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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o (¢u3uke ©0a30BOrO0 YpPOBHS Ha YpOBHE CpeIHEro ooOImero ooOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJOXCHHH W TpeOOBaHW K pe3ylbTaTaM OCBOSHHUS OCHOBHOU
oOpa3oBarenpHOW mporpamMmebl, mpencraBieHHblx B DPI'OC COO, a Takke ¢ yd€ToMm
dbenepasibHON paboyeill mporpaMMmbl BOCHUTAHUS W KOHIEIIWWA IPEToJIaBaHus y4eOHOTro
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  ®denepanuu,
peaM3YIONUX OCHOBHBIE 00Pa30BaTEIbHBIC TPOTPAMMBI.

Copnepxanue mporpamMmbl 1Mo (U3UKE HampaBieHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOyyaromuxcst 10—11 kiaccoB npu o0ydeHnn ux ¢pu3uke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIbHOCTHOrO Tmoxaxona. IIporpamma mo (u3HKe COOTBETCTBYET
tpeboBanusiM PI'OC COO k maaHUPYEeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKe YYHUTHIBAET HEOOXOIMMOCTh peallu3allud MEXIPEIMETHBIX
CBs3ei (PU3UKU C €CTECTBEHHO-HAyYHBIMHU Y4YE€OHBIMHM MpeAMeTaMu. B Hell ompenensroTcs
OCHOBHBIE 1[eIM WM3Y4eHUsS (DU3UKU HA YPOBHE CpelHEro olIiero oopazoBaHus, MIIAHUPYEMbIE
pe3yabTaThl OCBOCHHSA Kypca (U3MKU: JIMYHOCTHBIC, MeETamnpeiMeTHbIE, NpeAMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE pe3yJabTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IIPEMETHBIE PE3YNIbTAThI 110 T'01aM O0YUYEeHHUS;

cojepxkaHue yueoHoro npeamera «@u3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHAX MPHPOJIbI, BBHICTYHAss B KauecTBE y4eOHOro
IpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B CUCTEMY 3HAHHUH 00 OKpPY)KAlOIIeM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOpa3yroIui JUIsl eCTEeCTBEHHO-HAay4YHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MIPOLIECCOB U SIBJICHUM, U3ydaeMbIX
XUMHUeH, ouosorueit, gusnueckoil reorpadueit u actpoHomuel. Vcnonb3oBaHue M aKTUBHOE
NpUMEeHEeHHe (U3NYECKUX 3HAHUH OIpeAenseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTA, OCBOGHHS KOCMOCA, NOJIYYEHUs HOBBIX
MaTepUajoB C 3aJJaHHBIMHM CBOMCTBaMHU U Apyrux. M3ydyenne Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa 00ydaromuxcs, B GOpMUPOBAHNE YMEHUI
MIPUMEHSTh Hay4HbII METO/ IMO3HAHUS IIPU BBHIIOJTHEHUH UMU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBYy Kkypca ¢U3uKU A7 YpPOBHSI CpEeIHEro oO0Iero oOpa3oBaHMs IOJIOKEH psAJ HIeH,
KOTOPBIE MOKHO PaCCMaTPUBATh KaK IPUHIUIIBI €70 IIOCTPOCHMUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SBJSIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJZIEPKUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIKOYAET KaK BOIPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOW (PU3UKH.

Hoesn cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuasl Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kypce sBisiercs (QOpMHpOBaHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELUIECTBE U IOJIE.

Hoesa eymanumapuzayuu. E€ peanusanus MnpennojaraeT HCIOJIb30BaHUE TI'yMaHHTapHOIO
noTeHIuana (Gpu3n4eckoi HayKH, OCMBICICHUE CBSI3M Pa3BUTHs (U3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIEeMaMH.

Hoea npuxnaonou nanpasnennocmu. Kypc (Qu3uku npeamnonaraeT 3HaAKOMCTBO C IIMPOKHM
KPYTrOM TEXHUYECKHX U TEXHOJOTNYECKUX MPUIIOKEHUN U3Y4YEHHBIX TEOPHM U 3aKOHOB.

Hoesa  skonocuzayuu peanusyercss IOCPEACTBOM  BBEIEHHMS  JJIEMEHTOB  COJACpXKaHMUS,
MOCBAIIEHHBIX KOJOIMUYECKHM IpPOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkke 00CyKACHHS MPOOJIEM palliOHAIIBHOTO MTPUPOIOTIONIB30BAHMS U
HKOJIOTUYECKOM 0€30MacHOCTH.



CrepxHEBBIMU dJIEMEHTaMU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs SBISIIOTCS
¢usnveckue teopuu ((HOpMHpPOBAHME TMPEACTABICHUN O CTPYKTYpE MOCTPOCHHUS (PU3UUECKOM
TEOpUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX IMPEACTaBICHUIX O
pUpoJie, TPAHULAX MPUMEHUMOCTU TEOPHUH, JJIS OMHMCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-IeSITETbHOCTHBIN MOAX0A B Kypce (DM3MKH peaau3yeTcsl MpekAe BCero 3a Cuér
OpraHM3aly YKCIEPUMEHTAIbLHOU NIeATeNbHOCTH oOydaromuxcs. [ 6a30BOro ypoBHsSI Kypca
(GU3MKKH — 3TO MCIOJB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHUMEHTOB H
Ja0opaTOpHBIX PAOOT, KOTOphIE B Iporpamme 1o (U3UKE OOBEAMHEHBI B OOIIUH CIHCOK
YUYCHHUYECKUX MPAKTUUYECKUX palboT. BeijeneHne B yKa3aHHOM MEpedHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JUIl KOHTPOJII M OIICHKH, OCYIIECTBISETCS YYaCTHUKaMHU OOpa3oBaTEIbHOTO
mporecca UCX0as U3 0COOCHHOCTEH MJIaHWPOBAaHUS U OCHAIIEeHUs kaOuHera ¢usuku. [Ipu sTOM
oOecrnieunBaeTcs OBJAJCHHE OOYUYAIOIIUMUCS YMEHHUSMHU IMPOBOJUTH KOCBEHHBIE H3MEpEHUS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M MOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTE3.

Bonbioe BHEUMaHUE yaenseTcs PEUICHHUI0 PacYETHBIX M KayeCTBEHHBIX 3anmad. llpm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a7aud C SBHO 3aJaHHOW (U3UYECKON MOJETBIO,
MO3BOJISIIOIINE TPUMEHSTh W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOrO pasiena
Kypca, TaK U MHTETPUPYS 3HAHHUS M3 Pa3HBIX pa3enoB. J{Js KadecTBEHHBIX 337a4 MIPHOPUTETOM
SBIIAIOTCS 3a/laHus Ha OOBSICHEHHE NpPOTeKaHUs (U3NYECKUX SBIEHUNH M MPOIECCOB B
OKpY)Karollel >KU3HH, TpeOyromue BbIOOpa (PU3WYSCKOW MOJIENH I CHTYaI[Ud IMPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu @I'OC COO k MarepralbHO-TEXHUYECKOMY OOECIICUCHHUIO
yueOHoro npoiiecca 6a30BbIid ypoBEHb Kypca (QU3UKHU Ha YPOBHE CpelHEro ooiero oopa3zoBaHus
JOJDKEH W3y4aTbCs B YCJIOBUSX IPEIMETHOTO KaOuHeTa (U3MKM WIM B YCJIOBHAX
MHTETPUPOBAHHOIO KaOMHETa MPEeJAMETOB €CTECTBEHHO-HAayyHOro IuKia. B kabunere ¢usuku
JOJDKHO OBITh HeoOxonuMmoe jabopaTopHOe O0OpYAOBAHME MJIsl BBINOJHEHHS YKa3aHHBIX B
nporpaMMme 1O  (U3MKE YYCHHYECKMX IPAKTHUECKUX pPaboT M JeMOHCTpallMOHHOE
obopynoBaHue.

JleMOHCTpallnOHHOE 000pyA0BaHUE (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIbHON
JOCTAaTOYHOCTH W OOECIeYMBaeT IOCTAaHOBKY IIEPEYHCICHHBIX B TporpamMme To (usuke
KITIOYEBBIX JEMOHCTpALMi ISl NCCIIEJOBAHUS U3yYaeMbIX SIBJICHUH U MPOLIECCOB, SMIUPUUYECKUX
1 QyHIaMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JIaGopaTtopHoe 00OpyJOBaHUE Ul YYEHHUYECKHX IMPAKTHMUYECKHX paboT (opMHUpyeTcss B BUAE
TEMAaTHYECKNX KOMIUIEKTOB M OOecleYnBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro 00OpyNOBaHMS JIOJIKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJB30BAHUN AHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPATOPHIA.

OCHOBHBIMH LeJISIMH U3Y4YeHHs (PU3UKH B 00111eM 00pa30BaAHNHU SIBJISIIOTCS:

¢dbopMHpOBaHHE HMHTEpeca U CTPEMIICHHS OOy4YaloIIMXCsl K HAydYHOMY H3YYEHHMIO IPHUPOIH,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MMO3HaHMUA U (POPMHUPOBAHUE HCCIIEAOBATENBCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yiibTaTa U3y4eHUs: OCHOB CTPOCHHS MaTepUH U
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

(dbopmMHUpoBaHHE YMEHHUI OOBACHATH SBJICHHS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNbCTB;

¢dbopMHUpOBaHUE TPEACTABICHUN O PoiaM (U3MKU A7 PasBUTHs APYTrHUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUH.

JIOCTIXKEHHE ATHUX LieJiel 00ecreuynBaeTcsl pelIeHUEM CIeAYIOIUX 3a1ad B MPOLEeCcCe U3YUCHHUs
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHusI:



MpuoOpeTEeHne CUCTEMBbl 3HAHUK 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAss MEXAaHHWKY, MOJEKYISpHYIO (HU3UKY, SJICKTPOAMHAMHKY, KBAaHTOBYIO (H3UKY H
AJIEMEHTHI aCTPOPUHKH;

dbopMUpOBaHHE YMEHUH MPUMEHITh TEOPETHYECKHUE 3HAHUS Uil OOBSICHCHHS (DU3HMUECKUX
SIBJIGHUHW B IPUPO/JIE U JIJISl IPUHATHUS MIPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB PEIICHHUs Pa3JInYHbIX 33]a4 ¢ SBHO 33/laHHON (hU3MUYecKOi MOJIEINbIO, 3a/ad,
M0/Ipa3yMeBalOIINX CAMOCTOATEIbHOE co3/laHue (HU3MYECKONW MOJENH, aJeKBAaTHOM YCIOBUSIM
3a/1a4y;

MOHUMaHue (U3MYECKUX OCHOB M MPHUHIMIIOB JEHUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHME METOJaMHU CaMOCTOSITENIBHOTO IUIAHMPOBAHHS M TMPOBeNeHUs  (U3HUECKUX
OKCIIEPUMEHTOB, aHAJM3a W WHTEPIpPETalui HHQOPMAIUK, ONpPEICICHUS TOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JIaHME YCJIOBUW JUISI PA3BUTHS YMEHHM MPOEKTHO-UCCIENOBATEIBbCKOM, TBOPUYECKON
JeSITEIbHOCTH.

Ha usyyenne ¢usuku (0a30BbIii YPOBEHb) Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHUs OTBOAUTCS
136 4gacoB: B 10 xmacce — 68 vacoB (2 waca B Hexemo), B 11 kmacce — 68 vacoB (2 4daca B
HEJIENI0)

[Ipennaraemelii B mporpamMe mo (usuke mnepeueHb JabOpaTOPHBIX M MPAKTUYECKUX pPaboT
SIBJIICTCS PEKOMEHJ/IOBAaHHBIM, YYHUTENb JIEaeT BBIOOpP IMPOBEICHUS JIA0OPATOPHBIX PadOT U
OTIBITOB C Y4ETOM WHIUBUAYATbHBIX OCOOCHHOCTEN 00YUaOIIUXCSL.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nea 1. @u3nka 1 METOABI HAYYHOIO NO3HAHUS
O®usuka — Hayka o npupone. Hayunele MeTOIBI IO3HAHMA OKpyXKamolero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCEe TO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue pusnueckux siBieHui u npoueccon. Hayunsie runote3sl. Gusndeckre 3aKOHBI
u Teopuu. ['paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Ponb 1 MecTo hu3HKu B GOPMUPOBAHUN COBPEMEHHOM HAyYHOU KApTUHBI MUPA, B TPAKTUIECKON
NEeITEILHOCTH JIIOICH.

JleMmoHCTpanuu
AHanorosble 1 IHU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka
Mexannueckoe naBmkeHre. OTHOCUTEIBLHOCTh MEXaHWYeCKoro ABMkeHus. Cucrema oTcuéra.
Tpaexropus.

Ilepememienne, CKOpocTh (CpeIHSsi CKOPOCTb, MTHOBEHHAass CKOpPOCTb) M YCKOpPEHHE
MaTEpUaJIbHOM TOYKH, UX IPOEKLUU HAa OCH CUCTEMBI KoopauHaT. CiokeHue nepeMenieHuil u
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE TMpsAMONHMHEHHOEe ABMkeHue. [paduku 3aBHCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMELICHUS MaTEPUAIBHON TOUYKU OT BPEMEHH.

