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MHNOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamMma TOJHOCTBIO COOTBETCTBYeT (emepanbHON  paboueit
nporpaMMe yueOHoro npeamera «Dusnkay.

[IporpaMmma 10 ¢Qusuke 0a30BOro ypoOBHS Ha YPOBHE CPEAHETO OOIIEeTro
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesibHON Iporpammsl, npeacrasieHHbix B @I'OC COO, a
Takke ¢ yu€tom (QeaepanbHOl paboyelt TporpaMmbl BOCHHUTAHUS W KOHIETIIIMH
npenojaBaHus yuyeOHoro mnpeamera «®du3umka» B 00pa30BaTEIbHBIX OPraHU3aALMIX
Poccuiickoit denepannu, peanusyromux OCHOBHbIE 00pa30BaTelIbHbIE IPOIPAMMBI.

CopepxaHue mporpaMMbl o pU3MKe HampaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOH KapTuHbI Mupa oOyuarouiuxcs 10-11 kmaccoB mpu oOyueHuu ux (Qu3uke Ha
0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonxona. I[Iporpamma mno
¢usuke coorBerctByeT TpeboBanusM PI'OC COO K TMUIAaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM M METalmpeJAMETHBIM pe3yJbTaTaM OOydYeHHsS, a TaKXe YUYHUTHIBACT
HEOOXOJIMMOCTh ~ peau3allid MEXIPEIMETHBIX CBs3ed (U3MKM C €CTeCTBEHHO-
Hay4YHBIMH y4e€OHBIMU TIpeIMeTamMu. B Hell ompenenstoTcsi OCHOBHBIE IIENIM U3YUYCHUS
(hu3uKKM Ha YPOBHE CpPEeAHETO 00111ero 00pa3oBaHus, IIIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS
Kypca (QU3UKH: THYHOCTHBIE, METallpeIMETHbIE, TpeAMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3uke BKIIOYAET:

® [UJIaHUpYEMBbIEC Pe3yJbTaThl OCBOCHUS Kypca (PU3uKU Ha 6a30BOM YPOBHE, B TOM

quclie TPeIMETHBIE Pe3yIbTaThl IO rojlaM 00y4eHHUS;

e cojepkaHue yuebHoro npenmera «dusuka» o rojgam o0ydeHusl.

du3nka Kak Hayka 0 Haumbosee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayecTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxartormem wmupe. [IkonpHbIE Kypc ¢(u3uku — cuctemMooOpasyrommii s
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEJAMETOB, MOCKOJIbKY (PHU3MYECKHE 3aKOHBI JiexaT B
OCHOBE TIPOLIECCOB U SIBJICHUW, H3ydyaeMbIX XHMHEH, Ouonorued, ¢uznueckoi
reorpadueit u actpoHommueil. Mcmnonb3oBaHWE W aKTUBHOE IMPUMEHEHHE (HU3HUECKHUX
3HaHWUW OIpeAeNsieT XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TeXHONOTHH B cdepe
SHEPTreTHKH, TPAHCIOPTA, OCBOCHHSI KOCMOCA, TIOJYYEHUS HOBBIX MAaTEpHAIOB C
3aJJaHHBIMH CBOMCTBaAMU U JApyrux. M3ydeHue ¢(u3uku BHOCHUT OCHOBHOW BKIJIAJ B
(dbopMUpoBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa 00ydaromuxcs, B GOpMHUpOBaHUE
YMEHUI TPUMEHSTh HAyYHBI METOJl TO3HAHUS TIPU BBIMOTHCHHH HMH Yy4eOHBIX
HCCIIEOBAaHUMN.

B ocHOBY Kypca GhU3UKH 1711 YPOBHS CPETHETO OOIIETo 00pa30BaHMS TTOJIOKEH PST
uJeH, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOCHHS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJISETCS JIOTHYCCKU
3aBEpIIEHHBIM, OH COJCPXKUT MaTepual W3 BCEX paslieloB (PHU3WKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.



Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (GU3NKU 00bEIUHEH
BOKpYr (ms3mueckux Teopuil. Bemymwmm B Kypce sBisgercs ¢GopMHpOBaHHE
MIPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzanus MpeANoNaraeT HUCIOJIb30BaHHUE
TYMaHUTAPHOTO MOTEHIIMANA (PHU3HMUECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS (DU3HUKH C
pa3BuTHEM OOIIeCTBa, a TaKkKe C MHPOBO33PCHUCCKUMH, HPABCTBEHHBIMU W
AKOJIOTMYECKUMHU MPoOIeMaMHu.

Hoesn npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HAKOMCTBO C
IIAPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHMIECKHUX MPHIIOKEHUN N3YYCHHBIX TEOPUN H
3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsl MOCPEACTBOM BBEICHUS IEMEHTOB COJICPKAHHMS,
MOCBSIIIEHHBIX DKOJIOTHYECKAM MpOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKM W TEXHOJOTHH, a TakkKe OOCYXIEHHUS MpoOJeM palnrOHAIBLHOTO
MIPUPOJIOTIONIE30BAHUS U KOJIOTHUECKON O€30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTaMH Kypca (HM3WKH Ha YpOBHE CpEIHEro OoOIIero
oOpa3oBaHusi SBISAIOTCS (¢u3ndeckue Teopuu (popMHupoBaHHME TMPEICTABICHUH O
CTPYKTYpe TOCTPOCHHS (U3MUYECKOW TEOpUH, POIM (PyHAaMEHTAIBHBIX 3aKOHOB W
MPHUHIMIIOB B COBPEMEHHBIX MPEJICTABJICHUSAX O TMPHUPOJC, TPAHUIAX MPUMEHHUMOCTH
TEOPH, UIs OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI H MTPOIIECCOB).

CucTeMHO-/1eTebHOCTHBIN NOAX0 B Kypce (U3MKU pealn3yeTcsl Ipexae BCEero
3a CU€T OpraHu3alM SKCIIEPUMEHTANbHON IesTesbHOCTH oOyuatomuxcs. /g 6a3oBoro
YPOBHS Kypca (PM3UKU — 3TO UCIOJIb30BAHUE CUCTEMBI (DPOHTANIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JJaOOPaTOPHBIX paboT, KOTOPBIE B ITporpaMme 1o Gu3nke 00beIMHEHbI
B OOLIMI CHUCOK YUYEHUUYECKUX IMPAKTUYECKUX paboT. Brinenenne B yka3aHHOM IepedHe
7a00paTOpHBIX PadOT, MNPOBOAUMBIX Ui KOHTPOJS M OLEHKH, OCYIIECTBISETCS
y4aCTHMKaMHM 00pa30BaTEIbHOIO MpoLEecca MCXO U3 OCOOCHHOCTEW IUIaHMPOBAaHUS U
ocHamieHus kabunera ¢usuku. Ilpu 3Tom obecnieunBaeTcst OBIaJeHUE OOYYarOIIUMUCS
YMEHUSMU  HPOBOJUTh  KOCBEHHBIE HW3MEPEHHs, HUCCIEJOBAaHUS  3aBHCUMOCTEH
(¢u3MYeCcKUX BEIMYUH U TOCTAHOBKY OIBITOB 10 MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENsSeTCsl PELICHUIO PAaCUETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu
TOM ISl pacu€THBIX 3a/Jad [PHOPUTETOM SIBISAIOTCS 33Jayd C SBHO 3aJlaHHOMN
¢u3nyecko  MOJENbIO,  IO3BOJIAIONIME  MPUMEHATh  U3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX
pa3zaenoB. Jlyisl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha OOBSICHEHHE
NpoTeKaHus (PU3NYECKUX SBJIEHUN U IMPOLECCOB B OKPY’KAIOLIeH >KW3HHU, TpeOyromue
BbIOOpa (PU3NYECKON MOJIENH ISl CUTYAIlUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu OI'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
obecrnieueHnI0 yueOHOTo mporiecca 6a30BbId YPOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
o0mero oOpa3oBaHUs JODKEH M3y4yaThCsl B YCIOBHSX MPEIMETHOro KaOMHeTa (U3MKU
WIN B YCIIOBUSIX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
B kabunere ¢u3uku MOMKHO OBITH HEOOXOIUMOE J1abopaTOpHOE OO0OpYIOBaHME IS



BBINIOJIHEHUSI YKa3aHHBIX B IPOrpaMMe Mo (pU3MKE YUYEHUUYECKUX MPAKTUYECKUX padboT U
JIEMOHCTpPAIMOHHOE 000pY/10BaHNUE.

JlemoHcTpalMoHHOe 000pynoBaHuEe (GOPMUPYETCSI B COOTBETCTBUM € MPHHIIMIIOM
MUHUMAJIbHOW JOCTaTOYHOCTH M OOECIIEYMBAET IIOCTAHOBKY IE€PEUYHUCICHHBIX B
nporpaMMe 1Mo (U3MKE KIIOUEBBIX JAEMOHCTpAalMil s HCCIEeIOBAaHUS H3Yy4aeMbIX
SBJICHUH U MPOIIECCOB, SIMIHUPUUYECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKHX
IIPUMEHEHHM.

JlabopaTopHoe oOopyaoBaHuE [UISI  YYCHHUYECKHUX  MPAKTHUUECKUX  pabdoT
(dbopmMupyeTcst B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 00€CNeYrBaeTCsl B pacy€Te OJHOTO
KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTHdeckue KOMIUIEKThI J1abdopaTOpHOIO
000pyA0BaHMSI OJKHBI OBITH MMOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX
u 1UpPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BHJIE
M (pPOBBIX J1a0OpaTOPUIL.

OCHOBHBIMHM LEJAMHU M3Y4YeHUS (PU3UKHU B 001eM 00pa30BaHUM SABJIAIOTCH:

e (opmHupoBaHUE UHTEpPECa U CTPEMIICHUSI O0YUYaIOIIUXCS K HAYYHOMY HU3YUYEHUIO

IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUM O HAyYHOM METOAE MO3HaHUS U (opMHpOBaHUE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIHUM SIBJICHUSM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3yJibTaTa HM3y4YeHHsS OCHOB
CTPOEHHS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMuUpOBaHHE YMEHUH OOBSICHATH SIBJICHMS C UCIOJIb30BAaHUEM (PU3HMUECKUX
3HAaHWUW U HAYYHBIX JOKA3aTENbCTB;

e (opMUpOBaHUE IMPEJICTaBICHUH O poiau (GU3MKU A pa3BUTHUA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHA.

JlocTikeHue 3TuxX Lesell obecrneyuBaeTcs pelIeHHeM CIEQYIoIUX 3ajady B

npoliecce u3yuyeHus Kypca GU3MKU Ha ypOBHE CpeiHero o0Iero o0pa3oBaHus:

e npuoOpeTeHne CHUCTeMbl 3HaHMM 00 00X (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKIIOYAas  MEXaHMKY,  MOJEKYJSpHYIO  (U3HKY,
JIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (dopMUpOBAaHHE YMEHUU NPUMEHATh TEOPETHUYECKUE 3HAHUS JJIsI OOBSICHEHUS
¢u3nyeckux SBICHUNA B NPUPOJE U JJIS NPUHATHS NMPAKTUUYECKUX pEIICHUN B
IIOBCETHEBHOM KHU3HU;

® OCBOEHHE CIIOCOOOB pelIeHUs Pa3INYHBIX 337a4 C SBHO 33JaHHON (pu3nueckoit
MOJIEJIBIO, 3a/1ay, MOApPa3yMEBAIOIIUX CaMOCTOSTENIFHOE CO3JjaHue (PU3NUECKOM
MOJIEJH, aIEKBAaTHON yCIIOBUSM 33]1a4H;

® [OHMMaHWe (PU3MYECKUX OCHOB U TPUHIMIOB JCUCTBUA TEXHUUYECKUX
YCTPOMCTB M TEXHOJOIMYECKUX IPOLIECCOB, UX BIIMAHMUS HA OKPYKAIOLIYIO
cpeny;

® OBJAJECHHE METOJJaMU CaMOCTOSTEIBHOIO IIJIAHUPOBAHHUA U IPOBEJIEHUS
(¢u3MYEeCKNX OKCIEPUMEHTOB, aHalu3a M HWHTEPIpeTauud HHPOpMalUy,
OIpeZieNIEHUs] JOCTOBEPHOCTH MOJIyYEHHOI'O PE3YJIbTATA;



® CO3IaHWe YCJIOBHU [UIi pa3BUTHS YMEHHUH MPOEKTHO-MCCIIEIOBATEIbCKOH,
TBOPYECKOH AECATEIBLHOCTH.

Ha wusydyenne @usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEro OOILIEro
oOpazoBanusi orBoguTca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezaenwo), B 11
KJacce — 68 yacoB (2 4yaca B HEJIEIIO).

