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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3ysbTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTrebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbBHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEeHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kypc GU3NKN — cHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeleNsieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenune (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPblE MOXXHO paccMaTpHBaTh KakK MPHHLMIBI €ro
MTOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pPa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QGU3HKU
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIsSeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIOOIB30BAHMUS U HKOJIOTHYECKOM 0€30IMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOAE, TpPaHULAX
NPUMEHUMOCTH TEOpHl, MJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYarolUXCsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOIIWNA CIHMCOK YUYCHHYECKUX
MpaKkTUYECKUX padoT. BeifeneHne B yKa3aHHOM MepeyHe J1abopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlECCa MCXOMs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »sToM  obOecrmieumBaeTcs  OBJIAJICHUE
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacuy€THBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, MO3BOJISIIOIINE MTPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOJENU MJIS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeIHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUIX
peAMETHOro KaOuHeTa (U3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe OOOpyIOBaHUE [Jid BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHHUECKHX MPAKTHUECKUX padOT W IEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUS  M3y4YaeMbIX  SBIIGHUA W  TMPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHUI.

JlabopaTopHoe 00OpyIOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOOydJamomuxcs. TemMaTH4ecKHe KOMIUIEKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIOHKHBI OBITHh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHM LEJIAMHU U3y4YEHUS PU3UKHU B 001IEM 00pPa30BAHUHU SBJISIOTCA:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUH OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue npencTaBIECHUNA O PO (PUMKHU [JI1 PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecreynBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero 00pa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWMH 00  o0mmx  (QuU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMS IS
OOBsICHeHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIECKol MOJICNIH, aJIeKBAaTHON yCIIOBUSM 33Ja4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIPEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTHSI YMEHHN MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpOBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KUIACC

Pazngen 1. ®usuka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hHU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporeccoB. HayuHble TUMOTE3bI.
du3nuecKue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOroBblE W I1U(POBBIE H3MEPUTEIbHBIE NTPUOOPHI, KOMIIBIOTEPHBIE
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  aBwkeHHWe. J[BUKEHHME  MaTepuajbHOM  TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMKEHUH MO0 OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalIbHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHH4eckrue YCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexaHuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIhbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorennmanbHas DHEPTUsA YIIPYro
nedbopmupoBaHHoOW — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, XHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl Monekys. Konnyectso Bemectsa. [locTtositnnas Asoranpo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHHMs uactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anbsToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpeiThl 10 MU PY3UN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAST 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y Ie/IbHAsT TEIIOEMKOCTh BEIllECTRA.
KosruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Ko3p@uIMEeHT mMoiIe3Horo
nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT 1Mo anuabaTHOMY pacIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacellieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyecknue yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuuyeckoro mnojis. ITpuHiun



CYyNEPHO3ULIUNA DNEKTPUUYECKUX Tojeil. JIMHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  anektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DBJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUSA AIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTIPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH U0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNOI, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepuraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

N3y4yeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, Qu3mueckas BeIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JUHEWHas (QyHKIMS,
napabona, runep0osia, uxX rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayr, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU IPUPOJIE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS AUCCOLMALNS,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JpPYrHE), IBUTaTelb BHYTPEHHEIO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHArpeBaTENIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Macnummnoe none. InNeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHmMn cynepnosuuun
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI TOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TpPOBOJHMKA C TOKOM. KapTWHa JMHUN HHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBiieHUE. J[BHokKeHUEe 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopena.

SIBieHue DNEKTPOMAarHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs Cula MWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »anekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPHUTEIHM 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cucrtema. CBOOOAHBIE  MEXaHMYECKHE  KOJI€OaHMU.
["apmonnyeckue konedanus. [lepuoxa, wactora, amrumtyna u (aza xoneOaHUI.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruy Npu raApMOHUYECKUX KOICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHUHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTIO TOKA, TMHUH JIEKTpOIEpeiay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHU4ecKue yCTPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl MAarHOCTHKAa B TEXHHUKE M MEIULIMHE, panaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeToOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJieOaHuH.