CBoOoaHoe majeHre. Y cCKopeHrue CBOOOTHOTO TaICHHS.



KpuBonuneiinoe aBmxeHue. J{BMKEHNE MaTepUAIbHON TOUKHU 110 OKPYKHOCTH € ITOCTOSIHHOM 110
MOJIyJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs cKOpocTh. [leproa u vacToTa oOpalieHusl.
IleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHnyeckue ycTpoiiCTBa M IPAKTHYECKOE INPUMEHEHME: CIUAOMETD, IBMIKEHUE CHApSAIOB,
LIETIHbIC U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, WLTIOCTPALIUS KWHEMAaTUYECKUX XapaKTEPUCTUK JBUKCHUSI.
[IpeoOpazoBanue NBMKEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yxe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue aBrxeHus Tena, OpOIeHHOTo MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenune yckopeHust CBOOOHOTO aJICHHUS.

Hamnpasnenue ckopocTu npu ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIbIO OMPE/ICICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY MNYTSIMH, NPOWICHHBIMU TEJIOM 3a IOCIEAOBATEIbHbIC
paBHBIE IIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM [BUXEHUM C HA4aJbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenne nBuKeHUs MApPUKaA B BA3KOU KUJKOCTH.
W3yuenue NBU>KEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.
Tema 2. /lunamuxa

[Ipunnun ortHocutTensHOCTH ['amunes. IlepBeil 3akoH Herorona. HepuuanbHbIE CHUCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipuanun cynepriozunuu cwi. Bropoi 3akoH HeloToHa ninst MmatepuanbHON
To4kHU. Tpernii 3akoH HprOTOHA [U1s1 MaTepHAIIBHBIX TOYEK.

3aKkoH BceMUpHOTro TsroteHus. Cuna tsoxectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bunpel Tpenus (mokos, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUs CKOJIbKEHUS U cuia TpeHus nokos. Koapouuuent tpenus. Cuiia coOnpoTUBIIEHUS TPU
JBUKCHHUHM TENa B )KUAKOCTU WM rase.

[TocTynaTenbHOE U BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO TeEaA.

MOMEHT cuiibl OTHOCHUTENBHO OCH BpaieHus. [lnedo cuibl. YcinoBus paBHOBECHS TBEPAOTO
Tena.

Texuuueckue yCTpOfICTB& n IMPAKTUYCCKOC NMPHUMCHCHUC! IMOJIIMITHHUKH, JABHKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SBnenne nHepUUU.

CpaBHeHuE Macc B3aMMOJEHCTBYIOINX TEI.
Bropoii 3akoH HeroTOHA.

N3amepenune cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NIAJCHUU.



CpaBHEeHHE CHII TPEHUS TIOKOS, KAYEHHS U CKOJIbKCHUS.
VYcnoBus paBHOBecusl TBEPAOro Tesa. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3yuenue nBmxeHus: OpycKa 10 HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3UMHOBOM 00pasIle,
OT uX JnedopMaIuu.

I/ICCJ'IGI[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBCCH:A TBépI[Ol"O TCJa, UMCIOIICTO OCh BPAIllCHUA.
Tema 3. 3axkonut COXPAHEHUA 6 MEXAHUKE

Nmnynsc MmaTepuanbHON TOUKH (Tea), CUCTEMbI MaTEpPUAIIBHBIX ToUeK. Mnysbe cuibl u
U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYlbCca. PeakTuBHOE ABM)KEHUE.

PaGora cuibl. MOLIHOCTD CHJIBI.
Kunerrueckas sHEprust MaTepUalbHOM Touku. Teopema 06 H3MECHEHNH KHHETHYECKON SHEPTHH.

[TorenumnansHas sueprus. [loTeHnuanpHas sHeprus ynpyro aeopMUPOBAHHOM MPY>KUHBI.
[TorennmansHast SHEPTHs Tesla BOJIU3U MIOBEPXHOCTH 3eMJIH.

HOT@HHI/I&JIBHI:IG N HCITIOTCHIMAJIbHBIC CUJIBI. CBs3b pa6OTI)I HCIMOTCHIIMAJIBbHBIX CUJI C
H3MEHEHHEM MEeXaHMYSCKOM OHCPIrur CUCTCMBbI TCII. 3aKoH COXpaHCHHUA MeXaHUYeCKOM OHCPI'Uu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHru4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONEP, NPYKUHHBIN
IIUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

YdeHn4eckuil SKCIIepUMEHT, T1a0opaTOpHbIE pabOThI

N3ydeHne abCoMOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3M pabOThI CHUITBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUU Tejla Ha IpUMepe
pacTsKeHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka ¥ TepMOIMHAMHKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OcCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKOH TEOPUU W WX OIBITHOE 00OCHOBaHHE.
BbpoynoBckoe nBuxkenue. Huddysus. Xapakrep IBMKEHUS ¢ B3aUMOJCHCTBUS YaCTHI]
BeliecTBa. MoJenu CTPOEHUs Ta30B, JKUIKOCTEH W TBEPIBIX Tel W OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATHUX Mozeneil. Macca m pa3mepbl MoJiekys. KojnuecTBO BemecTBa.
[TocTostHHast ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopens wuneanpHoro Taza. OCHOBHOE ypaBHEHHWE MOJECKYJISIPHO-KUHETHUYECKOW TEOPHH
uJeanbHOTO Tasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpeaHed KHHETHYEeCKOW SHEpPruu
TEIJIOBOrO ABWKEHUS yacTull raza. [llkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeitpona. 3akon JlanbTona. M3ompoiiecchl B UACaIbHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BeliecTBa. [ 'padudeckoe MpeacTaBieHHE H3OMPOIIECCOB: HM30TEpPMa, H30X0pa,
nzobapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.



Jlemoncmpayuu

OMBITHI, TOKa3BIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA, (hoTOrpadd MOJICKYJT OPraHUYECKHUX
COEIUHEHUN.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.
Mopaeinb, HIUTFOCTPUPYIOLLAs IPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenrue Macchl BO3AyXa B KJIAaCCHOW KOMHATe HAa OCHOBE M3MEpeHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY ITapaMeTPpaMU COCTOSIHUS pa3peKeHHOT0 Tasa.
Tema 2. Ocnoevt mepmoounamuku

TepmonnnaMmuyeckas cucrema. BHyTpeHHsIs HEprus TepMOJIMHAMUYECKONW CUCTEMBI M CLIOCOObI
e€¢ wusMmeHeHusa. KommuectBo TemnoTel M pabora. BHyTpeHHSs 53HeEprust OJHOATOMHOTO
HJeanbHOro ra3a. Buasl Temionepeaaydn: TeIIONPOBOAHOCTb, KOHBEKIIMA, U3Iy4eHue. Y AelbHas
TEII0EMKOCTB BelecTBa. KOIMYeCcTBO TEIUIOTHI IIPH TEIIONEpeaaye.

[Tonsatue 06 ammabatHOM mporecce. [lepBriii 3aKkoH TepMoauHaMuku. [IpuMeHeHHe mepBOrO
3aKOHa TEPMOAMHAMUKH K H3omponeccaM. ['padudeckas uHrepnperanus padoThl rasa.

Bropoii 3akoH TepmoannamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

TennoBele mamuHbl. [lpuHnunel aelctBus TemnoBeIX MamuH. [IpeoOpazoBanus sHepruu B
TerIoBbIX MamuHax. KoagduuueHnT nonesHoro neictBus temaoBoid mamuHbl. [ukn Kapro u
ero Ko UIMEHT MOJIE3HOT0 JIeHCTBUS. DKOJIOTHYECKHEe MPOOIEMbl TEIIO3HEPTETUKH.

Texuuueckue YCTpOﬁCTBa U MPAKTUYCCKOC NPUMCHCHHC: IBUTaTC]Ib BHYTPCHHCETO CrOpaHmu:d,
OBITOBOI XOJIOOUJIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW PHEPrHM TeNa MpPU COBEPIIEHUU PadOThI: BBHUIET MPOOKU U3 OYTHUIKH
MoJa JACWCTBHEM C)KaTOTo BO3JAyXa, HarpeBaHue »¢upa B JAaTyYHHOU TpyOKe MyTEM TpEeHHS
(BuIeoieMOHCTpaIus).

N3menenne BHyTpeHHEH YHEPTUuH (TEMIIEpaTyphl) TEa MPHU TEIIonepeaaye.

OnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanus eeujecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHaeHcainusa. VMcnapenwe u kuneHue. AOCONMIOTHAS W OTHOCHUTEIbHAS
BJIQXXHOCTh BO31yXxa. HaceimeHHbIN map. YaempHas Temiaora mapooOpa3oBaHus. 3aBUCUMOCTH
TCMIICPATYPbI KUIICHUS OT JABJICHUS.

Teépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHU3OTPOIUS CBOWCTB KPHUCTAILIOB.
XKunkue xpucramael. CoBpeMeHHble MaTepuansl. [lnaBieHne u kpuctaumszanus. Y aeiabHas
Teriora miasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.



TexHuueckue ycTpoWcTBa U IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U  ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU IOIY4YEHHS COBPEMEHHBIX MaTepuajlioB, B TOM  YHCIE
HaHOMaTEepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObI U3MEPEHHS BIAKHOCTH.

HalGmronenue HarpeBaHus U IUTABJICHHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenne OTHOCUTETHFHON BIQXKHOCTH BO3/IyXa.
Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka
DnekTpusanus Ten. DIeKTpUuuecKuil 3apsa. /Ba Buaa anexkrpuyeckux 3apsaaoB. [IpoBogHuky,
JTUAJICKTPUKU Y TIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS dJIEKTPUUIECKOTO 3apsia.

B3aumogeiictBue 3apsanoB. 3akoH Kynona. TouedHslil s7eKTpUYECKUi 3apsii. DIEKTPUUECKOe
niosie. Hanpssk€HHOCTD IIeKTpUYecKOoro nois. [IpuHoun cyneprno3uuum dJIeKTPUYECKUX TOJICH.
JIlvHUM HanPsHKEHHOCTH ANEKTPUYECKOTO TTOJISL.

Pa6oTa cui QJICKTPOCTATHUYCCKOI'O I10JIA. ITorenmuan. Pa3HOCTh MOTEHIIUATIOB. HpOBO,I[HI/IKI/I n
AUSJICKTPHUKHU B DJICKTPOCTATUICCKOM ITOJIC. ,Z[I/IBJ'IeKTpI/I‘IGCKaﬂ MpOHUITACMOCTb.

OnexktpoémkocTh. KoHmeHncaTop. DneKTpoEMKOCTh MII0OCKOTO KOHAEHCATOpa. JHEPTHs
3apsHKEHHOTO KOHAEHCATOpA.

TexHndeckue ycTpoucTBa U IMPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL, dJIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alHUTa, 3a3€MIIEHUE IEKTPOIIPUOOPOB, KOHIEHCATOP, KOMTUPOBAIBHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.
B3anmMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.
DJIEKTPUYECKOE MOJIE 3apsKEHHBIX TEN.
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DJIEKTpOCTaTUYECKAs 3alUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBHCHUMOCTh 3J'ICKTpOéMKOCTI/I IIJIOCKOT'O KOHJACHCATOpa OT IIoMAaan IJIaCTHH, PACCTOSIHUA
MCXKIY HUMU U )IHBHCKTpH‘ICCKOﬁ IMPOHUITACMOCTH.

DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit anekmpuyeckuit mox. Toku 6 paziuunsvix cpeoax

DNEeKTPpUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUuecKoro Toka. Microunuku toka. Cuiia
Toka. [IocTOsTHHBII TOK.

Hanpspokenne. 3akon Oma 1 yyacTka LIETH.



3JI€KTpI/I‘-I€CKOC COIIPOTUBJICHUC. YaenbHOE CONIPOTUBJICHUC BCIICCTBA. HOCHGHOB&TGHBHOG,
napaijiCJIbHOC, CMCIHIAHHOC COCANHCHUC ITPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEKTPOABUKYILAsL CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa aJis
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nenu. KopoTkoe 3aMblkaHue.

DNEeKTPOHHAs IPOBOAUMOCTb TBEPABIX METALUIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUHN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBosHuku. CoOCTBEHHAs U IPUMECHAs IPOBOJMMOCTD MOJIYNIPOBOAHUKOB. CBoOMcTBA P—
n-nepexoza. [loayrnpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUUECKUH TOK B paCTBOpPAX M pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
aucconyanus. DJIEKTPOIIN3.

DJIeKTpUYECKUH TOK B razax. CaMoCTOSITEIbHBINA U HECAMOCTOSTEbHBIN pa3psa. MoaHus.
ITmazma.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, pEOCTar,
MCTOYHHKH TOKA, DJICKTPOHArpEeBaTeNIbHBIC IPUOOPHI, IEKTPOOCBETUTENLHBIEC TIPUOOPEI,
TEPMOMETp CONPOTUBJICHHUS, BAKYYMHBII 110/, TEPMUCTOPBI U (POTOPE3UCTOPHI,
ITOJIYIIPOBOIHUKOBBIN TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu
N3MepeHue cuiibl TOKa U HAMPSKEHUS.

