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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha YpPOBHE CPEIHETO OOIIero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHMM M TpeOOBaHMH K pe3ysibTaTaM OCBOECHUS OCHOBHOM
oOpa3oBaTenbHOU mporpammsl, npeacraBieHHbIx B PI'OC COO, a takxke ¢ yuéroMm QenepaabHOR
paboueii mporpaMMbl BOCIIMTAHUS M KOHIENIINHU TPEToAaBaHusl yueOHoro npeamera « Pu3ukay B
oOpa3oBaTenbHbIX  oOpranu3zauusx Poccuiickoit ~ ®enepauuu, peau3ylOLMX  OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Conepxanue mnporpaMmbl 1Mo (U3MKE HAINpaBiIeHO Ha (HOpPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTuHBI MHpa oOydaromuxcs 10—11 kmaccoB mpu oOyueHnn ux (pusmuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOIO Mojaxoja. [Iporpamma no ¢u3nuke cOOTBETCTBYET
tpeboBarusimMm PI'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METamnpeIMETHBIM
pe3yjabTaTaM OOYYeHHs, a TaKKe YUYMThIBAET HEOOXOIUMOCTh PpealM3aluU MEXKIPEIMETHBIX
CBsi3ell (PM3MKM C €CTeCTBEHHO-HAyUYHBIMH YYEOHBIMH TIpenIMeTaMu. B Hell ompenensiorcs
OCHOBHBIE IIeNTM M3y4YeHHs (U3WKH HAa YPOBHE CpenHEero olmiero oOpa3oBaHUs, TUIAHUPYEMEBIE
pe3yabTaThl OCBOCHMS Kypca (PU3MKU: IMYHOCTHBIE, METalpeAMETHbIE, IPeIMETHbIE (Ha 0a30BOM
yYpOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

® [UIAaHMpPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM 4YHCIIE

IpEeMETHBIE PE3yJIbTaThI 10 T01aM 00YUYEHHUS;

® cojepxaHue yueOHoro npeamera «Pusnka» Mo rogaM o0ydeHus.

@dusnka Kak Hayka o HanOojee OOIMIMX 3aKOHAX MPHUPOJBI, BBICTYIAs B KayecTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIJ B CUCTEMY 3HAaHUH 00 OKpY’KalolleM MUpe.
HIxonbHblE Kypc (U3MKM — CHUCTEMOOOpA3yIOIIMH sl €CTECTBEHHO-HAY4HbBIX Y4YEOHBIX
IpPEMETOB, OCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SBJICHUH, H3y4aeMbIX
XUMHUeH, Ouomnoruei, ¢usndeckoil reorpadueit m acrpoHomueil. Mcmonp3oBaHue M aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUH OIMpEeeIsseT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe DHEPreTHKH, TPAHCIOPTA, OCBOCHHUA KOCMOCA, IIOJyYEHHs] HOBBIX MaTEpUAIOB C
3aJJaHHbIMM CBOMCTBaMHM M JIpyrux. M3yuenue pu3nku BHOCUT OCHOBHOH BKJIaJa B (POPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydaroumuxcs, B (HOpMUpOBaAHHE YMEHHUH HPUMEHSTH
HAYYHBII METO/] IIO3HAHMS ITPH BHITIOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHMIMA.

B ocHOBYy kypca ¢u3uku 711 ypOBHS CpeIHEro o0mero ooOpa3oBaHusl TOJOXKEH PsJl UJEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBJISIETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COJICPKHUT MaTepHajl U3 BCEX Pa3/ieioB (U3UKH, BKIIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca GpU3MKH 0ObeAUHEH BOKPYT
¢usnuyeckux Teopuil. Beaymum B Kypce sBiseTcss (OPMHUpPOBaHME IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE U TOJIE.

Hoesn ecymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJb30BaHWE T'yMAaHUTApHOIO
noTeHIHaza GU3NIECKON HAyKH, OCMBICICHUE CBSA3M Pa3BUTUS (DU3MKH C pa3BUTHEM OOIIECTBaA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc QU3NKHN Mpeanojgaract 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH H3YYCHHBIX TEOPUI U 3aKOHOB.

Hoesn sKkonocusayuu peamu3yercss IOCPEACTBOM BBEACHUS D3JEMEHTOB COJEpIKaHUS,
HOCBALIEHHBIX 3KOJIOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBsSI3aHBbl C pPa3BUTHUEM
TEXHUKU M TEXHOJIOTHMA, a TaKKe 00CYXIEHHs MPpoOIeM palMOHATBHOTO MPUPOIOIONB30BAHHS U
9KOJIOTMYECKOM 0€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHM Kypca (PU3MKM Ha ypOBHE CpeIHEro oOuero odpazoBaHMs
ABIAIOTCS  (u3uueckue Teopuu ((popMHpOBAHHE NPEACTABICHUNH O CTPYKType IOCTPOCHUS
¢usnveckoil TeopuH, poiM (YHIAMEHTAIBHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX



NpPECTaBICHUAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHM, AJIS OMUCAHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).
CucTeMHO-eSTEIbHOCTHBIN MOAX0 B Kypce (U3UKU peaiu3yercs MpexkIe BCero 3a Cuér
OpraHu3alK SKCIIEPUMEHTAIBHON JesTelNbHOCTH oOydaroummxcs. s 6a3oBoro ypoBHs Kypca
(GU3MKU — 3TO MCIIOJIB30BAaHUE CUCTEMbI (PPOHTAJBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M
1a00paToOpHBIX paboT, KOTOphIE B MporpaMMe 1o (u3MKe OOBEAMHEHBI B OOIIMIA CHUCOK
YUYEHUYECKUX NPaKTHUECKUX paboT. Bbiaenenue B ykazaHHOM mepeyHe j1a00opaTOpHBIX pador,
HOPOBOJUMBIX JUISI KOHTPOJIE M OLEHKH, OCYLIECTBISETCS YYaCTHUKaMHU 0Opa30BaTElIbHOIO
npoliecca Ucxos U3 0coOEHHOCTEH MIIaHMPOBAHUS W OCHalleHUs kaOuHera (usuku. [Ipu 3TOM
o0ecrieynBaeTcs OBJIAJCHUE OOYYAIOUIMMHCS YMEHHMSAMHU TPOBOJAUTH KOCBEHHbBIE H3MEpPEHUS,
UCCJIEIOBaHMSI 3aBHCUMOCTEM (DM3NYECKUX BEIMYMH W IOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJIOKEHHBIX THIIOTE3.
Bonbuioe BHUMaHue ynenseTcsl pelIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad. Ilpu 3tom
JUI pacy€THBIX 3a7ay MPUOPUTETOM SBISIOTCS 3a/Ja4H C SBHO 33/J1aHHON (PM3NYECKON MOJIENBIO,
MO3BOJIAIOIIME TPUMEHATh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszzeina Kypca,
TaK W UHTETpUPYs 3HAaHUS U3 pa3HbIX pasfenoB. [lg KauecTBEHHBIX 3ajjad IMPUOPUTETOM
SBIIAIOTCSL 3aJlaHUs Ha OOBSCHEHHWE MpOTeKaHWs (U3UUECKUX SBJIEHUH M TPOLECCOB B
OKpY’Kalolle >U3HH, TpeOyromue BbIOOpa (U3UYECKON MOAENH A CHUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaaIbHO-TEXHUYECKOMY
obecrieyeHnIo y4eOHOro nporecca 0a30Bblii ypOBEHb Kypca (PU3HKH Ha YPOBHE CPEHET0 0OILIEero
00pa30BaHMs JODKEH M3Y4aTbCsl B YCIOBHSIX NMPEIMETHOro KaOuWHeTa (U3MKU WU B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa IMPEIMETOB E€CTECTBEHHO-HAYYHOro HUKIA. B kabmHere (QH3MKH
JIOJDKHO OBITh HEoOXoauMmoe JabopaTopHOE OO0OpYyJAOBaHHWE ISl BBIIOJHEHHS YKa3aHHBIX B
nporpaMme no Gu3nKe yYeHHYECKHX MPaKTUUYECKUX paboT U 1EMOHCTPALMOHHOE 000pYyI0BAHUE.
JleMoHCTpaMoHHOE  000pynoBaHuE (OPMHUPYETCS B COOTBETCTBHM C TMPUHIMIIOM
MUHHMAJIBHON JIOCTaTOYHOCTH M OOECIEYMBAET MOCTAHOBKY IEPEYMCICHHBIX B MPOTpamMMe IO
(u3nKe KIIOUYEBBIX JEMOHCTPAlUil Uil MCCIEIOBaHMA HU3ydyaeMbIX SBICHHUH M IPOLIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.
JlaGopaTtopHoe 00OpyAOBaHHE sl YYCHHYECKHX MPAKTUYECKHX paboT (opmupyercs B
BUJIE TEMAaTHYECKHMX KOMIUIEKTOB M OO0ecreYnBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMILIEKTHI JIabOpaTOPHOrOo OOOpYNOBaHUSI JIOJKHBI OBIThH
IOCTPOEHbl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX HNPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.
OCHOBHBIMH TIETISIMH U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:
* (dopMmupoBaHHEe HHTEpeca U CTPEMIICHHS OOY4YaIOIIUXCS K HAYYHOMY H3YUYEHHIO
IPUPOBI, Pa3BUTHE UX MHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE IO3HaHUA U (HOopMUpOBaHHE
HCCJIEIOBATENIBLCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;

* (dopMupoBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3yibTaTa U3y4YE€HHS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (opmHpoBaHUE YMEHHI OOBSICHATH SIBICHUS C MCIOJIb30BaHUEM (PM3NYECKUX 3HAHUN U
HAyYHBIX J10Ka3aTEIbCTB;

* (dopmupoBaHHE MPEACTAaBICHUN O ponu (GU3MKU A Pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTikeHne STHX IeNell obecreunBaeTCsl pelleHHEeM CIEQYIOUIMX 3a7ad B Ipolecce
U3y4eHHUS Kypca (QH3UKM HA YPOBHE CpPeIHEro 00IIero o0pa3oBaHuUs:

® [pHOOpeTeHUEe CUCTEMBbl 3HAHUW 00 OOmMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKJIOUAsl MEXaHUKY, MOJIEKYJIPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;



* (¢opmMHpOBaHHE YMEHHUH MPUMEHATH TEOPETHYECKUE 3HAHUS Il  OOBSCHEHMS
¢u3uuecKkux SBICHUA B TNPUPOAE U Ui TPUHATHA NPAKTUYECKUX pEIICHUH B
IMOBCEAHEBHOM KHM3HU,

® OCBOCHHE CIIOCOOOB pEIICHUs Ppa3IUYHbIX 3a7ad C $BHO 3a/laHHON (u3HUYECcCKOi
MO/IEJIBIO, 3aJ1a4, M10/IPa3yMEBAIOIIMX CAMOCTOATENIBHOE CO3/JaHre (PU3MUECKOM MOJeNny,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

® TmOHUMaHHe (U3NYECKUX OCHOB W TPUHIUIIOB ACWCTBUS TEXHHUYECKUX YCTPOHCTB H
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

® OBJAJICHUE METOJaMU CaMOCTOSITEIbHOIO IUIAHMPOBAHUS M IPOBEACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAlMH HHPOPMALIUHY, ONPECTICHHUS JOCTOBEPHOCTH
MOJTyYEHHOT'O pe3yJbTara;

® CO3/IJaHHME€ YCJIOBHMM JJIsI pa3BUTHS YMEHHU MPOEKTHO-UCCIEI0BATEIILCKONW, TBOPUYECKOM
NeSITebHOCTH.

Ha wuzyuenme ¢usuku (06a30BbIi ypoBEHb) Ha YpOBHE CpEAHEro oOmiero oOpazoBaHMA
otBoautcs 136 gacos: B 10 kiracce — 68 vacoB (2 yaca B Henento), B 11 knacce — 68 wacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepedeHb 1ab0paTOpHBIX U MPAKTHYECKUX padoT
SBIISICTCSI PEKOMEHIOBAaHHBIM, YYHTENb J€JIaeT BBIOOp MNpoBeAeHHS JTabOpaTOpHBIX padoT u
OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIINXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOT'0 O3HAHUS
®usnka — Hayka o npupone. Hayunele MeToasl mo3HaHUs OKpyXkaromero mupa. Pons
9KCHEPUMEHTA ¥ TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunsle rumnotessl. dusnueckue
3aKOHBI ¥ TeOpuH. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.
Pome m mecto ¢usuku B (GOPMHPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpPa, B
MPAKTUYECKOU JIEITEIBLHOCTH JTHOJICH.
JHemoncmpayuu

Amnainorossle 1 TU(PPOBbIE U3MEPUTENBHbIE TPUOOPHI, KOMITBIOTEPHBIC TATUUKU.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBHKeHHE. OTHOCHTENBHOCTh MEXaHMuYecKoro mABuxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepUalbHOW TOYKH, UX MPOEKIIMH HAa OCU CUCTEMbl KoopAuHAT. CloXKeHHe NepeMelieHuil u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE aBrKeHue. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUSI MATEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOHOrO NaieHus.