HccnenoBanre  CBOMCTB  BJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
MpeIOMJICHUE, TOSIpU3ans, Tudpakius, UHTephepeHITHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaromide JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U TMPEJTOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronerne natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGmnrogenue nucnepcuu cBera.

[TonydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Toy4yeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIelIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu HOTOHA C €70 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodaddekra. «KpacHas rpanuiar
dboToaddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1or¢h(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdeEKTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu morsioumieHue
(GOTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS DSHEPIHHM Ha Jpyroil. Buie
cnekTpoB. CIIEKTp ypPOBHEW SHEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTul. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3Iy4yeHHUs.
BnusHue pagoaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Tomsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepuble peakunu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOMIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMoieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKoB 4acTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pa3beranue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUsI TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OUS TPEYTrOJHHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TFIOCKUX PUTyp 1 00BhEMA TElL.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHau3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajap, PaguoNpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3WKa» HA YPOBHE CpPEIHETO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO mpeaMeTa «PU3nKay JOTHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIECTBa, PACIIUPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTH TPAKIAHCKON MO3ULIKMN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

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

YMEHUE B3aUMOJIEHCTBOBATh C COUMAJIBbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU EATEIBbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIECHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM
POCCHICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OIIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIIEHUs,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeSATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

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



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX IpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JICHCTBUI B OKPYXKalOLIEH Cpesie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyallu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh ILENH JEeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMaTePUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHSATUSIMU U METOJaMHU
busznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPH CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3upoOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYIO 001acTh
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nunopmanueii:

BJIa/IE€Th HaBbIKAMH MOJy4eHUS MH(GOPMALUU (PU3NYECKOTO CONEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONBb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJlad ¢ CcoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COACpX aHUs B pas3IMYHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MTHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy nIpeCcTaBICHUs U BU3yaJIU3al1u.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YpPOUHOH
NEesTEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYINECTBA KOMAHIHON M WHIWBUAYaJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJAa MU KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATENIbHYIO JAESITENIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pyIHUIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLIEHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX MpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIHOKH.

B mporecce Ao0CTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUIEHCTBYETCS HIMOIIMOHAIBHBIN UHTEJICKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHC K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IPUMEpax pojiab M MECTO (Pu3MKH B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAsl CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
WJICAIBHBIN Ta3, MOJEIH CTPOCHUS Ta30B, )KUAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PelIeHn: (PU3NIECKUX 33714,



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3aUMOJIeHicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBH)KECHUE, CTPOSHUE >KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEIl TPU HArPEeBAHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a IIPU €r0 HAarpEBAaHUU B 3aKPHITOM
COCyZl€, CBSI3b MEXKIY IapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
HMIYJIbC TeJla, KWHETUYECKas PHEPrusi, MOTCHIMAIbHAA DHEPTHS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OMNHCAHUM TPABHUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUUHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBATh M3YYCHHbBIC TEIJIOBbIC CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHCTBHS TEIUIOBOTO JBHUTATENSA; IPH  ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUUYMHBI: AIEKTPUUCCKUIN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUs] M EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIIECChl U SBICHUS, UCIOJB3YS (PU3UUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenwus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIhCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUM TEIJIOBOTO JBUXKEHUSI MOJIEKYII C
a0COJIFOTHOUN TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ITOM
dbopmynupoBarh MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIE M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buUKCHUpOBaTh pe3yJbTAaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3YIbTaTaM UCCIICIOBAHUS;

coOI0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DUM3MUYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pEeIICHUs, MPOBOJIUTh PAcdy€Thl U OLICHUBATH PEabHOCTh
MOJIY4YE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIC 33a/1a4d: BHICTPAUBATh JIOTUUECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHII C OMOpOM Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYyYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOopMaIuio;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH TPy OOpaIeHUH ¢ MPUOOPAMU U TEXHUIECKUMU



YCTPOWCTBAMH, JIJII COXPAHEHUS 37I0OPOBbS M COOJIOCHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpYNNE C BBINIOJHEHUEM PA3JIMUHBIX COIUMAIBHBIX PpOJIEH,
IJIAaHUPOBAaTh PaldOTy TPYIIIBI, pPAIMOHAIBHO pPAaCHpeAcNIsaTh O0S3aHHOCTH U
IJIAHUPOBATh ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aAC€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.

