://m.edsogru/ffOcedZZ
54. Pemenue 3a1a4 1o reme «ONTHKA»
55. TlomepedHOCTh CBETOBBIX BOJH. [lonsipu3arus cBeta bubmmorexa [JOK
https://m.edsoo.ru/ff0cf02e
56. Pemenue 3amau no reme «OnTHKA
57 OnTryeckue mpruOOPbI ¥ YCTPOMCTBA U YCIOBUS UX OE30M1aCHOTO
MIPUMEHEHUS
58, ['panu1Ibl TPUMEHUMOCTH KJIacCUUYeCKOM MexaHuKu. [locTynaTel bubnmoreka [JOK

CHeHHaJIBHOﬁ TEOpHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ffOcf862
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OTHOCHUTENIHLHOCTD OIHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHHU U

Bbubnuoreka LIOK

59. COKpAILEHUE JTHHBI https://m.edsoo.ru/ffOcfa42
60. Pemmenue 3amau no teme «OCHOBBI CITEIIUAJIBHOM TEOPUU
OTHOCUTEJIbBHOCTW»
61 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YacTUIlbl. CBS3b MACChI C bubnmnoreka HOK
SHEpPruer U UMNYJIbCOM. DHEPTrus MOKOS https://m.edsoo.ru/ffOcfc68
62. Pemrenne 3agau o teme «OCHOBBI CIIEIIAJIBHOM TEOPUU
OTHOCUTEJIBHOCTW»
63. Konrponsnas padora «OnTrka. OCHOBBI CHIEIIMATIBLHON TEOPUU bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
64. @oronsl. Dopmyna [Inanka. DHeprus U UMIyibe GoToHa ﬁ;ﬁ?ﬁ:jj&igrou/}:mc fol6
65. Pemenue 3amau 1o remMe «I€MEHTHI KBAHTOBOW ONTHUKH
66. OrtkpseiTue u uccienoBanue Gororpdexra. Onwitel A. I'. CToneToBa E;I[?SJ:I/P/I;?:(T;ES/IISWC frea
67, 3akonbl pororddexra. YpaBHenue DiiHmTelHa 4 hoTorddekra. bubnuotexa [HOK
«Kpacnas rpanuna» ¢potodrddexra https://m.edsoo.ru/ff0d015e
68. Pemenwne 3amaq 1o TeMe « DJIEMEHTHI KBAHTOBOU OTITHKH)
69. JlaBnenue cBera. OnbiTel [1. H. JIeOeneBa. Xumuueckoe IeHCTBHE CBETa ﬁ;ﬁ?ﬁ;fg;gﬁ}; 0d04a6
70. Pemenue 3aga4 1o reMe «IEMEHThI KBAaHTOBOW ONTHUKH
71 TexHuueckue ycTporcTBa U MPAKTUYECKOE TPUMEHEHHE: (DOTOIIEMEHT,
dboTonaTuuk, comHeuHas OaTtapes, CBETOIHO/]
72. Peuienwne 3ama4 1o TemMe «IEMEHTBI KBAHTOBOM OITHKH bubmmorexa HOK
https://m.edsoo.ru/ff0d0302
73, Mopenbs aroma Tomcona. OnbiTer Pezepdop/ia mo paccessHuiO 0-9acTHil. bubnuotexa [JOK
[Imanerapnast MoJeIb aToMa https://m.edsoo.ru/ff0d091a
74. Pemenue 3ana4d o reme «CTpoeHue aToMa
75. Tlocrynater bopa bubmorexa [TOK

https://m.edsoo.ru/ffOdOafa
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W3nyuenue u normnouieHue GOoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO

bu6nuoreka [IOK

6. YPOBHS SHEPrUH Ha APyroil. Buabel cekTpoB https://m.edsoo.ru/ff0dOafa
77. Pemenue 3ana4 1o teme «CTpOCHHUE aTOMay
78, BonHoBbie cBoiicTBa yactull. Bonusl ae bpoiinsa. KopnyckynspHo- bubnmoreka [JOK
BOJIHOBOM J1yanu3M. CIIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE https://m.edsoo.ru/ff0d0ca8
79. Pemenue 3amau o reme «CTpoeHUE aToMa
80. OTtkpeiTHE paguoakTuBHOCTH. OMBITH Pe3epdopia 1o onpeaeieHno bubmuorexa [JOK
COCTaBa PaJMOAKTUBHOI'O U3JIy4EHUs https://m.edsoo.ru/ff0d0fd2
81 CaoiicTBa anib(a-, 6eTa-, raMMa-u3nydeHus. BiausHaue
PaMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI
82. Pemenue 3ama4 1o TeMe «ATOMHOE SIIIPO»
83. OTtkpbiTHE TIPOTOHA U HeWTpoHa. M30Tombl. Anbba-pacna. bubnuorexa [HOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue https://m.edsoo.ru/ff0d1162
84. Pemenue 33124 1o TeMe « ATOMHOE SAPO»
DHeprus CBA3HM HYKJIOHOB B sifipe. SaepHble peakiuu. SaepHslii
85. peaxtop. [Ipobaembl, MepCreKTUBBL, YKOJOTHUECKUE ACTIEKTHI SACPHON bubmmorexa LOK
https://m.edsoo.ru/ff0d1356
SHEPTEeTUKHU
86. Pemenue 3amad no reme «ATOMHOE SIIPO»
DOneMeHTapHbIe YacTUIbl. OTKPBITHE MO3UTPOHA. METO Il HAOTIOIEHUS
87 Y PErUCTpalliM dJIEMEHTAapPHBIX YacThll. Kpyriibiid cTon bubmuorexa [JOK
«DyHaameHTanbHble B3auMoeicTBus. EquncTBo dusndeckoit https://m.edsoo.ru/ff0d0e38
KapTUHBI MUPA
88, Bun 3Bé3nn0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, MIIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa
89, Pemenue 3anau no reme « 9JIEMEHTBI ACTPOHOMUMUA 1
ACTPO®U3UKN»
90. Comnnne. ConHeyHas akTHBHOCTB. MicTouHuK sHeprun CoJHIIa U 3BE3]]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI TTIABHOU
91. mocnenoBatenbHOCTH. BHyTpeHHEE cTpoeHHE 3BE3T. COBpEeMEHHBIC

MpEACTABICHUA O IMPOUCXOXKICHHUU U 3BOJJIIOLUA ComnHna n 3BE3/]



https://m.edsoo.ru/ff0d0afa
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

Muneunsiit [1yte — nama [Manaktuka. [Tonoxxenue u naprxenue ColiHIa

92. ) 1
B ['anakTuke. ['anaktuku. YépHbIe ABIPHI B A/Ipax TATAKTUK
93 Bcenennas. Pa3zoeranue ramaktuk. Teopust bonbiioro B3peiBa. 1
" PenukroBoe u3nydeHue. MeraraiakTika
94. Hepemennblie mpoOIeMbl aCTPOHOMUH
95. KonTtponpHas padoTa «JIeMEHTbI aCTPOHOMHUH U acTPO(HUZUKI
O6o0maromuii ypok. Poib Gpu3uKH 1 aCTpOHOMUU B SKOHOMUYECKOH,
96. TEXHOJOTUYECKOH, COIMATBHON U AITUYECKOH cepax AeaTeIbHOCTH 1
YeJI0BeKa
97 O6o6matomuii ypok. Poib u MecTo pu3uKu U acTpOHOMUU B 1
" COBPEMEHHOM Hay4HOU KapTHHE MHpPa
98 O6o06maromuit ypok. Ponb pusmueckoii Teopun B popMUpOBaHUT 1
' mpencraBieHui 0 PU3UYECKON KapTHHE MHUPa
99 O6o6matomuii ypok. Mecto pusnueckoit KapTHHBI MEpa B OOIIEM Py 1
' COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUI O TIPUPOJIE
10C PesepBHbIN ypok. MarHUTHOE T0JIE. DIIEKTPOMArHUTHAS MHTYKIIUS 1
101 PesepBHblil ypok. OnTrka. OCHOBBI crielnaibHONW TEOPUHU 1
OTHOCHTEIIEHOCTH
10 Pezepuslil ypok. KBanToBast pusmka. D1eMeHTbl aCTPOHOMHUU U 1 bubmuoreka [JOK

acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET








