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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CpPEJHEro oOIIero oopa3zoBaHUs
pa3paboTaHa Ha OCHOBE TOJOXXECHMA U TPeOOBaHWI K pe3yJabTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON Tporpammbl, npenctaBieHHbIXx B PI'OC COO, a Takxke ¢ yd4éTom
dbenepanbHOl paboyeil mporpaMMbl BOCIIMTAHHS W KOHICIIIUM TPENOAaBaHUS YICOHOTO
npeamera «®Puzuka» B o0OpasoBaTenbHBIX opraHu3anuax Poccuiickoit deaeparum,
peann3youMx OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copneprxkanre TporpaMmbl MO (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHHE €CTECTBEHHO-
HayyHOW KapTWHbI Mupa oOyuarommxcsi 10—11 kmaccoB mpu oOyueHHMM uX (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro nojaxona. Ilporpamma no ¢usuke
cootBercTByeT TpeboBanusiM OI'OC COO k miaHHpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM H
MeTaIpeMETHBIM pe3yJIbTaTaM 00yUYeHUs, a TAKKE YUYUTHIBAET HEOOXOANUMOCTh peau3aliu
MEKIPEIMETHBIX CBS3EH (PM3UKU C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU MpeaMeTramu. B Heit
ONPENCISIIOTCSI OCHOBHBIC 1€MW  M3y4YeHUs (PU3NKA Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusi, IUIAHUPYEMbIE pPE3YJIbTaThl OCBOCHHS Kypca (U3MKHU: JMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3HKe BKIIOUYAECT:

IJIAaHUPYEMBbIE PE3yIbTaThl OCBOCHMSI Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
peAMETHBIE PE3yIbTaThl MO rofamM o0y4YeHus;
cozepxanue yueoHoro npeamera «duzuka» mo rogam o0ydeHus.

®du3rka Kak Hayka O HauOolsiee OONIMX 3aKOHAaX MPHUPOJIbI, BHICTYNAas B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUU 00
okpyxatomeM Mupe. LIIKoabHBIN Kypc (PU3UKA — CUCTEMOOOpPA3yIOIUA Il €CTECTBEHHO-
HAYYHBIX yU4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUH, WM3ydaeMbIX XUMHEH, OWojoruer, ¢u3mdeckor reorpadgueii U acTpOHOMHEH.
Hcnonp3oBanne W akTUBHOE TMpUMEHEHHE (PU3MYECKUX 3HAHHUM OMpeneNseT XapakTep U
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUA B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, MOJYyYEeHHsS] HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWCTBaAMU U Apyrux. M3ydenue
(GbU3MKKM BHOCUT OCHOBHOW BKJIaJ B (hOPMHPOBAHHME €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
oOyyvaroruxcsi, B (opMupoBaHHEe YMEHHI TPUMEHSATh HAy4YHBIM METOJ[ TO3HAaHUS TpU
BBITIOJTHEHUY UMM YYEOHBIX UCCIICIOBaHUM.

B ocHOBY kypca GU3MKH 1 YPOBHS CpeIHEro o0iiero oOpa3oBaHUs MOJOKEH P
ujel, KOTOpPbhIe MOKHO PaCCMAaTPUBATh KaK MPUHIIUIIBI €70 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJICP’KUT MaTepuas U3 BCeX pasnesioB (M3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCUYECKOM,
TaK U COBPEMEHHOUN (PU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HeW Marepuan Kypca (U3UKA OObEeIUHEH
BOKpYT ¢usnueckux Teopuit. Bexyum B kypce sBisieTcst GopMupoBaHue MpeacTaBICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U MOJIE.

Hoess  eymanumapuzayuu. EE€  peannzauuss  OpeArnosiaraeT  HCIOJIb30BaHHE
T'YMaHUTAPHOTO MOTEHIMana (U3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTUS (UBUKH C



pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU
npobiieMaMu.

Hoes npuknaownoii nanpaenennocmu. Kypc GU3UMKM mOpeanojaraeT 3HAKOMCTBO C
IMIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHIOKECHUH HM3YYCHHBIX TEOPUH W
3aKOHOB.

Hoesn sxonocusayuu peanusyercs TOCPEACTBOM BBEACHUSA JJIEMEHTOB COJIEPIKaHUS,
MOCBSIIEHHBIX SKOJIOTHUYECKUM MpobdiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKH W  TEXHOJOTHWH, a Takke OOCYXJCHHS mpobdJeM  pamroHAIBLHOTO
IIPUPOIOTIONH30BAHUS M SKOJIOTHYECKON OE€30MMacCHOCTH.

CrepkHEBBIMH 3JIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CPEIHETo 00IIero oOpa3oBaHMUs
ABIIAIOTCS (pu3mueckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O CTPYKType MOCTPOCHUS
bu3ndecKoil TeopuH, POIU (PYHIAMEHTAIHHBIX 3aKOHOB WM IPHUHIIUIIOB B COBPEMEHHBIX
MPEJICTaBICHUSX O MPUPOJC, TPAHUIIAX PUMEHUMOCTH TCOPHUH, JIJIsl ONMCAHUS €CTECTBEHHO -
HAYYHBIX SBJICHHUIA U TIPOIIECCOB).

CuCcTeMHO-ACSATEILHOCTHBIN MOAX0J B Kypce (DU3UKH peaiu3yeTcsl MPEkKIe BCETro 3a
Cc4€T OpraHM3aliH HKCIEPUMEHTAIBHOU JAesITeNbHOCTH oOydaromuxcs. s ©6a30Boro
YPOBHSI Kypca (PU3UKH — 3TO KCIOJIH30BAHHE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOpHBIX paboT, KOTOphIE B pOorpaMMme mo (pusuke oObeIUHEHBI B
OOIIMI CHUCOK YYECHUYECKUX IMPaKTUUECKUX palboT. BrijmeneHue B yKka3aHHOM IEpeyHe
7a00paTopHbIX PabOT, MPOBOAMMBIX JJIsI KOHTPOJS ¥ OLEHKH, OCYIIECTBISETCS
ydacTHUKaMH 00pa30BaTeNIbHOTO TPOIecca HCXOAs M3 OCOOCHHOCTEH IUTaHUPOBAaHUS U
ocHaimieHusi kabuHeta ¢usuku. [lpu sToM oOecreunmBaeTcs OBJIAJACHHE OO0YYAIOIIUMUCS
YMEHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJTMYMH ¥ IIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEAIOKCHHBIX THITOTE3.

Bonbimoe BHUMaHHE yAENsSeTCS PEIICHUIO PAcuETHBIX W KayeCTBEHHBIX 3amad. [lpwm
ATOM JIsl paCUETHBIX 3a]1ad MPUOPUTETOM SIBIISIIOTCA 3a/1a4Ml C SIBHO 3a/laHHON (PU3HUYECKOM
MOJIEJIbIO, TIO3BOJISIONINE MPUMEHSITh NU3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, TaKk U MHTETpUPYs 3HAHUS U3 Pa3HBIX pa3zesioB. /[ kauecTBEHHBIX 3a/ia4y
MIPUOPUTETOM SIBJISIIOTCS 3aJaHUsi Ha OOBSICHEHHE TMPOTCKaHWS (DU3UYCCKUX SIBICHUN H
MIPOIIECCOB B OKPYKAIOIICH KU3HU, TpeOyromme BbiOopa (GU3NUECKOi MOJIEH TSl CUTYalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpedoBanuamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporecca 0a30Bblii YPOBEHb Kypca (PU3WKH Ha YPOBHE CPEIHErO
o01mrero oOpa3oBaHMs AOKEH U3YYaThCsl B YCIOBUSAX MPEIMETHOTO KabuHeTa (pU3MKu Win B
YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B
kaOuHeTe (U3UKK JOJKHO OBITh HEOOXOoauMOe J1adopaTopHOE OOOpYAOBaHHWE MJIs
BBHITIOJIHEHUS YKa3aHHBIX B MpOTpaMMe MO (PU3MKE yUYEHHUECKHX MPAKTUYECKUX padoT u
JEMOHCTPAIIMOHHOE 000PYAOBaHNUE.

JleMOHCTpallMOHHOE 000pyA0oBaHUE (POPMHUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAJIBHON JOCTAaTOYHOCTH U 0OECTIEUYMBAET MOCTAHOBKY MEPEUUCIICHHBIX B MPOTpamMme
1o U3HKE KIFOUYEBBIX JEMOHCTPAIIUN JIJIS UCCIEAOBAHMS U3YYaeMbIX SBJICHUM U TIPOIECCOB,
IMIIUPUYECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHUH.



JlaGopatopHoe 000pyAOBaHUE AJISl YICHUUYECKUX MPAKTUUYECKUX paboT popMHUpyeTcs B
BUJIC TEMAaTHICCKUX KOMIUJICKTOB U 00€CIIEUYMBAETCS B pacu€Te OJTHOTO KOMILIEKTa Ha JBYX
oOyyarouuxcs. TeMaTudeckue KOMIUIEKThI JaOOpaTOPHOTO OOOpPYAOBAHUS JIOJKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U LU(PPOBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE IIUGPPOBBIX JTA00OPATOPHIA.

OCHOBHBIMH TICJIIMH U3y4eHUS PU3UKHU B 0011eM 00pa30BaHUN SBIISTFOTCS:
dbopMupOBaHUE MHTEpPECAa U CTPEMIICHHUSI OOYYalOUIMXCAd K HAYYHOMY H3YYECHHIO MPHUPOJIBI,
Pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;
pa3BUTHE  TMPEACTABICHHMM O HAy4YHOM  METOJE IMO3HaHWs W  (QOopMHUpOBaHUE
MCCJIEI0OBATEIBCKOIO0 OTHOIIEHHSI K OKPYXKAIOLUM SIBJIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3YYCHHs] OCHOB CTPOCHHS
MaTepuH B (PyHIaMEHTAILHBIX 3aKOHOB (DPU3HKH;
dbopMHpoBaHUEe YMEHUN OOBSCHATH SIBJICHHUS C HCIOJIb30BaHUEM (U3MUECKUX 3HAHUU U
HAYYHBIX JIOKAa3aTEJbCTB,;
dbopMupoBaHUE MPEICTABICHUN O PO PUBUKHU JUIsl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JlocTxeHne 3THX LieJiell 00ecreuynBaeTCsl pelieHueM CIEAYIOIUX 3aJad B Mpolecce
U3y4YEHUs Kypca (pU3MKU Ha ypOBHE CPETHETO 00IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CHUCTEMBI 3HAHUKW 00 OOHMX (U3NMUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKJIOYAs MEXaHHMKY, MOJEKYJSAPHYIO (DU3UKY, DJIEKTPOJAUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI ACTPO(U3UKY;

dbopMHpoBaHUEe YMEHUN NPUMEHSITh TCOPETUUYECKUE 3HAHUS JJIsI OOBSICHEHHS (PU3MUECKHUX
SIBJICHUI B IPUPOJIE U JJIS IPUHATHS MPAKTUYECKUX PEIICHUI B ITOBCEIHEBHON KU3HH;
OCBOEHHE CIOCOOOB PEIICHMs PA3JIMYHBIX 33]1ad C SABHO 3a/JlaHHOM (PU3HYECKOW MOJEIbIO,
3a/lay, MOJAPa3yMEBAIOIIMX CAMOCTOATENIbHOE CO3JaHue (PU3NYECKON MOJENH, aJIeKBATHOU
YCIIOBUSIM 33]1a4H;

NOHMMaHuE (PU3NUYECKHMX OCHOB U TPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAaHUSL W MPOBEACHUS (DU3HMUECKUX
AKCIIEPUMEHTOB, aHajlu3a M HMHTEpIpeTauuud HWH(QOpMaluu, ONpeaeieHUsl JOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJibTaTa;

CO3/1aHME YCJIIOBUU JUISI Pa3BUTUS YMEHHUM MPOEKTHO-UCCIENOBATEIbCKOW, TBOPYECKON
JEATEIIbHOCTH.

Ha u3ydenue ¢usuku (6a30BbI YpOBEHb) HA YPOBHE CpEIHEro 00IIero 0opa3zoBaHUs
otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeAeno), B 11 kimacce — 68 yacos (2
yaca B HEJIEIII0).

[Ipennaraemeiii B mporpamme 1o (u3MKe MepedeHb JTab0paTOPHBIX W MPAKTUUECKHUX
paboT sBIAETCA PEKOMEHJOBAaHHBIM, YUMUTENb JeJIaeT BbIOOP MPOBEACHUS J1a0OPaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIMXCA.



COJEPXKXAHUME OBYUYEHUA

10 KIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Haydnsle MeTOnBI MO3HAHUA OKpYy’Karomero mupa. Ponb
AKCIIEPUMEHTA U TEOPUHU B MPOLIECCE MO3HAHUS MTPUPOIBI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (u3nUeckux SBICHMM W TpolieccoB. HayyHble THIOTE3BI.
dusnueckre 3aKOHbl U TEOpUH. ['paHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpmHImn
COOTBETCTBHUS.

Ponp u mMecto ¢usuku B QOPMUPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
IIPAKTUYECKOMN JAEATEIbHOCTH JIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCUTENBHOCTh MEXAaHMYECKOTo ABWKEHHS. Cucrema
orcué€ra. Tpaekropus.

[lepemerienre, CKOPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHHUE
MaTe€pUAIbHONW TOYKH, UX MPOEKIMH HA OCU CUCTEMBI KoopauHat. ClokKeHne nepeMeleHU
Y CJIIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIKeHue. ['paguku 3aBucUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEILICHHS] MaTepUaIbHON TOUKH OT BPEMEHU.

CBoOosHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonuHeiiHoe ABM)KEHHE. [IBU)KEHHE MATEPUAIBHOM TOYKH I10 OKPYXKHOCTH C
IIOCTOSIHHOM IO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEWHas CKOpoCTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHUE: CIUIOMETP, JBHXKCHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MILTIOCTPAIUS KHUHEMATHUYECKUX XapPAKTEPUCTUK JABUKEHUS.

[IpeobpazoBaHue NBUKEHUMN € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUS.

Hamnpasienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydyeHrne HepaBHOMEPHOTO IBUYKEHHUS C LIEJIbIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanre  COOTHOUIEHUS ~ MEXKIYy  MOYTSIMH, MNPOWJACHHBIMU  TEJIOM  3a
MOCJIEI0OBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBHXKEHUU C
HA4aJIbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne NBMKEHUS LIAapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxKeHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Tpunuun otHocutenbHOCTH [anmunes. IlepBeld 3akoH HbroroHa. HMHepuuanbHbIC
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoin 3akoH HbroToHa nmms
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbBIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buasl Tpenust (1mokosi, CKoJabxkeHus, kauenus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHus CcKolbXeHHS W cuia TpeHuss mokos. Kosddunment Ttpenus. Cuna
CONPOTHUBJICHUS MPHU JBUKEHUU Teja B KUAKOCTU WITU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpaieHus. I[lmeuo cuibl. YcimoBus paBHOBECUS
TBEPAOTO TENA.

TexHuueckue yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH, JBUKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNEe HEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIPYTOCTH OT JiehopMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yuyenue aBmkeHUs1 Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH CHJI YIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U PE3MHOBOM
obOpa3iie, oT ux aedopMalum.

HccnenoBanne yciaoBUil paBHOBECHS TBEPIOIO TENA, UMEIOLIETO OCh BPAILEHUS.

Tema 3. 3axkonsl coxpanenus 6 MexanHuke

NmMnynbe MaTepuaabHOM TOUKH (TEa), CUCTEMBI MaTepUANIbHBIX TOUYEK. IMITyIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Tesa. 3aKOH COXPaHEHUs UMITyJIbca. PeakTUBHOE IBI>KEHHE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 2Heprusi MaTepraibHONW TOUKH. Teopema 00 M3MEHEHUH KMHETHYECKON
HHEPTUHU.

[lotennmanbHas sHeprus. IloTeHuuanbHass »sHeprus ynpyro JaepopmMupoBaHHOU
npyxuHsbl. [loTeHunanbHas SHEPrus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuanbHble ¥ HEMOTCHIMAIBbHBIE CUITBI. CBsI3b pabOThl HETIOTEHIIMATBHBIX CHII C
U3MEHEHHEM MEXaHWYECKOM H3HEPrHM CUCTEMbl Tell. 3aKOH COXPAHEHHS MEXaHWYECKOM
HHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIED, NMPY>KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

[Tepexon noTeHUMaNbHON YHEPTUH B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyenue aOCONIOTHO HEyHpYyroro yzapa ¢ MOMOLIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C U3MEHEHHUEM MEXaHWYECKOW JHEpPTruu Tena Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO XKIyTa.

Pasznea 3. MosekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM U HX  OINBITHOE
obocHoBanue. bpoyHoBckoe nBrkenue. Juddysua. Xapakrep ABUKEHUS U B3aUMOICHCTBUS
4yacTull BemniecTBa. Mojenu CTpOEHHUsI Ta3oB, JKUJAKOCTEH W TBEPJIBIX TEI U OOBSICHEHHE
CBOICTB BEIIECTBA HA OCHOBE ATHUX Mojenei. Macca u pasmepsl MoJiekyn. KommuectBo
BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temnieparypa u e€ usmepenue. llkana remmneparyp Llenscust.

Mogens naeansHOro raza. OCHOBHOE YPaBHEHHUE MOJICKYISIPHO-KUHETHYECKON TEOPUU
UJeaJbHOro raza. AOCONIOTHAs TemIepaTypa Kak Mepa CpeAHEd KUHETHYECKOM YHEPruu
TEIUIOBOrO JBWKEHMS dactul rasa. lllkama rtemmneparyp KenpBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenaeneeBa—Kianeiipona. 3akon [lanpToHa. M30mpoiieccsl B HACAIBHOM ra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe TMpeacTaBiIeHUE H30IPOIIECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHuyeckue ycTporucTBa U MPakTUUEeCKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JIUCKPETHOE CTPOEHUE BeliecTBa, (ororpaduu MONEKyI
OPraHMYECKUX COCIUHECHUM.

OnbIThl 10 MU PY3UU )KUAKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OMBITHI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, HILTIOCTpUpYIOIIas NPUPOY AABJICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UI€ATTBHOTO ra3a, N30MPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

Omnpenenenne mMacchl BO3[yXa B KIACCHOM KOMHATE€ HAa OCHOBE M3MEpEHUN 00BEMa
KOMHATBI, JABJICHUS] U TEMIIEPATYPhI BO3yXa B HEl.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS PAa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHSISI SJHEPTHUS TEPMOAUHAMUYECKON CUCTEMBI U
ciocoObl €€ wu3MeHeHus. KonudecTBo TemiaoThl W paboTta. BHyTpeHHss sHeprus



OJIHOATOMHOI'0 HJ€albHOro rasa. Buapl Teronepenayu: TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3JIydeHue. Y IeapHas TeIIOEMKOCTh BellecTBa. KolnuecTBO TEIIOThI PU TEIUIONEpEaaye.

[Tonarue o0 ammabaTtHOM Tmporiecce. IlepBbiii 3akoH TepMoAMHAMUKHU. [IpuMeHeHHE
NEPBOrO 3aKOHAa TEPMOAMHAMUKHU K H3omporeccaM. ['paduyeckas mHTepnperanus padOThI
rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh POLIECCOB B MPUPO/IE.

TeroBble MammuHbl. [lpuHUUIBI HEeWCTBHS TEIUIOBBIX MaiiuH. [IpeoOpa3zoBanus
SHEPrUH B TEIJIOBBIX MammHax. Ko3p@uimeHt moyne3Horo AeMCTBHUs TEIIOBOW MAaIIUHBI.
[Mukn KapHo m ero kod(pPUIMEHT TMOJIE3HOTO ACHCTBUSA. DKOJIOTHYECKHE MPOOIEMBI
TEIJIO3HEPIETHKMU.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: [IBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Tella MpU COBEPUICHUH PabOThI: BBUIET MPOOKU M3
OyTBUIKU MOJ JEHCTBUEM CHKATOTO BO3AyXa, HarpeBaHue 3¢dupa B JaTyHHOU TpyOKe MyTEM
TpeHUsI (BUIEOJEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEHN sHEpruu (TeMIiepatypsl) Teja Ipu Terionepeaaye.

OneIT 0 a1a0aTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenun mnapoBod TypOWHBI, JABUTaTelli BHYTPEHHETO CrOpaHHs, PEAKTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u KoHjaeHcanusa. Vcnapenne u kumneHue. AOCONIOTHAsS U
OTHOCHUTENIbHAs  BIAXHOCTh  BO3ayxa. Haceumennsld nmap. VYaensHas — Tewora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphbl KUMIEHUSI OT 1aBJICHUS.

TBépnoe Tteno. Kpucramimueckue u amopduble Tena. AHHU30TPONHS CBOMCTB
kpuctaiuioB. Kunkme  kpucrtamibl. CoBpemeHHble  Marepuasbl. [lnaBneHne
KpUCTAJUIM3aus. Y IenbHast Terviora miasineHus. Cyonumanus.

VYpaBHEHHUE TEIIIOBOTO OajaHca.

TexHUYEeCKHe yCTPOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: TMTPOMETP M ICUXPOMETP,
KAJIODUMETP, TEXHOJOTUU TMOJIYYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHUCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MjiaBJieHUs] KPUCTAUIMYECKOTO BEILECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHrie 0OTHOCUTENIbHON BIAKHOCTH BO3/1yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpu3alusl Ted. OJNEKTpUYECKUM 3apan. JlBa Buaa SIEKTPUYECKUX 3apsAIOB.
[IpoBOAHUKH, IUAIEKTPUKA W TMOJYNPOBOJHUKHU. 3aKOH COXPAHEHHS HSIIEKTPUUYECKOTO
3apsna.

B3anmoneiicteue 3apsgoB. 3akoH Kynona. TodeuHbl 3JIEKTPUYECKHM  3apsl.
OnekTpudeckoe noiie. Hanpssk€HHOCTBh 3ieKkTpudeckoro notisd. IIpuHuun cynepno3unuu
ANEKTPUUYECKUX noJieh. JIMHUY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGota cun amektpoctatmdeckoro mons. llotenmuman. Pa3HOCTH MOTEHITMATIOB.
[IpoBOAHUKM U  AWAJNIEKTPUKH B  BJIEKTPOCTATUYECKOM  moJie.  Jludnexrtpuyeckas
MIPOHUIIAEMOCTb.

OnekTpoéMKkocTb. KoHaeHcaTop. DIEKTPOEMKOCTh IOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATOpa.

TexHuuyeckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHUE: IJIEKTPOCKOI, IIEKTPOMETP,

AIEKTPOCTaTUYECKAs 3a111Ta, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KOIIMPOBAJIbHBIN aIlllapar, CTPYWHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopenicTBrE HAANEKTPU30BAaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBHUCUMOCTh JJIEKTPOEMKOCTH ILIOCKOIO KOHAEHCATOpa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUSI MEK1Yy HUMU U TUDJIEKTPUUECKON IMPOHUI[AEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKUA TOK. YCJIOBHUSl CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MCTOYHUKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. VY nenpHOE CONPOTHBIICHUE BEILIECTBA.
[TocnenoBaTenbHOE, MapALIEIIBHOE, CMEIIAHHOE COEIUHEHUE IPOBOIHUKOB.

Pabota anexrpuueckoro Toka. 3akoH [[xoyms—JIenma. MoOIIHOCTh 3IEKTPUUECKOTO
TOKA.

DJIEKTPOJBHKYIIAsl CUJla U BHYTPEHHEE CONMPOTHUBIICHUE MCTOYHMKA TOKAa. 3akoH Oma
JUJIS1 TIOJTHOM (3aMKHYTOM ) AJIeKTpruueckoit nenu. KopoTkoe 3aMbIKaHueE.

DNEeKTpOHHAas MTPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpPOBOUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTH IOJYNPOBOJHUKOB.
CaotictBa p—n-tiepexosa. [loaynpoBoAHHKOBBIE PUOOPHI.



DNeKTpUYEeCKUd TOK B PAacTBOpPaX M pacIulaBax 3JEKTPOJUTOB. DJIEKTPOJUTHUYECKAs
OUCCOLUALNS. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B ra3zax. (CamMOCTOSITENbHBII M HECAMOCTOATENIbHBIM pa3psi.
Monnus. [Ina3ma.

TexHHUYecKue YCTpPOMCTBA W MPAKTHYECKOE NPUMEHEHHUE: aAMIEPMETP, BOJBTMETD,
peocTar, MCTOYHUKH TOKa, SJEKTPOHArpeBaTelbHble MPUOOPHI, SJIEKTPOOCBETUTEIIbHbBIE
npuoOOpPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN O/, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJIyIPOBOJHUKOBBIN JHO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUITbl TOKA U HAMIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWJIMHAPUYECKUX MPOBOJHHUKOB OT UIMHBI, IUIOLIAAN
MONEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMoe n3MepeHue dNEKTpOABIKYLIEN criIbl. KOpOTKO€E 3aMbIKaHHE TAIIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMO/A.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

M3yyeHne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne BIEKTPOJBIKYIIEH CHJIbI HCTOYHMKA TOKAa M €ro BHYTPEHHEro
CONPOTHUBIIEHUS.

HaGmronenue amextposusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C y4ETOM
COZIEpKATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMud MaTE€MaTUKH, OMOJIOTHH, XHUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nowsimusi, CBA3aHHbIE C U3yUYEHUEM METOJ0B HAYYHOIO MO3HAHMSL:
SIBJICHUE, HAy4YHBIM (haKT, TUIOTE3a, (pu3MUecKas BEIWUYWHA, 3aKOH, TeOpHs, HaOIOJCHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl YypaBHEHWH, JIMHEHHas QyHKUuda, napadoina,
runepOona, ux rpadukud U CBOWCTBA, TPUTOHOMETPUYECKHME (PYHKIMU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOCKIUU
Ha OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.

buonocus: MexaHnuueckoe JBIKEHHE B OKUBOM mipupone, auddysus, ocmoc,
TEIJI0OOOMEH JKMBBIX OpPraHuM3MoOB (BHJABI TEIUIONEpPEAaud, TEIJIOBOE paBHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, >KUAKOCTEM W Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETP.



Texnonoeus: mpeoOpa3OBaHHE [BUKEHUWA C MCIHOJb30BAaHUEM MEXAHU3MOB, YUYET
TPEHUSI B TEXHUKE, MOAIIMITHUKY, UCTIOJIb30BAHNE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE
(pakeTa, BOIOMET U APYTHUE), ABUTATENIb BHYTPEHHETO CrOpaHusi, napoBasi TypOuHa, ObITOBOM
XOJIOJUIBHUK, KOHAUIMOHEP, TEXHOJOTUM IOJYyYEHUS] COBPEMEHHBIX MaTEpUaJOB, B TOM
YUCJie HAHOMATEpUaJIOB, M HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHUE
IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pasnen 4. daexkTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMacHUMHAA UHOYKUUS

[TocTrosiHHBIE MarHUThHl. B3anmoneicTBHE MOCTOSIHHBIX MAarHWTOB. MarHuTHOE MOJIE.
Bekrtop MarnuTHOM WHAYKIUHU. [IpUHIMI Cyneprno3uiud MarHUTHBIX TMoJier. JIuHuum
MarHuTHOW MHAYKIMU. KapThHa JIMHUIT MarHUTHOM MHIYKIHMH HOJIS IOCTOSHHBIX MAarHUTOB.

MarnuTHOE o€ IpOBOJHMKA ¢ TOKOM. KapTrHa NTMHUN MHIYKIMY MAarHUTHOTO ITOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumonencTsre NpOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHuna, €€ moaylib W HampaBieHue. JIBH>KEHUE 3apsHDKEHHOW YacTHIBI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHia.

SIBeHMEe DIEKTPOMArHUTHOW HWHAYKIUHU. [IOTOK BEKTOpa MarHMTHONW WHIYKIIHH.
DIIEKTPOJIBUKYIIAsl CHJIA MHAYKIUU. 3aKOH 3JIEKTPOMAarHuTHOM MHIyKIU Papajes.

Buxpesoe ajiekTpruyeckoe Iose. DNEKTPOABHKYINAs CHIIA MHAYKIMH B IIPOBOJHUKE,
JBHKYILEMCS TIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. SIBJIE€HNE CAMOMHAYKIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIIUH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHHME: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, AIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YAaCTHUL, UHAYKIWOHHAS
I1eYb.

Llemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JlvHUM UHAYKITMA MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTh  3JIEKTPOJBMKYIIEH CHJIBl HMHAYKIMH OT CKOPOCTM H3MEHEHUs
MarHUTHOTO MOTOKA.



SIBeHrEe CaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKYy C TOKOM.
HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOM MHIYKIWH.

Paszpnea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOJ1€0aAHUSA

Konebatenbnas cucrema. CBoOoAHbIE MexaHWYeckue Kosebanus. ['apmoHuueckue
koneOanus. Ilepuon, wactora, ammuutyaa u ¢dasza konedanuil. [IpyXKUHHBIH MasTHHK.
MaremaTudyecknii MasATHUK. YpaBHEHHUE TapMOHWYECKHX Koyebanuii. IlpeBpaienue
SHEPIUM NPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbubiii koHTYyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOAHUS B HWIACATHHOM
K0JIeOaTeIbHOM KOHTYpe. AHAJOTUs MEXAY MEXaHUYECKUMU U DIIEKTPOMATrHUTHBIMU
kojeOanusimu.  @opmyna TomcoHa. 3aKOH COXpaHEHHMs] DJHEPrUU B HUJCAIbHOM
K0JIeOaTeIbHOM KOHTYpE.

[IpencraBnenrie O 3aTyXawIMX KojeOaHUAX. BbIHYXIIEHHbIE MEXaHUYECKHUE
KoseOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUs.

[lepemennsbiii Tok. CHHYCOWIANbHBIA MNEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEUCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. [Ipon3BoAcTBO, Nepeaadya U NOTPEOICHUE BIEKTPUUYECKON SHEPIHH.
OKOJIOTUYECKUE PHUCKM TPU IPOU3BOJACTBE DIIEKTPOIHEpruu. KynpTypa HCHOJIB30BaHUSA
AJIEKTPOIHEPTUU B MOBCEITHEBHOU KU3HM.

TexHuueckue yCTpOHCTBA MU MPAKTUYECKOE NPUMEHEHHE: SJIEKTPUYECKHM 3BOHOK,
rE€HepaTop MEPEMEHHOI0 TOKA, JINHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanve  mapaMeTpoB  KoJjieOaTeNnbHOW — cUCTeMbl  (IPYKUHHBIA — WJHU
MaTEeMaTUYECKU MasITHUK).

Hab6mronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKa W HANPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc npu mocineqoBaTeibHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOH/JIEHCaTOopa.

Mopens TMHUM DIEKTPONEPEAAUH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEPHOJa MaJlbIX KOjeOaHW Tpy3a Ha HUTHU OT JJIMHBI
HUTHU U MAcCCHI Tpy3a.

HccnenoBanre MEPEMEHHONO TOKA B ILENM W3 IMOCIEAOBATEIBbHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL



Mexanuueckue  BOJIHBI,  ycioBHs — pacnpoctpaHeHus.  lIlepuon.  Cxopoctb
pacnpocTpaHeHus U JJiMHa BOJHBL. [lonepeunbie U npoaoabHbie BoJHBI. MHTEepdepenuus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DONEeKTpOMarHUTHHIE BOJIHBI. Y CIOBHS U3JIy4€HHS 3JEKTPOMArHUTHBIX BOJH. B3auMHas
opueHTtanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUe, MpesioMJIeHue, mojisipu3anus, nudpakius, uaTepdepenuus. CKopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBHIX BOJIH. [[puMeHEeHNE 3EeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHLIMTBI pagUOCBS3U U TeNEeBUACHUS. Patnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHHUYeCcKue yCTPONCTBA U MPAKTUUECKOE MPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paaHuoONpUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnrogenue cBA3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOM
KOJICOAHMIA.

HccnmenoBanre CBOMCTB — AJEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, MPEIOMIIEHUE,
noJisipu3anys, Iupakius, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsAMOIMHEWNHOE pPacHpPOCTPAaHEHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera. ToueuHbIi HICTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne n3o00pakeHUl B MIOCKOM
3epKae.

[Tpenomiienne cBera. 3akoHBI MpENOMJIECHHMsS CBeTa. AOCOJIIOTHBIA IMOKa3aTelb
npenomieHus. [loaHoe BHyTpeHHee oTpaxeHue. IIpenenbHplil yron moJHOrO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. [Iger.

Cobupatonie U pacceuBaromiue JuUH3bl. ToHKas auH3a. POKYyCHOE PpacCTOSHHUE U
onTHuYeckass cwia TOHKOM JsuH3bl. [locTpoeHue wu300pakeHHil B coOuparonmx u
paccenBaromux jguH3ax. Dopmyna TOHKOU JIMH3BI. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Uurepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOIOICHUSI MAaKCUMyMOB W MHUHUMYMOB B HWHTEpPHEPEHIIMOHHONW KapTHHE OT JBYX
CHUH(]a3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBeta. JudpakuuoHHas pemérka. YclIoBHEe HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB TP MaJ€HUH MOHOXPOMAaTUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.



[Tonspuzanus ceera.

TexHHUecKue yCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oroamnmnapar,
MPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AUPPAKIUOHHAS
pELIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHEHOE pacnpocTpaHEHUE, OTpaKEHUE U MpelomiieHne cBera. OnTuyeckue
IPUOOPHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBaHue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaoGmronenue natepdepeHinm cBera.

HaGmronenune nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tosryuenue ciekTpa ¢ HTOMOIIbIO TU(PPAKLINOHHON PEIIETKY.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne nokasaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paK€HUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znesn 6. OcHOBBI CIeIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuIBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTel cnenuanbHONW TEOPUU
OTHOCUTEJIBHOCTU: HHBApPUAHTHOCTb MOJYJIA CKOPOCTHM CBE€Ta B BakKyyMe, IIPUHLHII
OTHOCHUTEIIBHOCTH DUHIITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILEHHUE JIJINHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SJHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTHULIBI. DHEPIHSI IOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. @opmyna I[lnanka cBsizum sHeprur (POTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccienoanue ¢ororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. VYpaBHenue OuHmTerHHa aa  Qoroaddekra. «KpacHas rpanunay
dbotorddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue ycTpolcTBa W MPaKTHUYECKOE MpUMEHEHHE: (PoTodaeMeHT, (HOoToAaTIHK,
coJIHEUHasi ObaTapesi, CBeTOIUOI.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IMHKOBOM TMJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.



Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnberTel Pezepdopna mo paccesauro o -yactuil. [Imanerapras
moznenb atoma. [loctynatsl bopa. M3nyuenue u nornomienrne (OTOHOB MpH Mepexoie atoMa
C OJIHOTO YPOBHSI 3HEpruu Ha Jpyrou. Buasl crektpoB. CHEKTp YpOBHEW 3HEPruuM aromMa
BOJIOPO/IA.

BousiHOBBIE cBOMCcTBa yacTull. BonHsl ne bponnsa. KopnyckymsspHO-BOITHOBOW Jyaau3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAIBHBIM aHAJINA3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBbIN KOMIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmroienue mHeRvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6nronenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXKHOCTh  cTpoeHus  saapa.  OTkpsITHE
paanoaktuBHOCTH. OmnbiTel Pesepdopna mno ompeneneHuro coctaBa paguioOaKTUBHOIO
uznmyuenus. CBolicTBa anbda-, Oera-, ramMma-u3lydyeHusd. BrausHue paavoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTtkpeiTHE NpOTOHA W HelTpoHa. HykinonHass moxens sanpa I'eiizenOepra—lBaHeHKO.
3apsan sapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacnag. DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacIaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepubiii peaktop. Tepmosinepusiii cuHTe3. [IpoOieMbl U TMEPCHEKTUBHI SACPHOMN
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI IACPHON SHEPTETUKH.

DnieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHnueckue yCTpOMCTBA U TPAKTUYECKOE ITPUMEHEHUE: TI03UMETP, Kamepa BuiibcoHa,
SJIEpHBINA peaKkTop, arToMHasi bomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH



Oranbl pa3BuTUs acTpoHoMuM. llpuknazmHoe W MHPOBO33PEHUECKOE 3HAYECHHE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Bes3ausi, sspkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. VcTtounuk sHeprum CosHuma u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHKHU. JlHnarpaMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTB». 3BE3MBI
TJIABHOM TOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3] TJIABHOM
1ocJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE MNPEICTABICHUS O
IPOUCXO0XKJIEHNHU 1 3BOIOIMU CoNHIIA U 3BE3/1. DTarlbl )KM3HU 3BE3 .

Mneunsiii [Iyte — Hama I'anaktuka. [lonoxenue n asuwxenue CosiHua B ['amakTuke.
Turnbl raakTuk. PaguoranakTuku u kBazapbl. YEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa60ma. Paz0eranue ramaktuk. Teopus
bosbmioro B3peiBa. PenMKTOBOE M3ITydYEeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HaGOmroieHust HEBOOPYXKEHHBIM — TJIA30M € MCHOJIb30BAaHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN ISl ONPEAENICHHs TOJOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3nsA CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maromniee MOBTOPEHUE

Ponp usuku U acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLMaIbHOU M
ITUYECKON cdepax IeATeTbHOCTH YeNOBEKa, pOJib U MECTO (PU3MKM U acTPOHOMHUHU B
COBPEMEHHOM HAy4yHOH KapTUHE MHUpa, poib (U3MYECKON Teopun B (HOPMUPOBAHHH
IpeCTaBICHUNA 0 (pU3NUEeCKON KapTUHE MUPA, MECTO (PU3MUYECKOM KapTHUHBI MUpa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 06a3oBoro ypoBHA B 11 kiacce ocCylIecTBISETCS C YUETOM
COJIEpKaTeNbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcamMH MaTeMaTHKH, OMOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nowsimusi, CBA3aHHbIE C U3yUYEHUEM METOJ0B HAYYHOTO MO3HAHMSL:
SBJICHHE, Hay4YHbId (pakT, runores3a, puznyeckas BEIUYMHA, 3aKOH, TEOpHUs, HaOIIOJECHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, MOJENb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHH, TPUTOHOMETpUUYECKUEe (PYHKIIUU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIMU HAa OCU KOOPIMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKHU MOJ00US TPEYTOIBLHUKOB, ONPEIEICHUE MIIOMIAIN MIIIOCKUX PUTyp 1 00bEMa Tell.

buonoeus: snextpudeckue SBICHUS B JKUBOW NMPUPOJE, KoieOaTenbHbIE ABUXEHUS B
KUBOM TIPUPOJAE, ONITUYECKUE SIBJIECHUS B JKUBOW MPUPOJE, ACUCTBUE PAAUALIMU HA KUBBIC
OpPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON PEIETKY, CIEKTPAIbHBIA aHaU3.



I'eoepaghus: MarHUTHBIE TOIIOCA 3€MITH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM
IIOBEPXHOCTH, NPEJCKA3aHUE 3EMIICTPSICCHUM.

Texnonozcus: JUHUM  DJIEKTpoIlepenad,  IEHEepatop  IEPEMEHHOIo  TOKa,
AIEKTPOABUTATENb, WHIAYKIIMOHHASA II€Yb, pajgap, PaavuONpPUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus, NpoeKIIMOHHBIN ammnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas 6atapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npeaMera «dPu3nka» Ha yYpOBHE CpEIHEro oOILIero oopa3zoBaHUs
(0a30BBIE  YPOBEHB) JODKHO OOECIEUNTh JOCTIDKCHHE CICAYIONINX JWYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATBHI

JIMYHOCTHBIE PE3yJIBTaThl OCBOEHUS YUeOHOTO mpeaMeTa « DU3nKay AOHKHBI OTPaXKaTh
TOTOBHOCTh W  CHOCOOHOCTh OOYyYalOIIMUXCS PYKOBOJCTBOBATHCS  CHOPMHUPOBAHHOM
BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUM, ITO3UTHUBHBIX
BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOIO
00111ecTBa, pacHIMPEHUE KU3HEHHOTO OIbITa U OIbITa JACSITEIIBHOCTH B MPOIIECCE peaTu3aliu
OCHOBHBIX HAIlPaBIICHUN BOCIUTATEIILHOM AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKON TMO3ZUIIMK OOYyYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

MPUHATUE TPAAUIMOHHBIX OOIIEUETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATHUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEILHOCTh B MHTEPECAX TPa)KJaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3alluu;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTHYECKOT0 BOCITIMTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLIEHUE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUAM POCCHUMCKUX
YU€HBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH ~ OIIEHHWBATh CHUTYallUl0 ¥ TMPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpPUEHTUPYSCh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMbI W LIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIOYasl HSCTETUKY HAay4dYHOTO TBOPYECTBA,
npucylero pu3nyeckoi Hayke;

5) TpyA0BOT0 BOCIIATAHUSI:

UHTEpeC K pa3audyHbIM cdepam MnpodecCHOHANBHON JeATeIbHOCTH, B TOM 4YHUCJIE
CBSI3aHHBIM C (PU3WKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyriei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI



TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001aCTH (DU3UKHU Ha
MPOTSHKCHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro BOCIIHTAHUSI:

c(hOPMHPOBAHHOCTh JKOJOTHUECKOUW KYJBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

TJIAHUPOBAHHUE M OCYIIECTBIICHHE JICHCTBHM B OKPYIKAIOIIEH Cpelic Ha OCHOBE 3HAHUS
IeJICH YCTOMYMBOTO pa3BUTHUS YCIIOBEUCCTBA;

pacIIMpEeHHUE OIbITa JACATSIBPHOCTA SKOJOTUYECKOW HAMpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHWUH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHs (U3NUCCKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITEIIBHOCTH, TOTOBHOCTh B TMPOIECCE H3YUYCHUS
(GU3UKN OCYIIECTBIIATH MPOSKTHYIO M MCCICIOBATENBCKYIO ACSITCIIBHOCTh WHIUBUIYTBHO H
B I'pYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS
ba3oBble Jioruyeckue aeiicTBusl:

CaMOCTOATEIFHO (POPMYIUPOBATh M aKTyaIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIIATH 1eNIU JeATEIHbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU UX IOCTHKCHHUS;

BEISIBIIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PaCCMaTPUBAEMBIX (HU3UUCCKUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAH pEIICHWS MPOOJeMbl C Y4ETOM aHaM3a HWMEIONMIUXCS
MaTepHaIbHBIX U HEMAaTEPUATILHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJILTATOB IIEIISIM,
OIICHUBAThH PUCKH MOCIICICTBUNA JEATCILHOCTH;

KOOPJIMHUPOBATh W BBIMOJIHATH PaO0Ty B YCIOBHUSAX PEATbHOT0, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3zoBble uccieaoBarebCKue 1eHCTBUA:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KIFOUEBBIMU MOHATHSAMU U METOJAaMH (PU3HUSCKON
HAYKU;

BJIIAJICTh HABBIKAMH Y4EOHO-MCCIIEA0BATEILCKOM U MPOEKTHOM JACATEIHHOCTUA B 00JIACTH
(bU3UKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TOHMCKY METOJIOB PEIICHUS
3a/1a4 (PU3UYECKOTO COJICPIKAHMS, IPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMS;

BJIAJCTh BUAAMH JICATCILHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAIINH,
peoOpa3oBaHUI0 U NMPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYyaIlUsAX, B TOM YHCJEC TIPH
CO3JITaHUU YYEOHBIX TPOEKTOB B 00JaCTH (PU3HKHU;



BBIBIIATh ITPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3aady, BBIIBUIATh
TUIOTE3y €€ PEIICHMS, HaXOAUTh apryMEHThI JUIsl JOKA3aTelIbCTBA CBOUX YTBEPXKIACHU,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS,

aHAIM3UPOBaTh IOJIYYCHHBIE B XOJE€ PEIICHHS 3aJadyd pe3yJbTaTbl, KPUTHYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHOM JESITENIBHOCTH, B
TOM YHCJIE IPU U3YUEHUU (DU3BUKHY;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUECKYIO 0071aCTh KU3HEACITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX NPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIC UJICH, IIPEUIAraTh OPUTMHAIBHBIE TOAXObI U PEIICHHUS,

CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTepPHATUBHBIEC PEILICHUS.

Pabora ¢ nndopmanmeii:

BJIAJETh HABBIKAMHM TOJy4eHHs HUH(OpManuu (PU3NYECKOTO COAEP)KAHUS U3
VUCTOYHUKOB  Pa3HbIX THUIIOB, CAMOCTOSITEJIbHO  OCYIIECTBISATH  IIOMCK,  aHAJIN3,
CUCTEMATHU3alMI0 M HUHTEpIpeTaluio HUHQOpMAMM  pa3IMYHBIX BUAOB U (HopM
IIPE/ICTABIICHNUS;

OLICHMBATh JJOCTOBEPHOCTh HH(POPMALINK;

UCIIOJIB30BaTh CPEACTBA HMH(MPOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHI B
pELIEHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHMU3AallMOHHBIX 33Ja4 C COOJIOJCHUEM
TpeOOBaHUII SPrOHOMHKHM, TEXHUKH OE30IaCHOCTH, THUTHEHBI, PecypcocOepeKeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

co3JaBaTh TEKCThl (PU3HUECKOrO COJAEpN AHUS B PA3IUYHbIX (QopMaTax ¢ y4€TOM
Ha3HaueHUs HWHPOPMALMK M LEJIEBOM ayIuTOpHH, BBHIOMpas ONTUMAaJbHYIO (opmy
IIPEICTABIICHUS U BU3yaJIN3aL1U.

KoMMyHUKAaTHBHbIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBUA:

OCYILECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU JESTENIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallUi U CMSATYaTh KOH(IJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHMSA C MUCIIOIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyAIbHOW PabOTHI;

BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUN C YUETOM OOILIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KI0T0 WieHa KOJUIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOM MAECATEIIbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH
JNIEUCTBUS MO €€ JOCTUKECHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEICIATh POJIUA C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yJIbTaThl COBMECTHOM PabOThI;

OLICHMBAaTh KAa4eCTBO CBOETO BKJAJa W KaXJOro YYacTHMKA KOMaHIbl B OOIIMH
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

[pejaraTb HOBbIE IPOEKTHI, OLEHUBATh UJEU C MO3UIMM HOBU3HBI, OPUTUHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBJIATh IMO3MTHBHOC CTPATCTHUYCCKOC IIOBCACHHC B PA3JIMYHBIX CUTyallUAX,
MMPOABIIATE TBOPUCCTBO U B006pa}K€HI/IC, OBITH NHHUIWMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBISATh MO3HABATEIBHYIO JACATEIBHOCTh B 00aCTH (DU3HUKHU U
ACTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTABUTH U JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATEJIHO COCTaBIIATH IUIAH PEIICHMS PACUETHBIX U KaY€CTBEHHBIX 334, IUIaH
BBITIOJIHEHUS TPAKTUYECKOM paboThl C Y4ETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIMpATh pAMKH Y4EOHOI0 MPEAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peElIeHuE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO U TPOSIBJICHUIO JSPYIUIMU B 00JacTH (DU3UKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBLHbII HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTUBBI B ACATEIbHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIAJETh HAaBBbIKAMHU I[103HABATEIbHOM pe(IEeKCUH KaK OCO3HAaHUSA COBEPIIAEMBIX
JNEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCIOJIb30BaTh NPUEMBI peIeKCUH JIJIsl OLEHKU CUTYalluy, BbIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACATEIbHOCTH;

PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce nocTukeHusl JIMYHOCTHBIX PE3y/IbTaTOB OCBOEHUS MPOTrpaMMbl Mo (pusmke
JUIL  YPOBHS CpeAHEero oOmero oOpa3oBaHUs Yy OOY4YarOIIUXCS COBEPIICHCTBYETCS
SMOIMOHAJIBHBIN UHTEIUIEKT, MPEANOIaratonfi cpOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIOUIETO CIHOCOOHOCTh IMOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSTHME, BUJETb HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON ASMOLIMOHAIBHOM cdepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETyJIMpOBaHUsl,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb,  YMEHHUE  I[PUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEIECHHE, CIIOCOOHOCTh aJalTUPOBATHCS K 3MOLMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMM, BKIKOYAIOLIEH CTPEMJIEHUE K JOCTHKEHUIO LIEJIM U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTh, YMEHHUE JIEMCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOLIMOHAIBLHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €r0 TNpPH OCYLIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKNBAHMIO;



COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTH BBICTpaWBaTh OTHOLIEHUS C
JIPYTUMU JIIOAbMU, 3200 TUTHCSI, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 00y4yenust B 10 Kkjacce mpeMEeTHbIE PE3YJIBTATHI HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTtb C(HOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMeEpax pojb U MECTO (pU3UKU B POPMUPOBAHUHN COBPEMEHHOU
HAy4HOH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IIPAKTHYECKON
JICATEIILHOCTH JIFOICH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHHUS H3YyYEHHBIX (DU3MUECKUX MOJIEJeH: MaTepuaibHas
TOYKa, NHEpUHUAIbHAs CUCTEMA OTCUETA, ADCOIIOTHO TBEPJOE TENO, UACATBHBIN ra3, MOJIEIN
CTPOEHHS Ia30B, )KUJIKOCTEH U TBEPABIX TEJI, TOYEUHBIN AIEKTPUUECKUM 3aps/l IIPU PEILICHUN
duznyeckux 3aaay;

pacro3HaBath (pU3NUYECKHUE SIBJICHUS (TIPOLIECChI) U OOBSACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHHMS BELIECTBA M AIICKTPOAUHAMUKH:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMKEHHE, CBOOOJHOE MaJICHUE T,
JIBUKEHHE IO OKPYXXHOCTH, HHEpIMs, B3auMojeicTBue Ten, AudQy3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOEHUE >KUJKOCTEN U TBEPIBIX TEJ, U3BMEHEHUE 00bEMA Tell IPU HarpeBaHUU
(OXJNaxxJaeHun), TEIUIOBOE  pPABHOBECHE,  HCIAPEHUE,  KOHAEHCAlus, IUIaBJICHHUE,
KpUCTAJUIM3alUsl, KUIIEHUE, BIAXHOCTh BO3/lyXa, MOBBILIEHUE [ABJIECHUS Ta3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b MEXIYy IapaMeTpaMH COCTOSIHUS Ta3a B
M30IIPOLIECCaX, JIEKTPU3ALUS TENI, B3aUMOJICUCTBHUE 3aps/I0B;

ONKCHIBATh MEXAHUYECKOE BUKEHUE, UCTIONb3Ys (PU3NUECKUE BETUUUHBL: KOOPANHATA,
yTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJIa, UMITYJIbC Tela, KHHETUYECKAast
SHEPrusi, MOTEHUUAIbHAS IHEPrusi, MEXaHn4eckas padoTa, MEXaHUYeCKass MOIIHOCTh; MPHU
ONMCAaHWU TPABWIBHO TPAKTOBAaTh (U3NYECKUH CMBICT HCHOJIb3YEMbIX BEJIUYUH, HX
0003HAaUEeHUsT W EIUHULBI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JAaHHYIO (PUINYECKYIO
BEJIMYUHY C APYTUMH BEIMUYUHAMH;

ONMKCHIBATh W3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJl M TEIJIOBBIE SIBJICHUSA, HMCIOJb3YS
¢usznyeckue BENWYUHBL JaBJICHUE Ta3a, TeMIeparypa, CpPeAHssl KUHETHYEeCKas JHEprus
Xa0THYECKOTI0 JIBM)KCHHUSI MOJIEKYJI, CPEAHEKBAIPATUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS 3HEPTUs, paboTa ra3a, Ko3QQHUIMEHT MOJIE3HOTo AU CTBUSI TETIIOBOTO
JBUTATENS; TPU ONHUCAHUM NPABWIBHO TPAKTOBATh (PU3NYECKU CMBICT HUCHOJIb3YyEMbIX
BEJIMYMH, UX OOO3HAYEHUS U €JAMHMIIbI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(HU3HYECKyIO BEIUUUHY C IPYTMMHU BEIHYHHAM;

ONKCHIBATH W3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEUIECTBA U JIEKTPUUYECKHUE SBIICHUS
(mpoueccel), UCMONB3Ys] (U3MUECKUE BEIMYMHBI: BJIEKTPUUYECKUN 3apsll, 3JIEKTPUUECKOe
1oJie, HaMPsKEHHOCTD MOJIsA, MOTEHIMAN, PAa3HOCTh MOTEHUIUAJIOB; MIPU OMUCAHUHU PABUIBHO
TPaKkTOBaTh (PU3MYECKUN CMBICT HMCIOJb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHUIIBL
yKa3bIBaTh (OpPMYyJbl, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU;



aHANM3UPOBaTh (PU3UUYECKUE MPOIIECCHl U SIBJICHUS, UCTOIb3Ys (PU3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHoro Tsrorenus, |, 11 u Il 3akonsr HetoTOHA, 3aKOH cOXpaHeHUs
MEXaHUYECKON DSHEpPruM, 3aKOH COXpaHEHUs HMMITYJIbCca, MPUHIUI CYNEPHO3ULUUA CHUJ,
MPUHITUI PABHOIPABUS WHEPIHAIBHBIX CHCTEM OTCUETa, MOJEKYISIPHO-KHHETHICCKYIO
TEOPUI0 CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpPEAHEH KHUHETHYECKOW SHEPTUU
TEIJIOBOTO  JABWKEHUS MOJIEKYJ C aOCONIOTHOM  TemmepaTypoil, mMepBbId  3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHs JJIEKTpUUECKOro 3apsiaa, 3akoH Kynona, mpu sTtom
pasnuYaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHHUE U YCIOBUS
(rpaHu1IbI, 06JIACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAIWH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOIO UCIOIb30BaHUS B IOBCEIHEBHON KU3HH;

BBITIOJIHATh 3KCIEPUMEHTHI MO MCCIEIOBAHUIO (PU3MUYECKHUX SIBICHHM M MPOLIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHH, TP OTOM (opmMyIupoBaTh
npoOsieMy/3ajady M THUIIOTE3Y Y4YEOHOTrO JSKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MPEAJI0KEHHOTO 000PYI0BaHUS, IPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYUIIECTBJISATh TPSIMbIE M KOCBEHHbIE W3MEpPEHUS (U3MUECKUX BEJIMYUH, TPU ITOM
BBIOMPATh ONTUMAJBHBIM CIIOCOO U3MEPEHHS M HMCMOJIb30BATh U3BECTHBIE METOJIbI OIEHKH
MOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MYECKUMH BEJIMYMHAMHU C KCIOJIb30BAaHUEM
OPSIMBIX W3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHpOBAaTH Ppe3yJbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEJIWYMH B BHJAE Ta0Onul U rpaduKoB, JeiaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIEIOBAHUSI;

coOJroaTh MpaBuia 0e30MacHOrO TpyAa MPU NMPOBEACHUU HMCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM W TMPOEKTHOM JEATEIbHOCTH C
UCIIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000pYAOBAHUS;

pemiath pacy€THbIE 3a7a4d C SIBHO 3aJaHHONW (DU3MYECKOM MOJEINbI0, HCIOJIb3Ys
¢dbu3nyeckre 3aKOHbl W TPUHIMIIBI, HAa OCHOBE aHaJM3a YCJIOBUS 3a/laud BbIOHMpATh
(U3UYECKYIO MOJICIb, BBIJICTSATh (PU3MUeCcKue BEIUUMHBI U (OPMYJIbI, HEOOXOUMBIE ISl €€
pelieHusi, NPOBOAUTH pacu€Thl U OICHUBATH PEATBHOCTh TMOJYYCHHOTO 3HAYCHUS
(U3UIECKON BEIIMYHHBL;

peniaTh Ka4eCTBEHHBIC 3a/1a4i: BBHICTPAUBATH JIOTMUECKH HEMPOTUBOPEUUBYIO IETIOUKY
paccyXIeHu ¢ ONOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NYECKUE SABJICHUS;

UCIIOJB30BaTh TMPU PEIICHUH Y4EeOHBIX 3ajlad COBpPEMEHHbIE HWHGOPMAIMOHHBIE
TEXHOJIOTUH JJIsI TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMH U TIPEACTABICHUS YICOHON U
HAyYHO-TIOMYJISIPHOW MH(POpPMAIIUU, TTOJTYYCHHOW M3 PA3IUYHBIX UCTOYHUKOB, KPUTHUCCKH
aHaJM3UPOBATh MOJIy4aeMyt0 HH(OPMaIIUIO;

MIPUBOJIUTH TIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B PA3BUTHEC
HayKH, 00BSICHEHHUE TIPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO0 (PU3UKE B TOBCEAHEBHOW KU3HMU IS
obecrieueHrs 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUUISl COXPAHEHMS 3JI0POBBS U COOTIOJICHUSI HOPM SKOJIOTMYECKOTO IMOBEACHUS B OKPYKAIOIIIEH

cpene;



paboTaTh B IpyIIE C BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy Ipymibl, pallMOHAIBHO PACHPENENIITh 00SI3aHHOCTU U IUIAHUPOBATh AESITEIbHOCTD B
HECTaHJApTHBIX CUTYalUsX, alcKBATHO OLICHUBAThH BKJIAJ KaXK10I0 U3 YYaCTHUKOB IPYIIIHI B
pEelIeHre paccMaTpuBaeMOM IPOOIEMBI.

K koniy 00y4yenust B 11 kjacce nmpeiMeTHbIE PE3YJIBTATHI HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb c(HOPMHUPOBAHHOCTD Yy OOYUAIOIIUXCS] YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (DU3UKHU B (POPMHUPOBAHUM COBPEMEHHOMN
HAay4YHOW KapTUHBI MHUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
JESITEIbHOCTH JIFOZICH, 1IEIOCTHOCTh U €IMHCTBO (PU3NUYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS HW3YYCHHBIX (PU3NYECKUX MOJENeH: TOYECUHBIN
IEKTPUYECKUM 3apsll, Jy4 CBETa, TOYECUHBIA HCTOYHMK CBETa, s/IepHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Siipa IPU PEIIEHUU PU3NYECKUX 3a/1ay;

pacro3HaBaTh (U3NYECKUE ABJICHUS (IIPOLECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
IEKTPOJUHAMUKN W KBAaHTOBOW (PU3MKH: BJIEKTPUYECKass MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHMTHOE JCHCTBUSA TOKA, B3aMMOJCHCTBHE MAarHUTOB,
JIEKTPOMArHuTHasE WHAYKUUSA, JCHCTBUE MAarHUTHOIO IIOJI Ha IPOBOJHHUK C TOKOM H
JOBWOKYLIMICS — 3apsil, DJIGKTPOMAarHUTHbIE KOJeOaHUsT W BOJIHBL, MPSIMOJMHEIHOE
pacnpocTpaHEHUE CBETa, OTpaXeHWe, MperoMiieHue, HHTepdepeHuusa, Auppakuus u
noJisipu3anvsl CBeTa, Jucrepcus cBeTa, ¢oTodniekTpuueckuit 3¢gdekt (potoaddekr),
CBETOBOE JABJIICHUE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aTOMa BOJOPOJA, €CTECTBEHHAsS
Y UCKYCCTBEHHAsI paJJUOAKTUBHOCTB;

ONKCHIBATh U3YUEHHBIE CBOICTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE,
AIEKTPUYECKYIO MPOBOAMMOCTb PA3JIMYHBIX CPEA) U  DIIEKTPOMArHUTHBIE — SBJICHHS
(mpouiecchl), HMCHOJIB3Ysl (UBUYECKUE BEJIMYMHBI: DICKTPUUECKUN 3apsj]l, cujila TOKa,
IEKTPUYECKOE HAIPSKEHUE, DIEKTPUYECKOE COINPOTUBIIEHUE, PA3HOCTh IOTEHLMAJIOB,
AIIEKTPOJIBIKYIAsl CUia, paboTa TOKa, MHAYKLMS MAarHUTHOTO MOJiA, Cuia AMIiepa, cujia
JlopeHua, UHAYKTUBHOCTh KAaTYIIKU, SHEPTUA 3JEKTPUUECKOTO U MArHUTHOTO TOJIEH, TEPUO]T
W 4YacToTa KoJeOaHuil B KojeOaTeJbHOM KOHType, 3apsd]l M cuja ToKa B IIpolecce
TFApMOHMYECKUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH, (POKYCHOE PacCTOSTHUE U ONTHYECKas cuja
JIMH3BI, IPU OMKMCAHUU TPABUJILHO TPAKTOBATh (PM3MUYECKUN CMBICI UCIOJIb3YEMBIX BEJIUUMH,
uX 00O3HAUEHUS W EAUHMIIBI, YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMH BEIUUYUHAMY;

ONMKCHIBATh HM3YyYEHHbIE KBAHTOBBIE SIBJIEHUS W MPOLIECCHI, HCHONB3Yys (pu3nyeckue
BEJIMYUHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIUS U
uMIyiasc (OTOHA, MEPUOJ MOJypacnaaa, SHEPrusi CBA3M aTOMHBIX S€p, NMPU OMHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETMUUHY C JIPYTUMU
BEJIMYMHAMU, BBIUMCIATH 3HaAUCHUE (PU3NYECKON BETUUHHBL;

aHaJIM3UPOBaTh (U3NYECKUE MPOLIECCHl U SIBJICHMS, UCTIONb3Yysd (PU3NUECKUE 3aKOHBI U
OpUHIUOBL: 3aKkOH OMa, 3aKOHBI NOCJIEIOBAaTENBHOTO M IAPAUIETBHOTO COEIUHEHHUS
IIPOBOJHMUKOB, 3akoH JDxoymsa—JleHna, 3aKOH JJIEKTPOMArHUTHOM WHIAYKLHH, 3aKOH
NPSMOJIMHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKEHUS CBETA, 3AKOHBI IIPEIIOMIICHHUS



CBeTa, ypaBHeHHMe OuHIITEeWHA g (QoTodPdeKTa, 3aKOH COXPAHECHUS DHEPTUH, 3aKOH
COXpaHEHUs HUMITYJbCa, 3aKOH COXPAHEHHUs JIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MacCOBOT'0 YHCIIa, OCTyJaThl bopa, 3aK0OH paauoakTHBHOTO pacmaja, Ipyu dTOM pa3inyaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BHIPAKEHUE U YCIOBHS (TpaHUIIbI,
o0JacTi) NPUMEHUMOCTH;

OTIPE/IETISATH HAMPABJICHUE BEKTOPA MHIYKIIMU MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM,
cwiibl Ammepa u cuiiel JlopeHria,

CTPOUTh M OIMKCHIBATh H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKMM 3€pKalioM, TOHKOH
JIMH301;

BBITIOJTHATHh DKCIEPUMEHTHI 10 HMCCICAOBAHUIO (PM3MUYECKHUX SBICHHA M TPOIIECCOB C
UCTIONb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEpEHHWi: TMpu 3ToM  (POpMyIHpOBaTh
npobiieMy/3aady ¥ TUIOTE3y YYeOHOro OSKCIIepUMEHTa, COOWpaTh YCTAaHOBKY W3
MIPEIIOKEHHOTO 000PYI0BaHHUSI, POBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIICCTBJIATh TPSAMBbIE M KOCBEHHBIE W3MEPCHHUS (U3MUCCKUX BEIMYWH, TIPH ITOM
BBIOMpPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHS] U UCIOJIb30BaTh W3BECTHBIE METOJbI OIECHKU
IOrPETHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C MCIOJb30BAaHUEM MPSMBIX
W3MEPCHU: TPU dTOM KOHCTPYHUPOBATHh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThI MOTYICHHOM
3aBUCUMOCTH (DU3MUYECKUX BEIWYWH B BHUAC TAOMUI[ W TpaduKOB, IENaTh BBIBOIBI TIO
pe3yibTaTam UCCIeI0BaHuUS;

coOJI0IaTh MpaBuiia 0€30MacCHOr0 TpyAa MPH MPOBEACHUHM HUCCIIEIOBAHUNA B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W TMPOEKTHON JESITETbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYI0BAHUS;

pemate pacdy€THbIE 3aJayd C SBHO 3aJaHHON (PU3MYECKOW MOENbI0, HCHIOIb3Ys
dbu3nyeckue 3aKOHbI W TIPUHIMIBI, HAa OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpAThH
(bU3NYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKHE BEJIMUMHBI U (DOPMYJIIBI, HEOOXOAUMBIC I €€
perieHus, TPOBOAUTH pacu€Thl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS
(bu3nYECKON BEJIMYUHBI;

peniaTh Ka4eCTBEHHBIC 3a/1a4i: BBHICTPAUBATH JIOTMUECKH HEPOTUBOPEUUBYIO IETIOUKY
pacCcykJIeHUI ¢ OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TPU PEHICHHH YYEOHBIX 3a7a4 COBpPEMEHHBbIE HWH(OpPMAIMOHHBIC
TEXHOJIOTHH JTsI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN U MIPEACTABICHUS YICOHOU U
HAyYHO-TIOMYJIIPHOW MH(POpPMAINIUU, TTOJYICHHOW W3 PA3IUYHBIX UCTOYHHUKOB, KPUTHUCCKH
aHAIM3UPOBATh MOJy4yaeMyIo HH(POpMaIIHIO;

OOBSCHATh TPHUHIMIBI JCUCTBUS MAIllUH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB,
pasnuyaTh YCIOBHUS UX 0€30MMacHOTO MCIIOIh30BaHUS B IIOBCEIHEBHOM KU3HH;

MIPUBOJIUTH TIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B PA3BUTHEC
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJI30BAaTh TEOPETHUECKUE 3HaHUS MO (U3NKE B TMOBCEIHEBHOW JKWU3HHU JUIS
obecrieueHrs 0€30MaCHOCTH MPU OOpaIieHNH ¢ TPUOOPaAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
TUTSL COXpaHEHHMsI 37I0POBbS U COOJTIOACHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaOIIEH

cpene;



paboTaTh B TpYyIIE C BBITOJHEHUEM PA3TUYHBIX COIMAIBHBIX POJIEH, MIaHHPOBATH
paboTy TpyNIbl, pallMOHAIEHO PACIPEesATh 00SI3aHHOCTH W IJIAHUPOBATH JIEATEIHHOCTH B
HECTAHJIAPTHBIX CUTYAIHUSX, aJICKBATHO OIICHUBATH BKJIAJl K&KIOTO U3 YIACTHUKOB IPYIIIHI B
peleHne paccMaTpuBaeMOi POOIEMEI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Kourpoabnubie IIpakrnuyeckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI

pecypchl

Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
bubnnoreka IIOK

1.1 ®u3nKa U METO/Ibl HAYYHOTO IMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72

Hroro no pazneny 2

Pa3znen 2. MEXAHUKA
bubnuorexa [JOK

21 Kinematiia > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK

22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK

2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72

Hroro no paszneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK

' TEOpHHU https://m.edso0.ru/7f41bf72

bu6nuoreka [IOK

32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0.ru/7f41bf72

33 ArperatHble cocTostHUS BemlecTBa. da3oBbie 5 bubnmnoreka [JOK

epexobl

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



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

Hroro no pazneny

24

Paznen 4. JIEKTPOJANHAMUKA
bubnuoteka LIOK
41 MeKTpoCTaTHK 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3neKTpUYeCcKuid TOK. Toku B bubnmoreka [JOK
4.2 12
pa3IMYHBIX cpeslax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne o/ P Konrpoubusie Ilpakruyeckue (itcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKIIAS https://m.eds00.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKue U 3JIEKTPOMAarHuTHhIE 9 1 bubnmnoreka HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
2.2 MexaHUYeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 https://m.edsoo.ru/7fA1c97¢
bu6nuoreka [IOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOU ONTUKU 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue aToma 4 bubmmoreka [IOK



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

4.3 AToMHOE SApO

Uroro no pazaeny

15

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 ﬁ;I[iHE;T:;(;grouﬁ £41c97¢
Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maroiiee NTOBTOPEHHE 4 ]r?tI:[I[?sH/I;I;T:é(sa:)(I)_IrOu/I; £41c97¢
Hroro no pazneny 4

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoabsubie IIpakTunuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METO/IbI TTO3HAHUSI OKPYKAIOIIETO MUpa 06.09.2023  https://m.edsoo.ru/ff0c32e2
Poinre 1 MecTo (pu3uku B GOpMUPOBAHUH
2 COBPEMEHHOI (rlza HOH an)l IT)I/IHIﬁ MHpa, B 1 bubmorexa HOK
P . i P “p ’ 07.09.2023 ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEeATECIbHOCTH JIFOICH
Mexannueckoe ABmkeHHE. OTHOCUTEIBHOCTD
3 MeXaHnJeckoro Japuxkenus. [lepeMencnne 1 bubmorexa HOK
P ’ 13.09.2023  https://m.eds00.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPAMOIIMHEWHOE IBMKEHITE 1 bubmorexa LOK
P P s 14.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBHIKCHUE 1 bubmotexa [JOK
YOROP P A 20.09.2023 | https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majeHue. Y CKopeHrue CBOOOIHOTO 1 bu6mmoreka [IOK
nmajeHust 21.09.2023 https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe nBuxeHue. Jprkenne 1 bubmuorexa [JOK
MaTepUaIbHOU TOUKH 110 OKPYKHOCTH 27.09.2023 ' https://m.edsoo.ru/ffOc3ada
[Tpunatmn otHOCUTENbHOCTH ["anues.
8 HNuepuunansabie cucTeMbl oTcuera. [lepBorit 1 bubmorexa LHOK
Pl P 28.09.2023 ' https://m.edsoo.ru/ffoc3be8
3aKkoH HproToHa
9 Macca tena. Cuia. IlpuHnun cynepno3unuu 1 bubnnoreka [JOK
cui. Bropoii 3akon HerotoHa asis 04.10.2023  https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUAIIBHONU TOUKHU

10 Tpetuii 3akon HproToHa AJ1s1 MaTepraibHbIX bubmuoreka [JOK
TOYEK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TAroTeHUsl. Cuia TSHKECTH. bubnmoreka [JOK
[TepBas kocMHYECKasi CKOPOCTh 11.10.2023  https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 C .3 I'yka. B
1718 YHPYTOCTH. SaKot & yia. Bee Tela 12.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus. Cuiia
13 com OTI:IBJIGHI/ISI 1| (11)/1(1) BILmeHHTprena B bubmorexa HOK
P prA 18.10.2023  https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM Taze
[ToctynarensHO€E U BpalaTelbHOE JABHKEHUE
14 a0COJTIIOTHO TBEPAOTO Tena. MOMEHT CHITBI. bubnnoreka [JOK
[1ne4o cunel. YcnoBus paBHOBECHUS TBEPAOTO 19.10.2023  https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHOU TOYKU, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. IMITynbc cuiibl. 3aKOH bubmmorexa [JOK
P ' Y ] 25.10.2023 ' https://m.edsoo.ru/ffoc43d6
COXPaHEHUS UMITyJbca. PeakTHBHOE TBUKEHHE
Pabota u momtHoCTh critbl. Kunetndeckas
16 SHEpTUsi MaTepuaibHOi Touku. Teopema 00 bubmorexa [JOK
P P ot Teop 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW YHEPTUU
[TorenumaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUSI YIPYTo Ae(POPMUPOBAHHOU MPY>KUHBI. bubnuoteka [JOK
[ToTennmanpHas YHEPTUs Teaa BOJIU3U 08.11.2023  https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTU 3eMIIN
[ToTeHIMaTBHBIC U HETIOTEHITUATBHBIE CHIIBL.
18 CBs13b pabOTHI HEMTOTEHITUATBLHBIX CHJI C bubnmnoreka [JOK
M3MEHEHNEM MEXaHUYECKOW SHEPTHH CUCTEMBI 09.11.2023  https://m.edsoo.ru/ff0c478c

TeJ. 3aKOH COXpaHEHUSI MEXaHUYECKOU



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPrUU

Jlaboparopunas padota «lccrnenoBanue cBA3u
paboThI CHITBI C U3MECHEHHEM MEXaHHYECKON