3aBHCHMOCTD CONMPOTUBJICHUA NUIMHAPUYCCKUX IIPOBOJHUKOB OT JJIMHBI, INIOMIAAN
MOMEPCIHOIO CCUCHUS U MaTCpUaJIa.

CMmemnranHoe COCAUHCHHNEC ITPOBOJHUKOB.

HpSIMOC HU3MCPCHUC BHGKTpOHBH)KYHleﬁ CHIJIBI. KOpOTKOC 3aMbIKaHHUEC IraJIbBAHHYCCKOT'O
QJICMCHTA U OLICHKAa BHYTPCHHCT'O COIIPOTUBJICHUA.

3aBUCHMOCTbH CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii paspsii ¥ IpOBOJANMOCTb BO3/1yXa.
OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydeHne cMeIaHHOro COeJMHEHUS PE3UCTOPOB.

I/I3MCpCHI/IC BHGKTpOI[BI/I)KYH_Ieﬁ CHJIbl ICTOYHHUKA TOKA U €I'0 BHYTPCHHETO COIIPOTUBJICHHA.
Ha6J'IIO,Z[CHI/IC QJICKTPOJIM3A.

MexnpeameTHblie CBSI3H

N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 ki1acce ocyniecTBiIsieTcs ¢ yaéTom
COJIEPKaTENIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Mesicnpeomemmvle nousmus, CBI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO TTO3HAHUS: SIBJICHHE,
Hay4yHBIN (DakT, TUnoTe3a, Gu3nUecKas BeIMUnHA, 3aKOH, TeOpHUs, HAOII0ICHHE, IKCIIEPHUMEHT,
MOJICTTUPOBaHUE, MOJICITb, U3MEPCHHE.

Mamemamuxa: pelieHNe CUCTEMbl YpaBHEHUH, JIMHEWHAs (yHKIINS, Tapadoa, rurnepoosia, ux
rpaduKu U CBOMCTBA, TPUTOHOMETpHUECKHE QYHKINHU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC,



OCHOBHOC TPUT'OHOMETPHUICCKOC TOXKACCTBO, BEKTOPBI U UX NPOCKIWU HA OCHU KOOPJAUHAT,
CJIOKCHHEC BEKTOPOB.

buonocus: Mmexannueckoe IBUKEHUE B )KUBOM mpupoje, tuddy3us, ocMoc, TeI000MeH KUBBIX
OpraHu3MoB (BU/IbI TEIUIONEPEAUH, TEIIOBOE PABHOBECHE), DIIEKTPUUECKHUE SIBICHUS B dKUBOU

MIpUpPO/IE.
Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,

MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUAKOCTEHU U ra30B, JIEKTPUUECKUE
CBOWCTBA METAJJIOB, AJEKTPOJIUTHYECKAS TUCCOLIMALINS, FaJlbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpazoBaHUE IBUKEHUM C NCIIOJIBb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOALUITHUKH, UCII0JIb30BaHHE 3aKOHA COXPAHEHUS UMITYJIbCAa B TEXHUKE (paKeTa,
BOJIOMET U JIpyTue), ABUraTellb BHYTPEHHEr0 CropaHus, naposas TypOuHa, ObITOBOI
XOJOAUIBHUK, KOHAULUOHEP, TEXHOJIOIMH IIOJIY4YE€HUsI COBPEMEHHBIX MaTEepUaJIOB, B TOM YHCIIE
HaHOMaTepHaJIOB, U HAHOTEXHOJIOTUH, SJIEKTPOCTaTUYECKasl 3all1Ta, 3a3eMIICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTED, dIEKTPOHATPEBATEIbHBIEC TIPUOOPEI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KJIACC
Pa3znen 4. DiekTpoauHamMuKa
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTosiHHBIE MarHUTHI. B3anMonelicTBre NOCTOSHHBIX MarHUTOB. MaruutHoe nose. Bekrop
MarHuTHOM MHAYKIMH. [I[puHIMNI cynepno3sunmuy MarHuTHBIX osiel. JIMHUM MarHUTHOM
nHAyKIuK. KapTiHa TMHUI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MaruauTtHoe nose NpoBOJHMKA C TOKOM. KapTuHa JIMHUN MHAYKIMN MarHATHOTO T1OJIsI JUTMHHOTO
IIPSIMOTO ITPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOAHMUKA, KATYIIKU C TOKOM. OnbIT
Opcrena. BzanmonelicTBre IpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopennia, e€ Monynb U HampaBlieHUE. [[BuxkeHHe 3apsHyKEHHON YacTULIBI B OJHOPOTHOM
MarHuTHoM noJie. PaGora cumel Jlopeniia.

SIBneHue AIeKTPOMArHUTHOM UHAYKIMU. II0TOK BEKTOpa MArHUTHON MHIYKIUU.
ONEeKTPOABMKYIIAs CUIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuU Dapazes.

BI/IXpCBOC QJICKTPHUYICCKOC ITOJIC. 3HCKTp0HBI/I)Ky'H_Ia}I CHJIa UHAYKIIUU B IIPOBOAHUKE,
ABMXKYIIEMCS ITOCTYIIATCIIBHO B OAHOPOJHOM MAarHuTHOM IT0JIC.

IIpaBuio JleHna.

NHAyKTUBHOCTB. SIBIIEHUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIUH.
DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

Texunaeckue yCTpOﬁCTBa " NPaKTHYICCKOC MPUMEHCHUEC: ITIOCTOAHHBIC MAarHUTHI,
OJICKTPOMATrHUTHI, JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIIMOHHAA T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.
JIvHUY MHIYKITMY MarHUTHOTO TTOJISI.

B3anmMozeicTere JByX IPOBOAHUKOB C TOKOM.



Cuna Amrnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue AEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTBD JIEKTPOJBUKYILEH CUIIbI UHIYKIIMU OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O MOTOKA.
SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3y4eHre MarHUTHOIO NOJISl KATYIIKH C TOKOM.

HccnenoBanue NeHCTBUSA IOCTOSSHHOTO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue sSBiIeHUs 3J1€KTPOMArHUTHOM MHIYKIUU.
Pazgea 5. KoJjie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus
Konebarenbnas cuctema. CBoOOAHBIE MeXaHWYeckue kKonebanus. ['apmoHnueckue KoneOaHusl.
[lepuon, yactora, ammnutyaa u ¢asza xonedanuii. [TpyxkuHHBINA MasTHUK. MaTeMaTH4eCKHii
MasiTHUK. YpaBHEHUE TapMOHHUYECKUX Konebanuii. [IpeBparenre sHepruu npyu rapMOHUYECKUX
KoJIeOaHusX.

Konebartenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIe0aHus B UAECaIbHOM
Kos1e0aTenbHOM KOHTYpe. AHAJIOTUS MEXKAY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyina ToMcoHa. 3aKOH COXpPaHEHUS SHEPTUH B UCATBHOM KOJeOaTeIbHOM
KOHTYpE.

[Ipencrasnenue o 3aryxaromux KoieOanusx. BeiHyk/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[Tepemennsiii Tok. CHHYCOMIaNbHBIN IEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U IEVCTBYIONIEE 3HAUCHUE CUJIbI TOKA U HAMPSIHKEHUS.

Tpancopmarop. [IponsBocTBO, epenaya U NOTPEOICHUE IIEKTPUUECKON IHEPTUH.
DKOJIOTUYECKUE PUCKHU NIPU MPOU3BOJICTBE ANEKTPO3HEpruu. KynbTypa ucnosib30BaHus
3JIEKTPOIHEPTUY B MOBCEHEBHOM KU3HM.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHE: IIEKTPUUECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTI0 TOKA, JIMHUM DJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoyieOaTeNbHOM cucTeMbl (IPYKUHHBIN WIIM MaTeMaTUYECKUN
MasiTHUK).

Hab6mronenue 3aryxaronmx Kojie0aHu.
HccnenoBanmne cBOWCTB BHIHYKICHHBIX KOIeOaHUH.
Habmonenue pe3onanca.

CB0oOOAHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcrniorpaMMbl (3aBUCUMOCTH CHITBI TOKA W HATPSDKEHUS OT BPEMEHH ) JJTS DJIEKTPOMAarHUTHBIX
KOJICOaHUIA.

Pe3onanc IIpU MOCJICA0BATCIILPHOM COCAMHCHHUU PE3UCTOPA, KATYIIKN UHAYKTUBHOCTH U
KOHACHCATOopa.

Mopeinb TUHUN IEKTPOIIepENAUH.

Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol



I/ICCHGHOBaHHe 3aBUCUMOCTH NICPUOJa MAJIBIX KOJ’IGGaHHﬁ rpys3a Ha HUTHU OT JJIMHBI HUTHU U
Macchl rpy3a.

HccnenoBanue nepeMEHHOT0 TOKa B IIETIH U3 MOCIIEA0BATEIBHO COSTMHEHHBIX KOHICHCATOPA,
KaTYIIKHA ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbBLE B0JIHbL

MexaHuuyeckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs U
JuirHa BosiHbl. [lonepeunsie 1 npoaonbHble BoJdHBL MHTepdepenuus u qudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS U3TYYSHHsI SJICKTPOMAarHUTHBIX BOJIH. B3anmuast
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BosiHe. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHue, mpejoMiIeHe, oysgpu3anus, 1udpakuus, uarepdepenips. CKopocTb
ANEKTPOMATrHUTHBIX BOJIH.

[Ikana s5eKTpoMarHuTHBIX BOJH. [IpiMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOUIIBE paTUOCBA3U U TEJIEBUACHUS. Paguonokanus.
DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEIULIMHE, Paiap, paIuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKa.

HaGurotenne oTpaskeHus ¥ PEIOMIICHHUS MEXaHUIESCKIX BOJIH.

Habmonenue nntepdepeHny u AuPpakiui MEXaHUIeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJIeOaHHIA.

HccnenoBanue cBONCTB JIEKTPOMAarHUTHBIX BOJIH: OTpaskeHUE, MPEIOMIIEHHE, OIIpU3alus,
nudpaxus, UHTepPepeHLus.

Tema 3. Onmuxa
I'eomerpuueckas onrtuka. [IpsmonuHeiiHOe pacnpocTpaHeHUE CBeTa B OJHOPOJIHOM cpene. JIyu
cBera. ToOUeuHbIM UCTOYHUK CBETA.

OTpa)KeHI/IC cBeTa. 3aKOHEI OTpa)XCHUs CBCTA. HOCTpOCHI/IC 1/1306pa>1<eH1/1171 B IINIOCKOM 3CpKaJic.

[Ipenominenue cBera. 3aKOHBI IpeTOMIIEHUS cBeTa. AOCONIOTHBIA IMOKa3aTellb MPEJIOMIICHHS.
[TonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHblil yroi OJIHOTO BHYTPEHHETO OTPAKEHMUS.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparone U paccerBaromye JUH3bL. ToHKasg juH3a. DOKYCHOE PACCTOSIHME W ONTHUYecKas
cuia TOHKOW JMH3bL. [locTpoeHne HM300pakeHWi B COOMPAIOUIMX M PACCEHBAIOIIUX JIMH3AX.
dopmyJia TOHKOH JUH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKOU ONTUKH.

BonnoBast ontuka. Mutepdepenuus csera. KorepeHTHbIe MCTOYHHMKH. YCJIOBUSI HAONIOACHUS
MaKCUMYMOB 1 MUHHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHMH(A3HBIX KOI'€PEHTHBIX
HUCTOYHUKOB.



Hudpaxius cBera. JudpakiuonHas pemérka. YciaoBue HAOMIOJCHUS TJIABHBIX MAaKCHMYMOB
IpY TTaJICHUH MOHOXPOMATHYECKOTO CBETa HA AN(PAKINOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWcTBAa W MPaKTUYECKOE TMPUMEHEHHE: OYKH, JIyma, QoTroanmapar,
MPOCKIIMOHHBIA  ammapar, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAs ONTHKA, Ju(pakiroHHas
pemérka, moIsIpou/.

Jlemoncmpayuu

[IpsiMonuHEITHOE pacpocTpaHeHHUE, OTPAKEHUE U TIpesioMyieHue cBeTa. OnTHYeCKUe MPUOOpPHI.
[TonHoe BHyTpeHHEe oTpaxeHue. Mojieas CBETOBOAA.
HccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenu MEUKpOCKOTIa, TeIECKOIIA.

HaGimronenne naTepdepeHIm CBeTa.

Hab6mronenue qudpakiuum cBera.

HaGirotenue aucriepcuu cBera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.
HaGurotenne nonsipu3ayu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
N3mepenne mokazarens MpeioMIICHUs CTEKJIA.

HccnenoBanmne cBOWCTB N300paKeHH B TUH3AX.

HabGmronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnupl NPUMEHMMOCTH KJIACCHYECKOW MeXaHWku. llocTynartsl crnenManbHOM TEOpHUH
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOXYJS CKOPOCTM CBE€Ta B  BAaKyyMe, IIPUHIUI
OTHOCHUTENIbHOCTH DHUHIITEHHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIMHBI.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

Csi3p Macchl C DHEprued U MMIIYJIbCOM PEISTUBUCTCKON YacTHIbl. OHEprusi IMOKOs

Paszpen 7. KBanToBas pusuka
Tema 1. Inemenmol Kkeanmoeoii OnmMuKu

®oronsl. Popmyna [lnanka cBa3M 3Hepruu (OTOHA C €ro YacTOTOW. DHEpPrust U UMIYJIbC
dhotoHa.

OtkpeiTue u uccnenoanue Gororddexra. Onpitel A. I'. CtoneroBa. 3akoHsl (hoTorddexTa.
VYpaBuenue DiinireiiHa g pororddexra. «KpacHas rpanuna» potorddexra.

JlaBnenne cBera. OnwiTe [1. H. JIeOenera.
XUMHYECKOE IEHCTBUE CBETA.

TexHUYEeCKUEe YCTPOHCTBA M MPAKTHYECKOE MMPUMEHEHHE: (POTOIEMEHT, (DOTOATIHK, COTHEUHAS
OaTapest, CBeTOIHOI.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IUHKOBOU IIIACTHHOM.



UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.
Cseronuos.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma
Mopenb aroma Tomcona. OnbiTel Pesepdopa o paccesauro o -uactuil. [Imanerapras moaeinnb
atoma. [Toctynarsr bopa. M3nydyenue u norsiomienne GOTOHOB MPH MEPEX0/Ie aTOMa C OJHOTO
YpOBHS SHEpruM Ha Apyroil. Buasl cniektpoB. CriekTp ypoBHEH 3HEprHH aToMa BOJOPO/Ia.

BousiHoBbIE cBOMcTBa yacTull. BonHbl ae bpoins. KoprycKymspHO-BOJIHOBOM 1yanu3Mm.
CroHTaHHOE U BBIHYXKJIEHHOE U3TyYeHUE.

TexHuuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHanu3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Ornpenenenne JIMHBI BOJTHBI Jlazepa.

Habmonenue muHeHYaThIX CIEKTPOB U3ITyUEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

Hab6mronenue nuHeiRyaToro CriekTpa.

Tema 3. Amomnoe aopo
SKCHGPI/IMCHTBI, JOKAa3bIBAIOIIUE CJIIOKHOCTH CTPOCHUA Apa. OTKpBITI/IC PAaAOaKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paguoakTUBHOrO n3nydeHus. CBoiicTBa anbda-,
6CTa', ramMmma-us3JIydcHus. Bnusnane PAAUOAKTUBHOCTH HA KUBBIC OPTaHHU3MBI.

OTtkpsiTHE IPOTOHA U HelTpoHa. HykinonHas monens siapa ['elizenOepra—lBanenko. 3apsa aapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. ['amma-uznyueHue. 3akoH
PaZMoOaKTUBHOIO pacraja.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT maccsl sapa.
SAnepusle peakuuu. JlenieHne U CHHTE3 SAEP.

SAnepusiii peakrop. TepmosinepHblii cuHTe3. [IpoGieMbl U NEPCIEKTUBBI SIIEPHONW IHEPTETUKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOICHUS U PETUCTPALIUH SJI€MEHTApHBIX YacTHII.
dyHnaMeHTaIbHbIE B3aUMOAeHCTBU. EAMHCTBO (DM3NYecKOil KapTHHBI MHpa.

TexHuueckue ycTpoicTBa U MPaKTHYECKOE IPUMEHEHHUE: T03UMETp, Kamepa BuibcoHa, saepHbIi
peakTop, aToMHast 6om0a.

Jlemoncmpayuu
CuéTunK HOHU3HUPYIONIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).



Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

Dtanbl pa3BuThs actpoHoMud. [IpukinaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMUM.
Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUIUMOC IBHUKCHHUE.
Conneynas cucrema.

Comnie. ConHeuyHasi akTUBHOCTh. Mlcrounuk sHepruu CosiHiia U 3BE31A. 3BE3/bI, UX OCHOBHBIE
XapakTEePUCTUKU. JluarpamMmMa «CHEKTpPalbHBIM KJIacC — CBETHMOCTBY. 3BE3bI TJIaBHOMN
IIOCIICAOBATCIIbHOCTH.  3aBHCUMOCTh  «Macca — CBETHMOCTb» JJI1  3BE3N  TJIABHOMU
nocJyeoBaTeaIbHOCTH. BHyTpenHnee crpoenue 3BE34. (CoOBpeMEHHbBIE TMPEJCTABICHUS O
MPOMCXOXKACHUH | 3BoJronK CoJIHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3].

Muneunbiii Ilyte — nama I'anaktuka. [lonoxenue m aBwxkenue Connua B [Namaktuke. Tumbl
rajiakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B A1pax rajlakTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa06na. Paz6eranue ranakruk. Teopust Bonbmioro
B3pbIBa. PenmkToBoe n3yueHue.

MacmrabHas ctpykTypa Beenennoii. MeraraigakTuka.
Hepeménnsie mpobdieMbl aCTpOHOMUHU.
Yuenuueckue nabnrooenus

HaGnronenus: HEBOOPY)KEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIOKCHUN IS
OTIpeJIeJICHUs] TIOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

HaGmonenus B Teneckon Jlynsl, uranet, Miewnoro Ilyrtu.
O0o0maromnee noBTOpeHUE

Ponb Qu3MKN U aCTPOHOMUHU B SKOHOMHMUYECKOW, TEXHOJIOTMYECKOH, COLMAIbHOW M ITHYECKOU
cdepax IesSTeTbHOCTH YeI0BeKa, pOJib U MECTO (PM3UKU U aCTPOHOMMHU B COBPEMEHHOM Hay4HOI
KapTHUHE MHpa, poib (pu3nyeckod Teopud B (OPMUPOBAHUU MpPENCTaBICHUH O (usnueckon
KapTUHE MHUpa, MECTO (pU3MUYEeCKOW KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTABJICHUN O IPUPOAE.

Memnpe)lMeTm,le CBH3HU

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisiercs ¢ ydu€ToM
COJIEP’KATENIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMu MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvle noHsamus, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAYYHOTO MO3HAHUS: SIBICHUE,
Hay4yHBIA (akT, runoresa, Guandeckas BETUYHMHA, 3aKOH, TEOPHs, HAOIIOJeHIE, YKCIIEPUMEHT,
MOJICIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHe CHCTEMbl ypaBHEHUN, TPUTOHOMETpUUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIUM Ha OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOJHBIE 3JEMEHTapHBIX (YHKIUI,
MIPU3HAKU N10J100Ms TPEYTOJIbHUKOB, ONPEIeIeHHE TUIOIA iU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuyeckue SBICHHUS B KMBOW MpPHpOJE, KojeOaTeNbHbIE JBHKEHUS B >KUBOM
IIPUPOJIE, ONITUYECKUE SIBIIEHUS B )KUBOU NPUPOAE, ACHCTBUE pajiiallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpagpusa: MarTHUTHBIE TONIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX pPYO, (GOTOChEMKA 3EMHOM
MMOBEPXHOCTHU, MIPEACKA3AHNE 3EMIIECTPSICCHUH.



Texnonozus: IMHUM DJIEKTpOIlepenady, TEHEpaTop IEPEMEHHOI0 TOKa, JJIEKTPOJBUIaTelb,
WHAYKIIMOHHAS TeYb, pajap, paauonpuéMHHK, TeNEBU30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI 1O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenue yueOHorO npenmera «du3nka» Ha ypoOBHE CpeaHero odmiero odpazoBanus (0a30BbIN
YPOBEHB) IIOJDKHO OOECHEUUTh JOCTHIKEHHE CICAYIONIMX JHYHOCTHBIX, METAlpEIMETHBIX WU
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YJIbTATbl OCBOCHHA qu6HOFO npcaMmeTa «Duzuka» JOJIDKHBI

OTpakaTh rOTOBHOCTh U CIIOCOOHOCTH OOYYAIOUIMXCSI PYKOBOJACTBOBATHCA CHOPMUPOBAHHON
BHYTPCHHEH IO3ULMEH JIMYHOCTH, CHUCTEMOM LICHHOCTHBIX OpUEHTAlUH, IO3UTUBHBIX
BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIIMX TPAJULHOHHBIM LEHHOCTSIM POCCHHMCKOIO
o0111eCTBa, pACUIMPEHHE XU3HEHHOTO OMbITa U OIbITA AEATEJBHOCTH B MPOLIECCE peau3aliiu
OCHOBHBIX HalpaBJIE€HUI BOCIIUTATEIIBHOM EATENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpasaaHcKoOro BOCHHUTAHUSI:

C(bOpMI/IpOBaHHOCTB rpamnaHCKoﬁ R3804 06yqa10meroc;1 KaK aKTMBHOI'O M OTBCTCTBCHHOI'O
YJICHA pOCCHﬁCKOFO O6H.[€CTBa;

MPUHATHE TPAJUIMOHHBIX  OOIIECYEIIOBEUSCKMX T'yMAaHHCTUYCCKUX M JCMOKPATUYCCKHX
IIEHHOCTEH;

TOTOBHOCTbL BE€CTU COBMCCTHYIO HOCATCIBHOCTL B HHTCPECAX TPaKJAAHCKOI'O O6H_IeCTBa,
y4aCTBOBATh B CAMOYIIPABJICHHUU B 06p330BaTeHBHOﬁ OpraHu3alunu,

yYMEHHE B3aUMOJEHCTBOBATH C COIMATLHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIMSIMH U
Ha3HAUYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;
2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:
c(OpPMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TaTPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYIapPCTBCHHBIM CHMBOJIAM, JIOCTH)KCHUSM POCCUHCKHX YUEHBIX B
obnacTu (GUBUKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MMOBEACHHS,;

CIIOCOOHOCTH OICHUBATh CUTYyallUIO W HNPUHUMATL OCO3HAHHBIC PCHICHUSA, OPUCHTUPYACH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTH y‘IéHOFO;

OCO3HaHHE JIMYHOTO BKJIa1a B IOCTPOEHHE YCTONYHUBOTO OYIyIIEro;
4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas ACTETUKY HAy4yHOTO TBOPYECTBA, MPHUCYIIETO
¢uznyeckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K pa3indHbIM cepaM MpodeCCHOHATFHON NESTETbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(bU3UKOH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymed mnpodeccnn u
PCAIN30BbIBATH CO6CTBCHHLIC KHU3HCHHBIC IIJIaHBI;



TOTOBHOCTb U CHOCOOHOCTH K 0Opa3oBaHUIO M CaMOOOpa3oBaHMIO B 00JacTH (pU3MKH Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTh  JKOJOTUYECKOM  KYJIbTYphl, OCO3HAaHHE TJIOOATBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBICHHE NEHCTBUH B OKPYXKAIOIIECH CpPEele Ha OCHOBE 3HAHMS LielIed
YCTOWYUBOI'O Pa3BUTHS 4EJIOBEYECTBA;

paciipeHue OmbITa AEATEIHHOCTH 3KOJOTUYECKOW HANpPaBICHHOCTH HA OCHOBE HMEIONIUXCS
3HaHU# o (pu3uKe;

7) HEHHOCTU HAYYHOT'0 IIO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
¢bu3nyeckoil Hayku;

OCO3HAaHHUEC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb B IIPOLECCEC HN3YHUCHUIA CI)I/ISI/IKI/I
OCYHICCTBJIATD IMMPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIbHOCTD MHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3VJIbTATHI
[To3naBaTenbHbBIE YHUBEPCATbHBIE YUCOHbBIE ACHCTBUS
bazoBble noruueckue AeicTBUS:

CaMoOCTOSITENILHO  (OPMYNIUPOBaTh M  aKTyalIU3UpOBaTh MpoOJieMy, paccMarpuBaTh €&
BCECTOPOHHE;

OIIpCACIIATh LUCIN ACATCIbHOCTH, 3a/1aBaTh IIAPpaMCTPhI U KPUTCPHUU UX NOCTUIKCHHA,
BBISABIIITh 3dKOHOMEPHOCTHU U ITPOTUBOPECUUA B PACCMATPHUBACMBIX CI)I/ISI/I‘IGCKI/IX SABJICHUSAX

pa3pabarbIBaTh IUIAH pelICHHs MpoOJeMbl ¢ y4€TOM aHajiu3a MMEIOIIUXCS MaTepHajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B ACATCIbHOCTE, OICHUBATb COOTBETCTBUEC PE3YJILTATOB LEIAM, OUCHUBATDH
PUCKHU HOCJIC)ICTBI/Iﬁ JACATCIIBHOCTH,

KOOpJAMHUPOBAaTh U  BBIIOJHATH pabOTy B  YCIOBHUSIX pEalIbHOIO, BHUPTYaJbHOTO U
KOMOHMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.
BbazoBrle ncciaenoBareabCcKue JEHCTBUS:
BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIaJCTh HaBbIKaMH y‘-IC6H0-PICCJ'ICIIOB3.TCJ'IBCKOfI n HpOCKTHOﬁ JACATCIIBHOCTHU B obactu (1)I/ISI/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOHMCKY MCTOHNOB PCHICHUA 3adav
@HSHHCCKOFO COACPpKaHUA, IPUMCHCHUIO PA3JIMYHBIX MCTOOB ITIO3HAHU A,

BJIQJETh BUJIAMU JIEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMS, €ro WHTEPHpPETaLNH,
MpeoOpa3oBaHUI0 U TMPHUMEHEHHUIO B PA3UYHBIX YYeOHBIX CHTyallMsX, B TOM YHCIE MPH
CO3/IaHUU y4EOHBIX MTPOECKTOB B 00JaCTH (HU3UKH;

BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBA3U U aKTyaJIU3UpOBATh 3a/1a4yy, BBIJBUTATh TUIOTE3Yy €€
penieHus, HaXOAUTh ApTyMEHTHI JUUIS JOKA3aTelIbCTBA CBOMX YTBEPKIACHUH, 3a/1aBaTh ITapaMeTphl
U KPUTEPUU PELLCHUS,

AHAJIIM3UPOBATH IMOJTYYCHHBIC B XOJC PCHICHUA 3aJavud PC3YyJIbTAaTbl, KDUTHYCCKHU OUCHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATL U3MCHCHHEC B HOBBIX YCJIOBUSX,

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3aJayM B 0Opa30BATEIbHOW NEATEIBHOCTH, B TOM
quclie IPU U3YYEeHUU (HU3HKHY;



JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHHBATh TIPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;
yYMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXObl M PEIICHHS,

CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHHUS.