KpuBonuueiinoe naBuxeHue. J[[BrkeHHe MaTepuaibHOM TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOW II0 MOAYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas CKopocTh. llepuon u
yacToTa oOpameHus. LleHTpocTpeMHuTebHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: CHUIOMETp, JBH)KCHHUE
CHApsJIOB, LICMIHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Moaenb cucTeMbl OTCUETA, MILTIOCTPAlMs KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHHUS.

[TpeoOpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€e U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue ABMKEHUs Tea, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO TTaICHHUS.

HamnpagneHnne ckopocTH npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS € LIEJIBIO ONPEAEIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOWIEHHUS ~ MEXKIYy  IMyTAMH,  OPOWJACHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKH BpPEMEHH IMPHU PABHOYCKOPEHHOM [BHKEHHUH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYIJIIO.

N3ydeHne NBUKEHHUS IAPUKA B BI3KOU KUJKOCTH.

N3yuenue nBukeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunun otHocurenbHOCTH ['anuies. [lepsiii 3akoH HproToHa. MIHEpmanbHble CUCTEMBI
OTCuéra.

Macca Tena. Cwma. Ilpunnun cynepnosunuu cwi. Bropod 3akoH Hprorona st
MaTepualibHOUN TOUKHU. TpeTuit 3akoH Hpl0TOHA N7 MaTepraibHbIX TOYEK.

3akoH BceMUpHOTo TsaroreHus. Cuna tskectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Buabl Tpenust (mokosi, ckoyibkeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIBKEHUS U cria TpeHus mokos. Koagdurment tperns. Cuina COnMpOTHBIICHUS
MIpU JBUKEHUU TEJa B )KUJIKOCTHU WJIU Ta3e.

[TocTynaTenbHOE U BpalareabHOE JBUKEHHE a0COTIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumeHus. [lnedo cumbl. YcnoBus paBHOBECHUS
TBEPAOIO TeIa.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHUE: NOAIIMIHUKYN, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBienne nuHepuuH.

CpaBHEHME MacC B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBUCHMOCTH CHJIBI YIPYTOCTH OT JIe(OpMAIIH.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEeHHE CHII TPEHUS TTOKOSI, KAYEHUSI U CKOJIbKEHUSI.

VYcnoBust paBHOBecHUs: TBEPAOTO Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenune aBuxeHus OpycKa Mo HaKJIOHHOH TUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTHA CHJI YNPYTOCTH, BO3HUKAIOUIUX B NPYXUHE M PE3UHOBOM
oOpa3iie, oT ux AeGopMariim.

HccnenoBanue yciaoBuid paBHOBECHS TBEPAOTO TEIa, UMEIOIIETO OCh BPAICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Nmmynibe MaTepuanbHON TOUKH (TeNa), CUCTEMbl MaTepPHANbHBIX TOUYeK. IMIyIbC CUIIBI 1
M3MEHEHUE UMITYJIbCcA TeJa. 3aKOH COXPaHEeHHs UMITyJibca. PeakTHBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

KuneTtndueckass 2HEpruss MaTepHaIbHOM TOYKH. TeopemMa 00 M3MEHCHHH KHHETHYECKOM
SHEPTUH.

[MotennmanpHas aeprus. [loTeHIManbHAs YHEPTHS YIIPYTo 1ehOPMUPOBAHHON TPy KUHEI.
[ToTennmanpHas SHEPTHs TeJla BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHmanpHble W HEMOTCHIHMAIbHBIE CUIBL. CBS3b paOOThl HEMOTEHIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS] MEXAaHUUECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBAa M INPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBII
MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[Tepexo MOTEHIIMAIIBHOW SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

N3yuenune abOCOIMIOTHO HEYNpYroro yaapa C MOMOIIBIO JBYX OJUHAKOBBIX HHTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizm pabOThl CHUJIBI C M3MEHEHHMEM MEXaHWYECKOW JHEPruu Tella Ha
NpUMEPE PACTIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi pu3uka ¥ TepMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OcHOBHBIE TIOJIOKEHHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBwxkenue. uddys3us. Xapaktep IABMKCHHS W B3aUMOJCUCTBUS YaCTHUIL



BemiecTBa. MoJenu CTPOEHHUsSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojenerd. Macca m pazMmepbl moisiekyn. KoimuecTBo BemniecTsa.
[TocrossHHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH
ujeanpHOro rasa. AOCONIOTHas TemmepaTypa Kak Mepa CpelHel KUHETHMYECKOH SHepruu
TEIUIOBOrO JBWXEHMS dacTul ra3a. lllkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporecchl B uieaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHre U30MPOLIECCOB: H30TepMa,
M30xX0pa, u3obapa.

TexHunyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETP.

JHemoncmpayuu

OnbIT, [JOKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKHX COCTUHEHUM.

OmnbIThl 110 TG GY3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO IBUKEHUSI.

Mogens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mogpenb, HIUTFOCTPUPYIOLIAs IPUPOTY 1aBJICHHS ra3a Ha CTEHKHU COCYJa.

OnBITHL, WUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€ATIBbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Omnpenenenne Macchl BO3JyXa B KIIACCHOW KOMHATe€ Ha OCHOBE HW3MEpPEHHH 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HccenepoBanue 3aBUCUMOCTH MEKY TApaMeTpaMU COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHaMuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TernoTsl U paboTta. BHyTpeHHsIsI 3HEpTrys 0AHOATOMHOTO
uJeanbHOro rasa. Buasl Temaonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEeHHE. Y IebHas
TEIUIOEMKOCTB BelllecTBa. KoMyecTBO TEIUIOTHI IPU TEILIONEPEade.

[lonatue 006 ammabatHOM mpouecce. IlepBbiii 3akoH TepmoauHamuku. IIpumeHenue
NEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. I'papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTUMOCTh MpOIIecCCOB B MIPUPOJIE.

Tennoble MamuHbl. [IpuHIMnGL 1eficTBUA TemIoBbIX MaliuH. [IpeoOpazoBanus sHEprun B
TeroBbIX MamuHax. Koadduuument nonesnoro neiictust teroBoid mammuubl. Lukin KapHo u
€ro KO3 QUIMEHT M0JIE3HOTO AEHCTBUSL. DKOJOTHYECKUE MPOOIeMbl TEMIOIHEPT€TUKH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW SHEpPruu Teja NpPU COBEPILIEHUH pabOThl: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM CXAaTOro BO3JyXa, HarpeBaHue »¢upa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUICOEMOHCTPAIIHS).

W3meneHne BHyTpeHHEN 3HEPTUHU (TEMIIEpaTyphl) Tejla IPU TEIUIoNepe1ade.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOHUHBI, IBUTaTelNsl BHYTPEHHETO CTOPAaHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomuol

N3mepenue yeabHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoowvt

[TapooOpa3oBanne wu KoHaeHcamus. Icnmapenwme wu  kumeHue. AOCOJTIOTHAasT |
OTHOCHUTEINbHAs BIKHOCTh BO3yXa. HachlleHHbIi map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucrtamnel. CoBpeMeHHble Marepuaybl. [lnaBneHune u Kpuctamauzauus. VY aenbHas
TerioTa miasieHus. Cyonumarys.

VYpaBHeHHe TeI0BOro OanxaHca.

TexHnyeckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJJOpUMETP, TEXHOJOTUU IOJIyYEHHS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HaHOMAaTEPHUAJIOB, © HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM JIaBJICHUM.

CriocoObl U3MepeHHs BIaKHOCTH.

HabmroneHne HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuu sxcnepumenm, 1abopamoprule pabomul

N3MepeHne OTHOCUTENIbHOM BIAXHOCTH BO3IyXa.

Pasnen 4. DuekTpoauHaMuka

Tema 1. Inexmpocmamuxa

ONeKTpu3anusa Tell. OIEeKTpUYecKWil 3apsan. JlBa Buaa SIEKTPUYECKHX 3apsioB.
[IpoBOIHUKY, TUAIEKTPUKH U MOITYTIPOBOJAHUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

Bzaumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHblil  2nexkTpuueckuid  3aps.
Onekrpuueckoe nose. Hanpsk€HHocTh 3nekTpuueckoro mnoisd. [lpuHumn cynepno3unuu
INEKTpUYECKUX noJiel. JINHUN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cun snextpoctatnueckoro mnong. [lorenmuman. PasHocTh  MOTEHIHMANOB.
[IpoBOAHMKY U AMDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. [usnekTpuueckasi IpOHUIIAEMOCTb.

OnektpoémkocTb. Konmencarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsKEHHOT0 KOHAEHCATOPA.

TexHuueckue yCTpoilcTBa M INMPAKTHUECKOE IMPUMEHEHHUE: AJIEKTPOCKOM, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAILHBIN
amnmnapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT ICUCTBUA SJIEKTPOMETpA.

B3anmopeiicTBre Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpoCcTaTUYeCKas 3alluTa.

JM3neKTpUKHU B 3J€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PacCTOSIHUS MEXA1Yy HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

N3mepenue 31eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii Inekmpuueckuil mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS AJIEKTPUYECKOrO0 TOKA. MICTOYHMKHU TOKa.
Cuna Toka. I[TocTOSHHBIN TOK.

Hamnpsokenne. 3akon Oma 1715 yyacTka HEnH.

DneKTpuueckoe COIPOTHUBIICHUE. VY nenbHoe COTIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEUHEHUE TPOBOJHUKOB.

PaGora sanexrpudeckoro Toka. 3akoH J[koyns—JIena. MOMHOCTD 3JEKTPUYECKOTO TOKA.



DONeKTpOoABMKYyLIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOMN) 3yiekTprueckoit nenu. KopoTkoe 3aMbikaHue.

DNEKTPOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBogauku. CoOCTBEeHHass W TPUMECHAs MPOBOJUMOCTh TIOJYIPOBOJHHKOB.
CgoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIMTHYECKAS
Juccoruanus. IeKTPoIIn3.

DnexTpuueckuil ToK B ra3zax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psaa. MonHus.
[Tnasma.

TexHnyeckue yCTpONCTBA M NPAKTHYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTar, MCTOYHHKH TOKa, DJEKTPOHArpeBaTelIbHbIe MNPHOOPHI, 3JIEKTPOOCBETHTEIbHbIC
npuOOpBI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IHOJl, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyTIPOBOIHUKOBBINM O, TaJbBaHUKA.

Jemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHMSL.

3aBUCHMOCTb COINPOTUBIIEHUS IWIMHIPUYECKUX IPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MOTNIEPEYHOr0 CEYEeHUs U MaTepuaa.

CMemaHHOE COEIMHEHUE TPOBOJHUKOB.

[Ipsimoe m3MepeHue 3neKTpoABMKYIIEH cuibl. KOpoTkoe 3amblKkaHHME TajgbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHne CMEIIaHHOTO COEUHEHNS] PE3UCTOPOB.

W3mepenue  SNEKTPOABIKYIIEW CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COIPOTHBIICHUS.

Hab6monenue anexrponusa.

MexnpeameTHbie CBS3H

Wzyuenue kypca ¢usuku OazoBoro ypoBHsS B 10 Kiacce ocyliecTBISeTCsS € y4&TOM
COJIEp/KaTeNIbHBIX MEXKIIPEIMETHBIX CBSA3€M € KypcamMM MaTeMaTHKH, OHOJIOTMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbI (akT, rumnotesa, (u3nueckas BeJIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMEe CUCTEMbl YpaBHEHHMH, JMHeWHas ¢yHKOus, mnapaboa,
runep0oiia, UX rpaQuKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHO€ TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HMX IPOEKIHMH Ha OCHU
KOOpAMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanuueckoe JBUKEHHE B KMBOU INpupoae, 1ud¢y3us, ocMocC, TEMI000MeEH
KUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEAaul, TEMJIOBOE PAaBHOBECHUE), DIIEKTPUUECKHE SBICHUS B
JKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPABIX TN, XKUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOMCTBA METAJUIOB, dJIEKTPOIUTHYECKAS JUCCOLUALMS, TaIbBaHNKA.