K xoniy obydenuss B 11 KJjacce mpeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)KaTh C(POPMUPOBAHHOCTh Y OOYJAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(u3NYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsli MOJIEJIb aTOMHOTO sifjpa TMPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DIIEKTPUUYECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUSI TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJIS Ha
MPOBOJAHUK C TOKOM WM JBIKYLIUWUCS 3apsiji, JJIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aromMa BOJOPOJla, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUia, paboTa TOKa,
WHIYKIUST MarHUTHOrO mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILIKU, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO MOJIEHd, MEPUOJ] U YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U EAUHUILIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIWYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIUs U UMITYJIbC (OTOHA, IEPUOJ TOJypacIaia, SHEPIHsl CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH TPSMOJUHEUHOTO PaclpOCTpPAaHEHUsI CBETA, 3aKOHBI OTPaKCHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocrynartel bopa,
3aKOH PAaIMOAKTUBHOTO pacnaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

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

BBITIOJIHATh DIKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYMH C HCHOJb30BAHHEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICIOBAHMS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENbLCKOW U IMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 33/1auu



BBIOMpaTh (PU3UUIECKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYHHBI B (HOPMYIIHI,
HEOOXOUMBIC JUIS €€ peIIeHUs, MPOBOJANTHh PACYEThl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3a][aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCyKICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ngecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU JUIS MOMCKA, CTPYKTYPUPOBAHHMS, WHTCPIPETAIH
U MPEJICTaBJICHUS YICOHOW W HAYYHO-TIONYJISIPHOM WH(pOPMAIIMHU, TIOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIlMH, NIPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX 0€30MacCHOTO UCIOJIb30BAaHUS B IIOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IOBCEAHCBHOW JKU3HH
U oOecrieueHusT 0€301MacHOCTH TP OOpaIllCHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEAE;

paboTaTh B TpYIIE C BBINOJHCHHEM pPa3jIMUHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO PpACHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOT'O MTO3HAHUS 2 bubmmorexa [OK
) A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnnoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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




Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN neKTpudYecKnuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 | 3 bubnuorexa [JOK
’ AHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJicOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKue U AIEKTPOMarHuTHBIE 5 1 bubnuorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
’ OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS PU3UKA
bu6mmoreka [JOK
4.1 9 7| 6
JIEMCHTBL KBANTOBOM OIITHKH https://m.edsoo.ru/7f41c97c¢
4.2 Crpoenue aToma 4 bubnuotexa [JOK




4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Wroro no pasaeny 7
Paznen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ng::l;lgf:;;ggﬁfmcgk
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE

Ne JlaTa nudpoBLIe

Tema ypoxka Koutpoasubie IIpakTuyeckue op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoThI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 02.09.24 bubmorexa LIOK

ya A R https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponw u mecTo ¢usuku B

) (dbopMUPOBAHUU COBPEMEHHOM | 05.0.24 bubnuoreka [IOK
Hay4HON KapTHHBI MHPAa, B T https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | 09.09.34 bu6mmorexa [IOK
nBrxeHust. [lepeMerniieHre, CKOPOCTb, o https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE npsAMOIMHETHOE

4 p P 1 12.09.24 bubnuoteka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpSIMOJIUHEITHOE | 16.09.24 bubnuoreka [IOK
JIBYDKEHUE o https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue | 19.09.24 bubnmoreka [JOK
CcBOOOJHOTO MaIECHUS R https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBU>KeHue MaTeprualibHOM TOYKH IO 1 23.09.24 bubmmorera [TOK

P o https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHIMIT OTHOCHTENBHOCTH [ anmuies. 1 26.09.24 bubnnorexka [JOK




HNuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuina. [punnun

. bubnunoreka [HOK

9 CyNEpIO3UIINU CHUJT. BTOpOI/IUSaKOH 30.10.24 https://m.edsogru/ff0c3be8
HeroTona asis MatepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis 03.10.24 bubnnoreka HOK
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecTu. [lepBas kocMudeckast 07.10.24 bubmmorera [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec 10.10.24 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I 14.10.24 bubmorexa HOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeENa. 17.10.24 bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. 21.10.94 bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ffO0c43d6
uMITyJbca. PeakTuBHOE TBUKEHHE
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckas 3Heprusi MarepuaabHON 24,1024 bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KHMHETHUYECKOI SHEpruu

17 [ToreHnnManbHAast SHEPTHUA. 07.11.24 bubmmoreka [IOK




[ToTenuuanpHas 3HEPTUs YIPYTO
nehOpMUPOBAHHO MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbpHble M HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b paboThI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruHu

JlabopaTtopHast pabora «HMcciaenoBanue
CBSI3U Pa0OTBI CHIIBI C H3MCHEHUEM
MEXaHUYECKOW YHEPTHHU Tejla Ha
pUMEpPEe PACTSHKEHUS PE3UHOBOTO
KIyTay»

KonTponbHas padora no teme

«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

11.11.24

14.11.24

18.11.24

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. upoysus

21.11.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHust ra3oB, KUIKOCTEH 1
TBEPJBIX TEI

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmiieparypa u
e€ usmepenue. Illkana remneparyp

25.11.24

29.11.24

02.12.24




Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 05.12.24
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUn 09.12.24 bubmmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona
27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI 12.12.24
JlabopaTtopHast pabora «HMcciaenoBanue
28 3aBUCHUMOCTHU MEX]y l1apameTpaMu 16.12.24
COCTOSIHUS Pa3peKEHHOI0 Ta3ay
29 N3onporiiecchl B uaeaabHOM Ta3e U UX 19.12.24 bu6mmoreka [IOK
rpaguyeckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 criocoObl e€ n3menenust. Komamaectro 23.12.94 bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa
bu6mmoreka [JOK
31 Brper rertonepe iz 26.12.24 https://m.edsoo.ru/ff0c5¢c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonnuecTBo TemaoTel npu 09.01.25 bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIi mpoiecc
13 [IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 13.01.95 bubnnoreka [JOK
MPUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOcSefc
34 HeobpatumocTs mporieccoB B 16.01.25 bubnmoreka [JOK

npuponae. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230




TCPMOANHAMHKNU

[Tpuniun nevicteus u KII/ TenmoBoit

bu6mmoreka [JOK

35 20.01.25
MAaIllUHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI 23.01.25
DKoorn4yecKue mpooIeMbl

37 27.01.25
TEIJIOOHEPTEeTUKU

18 O6o06maromuii ypok «MonexyspHas 30.01.25 bubmuorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI o https://m.edsoo.ru/ff0c6938
KonTpoapHas paboTa mo Teme Eu6 OK

39 «Monexynspnas pusuka. OCHOBBI 03.02.25 nosmorexa L

https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKU»

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. 06.02.25 bubnuoreka [IOK
HcnapeHue u KMIIEHUE o https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHUTEIIbHAS BuG 1OK

noImoTeKa

41 BJIXKHOCTh BO3yXa. HachIleHHBIN 10.02.25

X m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n

42 amopdHbIe Tena. AHU30TPONHS 13.00.75 bubnuoreka [IOK
CBOMCTB KpHUCTAJLIOB. JKujakue R https://m.edsoo.ru/ff0c6708
Kkpuctauibl. COBpeMEHHbIE MaTepHUAITbI
[1naBneHue u KpucTaIn3aIus. Bu6 OK

43 Y nenpHas TeNI0Ta IUIaBICHUS. 17.02.25 nbnmotexa I

https://m.edsoo.ru/ff0c6820
Cyb6numarus
bu6mmorexa [IOK
44 VYpaBHEHHE TEILIOBOTO OajlaHca 20.02.25
P https://m.edsoo.ru/ff0c6bcc
DIIeKTpU3anus Tel. DIEKTPUUECKUN BuG OK
45 3apsA. J(Ba BUIA dIIEKTPUUYECKHUX 24.02.25 ubmaoTexa I