Pabota ¢ nuadpopmanmeii:

BJIaJIeTh HaBBIKAMU IOJIY4YEeHUs HHPOpMALUU (PU3UUECKOTO COJIEpKaHU U3 UCTOUHUKOB PAa3HbIX
THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATh IOMUCK, aHAJIW3, CUCTEMATU3ALMI0 U UHTEPIPETALMIO
nH(OpMAIUY Pa3IMYHBIX BUJOB U (OPM IMPE/ICTABICHHUS;

OLCHUBATDL JOCTOBCPHOCTD I/IH(bopMaI_[I/II/I;

UCIIOJIb30BaTh Cpe/ICTBa MH(DOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTHH B pelICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHM3AllMOHHBIX 3a7ad C CcOONrofieHHeM TpeOoBaHUi
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTHUEHBI, PECypcOCOepeKeHHsI, TPABOBBIX U ITHUUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOI 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEP)KaHUSA B PA3NIUYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
uHboOpMallUd U IENeBOMl ayauTOpUH, BbIOMpas oONTUMaIbHYI0 (OpPMY NPEICTaBICHUS H
BU3YyalIU3al1H.

KoMMyHHMKaTHBHbBIE YHUBEPCAJIbHBIE YUEOHBIE ICHCTBHSL:

OCYIIECTBIISTH OOIIEHNE HA YPOKaX (DU3UKH U BO BHEYPOUHOH /1S TEILHOCTH;

pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3pEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MIOHUMATh U UCIOJb30BaTh MPEUMYILECTBA KOMAaH/IHON U UHIMBUyaJIbHOU pabOTHI;

BBIOMpATh TEMAaTHUKy M METOAbl COBMECTHBIX JEUCTBUH € y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0T0 4JIEHA KOJUIEKTUBA,

IIPUHUMATD €I COBMECTHOM NEATEIIBHOCTH, OPTraHU30BbIBATL U KOOPAMHUPOBAThH JACUCTBUSA I10
€€ JOCTH)KEHMIO: COCTaBISATh IUIAH JIEUCTBUM, pacHpeneisiTb poJM C Y4ETOM MHEHMM
YYaCTHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON pabOTHI;

OLIEHUBAaTh KayeCTBO CBOETO BKJIQJAa M KaXJOI0 yYacTHHKAa KOMaHIbl B OOLIMI pe3yibTaTr 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC TIIPOCKTBI, OLCHHMBATL HACHU C TO3WHOWHM HOBHU3HBI, OPUIMHAJIBHOCTH,
HpaKTHQCCKOﬁ 3HAYUMOCTH,

OCYUIIECTBJISATh MO3UTUBHOE CTPATETHUYECKOE IMOBEJICHUE B PA3NMYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM.

PerynsatuBHbIe yHUBEpCaTbHBIC yUEOHbIE TEHCTBUS
Camoopranu3anusi:

CaMOCTOATCIIBHO OCYHICCTBJIATE IMO3HABATCIIBHYIO ACATCIIBHOCTHL B obnactu (I)I/I3I/IKI/I n
ACTPOHOMUH, BBIABJIIATDH Hp06HeMBI, CTaBUTb U (I)OpMy.TII/IpOBaTB COOCTBEHHBIC 3aaa4u,

CaMOCTOATENIbHO COCTAaBJSAITh IUIAH PEIIEHUS pPACUETHBIX M KAueCTBEHHBIX 3a/ay, IUIaH
BBITIOTHEHUSI TPAKTHUYECKOW paboThl ¢ YYETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHI;

AaBaTb OLICHKY HOBbBIM CUTYAlIUSAM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;



JenaTh OCO3HAaHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTk Ha ce0s OTBETCTBEHHOCTHh 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO W MPOSIBICHUIO SPYIUIIMU B 00JACTH (U3HUKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIIbHBIM HHTEIIEKT:

AaBaTb OHLCHKY HOBBIM CUTyallUsM, BHOCUTb KOPPCKTHBBI B OCATCIIBHOCTb, OLCHUBATH
COOTBETCTBHUEC PE3YJIBTATOB LCIIAM;

BJIaACTh HaBbIKAMHU [MO3HABaTCIILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHHs COBCpIIACMBIX HeﬁCTBHfI u
MBICJIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHfI;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7Sl OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PELICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHIXKEHUIO;
IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MIPUHUMATD ce0sl, TIOHMMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce nocTHKeHUS JIUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTrpamMMbl MO (GU3MKE IS
YPOBHSI CpeHEro 00Iero o0pa3oBaHus y 00YYarOMIUXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIN
WHTEJUIEKT, TPEIoaralomui chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOUYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE, BUIETh
HanpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0€;

CaMOPCryJIMpoOBaHusd, BKIIFOHYAOOIETO CAMOKOHTPOJIb, YMCHUC NPHUHUMATH OTBECTCTBCHHOCTL 34
CBOE IIOBCJACHUC, CITOCOOHOCTE aaarnTUupoBaTbCAd K SMOLNMOHAJIBHBIM H3MCHCHUAM W IPOABJIATH
FH6KOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUU, Bmmqa}omeﬁ CTPEMJICHUC K JOCTUIKCHUIO LCJIIN U YCIICXY, OIITUMU3M,
HWHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTI) UCxoasa nu3 CBOUX BOSMO)KHOCTefI;

OMIIaTHUH, BKJ'II-O‘-I&IOHIGI\/’I CIIOCOOHOCTH MOHUMATh OMOIOHOHAJIBHOC COCTOAHUC APYIrUX, YYUTHIBATH
€ro IIpu OCYIICCTBIICHUU O6H_ICHI/ISI, CITOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO;

COLIMAJIHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAMBAaTh OTHOIIEHUS C JIPYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peliaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K koniy o6yuenus B 10 kiacce nmpeIMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

J€MOHCTPHUPOBATh HA IIPUMEpaxX poiib U MECTO (PU3UKU B (POPMHUPOBAHUHN COBPEMEHHON HayUHOU
KapTHHBI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NEeATEIbHOCTH JIIOJICH;

YUUTHIBATh TPAHUILIBI PUMEHEHHS H3yYEHHBIX (PU3NYECKUX MOJIETICH: MaTepralibHas TOUKa,
WHEepIMaabHask CHCTeMa 0TCuéTa, aOCOMOTHO TBEPAOE TEJI0, UCATBHBIN ra3, MOACIIA CTPOCHHS
ra3oB, JKUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIHN 3JIEKTPUUECKUN 3apsij IPH pelIeHUH QU3HUECKUX
3anad;

pacmno3HaBaTh QpU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH CTPOCHUS BEIIECTBA U DIIEKTPOIMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBMKEHUE, CBOOOIHOE MaICHUE TEJ, ABHKEHHE MO
OKPY>KHOCTH, HHEPIIHS, B3aUMOJIeicTBHE Tel, Tu(dy3us, OpOyHOBCKOE ABHKEHUE, CTPOCHUE



KHUJIKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00BhEMa Tell IPU HarpeBaHUM (OXJIAXKICHUH ), TEILIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHICH CALlUs, IIJIaBJICHUE, KPUCTAJLIN3ALMs, KUIIEHUE, BIIaXKHOCTh
BO3/1yXa, IIOBBIIICHUE JIABJICHN I'a3a [IPU €r0 HArpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKAY
IapaMeTpamMy COCTOSIHHA ra3a B M30MPOLECCAX, ICKTPU3ALMS Tell, B3AUMOIECHCTBUE 3aPsIIOB;

OIMCBIBATh MEXAaHUUYECKOE IBUKEHHE, UCTIONIb3Ys (PU3NUECKUE BETUUNHBL: KOOPANHATA, IIyTh,
IIEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC TEJla, KHHETUYECKas DQHEPIus,
[IOTEHLIMAJIbHAs HEPIUs, MEXaHWYeCKas paboTa, MEXaHUYECKAsi MOILIIHOCTD; IIPH OIIMCAHUU
MIPABUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BETHYUH, UX 0003HAUCHHS U
€IMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETMUUHY C JPYTUMHU
BEJINYNHAMU;

OIMCHIBATh U3yUECHHBIE TEIJIOBBIE CBOICTBA TEJI U TEIUIOBBIE SIBICHUS, UCIIONb3Ysl (hu3nUecKue
BEJIMYUHBIL: IaBJICHHE ra3a, TEMIIEpaTypa, CPEIHs KHHETHUECKAsi SJHEPrUsl XaOTHUECKOTO
JBUKEHUS MOJIEKYJI, CPEAHEKBAApAaTUYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI,
BHYTPEHHSS YHEPTUs, padboTa ra3a, KoOdQQHUIMEHT MMOJIE3HOTO JEHCTBUS TEIJIOBOTO IBUTATEIIS;
IIPU OTIMCAHUH IPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICI UCIIOIB3YEMbIX BEIMYHH, UX
0003HAYEHMS U €IMHMIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE JAHHYIO (GU3NUYECKYIO BETMUUHY
C IPYTHMHM BEJIMYHMHAM;

OIMMCBIBATh U3YYCHHBIC DJICKTPUICCKUC CBOMCTBA BCIICCTBA U BJICKTPUYCCKUEC ABJICHUA
(Iporeccel), UCTIONB3Ys (PU3NIECKUE BETMUUHBL: JIEKTPHUECKUI 3apsi, HIEKTPHUECKOE TI0JIe,
HaHpﬂ)KéHHOCTI) IoJIsA, MOTCHU A, PAa3HOCTD IMOTCHLUAJIOB, ITPU OIIMCAHUHN IIPABUJIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI UCIIOIb3yEMBIX BEIMUMH, UX 0003HAYEHUS U €AMHULIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMH BEITHYNHAMH,

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHI U ABJIEHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI
MIPUHLIMIIBL: 3aKOH BceMupHoro Tsrotenus, |, 1l u 1l 3axonst HeioToHa, 3aKOH coXpaHeHUs
MEXaHUYECKOHN 3HEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIIMII CYTIEPIO3ULIUN CHUJI, TIPUHIUI
PaBHOINPABUS NHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Fa30BbIE€ 3aKOHBI, CBSI3b CPEJHEN KHHETUYECKON SHEPTUH TEIUIOBOTO IBUKEHUS
MOJIEKYJI ¢ aOCOJIIOTHOM TeMIepaTypoii, HepBbIii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUYECKOTO 3apsizia, 3akoH KyloHa, pu 3TOM pa3inyarhk CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YecKoe BhIpayKeHHE U YCIOBUS (TPaHULlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nauyaTth yCcIOBHs UX O€30MaCHOTO MCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIITOJIHATDE O9KCIICPUMCHTBI 11O UCCIICJOBAHUIO (1)I/I3I/I‘—IQCKI/IX SIBJICHUU U IMponeCcCoOB C
MCIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM, IPU ATOM (HOPMYIIHPOBAThH
npobneMy/3aady v THIIOTE3y Y4EOHOro SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
MIPEITI0KEHHOTO 000PYAOBaHMSI, TPOBOJIUTH OMBIT U (POPMYITUPOBATEH BHIBO/IBI,