[Ipemmaraemprii B mporpaMme 10 (QHU3UKE TMEpedeHb JTabOpaTOpPHBIX |
MPAKTHYECKUX PAOOT SBISETCS PEKOMEHJIOBAHHBIM, YUUTEh JENIaeT BHIOOP MPOBEIACHUS
nabopaTopHBIX pabOT ® OMBITOB C YYETOM WHAMBHIYATbHBIX OCOOCHHOCTEH
o0ydJaronuxcsi.



COJAEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NO3HAHUS

®usnka — Hayka o npupone. HaydHele MeTOAbI MO3HAHUS OKPYXKAOLIETO MUpA.
Ponb 3kciepuMeHTa U TEOpUU B IPOLIECCE MO3HAHMS IPUPOIbl. DKCIEPUMEHT B (PU3UKE.

MopnenupoBanne (GuU3NYECKUX SBIEHUNM M TmpolueccoB. HayuHble T'HIIOTE3BI
duznyeckue 3aKOHbl W TEOpUHU. ['paHMIBl TPUMEHMMOCTH (U3NYECKUX 3aKOHOB.
[IpuHUMnD cooTBETCTBUS.

Ponb 1 mecTo ¢u3nku B GOpMUPOBAHUM COBPEMEHHON HAYyYHOW KapTHUHBI MUpa, B
MIPAKTUYECKON IEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorossie U HU(POBBIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBrmkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTo IBKeHUS. CrucTteMa
orcyéra. Tpaekropus.

[Tepemernienne, CKOpoCcTh (CPEeaHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHUE
MaTepUaJIbHON TOYKH, HX TMPOCKIMM HA OCU CHUCTEMbl KoopauHaT. CroxXeHue
NEePEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE TMPSMOJMHEHHOE JABWXKeHue. [ 'paduku
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U TMEPEeMENICHUsS] MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBobojaHOE majieHne. Y CKOpeHHe CBOOOIHOTO IMaICHHUS.

KpuBonuneitnoe nBmxeHue. J[BUKEHUE MaTEpUATBLHOW TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 0 MOJYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEIHAsA CKopocTh. [lepuon u
gacToTa oOpamieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHUE: CIUIAOMETp, JBUKEHUE
CHapsJI0B, IICMTHbIC U PEeMEHHBIE TIepelayu.

Jlemoncmpayuu

Mogens cuctemMbl OTCYETA, WUIIOCTPALMS KUHEMAaTHUUYECKUX XapaKTEPUCTHK
JBH>KCHUS.

[IpeobpazoBanue ABMIKEHUN ¢ UCTIOIB30BaHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBKeHWsT Tena, OpOIIEHHOrO II0J] YIJIOM K TOPU30HTY U
TOPU30HTAIILHO.

N3mepeHune yCKOpeHus CBOOOIHOTO ITaICHHUS.

HanpaBnenue ckopocTy npu ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii 3xcnepumenm, nabopamopuvie padomul



N3yueHne HEPAaBHOMEPHOIO IBHWKECHHsS C LEIBI0 ONPENEICHUs MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXKIy IIyTAMM, IPOMACHHBIMM TEJIOM 34
IIOCJIEIOBATEIIHBIE PABHBIC NMPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBM)KEHHUH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBMKEHMS IIApUKa B BA3KOM KMJIKOCTH.

N3yyenue nBuxkeHus tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuannn otnocurenbHOcTH ['ammnes. Ilepseiii 3axkoH Herotona. MHepuuanbHbIe
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroroHa miis
MarepuaibHOM TOUkH. TpeTuit 3akoH HeroTOHA AJ1s1 MaTepUAIbHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuia tsoxectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunel TpeHus (mokosi, ckoiibkeHusi, kadeHus). Cuna Tpenus. Cyxoe
Tperue. Cuiia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagdunuent tpenus. Cuna
CONPOTHUBIICHMS IPU IBUKEHUU TEJA B )KMJIKOCTH WJIH ra3e.

[TocTynarenbHO€E U BpamiaTelbHOE IBHKEHUE a0CONMIOTHO TBEPAOTO TeNa.

MOMEHT cuJIbI OTHOCUTENBHO OCH BpaiieHus. [lnedo cuibl. YcnoBus paBHOBeCHs
TBEPIOTO TENA.

TexHnueckue ycTpoicTBa U NIPAKTUYECKOE TPUMEHEHHE: MMOAIIUITHUKY, TBUKEHNE
UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHre NHEpLUH.

CpaBHeHuE Macc B3aUMOJEHCTBYIOIIMX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JepopMaIuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U TaJACHUH.

CpaBHeHUE CUJI TPEHUS TOKOS, KAUEHUSI U CKOJIb)KEHHUSI.

VYcnoBust paBHOBeCUs TBEPOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamopuvie padomul

Nzyyenne nBukeHus: Opycka 1Mo HaKIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pPE3MHOBOM 00paslie, OT X JeopMalinm.

HccenenoBanue yciaoBuil paBHOBECHS TBEPAOIO TEJA, UMEIOIIET0 OCh BPAICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc maTepuanbHOM TOUKHM (Tea), CUCTEMbl MaTe€pUaIbHbIX ToueK. MIMIyibe
CWIbl W HW3MEHEHUE HMIIyJbCa Tela. 3aKOH COXPAaHEHHUS UMITyJIbca. PeakTUBHOE
JBH)KEHUE.

Pabora crisl. MOIIHOCTE CHIIBL



Kunernueckas »sHeprusi MarepualbHOM TOYKM. TeopemMa 00 W3MEHEHUHU
KUHETHYECKON SHEPTHUU.

[lorenuuanbHas sHeprus. lloTeHumanbHas 3Heprus ynpyro JepopMHUPOBaHHON
npyxkuHsl. [loTeHIManbpHas sHeprus Teaa BOJU3U MOBEPXHOCTH 3€MIIH.

[ToTeHnuanbHple ¥ HEMOTEHUUAIbHBIE CUIbl. CBS3b pabOThl HEMOTEHIUATBHBIX CHIT
C U3MEHECHHEM MEXaHMYECKOW YHEPTUM CHCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON
JHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMED,
MIPY’KUHHBINA NMUCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa nmoTeHMANIbHON SHEPTUU B KHHETUYECKYIO M OOpATHO.

Yuenuueckuii 3xcnepumenm, nadvopamopmnwie padomot

N3yyenne abCoOMOTHO HEYNPYTOTO yAapa ¢ MOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

NccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHHUEM MEXaHUYECKOM IHEpruM Tella Ha
MIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. Mosiekyasipuasi Gusnka ¥ TepMOAUHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Huddysusa. Xapakrep JIBWKEHUS U
B3aUMOJICVCTBUA YaCTHI] BelecTBa. MOJENIN CTpOEHUs ra30B, )KUIKOCTEN U TBEPIBIX TEI
U 00BsICHEHHE CBOMCTB BEIleCTBa HA OCHOBE 3TUX Mojeseil. Macca u pa3Mepbl MOJIEKYJI.
KonnuectBo BemectBa. [locrosunas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Lenbcus.

Mogens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON
TEOpUU HJICATHHOTO ra3a. AOCONIOTHAS TeMmIepaTypa Kak Mepa CpelHell KMHETHUYECKOH
SHEPTUM TEIJIOBOTO JBIMKEHHMS yactull rasza. [llkama temmneparyp KenbBuna. I'azoBble
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon J[lambrona. M3omponecchl B
UJealIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpencraBieHue
M30MPOIIECCOB: U30TEPMA, U30X0pa, n3obapa.

TexHuueckue ycTpoiicTBa U MPaKTHUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIME TUCKPETHOE CTPOEHHUE BeliecTBa, (GoTorpaduu MoKy
OPraHUYECKUX COCIUHEHUN.

OmnbiTel 10 U GY3UN KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JBUKCHHSL.

Mogens onbita IITepHa.



OMBITHI, TOKa3bIBAIOLIME CYIIIECTBOBAHUE MEXMOJICKYJIIPHOTO B3aUMOICHCTBUSI.

Moaenp, WTICTpUpPYIOLas OPUPOIy AAaBICHUS ra3a HA CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIWE  YpaBHEHUE  COCTOSHMUS  HJEaIbHOTO  rasa,
H30MPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul

Ompezenenrie Macchbl BO3/lyXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUM 00bEMa
KOMHATBhI, JaBJICHUS U TEMIIEPATyphl BO3IyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXKy TapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmonnHamuueckass cucremMa. BHYTpeHHsAsT DSHEpruss TEpPMOJIMHAMHYECKOU
CUCTEeMBbl U crocoObl e€ u3MeHeHus. KonaumdecTBO TeruioTel M pabota. BHyTpeHHsis
SHEpPrus OAHOATOMHOIO HMIEAJTBHOTO ra3a. Buabl Temonepegadyu: TEMIONPOBOAHOCTb,
KOHBEKIIUSI, U3JIy4YCHHE. Y IeIbHAs TEIUIOEMKOCTh BemecTBa. KoinuecTBO TEmIOTH mpu
TEeIIonepeaaye.

[Tonsatue 06 aguadaTHoM mporiecce. [lepBriii 3akoH TepmoauHaMuku. [IpumeHeHue
MEePBOTO 3aKOHA TEPMOJMHAMHKM K wH3ompoieccam. ['paduueckas HHTEpHpeTarus
paboTHI Taza.

BTtopoii 3akon TepmoaunamMuku. HeobpatumMocTh Mpo1ieccoB B MPUPOJIE.

TernnoBeie MamwuHbl. [IpuHIUNBI ACHUCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBanms
SHEPTUU B TEIUIOBBIX MalMHAX. KO3 UIIMEHT mosie3HOro IeHCTBUS TEIJIOBOW MalTUHBI.
Hukn Kapuo m ero kodp@uIMEHT MOJE3HOTO ACHCTBUS. DKOJOTUYECKUE MPOOIEMbI
TEIJIOOHEPTEeTUKH.

TexHnueckne ycTpoiCTBa U MPAKTHUYECKOE NMPUMEHEHHUE: ABUrATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJOJWIbHUK, KOHIAULIULOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW HHEPruM Teja MPH COBEPIICHUU palOOTHI: BBUIET MPOOKU
u3 OyTBUIKM TOJ ACHCTBHEM CXATOrO BO3AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUACOIEMOHCTpALUSA).

N3menenne BHyTpeHHEH Heprun (TeMIiepaTypbl) Tella pH Terionepeaaye.

OnbIT 110 aIabaTHOMY PACIIUPEHHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBHTraTedsi BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii 3xcnepumenm, nabopamopuvie padomul

N3mepeHne yaenpHOM TeIIOEMKOCTH.

Tema 3. Aepecammuste cocmoanusn geujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHneHcanusi. Mcmapenue u kurneHue. AOCONIOTHAs U
OTHOCUTEJIbHAsA BJAXHOCTh Bo3ayxa. HacelmeHHbli map. VYgaenbHas  TeIwioTra
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHSI OT JaBJICHUSI.

Tépnoe Ttenmo. Kpucrammuueckue u amopdHble Tena. AHU30TPOIHUS CBONCTB
kpuctamioB. Kunkue kpucramwibl. CoBpemMeHHble Marepuanbl. l[lnaBienue u
KpUCTaUTM3anus. Y enbHast Teriora masieHus. CyOonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.



TexHudyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU TOJIYUYEHUS COBPEMEHHBIX MaTepHaIOB, B TOM
YyuCJie HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MMAPOB.

Kunenue npu noHMXEHHOM JTaBJICHUU.

Croco0Ob1 U3MEpEHHUs BIAKHOCTH.

HaGmtonenue HarpeBanus U TUIaBJiICHUSI KPUCTAJUTMUYECKOTO BEIIECTBRA.

JleMOHCTpanus KpucTajiioB.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomot

N3mepeHne oTHOCUTENIBHON BJIAXKHOCTH BO3/IyXa.

Pa3znea 4. DiekTpoaMHaAMHKA

Tema 1. Inekmpocmamuxa

DJIeKTpu3anus Tela. DJNEKTpUUeCKuil 3apsan. [[Ba BuAa AIEKTPUUECKUX 3apsiIoB.
[IpoBOIHUKHY, AUAJIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO
3apsna.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TouyeuHbIl 3aeKTpUYECKH 3apsii.
DnekTpuueckoe nosie. Hanpssk€HHOCTD anekTpuueckoro nojs. [IpuHnun cynepno3unuu
ANEKTPUYECKUX NoJIeH. JInHUKM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snextpocratuueckoro mois. [lotenuuman. PasHocTh moTeHIMANoB.
[IpoBogHMKHM W AWDJIEKTPUKKA B 3JIEKTPOCTATHYECKOM moje. Jludnmekrpuueckas
IPOHULIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcaTtop. ODIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCAaTopa.
DHeprus 3apsHKEHHOTO0 KOHAEHCaTopa.

