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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOCHHMsI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c yué€roM ¢enepanbHON paboyeil mporpamMMmbl BOCIHUTAaHUS U
KOHLIEMLIUKA TpenojiaBanusl yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUNX OCHOBHBIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHue mporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxoaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METAlPEAMETHBIM pe3ybTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb PEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM mpeameramMu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETU M3Y4YEeHHsS] (PM3MKM HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsl, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma 1o usmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM oOydeHusl.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenesnsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
W3ydyenne (UMK BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHWE YMEHUN MNPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBITIOJIHEHUHU UMH Y4€OHBIX HCCIICIOBAaHUMN.



B ocHOBy kypca ¢u3WKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAN HIEH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIHUIBI €ro
MOCTPOCHHUS.

Hoess yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3eioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTpoOIeMamMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TEXHMUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peamusyercss TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takke OOCYKICHUS
po6JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHusl SBISAIOTCS (pusmveckue Teopuu (hopMHUpOBaHUE TMPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB H
OPUHIIUIIOB B  COBPEMEHHBIX TNPEIACTABICHUAX O TPUPOJE, TpaHHUIax
MPUMEHUMOCTH TEOPUH, JJII OINHCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHA U
MIPOIIECCOB).

CucTeMHO-IesITEeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yercs Mpexie
BCEro 3a CYET OpPTraHW3alUU SKCIIEPUMEHTAILHON AESITETFHOCTH OOYYarOIIMXCS.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JAOOpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (u3uke OObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYeCKux padoT. BeifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
NPOBOJAMMBIX JJIi KOHTPOJSI W  OIICHKH, OCYIIECTBISETCS  yYaCTHUKaAMHU
0o0pa30oBaTeNbHOTO TIPOLlECCa HCXOJ U3 OCOOCHHOCTEM IUIAHMPOBaHUS U
ocHamleHus: kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJACHHUE
OOy4aIOLUMHUCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIETOBAHMUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEPKE
MPEJIOKEHHBIX TUITOTES.



bonbimoe BHUMaHUWE yOENSETCS PEHICHUI0 PACYETHBIX W KAdeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJaHHON (PU3NYECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSITh H3yUYECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pa3HbIX pa3ienoB. [l KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CHUTyallMd MPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3UKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHMs JOJKEH U3y4aThCs B YCIOBUSX
IpEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOMKHO OBITH
HE0OX0AMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMoOHHOE  00Opy/I0BaHWE (DOpMUPYETCS B COOTBETCTBUU C
OPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECMEYMBaET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCIICMOBAHMSI  M3y4YaeMbIX  SBIIEHUA W  TPOIECCOB, OJMIUPHYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHH.

JlabopaTopHoe 000pyIOBaHHE MJI YYEHUYECKHX TPAKTHUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTETFHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4CHUS PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

e (opMmupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
U3YUYCHUIO TPUPOJBI, PAa3BUTHEC WX HHTCIICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHMSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanme ymMeHUN OOBSCHATH SBICHHUS C HCIOJIB30BAHUEM
bu3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBanue mpencTaBICHUNA O PONM (PUBUKHU IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTxeHne 3TUX lenei 00ecreynBaeTCsl pelieHHeM CIeAYIONNX 3a1a4 B
nporecce u3yyeHus Kypca GU3NKH Ha YPOBHE CPEHEro 001Iero oopa3oBaHus:

e TmpuoOpeTeHWe  CHUCTEeMBl  3HaHMH 00  o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPO(DU3HKHY;

e (opmMupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUU B TMPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3JIUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
(Gu3nUecKkol MOAENbI0, 3aJad, MNOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue PU3NYECKOW MOJEIH, aJIeKBATHON yCIIOBUSM 3aJ1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U IMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W HUHTEpIpeTaluu UHPOpMAaIUU,
OIPENENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO Pe3yJIbTaTa;

e CO3/IaHME YCJIOBHMM JUISl PA3BUTHS YMEHUU MPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

Pabouass mporpamma mo ¢usuke paspaboTaHa B COOTBETCTBHHM C YCTaBOM
MOBY nuniest Nel c¢. bonbmeyctbukuackoe MedeTnuHckoro paiiona PecnyOnuku
bamkoprocran, OOII, VII.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBblE W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOoaHOE nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe  nBwkeHWe. [[BuKeHWE  MarepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSJIOB, LICMIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPWU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuKeHUs Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
NHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tspkectu. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenwne. Bunsl Tpenus (1moxosi, CKoiabxeHus1, kauenust). Cumna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas SHEPIUs YIIpYyro
nedbopmupoBaHHoO — npyxkuHbl.  [loTeHlmManpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IJHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, KHUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [loctosinnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANbHOTO raza. AOCONIIOTHas TeMmIlepaTrypa Kak Mepa
CpeIHEell KWHETUYECKOM SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcalbHOM T'a3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLECCOB: HM30TEpMa, H30X0Pa,
n3obapa.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbeIThl 110 U PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIoco0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJibHas TEIIOEMKOCTh BEIlleCTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHOpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. KodapuiueHT moie3Horo
nevctBus TemwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @uIMeHT MOIe3HOTO
JEUCTBUSL. DKOJIOTMUYECKUE MPOOIeMbl TEMI0IHEPTETUKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarusi. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3ayxa. HacwiieHHbld map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibsl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