3aps/i0B

https://m.edsoo.ru/ff0c6bcc




[IpoBOIHKKH, TUATIEKTPUKH U

bubmuoreka [JOK

46 MOJYNPOBOJIHUKU. 3aKOH COXPAaHECHUS 27.02.25
YHPOBOA P https://m.edsoo.ru/ff0c6ced
3JIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKOH
N . bubmmoreka [JOK
47 Kynona. Toueunslii 21€eKTpUYECKUN 03.03.25
https://m.edsoo.ru/ff0c6df2
3apsia
Hanps€HHOCTB 3JIEKTPUUYECKOTO
43 nosist. [IpuHIMn cynepnosuuuu 06.03.25 bubnuoreka [IOK
SICKTPUIECKHX MoJIei. JInHun S https://m.edso0.ru/ff0c6f00
HaIPsHKEHHOCTU
PaGora cui 31eKTpocTaTHuecKoro BuG OK
49 nois. Ilorennuan. PasHocTh 10.03.25 nbmaorexa L
https://m.edsoo.ru/ff0c7018
MOTEHI[UAJIOB
[IpoBOIHUKY U AUDIIEKTPUKH B
bu6mmoreka [IOK
50 3JIEKTPOCTATUYECKOM I10JIE. 13.03.25
https://m.edsoo.ru/ff0c7126
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnuotexa [JOK
51 OnexrpoéMkocTs. Konnencarop 17.03.25 ka Il
https://m.edsoo.ru/ff0c72c0
DIEKTPOEMKOCTD MIIOCKOT0
52 KOHJEHCATOpa. JHEPruUs 3apsHKEHHOTO 20.03.25
KOHJIEHCATOpa
JlaGopaTtopHast pabota "H3mepenue
53 PaTOPHAT b pet 31.03.25
ANEKTPOEMKOCTH KOHACHCATOpa
[IpuHIMI NEHCTBUS U IPUMEHEHNE
KOH/JIEHCATOPOB, KOMMUPOBATHHOTO
54 amnmapara, CTpyMHOro IpHHTEpa. 03.04.25

DIIeKTpOoCTaTUYECKas 3alIHTa.
3a3eMileHne AIEKTPOpruOOpOB




55

56

57

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma it
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIIaHHOE COSAMHEHHE
npoBoAHUKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyinsa-Jlenua

07.04.25

10.04.25

14.04.25

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

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

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

58

3akoH OMa 7151 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTHBIICHHS

17.04.25

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

21.04.25

60

61

62

DNEeKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBoiCTBa
p—n-niepexona. IlomynpoBogHUKOBBIE
npuOopbI

DNEKTPUYECKUH TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.

24.04.25

28.04.25

05.05.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae




DNEKTPOIUTHYECKAs JUCCOLUALIM.
DJIEKTPOJIN3

DIIEKTPUUYECKHI TOK B razax.

63 CaMOCTOSITeTbHBIN U | 08.05.25 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3pan. MoaHus. https://m.edsoo.ru/ff0c86fc
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | 15.05.95 bubnunoreka [JOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc88be
0€e30MacHOCTH

65 Ob6o0maromuit ypok | 19.05.75 bubnuoreka [IOK
«INEKTPOIUHAMHUKA)» https://m.edsoo.ru/ff0c8a8a
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locrosHHbIN | 27.05.95 bubnuorexa [JOK
3JIeKTpUYeCKUil ToK. Toku B https://m.edsoo.ru/ff0c8c56
Pa3IMYHBIX CPENAX»

67 PesepBnbiil ypok. KonTposibHas | 26.05.95 bubnuotexa [JOK
pabota no Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ffOc8f6c

68 PesepBubIil ypok. O6001maronuii ypox | 26.05.25
no teMam 10 knacca

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

[TocTossHHBIE MATHUTHI U KX

1 B3auMoOecTBHE. MarHuTHOE II0JIE. | 02.09.24 bu6nunorexa LIOK
BekTop MarauTHON uHIYKIWK. JIMHUK AR https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokOM. OnbIT Dpcreaa. | 05.09.24 bubnnorexa [JOK
B3auMoelicTBUuE IPOBOIHUKOB C AR https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue | | 09.09.24 bubmmoreka [JOK
MarHUTHOTO IOJIS KaTYIIKHA C TOKOM» o https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota b K