TexHuueckue yCTpOICTBA M  NPAKTHUYECKOE MNPUMEHEHHE:  DIIEKTPOCKOT,
ANEKTPOMETP,  DIJCKTpPOCTATHYeCKas  3aluTa,  3a3eMJIEHHE  DIIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN anmnapar, CTPyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpoKCTBO M IPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anmopeiicTBie HaRIEeKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DJeKTpocTaThuyecKas 3alluTa.

JIMANEKTPUKH B DIIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTU IUIOCKOTO KOHAEHcCaTopa OT IUIOIIAAU IJIACTHH,
PacCTOSIHUS MEX1y HUMU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO0 KOHAEHcaTopa.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie padomot

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoaunwtii 31ekmpuueckuil mox. Toxu ¢ paznuunvix cpeoax
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DIEKTPUUECKUIN TOK. YCIIOBHS CYIIECTBOBAHUS AJNEKTPUUECKOTO TOoKa. McTouHMKH
Toka. Cuna Toka. [IocTosHHBII TOK.

Hanpsxenne. 3akon Oma a1 ydacTKa LETH.

DONEKTPUYECKOE  CONPOTUBJIEHHE.  YIEJIbHOE  CONPOTHBJIEHHE  BEILECTBA.
[locnenoBarenbHOE, MapauieabHOE, CMEUIAaHHOE COEIMHEHNE TPOBOJHHUKOB.

Pabota snextpuueckoro Toka. 3akoH J[xoyns—JIenia. MoOmIHOCTD JIEKTPUIECKOTO
TOKA.

DNEeKTPOABIKYIIAs CUja U BHYTPEHHEE COIMPOTHUBJICHHUE HMCTOYHUKA TOKA. 3aKOH
OmMa 1151 oJTHOM (3aMKHYTOM) JeKTpruyeckoi 1enu. KopoTkoe 3aMbIKaHUE.

DNEeKTPOHHAsT TPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METaJIJIOB OT TeMnepaTrypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUI TOK B Bakyyme. CBOMCTBA DJIEKTPOHHBIX MTy4YKOB.

[TonynpoBognuku. CoOCTBEHHAs U MPUMECHAs] TPOBOJAUMOCTh MOJTYIPOBOTHUKOB.
CaoiicTBa p—n-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DIIeKTPpUUECKUH TOK B paCTBOpaxX M paciuiaBax JICKTPOJIUTOB. DIEKTPOIUTUUECKAST
Jccouranus. DIEeKTPOIIu3.

DneKkTpuueckuii TOk B razax. CaMOCTOSITEIbHBIM M HECAaMOCTOSTEIbHBIN pa3psl.
Mounus. [1na3ma.

TexHu4eckrne ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOUYHUKH TOKa, 3JEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIM  JHMOA, TEPMUCTOPHl U
(bOoTOpE3UCTOPHI, MOTYIIPOBOHUKOBBIN 1IN0/, TaJIbBAaHHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTbH CONPOTUBIIEHUS HIWJINHIPUUYECKUX IPOBOIHUKOB OT JIJIMHBI, IIOIIAAH
NOTIEPEYHOI0 CEYEHU U MaTepHala.

CwmenranHoe COeIMHEHUE IPOBOJHUKOB.

[Ipsmoe  u3MepeHue  JNEKTPOIABIXKyLIEeH  cuibl.  KopoTkoe — 3aMblKaHUE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCHUMOCTbH CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBIL.

[IpoBOAMMOCTH FIIEKTPOIUTOB.

NckpoBoii pa3psan 1 IpoBOAUMOCTb BO31yXa.

OnHOCTOPOHHSSA MPOBOAMMOCTH JUO/IA.

Yuenuueckuii 3xcnepumenm, nabopamopuvie padomul

N3yueHne cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune 5AEKTPOABMKYIIEH CHJIbI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab:mrotenue snekrponmsa.

MesxknpeamMeTHbie CBA3H

Nzyuenne kypca ¢usnku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS ¢ YUETOM
COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHH.
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MeoicnpeOmemnvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAY4YHOTO
MO3HAHUSA: SIBJIEHUE, Hay4YHbIA (haKT, TMIOTEe3a, (PU3HUECKasl BEIIMYMHA, 3aKOH, TEOPHs,
Ha0JII0/IEHNE, DKCIIEPUMEHT, MOACIUPOBAHHUE, MOJIETb, U3MEPEHHE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHMH, JHMHEWHas (yHKUus, mapadodna,
runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIMH: CUHYC, KOCHHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U UX
MPOEKIMH Ha OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonocus: Mexanuyeckoe ABMKEHHUE B JKUBOW mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB (BUABI TEIUIONEPEAAayd, TEIUIOBOE pPAaBHOBECHE),
ANEKTPUYECKHUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIEeCTBA, CTPOCHHWE aTOMOB M MOJEKYJ, MOJb
BEIIECTBAa, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEN, >KUAKOCTEH M Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJNIOB, SJIEKTPOJIUTHYECKAs AUCCOIMAIMS, TaJbBAHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPbI, OapOMETpP, TEPMOMETP.

Texnonoeus: mpeobpazoBaHUE IBUKEHHM C HCIOJIb30BAHUEM MEXaHU3MOB, YYET
TPEHHUs] B TEXHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXpPAaHEHUS HMITyjbca B
TEeXHHKE (pakeTa, BOJAOMET WM JIpyrue), JBUTATENh BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOM XOJIOAMIIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU MOJYyYEHUsI COBPEMEHHBIX
MaTepHajoB, B TOM YHCJE HAHOMATEpUAIOB, U HAHOTEXHOJIOTMH, 3JIEKTPOCTATHUYECKas
3alIuTa, 3a3eMJICHHE  BJIEKTPOIpHUOOpOB, KCEPOKC, CTpyHHBII  mHpHUHTED,
3JIEKTPOHArpeBaTeNIbHbIE IPUOOPHI, IEKTPOOCBETUTENbHbIE TPHUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3znea 4. DiekTpoaMHAMHUKA

Tema 3. Macnummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHuThl. B3anmonelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOeE
nosie. Bekrop MarHuTHOM HMHAyKUMH. [IpuHIMI cynepno3uuud MarHUTHBIX MOJIEH.
JIuHny MarHUTHOW MHAYKIMU. KapTrHA JIMHUA MarHUTHOW MHAYKIUU OIS TOCTOSIHHBIX
MarHuTOB.

MarnuTtHoe 1oJie NMPOBOAHMKA ¢ TOKOM. KapTWHa NMHUNA WHIYKIMH MarHUTHOTO
OJISL JUIMHHOTO MPSIMOTO IPOBOJHUKA U 3aMKHYTOT'O KOJBLIEBOTO MTPOBOJIHMKA, KATYIIKU
¢ TokoM. OnbIT Dpcreaa. BanmoneiicTBre NPOBOJHUKOB C TOKOM.

Cunia AMniepa, €€ MOyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOIyJib U HalpaBlieHUE. [[BM>KEHHE 3apsyKeHHOW 4YacTHIIbI B
OJTHOPOJIHOM MarHuTHOM ToJie. Pabora cunbl JlopeHria.

SIBeHnEe 3JIEKTPOMAarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM HHAYKLHH.
DNEeKTPOABUKYIIAs CUila MHAYKIUU. 3aKOH AJIEKTPOMArHUTHOU nHaykuuu dapanes.

BuxpeBoe »siexkrTpuueckoe Tosie.  DNEKTPOABMXKYIAas CHJIa HWHIAYKUUU B
MIPOBOJIHUKE, ABMKYIIEMCS TOCTYNATENIbHO B OJJHOPOAHOM MarHUTHOM TIOJIE.

IIpaBwiio Jlenna.
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NHyKTUBHOCTB. SIBnenmne CaMOMHIYKLIUH. DIEeKTPOABUKYIIIAS cuiia
CaMOWHIYKIHUH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHruueckue yCTpOMCTBa W MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MarHUTHI,
3JIEKTPOMATrHUTHI, ANEKTPOJBUTATEND, YCKOPUTENH  DJIEMEHTAapHbIX  YaCTHI,
WHIYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMU MarHUTHOTO TOJIS.

B3anmopeiicTBue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIOpeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOM UHAYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBUKYIIEH CHUJIbl WHIYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIIUH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul

N3yueHne MarHuTHOIO MOJisi KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSTHHOTO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue ABiIeHUS 3IEKTPOMAarHUTHOW MHTyKIIUH.

Paspnen 5. KosieOaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CBOOOHBIE MeXaHHUECKHe Kojiebanus. ['apMoHnyeckue
konebanus. [lepuon, wyacrora, amrmutyna u (asza xoneGanuil. [IpyXKUHHBIA MasTHHK.
MaremMaTH4ecKuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX Kojiebanui. IIpeBparenue
SHEPTUU NPU FAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbusiii kKoHTYp. CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI B UCAIBHOM
Kose0aTeIbHOM KOHTYpe. AHAJOTHS MEXKIY MEXaHWYECKUMHU U DIIEKTPOMATHUTHBIMU
konebanusmu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS DSHEPIMH B UACATHLHOM
KosebaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroumx KoneOaHUsX. BbIHYXIEHHbIE MEXaHUYECKUE
konebanus. Pe3onanc. BeIHYXICHHbBIE DJIEKTPOMArHUTHBIE KOJIeOaHUSI.

[Tepemennbiii Tok. CUHYCOMJANbHBIM EPEMEHHBI TOK. MOIIIHOCTh EPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUCHHUE CUIIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBoiacTBo, mepenaya W TOTPEOJICHUE AIEKTPUUECKOM
SHEpPruM. OKOJOTMYECKHE PUCKUM TPU MPOU3BOJACTBE 3eKTposHepruu. KynbTypa
HCIIOJIB30BAHUS JIEKTPOIHEPTUH B MIOBCEHEBHOM KU3HM.
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TexHudecknue ycTpoHCTBa M IPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPUYECKANA 3BOHOK,
reHepaTop MEPEMEHHOIO TOKA, JIMHUH 3JIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB  KoyieOaTeNbHONM  CUCTEMBbI  (NMPYKUHHBIA WU
MaTeMaTHYEeCKUN MasSTHHK).

HaGmronenue 3aTyxaromux KojaeOaHu .

UccnenoBanre cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmronenue pesonanca.

CB0OOOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHMS.

OcuusorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKA W HAMPSDKEHHS OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu  mocnenoBaTENbHOM — COEJUHEHHHM  PE3UCTOpa,  KaTyLIKU
WHIYKTUBHOCTH M KOHJACHCATOpA.

Monenbs TMHUM 3IEKTpoIepe ayu.

Yuenuueckuii 5xcnepumenm, nabopamopnvie padomot

HccnenoBanue 3aBUCMMOCTH NIEPUOJA MAJIBIX KOJICOAHUN Tpy3a HA HUTH OT JIJIMHBI
HUTH U MACChI Tpy3a.

HccnenoBanne mepeMEHHOTO TOKAa B MM U3 TOCIEAOBATEIBHO COEIMHEHHBIX
KOHJICHCATOPa, KaTYUIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u INeKmMpPOMAZHUNHbBLE B0JIHbL

Mexanuueckue BOJHBI, ycloBusi pacnpocTtpanenusa. Ilepumon. Ckopoctb
pacnpocTpaHeHus U JIMHa BoJHBL. [lonepeunsie v npoaoiabHbie BOIHBL. MHTEpdepenuus
U Ju]pakiusi MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ' pomkocTh 3Byka. Bricota ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBIL. YCIOBUS U3IY4YCHHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrtanus BektopoB E, B, V B snekrpomarnuTHO#l BosiHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaXeHHE, TMpeloMJIeHHe, ToJspu3anus, Iudpakuus,
unTepdepeniusa. CKopocTb MEKTPOMATHUTHBIX BOJH.

[Ilkana >MeKTPOMArHUTHBIX BOJH. I[IpUMeHeHHEe »AIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBL paanOCBS3M U TeNeBUeHUS. Pagronokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue ycTpoiicTBa M NPAKTHUYECKOE IMPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKoBasi JMAarHOCTHMKAa B TEXHHKE M METUIIMHE, pajap,
paauonpuEMHIK, TeJIEBU30p, aHTeHHa, Tejaedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBHBIX BOJH.

Konebmromieecs Teno Kak UCTOYHUK 3BYKA.

Habmronenne oTpakeHus: U IPEeTOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne narepdepernu u qudpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.
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HaGmroneHre cBsi3u rpOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUIMTYJOW M YacTOTOU
KoJe0aHu.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUE,
noJispu3anus, Judpakuus, UHTEpPepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonrHEHOE pacIpOCTpaHEHHUE CBETA B OJJTHOPOIHOU
cpene. JIyu cBera. ToUeUYHBII UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBl OTpakeHHsl cBeTa. IlocTpoeHne u300pakeHHl B
IJIOCKOM 3€pKajie.

[Ipenomnenne cBeTa. 3aKOHBI MPETOMJICHUS CBeTa. AOCOJIOTHBIM MOKa3aTelhb
npenomiieHus.  [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBIM  yroa  MOJHOTO
BHYTPEHHETO OTPaXKECHUSI.

Hucnepcus ceera. CioxHbIi coctaB 6enoro ceera. L{ser.

Cobupatoiue 1 paccenBarouiye JuH3bl. ToHkas nuH3a. DOKYCHOE paccTOsIHUE U
onTHYecKas cujga TOHKOM nuH3bL [locTpoeHue u300paxeHUil B COOUpPAOIIUX U
pacceuBarolux JuH3ax. @opmyiia TOHKOW JTMH3bL. Y BETUUYECHHE, TaBAEMOE JIMH30M.

[Ipenenpl MPUMEHUMOCTH TEOMETPUUECKON ONTHKHU.

BonnoBas ontuka. Untepdepennus cBeta. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HaOII0JIeHUsT MaKCUMyMOB M MHUHHMMYMOB B HWHTEpP(EpPEHIIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus ceta. JudpakiuonHas pemeéTka. YciaoBUe HaONIOIEHUS TIaBHBIX
MaKCHMYMOB TpH MaJIeHUH MOHOXPOMATHYECKOIO CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHuueckue ycTpoWCTBa M NIPAKTUYECKOE NPUMEHEHHE: OYKH, JIyla,
doToamnmapar, TPOEKIMOHHBIM anmapar, MHKPOCKOIN, TEJIECKOI, BOJIOKOHHAs ONTHKA,
TUpaKIMOHHAs PEIIETKA, MOISIPOUS.

Jlemoncmpayuu

[IpsiMonMHENHOE  paclIpOCTpaHEHWE, OTPAKEHUE U  MPEIOMIICHHE  CBETa.
OnTuueckue NpudopsI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBETOBOIA.

HccnenoBanue CBONCTB N300paXKeHUN B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mronenne natepdepeHnmm crera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[TonyueHue criekTpa ¢ TOMOILBIO TPU3MBI.

[Tomydyenue criekTpa ¢ TOMOIIBIO JUPPAKITTOHHON PEIIETKH.

Habmroienue nmonspusanuu cBeTa.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie padomot

N3mepenue nokaszaresns IpeioMIIEHUs CTEKIIA.

HccnenoBanne CBONCTB M300paKeHUN B JTHMH3AX.

Habmronenue nucnepceuu cBera.
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Pa3znes 6. OcHOBBI clIeIHAJIBHONH TEOPUH OTHOCUTEIBLHOCTH

I'paHnnbpl IPUMEHMMOCTH KJIACCMYECKOW MeXaHuKd. IlocTynmarsl cnenuanbHON
TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOZYJS CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHLAII OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHM W  COKpAIECHUE
JUIVHBI.

DHeprusl U UMILYJIbC PEISITUBUCTCKON YaCTHULBL.

CBsA3p Macchbl C DJHEPrHUEM W HMITYJIbCOM PEJSITUBUCTCKOM YacTHULbI. OJHEPIHs
MTOKOSI.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmovl K6AHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBs3u dHEpruu QoTOHA C €ro YacTOTOM. DHeprus u
UMITyJIbC (pOTOHA.
OtkpeiTue u wuccienoBanue (ororpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dborodddexra. VYpaBHenuwe OiuHmTeHa A8  GdoTodPdekra. «KpacHas rpaHuIa»

dhoTodrddexra.

JlaBnenue ceera. Onbitel [1. H. JIeOGenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa W NPAKTHYECKOE MpUMEHEHHue: (OTOINEMEHT,
dboTomaTUMK, COTHEUHas 0aTapes, CBETOAUO/.

Jlemoncmpayuu

®oTo3(hdeKT Ha yCTaHOBKE C ITMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHEIIHETO (hoToddeKTa.

CBeToano.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopia mo paccesHUIO o -YacTHII.
[Tnanerapuas mozens aroma. [locrynarst bopa. U3nydenue u nornomienre GOTOHOB Mpu
MepexoJie aroMa € OJHOTO YPOBHS SHepruv Ha Japyroil. Bunbel cnektpoB. CrekTp
YPOBHEH 3HEPTrUU aToMa BOJOPOAA.

BonnoBeie cBoiictBa wactuil. Bomabel ge bpoitnsa. KopnyckymsipHO-BOJHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKIECHHOE U3ITyUYEHHE.

TexHrnueckue yCTpOMCTBAa M NMPAKTHUYECKOE NPUMEHEHUE: CHEKTPAJIBHBIN aHaIU3
(cmexkTpockon), Jiazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenrie AIMHBI BOJIHBI Ja3epa.

Habmionenne nuHeRYaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

16



Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul

HaoGntoienre nuHedyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, JO0Ka3bIBAIOIIME  CIOXKHOCTh CTpoeHus sanapa. OTkpsiThe
paanoaktuBHOCTU. OmnbiThl Pe3epdopna mo omnpeaeneHuro cocraBa pPaJIdOAKTUBHOIO
u3nyuenus. CBoiicTBa anb(a-, 6era-, raMMa-u3ayyeHus. BiusHue paanoakTUBHOCTH Ha
KUBbIE OPraHU3MBI.

OtkpeiTe TpoTOHa U HeWTpoHa. Hykionnas wogens sapa [elizenOepra—
NBanenko. 3apsan siapa. MaccoBoe uncio siapa. M30Tonsl.

Anbda-pacniaj. DIEKTpPOHHBIA M MO3UTPOHHBIN Oerta-pacnaj. ['amma-uznydenue.
3aKOH paJIMOaKTUBHOTO pacmajia.

DHeprus cBsi3U HYKJIOHOB B sjpe. AnepHsle cuibl. JledekT maccsl spa.

SAnepHble peakunu. /leneHne u CUHTE3 SAED.

SAnepusiii peaktop. TepmosiaepHbiit cunTe3. [IpoGieMbl U MepCHeKTUBBI SACPHOU
SHEPTEeTUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKH.

OneMeHTapHble YacTulbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOMIOICHUS ¥ PETUCTPALIMU AJIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHBIC B3aUMOIeHCTBUS. EAMHCTBO (hu3muvecKoit KapTUHBI MUpa.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE IIPUMEHEHHE: JI03MMETpP, Kamepa
Bunbcona, simepHblii peakTop, aToMHast 6omOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul

HccnenoBanue TpekoB yacTuil (1Mo TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUHM. [IpuKiamHOE M MHUPOBO33PEHUYECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro neba. Co3Be3nus, spkue 3BE3/bI, MIIAHETHI, UX BUJIUMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEpUCTUKU. J[MarpaMMa «CHEKTPaJIbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI
TJIABHOM MOCIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3/] IJ1aBHOM
MOCJIeI0BAaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE MPEACTaBICHUSA O
MPOUCXOXKACHUU U 3BoMtoLMK COJIHLIA U 3BE37. DTallbl )KU3HU 3BE3L.

Mineunbiii Ilyte — nHama [anaktuka. Ilomoxkenwme u nBwxenue ConHIa B
lanaktuke. Tunbel ranaktuk. Panumoranaktuku u KBazapbel. UYEpHbIE ABIPBI B sSApax
TaJaKTHUK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. Pasz0Oeranue rajgakTHK.
Teopus bosbmioro B3peiBa. PenukroBoe usiryyeHue.

MacmtabHast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnbie mpobaemMbl aCTPOHOMUM.
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Yuenuueckue naonooenusn

HaGmroneHnss HEBOOPYKEHHBIM TIJIa30M C  HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUN NIl ONPEENIEHUS MOJI0KEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBIE c0o3Be31usi CEeBEPHOTo MOMyIIapus U SIPKUE 3BE3/IBI.

HabGmtonenus B Teneckon Jlynsl, ianet, Mieunoro I[lyTu.

Oo0o01maomee NOBTOpeHue

Ponb ¢usuku U acTpOHOMHHM B YKOHOMHYECKOM, TEXHOIOTUUECKOU, COIUAIbHON 1
ATUYECKOU cdepax esTEeNbHOCTU YEJIOBEKa, POJb M MECTO (M3MKUM U aCTPOHOMHUU B
COBPEMEHHON Hay4HON KapTUHE MuUpa, posib (U3MYECKOH Teopuu B (HOPMHUPOBAHUU
MpeCTaBIeHUN O (PU3NYECKON KapTHMHE MHpa, MECTO (PU3MUECKOM KAapTUHBI MHUpa B
o01IeM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX NPEACTABICHUN O MPUPO/IE.

MexnpeamMmeTHbie CBA3H

N3yyenne kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisieTcs: ¢ y4éToM
COJIepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€W C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJOTHUHU.

MeoicnpeOmemuvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJIEHWE, Hay4yHbIA (akT, rumnoresa, (u3nueckas BeIMYMHA, 3aKOH, TEOpHs,
HaOII0/IeHNe, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIETh, U3MEPEHHE.

Mamemamuxka: penieHHEe CHCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKHUE (PYHKIIMH:
CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TONKIECTBO,
BEKTOPBl M MX IPOEKIMM Ha OCU KOOPIMHAT, CIOKEHHE BEKTOPOB, INPOU3BOIHbBIC
JIEMEHTApHBIX (YHKIMH, MPU3HAKU MOJO00MSI TPEYroJbHUKOB, ONpEeAeSeHHE IUIOaan
I0CKUX UTYp U 00bEMa Tell.

Buonocua: >nextpuyeckue sIBIEHUS B )KUBOH MpHUpoJie, KojaeOaTeIbHbIe IBUKECHUS
B JKMBOW IIPUPOJAE, ONTHYECKHE SBJICHUS B XKMBOW INPUPOAE, ACUCTBUE paJMallUd Ha
KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAs CTPYKTypa TBEPIBIX TEII,
MeXaHU3MBbl 00pa30BaHMsl KPUCTAIUITMUECKON PEIIETKY, CIIEKTPaIbHbBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TOJIOCAa 3€MIIM, 3aJI€KHM MarHUTHBIX pya, (OTOChEMKa
36MHOM IIOBEPXHOCTH, MIPEACKA3aHUE 3EMIIETPACEHUN.

Texnonoeua:  JWHUAW  DJEKTPOIIEpENad, TEHEpaTop  MEPEMEHHOI0  TOKa,
UIEKTPOABUIATENb, NHAYKIIMOHHAS TI€Yb, pajap, paauONpUEMHUK, TEIEBU30D, aHTECHHA,
tenedon, CBU-neub, MpOEKIMOHHBIN armnapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapesl.
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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yuebOHoro mnpenmera «®Dusuka» Ha YpPOBHE CpEeAHETO OOIIEro
oOpazoBanusi (0a30BBI yPOBEHBH) JOJDKHO OOECHEYUTh JOCTHIKEHHE CIEAYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U TIPESIMETHBIX 00pPa30BaTEIIBHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

JImgHOCTHBIE PE3yJbTaTHl OCBOCHHS Y4eOHOro mpeamera «Du3MKa» TOIHKHEI
OTpaXaTh  TOTOBHOCTb W  CHOCOOHOCTh  OOYYarOIIHMXCS  PYKOBOJCTBOBATHCS
chopMUPOBaHHON  BHYTPEHHEH  MO3WIIMEH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpHEHTAIINH, TO3UTUBHBIX BHYTPEHHUX yOEKIECHHUH, COOTBETCTBYIOUINX TPAIHIIMOHHBIM
IEHHOCTSIM POCCHUICKOTO OOIIeCTBa, paCIIUPEHUE O>KU3HEHHOTO ONbITa W OMbITa
JESITeTPHOCTH B TMPOILECCE peau3allii OCHOBHBIX HANpaBICHUH BOCIHTATEIHLHOM
NS TeTbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMA:

CcOPMHUPOBAHHOCTh TPAXKAAHCKON MO3WIMH OOYYArOIIEerocss KaK AaKTHBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTBA,

TPUHSTUE TPaTUIIIOHHBIX 00IIeYeIIOBEYECKUX TYMaHUCTHYECKUX U
JI€MOKpPAaTUYECKUX [IECHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HWHTEpecax TIpakIaHCKOTO
oO1iecTBa, y4aCTBOBaTh B CAMOYIPABIIEHUU B 00pa30BaTEIbHON OpraHU3aluy;

yMEHHE B3aUMOJIEHCTBOBATh C COLIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUH C MX
(GyHKIUSMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTApHOUN U BOJIOHTEPCKOM IEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTb POCCUMCKON IPaXKIAHCKOM UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIJapCTBEHHBIM CHUMBOJAM, JOCTHKCHHUSIM
POCCHUICKMX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKH,

3) TyXOBHO-HPAaBCTBEHHOT 0 BOCTIMTAHUSI:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh  OIICHMBATh CHUTYalldl0 W TPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM 4YHCIE B
JeSITEIIbBHOCTH YUEHOTO;

0CO3HaHHE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUNBOTO Oy IyIIero;

4) 3¢TEeTHYeCKOro BOCITUTAHHSA:

ACTETUYECKOE OTHOIIEHHUE K MHpY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpu3n4eckon Hayke;

5) Tpy10BOr0 BOCIIUTAHHS:

MHTEpEeC K pazauyuHbIM cepam npodeccnoHanTbHOM NeSTeNbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, YMEHHE COBEpUIaTh OCO3HAHHBIN BbIOOp Oymymieit
npoecCHn U PeaTn30BbIBATH COOCTBEHHbIC JKU3HEHHBIE TNIAHBL;
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TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHUI0O M CaMOOOpa3OBaHUI0 B 00JacTH
(bU3UKH HA IPOTSKEHUU BCEH KU3HU,

6) 9K0JI0rHYeCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKON  KyJIbTYpbl, OCO3HAHHWE  IJI00AIBHOIO
XapakTepa IKOJIOTMYECKUX MPodIieM;

IJTAHUPOBAHUE W OCYILIECTBICHUE JICUCTBUM B OKPYXAIOIIEH Cpele Ha OCHOBE
3HAHUA LEeJIeH YCTOMYNBOrO Pa3BUTHS YEIIOBEUECTBA;

paciIMpeHue OmbITa JESATENbHOCTU HKOJIOIMYECKOM HaIpaBJICHHOCTH HAa OCHOBE
MMEIOLUXCS 3HAaHUM 10 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKU;

OCO3HaHHE LIEHHOCTH HAay4YHOM JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE M3yUYEHUS
(GU3MKK ~ OCYIIECTBISATh  NPOEKTHYHO M MCCIEAOBATENbCKYIO  JACSTENbHOCTh
WHJUBHUIYaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YYeOHbIe 1eCTBUSA
ba3oBble JJornueckune a1eicTBUS:

CaMOCTOSTENBHO (OPMYJIHUPOBATh U aKTYaM3UPOBATh MPOOJIEMy, paccCMaTpuBaTh
€€ BCECTOPOHHE;

ONpeAeNsATh 1LEJH JACITEIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH UX
JIOCTHIKECHUS

BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPUBAEMBIX (PU3MUECKUX
SIBIICHUSAX;

paspabaThiBaTh IUIaH peEIICHUS MpoOJieMbl C YYETOM aHadu3a HMMEIONIUXCS
MaTepUAIbHBIX U HEMATEPHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OIIEHUBATh PUCKU MOCIEICTBUN IEATEIHLHOCTH;

KOOPJIMHUPOBATHh M BBHIMOJHATH PabOTy B YCIOBHSAX pPEabHOTO, BUPTYyalIbHOTO
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIUICHHUE TIPH PEIICHUH KU3HCHHBIX TIPOOJIEM.

ba3oBble ucciieqoBaTeIbCKue 1eMCTBUS.

BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHITUAMH M METOJaMHU
(bu3nuecKoi HayKH;

BJIQJICTh HaBBIKAMHU y4eOHO-MCCIICAOBATCIBCKON W IPOCKTHON JCATEIHLHOCTH B
007acTi PU3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TTOMCKY METOIOB
pemeHus 3agad  (PU3HYECKOro COJCpXKaHWS, TNPUMEHCHHUIO pa3JIMUHBIX METOJIOB
MMO3HAHMS,
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BJIAJECTh BHJAMHU  JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HaHHs, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHbIX YUYEOHBIX CUTYalMsIX, B
TOM YHCJI€ NPU CO3AaHUU YUEOHBIX IPOEKTOB B 00J1aCTH (PU3HKHU;

BBISIBJISATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M aKTyaJIU3UpOBATh 3a/1auy, BbIABUIATh
TUNOTE3y €€ peleHusi, HaXOAUTh apryMEHTHI JUIsl J0Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH TOJYYEHHBIE B XOJI€ PEUICHMs 3a/aydl Pe3yJIbTaThl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U  (GOpPMyJIHpOBaTh COOCTBEHHBIE 3aJayd B  00Opa3oBaTENbHOU
NeSITEIbHOCTH, B TOM YHCIIE€ IPU U3YyUYEHUU (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMEThb  MEPeHOCUTh 3HaHUS 1O (uU3MKEe B  MPAKTUYECKYI0  00JacTh
KHU3HECATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIIBUTATh HOBBIEC UJIEH, MpeJiaraTh OPUTMHAIBHBIC MTOAXO/bI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JONMYCKAIOIUE albTEePHATUBHBIE PELICHUS.

Pabora ¢ undopmanmueii:

BJIa/IeTh HaBBIKAMHM TOJy4eHUs HMHPOpMaluu (PU3UUECKOTO COJEpKaHUS U3
MCTOYHUKOB pa3HbIX THUIIOB, CAaMOCTOSITEIbHO OCYIIECTBIATH TMOWCK, AaHaJu3,
CHUCTEMAaTH3alMl0 U MHTEpHpeTanuio HWHPOpPMALMU pa3IMYHBIX BHUIOB U  (opM
HpeCTaBICHMS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpPMaLIUY;

UCIIOJIb30BaTh CPEACTBA MH(OOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pelIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aL[MOHHBIX 33734 C COOJII0ICHUEM
TpeOOBaHMI HPrOHOMMKH, TEXHHUKHM O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEP)KAaHUS B Pa3IMYHbIX (popmarax ¢ yd4éTom
Ha3HaueHUs HMHQOpPMALMU M LEJIeBOW ayaUTOPHUH, BBIOMpas ONTUMANbHYIO (Qopmy
NpEeCTaBICHUS U BU3YyaIU3alHH.

KoMmyHuKaTHBHBIC YHHBepPCaJIbHbIe Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITH OOIIIEHNE HA YPOKax (PU3UKH U BO BHE-YPOUHOH JEATENLHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYaIlui U CMSTYaTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

IIOHMMAaTh ¥ HCIOJIB30BaTh NPEUMYIIECTBA KOMAHAHOM W WHAMBUIYAJIbHOU
paboTHI;

BBIOUpATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBHM C YU4ETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEM KaKJIOr0 YJIEHA KOJUIEKTUBA,

IIPUHUMATH LIEJIM COBMECTHOM NIESITEIBHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
JNEUCTBUA N0 €€ TOCTUKEHUIO: COCTABIIATH IIaH ICUCTBHUM, PACIIPEAEIATD POJIU C YUETOM
MHEHUH y4aCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

21



OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJOT0 Y4YaCTHHKA KOMaHIbl B OOIIUIA
pe3yiabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTh  HOBBIE  IPOEKTHI, OIEHWBATh HJAEU C T[O3UIMU HOBU3HBI,
OPUTHMHAJLHOCTH, TPAKTUUECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUUYECKOE MOBEACHUE B PA3IUYHBIX CHUTYaLUSIX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpcaIbHbIe YUeOHbIE /IeiicCTBUSA
Camoopranmszaumus:

CaMOCTOSATEIHHO OCYIIECTBIISTH MO3HABATEILHYIO JCSITETLHOCTh B 001acTH (DU3HUKH
¥ aCTPOHOMHUH, BBISIBJIATH TPOOJIEMBI, CTABUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSATEIHHO COCTaBIAThH TUIAH PEUICHHs Pacu€THBIX M KAaUYeCTBEHHBIX 3a/1ad,
TUTAaH  BBITIOJIHEHUS TPAKTUYECKOH paboThl ¢  Y4ETOM HMMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIOYTCHHIA;

JenaTh ~ OCO3HAHHBIM  BBIOOpP, AapryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (POPMUPOBAHHUIO U TPOSBIECHUIO 3PYAULUUA B oOnacTu (HU3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIa/ICTh HaBBIKAMH I[103HABATEIHHON pedIieKCMM KaK OCO3HAHUS COBEPINAEMBIX
JEUCTBUIN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

UCIIONIb30BaTh MPUEMBI pediekcuu JUIsl OLIEHKH CHUTyallud, BbIOOpa BEPHOTO
pElICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS M0 UX CHIKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTBl JPyrMX TpU aHalIu3e pe3yibTaToB
NeSITEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W  apryMEHTHl JpPyrHMX TpU aHaJU3e pPe3yJIbTaToOB
NIeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKHU.

B mpormecce nocTwKeHHs] JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOrPaMMBI IO
bu3uKe A1 ypOBHS cpeaHero olmiero oopazoBanus y 00ydaromuxcsi COBEPIICHCTBYETCS
SMOLMOHAIBHBIN UHTEJUIEKT, IPEIoiaraomui coOpMUPOBAHHOCTS!

CaMOCO3HAHHUSA, BKJIIOYAIOUIET0 CHOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHs COOCTBEHHON AIMOIMOHAIBHON chephl, ObITh
YBEpPEHHBIM B ce0e€;
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CaMOpETyJIMPOBAHUs, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIOCOOHOCTh aAanTUPOBATHCA K SMOLMOHATIBHBIM
W3MEHEHUSAM U MPOSBISITE THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMH, BKIIOYAIOIIEH CTPEMJIEHHE K JOCTHKECHUIO WEIU U
yCIexy, OINTHMHU3M, HWHUIMATUBHOCTh, YMEHHE JEHUCTBOBATh MCXOJd M3 CBOUX
BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh IIOHMMATh 5SMOIMOHAIBLHOEC COCTOSHHE
IPYTUX, YUATHIBATH €0 MPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKNBAHUIO;

COITMATPHBIX HABBIKOB, BKJIOUYAIOIIMX CIOCOOHOCTh BBICTpAWBAaTh OTHOIICHHS C
JIPYTUMU JTIOJIbMH, 3a00TUTHCS, TPOSIBIISITE MHTEPEC U pa3peniaTh KOHGIUKTHI.

NNPEIMETHBIE PE3YJIBTATHBI

K konmy oOydenuss B 10 kJjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpaxX poJb U MecTOo (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B IPAKTUUYECKOU IEATEIBbHOCTH JIFOJIEH;

YUUTBIBATh  TPAHUIBI NPUMEHEHHUS  U3YYCHHBIX  (PU3MUYECKUX  MOJENeH:
MaTepuaigbHas TOYKa, WHEpLMaIbHAas cHCTeMa OTcuéra, aOCOJIOTHO TBEPIOE TEIO,
UJCaIbHBIA Ta3, MOJEIM CTPOCHUS Ta30B, JKUJIKOCTEM M TBEPIBIX TEJ, TOYEUHBIN
ANEKTPUYECKUN 3apsi]] IPU pelieHnr (PU3NIEeCKUX 3a/1ay;

pacno3HaBaTh (U3NYECKUE SIBICHUSA (TMPOIECChl) M OOBSICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOH TEOPUM CTPOCHMS BEUIECTBA H
ANEKTPOJMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIUHEHHOE JBUXKEHUE,
CBOOOJHOE MaJieHue Tel, JBMKEHUE MO OKPY>KHOCTH, MHEPIMS, B3aUMOICHCTBUE TEI,
g dy3us, OpOYHOBCKOE TBUKEHHUE, CTPOCHHUE KUIAKOCTEH M TBEPABIX TEN, U3MEHEHUE
o0béMa Ten MpH HarpeBaHUW (OXJIAXJACHHM), TEIUIOBOE paBHOBECHE, HCIapeHHUe,
KOH/JICHCAIIUs], IJIaBJICHUE, KPUCTAIUIN3AIUsl, KAUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHHUE
NABJICHUS ra3a IpH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpamu
COCTOSIHMS Ta3a B M30MPOLIECCAX, IIEKTPU3ALIUS TeJl, B3AUMOJACICTBUE 3apsi/iOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKEHUE, WCIONb3ysd (U3MUYECKHe BEITUYHHBL:
KOOpJAMHATA, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMITYJIbC
Tena, KUHETHYeCKas DSHEprus, IMOTCHIMAbHAs DJHEpPrus, MeXaHudeckas padora,
MEXaHH4YeCcKasi MOILTHOCTh;, MPU OMHCAHUH TPABHIBHO TPAKTOBATh (PU3NYECKUN CMBICI
WCIIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS W EAWHMIIBI, HaxoguTh (HopMyIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUYUHY C IPYTUMHU BETUUMHAMU,

ONMCHIBATh U3YUYECHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIEC SIBJICHUS, UCIOJIb3YS
¢dbu3nueckre BEIUYMHBI: JIABIICHUE Trasa, TeMIepaTypa, CpeIHssl KHHETUYeCKas YHEeprusi
Xa0TUYECKOTO  JBWXKEHUS  MOJIEKYJ, CpPEIHEKBAJpAaTU4YHAs CKOPOCTb  MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSAA JHEPrus, pabora rasza, KO3()PHUIMEHT MOJIE3HOTO
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JCWCTBUS TETUIOBOTO IBUTATEINS; MPHU ONMHCAHWH TMPABHIBHO TPAaKTOBATh (PH3MUECKUI
CMBICJT HCIIOJIb3YEMBIX BEIMYHH, WX OOO3HAYCHHS W EIUHUIIBI, HaXOIUTh (OPMYJIHL,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUNHY C APYTUMHU BEIIUNIHHAM;

