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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpPOBHS Ha YPOBHE CpEIHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTEeNbHOM MporpaMMsbl, mpenactaBieHHbIX B PI'OC
COQO, a Taxke c¢ yu€rom deaepanbHOil padodeil MporpaMMbl BOCTIMTAHHS |
KOHIIETIIIUUA TIpernojiaBanusi ydeObHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHu3auaX Poccutickon denepanuu, pean3yommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mporpamMMmbl IO (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpa obyuatrommxcs 10-11 kmaccoB mpu
oOy4eHHH UX (Pu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pe3yJbTaTaM
o0yueHus, a TaKK€ YUYHUTHIBAET HEOOXOIMMOCTb pEaJH3alUU MEXIPEIMETHBIX
CBs3€il (PM3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YE€OHBIMH TmpeameTramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIE LIETU M3Yy4YeHHsS] (PU3MKKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTalpeMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

dusznka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — CHCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
dbu3mdyeckorr reorpadueld W acTpoHomHed. Mcmonap3oBaHME HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpe/eNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YEeHUs] HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHX.
W3yuyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYaromuXcs, B (HOPMUPOBAHWE YMEHUU MPUMEHSTH
HAYYHBIN METO]I TO3HAHUS MPHU BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBy Kkypca ¢u3MKu AJi1 ypOBHS CpeAHero oOuiero oOpa3oBaHUs
NOJIOXKEH pA WACH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
oObeAMHEH BOKPYr (Qu3nyeckux Teopuid. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
noJIe.

Hoes cymanumapusayuu. EE peanuzanus mOpeanojaraeT HCHOIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn Cc pa3BuTMEeM OOIIECTBa, a TaKXKE C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTHUYECKUMHU MTPOOIIeMaMHu.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TE€XHOJOTMYECKHUX INPUIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKM Ha YpOBHE CpPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3HMUECKue TeopHH ((POpMHUpPOBAHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NUECKONU TEOPUH, POJIU (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TI'paHMIAX
OPUMEHUMOCTH TEOpPUHM, JJI1 OIUCAHUS €CTECTBEHHO-HAy4YHBIX SIBICHUU U
MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alUU 3KCHEPUMEHTAIBHON JESITEIBHOCTH O00YYaroIUXCSl.
Hnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUNA CIHCOK YUYEHHYECKUX
IpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepevyHe JabopaTOpHBIX padorT,
IPOBOJUMBIX JUII KOHTPOJS W  OLEHKH, OCYIIECTBIAECTCS Yy4YaCTHUKaMH
00pa30BaTeIbHOrO TpOIEcca HUCXOJs U3 OCOOCHHOCTEH IUJIaHUPOBAHMS H
ocHailleHus kabunera ¢usuku. Ilpu »>TOM oOecreunBaercs OBJaJCHHE
OOy4YaroMMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIO0BaHUS
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 MPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/ay NPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO
3aJjaHHON (PU3MYECKON MOJIETBIO, TO3BOJIAIOIINE TPUMEHSTh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OAHOrO pa3fena Kypca, TaK U HUHTErpUpys 3HaHUS W3
pa3HbIX paznenoB. sl KaYeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHusl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUHW M MPOIECCOB B OKpYKArOIICH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl Mojenu sl CUTYallMu MPaKTHUKO-
OPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HKK HA YPOBHE CPEHETO 00111ero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
IpeIMETHOr0 KaOuWHeTa (PU3MKU WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (U3MKU JOKHO OBITh
HEeoOXoaMMoe J1abopaTopHOE OOOpYJAOBAHHME /I BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (PU3UKE YUCHUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalluoHHOE 00Opy/I0oBaHHEe (DOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IIOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, AOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHMUYECKHUX TMPAKTUUYECKUX paboT
(dopmupyeTcs B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyere
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcs. TeMaTnueckue KOMIUIEKTHI
J7ab0paTOpHOTO O00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

e (opMHUpOBaHUE HUHTEpPECa U CTPEMJICHUS OOY4YAIOUIUMXCS K HAYYHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ NMO3HAaHUA U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHMEe HAYYHOTO MHPOBO33PECHHS KaK peE3yibTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAaHUEM
($bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeNIbCTB,;

e (opmupoBanue mpeacTaBICHUNA O PO (PU3UKH NI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY W
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oObsicHeHUS (PU3WYECKUX SABJICHUNW B TPUPOAC U JUISI TPUHATHS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peHICHUS PAa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyueckoil MOJENbI0, 3aJay, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3faHue (PU3NYECKO MOJEIN, aICKBATHON yCIIOBUAM 331a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB WM TPHUHITUIOB JEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIHMSIHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuu HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JIESTEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEN 00yJarOUXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupoze. HaydHbie MeTonabl ITO3HAHUS OKPYKAOLIETO
Mupa. Ponb DJKCrepuMEeHTa M TEOpPUM B MPOLECCE TMO3HAHUS TPUPOIBL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTU (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpEHHE MaTepuajbHOM TOUYKH, WX MPOEKIIMM Ha OCH CHCTEMBI KOOpJWHAT.
CnoxeHue nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOIMHENHHOE JIBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TMepeMelIcHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxeHue. J[BuKeHHEe  MaTepUaIbHOM TOYKHA  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTs. [lepuoa u yactora obpaienus. L{eHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHUUeCcKre YCTpPOMCTBA U TMPAKTUUECKOE MPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHbIC U PEMEHHBIC TIEPEIaUu.

Jlemoncmpayuu

Mogenb cuCTEMBbI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOmronenrie ABWKEHMsI Teia, OPOILIEHHOrO MO/ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



W3mepenne yckopeHus: CBOOOHOTO TaICHHUSI.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY NYTSAMH, HTPOMJCHHBIMU TEJIOM 32
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBUxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUanbHON TOUKU. Tpetuit 3akoH HproTOHA 1711 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tskectu. llepBas KocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1okosi, CKoibxkeHus, kauenus). Cua tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokosi. KoadduimeHt tpeHus.
Cuiia conpoTUBIIEHUS MPU JIBHX)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpaumieHus. llnedo cumibl. YcioBus
paBHOBECH: TBEPAOIO Tea.

TexHn4eckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTUA CHJI YIIPYTOCTH, BO3HHUKAIOMIMX B MPYKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HccnenoBanre yCIOBHMI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITYJIbCa Tejld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUM.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUs yIpyro
nedopmupoBaHHOM — mpykuHbl.  [loTeHuumanbHas  SHepruss Teida  BOIM3U
MTOBEPXHOCTH 3E€MIIH.

[loTeHunanbHple W HENOTEHIUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI Tell.
3aKOH COXpAHEHUSI MEXaHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHN B KUHETHYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJa Ha IPUMEpE PaCTSHKEHUS pE3UHOBOTO JKI'yTa.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [uddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJEIH CTPOCHUS Ta30B, >XUIKOCTEU U
TBEPJIBIX TET U 00BSICHEHWE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [Tocrosinaas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temnepatyp
Lenbcus.



Mopens  wmpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruy TEIUIOBOrO JBMXKEHUs dacTtul rasza. Illkana
temneparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lanprona. M3ompoueccsl B UACaIbHOM Ta3e ¢ MOCTOSSHHBIM KOJHUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHWE H30MPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OneITHl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYyIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Mogaenb, WITIOCTpUpyoIIas IPUPOay AABICHHS ra3a HA CTEHKH COCY/IA.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIoco0bI €€ n3meHenus. KonmuecTBo TeIioTel U pabota. BHyTpeHHSs s
SHEpPrusg  OAHOATOMHOIO  HJACAJbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[lonatue 006 amgmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3akOHAa TEPMOJMHAMHUKHM K u3omnporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1eccCoB B IPUPOJIE.

TernoBble  mammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIWH.
[IpeoOpazoBanusi 3HEpPruv B TEIJIOBBIX MamuHax. KoadduuueHt mnose3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosdduuueHT mosie3HOro
JENUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEPrUM Teja IMPU COBEPIICHUH PabOThI: BBUIET
npoOku U3 OyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOHU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALKs).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpIT 10 ananabaTHOMY pACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXHOCTh BO3Ayxa. HacelmeHHbI map. YAenapHas TeEIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tesa. AHU30TPONHUS CBOWCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJYyUYCHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOMHUKM, AUAIEKTPUKU U TOJYHNPOBOJHUKH. 3aKOH COXPaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe mone. Hanpssk€HHOCTh 3nekTpuyeckoro mnojis. [IpuHoun



CYHEPHO3ULIANA DIEKTPUYECKUX IONeH. JIMHNM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  Pasnocthb
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnektpoéMkocTh. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN alnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3auuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUS MEXAY HUMU U JUIEKTPUUECKONU MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

OJIEKTPUYECKAN TOK. YCIIOBUSL CYIIECTBOBAHUA DSJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGota onektpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTH
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 151 OJIHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHMA TOK B pacTBOpax M  pacIulaBax  dJIEKTPOJIMTOB.
DNeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKA, OAJIEKTPOHArpeBaTelibHble MPHUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IIJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue SIEeKTPOABWKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb COIPOTHUBJIEHUS METAJJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

M3mepenne 3JIeKTPOABMKYILEH CHUIIBI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHblie CBSA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsd B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meocnpeomemuvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETpPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U X MIPOECKLUH HA OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe IBH)XKEHHE B KMBOM mpupojae, nuddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BHUJbI TEIUIONEpE/Iau, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XUIAKOCTEH W



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
raJibBaHHKa.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTra, BOJAOMET M JPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUSI COBPEMEHHBIX MATEpHUANIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuOOPHL,
3JIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctrossHHBIE ~ MarHUTHl.  B3aumMoneNcTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHaykuuu. [IpuHoun cynepno3unuu
MAarHuTHBIX noJsied. JInHMM MarHuTHOM WHAYKIUU. KapThHa NWHUNA MarHUTHON
WHIYKIWH TOJIS TOCTOSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnHMHMH WHIYKUUAH
MAarHUTHOTO TOJS JJMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBIIEBOIO
MPOBOJHUKA, KaTyIIKU ¢ TOkOM. OnbIT DpcTena. BzanmoieiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MoayJsib U HampaBiieHUE. [[BH>KeHNE 3apsHKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMH. [IOTOK BEKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILAs CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe Tmojie. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJIHHUKE, IBHKYIIEMCS TOCTYIATEIIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIHH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUW MAarHUTHOTO TIOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

Konebarensnas  cucrtema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHMS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUU.
[IpyXMHHBIM MasATHUK. MaTremMaTH4eCKU MasATHUK. Y PaBHEHHE TapMOHHUYECKUX
koneOanuil. [IpeBpaiiienrie HEPrun MpuU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMarHuTHEIMU  KonieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHUH B UJCaTHLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBinenue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennsbiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JICHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKAa U
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTrUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYCCKUMA
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIEepe/Iay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepeadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Irpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPAa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 6OIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHA BoJIHBL [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
HUuTtepdpepeHius u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanusa BektopoB E, B, V B anexktpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpeIoMIICHUE, MOIsSpu3anus, Tudpaxus,
uHTepdepenus. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHHIX BOJIH. [IpuMeHEeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IUMAarHOCTHKAa B TEXHUKE M MEJIULIMHE, panaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenue oTpakxeHus U NPeJOMIICHNS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrofnenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesioMIIeHUE, TOsIpu3alus, udpakiuus, nHTephepeHITs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueyHblli ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpakeHuil B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBarome JUH3BL. ToHKas JuH3a. DOKycHOe
paccTosiHUE W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparouux 1 paccenBaromux jJuH3ax. Gopmysia TOHKOW JMH3BI. YBEIUYECHHE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHblEe HUCTOYHHKHU.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HMHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOCHUS
[JIaBHBIX ~MaKCUMyMOB TIIpU TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapat, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsMonuHEHOE pacIpOCTPAHEHUE, OTPaKEHHE U TPEJIOMIICHUE CBETa.
OnTuueckue nprudOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUILIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

HaGmroienue nossipuszaiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenue rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['panuubl  IPUMEHMMOCTHM  KJlacCMyeckon  mexanuku.  [loctynarsel
CHEUUATIBHOW TEOPUM OTHOCUTEIBbHOCTU: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHLHUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpALIEHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKOM YACTULIBI. DHEPIrus
MOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHsl
U UMITYJIbC (POTOHA.

OTtkpritre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DuHimTeitHa st dotoddpdexra. «KpacHas rpanunar»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, cCoTHEUHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mmogens aroma. lloctynater bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumisl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactull. Bosusl ne bpoiins. KopnycKyisipHO-BOTHOBOM
JTyau3M.

CHIOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIMN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue nHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOCHMS sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO wu3iMyuyeHus. CpoiictBa anbga-, Oera-, ramMma-u3IydeHHs.
BiisiHue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
MBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.
Anb(a-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacman. ['amma-
U3ITy4YeHHE. 3aKOH PaJIMOaKTUBHOIO paclaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKTHI SIACPHON SJHEPTETUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO (pu3nueckoi KapTUHBI MUpA.
TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NTO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CuéTuMK MOHU3NPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otamnbl pa3BuTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, SpKUe 3BE3BI, INIAHETHI, MX BHJIUMOC
JIBIDKCHHE.

ContHeyHas cucTeMa.

Connue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHI@ U 3BE3.
3BE371bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITIOCIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJIEAOBATEIbHOCTH. BHYTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUH U 3Bomtonuu ColHIa u
3BE3/1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxtuke. Tunel ranakTuk. Paguoranaktukyu u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usA CEeBEpHOro NOyIIapus U IpKUE 3BE31bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiee NOBTOPEeHUE

Poar ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJILHOM U ATHUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HayYHOU KapTUHE MHpPA, POJIb PU3NUYECKON TEOPHUH
B (OopMUpOBAaHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3MYECKON KapTUHBI MUpaA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJIICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
Ounonoruu, XuMuH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C MU3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/Th, U3MEPECHHUE.

Mamemamuka: pelmieHHWE CHUCTEMBI YPAaBHEHWH, TPUTOHOMETPUUYECKUE
GyHKIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHI M MX IPOEKLUMH HA OCU KOOPAMHAT, CJIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE D3JIEMEHTApPHBIX (YHKIMH, NpPU3HAKK TOA00US TPEyTOJbHUKOB,
omnpeieNIeHne UIONIaau TUIOCKUX GUryp u oobemMa Ted.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJjieOaTelbHbIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOM PEIMIETKU, CHEKTPaATbHBIN
aHaJus.



l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKUd MATrHUTHBIX Y/,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MTPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
DJIEKTPOABUIaTENIb, WHAYKIIMOHHASA II€4b, pajap, pPaJIUuONPUEMHHUK, TEIEBU30D,
anteHHa, teiedoH, CBU-mneub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Du3nMKa» HA YPOBHE CPEIHEro OOIIETo
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUsS yueOHOro npeamera «Du3nka» J0HKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PaCHIUPEHUE KU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3allii OCHOBHBIX HaIlpaBIICHUIA
BOCMUTATENIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIEeCTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
oO0IIIeCTBa, yYaCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OpraHU3aIlig;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaXKIaHCKOMH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyLIEro (pU3nYecKoi HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa KOJOTUYECKHUX MPOoOIeMm;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMpPEHUE OIbITa JEATETLHOCTH OKOJOTHYECKON HaNpaBICHHOCTH Ha
OCHOBE MUMEIOIINXCA 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBIATh  NPOSKTHYHD H  HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITEILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHHUS
BBISIBISITh ~ 3AaKOHOMEPHOCTH M NPOTHUBOPEYUS B  PACCMATPHUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUM JESITEIbHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  peajbHOTO,
BUPTYaJIbLHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
ba3oBbIe uccienoBare/bCKue JelCTBUS.
BJIaJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHATHUSMH M METOAAMHU
(bu3HUECKON HAyKU;



BJIAJIE€Th HABBIKAMHU yUE€OHO-HCCIIEOBATENBCKON U MPOEKTHOM 1E€ATEIbHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB peuIeHus 3a/iay (U3UUYECKOTO COJAEpkKaHUS, MTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMSI;

BJIAJE€Th BHJAMH JEATEIBHOCTH MO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa30OBaHUI0 W MPHUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX IMPOEKTOB B 00J1acTH (PU3HKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTarthl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3UKE B TNPAKTUYECKYIO 00J]acTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OPUrMHAIbHBIE TOAXOAbl U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMU MOJy4YeHUs MH(pOpManuu (U3HUUECKOro COAEpKaHUS U3
VCTOYHUKOB pPAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOHMCK, aHAJIH3,
CHCTEMAaTU3alMI0 M WHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh  CPEACTBa WH(MOPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHWU KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ CcOONIIoJIeHHeM TpeOOBaHUN JPrOHOMHKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, PECypcocOEpeKeHMs, MpPaBOBBIX M  ATUYECKUX HOPM, HOpPM
uH(OpPMaIIMOHHON O€301aCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3HAYeHUs] UH(POpPMALMU U LENEBOM ayIMTOPUH, BHIOUpask ONTUMAIbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yalU3alllu.

KoMMmyHuKaTHBHbIE YHUBepPcaJbHbIEe YueOHbIe 1elicTBUA:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud ©  CMST4ath
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U WMHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT'0 YJICHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTaBJIATH ILIAH JEHUCTBUH,
pacnpenensiath pojad € Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXXIaTh pEe3YJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularaTb HOBBIE IIPOEKTHI, OLIEHMBATh HIACU C IIO03ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE [OBEIECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATH MO3HABATEIBHYIO NEATEILHOCTh B 00JIAcTH
GU3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]]aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJ1a4, TUIaH BBIMTOJTHEHUS MTPAKTUYECKON paboOThI C yUETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TIPOSIBIICHUIO JSPYAUIIMA B 00JacTU
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTH KOPPEKTUBHI B JESTECIHHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUII;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
pelIeHuUS;



YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBEI W apryMEHThl JPYTHX TPU aHaIu3e pe3yIbTaToB
NeSITeIbHOCTH;

MPUHUMATh CeOsl, TOHUMasi CBOU HEJIOCTATKU M JIOCTOMHCTRBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3E pe3yIhTaTOB
NEeSITEHHOCTH;

pHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OMIHUOKH.

B mpouecce goCTHXKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydarolmuxcs
COBEpIIIEHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOIar Ao IIHi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHH€, BUICTh HAlpaBICHUS PAa3BUTHUA COOCTBEHHOW IMOLMOHAIBLHON Cepsl,
OBITh YBEPEHHBIM B ce0€;

caMOperyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHWE, CIIOCOOHOCTH aJanTHUPOBAaThCA K
AMOIMOHAIILHBIM U3MECHECHHSIM | IPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTHIKCHHIO IEH H
yCrexy, ONTUMH3M, WHUIMATUBHOCTH, YMEHHE JCHCTBOBAThH WMCXOAS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIOJIbMHU, 3a00TUTHCS, TIPOSBIATH UHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xony oOyuenuss B 10 kiacce mnpeamMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCICH:
MaTepHualibHasi TOUKa, MHEpLUaIbHas cUcTeMa OTCU€Ta, a0CONMIOTHO TBEPIOE TEIIO,
WJICAITBHBIN Ta3, MOJEIIH CTPOCHHUS ra30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsijl MPU pelieHnn (PU3nYecKux 3ajad;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOJUHAMUKA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHEWHOE
JBDKEHUE, CBOOOJIHOE TajeHue TeJ, IBMIXKEHUE 10 OKPYXKHOCTH, HWHEPIuS,
B3auMojielicTBre Tel, nudPy3usi, OpOyHOBCKOE JBUIKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKECHUH ), TEIJIOBOE
paBHOBECHE, HUCHAPEHHUE, KOHJCHCALMs, IJIABJICHUE, KPUCTALIM3ALMSA, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIIEHUE JABJICHUS I'a3a IPU €r0 HAarPEBaHUU B 3aKPBITOM
COCyJ€, CBS3b MEXIY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3alus TeJl, B3aUMOACHCTBHE 3apsAI0B;