OCYILECTBIIATH NMPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BETUUUH, IPU ITOM BBIOHPAThH
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUS M UCIIONIB30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEM
U3MEPECHU;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BETMUMHAMH C UCTIOIb30BAaHUEM MPSIMBIX
U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yIbTAThI TOTyUYSCHHOMN
3aBUCUMOCTH (PU3MUECKUX BEIUYHH B BUE TaOIHIl U TpadUKOB, 1€1aTh BBIBOBI 110
pe3yabTaTaM MCCIEeJOBAHNUS;

coOmro1aTh nmpaBuiia 6€30MacHOTo TPy/aa MPU MPOBEACHUH MCCIICIOBAHUN B paMKax yaeOHOTO
AKCIEPUMEHTA, YIeOHO-MCCIIeIOBATEIBCKON U MPOSKTHOW ACATEIBHOCTH C UCTIOJIh30BAHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB | JJA0OPATOPHOTO 000Dy I0BAHHS;



pemaTh pacuéTHbIE 3a]]a4H C SIBHO 33/1aHHON (PU3NYECKOI MO/IENbI0, NCIIONB3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBHUS 3a7aul BEIOMPATh (PU3UYECKYIO MOJIENb,
BBIIENATH (PU3NYECKUE BEIIMYMHBI U (POPMYITBI, HEOOXOIUMBIE /IS €€ peleHHs], TPOBOIUTH
pacu€Thbl U OLIEHUBATh PEAIbHOCTD MOJTYYEHHOI'O 3HAaYEeHUs (PU3NUECKOM BETMUUHBI;

peiaTh KAYE€CTBECHHEBIC 3aJa4l: BhICTPANBATD JJOTUYCCKH HEITPOTUBOPCUNBYIO LICTIOYKY
paCCY)KI[eHI/Iﬁ C 01'[0];)0171 Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (bI/I3I/ILIeCKI/Ie SIBJICHUS,

HCIIOJIL30BATh IIPU PCIICHUN y‘-IeGHBIX 3aaa4 COBPpECMCHHBLIC I/IHq)OpMaI_[I/IOHHBIC TEXHOJIOTHUHU AJIA
MOMCKA, CTPYKTYPUPOBAHHMS, HHTEPIPETAIIUH U NPEACTaBICHHS YIeOHON U HAYYHO-TIOMYIISIPHO
UH(OPMAIIHMH, TOJYIEHHON U3 PA3THYHBIX HCTOYHUKOB, KDUTHYCCKH aHATM3UPOBATh
MOJTy4aeMyro HHPOPMAITHUIO;

MPUBOANUTH PUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE ITPOLIECCOB OKPYXKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUS I10 (1)I/ISI/IK€ B HOBCCHHGBHOﬁ KHN3HU 1A obecrieueHus
0e30IacHOCTH IIpu 06paIJ_[CHI/II/I C an60paMH N TCXHUYCCKHUMH YCTpOﬁCTBaMH, JJIAA COXPaHCHUA
300POBbLA U CO6J'IIOI[€HI/I$I HOPM 3KOJOIM4Y€CKOI'0 IIOBCACHUS B OKPY)I(EIIOIHCI;’I cpeac;

paboTaTh B rpyIIie ¢ BHITOJHEHHEM Pa3IMYHBIX COIIMATBHBIX POJICH, INITAHUPOBATH Pa0bOTy
TPYIIIbI, PAMOHATBHO PacIpeeNsaTh 0053aHHOCTH U TUIAHUPOBATh JCSITEIBHOCTD B
HECTaHJIAPTHBIX CUTYAIIHMSIX, aICKBATHO OLICHUBAThH BKJIAJl KaXJIOTO U3 YYACTHUKOB TPYIIIHI B
pELICHUE paccMaTpPUBAEMOI TPOOIICMBI.

K konny o0yuenus B 11 kiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHN:

J€MOHCTPHPOBATh Ha MPUMEPAX POJib U MeCTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAY4YHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B TPAKTHUECKOMN
NesITeIbHOCTH JIFO/IeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh FPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIEIeH: TOUSUHBIH JIeKTPUUYECKHUH
3apsn, JIy4 CBeTa, TOYCYHBIM UCTOYHUK CBETA, sIepHas MOJAEIb aTOMa, HYKJIOHHAs. MOJE/b
aTOMHOTO si/ipa MpU peleHuu PU3NIECKUX 3a]1ay;

pacrno3HaBaTh pU3HUECKUE SABIEHUS (ITPOLIECCH) U OOBSICHATh UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMHUKY U KBAaHTOBOU (PU3UKH: DJIEKTPUUYECKAS IPOBOANMOCTb, TETJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JACHCTBUS TOKa, B3aUMO/ICHCTBHE MAarHUTOB, SJIEKTPOMAarHUTHAS
WHIYKIHS, TEHCTBIE MATHUTHOTO TIOJIsl HA MPOBOIHUK C TOKOM U JIBHIKYIIUKCS 3apsi,
ANEKTPOMArHUTHBIEC KOJeOaHUsl U BOJHBI, IPSIMOJIMHEHHOE paclpOCTPAaHEHUE CBETA, OTPaKEHHE,
npenoMiieHre, nHTephepeHIus, TMPpaKIus 1 MOJIIpU3aIisa CBETa, TUCTIEPCUS CBETA,
dhoToanexkrpuuecknii 3pdext (hoTodrddeKT), CBeTOBOE JTaBICHIE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToOMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAsI Pl 0aKTUBHOCTb;

OIHCHIBATh U3yUEHHBIC CBOICTBA BEIIECTBA (PJIEKTPHUECKHE, MAaTHUTHBIE, ONITUYECKUE,
INEKTPUUYECKYIO MPOBOUMOCTD PA3IMYHBIX CPE/l) U AIEKTPOMATrHUTHBIE SIBIICHUS (TIPOIIECCHI),
UCTONB3Ys (PU3MUECKUE BETHUMHBI: SJICKTPUUECKUN 3apsijl, CUila TOKA, dJIEKTPHUECKOE
HamnpspKEeHUe, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTD MMOTEHIINAJIOB, AIEKTPOIBIIKYILAs CHIIA,
paboTta Toka, MHIYKIIAS MarHUTHOTO TOJIsI, cujia Amriepa, cuiia JlopeHiia, ”HIyKTHBHOCTh
KaTYIIKH, SHEPTUS JIEKTPUUECKOTO U MarHUTHOTO TMOJIeH, MEPUO U YacToTa KojeOaHui B
KoJe0aTeIbHOM KOHTYpE, 3aps/l U CUjla TOKA B MPOLIECCe TAPMOHNYECKUX IEKTPOMArHUTHBIX
KosebaHuit, POKYCHOE PacCTOSTHUE M ONTHUYECKAs CHUJIa JIMH3BI, IPU OMMCAHUU MPABUIHLHO
TPaKTOBATh (DU3MUECKUI CMBICI HCIIOh3yEMbIX BETUYHH, UX 0003HAYCHUS U SIUHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO0 (PU3UUECKYIO BETUUYUHY C IPYTUMH BETUUMHAMU;



OIHCHIBATh U3yUYEHHBIC KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCIONIB3Ys (PU3UUECKHUE BETMYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, YHEPTHS M UMITYJILC (DOTOHA,
MIEPHO]] MOTypaciaja, SHEPTUs CBSA3M aTOMHBIX S7Ep, PU OMUCAHUYU TPABUILHO TPAKTOBATh
(U3HUECKUN CMBICI HCIIOJIB3yEeMbIX BETUYHH, UX 0003HAYCHHS U SMHHUIIBI, YKa3bIBATh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO (DU3HUECKYIO BETHUUHY C JPYTUMH BETUYNHAMHE, BEIYUCIISATH
3HaueHUE (PU3NICCKON BEITHYUNHBI,

aHATM3UPOBATH (PU3NIECCKHUE MPOIIECCHI U SBJICHUS, UCIIONB3Ys (PU3UUIECKIE 3aKOHBI U
MPUHLMIIBL: 3aK0H OMa, 3aKOHBI IIOCJIEI0BATENILHOTO U MAPAIIEIBHOIO COEUHEHUS
MPOBOJHUKOB, 3aKOH J[xoyins—JIeHia, 3aKOH 3JIEKTPOMarHuTHOM MHAYKIIUH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHEeHHE DiiHIITeHA 1 poTodPdexTa, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH COXPAaHEHHUs SJIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPAHEHUS
MacCOBOI'0 YUCIIA, TOCTYJIAaThl bopa, 3aK0H paIn0aKTUBHOTO PaCIaia, IPU 3TOM Pa3IndaTh
CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BHIPAKEHHE U YCIIOBUS (TPAHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

OIpeJIeNIATh HAallpaBJIEHUE BEKTOPA MHIYKIIMY MarHUTHOT'O 1OJIsS IPOBOJIHUKA C TOKOM, CHJIBI
Awmniepa u cunsl Jlopenna;

CTPOUTH U OIIUCBHIBATDH I/1306pa)KCHI/Ie, CO31aBacMOC€ IIJIOCKHUM 3€pPKaJIOM, TOHKOM HHHSOﬁ;

BBINOJIHATB 3KCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3UYECKUX SIBICHUH U IPOLIECCOB C
HCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (HOpMYIHPOBATH
npobaemMy/3afady U TUIOTe3y Y4eOHOro 3KCIepruMeHTa, COOUpPaTh YCTAHOBKY U3
MIPEUI0KEHHOTO 000PYAOBaHUS, IPOBOIUTH OMBIT H (DOPMYITHPOBATH BHIBOIBI;

OCYILIECTBIIAThH NPSMbIE U KOCBEHHbIE U3MepeHUsl (PU3NUYECKUX BEJIMYHMH, IPU 3TOM BHIOMpATh
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEN
U3MEPECHU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: TTPU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yIbTAThI OTYYEHHON 3aBUCHMOCTH
($u3MYeCKUX BEJIWYMH B BHUJI€ TaOIUI U TPa(UKOB, €1aTh BHIBOJIBI 110 pe3yjIbTaTaM
HCCIIEA0BAHUS;

co0uro1aTh MpaBuiIa 6€30MacHOro TPy/ia MPH MPOBEICHUN UCCIIE0BaHUM B paMKax yueOHOro
AKCIIEPUMEHTA, y4eOHO-UCCIIE0BATEIbCKOM U MPOEKTHOMN AESITEIbHOCTU C UCTIOIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOTO 00OPYAOBaHUS;

peuaTtb pvaéTHBIC 3aJ1a4yM C SIBHO 3aJaHHOM (I)HBH‘-ICCKOﬁ MOJCIJIbIO, UCITIOJIb3YS (I)I/IBI/I‘-ICCKI/IG
3aKOHBI U IPUHIUIIBI, HA OCHOBC aHaJIn3a yCJIOBUA 3ala4un BBIGI/IpaTL (I)I/IBI/I‘-ICCK}/IO MOICIIb,
BBIACIIATD (pI/ISI/I‘-ICCKI/Ie BCIIMYHUHBI U (I)OpMy.TIBI, HeO6XOI[I/IMBIC I e€ peuicHus, IpOBOJAUTH
paC‘IéTBI " OOCHUBATH PCAJIBHOCTD ITOJTYUYCHHOI'O 3HAUCHUA (1)I/I3I/I‘IeCKOI\/II BCJIIMYUHBI,

peiaTh KAYE€CTBECHHEBIC 3aJa4n: BhICTPANBATDH JIOTUUCCKH HETIPOTUBOPCUMUBYIO LICTIOYKY
pPacCyXJIEHHI ¢ ONTOPOi HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UYECKUE SBIICHNUS,

UCIOJIb30BATh MPH PEIIEHUH YUeOHBIX 3a7a4 COBpEMEHHbIE MH(OPMAITMOHHBIE TEXHOJIOTUU IS
MONCKA, CTPYKTYPUPOBAHHUSI, MHTEPIPETAINN | MTPECTABICHIS YIeOHOH 1 HAYYHO-TIONYJISIPHON
nHOpMAIINH, TIOTYYSHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHATH3UPOBATh
noJry4aeMyro HH(popMaIuio;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHSI X O€30M1aCHOrO UCIIOJIb30BAaHUS B IOBCETHEBHON XKU3HH;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;



UCIOJIb30BATh TEOPETUUECKUE 3HAHUS N0 (PU3UKE B TIOBCEIHEBHON KU3HM 11 00ECTICUCHHUS
0€30MacHOCTH IIpU OOPAIEHNH C TPUOOPaAMH U TEXHUUYECKUMH YCTPOHCTBAMH, JUUISI COXPAHEHUS
3JI0POBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaoLIeH cpere;

paboTaTh B rpyIIe C BHITOJIHEHUEM PAa3IMYHBIX COIUAIBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYMIbL, pAlMOHAIBHO paclpeeiaTh 00s13aHHOCTHU U INIAHUPOBATH AESITEIHLHOCTD B
HECTaHJIAPTHBIX CUTYAIMsSIX, aJICKBATHO OIICHUBATH BKJIA]] KQXKI0TO U3 YYACTHUKOB TPYIIIIHI B
pEIIeHNe pacCMaTpUBaeMON TTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
No/ HaumeHoBaHue pa3/iejioB U TeM (undposbie)
(]
e NpoOrpamMmal Beero Kontposbhbie | TIpakTuueckue | ogpasoparennubie
padoThI padoThI pecypchbl
Paznen 1. ®USUKA U METOAbI HAYYHOI'O 110 3BHAHUA
11 o » bubmuorexa [IOK
. W3HMKa ¥ METOJIb HAYYHOTO TTO3HAHUS https://m.edso0.ru/7f41b72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
5 bubnuorexa [IOK
1 Kunemaruia S https://m.edso0.ru/7f41bf72
29 7 bubmuorexa [JOK
' Aunamuia https://m.edso0.ru/7f41bf72
5 bu6nuorexa [IOK
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro no pazneny 20
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO JIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 N bubnuotexa [JOK