OTMCHIBATh HW3yYEHHBIC DJICKTPUUYECKHE CBOWCTBA BEIIECTBA U DJICKTPUUYCCKHE
ABIIEHUS (TIPOIIECCHI), HWCTONB3Ys] (UINUECKHE BEIWYMHBL: DIIEKTPHUECKAN 3apsi,
AIIEKTPUUECKOE TI0JIE, HANMPSDKEHHOCTH TOJS, MOTEHIMAJ, Pa3HOCTh MOTCHIIMATOB; MPH
ONMCAaHUH TPABUIBHO TPAKTOBAaTh (PH3MUECKUN CMBICIT HCIONB3YEMbIX BEIWYHH, HX
00O03HAYCHHSI ¥ CIUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE MAaHHYIO (DH3HUECKYIO
BEJIMYMHY C APYTHUMHU BEIUYMHAMM,

aHATM3UPOBATh (PU3MUECKUE TIPOIIECCHI U SIBICHUS, UCTIONB3YS (PU3NIECKUE 3aKOHBI
W TpUHIUNBL 3aKkoH BcemupHoro Ttsarorenus, |, Il u Il 3axkons HproToHa, 3akoH
COXpaHEHHS] MEXaHWYECKOW DOHEPruH, 3aKOH COXPAHCHUS WMITYJIbCa, TPHHIINI
CYNEPIIO3UIIMN  CHJI, TPHHIUI PABHONPABUS HHEPIHMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KHHETHUECKYI0 TEOPHUIO0 CTPOSHHUS BEIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpelHel KHHETHYECKOH OJHEPTHHM TEIUIOBOTO [BIKCHHS MOJIGKYT C aOCOJIOTHOMN
TEMIepaTypol, TMEpBBI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsiia, 3akoH KysoHa, mpu 3TOM pasiuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOe BhIpAKEHUE U YCIOBUS (TPaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHHIUIBI JIEHCTBHUSI MAaIlINH, TMPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS UX O€30MACHOr0 HCIOJIb30BaHHUS B TOBCEIHEBHOMN
KU3HU;

BBITIOJHSATH AKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3NYECKUX SIBJICHUM U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpEHUH, MNpu 53ToM (HOpMYyIMpPOBaTH
npobiieMy/3ajauy W THUIIOTe3y Y4eOHOTO OHKCHEPUMEHTa, coOUpaTh YCTAaHOBKY W3
PEeUI0KEHHOTO 000PYA0BaHHUs, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBODI;

OCYHIECTBIISITH MPSIMbIE U KOCBEHHbIE U3MEpPEeHUs (PU3NUECKUX BEITUYMH, TIPU STOM
BBIOMpaTh ONTHUMAJIbHBI CHOCOO HM3MEpPEeHHs] M UCIOJb30BAaTh M3BECTHBIE METObI
OLICHKH TMOTPEIIHOCTEH U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTU MEXAY (PU3NUYEeCKUMHU BETUYMHAMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUMN, TIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUAE TaOnuIl ¥ rpaduKoB, JeiaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEeIOBAHUS;

coOiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPHU MPOBEICHUU UCCIIEIOBAaHUN B paMKax
y4eOHOT0 JKCIIEPUMEHTa, y4eOHO-HUCCIIe0BATEILCKON U TPOEKTHON IEeSATENBHOCTU C
MCIIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPONCTB U JIa0OpaTOPHOTO 000PYI0BAHHUS,

pemaTts pacyéTHbIC 33Ja4d C SIBHO 3a/laHHOM (PU3MUECKO MOJEINbI0, HUCIOJb3YS
¢u3nyeckre 3aKOHbl W TPUHIMIBI, Ha OCHOBE aHAJINW3a YCJOBHS 3aJaud BBIOMPATh
(bU3MUYECKYI0 MOJIENb, BBIICTSATh (PU3NUECKUE BEIIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIC JIJIs
e pelleHus, MPOBOAUTH PACUYETHI U OLIEHWBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS
(hU3UIECKON BEITMUNHBI,
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pelIaTh KadeCTBEHHBIC 3a/lad: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO
HEMOYKy pacCyXIE€HHH C Omopod Ha U3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue SBICHUS;

WCIIOJIb30BaTh TMPHU PEHICHUH YYeOHBIX 3a7a4 COBPEMCHHBIC HH(POPMAIMOHHBIC
TEXHOJOTUU ISl TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU W IPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WH(OPMAINH, TIOTYYEHHON U3 pa3InIHBIX UCTOUYHUKOB,
KPUTHUYECKU aHATTU3UPOBATH TIOTy4YaeMyto HHPOPMAIIHIO;

MPUBOJIUTE TMPUMEPHI BKJIaJ]a POCCUUCKAX U 3apyOC)KHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOMIETO MUpPA, B Pa3BUTHE TEXHUKUA H
TEXHOJIOTHi;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B TOBCEIHEBHOW >KWU3HHU IS
oOecrieyeHHst O€30MAaCHOCTHM TpU OOpallleHuH ¢ M[pudopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, Ui COXPAHEHHWS 3I0POBBS W COONIOJCHUS HOPM HKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TPYIIIE C BBIIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, IMJIaHUPOBATH
paboTy Tpymnmbl, paUOHANBHO pacHpeAeNsaTh OO0S3aHHOCTH H  TUIAHUPOBATh
JCSTCIIBHOCTh B HECTAHJIAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH BKJIAJ KaXKJIOTO W3
YYaCTHUKOB T'PYIIIBI B PEIICHUE pACCMATPUBAECMON MTPOOIICMBI.

K konmy oOydenus B 11 kJjacce mpeIMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCSl YMEHU:

JEMOHCTPUPOBATh HA TMpUMEPaxX poJb W MecTOo (U3MKU B (POPMUPOBAHUU
COBPEMEHHON HAy4YyHOW KapTUHBI MHpa, B PA3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJOTUH, B TMPAKTUYECKOW JEATENbHOCTU JIOACH, LEJOCTHOCTh U E€IMHCTBO
(bu3nuecKkoi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIENei: TOUeUHBIN
ANEKTPUYECKUN 3apsijl, JIyd CBETA, TOUCUHBIH MCTOYHHMK CBETA, siACpHAs MOJENIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO SiJpa MPH pelieHuu GU3NYECKUX 3a1a4;

pacno3HaBaTh (U3NYECKUE SIBICHUSA (TPOIECCh]) U OOBSICHATH MX Ha OCHOBE
3aKOHOB DJIEKTPOJMHAMUKH M KBAHTOBOW (PU3MKH: DIIEKTpUYecKas MNPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XHMMHUYECKOE, MarHUTHOE [IeHCTBUSA TOKa, B3aUMOJICHCTBUE
MarHuToOB, 3JEKTPOMAarHUTHAs WHIYKIIH, AEWCTBHE MAarHUTHOTO IOJISI HA TIPOBOJHHK C
TOKOM U JBWKYIIMICS 3aps]l, JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEITHOE
pacipoCTpaHEHHE CBETa, OTpa)XeHHeE, MpeloMiIeHHe, HHTephepeHnus, Tudpakius u
MoJIsIpHU3alids CBeTa, JUCHEpPCHs cBeTa, QorodnekTpuueckuii 3ddexr (pororddexr),
CBETOBOE JaBJICHWE, BO3HMKHOBEHHME JIMHEHYATOrO CIIEKTpa aroMa BOJOpOJa,
€CTECTBEHHAs U HCKYCCTBEHHAs PaJiOAaKTUBHOCTD;

OMKCHIBATh H3Y4YCHHBIC CBOMCTBAa BemiecTBa (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, DIICKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEI) U DIIEKTPOMArHUTHBIE
SIBJICHUS (IIPOLIECCHI), MUCIIONB3YsI (PU3NYECKUE BEITUYHMHBI: AICKTPUUECKUN 3apsll, CHuiia
TOKa, DJJEKTPUYECKOE HaMpsDKEHHE, DJIEKTPUUECKOe COMPOTUBJIIEHHE, Pa3HOCThb
MOTEHIINAJIOB, AIEKTPOABUKYIIAs CHUjia, paboTa TOKA, MHAYKIMS MAarHUTHOTO TOJIS, CHJIa
Awmmnepa, cuna JlopeHlla, WHIYKTHBHOCTh KATYIIKH, JSHEPTUs JIEKTPUYECKOTO U
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MarHuTHOIO MOJIeH, MEepUo U 4acToTa KojaeOaHUM B KOJIeOATEIHLHOM KOHTYpE, 3apsii U
CWJIa TOKa B INPOLECCE TapMOHUYECKUX OHIIEKTPOMArHUTHBIX KoyieOaHuM, (POKycHOe
paccTositHMEe W OINTHYECKas CHWJIAa JIMH3bI, [PHU ONWCAHWM T[PABUIBHO TPAKTOBATH
(bU3MYECKUN CMBICH UCIOJIB3YEMBIX BEIUYUH, UX O003HAYCHUS U €AMHUIIBI, YKA3bIBaTh
(hopMyJibl, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMH BEIUYHMHAMU;

OTHCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUSI M MPOIIECCHI, UCTIONB3Ys (pU3NUECKue
BEJIMYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTa CBETA, SHEPTUA
Y UMMyJbC GOTOHA, MEPUO/] TTOTypacaga, YHEPTHsI CBSI3U aTOMHBIX SIZIEp, MPU ONMUCAHUHT
MPaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIOIB3YEMbIX BEJIUYMH, X 0003HAYEHUS U
€IVHUIIBI, yKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIIME JIAaHHYI0 (DU3UYECKYIO BEJIMYMHY C
JIPYTUMU BEIMUYMHAMH, BBIUMCIATH 3HAUCHUE (DU3NIECKON BEIUYNHBI;

aHAJTM3UPOBATh (U3UYECKUE MPOIECCHI U SBJICHUS, UCTIONB3YS PU3NUECKUE 3aKOHBI
Y NpUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBHOTO U MapajuieIbHOTO COECIUHEHUS
MPOBOJHUKOB, 3aKOH Jlkoyns—JIeHIla, 3aKOH SJIEKTPOMAarHUTHOW WHAYKIHUH, 3aKOH
NPSAMOJIMHEHHOTO  pAaCOPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
MpEIOMJICHUSI CBETa, ypaBHEeHHe OiHImTeWHa st poTtodddexra, 3aKOH COXpaHEHUS
SHEPruHU, 3aKOH COXPAHEHUS HMIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsija,
3aKOH COXpPaHEHHUs MacCOBOTO YHCIIa, MOCTYaaThl bopa, 3aK0H paJlMOaKTUBHOTO pacmnaja,
MpU OTOM pa3jIuvaTh CJIOBECHYH (OPMYIHUPOBKY 3aKOHA, €ro MaTeMaTH4YeCcKoe
BBIPKECHHE U YCIOBUSI (TPaHUIIbI, 001aCTH) TPUMEHUMOCTH;

ONpEeACsATh HAINpPaBJICHUE BEKTOpPAa MHAYKIMU MArHUTHOTO IOJIS MPOBOJIHUKA C
TOKOM, CUJIbl Amrniepa u cuiibl JIopenna;

CTPOUTHh M OIUCHIBATh HM300pa)kK€eHHEe, CO3/IaBaeMO€ TUIOCKHM 3epKajioM, TOHKOM
JIMH30M;

BBITIOJTHSTH DKCIIEPUMEHTHI 110 UCCIEAOBaHUIO0 (PU3NUECKHUX SIBJICHUHN U MTPOIIECCOB C
UCIIOJIb30BAHHEM TIPSMBIX M KOCBEHHBIX H3MEPEHHUH: MpU 3TOM (POPMYIUPOBATh
npoOiemMy/3aady W THUIIOTE3y Yy4eOHOTro DSKCIEePUMEHTa, COOMpaTh YCTAHOBKY W3
IPEIOKEHHOT0 000PYI0BaHUS, IPOBOJIUTH OMBIT U (JOPMYITUPOBATH BBHIBOJIBL;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUSCKUX BEIUYHH, IIPH 3TOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEpPEeHHS M HCIIOIh30BaTh HM3BECTHBIC METOJIbI
OIIEHKH TOTPEITHOCTEN U3MEPEHUI;