T'eoepaghus: B1axKHOCTBH BO3]LyXa, BETPbI, 0apOMETp, TEPMOMETD.



Texnonoeus: nmpeoOpa3oBaHUE ABMKEHUH C UCIIOIB30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET M Jpyrue), JBUTATENb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH TOyUYEHHUsI COBPEMEHHBIX MaTEepPHAliOB, B TOM YHCIIe
HAaHOMAaTepHaJlloB, M  HAHOTEXHOJOIMM,  D3JEKTPOCTAaTHYECKas  3allMTa,  3a3¢MIICHHE
JEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, BJIEKTpPOHArpeBaTesbHbIE IPUOOPHI,
3JEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHaMUKA

Tema 3. Mazhummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

ITocTrositHHbIE MarHuThl. B3auMMOAENCTBHE IOCTOAHHBIX MAarHUTOB. MaraurHoe noie.
Bekrop marauTHONM MHAYKIMH. [[pUHIMEI Cynepro3uMyM MarHUTHBIX 1osiei. JINHMY MarHUTHOU
uHAyKuuK. KapTrHa TMHUM MarHUTHOM MHAYKIHHU IOJIS IOCTOSIHHBIX MATHUTOB.

MarautHoe 1oJie IPOBOAHMKA C TOKOM. KapThHa nuMHMI MHIAYKIMM MarHUTHOIO IOJIS
JUIMHHOTO TPSMOI0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYLIKH C TOKOM.
OmneIT OpcTena. BzaumopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJTyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moxynb W HampaBicHHE. J[BWJKEHUE 3apsyKEHHOM YacTHULBI B
OJTHOPOJITHOM MarHUTHOM moJie. PaGota cuibl Jlopenua.

SIBneHue DIIEKTPOMAarHUTHOM WHAYKIMH. [IOTOK BEKkTOpa MAarHUTHOM MHIYKIWH.
DNeKTpOABMKYLIas CUJla MHAYKUUHU. 3aKOH 3JIEKTPOMarHUTHON uHAyKuun Dapases.

BuxpeBoe anekTpuyeckoe mnoisie. DIEKTPOABMKYLIAas CHIAa MHAYKIUU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYNATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

WNHaykTuBHOCTD. SIBIEHNE CaMOMHAYKINN. DIEKTPOABIKYIIAS CUJIa CAMOUHAYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE I0JIE.

TexHuyeckue ycTpoilcTBAa M IPAKTUYECKOE TNPUMEHEHHUE: IIOCTOSHHbIE MAarHWTHI,
3JEKTPOMArHUTHI, AIEKTPOIBUTaTelb, YCKOPUTEN 3JIEMEHTAPHBIX YacTULl, MHAYKLIHOHHAS M1EYb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHNUE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMY MAarHUTHOTO MOJIS.

BsaumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHYKIUH.

[TpaBuiio Jlenua.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHune caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue neiicTBUS NOCTOSSHHOIO MarHUTa HA PaMKY € TOKOM.

WccnenoBanue siBleHUs 2IEKTPOMarHUTHOM NHIYKITUH.

Pa3pean 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumHsle Ko1e0anus



Konebarensnas cucrema. CBoOonHble MexaHHueckue kojebOanus. [‘apmoHmveckue
koneOanus. Ilepuon, uacrora, ammiautyna U (asa xonebGanuil. IlpyXMHHBI MasTHUK.
Marematnueckuii MasTHUK. YpaBHEHHWE TapMOHUYECKUX KoyieOaHui. IIpeBpamienune sHeprum
IpU TAPMOHHUYECKUX KOJICOAHUSAX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHWTHBIE KOJICOAHUS B HICATBHOM
K0JIe0aTeIbHOM  KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMU U 3JIEKTPOMATHUTHBIMU
konebanusamu. dopmyna ToMmcoHa. 3aKOoH COXpaHEHHUS PHEPTUU B HACAUTBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KojieOaHusX. BoIHyX /IeHHbIE MEXaHUYECKHUE KOJIeOaHMUs.
Pe3onanc. BeiHyX/IeHHBIE 2IEKTPOMAarHuTHbIE KOJIeOaHusl.

[Tepemennbiii Tok. CUHYyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMIUIUTYJHOE U IEHCTBYIOLIECE 3HAUEHUE CUJIbI TOKA U HANIPSKCHMUSL.

Tpancdopmarop. IIpousBoactBo, mepegaya U HOTPEOICHUE 3IEKTPUUYECKOM HIHEPIrUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE 3eKTpodHepruu. KynpTypa ucnonap3oBaHus
JJIEKTPO3HEPIHH B ITOBCEIHEBHOM JKU3HH.

TexHnyeckue yCTpPONCTBA M NPAKTHUYECKOE IPUMEHEHHME: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanue napamMeTpoB KoseOaTeIbHON CUCTEMBI (IIPYKUHHBIA MM MaTeMaTHYECKHM
MasITHHK).

Habmronenue 3aTyxaronmx kojaeOaHui.

HccrnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHBIE KOJIEOaHMs.

OcmwinorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKA W HAmNpsDKEHUST OT BPEMEHM) i
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocniejoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM WHAYKTUBHOCTH H
KOHJICHCATOopa.

Monens TMHUY 3IEKTPoIEepeIadHm.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCHMOCTH MEpHOJia MaJIbIX KOjeOaHUM Tpy3a Ha HUTU OT JUTMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMeHHOro TOKAa B LENM M3 IMOCIEIOBAaTEIbHO COEAUMHEHHBIX
KOH/IEHCATOpa, KaTyLIKU U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckre BOJIHBI, yClI0BUs pacnpocrpanenus. llepuon. CkopocTs pacpocTpaHeHHs
U JuiMHa BoJHbL. [lomepeuHble M MpoAonbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHrauust BektopoB E, B, V B snexkrpomarHutHOi BojHe. CBOWCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XKCHHE, IMpeJoMJIeHHe, moyisipu3anus, auppakmus, uHTepdepeHuus. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkama 3JIEKTPOMArHUTHBIX BOJIH. [IprMEHEHHE 3IEKTPOMAarHWTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHOHUIIBI paIUOCBA3U U TENEBUACHUS. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKarolle cpebl.

TexHnYeckne yCTpOMCTBa M INPAKTUYECKOE NPUMEHEHHWE: MYy3bIKaJIbHblE WHCTPYMEHTHI,
yJIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE W MEIULMHE, panap, paauolNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.



Llemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HabmoneHue oTpaxeHus U NpeIoMICHUS MEXaHUYECKHUX BOJIH.

Habmonenne unrepdepeHunu u U pakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW M YacTOTOH
Kosie0aHuil.

HccnenoBanue  CBOWCTB — 3JEKTPOMAarHUTHBIX — BOJH:  OTPaKE€HUE, IMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHnus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeliHoe pacnpocTpaHeHHE CBETa B OJTHOPOJHOM Cpejie.
JIyu cBera. ToO4eUHBII UICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OoTpaxxeHHs cBeTa. [locTpoeHue H300pakeHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHbI MpeJIOMIIEHUs cBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOJHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro cera. L{ser.

CoOuparomie M pacceuBaromue JuH3bl. ToHkass suH3a. DOKYyCHOE pPACCTOSHUE U
ONTUYECKasi CUJla TOHKOM JUH3BL. [locTpoeHne n3obpakeHuil B COOMPAIOINX U PACCEUBAIOLINX
nuH3ax. @opMyIIa TOHKOMU JIMH3BI. Y BEIMYEHHE, JaBaeMOe JIMH30M.

[Ipenenbr TpUMEHUMOCTH TEOMETPUIECKOM ONTHKH.

BonnoBass ontuka. WHtepdepenuus cBera. KorepeHTHble HMCTOYHUKU. Y CIOBHUSA
HaOJII0/IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EpPEHLIMOHHOM KapTUHE OT JABYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakmus ceera. [udpaxuuonnas pemérka. YciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUM MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PELIETKY.

[Monspuzanus ceera.

TexHuueckue yCTpoicTBa M TMPaKTHUECKOE IMPHMEHEHHE: OYKH, Jymna, (oToammapar,
IPOEKLMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JAU(PPAKIHMOHHAS
peréTKa, MoJspous.

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpoCTpaHEHUE, OTpaKEHME M IpejomieHue cBera. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHee oTpakeHue. Mojiens CBETOBOA.

HccnenoBanue cBOMCTB H300paKEHUI B JIMH3AX.

Mopenu MEUKPOCKOIIA, TEIECKOIIA.

Habmonenue nntepdepeHimu ceera.

Ha6nronenue nudpaxiuu cBera.

Habmonenue nucnepcuu cBeTta.

[TosydyeHne cnexTpa ¢ HOMOUIbIO IIPU3MBI.

[TonydyeHnue cnexTpa ¢ MOMOIIbIO AUPPAKIIMOHHON PEIIETKH.

HabnroneHue nonsipuzanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.

WccnenoBanue cBOWCTB N300paKeHU B TMH3aX.

Habmonenue qucnepcun cBeTa.

Pa3nes 6. OcHOBBI cieHAJIbLHON TEOPUH OTHOCUTEIbHOCTH



I'panuupl NPUMEHMMOCTH KJIACCHUYECKOM MeXaHMKHU. IloCTynarel cnenuanbHOM TEOopuu
OTHOCHUTEIIBHOCTH: HHBApPUAHTHOCTH MOJIYJIsI CKOPOCTH CB€Ta B BaKyyMmMe, IPUHIUII
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEUIECHUE BPEMEHH U COKPALLEHUE JITUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PENITUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

Paznen 7. KBantoBas pusuka
Tema 1. Dnemenmol KGAHMOGOU ONMUKU
®oronsl. ®opmyina [Tnanka cBsi3u sHeprun GoToOHA € €ro YaCTOTOM. DHEPrus U UMITYJIbC
dhorona.
OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3aKoHBI
¢boroaddexra. YpasHenue DitHmTeitna g porosdpgexra. «Kpacnas rpanuna» porosddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHYECKOE IEHCTBHE CBETA.
TexHuyeckue yCTpONCTBA M MpPAaKTHUECKOE NpUMEHEHHUe: (POTodIeMeHT, (HOTOJATUUK,
COJIHEeYHast 6aTapest, CBETOAMOI.
Jlemoncmpayuu
®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHETO GoTodhdeKTa.
Cseroguon.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mogenp atroma Tomcona. OmbiTel Pesepdopna nmo paccesnuro o -vyactui. [ImanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u nornomeHue GOTOHOB HpU MEpexoje aToMa ¢
OJIHOTO ypOBHSl SHEpruum Ha Japyrol. Buasl cnexktpoB. CHnekTp ypOBHEW 3HEpruuM aroma
BOJIOpOA.
BosHoBgIe cBoMcTBa yacTull. Bonubl ge bpoisa. KopryckynisipHO-BOJIHOBOM JTyaau3Mm.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.
TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUWE: CIEKTPaJbHbIM aHAIN3
(cexTpockomn), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumoienue nuHedvaTbIX CleKTPOB U3JIy4YEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
Habntonenue nuHeiyaToro crnexkrpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JOKAa3bIBAIOUIME  CIIOXKHOCTb  CTPOEHUS  sApa. OTtkpbITHE
panuoaktuBHOCTH. OnBITH Pesepdopaa 1o onpeseneHuto coctaBa paioakTUBHOTO H3ITy4eHHUS.
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTUBHOCTH HA KHUBBIE OPraHU3MBI.
OtkpbiTHe TpoTOHa W HeiTtpoHa. Hyknonnas monens siapa [eiizenOGepra—lIBaneHko.
3apsn sapa. MaccoBoe uucio siapa. M3otonsl.
Anbda-pacniag. DNEKTPOHHBIA W MO3UTPOHHBINA OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaaMoOaKTUBHOIO pacnaja.
DHeprust CBS3M HYKJIOHOB B sizipe. SnepHbie critbl. JledekT Macch spa.
Snepubie peakuuu. JleneHue u CUHTE3 A1Ep.
SAnepusiii  peaktop. TepmosimepHwiii cunTe3. [IpoOnemMbl U TEpCHIEKTUBBI  SAEPHOM
SHEPreTUKU. DKOJIOTMUECKHUE aCIIEKTHI IIEPHON SHEPTETUKH.



OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaOIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoicTBa M NpakTHUECKOE MPUMEHEHHE: I03UMeTp, Kamepa BuibcoHa,
SJICPHBINA PeakTop, aTOMHast bomoa.

Jlemoncmpayuu

Cy€TunK MOHU3UPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM (poTorpadusim).