OMUCHIBATh MEXAHWUYECKOE JIBM)KEHUE, UCMOJB3Yysl (hU3UYECKUE BEIMYMUHBI:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
VMMITYJIbC T€Jla, KNHETUYECKas >HEPTUs, MOTCHUUAJIbHAS SHEPTUS, MEXaHUYECKas
paboTa, MexXaHW4YecKass MOINHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBATh
(bu3HYeCKUil CMBICT MCHOJb3YEeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHMUIIbI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTUMU
BEJIMYMHAMMU;

ONMCHIBATh H3YYEHHBIC TEIUIOBBICE CBOMCTBA TEJI W TEIUIOBBIC SIBIICHUS,
UCTIONIb3Yysl (U3MYECKHE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHYECKAsI YHEPIrUsl XaOTUUECKOTO JBUKEHHS MOJIEKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(pUIMEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATeNs; NPU ONHCaHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYWH, WX
00O3HAaYeHUsI W CAWHMIIBI, HaXOAUTh (GOPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JICKTPUUYECKHE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YsI (PM3UYECKHE BEIMYHMHBI: IJICKTPUUECKHUA 3aps/l,
INEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIs, MOTEHIHAN, PA3HOCTh MTOTCHIMAJIOB;
IpU ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3YyEMBIX
BEJIMYMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIUUYNHAMU;

aHATM3UPOBATh (PUBUUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI ¥ TIPUHIMIBL: 3aKOH BceMHUpHOTO TsAroTtenus, I, I u 111 3akonsr HptoToHa,
3aKOH COXPAHEHUSI MEXaHWMYECKOM DSHEPruH, 3aKOH COXPAHEHUsS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TMPUHIUMII PABHOINPABUS HWHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETHUYECKOW 3HEPTUH TEIUIOBOTO JBHMXKEHUSI MOJIEKYJI C
abCOIOTHOM TeMIlepaTypoH, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUYECKOrO 3apsana, 3akoH KylloHa, Tpu 3TOM pasinyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHUIIBI,
00J1aCcTH) MTPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIUIBI JCHCTBHS MallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuvarh yCJIOBHsS UX O€30MACHOTO MCIIOJIb30BAHUS B
MOBCEIHEBHOM )KU3HH;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBaTh MpobOeMy/3amady © THUIOTE3y Y4eOHOTO DJKCIEPUMEHTAa,
coOMpaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0O0pYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUsT (DU3NUECKUX BEJIMYUH, MPU
TOM BBIOMpaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIh30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX H3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCUpOBaTh pPe3yJbTaThl IMOJYYCHHOM 3aBUCUMOCTU (PU3MYECKHUX BEIIMYHUH B
BU/JI€ TAOJIUL U TpapUKOB, I€JaTh BEIBOABI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

coOr0IaTh MpaBmia 0€30MacHOT0 TpyJa MPHU MPOBEACHUN HCCICIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW W IMPOEKTHOM
JESATENBHOCTH C MCIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py1I0BaHUS;

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUYECKHE BEIMYUHBI U (POPMYIIHI,
HeoOXoauMble NIl €€ pelleHUs, TPOBOAUTh Pacdy€Thl M OLIEHUBATh PEAJTbHOCTD
MOJIY4YEHHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

peniaTh KAYECTBEHHBIE 3a/1a4: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHN C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTABIICHUS YYECOHOW W HAyYHO-TIOMYJIIPHON WH(POPMAIINH, TTOTYYCHHOW 3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOITYyYaeMyt0 HH(OPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN KU3HU
JUTst o0ecredeHus: 0e30MacHOCTH MPU OOpaIeHUU ¢ TPUOOpaMU U TEXHUUECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370pPOBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TpYyINIE C BBIIOJHECHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBATh Pa0OTy TPYMIBI, PAIMOHAIBHO pacHpelesiTh O0O0s3aHHOCTH U
IJJAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYallMSIX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIINbI B PEHICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOU NEATENBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JTy4 CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjpa MpHU pelIeHUU (PU3NYECKUX
3azay;

pacro3HaBaTh (Qpu3MUECKue SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHWUTHAasE WHAYKIUSA, JEHUCTBUE MArHUTHOIO TOJA Ha
MPOBOJHUK C TOKOM M JBIKYUIMUCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHUE CBETA, OTpPa)XEHUEe, MPeTOMIICHUE,
uHTeppepeHnus, audpakuus W TOJNSpU3alUsg CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (porodrddekT), cBeToBOE NaBIeHUE, BOSBHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHUE,  JJIEKTPUUYECKYID  MPOBOJUMOCTh  PA3JIUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIIEHUS (TIPOIECCHI), HMCTIONB3Yd (U3MYECKUE BEIMYMHBIL:
AIICKTPUYECKUIN 3apsj, CUJa TOKa, SJIEKTPUUYECKOE HAMNpsHKEHUE, JICKTPUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMojsi, cwia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTb
KATYILIKW, SHEPrusl JJIEKTPUYECKOr0 M MAarHUTHOrO MOJEH, MEepUoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsij U Ccujla TOKa B MPOIEcce
FapMOHMYECKUX DJEKTPOMAarHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUI
CMBICIT HCIIOJIb3yeMbIX BEIWYMH, WX OOO3HAYCHHWS W CAWHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JIaHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTUMH
BEJINUYMHAMU;

ONMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3YS
bu3nUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI H



4acToTa CBETA, YHEPTHUs U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX Si7iep, NpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEJIMYUMHY C JPYTMMH BEJIWYMHAMU,
BBIYMCIIATH 3HAaUCHHE (PU3NUYECKON BETUUHHBL;

aHATM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBICHUS, UCIONB3YS (U3NUECKUE
3aKOHBI W NMPUHUMIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAapauIeIbHOTO
COCIMHEHUs MPOBOAHUKOB, 3aKOH JIxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
WHAYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaciupOCTpaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETA, ypaBHEHUE OUHIITEHHa mnsa pororddekra,
3aKOH COXPAHEHMS DHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
IIEKTPUYECKOr0 3apsAJ]ia, 3aKOH COXPAHEHMsSI MAacCOBOI'O 4YMCIIA, MOCTysathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXXEHHE M YyCJIOBHUS (TpaHUIbl, O0O0JACTH)
IPUMEHUMOCTH;

OIPENENSTh HAIIPABJICHUE BEKTOPA MHAYKIMU MarHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenia;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHl 10 MCCIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX HM3MEPEHUI: IPU 3TOM
dbopmynupoBath npobieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEIOKEHHOr0 O00OpYyIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIHpPOBATH BHIBOJIHI;

OCYILECTBIAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI PU3NYECKUX BETUUHH, TPU
TOM BBIOMpPAaTh ONTHUMAJBHBI CHIOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHBHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUH: MpPU STOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBHCHUMOCTH (U3WYECKUX BEJIMYMH B BHJE TaONIUIl U
rpauKoB, IeNaTh BHIBOABI MO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOroaTh npaBuiia 0e30MacHOro Tpyda MpHU MPOBEACHUN MCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U MPOEKTHOU
JESATENBHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1OBaHUS;

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJIaHHOW (U3UYECKOW MOJIEIIbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/lauu
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEeoOXoauMbIe NIl €€ PEIICHUs, TMPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEIINYUHBI,

peliaTh KaueCTBEHHBIC 3a/1aUH: BBICTPAaNBaTh JJOTUYECKH HETIPOTHBOPEUYHUBYIO
IIEMIOYKY PACCYXKIACHUN C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBJICHNUS,

WCTIOJIB30BaTh ~ MPU  PEMIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, ITOJYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAITHIO;

OOBSCHATH TPHUHITUNBI JCHCTBUS MAIMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOTO HUCIIOIH30BaHUS B MOBCEIHEBHON
KU3HH,

IIPUBOIUTH TPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOS)KHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHUE IPOICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHU;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HH
Ui obecriedeHusl 0€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJISi COXPAHCHUS 370POBbS M COOJIOICHUS HOPM SKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpYyIIEe C BBHIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYMIBL, PAIMOHAIBHO pacHpenensiTh O0O0s3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJICKBAaTHO OICHUBAThH
BKJIAJT K&KIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TTPOOICMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pa3nen 1. PUSUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2
Uroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1
Teopuu
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

da3oBrIc Iepexoabl

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
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

Wtoro no pazneny

Pazpnen 4. JIEKTPOIUHAMUKA
4.1 DneKTpocTaTHKa

42 ITocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B
' PasIMYHBIX Cpeax

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II0 ITIPOTPAMME

24

10

12

22

68

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarnuTtHoe moJjie. DIeKTpoOMarHUTHasT
' UHIY KM

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue 1 QJICKTPOMArHuTHBIC

2.1
KoJIeOaHus
29 MexaHU4ecKue U dJICKTPOMArHUTHEIC
' BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acoB

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIEIIMAJIBHON TEOPUH

OTHOCUTEJIbHOCTH
Htoro no pazneny

Pa3zngea 4. KBAHTOBASI PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHUKU

4.2 Crpoenue atroma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

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

Bbu6mmoreka [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

4.3 ATOMHOE AP0 5

Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME 68

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

Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero HU3y4eHus: o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
®du3nka — HayKa 0 IPUPOJE.
Hayunslie MCTZ bl nofoHIfﬂ 1 bubmmorexa [TOK
Y A 01.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Ponb 1 mecto pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUPA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeSTEIbHOCTH JIFOIEH
MexaHn4ecKkoe IBUKEHHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [{OK
neuxeHus. [lepemenienue, ckopocTb, 08.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpIMONIMHENHOE 1 bubnuorexa [IOK
IIBIDKEHUE 13.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnuoreka [IOK
JBUKEHUE 15.09.2023  https://m.edsoo.ru/ff0c372e
CBoOoaHoOe majieHre. Y CKopeHue 1 bu6mmoreka [IOK
CcBOOOIHOTO IMaEHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonmHelHOE qBUXKEHNUE.
JBrm>KeHME MaTepHaIbHON TOUKH IO 1 bubmmorexa [JOK
P 22.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
[Ipuniun oTHOCUTENBHOCTH [ anumes. 1 Bbu6mmoreka [JOK


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

10

11

12

13

14

15

16

17

HNHepuuanbHble CUCTEMBI OTCYETA.
IIepssiii 3akoH HproToHa

Macca tena. Cuna. [IpuHuun
CyIepro3unuu cuil. Bropoit 3akox
HprotoHa 1 matepuanbHON TOUKH

Tpernii 3akoH HproTOHA 1151
MaTEpHUAIbHBIX TOYEK

3aKoH BceMUpHOro TsaroreHus. Cuna
TshxecTH. [lepBas kocMuueckast
CKOpPOCThb

Cuna ynpyrocrtu. 3akoH I'yka. Bec
Tena

Cuia tpenust. KoadumueHT tpenus.
Cuia COTpOTHBIICHUS TIPH IBUKCHUU
TeNa B KUAKOCTH WJIH ra3e

[TocTynaTenbHOE U BpamiaTebHOE
JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenT cumsbl. Ilneuyo cunel. Ycnosus
paBHOBeCHsI TBEPIOTO Teja

HNMnynbec MaTepuanbHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmmnynbe cuiibl. 3aKOH COXPaHEHUS
uMIlyJbca. PeakTuBHOE JBUKEHUE
Pabota u MOITHOCTD CHUITBI.
Kunernueckas sHeprus
MaTtepuaibHOW Touku. Teopema 00
W3MEHEHUN KHHETUYECKOW SHEPT U

[TorenmansHas 3HEprus.

27.09.2023

29.09.2023

04.10.2023

06.10.2023

18.10.2023

20.10.2023

25.10.2023

27.10.2023

01.11.2023

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK


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

18

19

20

21

22

23

24

[TorennuanbHast SHEPTUs yIpyro
ne(pOpMHUPOBAHHON NPYKUHBIL.
[ToreHnmanbpHast YHEPTHA Tella BOTU3U
MOBEPXHOCTU 3eMIIU

[TorennuanbHble U HENOTEHIIUATIbHbIE
cuiibl. CBA3b paboThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUIECKON
SHEPIrun

JlaGopaTtopHnast pabota
«MccnenoBanue cBsA3M pabOThI CUIIBI C
N3MEHEHHEM MEXaHnIeCKOH OHEPIUn
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3MHOBOTO KIyTa»

KonTponbHas pabora o teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJI0KEHUSI MOJIEKYJIISIPHO-
KHHeTH4YecKol Teopun. bpoyHoBckoe
newkenue. uddysus

XapakTep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

Macca monekyin. KonuuectBo
BenlectBa. [loctosiHHas ABoraapo
TemnmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp

03.11.2023

08.11.2023

10.11.2023

15.11.2023

17.11.2023

29.11.2023

01.12.2023

06.12.2023

https://m.edsoo.ru/ff0c461a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

33

Ilenbcus

Uneanpusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcoutoTHas TeMIiepaTypa Kak Mmepa
CpEeIHEN KHHETUYECKON YHEPTUH
JIBUOKEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneipona

3akoH /lanbToHa. ["a30BBIC 3aKOHBI

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTU MEKIY
napaMeTpamMH COCTOSTHUS
pa3peKeHHOT0 ra3a»