UCCJIEAOBaTh 3aBHUCHUMOCTH (PU3WYECKHX BEIUYMH C HCIIOJIB30BAHHEM IPSIMBIX
W3MEPEHUI: TpH OTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH pPE3yIbTaThI
MOJTYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIWYWMH B BUJE TaONHI] U T'paduKOB, JIeiaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEOBAHMUS;

coOJr01aTh IIpaBuiIa 0€30MacHOTO TPYyAa NMPH MPOBEJICHUH MCCIICI0OBAHUN B paMKax
y4eOHOTO JKCIIEpUMEHTa, y4eOHO-HCCIEIOBATEILCKOW W TMPOEKTHOW ACATEIHHOCTH C
HCITOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPONCTB M J1A0OpaTOPHOTO 000PYI0BAHMS;

pemarh pacu€THBIC 3aJladyd C SIBHO 3aJaHHON (DH3WYECKOW MOJIETbI0, MCIOJIB3YS
(¢u3uUecKre 3aKOHBI M TPHHIUIIBI, HAa OCHOBE aHajk3a YCJIOBHUS 3a/Jauyd BBIOMpPATh
(U3HYECKYIO0 MOJIENh, BBIICTATh (PU3NYECKUE BEIIMUUHBI U (HOPMYIIbl, HEOOXOUMBIE TSI

26



e pelIeHus, MPOBOJIUTH PAcUEThl M OICHHWBATH PEATHLHOCTH TOJYUYEHHOTO 3HAYCHUS
(hu3UeCcKOl BETUYUHBI,

peniaTh KadeCTBEHHBIC 3aJladd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO
IEMOYKY PACCYXKICHHM C OMOpOd Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue SBICHUS;

WCITIOJIb30BaTh TMPHU PEHICHUH YYeOHBIX 3a7a4 COBPEMCHHBIC HH(POPMAIMOHHBIC
TEXHOJOTUU Il TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMA W IPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WH(OPMAINH, TTOTYYEHHON U3 pa3InIHBIX UCTOYHUKOB,
KPUTHYCCKU aHATM3UPOBATH MOJIyIaeMyt0 HH()OPMAIIHIO;

OOBSICHATH TPHUHIIMIIBI JICHCTBHS MAaIllUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3auyaTh yCIOBHS X O€30MACHOTO UCTIOIB30BAHUS B IIOBCETHEBHON YKU3HHU;

MPUBOJIUTH TMPUMEPHI BKJIaJla POCCUUCKUX W 3apyOC)KHBIX YUEHBIX-(U3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHUE TPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi;

UCIIOJIb30BaTh TCOPETHUCCKHE 3HAHUS MO (U3MKE B IOBCCTHCBHOMW >KM3HHU IS
oOecrieueHHsT 0O€30MACHOCTH TIpH  OOpalleHuHu ¢ T[puOOpaMH H  TEXHUYCCKUMHU
YCTPOMCTBAMH, JUISI COXPAHCHHS 3JI0POBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
TIOBEJICHHS B OKPYXKAIOIICH cpejie;

paboTaTh B TPYIIIE C BBIMOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, MIIAHUPOBATh
paboTy TpyIIbl, palMOHAIBLHO  pacHpelnesisTh OOS3aHHOCTH M IUJIAHUPOBATH
JEeSITEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSAX, aJIeKBAaTHO OILEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIBI B peUIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOART HAYAHOTO TOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acon Hara
DJIeKTPOHHbIE
H3yUYeHus
Ne uudposbie
Tema ypoxa Kontpoabnbie | Ilpakrnueckne = B 10 «Ay,
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThbI 10 «b»
pecypchl
KJ1accax
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K Bl HO?I,)H:)HI/ISI 1 04.09 bubmorexa HOK
e A ' https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

9 (hopMHpPOBAaHUH COBPEMEHHOM 1 06.09 bubnuoreka [IOK
HAy4YHOM KapTHHBI MUDAa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
MexaHndeckoe ABUKEHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 11.09 bubmuorexa [JOK
nBrokeHusd. [lepemernienne, CKOpoCTb, ' https://m.edsoo.ru/ff0c3508
yCKOpEeHUe

4 PaBHOMEpHOE NpsSIMOJIMHENHOE 1 13.09 bubnuoreka [JOK
JIBU>KEHUE ' https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE bubnunoreka [JOK

5 1 18.09
IBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKoOpeHue bubmuoreka [JOK

6 1 20.09
CcBOOOIHOTO MaicHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE. Bu6 OK

7 JIBrKEeHNE MaTEpUAIILHOW TOYKH I10 1 25.09 nomorexa L

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada
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[IpuHnun otHOCUTENBHOCTH ['anunest.

b K
8 HNuepuuanbHble CUCTEMBI OTCUYETA. 27.09 nommotexa O
. https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3NINY CHI. BTopon 3akoH 02.10 bubmmorexa [TOK
YHEPTOSHH - DTOPOH ' https://m.edsoo.ru/ff0c3be8
HeroToHa 1711 MaTepuabHON TOYKU
10 Tperun 3akoH HproToHa 1ist 04.10 bubnnorexa [JOK
MaTepHalbHBIX TOYEK ' https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna
11 TspkecTh. IlepBas kocMmueckas 09.10 bubmmorexa [TOK
- Hep ' https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 bubmuorexa [JOK
Tena ' https://m.edsoo.ru/ff0c3el18
Cuna tpeaus. Koaddbunuent tperns.
13 Cuia czn OTI/IBJ‘IGI-(IbI/Iq})I npu BI/IE(GHI/II/I 16.10 bubmmorexa [IOK
P pua ' https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WJIH rase
[TocrymarensHOE U BpaIaTebHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 18.10 bu6mmoreka [JOK
Mowment cuisl. [1nedo crel. YeiaoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHON TOUYKH,
CUCTEMBI MaTEPHAILHBIX TOYCK. bu6mmoreka [JOK
15 23.10
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.
16 Kunernueckas 3Heprusi MaTepuaIbHON 25 10 bubnuoreka [IOK

TOYKH. TeopeMa 00 U3MECHCHUH
KHHETUYCCKOH OHCPTHUU

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

[TorenumansHas 3HEPTUSL.
[ToTeHumanpHas 3HEPIUs ynpyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[loTennmanpHas 3Heprus Teaa BOIu3u
MIOBEPXHOCTU 3eMJIU

06.11

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

08.11

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue cBsi3U pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa»

13.11

20

KonTtponsHas paboTa o teme
«Kunemaruka. /lnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

15.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

20.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPABIX TEN

2211

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas ABOF&I[pO

27.11
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TermoBoe paBHOBecue. Temneparypa

24 u e€ n3mepenue. [llkana remneparyp 29.11
Henscus
o5 Wneanpusii raz 8 MKT. OcHoBHOE 0112 bub6mmorexa [{OK
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEeN KUHETHYECKOM dHEPruun 06.12 bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 11.12
JlabopaTtopHnast pabota
28 «MccnenoBanme 3aBUCUMOCTH MEXKTY 13.12
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3ay
29 H3omporiecchl B UI€alibHOM ra3e u ux 18.12 bu6mmoreka [IOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crrocoOnl e¢ m3meHnenus. KomuyaectBo 20.12 bubnuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza
bubmuoreka [JOK
31 Brymt Tetonepezay 2312 https://m.edsoo.ru/ff0c5c36
VY enpHast TENIOEMKOCTD BEILIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu 27.12
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO 10.01 bubnuoreka [IOK
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MNPUMCHCHUC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

. bubnuorexa [JOK
34 .B 15.01
FIPHPOE. BIOPOH 3akoH https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII1/ TerumoBoi 1701 bub6mmoreka [{OK
MalldHbI ' https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 22.01
37 DKOJIOTHYECKHE MTPOOIEMbI 2401
TETIOIHEPTEeTHKH
38 O6o0matomuii ypok «MostekynsipHas 29 01 bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH ' https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o Teme Eu 1OK
HOJIMOTEeKA
M . 31.01
39 «Mouexynpuas pusika. OcHOBHI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. 05.02 bubnuoreka [IOK
HcrapeHune 1 KUICHAE ' https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS Eu6 1OK
nonmoTexa
41 .H i 07.02
BADKHOCTE BO3AYXA. HACKILCHHIN https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
aMmopdHbIe Tea. AHU30TPOITHS bubnunoreka [JOK
42 - 12.02
CBOMCTB KpHCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.
43 VY enpHas TenaoTa MaBJIeHUS 14.02 bubmorexa HOK
A ' ' https://m.edso0.ru/ff0c6708
Cybnumarus
44 YpaBHeHHEe TEIUIOBOroO OaaHca 19.02 bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820
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Onexrpuzanus Tei1. DIEKTPUUECKUN

bubmuoreka [JOK
45 . 21.02
3apAL. J1Ba BHAA DIICKTPHYECKNX https://m.edsoo.ru/ff0c6bcc
3apssI0B
IIpoBOAHUKH, TUDIEKTPUKHA U
46 H(I;)JI HOBO HI/iIKI/I 3aK(I:H COXpaHeHUs 26.02 bubnmorexa LOK
YHPOBOA ' P ' https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiaa
B3aumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUYECKUU 28.02 bubnmorexa LOK
Y ’ P ' https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTB eKTpUYECKOro
48 nons. [IpuHnmn cyneprnosunun 04.03 bubnuoreka [IOK
ANEKTpUYECKUX nojeu. JInnun ' https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCcKOro Eu6 10K
nOInoTEKA
49 IT .P 06.03
11013, LIOTCHIHAT. FasHOCTh https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
ITpOBOAHUKHN U OUIIEKTPUKHU B
50 aniKT iCTaTI/ILIeI([:KOM noljm 11.03 bubnmorexa [IOK
p ’ ' https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 One €l . Konne 13.03
JICKTPOCMIOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOT0 18.03 Bubmiorexa OK
A pa- p p ' https://m.edsoo.ru/ffoc72c0
KOHJICHCAaTopa
53 Ha60paTi)pHa$[ pabora ”I/I3Mepeime 20.03
ANEKTPOEMKOCTH KOHAEHCaTOpa
54 [IpuHIMIT NENCTBUSA U IPUMEHEHUE 01.04

KOHACHCATOPOB, KOIMUPOBAJIBHOT'O
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ammapara, CTpyHHOTr0 IpuHTepa.
OnekTpocTaTHyecKas 3alluTa.
3a3eMIIeHHE IEKTPOIpUOOpPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHusl. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

03.04

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnune cMEIIaHHOTO COeTMHEHHS
PE3UCTOPOBY

0.5

08.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
TokKa. 3akoH Jxoynsa-Jlena

10.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«3mepenue DJ1C ucTouHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

15.04

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

17.04

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

22.04

61

HOJ'IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U
npuMecHas IMpoOBOJAUMOCTD. CBoucTBa

24.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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p—~n-niepexoa. IlosynpoBoIHUKOBBIE

puoOOPHI
DNEeKTPUYECKUH TOK B PAaCTBOpaX U
paciuiaBax 3JI€KTPOJIMTOB. bubnuorexa [JOK

62 1 29.04
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUU TOK B razax.
CaMOCTOSTEeTbHBIN U bubmmoreka [{OK

63 . 1 06.05
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK

64 1 08.05
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 13.05 bubnuoreka [IOK
«DNEKTPOIMHAMUKAY ' https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o teme
«Onekrpocraruka. [locTossHHBIN bubnunoreka [JOK

66 . 1 15.05
aieKkTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBublit ypok. KonTposibHas bubnunoreka [JOK

67 1 20.05
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O600maromui ypok bubnunoreka [JOK

68 1 22.05
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon Hara
DJIeKTPOHHbIE
H3yUYeHus
Ne uudposbie
Tema ypoxa Koutpoabnbie | IIpakruueckue | B 11 «Ay,
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI 11 «b»
pecypcsl
KJiaccax

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MaruutrHoe 1oJie. 1 01.09 bubmmoreka [{OK
Bekrop marHuTHON MHAYKIMH. JIMHUM ' https://m.edso0.ru/ff0c9778
MAarHUTHOW MHIYKITHH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 02.09 bubmuorexa [JOK
B3anmopaericTBre mpoBOAHUKOB C ' https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 08.09 bubnuoreka [IOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM) ' https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO OJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubnuoreka [JOK

4 . 1 1 09.09
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA
JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. bubnuoreka [JOK

5 1 15.09
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarHuTHast UHAYKIUs. [loTox 1 16.09
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BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

22.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

23.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAS I1eYb

29.09

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

30.09

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

06.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue suepruu

07.10

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHuii rpy3a Ha

13.10
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HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U/IealIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHU4eCKUMU U
JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

14.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHECPIrUr B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

20.10

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHn4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHBIC
KoJeOaHus

21.10

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUTIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JIEUCTBYIOLIEEe 3HAUEHHUE CUJIBI TOKA U
HaMpsHKEHUS

10.11

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

11.11

19

YCTpoHCTBO U TPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JIMHUH dJIEKTpoIepe1ad

17.11

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.