Pa3znea 8. DiieMeHTBI AaCTPOHOMHUM U aCTPOPUZUKH

Oranel pa3BuTus acTpoHoMuu. llpukiagHoe UM MHMpOBO33PEHUECKOE  3HAYEHHUE
ACTPOHOMUU.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABH)KEHUE.

Conneunas cucrema.

Connue. Conneuynass aktuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CIEKTpalbHBIA KJIaCC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTBY» Ul 3BE3] TJIaBHOMU
MIOCJIEIOBATENIHOCTH. BHyTpeHHee cTpoeHne 3BE3N. COBpEeMEHHbIE MpPEACTaBICHUS O
IIPOUCXO0XKICHNN U 3BoItonuu CoJIHIA U 3BE31. DTambl )KU3HU 3BE3 L.

Mnineunsiii [1yTs — Hama Nanaktuka. [Tonoxxenne u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B SAPaX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopus
Bonsioro B3peiBa. PenukroBoe nsimyueHue.

MacmtaOHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménusie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HabmroneHns HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIIPEJeNICHUs] MTOJIOKEHHUs HEOECHBIX 0O0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, utaner, Maeunoro [TyTu.

Oo6o0maree NnoBTOpeHne

Ponbp Qu3MKHM W acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUYECKOM, COLMAJIbHOM U
THYECKON cdepax IeATETbHOCTH YeNoBEeKa, pojib M MecTO (U3MKM M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJib (U3HYECKOH Teopud B (OPMUPOBAHUU
npecTaBiIeHuit 0 pU3NYecKol KapTHHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B O0ILEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IIPUPOIE.

MexnpeamMeTHbie CBA3U

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyLIECTBIISETCA C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOIOB HAyYHOTO TTO3HAHMS:
ABJIEHUE, Hay4yHbId (akT, runores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIOJeHHE,
JKCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUECKUE (YHKLUHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOpPBI M HX
NPOCKIIMM HAa OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKK OJ00MS TPEYTOJIBHUKOB, ONpeAeIeHNE TUIOMAAN TNIOCKUX GUryp 1 00bEMa Tell.



buonoeus: snexrpuyeckue SBICHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBM)KEHUS B
JKUBOW TPUPOJE, ONTHUYECKHE SIBICHUA B JKUBOW INPHUPOJE, NCUCTBUE paJAvallMd Ha >KHUBBIC
OpPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMsI KPUCTAJUINYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghusa: MarHUTHBIE TOJNIIOCA 3€MJIH, 3aJIe)KH MarHUTHBIX PyJ, (poTochEMKa 3eMHOI
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSCEHUMN.

Texnonozus: MTUHUKA DJIEKTPOIIEpErad, T€HEPATOP IMEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEID,
WHAYKIUOHHAS TMeYb, pajap, paauoONpUEMHMK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAS ONTHKA, COJIHEYHAst OaTapesl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpeamera «®Pus3mka» Ha YpPOBHE CpEIHEr0 OO0IIero oOpa3oBaHMs
(0a30BBIi  ypOBEHb) JIOJDKHO  OOECHEYUTh  JOCTH)KEHHUE  CICAYIONIMX  JINYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHUS ydeOHoro mpeamera «Du3uKa» JOIKHBI OTPa’KaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH TNYHOCTH, CHCTEMOU IIEHHOCTHBIX OPUEHTAIIMIA, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX  TPAJULMOHHBIM  IIEHHOCTSIM  POCCHUMCKOro  OOLIeCTBa, pacIIMpEeHUE
YKU3HEHHOTO OIbITa U OMNbITa JESTENbHOCTH B IMPOLIECCE pean3allid OCHOBHBIX HalpaBlI€HUI
BOCIHUTATEIbHON ACSITENbHOCTH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTO BOCIIUTAHMS

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MIMU  OOYyYalomerocs Kak aKTUBHOTO H
OTBETCTBEHHOTI'O YJIEHAa POCCUICKOIr0 O0IIECTBa;

OPUHATHE TPAJUIUOHHBIX OOIIEYETOBEUECKUX T'YMAaHUCTHUECKUX M JIEMOKPATHYECKUX
LICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpecax TIpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYTPaBJIE€HUH B 00pa30BaTeIbHON OpraHU3ally;

yMEHHE B3aWMOJIEHUCTBOBAaTh C COLIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXKTaHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOILIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHMCKUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTONUMBOIO OYyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSA

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpya0BOro BOCIUTAHMS:

UHTEpeC K pa3iInuHbIM chepaM mpodheccuoHaIbHON eSATEeNbHOCTH, B TOM YHCIIE CBS3aHHBIM
¢ (u3MKOM M TEXHUKOW, yMEHHE COBepIIaThb OCO3HAHHBIM BBIOOp Oyaymiel mpodeccuu u
pean30BBIBATH COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpA30BaHUIO B 00JIACTH (U3UKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) 3K0J1I0rMYEeCKOTr0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh OKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHE TJIO0AJLHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYIIIECTBICHUE JIEUCTBUM B OKPY>KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUSA LIeJIeH
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuiupeHre OmbiTa JCATEIbHOCTH HSKOJOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 10 (prsuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OpPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (PU3NYECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOU JESATETbHOCTH, TOTOBHOCTh B MpoOIlecce M3ydeHUs (PU3MKH
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JIEATENbHOCTh UHANBUYAJIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHMBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
basoBble Jlornyeckue 1eicTBUA:

CaMOCTOSITENIbHO (hOPMYJIMpPOBaTh M AaKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh UEIH IEATeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PM3NICCKUX SBICHUSX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOIEMBI C YUETOM aHAN3a UMCIOIIUXCSI MATEPUATBHBIX H
HEMaTepUalbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJITATOB LEIISIM,
OLICHUBATh PUCKHU MOCIEACTBUI ESITEILHOCTH;

KOOPJAWHHUPOBATh W BBHIMOJHATH pPabOTy B YCIOBHSIX pPEaTbHOrO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX MPoOIeM.

basoBble ucciieoBare/ibCKie AeHCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU TIOHATHUSMH M METOJaMU (U3HUYECKOM
HAYyKU;

BJIQ/IETh HABBIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKOM M MPOEKTHOH NEATENbHOCTH B 00JIaCTH
(u3KKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUs 3a/1ad
(hU3HUECKOTO COJICpIKAHUS, MPUMEHEHHUIO Pa3INIHBIX METO/I0B MTO3HAHMUS;

BIIAJICTh BHUJIAMH JICITEIBHOCTH II0 TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETaIlHH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMUHBbIX YYEOHBIX CUTYyallUsIX, B TOM YUCIE MPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITb TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3a/lady, BBIJIBUTAThH
TUTIOTE3y €€ pelieHns, HaXOJUTh apTYMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX YTBEPKICHUN, 3a7aBaTh
napameTpbl U KpUTEPUH PEILEHNUS;

aQHAJIM3UPOBATh MOJYUYECHHBIE B XO/I€ PEIICHUS 3a1a4d Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaATEIBHOMN NEATEILHOCTH, B TOM
YHclie IPU U3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIE€U, IPEAJIAraTh OPUTMHAIBHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabota ¢ unopmanmeii:

BJIAJICTh HaBBIKAMHU TOJyYeHUS WHOOpPMAIMU (PU3NUECKOTO COJACPXKAHUS M3 HCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOSTEJIBHO OCYLIECTBIATh IIOUCK, aHaJIW3, CHCTEMAaTH3alUI0 U
UHTEPIIPEeTANIO HH(POPMAIIMK Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OpMAIIHH;

MCITIOJIB30BaTh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUHN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3al[MOHHBIX 3aJady C COOIIOJCHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKHU OE30MAaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U ITHUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30aCHOCTH;



co3/aBaThb TEKCThl (PU3MYECKOrO COJIEpKaHUs B pa3WyHbIX (Qopmarax ¢ ydérom
Ha3Ha4YeHHs] HTHPOPMAIMH U 1IeJIeBOI ayTUTOPUH, BBIOUpas ONTUMANIbHYIO (hOpMY Mpe/ICTaBICHHUS
Y BU3YyaJIM3alliu.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

OCYILECTBJIATh OOIEHHE HA YpOKax (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKY KOH(DIMKTHBIX CUTYAllMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYIECTBA KOMaHIHON ¥ MHAUBUYaIbHON paboThI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBMH C Y4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 4I€HA KOJUIEKTHUBA,

MPUHUMATh LEJIM COBMECTHOM JEeATEJbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUS N0 €€ JOCTHKEHUIO: COCTABIIATD IIJIaH JEUCTBUM, PACIPENEIATh PO C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO0 Y4aCTHHKA KOMAaHJbl B OOLIMI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJylaraTb HOBBIE IPOCKTHI, OLEHUBATh HJCH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBISATh ITO3UTHBHOE CTPATErMYECKOE IIOBEIECHHE B paA3JIMYHBIX CUTyalUsX,
IPOSIBIISAT TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiiCTBHUA
Camoopranmusanus:
CaMOCTOSITENIbHO OCYILECTBIATh IO3HABATENbHYIO JAESITEIBbHOCTh B O0JIacTH (U3UKH U
aCTPOHOMMH, BBISABIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auy;
CaMOCTOSTENIBHO COCTaBJIATH IIJIaH PELICHUS PACUETHBIX M Ka4eCTBEHHBIX 3a1ad, IUIaH
BBITIOJIHEHHUSI TIPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PECYypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTyalLUsM;
pacuIMpsATh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO SPYAULIUU B 00J1aCTH (PU3UKH, TTOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SJMOIHOHAJIBHBIH HHTEJIEKT:
JlaBaThb OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;
BJIJICTh HABBIKAMH TI03HABATENILHON peIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUN;
UCII0JIb30BaTh MPUEMBI pe(UIEKCUU IS OLIEHKH CUTYallH, BEIOOpa BEPHOTO PELICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apTYMEHTHI IpYIMX IIPU aHAIU3€E PE3yIbTaTOB ACSITEIbHOCTH;
IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHAMATb MOTHBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€ PE3YJIbTaTOB NAEATEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPaBO JAPYTrUX Ha OMINOKH.
B mporecce 10CTHKEHUS IMYHOCTHBIX PE3yJTATOB OCBOCHUS MPOTPAMMBbI IO (QU3UKE IS
YPOBHSI CpeIHEro oOmero obpa3oBaHUs y OOy4aroIIUXCsl COBEPILICHCTBYETCS SMOIMOHATIbHBIN
MHTEJJIEKT, Mpenoaraiomui chopMUpOBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IMOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJIETh HANpaBJICHUs Pa3BUTHs COOCTBEHHON SMOIIMOHATILHOM cephl, ObITh YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBaHMs, BKIIIOUAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEACHUE, CIOCOOHOCTh aJaNTHPOBATHCS K AIMOIMOHAIBHBIM U3MEHEHUSIM U TPOSIBIISATH
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOLIEH CTpeMJeHHE K JOCTI)KEHUIO IeUd M YCHexy,
ONTHMHU3M, HHULIMATUBHOCTh, YMEHUE AEHCTBOBATh UCXOAS U3 CBOUX BO3MOYKHOCTEN;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAUBATh OTHOILEHHS C APYTUMH
JIO/IbMU, 3a00TUTECS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HNPEIAMETHBIE PE3YJIBTATHI

K xonmy obydenust B 10 kjacce mpeamMeTHbIe pe3ybTaThl Ha 0a30BOM ypPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCS YMEHUH:

JIeMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMHPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHON TEXHHUKU M TEXHOJIOTMM, B IPAKTUYECKOH
JIeSITENLHOCTH JIFOICH;

YUUTBIBATh TPAHULIBI TPUMEHEHHSI U3YUEHHBIX (U3NUECKUX MOJENIeH: MaTepuanbHas ToUKa,
MHepLHUalibHasl CUCTeMa OTcuéTa, aOCOIIOTHO TBEPIOE TeNo, MIACANbHBINA ra3, MOJIEIU CTPOCHUS
ra3oB, KMJIKOCTEH U TBEPIBIX TE€J, TOYEUHBIM 3JEKTPUUECKUN 3apsii MPU PelIeHUuU (PU3NUECKUX
3az1ay;

pacrio3HaBaTh (U3UYECKUE SABICHMs (Tpolecchl) U OOBACHATh MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BEIECTBA U AJIEKTPOAMHAMUKHU:
PaBHOMEPHOE M pABHOYCKOPEHHOE NPSIMOJIMHEMHOE JABM)KEHHE, CBOOOJHOE TaJeHHE Tell,
JBUKEHHE TI0 OKPYKHOCTH, MHEPLIMS, B3auMoaencTBue Tel, 1ud¢y3us, OpOyHOBCKOE JBHKEHUE,
CTPOEHHUE XKHUJIKOCTeH M TBEPABIX TeJ, U3MEHEHHEe 00BbEMA Tel MpPU HarpeBaHUM (OXJIAXKICHUN),
TEIUIOBOE PABHOBECHE, HCIAPEHHE, KOHACHCALMA, IUIaBICHHWE, KPUCTAJIM3alus, KHIICHUE,
BJIQXKHOCTh BO3JlyXa, ITOBBIIICHUE JABJICHUS Ia3a IIPU €r0 HATPEBAaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXKIy IapaMeTpamMu COCTOSIHUS Ta3a B M30MPOLECCax, JJIEKTPU3aLMs TeJl, B3aUMOICHCTBHE
3aps70B;