YpaBHeHuE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHaoOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv noHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHUKH, IAUAJIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsijl.
Onextpuyeckoe 1nose. Hanpsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA AIEKTPUUYECKUX Moyeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jvsnexrpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

VY CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsxenune. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE COMPOTUBICHUE. YICIbHOE COMPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COMPOTHUBIICHHME HCTOYHUKA TOKAa.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 5ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TabBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTD BO3yXaA.

OAHOCTOPOHHSISI NPOBOAUMOCTD JTMOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MexknpeaMeTHble CBS3H

N3yuenue xkypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce OoCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, rumoTe3a, (u3nyecKas BEIUUYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepOoiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuoOOpkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUWH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHYKIUU TO0JI TOCTOSHHBIX MarHUTOB.

MarnutHoe T0JIe TPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTere npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BHKeHUE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHMe DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKOMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAS CHJIA
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYILIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTapHBIX
YaCTHUILl, NHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumtyaa u ($asza KosieOaHUI.
[IpyXVHHBIN MasTHUK. MaTremMaTu4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOaHMSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHWYECKUMU W
AIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeiHYX/IeHHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMAQJIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanure mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JyiMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
HNuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakxius,
unTepdepenius. CKOpocTh IEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3M U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpOCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparoluX U paccenBaromux auH3ax. Dopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JAaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerne natepdepeHIny CBEeTA.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILI0 MPU3MBI.

[Toy4yeHune cexTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



W3mepeHune nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paKE€HUM B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPruM GOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YCTPOICTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢h(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oToddhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
IlmanerapHas Mogmens aroMma. llocrynatel bopa. M3nyuenue u moriomnieHue
(GbOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs siapa. OTKphITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1no  ompenesneHuio  cocTasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DnieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast boMoa.

Jlemoncmpayuu

CU€TYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanuie TpeKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XApAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. I[lonoxenue u nBwxenue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIo MOMYIIAPUS U SIPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, POJb (PU3UIECKOIN Teopuun
B (GOpPMHpPOBAHUM TIPEACTABICHUNH O (U3UYECKOM KapTUHE MHpa, MECTO
(dbu3nYecKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIiecTBISETCs C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBICHUS B )KMBOM MPUPOJE, NEUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYalOLIUXCSI PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peAU3alMd OCHOBHBIX HaIpaBICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh T'PAKIAHCKON MO3ULIMN 00YYAIOLIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHHMTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTh OILIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyIero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3Nu4HbIM cdepaM MpodheccHnoHaNIbHON eSTENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MMO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTH B IIPOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJNIMpOBaTH W aKTyaJIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JeATCIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS TMPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOJUTh ApryMEHThl IJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJlad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpXKaHUS B pazIMYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:
OCYIIECTBIISITh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHM C y4€ToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHHUIH;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JacCTH
(bU3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIJISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pELIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHAIW3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pPe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHHUS Pa3BUTHs COOCTBEHHOM 3MOILIMOHAIIBHON c(ephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHEHHAM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO LN U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTHUX, YYUTHIBaTh €r0 TMPU OCYIIECTBICHUU OOIINCHHS, CIOCOOHOCTh K
COYYBCTBHUIO M COTIEPEIKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAECATEIIbHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TEJNO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHnU GU3NUECKUX 3a/1a4;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE IO OKPYKHOCTH, WHEpLUS,
B3auMoeicTBue T, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABIICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, MOBBILICHUE JABJICHUS Ira3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHAS Tra3a B  H300Opoleccax,
AJIEKTpU3ALU TEJ, B3aUMOJICCTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHIa,
HMMITYJIbC T€Jla, KWUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPTUA, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYHH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UMYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Yyd (U3MYECKUE BEJIWYMHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl dHEPIUsi XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ, CPECIHECKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUM CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUHNHAM;

OIACBIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IOJIsI, IIOTEHLHAJ, PA3HOCTh IMOTEHIUAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCHOJIb3YyEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI W MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUYECKYH0 TEOPUIO CTPOCHUS BELIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUM TEIIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOIN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnnyarh CIOBECHYIO
(bOpMyYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIOBUA (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, ITPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM ()M3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMble NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHEC ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HH(POpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMYHBIX COLMAIbHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
bu3HUecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siipa MpH PEHICHUH (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUWs, MAEHCTBUE MArHUTHOTO TIOJS HA
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3ghexT (poTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIOaKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHOJNB3YsAd (U3UYECKUE BEIHYMHBI:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTB
KATyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KoieOaHu B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKass CUJIa JIMH3bl, MPU ONUCAHUM MPABUIBHO TPAKTOBATh (HU3UUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIWYUHY C JPYTUMH
BEJIMYMHAMU;

OMMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNYNHBL

aHAIM3UPOBATh (PU3HUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENIHLHOTO U MapasjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa miia Gororddexra,
3aKOH COXPAHEHHUSI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsaia, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABICHUE BEKTOPA UHIAYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JlopeHua;

CTPOUTh W OIKMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM: TPU ITOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIUYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOJI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB MU JIaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACTITh (PU3NMUECKHE BEIMYWHBI U (POPMYIIHI,



HEOOXOUMbIe NJIsl €€ pElIeHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTHYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCy JE€HUH C ONOpOM Ha H3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue BICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJa4  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS Yy4€OHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M10JIy4aeMyt0 HH(OPMALUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MaCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEeHuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
MOBEJICHUS B OKPYXAIOIIEH CpelIe;

paboTaTh B Tpymdme C BBHIMOJIHEHHEM pPA3JMYHBIX COIUMANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNMbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTHueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/JIbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa ¥ METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
) A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunewaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 unamika 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBbI TEPMOMHHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
’ ®a30BbIE MEPEXOIBI 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

Uroro no pazgeny

24

Paznen 4. JIEKTPOANHAMUKA

bubmuoreka [JOK
+1 MeKTpOCTATIKA 10 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubnnorexka HOK
' pasIM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoabnsie | IIpakTuyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarunuTtHOe noje. IJIeKTpoMarHuTHast 1 | 3 bubnuorexa [JOK
’ WHIYKUUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHU4eCKHE U JIEKTPOMArHuTHbBIE 9 1 bubnunoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKHe U JJIEKTPOMarHuTHbHIE 5 | bubnuotexa [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuaNbHON TEOPUH 4 | bubnuotexa [JOK
’ OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41¢97¢c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
DIIEMEHTHI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41¢97¢
4.2 Crtpoenue aToma 4 bubnmuorexa [JOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

AToMHOE SpOo

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

Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 ngﬁ;ﬁi;&gﬁ% £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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
No KonuyecTBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
) Tema ypoka KonTpoabubie | IlpakTnueckue o0pa3oBaTte/ibHbIE
n/n Bcero U3yUYEeHHUs
padoThI padoThI pecypchl
®dusuka — Hayka o
| npupose. Hayunsie MeTo bl 1 Bbu6moteka [JOK
[I03HAHUS OKPYKAIOIIETO 03.09.2024 | https://m.edsoo.ru/ff0c32e2
MHupa
Ponb u mecTo ¢pusuku B
bopMHUpPOBaHUH
) COBPEMEHHOI Hay4YHOI | bubnuoreka [IOK
KapTUHBI MUpa, B 05.09.2024 | https://m.edsoo.ru/ff0c33e6
MPaAKTUYECKOU
NeATeIbHOCTH JIF0IEH
Mexannueckoe IBHKEHUE.
OTHOCHTETHLHOCTD
3 MEXAHUYECKOT'0 JIBIKEHUS 1 bubmaorexa LIOK
’ 10.09.2024 | https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpoOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE ] bubmmnoreka HOK
MPSMOJIMHENHOE JIBUKEHHUE 12.09.2024 | https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE | bu6muoreka [JOK
MPSMOJIMHENHOE JIBUKEHHUE 17.09.2024 | https://m.edsoo.ru/ff0c372¢
CBo0OoiHOE TTasieHHe.
6 YckopeHnue cBOOOIHOTO 1 bubmorexa HOK
P 19.09.2024 | https://m.edsoo.ru/ff0c39cc
MaJeHUs



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

KpuBonunerinoe
JIBWKeHHUE. [|BHKeHUE

bu6nmmoreka [IOK

7
MaTepUaIbHON TOYKH IO 24.09.2024 | https://m.edsoo.ru/ffO0c3ada
OKPY>KHOCTH
[TpunImn
OTHOcUTEIIbHOCTH I'anunes.
8 uepruanbHble CUCTEMBI Bubmaorexa ITOK
Pl . 26.09.2024 | https://m.edsoo.ru/ff0c3bed
orcuera. [1epBelii 3aKk0H
HrroTona
Macca tena. Cuia.
IIpunnun cynepno3unuu
9 CIfJ'I Bto ogr;aII)mH buGnuorexa [IOK
’ P 01.10.2024 | https://m.edsoo.ru/ff0c3bed
Hrrotona s
MaTepHaIbHOU TOYKH
10 Tperwnii 3akon HeroToHa bubnnoreka [JOK
JUISL MATEPUAIIBHBIX TOYEK 03.10.2024 | https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO
1 Tssrotenus. Cuiia TSHKECTH. bubnuoreka [{OK
ITepBast kocmuyeckas 08.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cwia ynpyroctu. 3aKoH bubnmnorexa [JOK
I'yka. Bec Tena 10.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna TpeHus.
Kosddunuenr tpeuus.
13 CI/IJ'IE)%)OH OTI/IBJ'IpeHI/ISI pu bubmorexa LIOK
P P 15.10.2024 | https://m.edsoo.ru/ff0c3{76
JIBIDKEHUH TEIA B
SKUIKOCTH WU rase
14 [TocrynarensHoe u bu6muoreka [JOK
BpaILaTEJIbHOE IBUKEHUE 17.10.2024 | https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