4 PATOpHAs pabo 1 | 12.09.24 nommorexa IO
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha

5 JOBYK Cs 3apsKCHH YaCTHI] 1 16.09.24 BrbmroTexa [IOK

YHIYI0CH 33p o 4 hae https://m.edsoo.ru/ff0c9df4

Cuna Jlopennia. Pabota cumnsl Jlopenia
DOnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHUTHOMN HH nu. DJIC

6 p AYIEH A 1 19.09.24

WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOMN
unnykuuu Papaznes




Jlaboparopuas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITYKIIAU

23.09.24

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
DHeprusi MarHuTHOTO MOJIsl KATYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 10Jie

26.09.24

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
WHIYKIIMOHHAs II€Yb

30.10.24

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€. 3HeKTpOMaFHHTHa$I WHIAYKOHA»

KontponbHas paboTa mo teme
«Mar"suTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

CB00O/1HBIE MEXaHUYECKUE
Konebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3Heprun

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MAcChl Tpy3a»

Konebartenbublit kKoHTYp. CBOOOIHBIE

QJICKTPOMArHUTHBIC KoJIcOaHUS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.

03.10.24

07.10.24

10.10.24

14.10.24

17.10.24

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

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

bu6mmoteka IIOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIbBHOM
K0J1€0aTeIbHOM KOHTYpE

[IpencraBieHue 0 3aTyXarOIIMX
KoJieOaHusX. BeIHYKICHHBIC
MexXaHU4YeCcKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
Kose0anus

[lepemennsblii Tok. CUHYCOMAAIBHBIN
MepeMEHHbIN TOK. MOLIHOCTH
MEPEMEHHOTO TOKA. AMILTUTYTHOE 1
JICHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoactso,
nepenavya u norpedieHue
JIEKTPUYECKON IHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,

reaeparopa nepeMEeHHOI0 TOKaA, JIMHUH

QJICKTpOoIEpeaaqd

DKOJIOTH4ECKHE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTrypa ncnonb3oBaHus
NIEKTPOIHEPTHH B ITOBCEAHEBHOMN
KHU3HH

MexaHnyecKkue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb

21.10.24

24.10.24

07.11.24

11.11.24

14.11.24

18.11.24

21.11.24

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc324

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54




pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI

3Byk. CKOpoCTb 3ByKa. I pOMKOCTh

bu6nmoreka [IOK

22 25.11.24
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX Eu6 OK
23 cBOMcTBa U cKopocTh. [lIkana 29.11.24 nomotexa I
https://m.edsoo.ru/ffOccfeQ
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3BuTtue cpencTs 02.12.24
cBsi3u. Pagmonoxarus
’5 Konrponsnas pabdora «Konebanus u 05.12.24 Bu6moteka [JOK
BOJIHBD» o https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
. . bubmuoreka [{OK
26 cBeTa B OAHOpOHOM cpene. Toueunslit 09.12.24
https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OtpaxeHue cBera. 3aKOHbBI OTPAKEHUS Bu6 OK
27 cseta. [locTpoeHne n3zobpaxeHuii B 12.12.24 nomotexa 1
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenominenue ceera. [lonHoe
73 BHYTpEeHHEE oTpaxkeHue. IIpenenbHblil 16.12.94 bubmmnoreka HOK
YTOJI TIOJTHOTO BHYTPEHHETO o https://m.edsoo.ru/ff0cd7f6
OTpa)KEHUs
79 Jlaboparopnast pabora «M3mepenue 19.12.24 bubnuotexa [JOK
IoKa3aTeJis IPEJIOMIIEHUS CTEKIIA)» o https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenne nzodpaxeHuii B Eubs OK
30 nuH3e. Dopmysa TOHKOM JIMH3BI. 23.12.24 nomotera I
https://m.edsoo.ru/ffOcddle
YBenu4ueHue JTUH3bI
31 JlaGopatopHnas pabora 26.12.24