OIMCHIBaTh MEXAaHUYECKOE [BUKEHHE, HMCIOJIb3Ys (PM3NYECKHE BEJIMYMHBI: KOOpAMHATA,
IIyTh, IEPEMEIIECHHUE, CKOPOCTb, YCKOpPEHHE, Macca Tena, CWIa, UMITYJIbC Tejla, KMHETHYeCKas
SHEprusi, NOTEHUHUalbHAs DHEPIus, MeXaHWueckass paboTa, MeXaHHuYecKas MOUIHOCTb; IpHU
OINMCaHUU NMPaBWIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCHOJIb3YyEMbIX BEJIMUYUH, X 0003HAUEHUS
U €IMHUIBI, HaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYHMHAMU;

ONMCHIBATh M3yUYEHHBIE TEIUIOBBIE CBOWCTBA TE€JI W TEIUIOBBIE SBJICHUS, HCIOIb3Ys
¢u3nyeckue BeNMYMHBL: JaBJICHHUE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYecKash SHEeprus
XaOTUYECKOr0 JIBJKEHUS MOJIEKYJ, CPEIHEKBaJpaTU4HAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsISI HEprusi, paboTa raza, Kod3((UIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMMCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI HCIOJIb3YEMbIX BEIHYUH,
UX O0O3HA4YeHUs M €IUHMIBI, HaXOIUTb (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMHU BEIUYHUHAM;

ONMCHIBATh W3YUYEHHbIE D3JIEKTPUUECKHUE CBOWCTBA BEILECTBA M DJIEKTPUUYECKHE SIBICHUS
(nporecchl), UCHONB3ysl (U3UYECKUE BEIMYMHBL AJIEKTPUUYECKUH 3apsiji, 3JIEKTPUYECKOoe IOJe,
HANpsOKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHWM IIPABUIIBHO
TPAaKTOBaTh (DU3MYECKHH CMBICI HCHONb3YEeMbIX BEIMYMH, UX OOO3HAUeHUs W €IUHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTHMHU BeIMUUHAMM,



aHAJIM3UPOBATh (U3UYECKHE MPOILECCHl W SBJICHUS, HWCIOJIb3ys (U3MUECKHE 3aKOHBI M
NPUHIUINBL: 3aKOH BcemupHoro tsroteHus, [, II u III 3akonsr HbroTOHA, 3aKOH cOoXpaHEeHUS
MEXaHUYECKON SHEpPruH, 3aKOH COXPAHEHUS MUMIYJIbCA, TPUHIUMI CYNEPHO3ULUNA CUJ, TPUHIUIT
paBHOIPaBUsS MHEPUUATBHBIX CHUCTEM OTCYETA, MOJEKYJISPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CPEIHEH KHUHETHYECKON DSHEPTHUH TEIUIOBOTO JBHKCHUS
MOJIEKYJ1 C aOCONIOTHOW TeMIlepaTypo, MEepBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHHS
INEKTPUYECKOTO 3apsia, 3aKkoH KynoHa, mpu 3ToM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) TPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TTPUHITUIIBI ICUCTBUSI MAITUH, TPUOOPOB M TEXHUYECKUX yCTPOMCTB;
pasnuyaTh yCIOBUS MX O€30MaCHOTO MCTOIb30BaHUS B MIOBCETHEBHOM KU3HU;

BBITIOJHATh OSKCIIEPUMEHTHI IO HCCIEAOBAHUI0 (U3MUYECKUX SBICHUH M TPOIECCOB C
UCTIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX U3MEPECHHM, TIPH TOM (POpMyYIHpOBaThH IpodIIeMy/3anaqy
U TUNOTE3y Y4EOHOro SKCIEPUMEHTa, COOMpPATh YCTAHOBKY W3 MPEUIOKEHHOTO 000PYI0BAHUSA,
MPOBOAUTH OMBIT U POPMYITUPOBATH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE HW3MEpEHHS (U3MUECKHX BEIUYHH, MPU ITOM
BBIOMpATh ONTHUMAIIBHBIM CIIOCOO W3MEPEHHUS W WCMOJIb30BaTh HM3BECTHBIE METOIBI OIICHKHU
IOTPEUIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEIIMYMHAMH C HCIIOJIb30BAHHEM MPSIMBIX
U3MEPEHHI, MpPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh pPE3YyJIbTAThl IOJIYYEHHOMN
3aBUCUMOCTH (DU3MUECKHUX BEITUYHH B BUE TaOIUI] U TpadUKOB, JIe1aTh BBIBOBI 110 PE3yIbTaTaM
WCCJICIOBAHMS;

coOnrofarTh mpaBwia O€30MacCHOTO TpyJda MpU NPOBEJACHUM HCCIEIOBAaHUI B pamMKax
y4eOHOTO0  JKCIEepUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W MPOEKTHOM  JeATEeIbHOCTH C
UCTIOJb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U TAO0OPATOPHOTO 000PYA0BAHUS;

pemaTth pacu€THbIE 3aJadyd C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3YS
(u3nueckre 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHalIM3a yCIOBHS 3aJaud BBIOUPATH (PUIUUECKYIO
MOJIeb, BBIACNATh (hU3MUECKHE BEIUYMHBI W (OpPMYJbI, HEOOXOAMMBIE AN €€ pelieHwUs,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATbHOCTD MOJIYICHHOTO 3HAYCHHS (PH3UUECKON BEIHUNHBI,

pemaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY
paccy KIeHHi ¢ OTIOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SBICHUS;

UCTIONIb30BAaTh MPH PEIICHUH YUeOHBIX 3a]]a4 COBpEMEHHbIE HH(DOPMALIMOHHBIE TEXHOJIOTHI
JUIST  TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMM W TPEICTaBICHHUS YYeOHOW W HAy4IHO-
MOMYJIIPHON WH(GOPMAIUH, TTOJIYYCHHOM U3 Pa3IUYHBIX UCTOYHUKOB, KPUTUUECKH aHATH3UPOBATh
noJry4aemMyro uH(OpMaIuio;

IPUBOJUTH MPUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HAYKH, 00BSICHEHUE TPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TCOPETHUSCKHUE 3HAHUS 110 (PU3HKE B IIOBCECTHEBHOM KU3HU TSI 00CCIICUCHUS
0e30macHOCTH TIPU OOpaIIeHUH ¢ MPUOOpaMU M TEXHHUUYECKUMHU YCTPOWCTBAMH, JJII COXPAHCHUS
3JI0pOBbS U COONTIOICHUS HOPM DKOJIOTUYECKOTO MOBECHHUS B OKPY KaIOIEH Cpee;

paboTaTh B rpYyIIE C BBITOJHEHUEM PA3IMYHBIX COIMANIBHBIX POJEH, TUIAHUPOBATh PabOTy
TPyNNbl, palOHATBHO PaCHpeNeNsiTh OOS3aHHOCTH W  IUIAHUPOBATh  JACSITEILHOCTH B
HECTAaHJAPTHBIX CHUTYyalHsX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)XXOTO M3 YYAaCTHUKOB IPYIIIBI B
pelleHne paccMaTpuBaeMoOl IPOOIEMBI.

K konmy obyuenus B 11 Kiacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb CHOPMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMEHUH:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MeCTO (pU3MKKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKON
JEeSTENIbHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KApTUHBI MUDA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS HW3YUYEHHBIX (PU3WYECKUX MOJENEH: TOUYEUHBIN
AJIEKTPUICCKUN 3apsl, Tyd CBETa, TOUCYHBIN NCTOYHUK CBETA, siZIEpPHAs MOJIEh aTOMa, HyKJIOHHAs
MO/JIeIb ATOMHOTO fAIpa MPH pelIeHnH (PU3HUECKUX 3aau;



pacro3HaBaTh (U3MUYECKHE SBJICHHS (MPOIECChI) M OOBICHATH MX Ha OCHOBE 3aKOHOB
9NEKTPOAMHAMUKH U KBAHTOBOHM (DM3MKH: AJEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JIeHCTBUS TOKa, B3aUMOJCWUCTBHE MArHUTOB, JIIEKTPOMArHUTHAS
WHIYKIHS, JEHCTBUE MArHUTHOTO TIOJII HA MPOBOJHUK C TOKOM U JBWKYIIUHCS 3aps,
AJICKTPOMArHUTHBIE KOJIEOAHUSI W BOJIHBI, TIPSMOJIMHEHHOE PacIpOCTPAHEHHUE CBETA, OTPaKEHUE,
npenomiieHue, HHTephepeHuus, aubpakimus W TONsSpU3alus CBeTa, AHUCIEPCHs CBeTa,
tdotoanexkrpudeckuit 3pdext (hoTorddekt), cBeToBOE NaBieHHE, BOZHUKHOBEHUE JTHHEHUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaAOAKTUBHOCTE;

OTIMCHIBAaTh HM3yYCHHBIC CBOMCTBA BEIIECTBA (DJIICKTPUYECKUE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3NUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCTIONB3YSl (U3NYECKUE BEIMYWHBL: DJICKTPUYECKUN 3apsii, CWIa TOKa, JJICKTPUUECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE CONMPOTUBIIEHUE, Pa3HOCTh NOTEHLUANIOB, AIEKTPOABIKYILAs CUa,
pabota TOKa, WHAYKIMS MArHUTHOTO TMOJs, cuiaa Awmrepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTyIIKH, DHEPIrHsl AJIEKTPUYECKOTO W MAarHUTHOTO MOJeH, Mepuoa M dYacToTa KojeOaHuil B
KOJIe0aTEIbHOM KOHTYpPE, 3apsii U CHUia TOKa B MPOLECCE TAPMOHMUYECKUX DIIEKTPOMATHUTHBIX
KoneOaHuii, (OKYyCHOE pPACCTOSHUE W ONTHYECKas Chja JIMH3bI, NPH OIMUCAHUU TPABHIHLHO
TPaKTOBaTh (PU3UUYECKHH CMBICI HCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS € CIHHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUUHY C IPYTMMH BEITUUMHAMU;

OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHHUS U TMPOIECCHI, HUCHONB3YS (PUINUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTa CBETa, DHEPrus M
UMITyJIbC  (POTOHA, TIEPHUOJ TMOJypacraja, SHEPrusi CBA3M AaTOMHBIX SIep, NpPU OMHUCAHUHU
IPaBWIBHO TPAaKTOBAaTh (PU3UUECKHII CMBICT HUCIHOJB3YEMBIX BEJIUYMH, HUX OOO3HAYEHHS U
€MHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIME AaHHYIO (PU3UYECKYIO BEIHYHUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3NICCKONM BETUIHHEI;

aHAJTM3UPOBATh (HU3UYECKUE MPOIIECCHl W SBJICHUS, HUCIOJIb3Ys (U3MUECKHE 3aKOHBI M
OpUHLUIBE:  3akoH OMa, 3aKOHbl TIOCJIENOBAaTENbHOIO U MapajUIeIbHOTO  COECTUHEHHS
NPOBOJAHMUKOB, 3akoH JIxoyns—JleHna, 3akOoH SJIEKTPOMAarHUTHOM  WHAYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PacinpoOCTpaHEHUs CBETA, 3aKOHBI OTPAXKCHHsI CBETAa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUE DiiHIITelHHa U1 GoTod(DeKTa, 3aK0OH COXpAaHEHUSI YHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXpaHEHHs 3JEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHHUS MaccOBOTO 4HCIIa,
noctynatel bopa, 3akoH paAMOaKTUBHOTO pacmaja, MOpU OTOM pa3inyaTh CIIOBECHYIO
(hOpMyIHPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOE BBIPAXKCHHE W YCIOBHS (TpaHUIIBI, O0JIACTH)
PUMEHUMOCTH,

OTpeeNATh HANpaBlieHUE BEKTOpa WHAYKIMM MarHUTHOTO IOJI MPOBOJHHKA C TOKOM,
cunbl Amrnepa u cuiisl JlopeHria;