N3omnporuieccsl B H1€aJIbHOM I'a3e U UX
rpaduueckoe mpeacTaBIeHIe

BryTtpeHHss sHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U
criocoO0sl e€ u3mMenenus. Konngectro
TEIUIOTHI U paboTta. BHyTpeHHsI
SHEPIHs OJHOATOMHOI'O UJI€aJIbHOTO
rasa

Bune! Temonepenaun

VnenbHast TEII0EMKOCTh BEIIECTBA.
KommuecTBo TemoTe! npu
Terionepenaye. AnnadaTHbIi
mporecc

[IepBblii 3aKOH TEPMOAVMHAMUKH U €TI0

08.12.2023

13.12.2023

15.12.2023

20.12.2023

22.12.2023

27.12.2023

29.12.2023

10.01.2024

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc4fde

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK


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
https://m.edsoo.ru/ff0c5c36

34

35

36

37

38

39

40

41

42

43

IMPUMCHCHHUC K U30IIponcccamMm

HeobOpaTtumocTh mporeccoB B
npupoje. Bropoii 3akon
TEPMOJAMHAMUKU

[Tpunun nevicteus u KII/ TermoBoi
MAaIIUHBI

uxn Kapno u ero KII[

DKoJ0ru4ecKue npooIeMbl
TEIJIO3HEPreTUKU

O6o06maromuit ypok «MouekyiasipHas
¢uzrka. OCHOBBI TEPMOAMHAMUKI

KonTtponsHas pabota o teme
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOTUHAMHKID)

[TapooGpa3oBaHue U KOHIEHCALUS.
Wcnapenue n kunexnue

AOcCoNIOTHAsI 1 OTHOCHUTEITbHAS
BJIQXKHOCTH BO3ayxa. HaceleHHbIi
nap

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe TeIa. AHU3OTPOIHS
CBOMCTB KpHCTaLIOB. JKuakue
Kkpuctayibl. CoBpeMeHHBIE
MaTepuabl

[InaBneHue u KpucCTaUIM3AIHS.

VY aenbHas TEmoTa MIaBICHHUS.
CyOmumarust

12.01.2024

17.01.2024

19.01.2024

24.01.2024

26.01.2024

31.01.2024

02.02.2024

07.02.2024

09.02.2024

14.02.2024

16.02.2024

https://m.edsoo.ru/ff0c5efc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6230

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c600a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708



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
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

44

45

46

47

48

49

50

51

52

53

YpaBHEeHHE TEIUIOBOTO OamaHca

DIIeKTpuU3alus TeJl. DICKTPUUECKUN
3apsia. JIBa BUIa SNEKTPUUECKUX
3apsi0B

[IpoBOAHMKH, AUDTEKTPUKH U
MOJYIPOBOIHUKU. 3aKOH COXPaHEHUS
INEKTPUYECKOTO 3apsia

B3aumoneiictBue 3apsiioB. 3aKoH
Kynona. Touyeunslii 21eKTpU4eCKUi
3apsiz

Hanps>k€HHOCTB IEKTPUYECKOTO
nosist. [IpuHDun cynepnosunuu
ANIEKTPUYECKUX ToseH. JInnun
HAPSIKEHHOCTH

Pabota cuit 21eKTpoCcTaTHueCcKOro
noiia. ITorenman. PasHocts
IIOTCHIIAJIOB

HpOBO,Z[HI/IKI/I U JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTpI/I‘-IeCKaﬂ IMPOHUIIACMOCTD

OnexrpoéMkocTs. Konnencatop

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIEHCAaTOpa

JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

28.02.2024

01.03.2024

06.03.2024

08.03.2024

13.03.2024

15.03.2024

20.03.2024

22.03.2024

27.03.2024

29.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0



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

54

55

56

57

58

59

60

61

[IpuHIMI NElCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
ammapara, CTpyHHOTO IPHHTEpA.
DIIeKTpOCTaTUYECKAs 3aIIHTa.
3a3eMJIeHHE IEKTPOIPHUOOPOB

DNEKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma st
y4acTKa Lenu

[NocnenoBarenbHOE, MapauIeabHOE,
CMEIIaHHOE COeIMHEHHE
nmpoBoIHUKOB. JIabopaTopHas pabota
«/3yueHune cCMEmaHHOro COSTMHCHUS
PE3UCTOPOBY

PaboTa 1 MOLTHOCTH IEKTPUIECKOTO
Toka. 3akoH J[>xoyns-Jlenna

3akon Oma 115 MOTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€r0 BHYTPEHHETO COIPOTHBIICHUS

DIIEKTPOHHAs MPOBOIUMOCTb TBEPIBIX
METaJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUSI METAJIOB OT
temriepatypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITy4YKOB

[TomrynpoBOIHUKH, UX COOCTBEHHAs U

03.04.2024

05.04.2024

17.04.2024

19.04.2024

24.04.2024

26.04.2024

01.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorekxa [JOK


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

62

63

64

65

66

67

68

IpUMecHas IpoBOAMMOCTh. CBoiicTBa

p—n-nepexona.
[TonynpoBoaHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.

SHGKTPOJII/ITI/I‘-IGCKEUI JUCColanus.

DIIEeKTPOIHN3

DJIEKTPUUYECKUH TOK B ra3ax.
CamocTosTenbHbII 1
HECaMOCTOSITEJIbHBIN pa3psil.
Monnus. [Tnazma

DJIeKTpUIecKue MpruoOpPhI U
YCTPOWCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0e30MacHOCTH

O06o0maromuii ypok
«DNEKTPOAMHAMUKAY
KonTtponsHas pabota o teme
«2mnektpocratuka. [locTostTHHBIN
3NeKTpUdecKuil Tok. Toku B
Pa3INYHBIX CpeIax»

PesepsHbliil ypok. KonTponpHas

pabora o Teme "IneKTpoIuHaMHKa"

PesepBHblit ypok. O0oOmaromuii ypok

o temaM 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

03.05.2024

08.05.2024

10.05.2024

15.05.2024

17.05.2024

22.05.2024

24.05.2024

29.05.2024

https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexa [{OK
https://m.edsoo.ru/ffOc8f6c



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

11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Kontpoapnpie  Ipaxrueckue HU3YyYEeHHS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IlocTostHHBIC MArHUTEI U HX
B3aUMOJercTBHe. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHON MHAYKITUH. 01.09.2023  https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKLUH
MarauTHO€ 1oJie MPOBOIHUKA C
ToKOM. OTBIT DpcTena. 1 bub6mmoreka [IOK
B3anmMopeiicTBre TPOBOTHUKOB C 05.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabora «/3ydeHne 1 1 bubnmoreka [JOK
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM) 08.09.2023  https://m.edsoo.ru/ffOc98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.
Jlaboparopras pabota 1 1 bubnmnoreka [JOK
«Hccnenosanue qerCTBUA 12.09.2023  https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)
JleficTBHE MAarHUTHOT'O MOJIS Ha
JBUKYLIYIOCS 3apsSyKEHHYIO YacCTHILY. 1 bubmmoreka [IOK
Cuna Jlopenna. PaGota cusibt 15.09.2023  https://m.edsoo.ru/ffOc9df4
Jlopenua
DOnekTpomMaruuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM MHAYKIMU. 3J1C 1 19.09.2023

HUHAYKIUH. 3akoH 3J'I€KTpOMaFHI/ITHOI\/'I


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

10

11

12

13

14

nHaykuuu Gapanes

JlaGoparopnas pabota
«HccnenoBanue sBIeHUS
ANEKTPOMATrHUTHOW WHIYKIIHI

NHnyKTUBHOCTB. SIBIICHUE

camouHAykIuu. I1C caMOMHIYKITHH.