19
SHEPTUHU TeJla Ha IPUMEPE PaCTSKEHUS 15.11.2023
PE3UHOBOTO KIYTa
20 Kontposbnas padota mo teme «Kunemaruka. bubnunoreka [JOK
JlunaMuka. 3aKOHBI COXpaHEHUSI B MEXAHUKE 16.11.2023  https://m.edsoo.ru/ff0c4b74
OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
21 KHUHETUYEeCKOU Teopuu. bpoyHOBCKoe bubmmorexa [JOK
PHH. 5POY 22.11.2023 | https://m.edsoo.ru/ff0c4dc2
nsuxenue. Auddysus
XapakTep JBUKEHUS U B3aUMOJCHCTBUSA
22 .M
YaCTHI] BeIUIIeCTBfl 0JIeJIA CTPOCHHUS Ta30B, 93.11.2023
KHUAKOCTEH U TBEPIBIX TEI
93 Macca monekyi. KonudecTBo BelecTsa.
[TocTostHuast ABoraapo 29.11.2023
24 Termnosoe paBHoBecue. Temneparypa u e€
n3mepenue. [llkana temneparyp Llenscus 30.11.2023
o5 Wneansusiii raz B MKT. OcHOBHOE ypaBHEHUE bu6mmoreka [IOK
MKT 06.12.2023 ' https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemnepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYJT bubmmorexa [TOK
. Y 07.12.2023  https://m.edsoo.ru/ff0c511e
VYpaBaenune MenaeneeBa-Knanelipona
27 3 T
akoH JlanpToHa. ['a30BbIe 3aKOHBI 13.12.2023
Jlaboparopnast pabora «McciaenoBanue
28
3aBUCHMOCTH MEXKIy apaMeTpamMu COCTOSHUS 14.12.2023
pa3peKEeHHOTO Ta3a
29 W3omporieccsl B HCATLHOM ra3e U uX bubmmoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduuecKoe mpeCTaBICHUE

20.12.2023

https://m.edsoo.ru/ff0c570e

Buytpennsis sHeprusi T€pMOJAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €6 U3MEHEHUS.

bu6mmoreka [JOK

30 KonnyectBo TemnoTs! u pabora. Buytpenuss 21.12.2023 ' https://m.edso0.ru/ff0c5952
JHEPTHUsl OJJTHOATOMHOTO HUJICATLHOTO Ta3a

31 Buapl Terionepenaun Enbmaorexa IOK

27.12.2023 | https://m.edsoo.ru/ff0c5c36

VnenpHas TEMII0EMKOCTE BEIIECTBA.

32 KomnuuecTBo TeI0Th pH TeIIonepeaaye. Bubmorexa LIOK
AmaGariEtii nporece 28.12.2023 | https://m.edsoo.ru/ff0c5c36

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bubmmorexa [IOK
IIPUMEHEHUE K U30IpoLeccam 10.01.2024  https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTh MporeccoB B MPUPOJIE. bubmuoreka [JOK
Brtopoii 3akoH TepMOIMHAMUKHI 11.01.2024  https://m.edsoo.ru/ff0c6230

35 [Ipunuun nevicteus u K111 TemnoBoit MamHsbl 17.01.2024 E‘::fi;ﬁf;aogr?/[?mc 600a

36 [ukn Kapno u ero KIT 18.01.2024

37 DKosornyeckue npo0aeMbl TEIIO3HEPTEeTUKH 94.01.2024

38 O6o6matomuit ypok «MomnekynsipHas hu3nka. bubnuoteka [JOK
OCHOBBI TEpPMOJUHAMUKH» 25.01.2024  https://m.edsoo.ru/ff0c6938

39 KonTponbhas padota no teme «MonekynspHas bu6nuorexa [IOK
¢usuka. OCHOBBI TEPMOTUHAMUKI 31.01.2024  https://m.edsoo.ru/ff0c6a50

40 ITapooOpazoBanue u koHaeHcaus. Vicnapenue bubnuorexa [IOK
U KUIIEHUE 01.02.2024  https://m.edsoo.ru/ff0c63b6

a1 AOconroTHas 1 OTHOCHTEIbHAS BIIAYKHOCTh bu6mmoreka [JOK
Bo3ayxa. HacelienHslil map 07.02.2024 | https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
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Teépnoe Teno. Kpucrannmmueckue n amoppHbie

4 Tena. AHU30TPOIHS CBOMCTB KPUCTAJIIOB. bubnmoreka [JOK
Kunkue kpuctamisl. CoBpeMEHHBIC 08.02.2024  https://m.edsoo.ru/ff0c65f0
MaTepuaibl

43 [InaBneHue u kpuctauMzauus. Y aesbHas bubmmorexa [IOK
TerioTa miasieHus. Cyoaumanus 14.02.2024  https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK

44
YpaBHCHHE TEILIOBOTO bananca 15.02.2024  https://m.edsoo.ru/ff0c6820

45 Dnektpusanus Tei. DIEKTPUUECKUH 3apsl. bubmmoreka [JOK
JIBa BHJIa DJIICKTPUYECKUX 3apsI0B 21.02.2024 | https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKY, TUIIEKTPUKH U

46 H(I))JI OBOJTHUKH 3aK(I:H COXpaHCHHUS bubmoreia OK

yip ' P 22.02.2024  https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa

47 B3aumoneiictBue 3apsiaoB. 3akon Kynona. bubnnoreka [JOK
ToueuHslii AEKTpUUECKUN 3apsij 28.02.2024 | https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTD 31EKTPUYECKOTO MOJIS.

48 [TpuHIHT Cyneprno3UIINH STEKTPHUESCKUX bubmmorexa [TOK

P . Hep . P 29.02.2024 | https://m.edsoo.ru/ff0c6df2
noneit. Jlunuu HanpsHkEHHOCTH

49 PaboTa cuit anexkTpocTaTuuecKkoro mossi. bubnuoteka [JOK
[ToTenuuan. Pa3HOCTh OTEHIIMAIOB 06.03.2024  https://m.edso0.ru/ff0c6f00
[TpOBOIHUKY M TUAIEKTPUKH B

50 BJ'IpeKT J:)CT&TH‘ICJICKOM HOIj'Ie Jmanekrpudeckast bubmmorexa [JOK

P ' P 07.03.2024  https://m.eds00.ru/ff0c7018
MIPOHUIIAEMOCTh
N bubnmoreka [JOK
51 C) . K
FICKTPOEMKOCTD. ROHACHEATOP 13.03.2024  https://m.edsoo.ru/ff0c7126

59 DNeKTPOEMKOCTh TIIOCKOTO KOH/IEHCATOPA. bubmuorexa [JOK
DHeprus 3aps>KEHHOI0 KOHJIEHCATOpa 14.03.2024  https://m.edsoo.ru/ff0c72c0

53 Jlabopartopnast pabora "M3mepenue



https://m.edsoo.ru/ff0c65f0
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ANEKTPOEMKOCTU KOHEHcaTopa'

20.03.2024

54

55

56

57

[IpunIUI NEWCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO aniapara,
CTPYMHOI'O IpUHTEpa. DIIEKTpOCTaTUUECKast
3amuTa. 3a3eMJIEHHE AIEKTPOIpruOOpOB

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosuubii Tok. Cuna Toka.
Hanpspokenue. Conpotusiienue. 3akoH Oma Ju1st
y4acTKa [enu

[TocnenoBarenpHOE, TapaIEIBLHOE,
CMeIlIaHHOE COETMHEHNE TIPOBOIHUKOB.
Jlaboparopuas pabota «3yuenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenna

0.5

21.03.2024

03.04.2024

04.04.2024

10.04.2024

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

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

58

3axon OMa 111 TOJIHOM (3aMKHYTOM)
aeKTpudeckon nenu. Koporkoe 3ambIkaHue.
JlaGopatopnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHBIICHUS»

0.5

11.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs! TPOBOAMUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHIL.
CBepXIpoBOIMMOCTh

17.04.2024

60

61

DnexTpruyeckuil TOK B Bakyyme. CBolicTBa
9JIEKTPOHHBIX ITyYKOB

[TonynpoBogHUKH, X COOCTBEHHAs U
MpUMecHas MpoBoAUMOCTb. CBoiicTBa p—N-

18.04.2024

24.04.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

nepexoa. [1lomynpoBoJHUKOBBIE TPHOOPEI

DJeKTpUUYECKH TOK B paCTBOpPax M pacruiaBax

62 ANEKTPOIUTOB. DIEKTPOIUTHICCKASL 1 bubmmorexa [TOK
P ' P 25.04.2024  https://m.edsoo.ru/ff0c82ba
JTUccoIanus. DIEeKTPOoIIn3
DJIEKTPUYECKUI TOK B Ta3ax.
63 CaMOCTOsTEIBHBIN U HECAMOCTOATEIbHBIN 1 bubmorexa LHOK
17.04.2024  https://m.edsoo.ru/ff0c84ae
paszpsa. Moinnus. [1nazma
DeKTpUYecKue MPUOOPHI U YCTPOMCTBA M UX
64 MpakTHYeckoe npumMeHnenue. [IpaBuna TeXHUKH 1 bubmmorexa [JOK
P P P 18.04.2024 | https://m.edsoo.ru/ffocssfc
0€301acHOCTH
. bubnmoreka [JOK
65 Ofobmaronuit ypok (SMEKTpOMHAMITKa ! 22.05.2024 | https://m.edsoo.ru/ff0c88be
KontponbHas pabora mo reme
66 «Qnekrpocraruka. [TocrosHHBIM 1 bubnuoreka [IOK
ANEeKTpUYecKui TOK. TOKHM B pa3IU4HbIX 23.05.2024 ' https://m.edsoo.ru/ffOc8a8a
cpenmax»
67 PezepHblil ypok. KonTposbhas paboTa 1o 1 bu6nuorexa [IOK
TeMe "DnekTpoanHamMuka' 29.05.2024  https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O60061maromuii ypok no 1 bubnnorexa [JOK
temaMm 10 knacca 30.05.2024  https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
ITocTosIHHBIE MAarHUTEL U UX B3aUMOJIEHCTBHE.
1 MaruuTHOEe 110j1e. BekTOp MaruuTHoM 1 bubnnorexa LIOK
' par 04.09.2023  https://m.edsoo.ru/ff0c9778
WHAYKIUA. JIMHUA MarHUTHON WHTYKITUU
MarsuTHO€ 1oJjie TPOBOJHUKA ¢ TOKOM. OTIbIT
2 Opcrena. BzanMmoaeiicTBe IPOBOIHUKOB C 1 bubmmorexa IOK
peresa. a pOBOA 07.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHast pabora «/3yueHne MarHuTHOTO 1 1 bubnuotexa [HOK
HO0JIs1 KATYLLKU C TOKOM» 11.09.2023 = https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK C
4 tokoMm. Cuita Amnepa. JlabopatopHas pabora 1 1 bubnmnoreka [JOK
«HccnenoBanne qeHCTBUS ITOCTOSHHOTO 14.09.2023 https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM)
JleiicTBrEe MarHUTHOTO TIOJISI HA IBHXKYIIIYIOCS
5 3apspkeHnyro yactuny. Cuna Jloperma. Padota 1 bubmorexa HOK
P yio - perta. 18.09.2023 ' https://m.edsoo.ru/ff0c9df4
cuiel JIopeHia
DOnexkTpoMarHuTHast UHAyKius. [ToTok BekTopa
6 I . . 1
MarHuTHOH I/IH,Z[YKEII/II/I O/C unnykunu. 3akoH 91.09.2023
ANeKTpOMarHuTHOW uHaykIu dapanes
7 JlabopaTtopHas pabota «VccnenoBanmne 1 1 bubnuoteka [JOK
SIBJICHUS DJIIEKTPOMATrHUTHON MHAYKIII 25.09.2023 ' https://m.edsoo.ru/ffOcal50
NHayKTUBHOCTB. SIBI€HNE CAMOUHIYKIWH.
8 OJ1C camOoMHAYKIIMH. DHEPTHUS MAaTHUTHOTO 1 bu6nuoreka [IOK
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE 28.09.2023  https://m.edsoo.ru/ff0ca600
oJie



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTpoiuCcTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MarHUTBHI, SJIEKTPOMAarHuThI,

9
3JICKTPOJIBUTATEIb, YCKOPUTEIN 02.10.2023
3JIEeMEHTapHBIX YACTHI], UHIYKIIMOHHAS NIeYb

10 O06o6marmuii ypok «MarauTHoe moJe. bubnmoreka [JOK
DNIEKTPOMArHUTHAsE UHIYKITUS» 05.10.2023  https://m.edsoo.ru/ffOcab82

11 KoHTtponbHas padota 1o Teme «MarautHoe bubnmnoreka HOK
noJie. DIEKTPOMarHuTHasi MHAYKLUS» 09.10.2023  https://m.edsoo.ru/ff0cad58
CBoOoIHBIE MEXaHHYECKHE KOJIeOaHusl.