CTPOUTH U OMHICHIBATH U300paKEHHE, CO31aBAEMOE TUIOCKUM 3€pPKajioM, TOHKOMN JIMH30M;

BBITIOJIHATh SKCIEPUMEHTHI IO HCCICIOBAHUIO (DU3MYECKUX SBICHUHW M TPOIECCOB C
UCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUIA: IIPH 3TOM (POPMYIUPOBAThH MpodieMy/3agaqy
U TUIOTE3y yueOHOIro HKCIEPUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00O0pYI0BaHMS,
MIPOBOMTH OMBIT U POPMYITUPOBATH BHIBO/IBI,

OCYIICCTBIISATh TPSMbIE W KOCBEHHBIC HW3MEpPEHHS (U3MYECKHX BEIWYWH, TPU 3TOM
BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUS W MCMOJIb30BaTh M3BECTHBIE METOJbl OLICHKH
MOTPEIIHOCTEN U3MEPEHUI;

WCCIIeIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX HU3MEPEHUM:
IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHl IMOJYYCHHON 3aBHCHMOCTH
(¢u3nueckux BeNMYMH B BuAe Tabmuy U TpaduKoB, JeiaTb BBIBOJIBI IO pe3yJbTaTam
UCCJIEJIOBAHMS,

coOnrofaTh mpaBwia OE30MAaCHOTO TpyJda NpU TPOBEJACHUHM HCCICIOBAaHUN B pamMKax
y4eOHOTO  OKCIIEPUMEHTa, Yy4eOHO-HUCCIICOBATENILCKOM W TPOEKTHOM  JESTeIbHOCTH  C
WCTIOTH30BAaHUEM M3MEPHUTENBHBIX YCTPOMCTB U JTa0OPaTOPHOTO 000PYIOBAHUS;



pemiath pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3MUYECKON MOJENbI0, HCIOJIb3YS
¢u3nyeckue 3aKOHbl U MPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M BBIOMpATh (PU3HUECKYIO
MOJIeNlb, BBLACTATh (pU3nyecKkre BeIMYUHBI M (HOPMYJBl, HEOOXOOUMBbIE JUIs €€ pelleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOTyUYEHHOTO 3HAUCHUs (PU3HMUECKON BEIINYHHEI,

pemath KauyecTBEHHBbIE 3a/layM: BBICTPAMBAaTh JIOTUYECKH HEMPOTHBOPEUMBYIO LIEMOUYKY
paccyKIeHUI ¢ ONIOPOi Ha N3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIIOJIb30BaTh NPU pelIeHNH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH
JUIsL TIOMCKA, CTPYKTYPUPOBAHUS, WHTEpHNpETalM U NpPEJICTaBICHHUs y4eOHOM U Hay4dHO-
MOMYJISIpHON MHGOpPMaIUK, TIOTYYEHHON U3 Pa3InYHbIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH
HOJTy4aeMyro HH(OpMaIHIo;

OOBSICHATh MPUHIMITBI JEHCTBUS MAILINH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3inuyarb
yCIJIOBUS UX O€30MaCHOT0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOJIUTL TPUMEPHI BKJIa/a POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKH{, B 00bSCHEHHE POLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA 0 (PU3MKE B MMOBCEIHEBHON KU3HU I 00ECIeUeHHS
0€30MacHOCTH MPH OOpaIleHuH ¢ MPHUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH, JUI COXPAHEHUS
3/10pOBbS U COOIOICHHS HOPM DKOJIOTMYECKOTO MOBECHUS B OKPYKaIOILEN Cpefe;

paboTath B rpylIe ¢ BBIIOJHEHUEM Pa3IMUYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBaTh padboTy
IpYyNIbl, palMOHAIBHO paclpeneniarTh OOf3aHHOCTM U IUIAHUPOBATh  JIEATEIBHOCTh B
HECTAHJIAPTHBIX CUTYalUsX, AJEKBATHO OLIEHMBATh BKJIAJ KaKJIOTO W3 YYaCTHUKOB TPYIIbI B
pelIeHrne paccMaTpUBaEeMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpaMMbl padoThI padoThl
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
11 dusuka u METOIBI ) 0 0 bu6mmoreka [IOK
' HAy4HOT'O ITO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
bu6munoreka [JOK
2.1 K 5 0 0
HHeMaTHia https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7 0 2
Huriamika https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHHS B 6 | | bubnuorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJANHAMUKA

O
11 MCJPIIOII:LL;{ " 9 0 I bubmuoreka [JOK
' ONICKYTHAP Ou https://m.edsoo.ru/7f41bf72
KMHETHYECKOU TeOpUH
ArperarHsle
buo OK
3.2 COCTOSIHHS BEIIECTBA. 6 0 0 nosmotexa Il

da3oBuIe nepexoabl

https://m.edsoo.ru/7{41bf72



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

13 OcHOBBI 9 bubnuorexa [JOK
' TEPMOJIMHAMUKHU https://m.edsoo.ru/741bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DJIEKTpOCTaTHUKa 9 bubmorexa HOK
’ PIIpOC https://m.edsoo.ru/7f41bf72
ITocTosiHHBII
49 AIIEKTPUYECKHUI TOK. 13 bubmuoreka [JOK
' Toxku B pa3muyHBIX https://m.edsoo.ru/7t41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

11 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kontpoabusie | TIpakTaeckue (undposbie)
n/m | W TeM MPOrpamMMbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
M .
Il 9;;1:: T:I\;);rizﬁaﬂ 1 I 3 Bubmioreia [OK
' P https://m.edsoo.ru/7f41¢97¢
WHIYKIHS
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
M
21 R ZaquZCKHe " . 9 0 1 bubmuoreka [JOK
. JIEKTPOMAarHUTHBI
P https://m.edsoo.ru/7f41c97¢c
Kosie0aHus
57 MexaHn4deckue u 5 1 0 bubmuoreka [{OK
’ 3JIEKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/7f41c97¢
bubmnoreka IJOK
23 O 10 0 3
frHia https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUANILHOM 4 1 0 bubmuoreka [{OK
' TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIEeMEHTHI KBAaHTOBOU 6 0 0 bu6mmorexa [{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

ONITUKH https://m.edsoo.ru/7{f41c97¢
bu6mmoreka [JOK
4.2 Crpoenne aToma 4 0 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4.3 ATOMHOE S71pO > 0 https://m.edsoo.ru/7141c97¢
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

DneMEHTBl aCTPOHOMUU U

bu6mmoreka [JOK

> acTpou3uku ’ ! https://m.edsoo.ru/7f41c97¢c
Nroro no pazaeny 7
Pazgen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 O6o61aroiiee NTOBTOPEHNE 4 0 i‘ifi?/ﬁiii?rﬁ 7641c97c
HWroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB II0 ITPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N Koanectso 1acos Nara DJIeKTPOHHBbIE HHPPOBBIE
- Tema ypoka Kontpoabubie | IlpakTtudyeckue o0pa3oBaTejibHbIE
n/n Bcero U3y4YeHH s
padoThI padoThI pecypchl
®dusuka — HayKa O IPUPOJIE.
1 Hayunsie MeT(})]I[H HOZI:H;)H;[}I 1 0 0 bubmorexa OK
06.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYXAaroIIero Mupa
) MexaHnYecKkoe JIBMKEHHUE. | 0 0 bu6nmoreka [JOK
Cucrema orcuera. 07.09.2024 | https://m.edsoo.ru/ff0c33e6
OTHOCUTENHHOCTD
3 MEXAHUYECKOI'0 JBHIKEHUSI. | 0 0 bu6mmorexa [{OK
[Tepemernienue, CKOPOCTb, 13.09.2024 | https://m.edsoo.ru/ff0c3508
yCKOpeHue
4 PaBHOMEPHOE NPSAMOJIMHENHOE | 0 0 bubnnorexa [JOK
nBuxkeHne. CKopocTb. 14.09.2024 | https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE
5 NPSMOJIMHENHOE JBIKEHHE. 1 0 0 bu6mmoreka [IOK
MrHOBeHHasI U CpeIHsSA 20.09.2024 | https://m.edsoo.ru/ff0c372¢
CKOPOCTH. Y CKOpEHHE.
CBobosHOE TazieHue.
6 YCKOpJelHI/Ie CB(I)[6OI[HOFO 1 0 0 Bubmiorexa LIOK
21.09.2024 | https://m.edsoo.ru/ff0c39¢cc
naJCHUS
KpuBonuHeliHoe 1BHKEHUE.
7 PaBHOMEpHOE NBUXKEHME | 0 0 bu6nuoreka [JOK
MaTepUaIbHON TOUKHU IO 27.09.2024 | https://m.edsoo.ru/ff0c3ada

OKPY’>KHOCTH



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

[IpyuHIAT OTHOCUTETBHOCTH
lNanunes. UnepuuanbHbie

bubmmorexa [IOK

VcioBuUst paBHOBECHS TBEPJIOTO
Tena

8 cucteMbl otcueTa. [lepBbrii 28.09.2024 | https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
Macca tena. Cuna. [Ipunnumn

9 CYIEPIO3UIUU CHUIL. BI»)TOpI(I)ﬁ bubnmorexa LIOK

04.10.2024 | https://m.edsoo.ru/ff0c3be8
3ak0oH HproTOHA.
Tperun 3axon HerotoHa.
10 PIG)H_ICHI/IG 3a/1a4 Ha TPUMEHEHHUE bubnorexa LOK
05.10.2024 | https://m.edsoo.ru/ff0c3be8
3ak0oHOB HproTOHA.
3aKOH BCEMUPHOTO TATOTEHUSI.

1 Cuna tsoxectu. [lepBas bubmmoreka [JOK
KOCMHYECKasi CKOpocTbh. Bec 11.10.2024 | https://m.edsoo.ru/ff0c3d00
tena. HeBecomocTs.

Hedopmarum u cuna
npyroctu. 3akoH ['yka.
12 ?Ia%}(])paTopHaﬂ pa6o¥a Nel Bubmmorexa HOK
12.10.2024 | https://m.edsoo.ru/ff0c3el8
"N3mMepeHue KeCTKOCTH
py>KUHBI"
Cuna tpenus. Koadpdunuent

13 Tpenus. JlabopaTopHas pabora bub6nmoreka LIOK
Ne2 "U3mepenne koddpduiinenta 18.10.2024 | https://m.edsoo.ru/ff0c3{76
TPEHUS CKOJIbKEeHUs"

[ToctynarensHoe u
BpallaTeabHOe ABIKEHUE

14 abCOIIFOTHO TBEPOrO Tela. bub6mmoreka [IOK

MowmenTt cunbl. [lnedo cubl. 19.10.2024 | https://m.edsoo.ru/ff0c41a6



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

Nmnynsc. MIynbC cUIIBL.

15 3aKOH COXpaHEHHS UMITYJIbCA. bubmuoreia OK
25.10.2024 | https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBHXKEHUE
Pabota u MoLIHOCTS.

16 Kunernueckas sneprusi. bubnnorexa [JOK
Teopema 06 usmeHeHUH 08.11.2024 | https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPIHUU
[TorenumaneHas 3HEprus.

[ToreHunanpHas sHEprust

17 ynpyro 1e(opMHPOBaHHON bubnnorexa [JOK
npyxuHbl. [loTeHnmanbHas 09.11.2024 | https://m.edsoo.ru/ff0c461a
SHEPTHsl TeJla BOIM3U
MOBEPXHOCTU 3eMJITU
[TorenumaneHble 1
HeTIOTeHIUAIbHBIE CHITBL. CBS3b

a0O0THI HETTOTEHITUATEHBIX CHIT
18 Ic) M3MEHEHHEM M:xaHquCKoﬁ Bubmiorexa LIOK
15.11.2024 | https://m.edsoo.ru/ff0c478c
SHEPTUU CHUCTEMBI TeJl. 3aKOH
COXpAaHEHMSI MEXaHUYECKOH
SHEeprun
JlaboparopHas padota Ne3

19 «3yueHne 3aKkoHa COXpaHEHUS 16.11.2024
SHEPTUN»

KonTponbhas padbota no teme

20 «Kunemaruka. Jlunamuka. bubnuoreka [JOK
3aKOHBI COXpaHEHUS B 22.11.2024 | https://m.edsoo.ru/ff0c4b74
MEXaHUKE)

1 OCHOBHbIE TIOJIOKEHUS bubnuorexa [JOK
MOJIEKYJISIPHO-KUHETUYECKOI 23.11.2024 | https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Teopun. bpoyHoBCKOE
newkenue. uddysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHI]
BelecTsa. Moaenn CTpoeHUst
ra3oB, KUIKOCTEH U TBEPABIX
TeN

29.11.2024

23

Macca monekyi. KonnuectBo
BEIIIECTBA.