a0COJIIOTHO TBEPOTO TEa.
MowmenT cuisbl. [1nedo
CUJIbI. Y CJIOBUS PAaBHOBECHUS
TBEPJIOTO TENA

15

Nmnynbc maTepuanbHOM
TOYKH, CUCTEMBI
MaTepuaibHbIX TOYEK.
Nmnynbe cunbl. 3akoH
COXpaHEHHUsI UMITYJIbCA.
PeakTtuBHOE ABMKEHUE

22.10.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOIIIHOCTH CHJIBL.
Kunerndeckas sHeprus
MaTepUaIbHOW TOYKH.
Teopema 00 U3MECHEHHUH
KHMHETHYCCKOM SHEPruu

24.10.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

IToreHunanbHas SHEPrUs.
[ToreHnunaneHas sHEprus
ynpyro neGopMupoBaHHOM
npyxuHsl. [lorennnanbHas
SHEPTUs Tea BOIHU3U
MOBEPXHOCTU 3€MJIU

05.11.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorenuumanbHbie U
HEMOTEHI[UATbHBIE CUJIBI.
CBs13b paboThI
HEMOTEHIUATBHBIX CUJI C
U3MEHEHUEM
MEXaHWYECKON IHEPTUN
CHUCTEMBI TeJl. 3aKOH
COXpAaHEHHUSI MEXaHUYECKOMN

07.11.2024

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPrUuu

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3U
pabOTHI CHIIBI C
M3MEHEHHUEM
MEXaHUYECKON IHEPIUn
TeJa Ha IpUMepe
pacTsHKEHHS PE3SHHOBOTO
KIyTa»

12.11.2024

20

KonTtponpsHast pabora o
TeMme «KuHeMmaTuka.
JnnaMmuka. 3aKOHbI
COXpaHEHHUsI B MEXaHUKE»

14.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH.
BpoyHOBCKOE IBHKEHHE.

Andpdysns

19.11.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Mopaenu
CTPOEHUS ra3oB,
JKUJIKOCTEN U TBEPJBIX TEI

21.11.2024

23

Macca monexy:.
KonuuecTBo BemiecTna.
[TocTostnuas ABoraapo

26.11.2024

24

TennoBoe paBHOBECHE.
Temneparypa u e€
n3Mmepenue. [lkana

28.11.2024



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

temneparyp Llenbcus

25

Uneansuerii raz B MKT.
OcnoBHoe ypaBHenne MKT

03.12.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTrypa
Kak Mepa CpeliHei
KMHETUYECKOU SHEPTUuu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Kunaneiipona

05.12.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambpToHa. ["a3oBbIic
3aKOHBI

10.12.2024

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTHU MEX]Y
napaMeTpamMu COCTOSHUS
pa3pekeHHOTro raza

12.12.2024

29

N3onpoueccel B uacaaIbHOM
ra3e U ux rpapuueckoe
HpeCcTaBIeHue

17.12.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

Bnytpennss sneprus
TEPMOJIUHAMUYECKOMN
CHUCTEMBI B CTIOCOOBI €&
n3MeHeHus. KomnuectBo
TETJIOTHI U paboTa.
BryTtpeHnHss sHeprus
0JIHOATOMHOTO UJ€aIbHOTO
rasa

19.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

24.12.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VYV nenbHas TEI0EMKOCTD
Belectsa. Komnuectso

32 TEIJIOTHI IIPHU bubmorexa OK
P 26.12.2024 | https://m.edsoo.ru/ff0c5c36
Teruionepeaaye.
AnuabaTHBbIN mporiecc
IIepBriii 3aK0H
13 TEPMOJAVHAMUKHU U €r0 bubnuoreka [JOK
MIPUMEHEHHUE K 09.01.2025 | https://m.edsoo.ru/ff0cSefc
M30IpoIeccam
Heob6parumocts nporeccon
34 BII I/Ip0 e. Bro 011:7)1 3I;KOH bubmorexa HOK
PHPOAE. BTOP 14.01.2025  https:/m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Mpunmun nevictBus u KI1/ bubnunorexka LIOK
TETJIOBOM MallIuHbI 16.01.2025 | https://m.edsoo.ru/ff0c600a
36 DKooruyeckue npoodaemMbl
TEIUIOOHEPTETUKHU 23.01.2025
7 K KIT
3 uxn Kapuo u ero KII/{ 1.01.2025
O06o06mmaromuit ypok
38 «MOJ‘II:K HI: Ha;}llp ¢busnka bubmmorexa [IOK
Y2Ip ] 28.01.2025 | https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHKH
KonTponbhas pabota no
Teme «MonekynspHas bubmuoreka [IOK
39 30.01.2025
¢duzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKI)
[Tapoo6pa3zoBanue u
bu6 OK
40 KoHieHcanus. cmapenue u 4.02.2025 nomorexa L