BHCpFI/Iﬂ MAaravMTHOTIO ITOJIA KaTyIIKHU
C TOKOM. :‘)HCKTpOMaFHI/ITHOG II0JIC

TexHuueckne yCTporuCcTBa U UX
IIPUMEHEHHE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOJABUTATENb,
YCKOPHTEH 3JIEMEHTAPHBIX YaCTHLI,
MHAYKIMOHHAs TeYb

O6o0maromuii ypok « MarHuTHOE
I10JI€C. :‘)J'IeKTpOMaFHI/ITHaﬂ HHIYKIOUS

KonTponbhas pabota mo Teme
«Mar"uuTtHoe I10JI€.
3JICKTpOMaFHI/ITHa$I I/IHIIyKIII/ISI))

CB00O/THBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue 3HEprun

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MacChl TPy3a»

Konebarenbublit koHTYp. CBOOOAHBIE

22.09.2023

26.09.2023

29.09.2023

03.10.2023

06.10.2023

17.10.2023

20.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

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

16

17

18

19

20

ANEKTPOMArHUTHBIC KOJIeOaHUs B
UJealbHOM KO0JIe0aTeIbHOM KOHTYPE.
AHaNOTUs MEXTy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTBHOM
KoJIe0aTeIbHOM KOHTYpE

[IpencraBieHue 0 3aTyXarOMIMX
KoseOaHusx. BelHyXIeHHBIC
MexaHHYecKHue Koiiebanus. Pe3onanc.
BBIHy)KI[CHHBIe E)HGKTpOMaFHI/ITHBIe
KoaeOaHus

[Tepemennsbiii Tok. CUHYCOUJATBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U
JICACTBYIOIIIEE 3HAYCHHUE CUJIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponsBoacTso,
nepenaya u noTpedeHne
AIEKTPUUYECKON SHEPTUU

Y CTpoiCTBO M MPAKTUYECKOE
MIPUMEHEHHUE NEKTPUUECKOTO 3BOHKA,
reHepaTopa NepeEMEHHOT0 TOKa,
JIMHUU JJIEKTpoIepeaayd

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE PIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU

24.10.2023

27.10.2023

31.10.2023

03.11.2023

07.11.2023

10.11.2023

14.11.2023

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

29

Mexanudueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacipoCTpaHEHUs U JJIMHA
BOJIHBI. HonepeqHHe " IMMPOAOJIBbHBIC
BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

ONEKTPOMAarHuTHBIE BOJIHBI, UX
cBOMCTBa U cKOpocTh. [IIkana
3JIEKTPOMATrHUTHBIX BOJIH

[IpuHIUTIBEI paTuOCBs3H U
TeneBuaeHus. Pa3Butue cpenctn
cBs3u. Pagmonokamus

Kontponbnas padota «Konebanus u
BOJTHBI»

[IpssMonuHENHOE pacIpoCcTpaHEeHue
CBETa B OJJHOPOJHOM Cpee.
TodeuHsblii ICTOYHHK cBeTa. JIyu
CBETa

OTtpaxkeHue cBeTa. 3aKOHbI
orpaxxeHus ceera. [loctpoenue
M300paXeHU B MJIOCKOM 3epKajie

[Ipenomnenue csera. [lonHoe

BHYTpEeHHee oTpaxxeHue. [IpenenbHblii

YIoJl IOJIHOTO BHYTPEHHETO
OTpaXKEHUS

Jlaboparopnas pabora «M3mepenne
MoKa3aTess MPEIOMIICHHS CTCKIIa

17.11.2023

28.11.2023

01.12.2023

05.12.2023

08.12.2023

12.12.2023

15.12.2023

19.12.2023

22.12.2023

bubnuoreka [IOK
https://m.edsoo.ru/ff0ccab4

bu6nunoreka [IOK
https://m.edsoo.ru/ffOcccOc

but6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bubnunorexa [JOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

31

32

33

34

35

36

37

38

39

Jlunssl. [Toctpoenue n3obpaxkeHuii B
nH3e. PopmyIia TOHKOM JIMH3HI.
VYBenu4eHue JTuH3bI

JlaGopatopHnas pabota
«HcenenoBanne CBOMCTB
M300pakKeHUH B JIMH3AX»

Hucnepcus ceta. CoXHBIN COCTaB
oenoro cBera. Llet. JJabopaToprast
pabota «Habnonenue aucnepcuu
CBETa»

Wnrepdepennus ceeta. dudpaxius
ceta. JluppakuronHas pemerka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus cBera

Onrtuyeckue mpuOOPHI U yCTPOKCTBA
U YCJIOBUS UX 0€30MacHOTro
MMPUMCHCHUA

rpaHI/IHH IMPUMCHUMOCTHU
KJIaCCHYECKONM MEXaHWKH. HOCTy.TIaTBI
CIIeLMaJbHOM TCOpHUU
OTHOCHUTCIBbHOCTHU

OTHOCUTEIILHOCTD OIHOBPEMCHHOCTH.

3ameUIeHre BPEMEHH U COKPAILEHUE
JUTAHBI

DHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTullbl. CBA3b MACChI C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUS TIOKOS

KonTponbhas padora «OnTuka.