30.11.2024

24

TemoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
AOGcomoTHas TeMIieparypa.

06.12.2024

25

HUneansuerii raz B MKT.
OcHoBHoe ypaBHenne MKT

07.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

YpaBHEHHE COCTOSAHUSA
MJICaJIbHOTO ra3a. Y paBHEHUE
MenaeneeBa-Knanerpona.

13.12.2024

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

27

3akoH JlanpToHa. 'a30BEIC
3aKOHBI

14.12.2024

28

M3omporieccsl B UcaIbHOM ra3e
U UX TpaduyecKoe
npe/ICTaBJICHUE

20.12.2024

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c570e

29

JlabopaTtopnast pabota No4
«OKCIIepruMeHTaIbHAs MPOBEpKa
3akoHa ['eii-JIroccaka»

21.12.2024

30

Bunape! renionepenaun

27.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

31

Y aenbHas TEIIOEMKOCTh

bu6nuoreka [JOK



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

BelecTBa. KomyecTBO TEILIOTHI
MIpH TETUIoNepeaaye.

28.12.2024

https://m.edsoo.ru/ff0c5¢36

[TapooGpa3oBanue u

bubnuorexa [HJOK
32 KoHJeHcanus. cnapenue u 10.01.2025 httns://m.edS(I)_E).ru/ffOc63b6
KHUIICHUE
AOGCom0OTHAs M OTHOCUTEIbHAS
33 BIIQXKHOCTH BO3/yXa. Bubmiorexa LIOK
. 11.01.2025 | https://m.edsoo.ru/ff0c64d8
Hacepiennsiit nap
Teepuoe Teo.
14 Kpucrannmaeckue u amopdabie bubmmoreka [JOK
Tena. AHM30TPOIHS CBOUCTB 17.01.2025 | https://m.edsoo.ru/ff0c65{0
KPHUCTAIIJIOB.
35 [InaByiieHue U KpUCTAIU3ALIMSL. bubmuoreka [JOK
V nenpHasg TEIUIOTA IUIABICHHU. 18.01.2025 | https://m.edsoo.ru/ff0c6708
BryTtpeHHss sHeprus
TEPMOJANHAMHYECKOM CHCTEMBI
36 U CIIOCOOBI €€ N3MEHEHMS. bubmmorexa [IOK
KonuuecTBo TeminoTsl u padora. 24.01.2025 | https://m.edsoo.ru/ff0c5952
BHyTpeHnHsis sHeprus
OJIHOATOMHOTO HJICATbHOIO Ta3a
bu6mmorexa [IOK
37 | Vpasnerue renzosoro bazarica 25.01.2025 | https://m_edsoo.ru/ff0c6820
[IepBrIit 3aK0H TEPMOAMHAMUKHU
13 U €0 IPUMEHEHHE K bubmmorexa [IOK
u3omnpoueccam. AnnadbaTHbIN 31.01.2025 | https://m.edsoo.ru/ff0cSefc
nporiecc.
39 HeoGpatumocTs nporeccoB B bubnuoreka [IOK
npupojie. Bropoii 3akon 01.02.2025 | https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TECPMOANHAMHKHU

[Ipunuun nevicteus u KIT/

bu6nuoreka [JOK

4
0 TEIUIOBOM MAIIWHBI 07.02.2025 | https://m.edsoo.ru/ff0c600a
41 Huxn Kapuo u ero KIIJ] 08.02.2025
DKOIOTUYecKre mpoodIeMbl
TEIUIOHEPreTUKu. Perenne
42 3a7a4 no teme "MoJiekysipHas 14.02.2025
buzuka. OCHOBBI
TEPMOJIMHAMUKH".
43 O§Z6fammnnay?i . bubnuorexa [JOK
« KyJsipHas (hU3HKa.
ARy AP 15.02.2025 | https:/m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTUHAMHKI
" Kl\O/[HTpOJILHaH pa6q())Ta 10 TeME Butmorexa LOK
« K Ka.
OeKyIEpHA DU 21.02.2025 | https:/m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI)
5| nescpumeotasapas. T bibmorera LLOK
P PAA. 22.02.2025 | https://m.edsoo.ru/ff0c6bcc
BUJIa DJICKTPUUECKOTO 3apsija.
[TpOBOTHUKY, TUIICKTPUKHU H
46 MOTYNPOBOTHUKU. 3aKOH bubmoteka [JOK
COXPAHEHHUS ANEKTPUIECKOTO 28.02.2025 | https://m.edsoo.ru/ff0c6bcc
3apsaa
g | e —
KOH RyJTona. TCLICHHIC 3a1at 01.03.2025 | https://m.edsoo.ru/ff0c6ced
Ha NpuMeHeHue 3akoHa Kyrona.
43 DIIEKTPUUIECKOE TOJIE. bubnuorexa [JOK
Hanpsk€HHOCTE 07.03.2025 | https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

AEKTPUYECKOTO TOJISL.
[TpuHIMD Cynepno3uLiu
SIIEKTPUYECKUX TOJIEN.

49

PabGota cun
3JIEKTPOCTATHYECKOTO TOJISI.
ITorennuan. Pa3sHocTh
MOTEHIIHAJIOB

14.03.2025

bu6mmorexa [IOK
https://m.edsoo0.ru/ff0c6100

50

[IpoBOIHUKY U TUANEKTPUKH B
IIEKTPOCTATUYECKOM II0JIE.
Jwusnexrpudeckas
POHUIIAEMOCTh

15.03.2025

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

51

DnekrpoeMkocTh. Korgencatop

21.03.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DJIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsKEHHOr0 KOHJIEHCAaTopa

22.03.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

DIIeKTpOoCTaTUIECKas 3alIHTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB.
Pemenue 3aay no teme
"DIIeKTpOCTaTUYECKOE TIOJIE.
DneKTpoeMKOCTh"

04.04.2025

54

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHUS.
ITocTosHHEIN TOK. CHUila TOKa.

05.04.2025

55

Hampsokenne. ConpoTuBieHue.
3akon Oma aJ1g yyacTka 1enu

11.04.2025

56

HOCJ’IGI[OB&TCHLHO@,
napaujiC/ibHOC, CMCIIAHHOC

12.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCTMHEHHE IMPOBOTHUKOB.
JlaGopaTopHas pabota Ne5
«IlocnenoBaTenbHOE
napajielIbHOE COCAMHEHUS
MPOBOJHUKOBY.

57

Pabora 1 MOIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

18.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

DIEeKTPOABUKYIAs CUJIa. 3aKOH
Oma 17151 moaHOM (3aMKHYTOMN)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas
pabota Ne6 «M3mepenne SJC u
BHYTPEHHETO CONPOTUBICHUS
UCTOYHUKA TOKA».

19.04.2025

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

59

DneKTpOHHAs IPOBOJIUMOCTb
TBEPBIX METAILIOB.
3aBUCHMOCTD CONPOTHBIICHHUS
METAJUIOB OT TEMIIEPATyPHI.
CBepXIpOBOIUMOCTb

21.04.2025

60

[ToxynpoBoaHUKH, UX
coOCTBEHHAs! U IPUMECHas
poBOAMMOCTh. CBOMCTBA P—N-
nepexo/a.
[TonmynpoBoAHUKOBBIE TPUOOPEI

25.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c&84ae

61

DIEKTPUIECKUH TOK B BAKyyME.
CBOMCTBA >JIEKTPOHHBIX ITy4YKOB

26.04.2025

62

DIEKTPUIECKUH TOK B
pacTBOpax M pacruiaBax

02.05.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c&82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUccoLranus. DIEeKTPOIIN3

DIIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSATENBHBIN U

bu6mmorexa [IOK

63 HECAMOCTOSTENLHBIN Paspsil. 1 03.05.2025 | https://m.edsoo.ru/ff0c84ae
[1na3zma.
DnexTpudeckrue Npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE | bubnnorexa [JOK
npuMmeHenue. [IpaBuna TexHuku 10.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmuii ypok 1 bubmmoreka [JOK
«DNEeKTPOAUHAMHUKA 16.05.2025 | https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 ((:‘)JIGETpOCTaTEIKa. [TocTrosHHBIM 1 bubmiorexa HOK

N 17.05.2025 | https://m.edsoo.ru/ff0c8a8a

ANEKTPUUYECKUN TOKY.
PezepBHnbiit ypok. [loBTopenue

67 o teme "KuHemartuka. | bu6mmorexa [IOK
JnHamuka. 3aKOHBI 23.05.2025 | https://m.edsoo.ru/ff0c8c56
coxpaHeHus".
PezepBHnbiit ypok. [loBTopenue

68 o Teme "MonexyspHas | bubnuorexa [JOK
¢uznka. OCHOBBI 24.05.2025 | https://m.edsoo.ru/ff0c8f6¢
TEPMOJIMHAMUKH "

OBILEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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 KJIACC

KoaunuyecTBO 4acoB

JeKTPOHHBbIE HU(POBHIE

Ne Jlara
Tema ypoka Konrpoabubie | IlpakTuyeckue o0pa3zoBaTebHbIE
n/n Bcero H3yYeHHst
padoThbI padoThI pecypcenl
ITocTosiTHHBIC MATHUTHI U UX

| B3anMoJielicTBHEe. MarHuTHOE TI0JIE. | 0 0 bu6mmoreka [IOK
BekTop MarHuTHOM MHAYKIIUH. 06.09.2024 | https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOW MHIYKIUU
MarauTHO€ 1oJIe MPOBOIHHUKA C

) TokoM. OmbIT DpcTeaa. | 0 0 bubnuorexa [JOK
B3anmMopeiicTBre TPOBOTHUKOB C 07.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas padora «M3yueHue

3 MaFHETHOf“)O HOJP;SI KaTymKHyC 1 0 1 Bubmmorexa OK

13.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBME MAarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaboparopHast pabota 1 0 1 bubnmoreka [JOK
«HccnenoBanue neHCTBUS 14.09.2024 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOMY)

JleficTBME MarHUTHOT'O MOJIS Ha

5 JABHKYILYIOCS 3apSKCHHYIO 1 0 0 bubmuorexa [IOK
yactuny. Cuna Jlopenua. Pabora 20.09.2024 | https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua
DNeKTpOMarHuTHAs WHIYKIIHSL.

6 IToToK BEeKTOpa MarHUTHOM 1 0 0
unaykuuu. DJ1C uHayKIMu. 3aKoH 21.09.2024
ANIEKTPOMArHUTHOW WHIYKIIHH



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

Dapanes

JlabopaTopHas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON WH Ty KM

27.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunyKkTUBHOCTB. SIBIEHUE
camounaykimu. SJC
CaMOWHAYKITUU. DHEPTHsI
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHMUTHOE T0JIE

28.09.2024

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

TexHuueckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHuTHI,
JNEKTPOABUIaTENb, yCKOPUTEIIN
JJIEMEHTapHBIX YaCTHII,
UHAYKIMOHHAs IIeYb

04.10.2024

10

O6006maronuii ypok « MarauutHoe
roJie. DJIEKTPOMAarHuTHas
WHTyKIIHSD)

05.10.2024

bubmnoreka LIOK
https://m.edsoo.ru/ff0cab&82

11

KonrponsHas pabora o Teme
«MaruurtHoe 1ouie.
SHCKTPOMaFHI/ITHafl HHIOYKOUS»

11.10.2024

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUUECKUE
Konebanus. 'apMoHnUuecKue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHU M.
[IpeBpatienue sHepruu

12.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHoIa MaJbIX KOJICOaHHIA rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

18.10.2024



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

rpy3a»

14

KoneGaTenbHbIN KOHTYD.
CBOGOTHBIE DIIEKTPOMATHUTHEIE
Kos1e6anus B MA€ATbHOM
Kos1e6aTeabHOM KOHTYpE. AHAIOTHs
MEXy MEXaHMYECKMMH
QJICKTPOMArHMTHBIMHA KOHe6aHI/IHMI/I

19.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUH B UJICATHHOM
KoJe0aTeIbHOM KOHTYpE

25.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxaromux
KosieOaHusx. BeIHYKIeHHBIC
MeXaHHYECKHE KoJIeOaHus.
Pe3onanc. BeinyxaeHHbIe
AJICKTPOMArHUTHBIE KOJICOAHMS

08.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CHHyCOUIaTbHBIN TTEPEMEHHBIN
TOK. MOIIIHOCTB EPEMEHHOTO TOKA.
AMILTUTYIHOE ¥ JIEUCTBYIOLIEE
3HAYEHHE CUJIBI TOKA ¥ HANPSOKEHHUSI