Teopuu

https://m.edsoo.ru/7f41bf72
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but6mmoreka [IOK

3.2 OCHOBEI TEpMOHHAMHKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. but6mmoreka [IOK
3.3 5 https:
da30BbIe IEPEXOIbI ttps://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
41 10 bubmnoreka IIOK
' JrekTpocTaTuia https://m.edsoo.ru/7f41bf72
ITocTostHHBIN dneKTpUYecKuid TOK. Toku B bubnmnoreka HOK
4.2 12 https:
pa3IMYHBIX cpellax ttps://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
No i/ HaumeHoBaHue pa3aesioB U TeM (uudpossbie)
2 NMPorpamMmbl Beero Kontpoarnpie | IIpakTuieckne | ogpasoBaTenbHbie
padoThI padoThI pecypeb
Paznea 1. JIEKTPOJAUHAMUKA
11 MaruauTtHoe nosie. DJeKTpOMarHuTHas bubnnorexa [HOK
) WHTYKIAS 1 1 3 https://m.edsoo.ru/7f41c97c
Htoro 1 0 pazaeny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
5 MexaHudecKkue U 3J1€KTPOMAarHUTHBIE bubnuoreka [IOK
1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHudecKue U 3JIEKTPOMAarHUTHBIE bubnuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro n o pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

4

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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Hroro 1 o pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnnoreka [HOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41c97¢c
5 bu6mmoreka [IOK
4. Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
i c bu6mmorexa [IOK
. ATOMHOE PO https://m.edsoo.ru/7f41c97¢c
Uroro 1 o pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMMUU U ACTP O®PU3UKU

bu6mmoreka [JOK
5.1 ONeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41c97¢
Hroro n o pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 0606 4 bu6mmorexa [IOK
' obatoree MHoBTopeHHe https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jlata uupposbIe
/i Tema Ypoka Beero KOHTpO.HbeIe HpaKaneCKne H3yYeHHst 06pa3()BaTe_]1],H],1e
padoThI padoThI pecypebl
®usuka — Hayka o npupoze. Hayunsie Bu6morexa [IOK
1 METOBI IO3HAHUSA OKPYKAIOIIEro Mupa 1 1.09
Py P https://m.edsoo.ru/ff0c32e2

Posb 1 MecTo (hu3uKu B popMUPOBAHUT

2 COBPEMEHHOM HaAYyYHOU KapTUHBI MUpPA, B 1 6.09 bubimoreka [IOK
MPAKTUYECKOU ESITEIbHOCTH JIIOICH https://m.edsoo.ru/ff0c33e6
MexaHnyeckoe ABUKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHHUYECKOTO 1 8.00 bubmmoreka [IOK
nerxenus. [lepemenienue, CKOpoCTsb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE IpsIMOJIMHEWHOE bu6muoreka [JOK

4 JIBHOKEHUE 1 13.09 https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE NPAMOIMHENHOE bu6muoreka [JOK

5 JIBU>)KEHUE 1 15.09 https://m.edsoo.ru/ff0c372e
CBobOoaHOe najeHue. Y CKopeHue bubnuotexa [JOK

6 CcBOOOIHOTO ITaCHU 1 20.09 https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aBuxeHue. Jprxenne

7 MaTepUaIbHON TOYKH [0 OKPYKHOCTH 1 22.09 bubmuorexa IIOK

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

8 [IpuHuun otHOCcHUTENbHOCTH ["anumest. 27.09 bubmmoreka [JOK
WuepimaibHbie CHCTEMbBI OTCYUETA. https://m.edsoo.ru/ffOc3be8
[Tepsbsiii 3akoH HproTOHA
Macca tena. Cuna. [Ipuniun

9 CyHepno3uLuu cui. Bropoit 3akoH 29.09 bubmorexa I[IOK
HproToHa 1711 MaTepUaIbHON TOUKH https://m.edsoo.ru/ffOc3be8
Tpernii 3akoH HproToHa 1151 bubmmoreka [JOK

10 MaTepUalbHbIX TOUYEK 4.10 https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro TsaroteHus. Cua

11 TsKecTH. IlepBas kocMudeckas 6.10 bu6nuorexa HOK
CKOPOCTh https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH I'yka. Bec tena bubnmnorexka HOK

12 11.10 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuumeHt Tpenus.

13 Cuiia CONPOTHBIICHUS TIPH JIBHYKCHUN 13.10 bubmmoreka [OK
TeJa B KUAKOCTH WJIH ra3e https://m.edso0.ru/ff0c3f76
[ToctynaTtensHoe U BpaliaTenbHOe

14 JBUKCHHE a0COTIOTHO TBEPIOTO TelIa. 18.10 Bubmmorexa LHOK
VcoBus paBHOBECHS TBEPIOTO Tela https://m.edsoo.ru/ff0c41a6
Hmnynbe MaTepuaabHONW TOUYKH.. 3aKOH

15 COXpaHEHUs NMITylbca. PeakTnBHOE 20.10 bu6muorexa [HOK
JIBIDKEHHE https://m.edsoo.ru/ff0c43d6
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckast sHeprust MaTepruaabHON 25.10 bubnmotexa LOK

TOYKH.

https://m.edsoo.ru/ff0c4502
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17

[loTenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPTUs YIPYTro
ne(OPMUPOBAHHOI MPY>KUHBL.

27.10

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

3aKOH COXpaHEHHSI MEXaHUYECKOI
SHEPTUU

8.11

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

19

JIaboparopHast pabota
«M3mepenue korduimenTa TpeHust
CKOJIBKCHUSD)

10.11

20

KonTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

15.11

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBbIE TIOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOPUH.
Bpoynosckoe nemwxkenue. Auddysus

17.11

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS

yacTul BeuecTtsa. Monenu ctpoeHus
ra3oB, KUJAKOCTEH U TBEPIBIX TEI

2211

23

Macca MOIJICKYIIL. KoauuecTtBo BCIICCTBA.

[TocTostnuast ABoraapo

2411

24

TemoBoe paBHOBecue. Temneparypa
n e€ uzmepenue. Illkana remneparyp
Lenbcus

29.11

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

1.12

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde
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AbGcoutoTHas TeMnepaTypa Kak Mepa
CpeIHEeW KUHETUYECKON SJHEPTUuun

but6mmoreka [IOK

26 6.12
f\[/]; HACHITA MOIZeIKyH;yPaBHeHHe https://m.edsoo.ru/ff0c511e

enjeneeBa-Knaneipona.

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI 8.12
JIaboparopHast pabota

28 «/3yueHne U30TePMUIECKOTO 13.12
MIPOIIECCay
H3onporiecchl B €aabHOM ra3e u ux bu6nmorexa [IOK

29 rpauuecKOe NPEICTaBIECHHE 16.12 https://m.edso0.ru/ff0c570e
Bnytpennsis sueprus.. Konnuecto

30 TEIIOTHI ¥ paboTa. BHyTpeHHss sHeprus 2012 bubnmnorexa IIOK
0JHOATOMHOI'0 HJIeaJIbHOTO ra3a https://m.edsoo.ru/ff0c5952

bu6anoreka LIOK

31 Bubl Teruionepenatu 22.12 https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMI0EMKOCTh BEIIECTBA.

32 KonnyecTBo TemoTs! npu 27.12 bu6nuorexa HOK
Terionepeaave. AauabaTHbIN MPoIecc https://m.edsoo.ru/ff0c5c36
IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuoreka [JOK

33 MPUMEHEHHE K U30Ipoleccam 29.12 https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs mpo1ieccoB B mpUpo/ie.

34 Bropoii 3ak0H TepMOIMHAMUKHN 10.01 bu6muorexa [HOK

https://m.edsoo.ru/ff0c6230

35 [Mpunnun nevicteus u KI1J[ TermoBoit 1201 bu6nunorexa LIOK

MalllTMHbI

https://m.edsoo.ru/ff0c600a
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36 Hukn Kapno u ero KIT/Q 17.01
DKOJIOrH4eCcKHe MPoOIeMbl

37 TEIJIOIHEPTEeTUKU 22.01
Oo6o6maromuii ypok «MolekysipHast but6mmoreka [IOK

38 ¢uznka. OCHOBBI TEPMOIMHAMUKI 24.01 https://m.eds00.ru/ff0c6938
Konrponsnas pabora no reme

39 «Monekynspnas pusuka. OCHOBBI 26.01 bubnnorexa IIOK
TEPMOJTUHAMHUKHNY https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmuoteka [{OK

40 Hcnapenue u kunenue 31.01 https://m.edsoo.ru/ff0c63b6

" AbcomtoTHas U OTHOCII_/IITGJ'IBHa}I § )02 Bu6muorexa LJOK
BJIQXXHOCTH BO3yxa. Hacklmenusiii nap . httos://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramumueckue u Bu6uorexa [OK

42 7.02
amopueIe Tera. https://m.edso0.ru/ff0c65f0
[naBneHue n KpUCTATUIU3ALIMSL.

43 VY aenbHas TEMIOTA MIABICHUS. 9.02 bubmmorexa [IOK
CyOnumariust https://m.edsoo.ru/ff0c6708

44 02 bubmuoreka [OK
YpasHenre Teniosoro bananca 14. https://m.edsoo.ru/ff0c6820
DIIeKTpu3alus Teil. DICKTPUIECKHI

45 3apsan. JlBa BUJa JIEKTPUUECKUX 16.02 bubmorexa [IOK

3apsiI0B

https://m.edsoo.ru/ff0c6bcc
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HpOBO,I[HI/IKI/I, AUDJICKTPUKHU U

but6mmoreka [IOK

46 MOJIYIIPOBOTHUKH. 3aKOH COXPaHEHHUS 21.02
AEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ffOc6bcc
BsaumopeiictBue 3aps/10B. 3aKOH

47 Kynona. To4edHbIH IEKTPUIECKUI 28.02 bubmorexa [OK
3apsj https://m.edsoo.ru/ff0c6ced
Hanpsok€HHOCTD 3JICKTPHYECKOTO OIS,

48 [TpuHIUN cynepno3uuu o3 Bu6uorexa LIOK
DJICKTPHACCIHX TOJCH. Tlasmn ' https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
PaboTa cuit 2J1eKTpoCTaTUYeCcKOro MoJsl. Bu6moreka [JOK

49 lorermpai. PasHOCTE IOTCHIHANOB 003 https://m.eds00.ru/ffOc6£00
[TpoBOTHUKY 1 TUIJICKTPUKHU B

50 3JIEKTPOCTATHIECKOM TIOJIE. 13.03 bubanorexa IIOK
JlnaexTprdeckas MpoOHHIAEMOCTb https://m.edsoo.ru/ff0c7018

51 . 15.03 bubnmnoreka [JOK
dnexrpoéukocts. Konacncarop ' https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH IIIOCKOTO

52 KOHJIEHCATOpa. DHEPTHUs 3apsH>KEHHOTO 20.03 bubmorexa IOK
KOHJICHCATOpa https://m.edsoo.ru/ffOc72c0
JIaGoparopHas pabota "M3mepeHue

53 3IEKTPOEMKOCTH KOHAEeHcaropa' 22.03
[IpuHIUIT NENCTBUS U IPUMEHEHNE

54 KOHJICHCATOPOB, KOTTMPOBAILHOTO 3.04

ammapara, CTpyiHOro npuHTepa.
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55

DJIEKTPUUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
3akon OMa Jy1s ydacTKa 1enu

5.04

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3yueHne CMEIIaHHOTO COETMHEHUS
PE3HCTOPOBY

10.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOLTHOCTH IEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

12.04

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

58

JlaboparopHas pabota «3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COIPOTHUBICHUS

17.04

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

59

DneKTpOHHask IPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.

19.04

60

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

24.04

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexona.