KUIICHUC

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOconroTHas 1

bu6nmoreka [IOK
41 OTHOCHUTEIbHAS B.]'Ia}KHi)CTB 6.02.2025 hitps://m.edsoo.ru/f0c64d8
Bo3yxa. HachleHHsIi map
Tépnoe Teno.
Kpucramimueckue u
42 ZMOiﬁHBLe Teﬂj soiic 11022025~ Puommorera IOK
HU30TPOIIUSA CBOICTB .02.
P https://m.edsoo.ru/ff0c65£0
KpucTauioB. XKuakue
Kkpuctauibl. CoBpeMeHHbIE
MaTepHuaIbl
ITmaBnenne u
KpUCTAILUIA3AIuUA. Y AeIbHAs bu6nmoreka LIOK
43 TEIUIOTA IUIaBICHUS. 13.02.2025 https://m.edsoo.ru/ff0c6708
Cyb6numarnus
YpaBHEHHE TEIIOBOIO bubnnoreka [JOK
4 Oaytanca 18.02.2025 https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.
45 OnekTpuueckuii 3apsa. [[sa 20.02.2025 bubnmnorexa [JOK
BU/JIA DJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bec
3apsioB
[TpoBOIHMKH, TUIIEKTPUKH
46 U TIOJTYTIPOBOJHUKHU. 3aKOH 75.02.2025 bubmmnoreka HOK
COXpaHEHHUS https://m.edsoo.ru/ffOc6bec
AIEKTPUUECKOTO 3apsiaa
47 ]::EHIT ?{HTCHT: PITe 31? pjlf;l; 27.00.20p5 | Drommorexa LOK
O BYIO . oHe o https://m.edsoo.ru/ffOc6ced
DIIEKTPUYECKUH 3apsil
43 Hanps>xénnocts 4.03.2025 bubmuoteka [IOK

SJICKTPUYCCKOTO ITOJIA.

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

[TpunHLIMI CynepHO3UINH
AIEKTPUUYECKUX MOJIEH.
Jluauy HanpsHKEHHOCTH

49

PabGoTa cun
3JIEKTPOCTATHYECKOTO
o, IloTeHnman.
Pa3nocTh nmoTeHInagoB

6.03.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBoaHMKY 1
JIUAJICKTPUKHU B
ANEKTPOCTATHYECKOM IOJIE.
Jwusnexrpudeckas
MIPOHUIIAEMOCTh

11.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0Oc7018

51

DIIEKTPOEMKOCTb.
Konpaencarop

13.03.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

ONEKTPOEMKOCTH TIOCKOTO
KOHJEHCAaTOpa. JHEPTUs
3apsKEHHOTO
KOHJIEHCATOpa

18.03.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas paboTa
"Nzmepenune
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

20.03.2025

54

[TpuHIMD AEHCTBUS U
MIPUMEHEHHNE
KOHJICHCAaTOPOB,
KOIIMPOBAJIBHOTO aImapara,
CTPYMHOTO MPUHTEPA.
DNeKTpocTaTH4ecKas
3amuTa. 3a3eMIICHUE

2.04.2025



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

AIEKTPOnpUOOpPOB

55

DJIEKTPUUYECKUH TOK,
YCIIOBUS €r0
CYIIIECTBOBAHHSI.
[TocTostHHBIM TOK. Cuita
Toka. Hanpsixenue.
ComnpoTuBieHue. 3akoH
OmMa jy1st yyacTKa Lenu

3.04.2025

56

ITocnenmoBarennsHOE,
napauIeIbHOE, CMEIIaHHOES
COCIMHEHUE IPOBOTHUKOB.
JlaGopaTopHnas pabota
«M3y4eHune cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

8.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74{0

57

Pabota 1 MmomHOCTH
JJIEKTPUUECKOTO TOKa.
3akoH [Ixxoyns-JleHna

10.04.2025

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7838

58

3akoH Oma aJid OTHOU
(3aMKHYTOH)
AIEKTPUYECKOH LIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C
HMCTOYHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBIICHUS»

0.5

15.04.2025

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
MPOBOJANMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh

17.04.2025



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

COTIPOTUBIICHUS METAIIIOB
OT TEMIIEPATYPHI.
CBepXxnpoBOAUMOCTb

60

DJIEKTPUUYECKUI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTYyYKOB

22.04.2025

61

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMecHast
npoBoauMocTs. CBoiicTBa
p—n-niepexona.
ITomynpoBOAHUKOBBIE
IPUOOPHI

24.04.2025

bubnunorexka LIOK
https://m.edsoo.ru/ffOc84ae

62

DIIEKTPUUECKUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JTUCCOITHAIUSA. DIIEKTPOIIU3

29.04.2025

bubnuoreka [{OK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUUECKHUI TOK B
razax. CaMOCTOSTEIIbHBIN 1
HECaMOCTOSTCIbLHBIN
pazpsaa. Monnus. [1na3zma

6.05.2025

bubmmoteka IIOK
https://m.edsoo.ru/ffOc84ae

64

DnexTpuueckue npudopsl U
YCTPOMCTBA U UX
PaKTUYECKOe
npumMeHenue. [Ipasua
TEXHUKU 0€30MaCHOCTH

8.05.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

Ob6o06maromuit ypok
«ONEKTPOAMHAMHKA

13.05.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

66

KonTtponbHas pabora o

15.05.2025

bubnunorexa LIOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

TeMe «DIEeKTPOCTaTHKA.
[TocTostHHBIN
3NeKTpUYeCcKuil ToK. Toku B
Pa3IMYHBIX Cperax»
/Bcepoccuiickas
npoBepouHas pabota npu
IPOBEIEHUH HAa OyMa)KHOM

https://m.edsoo.ru/ffOc8a8a

HOCHUTEJE
P 7| .
67 KegepBHHH ypOK6 1 20052025  Promorexa LOK
OHTEOHLHM PaboTa o N o https://m.edsoo.ru/ff0c8c56
TeMe "DIEKTPOIUHAMMKA
P 7| }
68 oeg:g BI;I: ﬁf ) OK T10 1 22052025  Drommorexa LIOK
HIATOTHHH Yb T https://m.edsoo.ru/ff0c8f6c
temaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

DJieKTpoHHbIE U(POBLIE
Ne Konrpo | IIpakrunu @ /[lara P p
Tema ypoka o0pa3oBaTejibHbIE
n/m Bcero JIbHbIE ecKHe H3YyUYeHHs
pecypcsl
padoThI padoThI
[TocTosiHHBIE MATHUTHI 1 UX
| B3aUMOJICHCTBHUE. 1}/[3.FHI/ITHO€ oJe. 1 03.09.2024 bu6mmoreka [IOK
BexTop maruuTHOM nHAYKIMH. JIMHNM https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
M .
2 oEEEH;HS;HZHE;Z:;;SHEEE:B;ZOKOM | 05002024 | Drommoreia HOK
peteis. A o https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaboparopHnas pabota «3yuenue 1 1 10.09.2004 bubnnoreka [JOK
MarHUTHOTO I0JIs KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
4 iﬂ%ﬁoﬁf Kﬁcazoi%ﬁ;fiﬁiifnzﬁgne 1 | 12.092024 | Duomorexa lOK
N paTOpHai b A o https://m.edsoo.ru/ff0c9ac0
JEHCTBUS MOCTOSITHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
5 HE::I;TBHG Mj; ZZT:;ZZE qulzm 1 17002024 | Dromorera HOK
AABIDRYIIYIO P o - o https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopenia
DneKkTpoMarHuTHas MHayKnus. [Totok
6 BEKTOpPa MarHUTHOW MHIYKIIHH. BJICV 1 19.09.2024
WHAYKIAA. 3aKOH 3JIEKTPOMAarHUTHON
unaykuuu Papases
7 JlaGopatopHas pabota «MccnenoBanue 1 1 24.09.2024 bubnuorexa [IOK



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

SIBJICHHS DJICKTPOMAarHUTHOM
WHITYKITAW

https://m.edsoo.ru/ffOcal50

NHunykTuBHOCTD. SIBIICeHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMArHUTHOE 110J1€

26.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs 1€Yb

01.10.2024

10

Oo6o06maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY

03.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarauTtHoe nose. DIeKTpOMarHuTHas
UHIYKIHSD

08.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE KOJICOaHH.
["apmonnueckue KonedaHusl.
YpaBHEeHHE TapMOHUYECKUX
konebanuii. [IpeBpaienue sHeprun

10.10.2024

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

13

JlabopaTtopHast pabota «HMccnenoBanue
3aBUCHUMOCTH TIEPHO/1a MAJTBIX
KoJieOaHu# Tpy3a HAa HUTHU OT JIJTUHBI
HUTH B MacChI TPy3a»

15.10.2024

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B
UiealbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaorus Mexy MEXaHM4eCKUMHU 1
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

17.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKoH COXpaHEHUS
SHEPruu B UI€aJIbHOM KOJIe0aTeIbHOM
KOHTYpe