12 lMapmonnueckue konedanusi. Y paBHEHUE bubnuorexa [HOK
rapMoHn4eckux konebanuii. [IpeBpaienue 12.10.2023  https://m.edsoo.ru/ffOcaf06
SHEPrUuu
JlaboparopHas pabota «lccrnenoBanue

13 OaHwMii
3aBUCHUMOCTH TIEPUO/Ia MAJIbIX KoJeOaHui 16.10.2023
rpy3a Ha HUTH OT JIMHBI HUTU U MacChl Tpy3a»

Konebarenbublii koHTYp. CBOOOTHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B UCATHHOM
14 KOJIe0aTEIbHOM KOHTYpE. AHATOTHS MEX brbmmorexa LTOK
Ype: o 19.10.2023  https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPruu B UI€aJIbHOM K0J1e0aTeIbHOM brbmmorexa LTOK
P A 23.10.2023  https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBienue o 3aTyxaroUMX KOJIeOaHUAX.

16 BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI. bubmmoreka [JOK
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMarHUTHBIC 26.10.2023  https://m.edsoo.ru/ffOcbb86
Kose0aHus
[lepemennsbiit Tok. CUHYCOUJAIBHBIN

17 MEPEMEHHBIN TOK. MOITHOCTh TEPEMEHHOTO bubmmorexa [JOK

P voH P 06.11.2023  https://m.edsoo.ru/ffOcbd34

TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE 3HAYCHUE



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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https://m.edsoo.ru/ff0cb820
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https://m.edsoo.ru/ff0cbd34

CHJIbI TOKAa W HAITPAKCHUA

Tpanchopmarop. [IpousBoacTso, nepenava u

18
noTpedIeHUE NEKTPUIECKON YSHEPTHH 09.11.2023
YCTpOoNCTBO U MPaKTHUECKOE MPUMEHEHUE
19 AIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa bubmmorera LIOK
P > | SHEPATOP 13.11.2023  https:/m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJOTUYECKIE PUCKU TIPH ITPOU3BOJICTBE
20 K
anexkTposHeprun. Kynbrypa I/ICHO{IBBOB&HI/IX 16.11.2023
AIIEKTPOIHEPTHH B TOBCETHEBHOU )KU3HU
MexaHn4YecKre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexka HOK
pacrpoCcTpaHeHust U JIJTHHA BOJIHBI. 20.11.2023  https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOAOIbHBIE BOTHBI
99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3ByKa 23.11.2023  https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOWCTBA U bubmuorexa [HOK
ckopocTs. [1Ikana aneKTpoMarHuTHBIX BOJIH 27.11.2023  https://m.edsoo.ru/ffOccfe0
o4 [TpuHIMIBI PaTUOCBSI3U U TEJICBUICHHUS.
PasButHe cpencts cBa3u. Pannonokanus 30.11.2023
bu6nuoreka [IOK
2 K K
> OHTPOIbHas padoTa «Konebats i BOMHED 04.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacnipocTpaHeHHE CBETa B
26 0 pHo OJTHOM cpe I; T(?qqublﬁ HUCTOYHUK brbmmorexa LTOK
FHOPOA peie. 07.12.2023  https://m.edsoo.ru/ffocd350
ceera. JIyu cBera
97 OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHS CBETA. bubnuoteka [JOK
[TocTpoenue n300pakeHUH B TUIOCKOM 3€pKaje 11.12.2023  https://m.edsoo.ru/ff0cd4eQ
[Ipenominenne ceera. [lonHoe BHyTpeHHEE
28 0p axenue. [IpenebHbIi yroi nzj;ll){oro bubmmorexa [JOK
P pen 7 14.12.2023  https://m.edso0.ru/ff0cd7f6

BHYTPEHHETO OTPAXKEHUS



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlaboparopHnas pabota «3mepeHue

bu6nuoreka [IOK

29
MOKa3aTelIsl MPEJIOMIICHHUS CTEKIIay 18.12.2023  https://m.edsoo.ru/ff0cd67a
30 JIunzel. [octpoenne n300paxxeHui B TNH3E. bubnmnoreka HOK
®opMya TOHKOU JIMH3bL. Y BETUYCHUE JIMH3BI 25.12.2023  https://m.edsoo.ru/ffOcddle
31 JlaGopatopHas pabota «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX) 28.12.2023
Hucnepcus cBeta. Cil0’KHBIN cocTaB 0€10ro
32 . . JIab 0
ceera. LIer. JlaboparopHas padoTa 08.01.2024
«HabmoaeHne nucnepcun cBeTay
33 WuTepdepenmus ceera. Audpakuus cera. bubnuoreka [JOK
JudpakumonHas pemeérka 11.01.2024 = https://m.edsoo.ru/ffOced22
34 ITonepeuHocTh cBETOBBIX BOJH. [lonmgapu3zarus bubmuorexa [JOK
cBETa 15.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuyeckue npuOOpPsI U yCTPOCTBa U
35
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS 18.01.2024
["paHUIIBI IPUMEHUMOCTH KJIACCUICCKON
36 MeXxaHuKH. [TocTynarsl criennaaibHOW TeOpUHr bubmmorexa [JOK
' M " P 22.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3amesieHne BpEeMEHH U COKpaIleHNe JJTMHBI 25.01.2024  https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PENSITUBUCTCKOU
38 ‘laCTI:/I bl CB}I3ByMaC(I:)LI C DHEprueu u brbmmorexa LTOK
Ny P 29.01.2024  https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
39 KonTponbnas padora «Ontuka. OCHOBBI bu6muoreka [JOK
CIeIUaTLHON TEOPUU OTHOCUTEITLHOCTH 01.02.2024  https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. SHeprus u bubmuoreka [JOK
UMITYJIbC GOTOHA 05.02.2024  https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK
Omneitet A. I'. CTonerosa 08.02.2024 https://m.edsoo.ru/ffOcffc4
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3akonbl poTtodddekra. YpaBHeHHE DWHIITCHHA

bu6nuoreka [IOK

42 s poroopderra. «Kpacuas rpanuiia 12.02.2024 = https://m.edsoo.ru/ff0d015e
doTtorpdekra
43 Hasnenue ceera. Onbrtel I1. H. JIeGenena. bubnmnoreka HOK
XHUMHYECKOE IEUCTBUE CBETA 15.02.2024 | https://m.edsoo.ru/ff0d04a6
TexHUYECKUE YCTPONCTBA M MMPAKTHIECKOE
44 :
npuMeHeHue: (poToleMeHT, (HOToIaTIHK, 19.02.2024
CoOJTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3aga4 no reme «JE€MEHTHI bu6mmoteka [IOK
KBAHTOBOU OITHUKH 22.02.2024  https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbiTel Pezepdopna
46 0 paccestHuIO o-9actuil. [iranetapHas Moiennb bubmorexa LHOK
P ’ P 26.02.2024  https://m.edsoo.ru/ff0d091a
aToMa
bubmuorexa [JOK
41 Hocrynatst bopa 29.02.2024  https://m.edsoo.ru/ff0dOafa
W3nydenue u noriomieHrue GOTOHOB IpH
48 ne ey;o € aToma ¢ ouiloro (bOBH;I 3Hepr1/m Ha bubmorexa LOK
P VH A P P 04.03.2024  https://m.edsoo.ru/ff0dOafa
npyroit. Buabl ciekTpoB
Bosmosrsle cBoricTBa yactuil. BoirHb! e
49 bpoitns. KopnyckynsipHO-BOJIHOBOM 1yain3m bubmorexa HOK
P + ROPIYCIYIIP o ' 07.03.2024  https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE U BBIHYKJIEHHOE U3ITyYeHUE
OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
50 Pezepdopna o onpeaenennio cocrara bubmorexa HOK
p&bop P 11.03.2024  https://m.edsoo.ru/ffodofd2
PaZOaKTUBHOTO H3TYYCHHUS
CsoiicTBa anb(da-, 6era-, raMma-u3Iy4eHuUs.
1 B
5 JUSTHUE PAIHNOAKTHBHOCTH Ha KHBBIC 14.03.2024
OpTaHU3MBI
59 OTkpBITHE TPOTOHA U HEWTPOHA. M30TOMBI. bubmuorexa [JOK
Anbda-pacnaa. DNeKTPOHHBIA U O3UTPOHHBIN 18.03.2024  https://m.edsoo.ru/ff0d1162
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6era-pacmnan. ["'amma-uznydenue

53

54

55

56

OHeprus CBA3U HyKJIOHOB B sifipe. SlnepHbie
peaxmuu. SnepHsiii peakrop. [IpoGiemsr,
IIEPCIIEKTUBBI, YKOJIOTUYECKUE ACIIEKThI
SIIEPHOM SHEPreTUKH

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErucTpanyu 3JIeMEeHTapHbIX YacTull. Kpyrubii
croi1 «DyHIaMEeHTaIbHbIE B3aUMOICUCTBUA.
EnuHCTBO (DM3NYECKOH KAPTUHBI MUPa»

Bun 3Beé3nH0T0 Heba. Co3Be3aust, ApKue
3BE3bI, INIAHETHI, UX BUINMOE JIBHKCHUE.
CosHeuHast cucremMa

Comnne. ConHeyHast aKTUBHOCTD. MICTOUYHHK
sHepruu CoJiHIIA U 3BE3]T

21.03.2024

01.04.2024

04.04.2024

08.04.2024

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

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

57

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
3BE3/1bI IVIABHOM MOCIIEA0BATENBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOMCXOXKICHUU U
sposmony ComHIa U 3BE37

11.04.2024

58

Mieunsiii [Iyte — Hama ['anakTuka.
[Tonoxenue u apmxenne Connua B ["anakTuke.
lNanmaktuku. YEpHbIE OBIPHI B ApaxX rajJakTUK

15.04.2024

59

60

61

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bbonpioro B3peiBa. PennkroBoe nznydeHue.
Meraranaktuka

HCpCH_IeHHBIC HpO6HeMBI ACTPOHOMUHU

KonTtponbHas pabota «21€MeHThI aCTPOHOMHH
U acTpOU3UKI»

18.04.2024

22.04.2024

25.04.2024


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

62

Ob6o6maromuit ypok. Pois pusuxu u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COMAJIbHOM M STHYSCKOU
chepax neaTebHOCTH YeJIOBEeKa

29.04.2024

63

O6o6maromuii ypok. Pons u Mmecto Gusuku u
aCTPOHOMUH B COBPEMEHHOM HAay4YHON KapTUHE
Mupa

06.05.2024

64

65

66

Ob6o6maromuii ypok. Pois puznueckoit
TEOpHH B (HOPMUPOBAHHUHU TIPEACTABICHUN O
¢du3uveckoil KapTHHE MHUpa

O6o6maromuit ypok. Mecro pusuueckoi
KapTHHBI MUpPa B 00ILEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUI O
pupoze

PesepBHbIil ypok. MaruutHoe noie.
OJeKTpOMarHUTHAs MHIYKLUS

13.05.2024

16.05.2024

23.05.2024

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIELHATBbHON TEOPUU OTHOCUTEIBHOCTH

27.05.2024

68

Pesepnniit ypok. KBantoBas (uszuka.
DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6nuoreka [IOK
30.05.2024 | https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» ®dusuka, 10 kimace/ Msikumes .., byxosues b.b., Corckuit H.H. nox penakmueit
[TapdentreBoii H.A., AkninonepHoe obmectBo «M3narensctBo «IIpocBerienne»

» ®uzuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakiueit
[MapdentneBoit H.A., Akunonepnoe obmectso «3narensctBo «IIpocBemienne
®wusnka, 10 kmacc/Mskumes I'.51., byxosnes b.b., Corckuit H.H.

®usuka, 11 xknacc/Msikumes I'.4., Byxosues b.b., Hapyrun B.M.

METOJINYECKHNE MATEPHAJIBI JIJIS1 YUYUTEJIA
®dusuka, 10 knacc/Msxkuies I'.4., Byxosues b.b., Corckuit H.H.

®usuka, 11 xknacc/Msikumes I'.4., Byxosues b.b., Hapyrua B.M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Nudoypoxk
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