26.04

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae
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DJIEKTPUYECKUI TOK B pacTBOpaxX U
paciiiaBax 3JICKTPOJIHUTOB. Bubnuorexa HOK
7 3.05
62 DJIEKTPUUYECKUH TOK B razax. MoJiHus. 1 https://m.edsoo.ru/ff0c82ba
[lmazma
DneKTpudecKue mpudopsl U yCTPOicTBa
U UX [IPaKTUYECKOEe MPUMEHEHHE. Bu6morexa IIOK
63 IIpasnna TexHukn GesonacHocTn . 805 https://m.edsoo.ru/ffOc84ae
KonTponbnas pabora no teme BuGanorexa LIOK
4 7 7 1 15.05
6 «ITOCTOSIHHBIN 3JIEKTPHYECKUN TOK. https://m.edsoo.ru/ff0c86fc
Toku B pa3nu4HBIX cperax»
O606mmenue kypea ¢usuka 10 xnace. bubmnoreka IIOK
65 1 17.05 https://m.edsoo.ru/ff0c88be
HroroBas koHTponbHas paboTa
66 1 1 22.05
PesepsHblil ypok. KonTponbHas padora bu6muoreka [JOK
67 1o Teme "DIeKTpoaguHaMuKa" 1 24.05 https://m.edsoo.ru/ff0c8c56
PesepBHelIil ypok. O600aromuii ypok bubnmnoreka [JOK
68 o reMaM 10 knacca 1 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 3
[TPOTPAMME
11 KJIACC
Ne Tema ypoka KoJsimyecTBo yacoB Jarta DJIEKTPOHHBIE



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

n/n u3yyeHusi| uuppoBbIe
Konrpoasbnbie | IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
ITocTosiHHBIE MarHUTBI U UX
B3aHMO[[eI>iCTBHe. Mar»uTtHoe 110Je. 1 Buonuorekxa HOK
BekTop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTtHoe 1osje NpoBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicteue 1 brbmorexa LIOK
HPOBOJHIKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaGopaTtopHast pabora «3yuenue L L bubmuorexa [IOK
MarHUTHOTO T0JI KaTYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
[erictBue MarHuTHOTO TIOJISt Ha
MIPOBOJHUK C TOKOM.
JIaGoparopHas pabota «MccnenoBanue 1 1 bubanorexa IIOK
JEMCTBHS MIOCTOSIHHOIO MarHuTa Ha paMKy https:/m.edsoo.ru/ff0c9acO
C TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIST Ha
JBUOKYIIYIOCS 3apPSKEHHYIO YaCTHILY. 1 Bubmorexa [HOK
https://m.edsoo.ru/ff0c9df4
Cuna JlopeHna.
OnexTpoMarauTHas HHAYKIMs. [loTok
BEKTOpa MarHUTHON uHAYyKIuu. I1C 1

HUHIAYKIAH.
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JIaboparopHast pabota

7 «HccienoBanue sBICHUS bubmiorexa LIOK
N https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHON UHTYKIIH
NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIIUH.

8 OJ1C caMOMHAYKIIMU. DHEPTUS Bu6nuorexa [TOK
MarHUTHOTO TMOJISI KATYIIIKHA C TOKOM. https://m.edsoo.ru/ffOca600
DJIEKTPOMArHuTHOE T0JIe
TexHnuueckue yCTpOICTBa u ux

9 NMPUMEHEHUE: TIOCTOSIHHbIE  MarHuThI,
3JIEKTPOMArHUTHI, SJIEKTPOIBUTATENb.

10 O6o6maromuii  ypok «MaruutHoe mode. bu6nunorexa [IOK
DneKTpOMarHuTHas HHIYKLIHS) https://m.edsoo.ru/ff0cab82
KonTponbnas pabora o TemMe

11 «MarautHoe moje. DJIEeKTpOMarHUTHas bubnnorexa LIOK
HHTY KISy https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXAHUYECKUE
kosebanus. ['apmoHnyeckue

12 kosnebanus. [IpeBpaimienue brbmiorexa [IOK
SHepTHH https://m.edsoo.ru/ff0caf06
JlabopaTopHas pabota «lccnenoBanue

13 3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHUIA

rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpy3a»
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Konebarenbubiii  koutyp. CBOOOAHBIC

14 3JIEKTPOMATHUTHBIE KoneGanus B brbmotexa LIOK
UJeabHOM KoJieOaTeIbHOM KOHTYpE. hitps://m.eds00.ru/ff0cb820
®opmyna Tomcona. 3akOH COXpaHEHUS

15 SHEPTUU B UJICATHHOM KOJICOATEIILHOM bubnnorexa LIOK
KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaromux

16 KoseOaHusx. BolHyKIeHHbIE KOJIeOaHusl. bubnmnorexka HOK
Pe3onanc. https://m.edsoo.ru/ff0cbb86
[TepemennbIii TOk. MOIIHOCTD

17 HIepeEMEHHOTO TOKA. bubnmorexa LHOK

https://m.edsoo.ru/ffOcbd34
Tpancdopmarop. [IponzBosacTso,

18 nepeaayda u nmoTpedaeHue
JIEKTPUYECKON IHEPTUN
Y CTpoHUCTBO U MPAKTUYECKOE reHepaTopa Eub OK

19 MIEPEeMEHHOTO TOKA, JIMHUN nomorexa Ll

https://m.edsoo.ru/ff0cc324
3JeKTpoIepeaad
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 AJIEKTPOIHEPTUH.
MexaHn4yecKue BOJHBI, YCIOBHS Butt OK
21 pacmpoctpanenus. [lonepeunsie u uosmorexa Il

IMPOAOJbHBIC BOJIHBL

https://m.edsoo.ru/ffOccab4
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3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.

bubnunorexa LIOK

22 Beicora Tona. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHHIE BOJIHBI, X CBOMCTBA U
23 ckopocTs. [lIkana 3neKTpoMarHuTHLIX Bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
BOJIH
[IpyHIMIIBI PagUOCBS3U U
24 TeneBuAeHus. Pa3Butue cpeacTs
cBs3U. Paguonokanus
KonTponbHas padota «Konebanus u bubnmnorexka HOK
25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsimonuHEtHOE pacpoCTpaHEHHUE CBETa
2% B OJTHOPOJHOM cpene. ToueuHslit Bubnunorexa LIOK
HCTOYHUK cBeTa. Jlyd cBera https://m.edsoo.ru/ff0cd350
Otpaxenue cBera. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue Bubmuorexa IIOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHH B INIOCKOM 3epKalie
[Ipenominenue ceera. [loaHOE BHYyTpEeHHEE
28 oTpaxkenue. [IpeeNbHbINA yro MoJIHOro bubnmorexa [IOK
BHYTPEHHET0 OTPAKeHH https://m.edsoo.ru/ffOcd7f6
29 JIaGoparopHas pabota «/3mepenue bubmuorexa [IOK
[OKa3aTells MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne nzodpaxeHuii B
30 nuH3e. Dopmysa TOHKOM JIMH3BI. Bubmorexa IIOK

https://m.edsoo.ru/ffOcddle
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VYBeauueHue TUH3EI

JlaGopaTopHas pabora

31 «HccnenoBanue cBOUCTB
M300paXeHU B TMH3AX»
Hucnepcus ceeta. L{ser. JlabopaTtopHas
32 pabora «HabOmroaeHue nucrnepceun
CBETa»
Nutepdhepennus cpera. {udpakius ceera. bubnmnoreka [HOK
33 JudpakuronHas pemeTka https://m.edsoo.ru/ff0ced22
[TonepedyHOCTH CBETOBBIX BOJIH. bubmuoreka [IOK
34 Tonsipu3arus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mnpuOOpHl M yCTpOMCTBA U
YCJIOBHS UX 0€301aCHOTO TPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KJIACCHYECKOM
. bu6nuorexa [IOK
36 MexaHuku. [TocTynarsl cienuanbHOM
https://m.edso0.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH.
37 3amemyieHne BpEeMEHH U COKpaIlleHUe brbmorexa ITOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTUIbl. CBsI3b MAcChl C SHEPTHUEN U BrbmroTexa [IOK

HUMITYJIBCOM. 3Hepr1/151 IIOKOA

https://m.edsoo.ru/ffOcfc68
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39 KonTponpHas padota «OnrTuka. bubmmoreka [JOK
OcHOBBI CIELIMATIBHOM Teopuun https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
®otonbl. Gopmyna Ilnanka. DuHeprusi u bubmmoreka [JOK

40 UMIyNbC GOTOHA https://m.edsoo.ru/ffOcfel6

i OTtkpeITHE U HccienoBanne Gorodddexra. BuGmuotexa LIOK
Onbirer A. 1. Croneroa https://m.edsoo.ru/ffOcffc4
3akoHbl porodddekra. YpaBHEHUE

42 DitrmreitHa 11 hoTodrhdekTa. bubmuorexa LHOK

https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
JaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMmueckoe qeHCTBHUE bubsmorexa LIOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOe TPUMEHEHHE:

44

¢dboTorIeMEeHT, POTOAATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
Pemienue 3amau mo Teme «DJIEMEHTHI bubmuorexa [IOK

45 KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccesHuro a-yactu bubmmorexa [OK

PPOpA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubanoreka LJOK
47 ITocrynartel bopa

https://m.edsoo.ru/ff0dOafa
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W3znydenue u noriomenue GOTOHOB MPH

but6mmoreka [IOK

48 nepexoae aroMa ¢ OJHOT'O YpPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPrUM Ha Apyroil. Buasl ciekTpoB

49 BoiHOBEIE cBOMiCcTBa YacTUIl. BOIHEI but6mmoreka [IOK
e bpoiinsa. KopmnyckyisipHOBOJIHOBOM https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYJCHHOE U3Ty4YCHHE
OtkpbiTHe  paauoakTUBHOCTH.  OMBITHI

50 Pesepdopna mo ompeneneHuro cocraBa Bubmaorexa IIOK

https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOTO U3TyYCHUS
CsoiicTBa anb(da-, 6era-

£ ,ramMmman3inydenus. Bnusuue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

52 Hsoronsl. Anbda-pacna. Bu6moreka [IOK
I'aMMa-u3ITydeHne https://m.edso0.ru/ff0d1162
SnepHble peakuuu. SnepHelil peakTop.

53 DKOJIOTUYECKHUE aCEKTHI AEPHON bu6nuorexa [IOK
SHEPreTUKHU https://m.edsoo.ru/ff0d1356
DneMeHTapHbIe YacTUIbl. OTKpBITHE

54 TIO3UTPOHA. MeTo bl HAGIOICHNS 1 brbmiorexa LIOK

pErucTpanmu 3JCMEHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue

55 3BE3/1bl, TUIAHETHI, UX BUJIUMOE
nsxenue. CoylHe4Has cucremMa

56 Connue. ConHeuHast aKTUBHOCTb.
Hctounuk sHeprun CosiHia v 3BE311
3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.

57 CoBpeMeHHbIE NPEACTaBICHUS O
MIPOUCXOXACHUHU U 3BoJtolnu CosHLa u
3BE3]
Muneunsiii [lyte — Hama I'anakTuka.

58 lNamakTuku. YE€pHbIE ABIPHI B A1pax
rajlakTUK
Bceenennas. Teopust bonbiioro B3peiBa.

59
PenukroBoe nznyuenue. MeraragakTuka

60 Hepermennsie npo0iaeMbl aCTpOHOMUHT

61 KonTponbHas pabota «OIIEMEHTBI
aCTPOHOMHUU U aCTPOPHUIUKI
O6o06matomuii ypok. Ponb pusuku u

62 acCTPOHOMHUU cepax JesTeIbHOCTH
4eJIoBEKa

63 WtoroBas koHTpoJsibHAs paboTa

64 Ob6o6maromuit ypok. Poib pusuku

(bopMHpOBaHUU MPEICTABICHUH O
¢bu3nueckoil KapTuHe MUpa




O6o06maromuit ypok. Mecto ¢puzndeckoit

65 KapTUHBI MUPa B COBPEMEHHBIX 1
MPEACTABJICHUI O IPUPOLE
66 PesepBHbIil ypok. MarHuTHOE M0JIE. 1
DneKTpoOMarHuTHasi MHAYKIMS
PesepBubiii ypok. Ontuka. OCHOBBI
67 CIELMAJIbHON TEOpUHU 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.
bubmuorexa [JOK
68 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 1
https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
®wuszuka, 10 xmacc/ Mskumes I'.51, [lerpoBa M.A AKImoHepHOE OOIIECTBO
«U3narensctBo «IIpocsemenne» 2021

®dwuszuka, 11 xmace/ Mskumes I'.4, [lerpoBa M.A AkimoHepHOe 00IIIECTBO
«M3narensctBo «lIpocsemenne» 2021

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®dusuka. 10—11 knaccel. ba3zoBeiii ypoBeHb. TeTpanaps aiisg J1abOpaTOPHBIX
pabot (aBTopsl B. A. KacesiHnoB, B. A. KopoBun).

®duzuka. 10 knacc. [Iugaktuyeckue KapTouKku-3a1anus (aBTopsl M. A.
VYmakos, K. M. Ymakon).

YMK «®wu3uka. 11 kmacc. ba3oBslil ypoBEHb»

®dusuka, 10 kmacc/ Msakumes .5, IlerpoBa M.A AkiimoHepHOe OOIIECTBO
«M3marensctBo «lIpocsemenne» 2021

®usuka, 11 knacc/ Mskumes 1.5, IlerpoBa M.A AknuoHepHOE OOIIECTBO
«M3marensctBo «IIpocsemenne» 2021

@usuka. 11 wmacc. Jlugaktudeckue KapTouyku-3ajgaHusi (aBTopel M. A.
VYmakos, K. M. Yakos).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHHSI.
http://markx.narod.ru/pic/ - ¢pusuka B mkoue.
http://festival.1september.ru/articles/ - dbectuBans negarorunvyeckux uack
«OTKpBITHII YPOK».

http://www.fizika.ru/ - caitt s yuureneit GuU3MKM U X YICHUKOB.
http://www.physics.ru/ - maTepuaisl o (pU3HKeE.

WWW . ege .edu.ru - uaopmarrionHsiit mopran EI'D.

http :// school - collection . edu . ru / - enunas xomnekuus [IIOPoB