09.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoxacTso,
nepenaya v norpedieHue
AJIEKTPUYECKON SHEPTUU

15.11.2024

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUH AJIEKTpornepeaay

16.11.2024

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnons3oBaHus

22.11.2024



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTPOSHEPIUU B HOBCGI[HCBHOI:I
KHU3HHU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.

bu6mmoreka [IOK

21 (CKOpOCTB pacipoCTparnetits i 23.11.2024 | https://m.edsoo.ru/ff0cca54
JuirHa BoiHEL. [lonepeynsie u
MIPOJIOTLHBIC BOJIHBI
” 3ByK. CKOpOCTb 3ByKa. [ pOMKOCTh bubnuotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka 29.11.2024 | https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOJHBI, UX
23 CBoﬁcha u ckopocts. [Ikana brbmmorera LIOK
30.11.2024 | https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHIBI paguOCBsI3U U
24 TeneBuacHus. PazButue cpeacts 06.12.2004
cBs3u. Paguoinokanus
)5 Kontponbnas padora «Konebanus bubmuorexa [JOK
Y BOJIHBD) 07.12.2024 | https://m.edsoo.ru/ff0cc618
[IpsimonHENHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJHOM Cpeje. bu6mmoreka [IOK
ToueuHblil HICTOYHUK cBeTa. JIyd 13.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxenue cBeta. 3aKOHbI
27 OT;)a)KeHI/ISI ceera. [loctpoenne Bubnmorexa LOK
. 14.12.2024 | https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKajie
IIpenomienue ceera. [lonHoe
73 BHYTpeHHeevOTpa)KeHI/Ie. bubmuorexa [IOK
[IpenenpHbIN YToJ HOTHOTO 20.12.2024 | https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHSI
29 JIaGopatopHas pabota «3mepenue bubnuorexa [IOK
MoKa3aTess MPEeIOMIICHHS CTEKIIa 21.12.2024 | https://m.edsoo.ru/ff0cd67a



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

JIun3sl. [locTpoenue n3odpaxkeHuit

bu6mmoreka [JOK

30 B muise. DOPMYJIa TORKOH HH3E. 27.12.2024 | https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JTUH3bI
JlaGopaTopHas pabota

31 «HCCJ‘IGI{OBanI’I/Ie CBOMCTB 28.12.2024
M300paXeHUI B TUH3AX)
Hucnepcus cera. CoXHBIN

1 coctaB Oemoro ceta. L[BeT. 10.01.2025
JlaGopaTopHas pabota
«Habnronenue nucrnepcuu cBeTay

13 WNurtepdepentus crera. dudpaxius bubnuorexa [JOK
cBeta. [ludpaxnuonnas pemeéTka 11.01.2025 | https://m.edsoo.ru/ff0ced22

34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Monspusanus ceera 17.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTuueckue mpruOOpsI U

35 YCTPOMCTBA U yCIOBUS UX 18.01.2025
6€301acHOro NMPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH

16 KJI1aCCHYECKON MexaHI/IKI/E bu6mmoreka [IOK
[TocTynarel cnenuaibHOM TEOPUU 24.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. 3aMeIJIeHNe Bubnmorexa LOK

25.01.2025 | https://m.edsoo.ru/ff0cfa42

BPEMEHH U COKPAILIEHUE ITTUHBI
OHeprus U UMITYJIbC

13 PENSATUBUCTCKON HACTHITEL Cas13p bubmuorexa [IOK
MAacchl ¢ JHEPTHUEU U UMITYJILCOM. 31.01.2025 | https://m.edsoo.ru/ff0cfc68
DHeprust MoKos

39 Konrponbnas padora «OnTHKa. bubnuorexa [IOK
OCHOBBI CHIEIIMATIBLHON TEOPUHU 01.02.2025 | https://m.edsoo.ru/ff0cf6{0



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
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIBHOCTH)

®otonbl. ®opmyia [1nanka.

bu6mmoreka [IOK

40 DHeprusi ¥ UMIyJIbC POTOHA 07.02.2025 | https://m.edsoo.ru/ff0cfel6
OTKpEITHE U UCCICAOBAHUE
41 (bOT(I))G)(b(beKTa. OHI;IIITBI A.T. brbmorexa LIOK
08.02.2025 | https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl (hoTorPekTa. YpaBHEHHE
42 3171H111Te1(711)Ha nnq;)lq)(boma(b(gema. bubmmorexa IOK
14.02.2025 | https://m.edsoo.ru/ff0d015¢e
«KpacHnas rpanuna» porosrddexra
apneHue ceeta. OnbiThl I1. H.
43 §e6eﬂeBa. XUMHUYeCcKoe JIEUCTBUE bubmorexa IIOK
15.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
44 MPaKTUYECKOE MPUMEHCHHUE:
(dhoTosneMeHT, GOTOIATUHK, 21.02.2025
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3ana4 1mo Teme bub6auoreka IIOK
«DIIeMEHTBI KBAHTOBOM OTITHKI) 22.02.2025 | https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pesepdopna o paccesauro o- bubnmoreka [JOK
yacrtull. [Inanerapuas Mmojenb 28.02.2025 | https://m.edsoo.ru/ff0d091a
aToma
47 Iloctynars! bopa bubmmorexa OK
01.03.2025 | https://m.edsoo.ru/ff0dOafa
W3nydenue u normnouieHue GoToHOB
43 MpH Mepexoie aTomMa ¢ OJHOTO bu6moreka [IOK
YPOBHSI SHEpTUU Ha JApyroi. Bub 07.03.2025 | https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 BoJIHOBBIE CBOMCTBA YaCTHII. bubmnoreka LJOK



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
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https://m.edsoo.ru/ff0d0afa

Bonnsl ne Bpows.
KoprnycKyJispHO-BOJTHOBON
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE M3JTy4EHHE

14.03.2025

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAHOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo
OIIPEIETICHUIO COCTaBa
PAAOAKTUBHOI'O U3TTYyYCHUA

15.03.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CsomncTBa anbda-, 0eTa-, raMmma-
u3nydyeHus. Bnusaue
PaAMOaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

21.03.2025

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DIEKTPOHHBIN U MO3UTPOHHBIM
Oera-pacnan. [aMMa-u3nydeHue

22.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3H HYKJIOHOB B siIpe.
SnepHble peakiyu. SnepHbIN
peaktop. [Ipo6aeMbl, HEPCIEKTUBEL,
5KOJIOTUYECKHUE aCMIEKTHI SAEPHOM
SHEPreTHKH

04.04.2025

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

54

DneMeHTapHbIC YaCTHUIIHI.
OTKkpbITHE TO3UTPOHA. METOIbI
HAOJIOICHUS ¥ PETUCTPAIHH
AJIEMEHTAPHBIX YacTull. Kpyribrii
cton «DyHIaMeHTaIbHbIC
B3aUMOJIENCTBUS. EMHCTBO
(GU3MIECKON KapTHHBI MUPa»

05.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Besgnoro He6a. Co3pesaus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX

11.04.2025



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

BUJIHUMOC NBHKCHUC. ConnHeyHas
cucreMma

56

Counrte. CoHeuHast akTUBHOCTD.
Hcrounuk sueprur CoHIa U 3BE3]1

12.04.2025

57

3BE3/bl, UX OCHOBHEIE
XapaKTEPUCTHKU. 3BE3/IbI INIABHOU
HOCIIEI0BATENLHOCTH. BHyTpeHnee
crpoenue 38e371. CoBpeMEHHBIE
NpECTABIIEHHS O IPOUCXOKICHUH
u sBomory COJTHIIA U 3BE3]T

18.04.2025

58

Muteunsin [TyTs — Haia
lNanaktuka. [Tonoxenue u
nemwxkenne Comnna B ['amakTuke.
Ianaktuku. YepHsle IbIPHI B Apax
ralakTUK

19.04.2025

59

Bcenennas. Pazberanmue ramakTuk.
Teopusa bonpmoro B3phIBa.
PenukroBoe u3nydeHue.
MeraranakTrka

21.04.2025

60

Hepemennsie nmpo6iembl
aCTpPOHOMHUU

25.04.2025

61

KonrtpomnbHas pabota «1eMEeHTHI
aCTPOHOMMU M aCTPOPHUIUKI

26.04.2025

62

O6o0maromuii ypok. Pons dhusuku
Y aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTMYECKOM, COIMAILHON U
ATUYECKOH cdepax AeaTeIbHOCTH
YyelloBeKa

02.05.2025

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH ¥ aCTPOHOMUH B

03.05.2025




COBPEMEHHOM HAYYHON KapTUHE
MHupa

64

O6o0matomuii ypok. Posb
(bu3nvecKkoil Teopuu B
(hopMHpPOBaHUY TIPEJICTABICHUI O
(buznuecKoil KapTUHE MUpa

10.05.2025

65

O6o0maromuii ypok. Mecto
(bu3N4ecKoil KapTUHBI MHpPA B
00IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTaBJICHU O PUPOJIE

16.05.2025

66

PesepBHEIil ypok. MarautHoe noe.

DneKTpOMarHuTHas HHAYKIHS

17.05.2025

67

PesepBublil ypok. Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUHU
OTHOCHUTEJIbHOCTH

20.05.2025

68

Pesepnelii ypok. KBanroBas
¢u3uka. DIeMEeHTbl ACTPOHOMUH U
acTpou3uku

23.05.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

» ®usuka, 10 knacc/ Mskumes ['.., ByxoBues b.b., Corckuit H.H. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe o61mectBo «M3natensctBo «IIpocBerienne»
®duzuka. 10 ki1.: yueOHUK A5 0011e00pa3oBaTeNbHbIX. yupexaeHuil. /Mskumes .41,
byxosues b.b., Corckuii H.H. .-M.: [Ipocsewmenue, 2011.

» ®usuka, 11 knacc/ Mskumes ['.5., byxosues b.b., Corckuit H.H. non penakuueit
[TapdentreBoit H.A., AkunonepHoe o61mectBo «M3natensctBo «IIpocBemienue»
®dusuka. 11 xi.: yueOHuUK A5 001e00pa3oBaTenbHbIX. yupexaeHuil. /Mskumes .41,
byxosues b.b., Corckuii H.H. .-M.: [Ipocsewmenue, 2011.

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

1..PeiMkeBuy A.I1. Coopuuk 3aaau no gusuke. 10-11 kinacc.-M.:/Ipoda,2009.

2. E.A. Mapon, A.E.Mapon. lunaktuueckue marepuans 10 kinace. M.:/Ipoda,2009.

3. E.A. Mapon, A.E.Mapos. lunaktuueckue Matepuains! 11 kiaace. M.:[poda,2009.
4.Kabapaun O.®. 3agauun no ¢pusuke/ O.d. Kabapaun, B.A. Opnos, A.P. 3unsbepman.-
M.: [Ipoda,2010.

5.Kabapaun O.®. CO0pHUK IKCHIEPUMEHTANBHBIX 33/1aHUI U IPAKTUYECKUX paboT 1o
¢uzuke/ O.®. Kabapnun, B.A. Opnos; nox pex. F0.1. luka, B.A. Opnosa.- M.: ACT,
Actpens,2010.

6.EI'D 2024.®usuka. Tpenupoounsie 3ananus / [lypeimesa H.C. M.: ACT, 2024.
7.EI'D 2019. ®usuka. Tunossie TectoBble 3ananus / O.D. Kabapaun, C.1. Kabapauna,
B.A. Opnos. M.: Dk3ameH, 2018.

8.I'.'H.Crenanosa Coopuuk 3aaau no ¢pusuke: s 10-11 knaccoB o0mieo0pa3oBaTeabHbIX

YUPEKICHUN



HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
UHTEPHET

1.bu6mmoreka [TOK https://m.edsoo.ru

2. ®enepanbHBIA HHCTUTYT MEAarornueckux u3mepenui http://fipi.ru/

3.IToptan Cnam 'NA https://phys-ege.sdamgia.ru

4 Enunas koyuteKus udpoBeIXx 00pazoBaTelbHBIX pecypcoB http://school-
collection.edu.ru/

5.Karanor o6pa3oBarensHbIX pecypcoB cetu MHTepHeT http://katalog.iot.ru/
6.Poccuiickuii o0meodpazoBarenbHbIi moptan http://www.school.edu.ru/
7.Enunsiii katanor oOpa3zoBarenbHbIX IHTEpHET-pecypcoB http://window.edu.ru/ ,

http://shkola.edu.ru/. http://www.km-school.ru/.
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