«HccnenoBanue CBOUCTB
M300paKeHUH B JIMH3AX)

Hucniepcus ceera. CIOXKHBIN cOCTaB
6enoro ceera. Ler. JlaboparopHas

32 09.01.25
pabota «Habmonenue aucnepcuu
CBETa»
3 HNurtepdepennus ceta. udpakius 13.01.75 bubmuorexa [IOK
cera. JludpaknuonHas pemerka o https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. 16.01.95 bubnnorexa [IOK
[Monspusanus cBeTa R https://m.edsoo.ru/ff0cf02e
Onrrueckue mpruOOPHI M YCTPOHCTBA U
35 PHBOPEL 1 YETP 20.01.25
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
36 KJ1accuueckor Mexanuk. [loctynarer 93.01.95 bubnnorexa [JOK
CIIEIUATBHON TEOPHUU R https://m.edsoo.ru/ffOcf862
OTHOCHUTEJILHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
37 3aMeiieHre BpeMEHH U COKpaIleHHE 27.01.25 Bubmuorexa LIOK
p P o https://m.edsoo.ru/ffOcfad4?2
JUTHHBI
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM
38 qaCTI:/IuLI CBHSBy MaC(l;BI C DHEpruewu u 30.01.25 bubmmorexa HOK
) p o https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl OKOS
Kontponbnas padota «Onrtuka.
39 OCHOBBI cTIeIMaIbLHOM TEOpUHU 03.02.25 bubmorexa HOK
P o https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®oronsl. opmyna [1nanka. Jueprus 06.02.25 bubmuotexa [JOK
U UMITYIbC GOTOHA o https://m.edsoo.ru/ffOcfe16
41 OTKpbITHE U HCCIIEOBAHUE 10.02.25 bubmuoteka [IOK




dororddekra. OnwiTer A. T
CroseroBa

https://m.edsoo.ru/ffOcffc4

3akonbl potorddekra. YpaBHEHUE

bu6nmmoreka [IOK
42 Onnmrena 1us porodddekra. 13.02.25
A oTosde https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» dhotospdexra
Hapnenne cBeta. OnbiTel 11. H. BuG 110K
noInorTeKa
43 JlebeneBa. XUMHUYECKOE NENCTBUE 17.02.25
s A hitps://m.edsoo.ru/ff0d04a6
cBeTa
Texuuyeckue ycTpoiicTBa u
IPAKTUUECKOE IIPUMEHEHUE:
44 p p 20.02.25
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amau nmo reMe «9JIEMEHTEI 24.02.95 bubnunoreka LIOK
KBAHTOBOI ONTHUKHI R https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE Bubs 10K
HOIHOoTEKA
46 Pesepdopma o paccessHUIO a-4acTHIL. 27.02.25
pdopaa no p H hitps://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IToctynater bopa 03.03.25
y p https://m.edsoo.ru/ff0dOafa
WNznyyenne u nornomenue ¢poTOHOB
48 g I/I}ll'lqe €X0J[€ aTOMa C O H(()bro OBHS 06.03.25 Bubmuorexa LIOK
P pexol . g P A https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha OPYToi. Buapl cCieKTpoB
BomnHoBrbIe cBoiicTBa yacTull. BoaHbI
49 ne bpoitna. Kopnyckynsipao- 10.03.25 bubnmnoreka [JOK
BOJIHOBO# Ayanu3M. CIOHTaHHOE U R https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3 TyUCHHE
OTKpBITHE PATUOAKTUBHOCTH. OIIBITHI
50 P pan 13.03.95 bubmuoreka [{OK

Pesepdopaa mo onpenenenuro cocrapa

https://m.edsoo.ru/ff0d0fd2




PaaOaAKTUBHOI'O U3JTYUYCHUSA

51

52

53

54

55

56

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Binusnue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIA U IO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

DHeprus CBA3M HYKJIOHOB B siIpe.
SnepHbie peakiuu. SInepHbIi peakTop.
[IpoGnemsbl, MepCeKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOI
SHEPTEeTUKHU

DyieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pPErucTpalny 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bU3UYIECKOI KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKWE 3BE3bl, IUNIAHETHI, UX BUIHUMOE
nBrkeHue. ConHeuHast CHCTEMa

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHuLa U 3BE3 1T

17.03.25

20.03.25

31.03.25

03.04.25

07.04.25

10.04.25

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, NX OCHOBHBIC
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIe1I0BaTebHOCTH. BHyTpeHHee
ctpoenue 38&31. CoOBpeMEHHbIE

14.04.25




MPEACTABICHUS O MPOUCXOKICHUU U
spoaronuu CoJHIA U 3BE3 .

58

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenue u nBuxenne CosHLa B
lNanaktuke. I'anmaktuku. Y€pHbIe IbIPHI
B sJIpax rajJakTHK

17.04.25

59

60

Bcenennas. Pa3z0beranue rajakTHK.
Teopus bonbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

21.04.25

24.04.25

61

Kontponbnas padota «2J1€MEHTHI
aCTPOHOMUU U acTPOPUIUKK»

28.04.25

62

Oo6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YeJloBeKa

05.05.25

63

64

65

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA

O6o06maromuit ypok. Pomib
¢du3nueckoit Teopur B GOpMUPOBAHUH
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTHHE MHUpa

O6o6matomuit ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-

08.05.25

15.05.25

19.05.25




HAay4HBIX IIPEJICTABICHUN O IIPUPOAC

Pe3epBHbIil ypok. MarHuTHOE moJIe.

66 1 22.05.25
DneKTpoMarHuTHast MHIYKIUS
PezepBubiii ypok. Ontrka. OCHOBBI

67 CIICIMAIbHON TEOPUH 1 26.05.25
OTHOCUTEIBHOCTH
Pesepnrrit ypok. KBanrosas dusuka.

68 BHeI\I;eHTBI};.I:JT OHOMHUHU U ¢ 1 26.05.25 Bubmuorexa IOK

p s https://m.edsoo.ru/ff0d 1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 63
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 11 knacc/ I'eapenmreitn JI.3., bynatora A.A., Kopuunses 1.H.,
Komxuna A.B., O61miecTBo ¢ orpaHiueHHON 0TBeTCTBEHHOCThIO « BMHOM.
JlaGopartopus 3HaHU»; AKITMOHEpHOE 0011ecTBO «M31aTenbCTBO
«ITpocBenieHue»

®usuka 10. bazossiit yposensto JI.O.I'mnnensmreiin, A.A.bynarosa,
N.H.Kopnunses, A.B.Komkuna. Mocka. BUHOM. Jlaboparopus 3HaHUM.
2020 r.

3amanus oopazoBaTenbHOro noptana Peury ET'D

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Coopnuk 3anau o ¢usuke 11 9 — 11 knaccos. CocraBurens [.H. Crenanoga.
M.: «IIpocsemenue», 1996 r.

3aganus oopazoBarenbHOro noprana Pemry EI'D

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

XKusas ¢pusuka: oOyqaromias nporpamma. http:// www.int-edu.ru/soft/fiz.html
VYpoku pusuku ¢ ucnonb3zoBanuem Murepuera. http://www.phizinter.chat.ru/
®usuka.ru. http://www fizika.ru/

dusuKa: KoJUIeKIHs onbITOB. http://experiment.edu.ru/

duzuka: QJICKTPOHHAA KOJUICKIHUSA OIIBITOB.



http://www.school.edu.ru/projects/physicexp

Karamor ccbutok Ha pecypcebl o pusuke http:// www.ivanovo.ac.ru/phys
becnathbie o0yyaroiiye nporpaMMmsl o Gusuke

http://www history.ru/freeph.htm

JlaGopatopHbie paboThl 10 ¢u3uke. BupTyanbHbie TabopaTopHbIe PaOOTHI.
http://phdep.ifmo.ru

AHuManus Gu3N4IecKux mporeccoB o0bsicHeHUusIMu. http://physics.nad.ru

dusnueckas sHIUKIoNneaus http://www.elmagn.chalmers.se/%7eigor