22.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBiaeHne O 3aTyXarOIINX
KoyieOaHusx. BoIHyKIeHHBIC
MeXaHn4eCcKHe Koiebanus. Pe3onanc.
BBIHY)KHCHHLIG BHGKTpOMaFHI/ITHBIe
KOJIEOaHUS

24.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JENCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS

05.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTBo,
nepegava u norpedieHue
JJIEKTPUYECKON SHEPTUU

07.11.2024

19

YCTpOUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, TUHUI
ANIeKTpoIepesay

12.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BOICTBE NIEKTPOIHEPTUH.
KynbeTypa ncnons3oBanus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHON
KHU3HU

14.11.2024

21

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOIOIbHBIE BOJTHBI

19.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CKOpOCTb 3ByKa. [']poMKOCTh

bubmuorexa [JOK

22 21.11.2024
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX BuG 1OK
. nonnoTeka
23 cBoiicTBa U ckopocTh. [Ikana 26.11.2024 hitps://m.cdsoo.ru/ffoccfed
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMITBI paIUOCBA3HU U TEJIEBUICHHUS.
24 PasButue cpeacrs cBs3u. 28.11.2024
Panpnonoxanus
KonTtponsnast padora «Konebanus u bubnuoreka [IOK
2 .12.2024
> BOJIHBD» 03 0 https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTpPaHEHHE
26 CBpeTa B OJIHOPO HIZ)f/'I cpe ZpToqequﬁ 05.12.2024 bubmmorexa LOK
AHOPOAHON CPEIE. e https:/m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS B 1IOK
noIrnoTeKa
2 ! i 10.12.2024
7 cBera. [locTpoenne n3o0paxkeHuii B 0 0 hitps:/m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
[Tpenomnenue csera. IlonHoe BuG 10K
nonnoTexa
2 T i 12.12.2024
8 BHYTPEHHEE OTPRCHHC. LPEACIBIbH 0 https://m.edsoo.ru/ff0cd7f6
yrOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Jlab 0 n
29 aboparopHas pabora «M3mepenue 17.12.2004 bubnnorexka [JOK
IOKa3aTelId IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ffO0cd67a
JIunssl. [TocTpoenne n3odpaxeHuil B BuG 10K
noInoTeKa
. D 7 . 19.12.2024
30 JHHSE. TEOpMYyJIa TOHKOH JIHIBI ? 0 https://m.edsoo.ru/ffOcddle
VBennueHue JTMH3bI
Jlab 0 n
a1 a f)paTOpHaH pa OTE\l' «HccnenoBanue 24.12.2004
CBOICTB M300pa’keHUH B JINH3AX»
1 Hucnepcust cBera. Clo>KHBIN COCTaB 26.12.2004

6enoro csera. L{Bet. JlabopaTopHas



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
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

pabora «Habmonenne nucrnepcuu
CBETa»

HNurtepdepennus cBera. Judpakmms

bubmuoreka [JOK

33 09.01.2025
cBera. JlubpakunoHHas peméTka https://m.edsoo.ru/ffOced22
[Tonepe e .
34 OINEPEYHOCTH CBETOBBIX BOJIH 14.01.2025 bubnunoreka [HOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
o ecKue 0 i
35 NTUYECKHE MPUOOPHI U YyCTPOICTBA U 16.01.2025
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHuIBl TPUMEHUMOCTH Eub 10K
nOIMoTeKa
36 i ! 23.01.202
KJIaCCI/IquK(iI/I Mexanuku. [loctymnars 3.01.2025 hitps-//m.cdsoo.ru/f0cf862
CHEeHUATBHON TEOPHUH OTHOCHTEIBHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMmeyIeHre BpEMEHH U COKpallleHUe 21.01.2025 bubmmorexa [TOK
g P patt o https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus ¥ UMIYJIbC PETSTHBUCTCKOM
. bubnuotexa [JOK
38 yacTuilbl. CBA3b MACChl C SHEPTUEH 1 28.01.2025
https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
KontponbHas padota «Onrtuka. Eub 1IOK
nOIMoTEKA
39 i .01.202
OCHOBBI cCIEIIUAIBHON TEOPUHU 30.01.2025 hitps-//m.cdsoo.ru/fOCH6(0
OTHOCUTEIIbHOCTH
®otonbl. Dopmyna I1 .0
40 pMyiia [Inanka. OHeprus u 4022025 bubnnorexka [JOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfe16
O
41 TKPBITHE U UCCIIEA0BAaHNE 6.02.2005 bubmuoreka [IOK
dororddekra. Onwitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHsbl poTtodddexra. YpaBHeHHE Eub OK
42 OunmreitHa 11 porodddexra. 11.02.2025 nommorexa L1
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
43 Hasnenue ceera. Omnbite [1. H. 13.02.2025 bubnuotexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

JleOeneBa. XMMUYECKOE IeliCTBUE
cBeTa

https://m.edsoo.ru/ff0d04a6

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:

44 18.02.2025
dboTo3eMeHT, HOTOIATYMK, COJTHEUHAS
OaTapesi, CBeTOIUO]T
Pemenue 3aga4 mo reme «JIE€MEHTBI bubmuorexa [JOK
4 20.02.202
> KBAHTOBOM OITTHUKH 0.02.2025 https://m.edsoo.ru/ff0d0302
Monens aroma ToMmcona. OnbITEI Eu 1IOK
nOInoTEKA
46 P - . 25.02.2025
€3eP(QOPAA MO PACCEARMIO 0-ACTHIL https:/m.edsoo.ru/ff0d091a
[ImanerapHas Mozeb aToMa
bu6mmoreka [IOK
47 IT b 27.02.2025
OCTYaThl bopa https://m.edsoo.ru/ff0dOafa
Hsnydyenune u moraoiieHue (oToOHOB
48 I I/I}ll'lqe exoJie aTOM:l co H(()i;0 OBHS 4.03.2025 bubmorexa [IOK
p PEXO . a yp e https://m.edsoo.ru/ff0d0afa
SHEPTrUu Ha apyroul. Buasl criekTpos
BonnroBrle cBoiicTBa yacTHIl. BomHBI 1€
49 Bpoitns. KoprnyckynsipHO-BOTHOBO#M 6.03.2005 bubnmnoreka [JOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE o https://m.edsoo.ru/ff0d0ca8
U3IIy9CHUE
OTtkpeITHE PaINOAKTUBHOCTU. OTBITHI BuG 10K
nOJInOTeKa
50 P 11.03.2025
€3ep(opAa 110 ONPEACIICHHIO COCTaB https:/m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3JTYYEHUS
CgoticTBa anbda-, 6era-, ramma-
51 U3JIydeHUs. BiausHue paaioaKTUBHOCTH 13.03.2025
HAa JKUBBIC OPTAaHU3MBI
OTKpBITHE TIPOTOHA M HEUTPOHA. b K
52 P P P 18.03.2025 uonworexa LO

W3zotonsl. Anbga-pacnan.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

DJIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyenue

53

DHeprus CBS3U HYKJIOHOB B S/IpE.
SlnepHblie peakuuu. SAnepHblid peakTop.
[Tpo6GiiemMbl, epCEKTUBBL,
JKOJIOTUYECKUE aCIIEKTHI AIEPHOU
AHEPreTUKU

20.03.2025

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

54

OnemeHTapHble YacTULbl. OTKpPbITHE
Mo3uTpoHa. MeTO Il HAOIIOICHUS U
perucTpamum 3JeMEHTapHbIX YaCTHL.
Kpyrusii cton «®yHaaMeHTaIbHbIE
B3auMozeicTeus. EquHCTBO
(bu3uUecKoil KApTHUHBI MUPA»

2.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[TpukinagHOe 1 MUPOBO33PEHYECKOE
3HaueHUe acCTPOHOMUU. Bua 3BE31HOTO
HeOa. Co3Be3ausi, SipKUe 3BE3IBI,
IIJIAaHETHI, UX BUIUMOC IBUKCHUC.
ConHeyHast cucTeMa

3.04.2025

56

Connne. ConHedHass aKTUBHOCTb.
Ucrounuk sneprun ConHua u 3BE311

8.04.2025

57

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.

3BE3/1bI ITIABHOI MOCIIEI0BATENLHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOXkAEHNH U 3Botonuu ConHna
U 3BE3 ]

10.04.2025

58

Mieunsiii [1yre — Hama I'anakruka.
[Tonoxenne n aBmxenne ConHua B

15.04.2025



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

lNanaktuxe. ['anaktuku. YEpHBIEC IBIPHI
B SJ[pax rajakTHK

59

Bcenennas. Pazoeranue rajakTuk.
Teopust bosbiioro B3peiBa. PenukToBoe
usnyyeHue. MeraragakTuka

17.04.2025

60

Hepemennsie npo6ieMbl aCTPOHOMHH

22.04.2025

61

KoHTtposibHas pabota «71eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

24.04.2025

62

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

29.04.2025

63

O6o6maromuii ypok. Pons 1 Mmecto
(GU3KMKN U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOI KapTHHE MUpa

6.05.2025

64

Ob6o6maromuit ypok. Poib puznueckoit
Teopuu B GopMUpOBaHNH
Ipe/ICTaBICHNN O PU3MYECKON KapTHHE
MHpa

8.05.2025

65

O6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpa B 00IIEM
psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O IPUPOJIC

13.05.2025

66

PeszepBHBIil ypok. MarHuTHOE mIOJIE.
DJIEKTpOMarHuTHask UHIYKIUS

15.05.2025

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIeNUaIbHON TEOPUU OTHOCUTEITLHOCTH

20.05.2025




68

Pesepnbiii ypok. KBanToBas husuka.
DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU

22.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