26.12.2023

29.12.2023

09.01.2024

12.01.2024

16.01.2024

19.01.2024

23.01.2024

26.01.2024

30.01.2024

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

bubnuoreka [JOK
https://m.edsoo.ru/ffOced22

bubmorexa [JOK
https://m.edsoo.ru/ff0cf02e

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa [JOK


https://m.edsoo.ru/ff0cdd1e
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
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41

42
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45
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47

48

OcHOBBI crIElIMATILHON Teopun
OTHOCHUTEIIEHOCTH

®otonsl. opmyna [lnanka. JHeprus
Y UMIYJIbC OTOHA

OTKpbITHE U HCCIIEI0BAHUE
dbotoaddekra. OmbiTer A. T
CroneroBa

3akonbl poTtodddekra. YpaBHEHUE
OiiamreriHa it potorddexra.
«Kpachnas rpanuna» ¢portospdexra

JaBnenne ceera. Onbitel I1. H.
JlebeneBa. XuMnuueckoe ACHCTBUE
cBeTa

TexHuyeckue yCcTpoicTBa u
MPAKTUIECKOE TPUMEHEHHE:
¢dboTorIeMeHT, POTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIUO/

Pemenne 3aJda4 110 TCMC «IIEeMEHTBI
KBAHTOBOM OITHKM

Monens aroma Tomcona. OmBITE
Pezepdopaa mo paccessHUIO 0-4aCTHII.
[InanerapHas MoJenb aToMa

IToctynater bopa

W3ny4yenue u nornoieHue GoToHOB
IIPHU IIEPEXOJE ATOMA C OJHOIO
YPOBHS SHEPrUu Ha Apyrou. Buasl
CIEKTPOB

02.02.2024

06.02.2024

09.02.2024

13.02.2024

16.02.2024

27.02.2024

01.03.2024

05.03.2024

08.03.2024

12.03.2024

https://m.edsoo.ru/ffOcf6f0

but6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubnuoreka [JOK
https://m.edsoo.ru/ffOcffc4

bubnuoreka [IOK
https://m.edsoo.ru/ff0d015e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bubmmoreka [IOK
https://m.edsoo.ru/ff0d091a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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
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50

51

52

53

54

55

BomnHoBEIE ¢cBOMCTBA YacTUIl. BOJIHEI
ne bpoina. KopmyckynspHo-
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE W3ITyYCHHUE

OTKpBITHE PaIHOaKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuo
COCTaBa paJUOAKTUBHOI'O U3JIYUCHUA

CgaoiictBa anbda-, 6era-, raMmma-
u3nyueHus. Bnusaue
PaMOAKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. 'aMMa-uznyueHue

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
SnepHbie peakuuu. SaepHbIi
peakrtop. [Ipo6iiemMbl, IEPCIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SIEPHOI
SHEPTEeTUKHU

OnemeHTapHble YacTULBl. OTKpBITHE
No3UTpoHa. MeTobl HaOMI0IeHUS U
PErucTpanyy dJI€MEHTAPHBIX YaCTHULL.
Kpyrasiii cton «@yHnaMeHTalbHbIE
B3auMozeicTBusA. ENMHCTBO
(bU3NIECKOI KapTUHBI MUPaY

Bun 38é3nnoro neda. Co3pesnus,
SIPKUE 3BE3/bl, IUNIAHETBI, UX BUIUMOE
nBrokenne. ConHeyHas cucreMa

15.03.2024

19.03.2024

22.03.2024

26.03.2024

29.03.2024

02.04.2024

05.04.2024

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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60
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63

Connue. CosnHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]

3BE3/1bI, UX OCHOBHBIC
XapaKTePUCTUKU. 3BE3/bI [T1aBHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpEMEHHbIE
IIPEJICTABICHUS] O IPOUCXOKIEHUH U
sposrrori ColtHIa U 3BE3.

Muneunsiii IlyTe — Hama 'anakTuka.
ITonoxxenne n npuxenue CoyHLA B
lNanaxrtuke. 'anaktuku. Y€pHbie
JBIPBI B SAPAX TAITAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopus bosnpioro B3peiBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUUN

Kontponbhas pabota «D1eMeHTHI
aCTPOHOMHUU U acCTPOPHUIUKI»

O6o6maromuit ypok. Ponb ¢usuku u
ACTPOHOMUHU B S3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATIbHON 1
ATUYECKOH cdepax IeaTeIbHOCTH
YeJI0BeKa

O6o6maromuit ypok. Pois u Mmecto
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

16.04.2024

19.04.2024

23.04.2024

26.04.2024

30.04.2024

03.05.2024

07.05.2024

10.05.2024



64

65

66

67

68

O6o06muraromuii ypok. Poib
¢u3nveckoil Teopun B
(bopMHpPOBAHUY TIPE/ICTABICHUH O
¢bu3nyeckoil kKapTuHe MUpa

O6o6maromuii ypok. Mecto
¢u3nvecKkoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [TPECTABICHHI O TIPUPOJIC

PesepBHbIi ypok. MaruutHoe mnouie.
DNEeKTpOMarHuTHasl MHAYKIHS

PesepBubiil ypok. Ontuka. OCHOBBI
CHEeLUaJIbHON TeOpUn
OTHOCUTEILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
DNeMEeHTBI aCTPOHOMHUH U
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

14.05.2024

17.05.2024

21.05.2024

24.05.2024

28.05.2024

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA

» dusuka, 10 kinace/ Msikummes I'.41., byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoit H.A., AkninonepHoe o6mecTBo «M31aTeascTBo
«IIpocBemenue»

» ®usuka, 11 kinacc/ Msikumies I'.J1., byxosues b.b., Yapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTeabcTBO

«IIpocsemenue»

METOJINYECKHUE MATEPUAJIBI AJI51 YUUTEJIA
®dwusuka. 10 xnacc: yueb. /s oOpazoBaTeabHBIX OpraHu3aImii: 6a30BbIH
ypoBenb/I".SI.Msxkuiie, b.b.byxosues, H.H.Cotckuii; nox

pen.H.A.Ilapdentrenoii.- M.: [Ipocsemenue, 2016.

®dwusuka. 11 knacc: yue6. s oOpazoBaTebHBIX OpraHU3aInii: 0a30BbIN
ypoBenb/[.SI.Msixumes, b.b.byxosues, B.M.Uapyrun; non
pena.H.A.IlapdentreBoii.- M.: [Ipocsemienue, 2016.

PoimkemkeBuu A.IL., «3agaunuk10-11».- M.: JIpoda, 2022

CrenanoBa I'.H. «C6opnuk 3amau o ¢uszuke aius 10-11 kmaccos
ob1reo6pazoBarenbHbIX MIKOI». M.: [IpocBemenue, 2021.- 256¢.

H.A.IlapdentseBa ®usuka 10: Terpaas ans nabopatopHbix padboT, M.:



[Ipoceemienue 2022
H.A.ITapdentheBa @usuka 11: Terpaas aisg nabopatopHbix padoT, M.:

[Ipoceemienue 2022

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET

10-11 KJIACC

Poccuiickast anekTponHas mkosna https://resh.edu.ru/

Ownnaiin-mkona «®@oxcdopa» https://foxford.ru/

WznatenberBo «Jlurei» https://licey.net/catalog/3-russkii_yazyk literatura/
CnpaBouno-unpopmarmorHsiii moprai [PAMOTA.PY http://gramota.ru/
[Topran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/
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