18.11
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Kynprypa ucnosip3oBanus
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [Tepuon. Ckopocth

bu6mmoreka [{OK

21 24.11
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsie U MPOIOTBHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 25 11 bubnuoreka [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa ' https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX Eut 1IOK
HOJIMOTEeKA
23 CBOWCTBA M cKopocTh. [1Ikana 01.12
BOVIETEA 1 CROPOCTD. LAl https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3U U
24 TeneBueHus. Pa3Butue cpeacTs 02.12
cBs13U. Pagnosiokanuys
o5 KontponsHas padota «Konebanus n 08.12 bubnuoreka [IOK
BOJIHBD» ' https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
26 . 09.12
ToueyHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
bubmuoreka [JOK
27 oTpaxkeHus ceta. [loctpoenue 15.12
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
08 BHYTpEeHHee oTpakeHue. IIpenenbHbin 16.12 bubnuoreka [IOK

YroJ noJIHOTO BHYTPCHHET O
OTPAKCHUSA

https://m.edsoo.ru/ffOcd7f6
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JIaboparopHas pabota «/3mepenue

bubmuoreka [JOK

29 22.12
IIOKa3aTels MPeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue nzodpaxeHuii B

30 nuH3e. Dopmysia TOHKOH JIMH3BI bubmorera [JOK

- TOPMY ' https://m.edsoo.ru/ffOcddle
YBeIU4eHNE JIMH3BI
Jlaboparopnas padoTa

31 «HccnenoBanne CBOMCTB 23.12
M300paKeHUH B JIMH3AX)

Hucnepcus ceera. CIIOKHBIN COCTaB
oenoro cBera. LIet. JlabopaTopnast

32 1 patop 29.12
pabora «Habmronenue aucrepcuu
CBETa»

33 WNnuTtepdepenmus creta. dudpaxmus 30.12 bubnuoreka [IOK
cBeTa. JIuppakioHHas peréTka ' https://m.edsoo.ru/ff0ced22
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34 12.01
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e

35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U 13.01
YCIIOBHS UX 0€3011aCHOTO MPUMEHEHUS '

['paHuIIBI MPUMEHUMOCTH

36 KJIACCUYECKOUW MexaHUKH. [locTynarsl 1901 bubnmuoreka [JOK
CIIelIMaIbHOW TEOPUHU ' https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.

37 3ameJJIeHHe BPEMEHH U COKpaIleHUE 20.01 bubmmorexa [JOK

8 P patt ' https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMIYJIbC PEISITUBUCTCKON
_ bubnunoreka [JOK
38 yacTuLbl. CBSA3b MACCHI C SHEPTUEU U 26.01

HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ffOcfc68
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Kontponsnas padora «OnTHka.

bubmuoreka [JOK
39 O i 27.01
CHOBDI CHCHHATLHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY
40 ®ortonsl. opmyna [1nanka. Jneprus 02.02 bubnuorexa [JOK
U UMITYJIbC (POTOHA ' https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
nonrorexa
41 .0 A.T. 03.02
Qoroopdexra. OmbITel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdexra. YpaBHeHue
. - bubnuorexa [JOK
42 DuHmTerHa g GoTosddekra. 09.02
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenue ceera. Onbith [1. H. Bu6 1OK
nonmoTexa
43 Jleb . X { 10.02
COCICEA. AMMIHCCROC AcHcTRHe https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOe MPUMEHEHHE:! 16.02
dboTosmeMeHT, (OTOIATIHK,
coJiHe4yHast OaTapes, CBETOIUO/T
45 Pemenne 3agau mo reme «91eMEHTBI 17.02 bubnuoreka [JOK
KBAHTOBOM OMTHUKM ' https://m.edso0.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu 24.02 bubmorexa HOK
PROPA P t ' https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeNb aToMa
bubmuoreka [JOK
47 I1 b 01.03
OCTyIatht Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u noraoueHrne poToHOB
i B ¢ bubnmuoreka [JOK
48 IIpY IIEpEXO0JIe aTOMa ¢ OJHOI'0 YPOBHSA 02.03

SHEPIruM Ha Ipyrou. Buael criekTpos

https://m.edsoo.ru/ff0dOafa
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49

BousHOBBIE CBOMCTBA yacTUll. BOJIHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

09.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOaKTUBHOTO M3ITYYCHUS

15.03

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

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

16.03

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

22.03

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HyKJIOHOB B sijIpe.

S nepubie peakuuu. SAnepHbId
peakrtop. [IpoGnembl, IepCHIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

05.04

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpoHa. MeTo bl HAOMIOACHUS U
PErucTpayu 3J€MEHTAPHBIX YaCTHII.
Kpyrabiit cton «®yHaameHTanbHbIe
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3MUecKOU KapTUHBI MUpa»

06.04

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

55

Bun 3Be3nH0ro HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE

12.04
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nBrokenne. CoaHeyHas cUCTEMaA

56

Counne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

13.04

57

3BE3/1bI, ©X OCHOBHbIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

19.04

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

20.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

26.04

60

Hepemennsie npo0ieMbl acTpOHOMUU

27.04

61

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

03.05

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

04.05

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(GU3UKN ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

10.05
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64

O6o06maromuii ypok. Poib
¢usnveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

11.05

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

17.05

66

PesepBHbIl ypok. MarauTHoe 1ouie.
DNeKTpOMarHuTHask UHIYKIUS

18.05

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIBHOCTH

24.05

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

25.05

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

e ®wusuka, 10 ximace/ Mskumes I'.5., Byxosues b.b., Uapyrun B.M., nox
penanueit — 3-e uznanue, Mocksa: [IpocsellapdentreBoit H. A. — 8 uzn. —
Mockaa: [Ipocsemenue, 2020 r.;

o @usuka, 11 xnacc/ Mskumes I'.5., Byxosues b.b., Uapyrun B.M., nox
penanueit — 3-e uznanue, Mocksa: [IpocsellapdentreBoit H.A. — 8 uzn. —

Mockga: IIpocsemenue, 2020 r.

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA
o @usuka, 10 kmacc: Knaccuueckuit kypc. Iloypouennbie paspaboTku/
Mskumes I'.4., byxosueB b.b., HUapyrun B.M., Mocksa: IIpocsemienue,
2022 r.;
o Ousuka, 11 xmacc: Kmaccuueckmii kypc. Iloypouennsie paspaboTku/

MskumeB I'.4., byxosueB b.b., HUapyrun B.M., Mocksa: IIpocemienue,

2022 r.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Sxnacc https://www.yaklass.ru/

POIII (Poccwmiickas anexTponHas mkoda) https://resh.edu.ru/

CkaitCwmapr https://skysmart.ru/

OI'UC Mos mkona https://myschool.edu.ru/
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CUCTEMA OUHEHKMU PE3YJIbTATOB OBYUYEHUSA
OneHka yCTHBIX OTBETOB yUalUXCSl.

Ouenka 5 craBUTCS B TOM Ciydae, €CJIHM YYalllUWCS IIOKAa3bIBAET BEPHOE
MOHUMaHHe (PU3NYECKOW CYIIHOCTH paccMaTpUBAEMbIX SIBJICHUNA M 3aKOHOMEPHOCTEW,
3aKOHOB M TEOPUH, JAET TOYHOE OIPEIECICHUE M MCTOJIKOBAaHWE OCHOBHBIX IOHATHUU U
3aKOHOB, TEOPUH, a TAKKe MPABUIbHOE ONpeesieHne (PU3NUECKUX BEIUYUH, UX €IUHULL
U CIIOCOOOB M3MEpEHUS; MPABUJIBHO BBIMOJIHAET YEPTEKU, CXEMbl U I'paUKH; CTPOUT
OTBET IO COOCTBEHHOMY IUIaHy, COMPOBOXKIAET paccKa3 HOBBIMU NpPUMEpPaMH, yMeeT
MPUMEHSTh 3HAHHSI B HOBOM CUTYallMu MPH BHIMOJIHEHUH MPAKTUYECKUX 33aHUI; MOXKET
yCTaHaBJIMBATh CBSA3b MEXKIY M3Yy4aeMbIM M paHEe M3yYEHHbIM MaTepuajoM IO Kypcy
($u3KKH, a TaKKe C MaTEPUAJIOM YCBOEHHBIM MPU U3YUYEHUHU JPYTUX IPEIMETOB.

Onenka 4 cTaBUTCS B TOM Cllydae, €ClId OTBET YUEHHKA y/IOBIETBOPSET OCHOBHBIM
TpeOOBaHUSM K OTBETY Ha OIEHKY 5, HO 0e3 HCHOJIb30BaHMsI COOCTBEHHOTO IUIaHA,
HOBBIX NpPHUMEpPOB, Oe3 NMPUMEHEHUs 3HAHWW B HOBOW CHUTyallud, 0€3 MCIOIb30BaHUS
CBfA3€H C paHee N3yYeHHBIM MaTepHaIoM, YCBOEHHBIM MPU U3YUYEHHUH JAPYTUX TMPEIMETOB;
€CJIM yYallluics JONMYCTUJ OJHY OIIMOKY WU He Oojiee JBYX HEIOYETOB M MOXKET
UCIPABUTh UX CAMOCTOSATEIBHO UM C HEOOJIBIION MOMOIIBIO YUUTEIIS.

Onenka 3 cTaBUTCS B TOM Cllydae, €CJIM YYallMHCS TPaBWIBHO TOHHUMAET
(U3NYECKYI0 CYNIHOCTh PacCMaTPUBAEMBIX SBJICHUH W 3aKOHOMEPHOCTEW, HO B OTBETE
UMEIOTCS OTIENbHBIC MPOOEIIbI B YCBOGHUHU BOMPOCOB Kypca (U3WKHU; HE IMPEMSTCTBYET
TabHEHIIEMy YCBOCHHIO IMPOrPAaMMHOIO MaTepuaia, yMeeT MPUMEHSTh IOJyYCHHBIC
3HaHUS TPU PEIIEHUH TMPOCTHIX 3a7ad C KCIOJBb30BAHUEM TOTOBBIX (DOpMyI, HO
3aTpYAHSETCS MPHU PEHICHUH 3a/1a4, TPEOYIONIUX MpeoOpa3oBaHUsl HEKOTOPBIX (OPMYI;
JOMyCTUSI He Oojiee OAHOM TpyOOoW M OaHON HerpyOoil ommOku, He 0ojiee ABYX-Tpex
HETPYOBIX HEJJOYCTOB.

OHeHKa 2 CTaBUTCS B TOM ciydac, CCIIH yanHﬁCH HC OBJIaJCJ]I OCHOBHBLIMU
3HaHUAMHU B COOTBCTCTBHHU C Tpe60BaHI/I5{MI/I " JOITyCTUII 0oJIbIIIe OIIMOOK U HCI04YCTOB,
4CM HeO6XO,Z[I/IMO JJI1 OLCHKH 3. Taxxe OLICHKAa 2 CTaBUTCS B TOM ClIydac, €CJIn YYCHUK
HC MOXKCT OTBCTHUTb HU HAa OAWH M3 ITIOCTABJICHHBIX BOIIPOCOB.

OHeHKa IMNCBbMCHHBIX KOHTPOJIbHBIX pa60T.

Onenka 5 craBurcs 3a pabOTy, BBIMOJHEHHYIO MOJHOCTBIO 0€3 omuboOK u
HEJI0YETOB.

Ormenka 4 craBUTCS 3a padOTy, BBIMOJHEHHYIO TOJHOCTBIO, HO TIPU HAJIMYUU HE
Oosee oHOM OMMOKK U OTHOTO HEJ0YeTa, He OoJiee TpeX HEeI0UETOB.

Onenka 3 craBUTCS 3a paboOTy, BBIOJHEHHYIO Ha 2/3 Bceil pabOThl MpaBUIIHLHO
WIM TpU JONYyIIeHUH He Oosee oaHOM Trpyboit ommOku, He Ooiee Tpex HerpyObIx
omunOOK, OAHOW HEerpyOol OMMOKKM M TpeX HEIO0YETOB, MPU HAIMYUAU YETHIPEX-IIATH
HE/I0YETOB.

Onenka 2 craBuTcs 3a paboOTy, B KOTOPOW YHCIO OHIMOOK U HEIOYETOB
MIPEBBICHIIO HOPMY JIJIsl OLEHKM 3 WIJIM MPaBUIJIBHO BBIOJIHEHO MeHee 2/3 paboTsl, 160

52



3a paboTy, HEBBIIIOJHEHHYI0 COBCEM WM BBIIOJHEHHYIO C TpyObIMM OIIMOKaMu B
3aJaHUsAX.

Oruenka 1abopaTopHBIX padoT.

OrneHka 5 cTaBUTCS B TOM Cllydae, €ClId yYalluicsl BBITIOTHUI paOOTy B MOJTHOM
o0bemMe ¢ cOOM0JeHMEM HEOOXOJIMMOM MOC/IEe0BATEIbHOCTH MPOBEIEHUS ONBITOB U
M3MEpPEHUH; CaMOCTOATEIbHO U PAllMOHAILHO MOHTUPYET HE00X0IMMOe 000pyI0BaHUE;
BCE OMBITHl TPOBOJWT B YCIOBHSIX H PEKUMAX, OOCCICUMBAIOMINX ITOTYYCHUE
MpaBUWJIbHBIX PE3YJbTATOB U BBIBOJOB; COOMOJAET TpeOOBaHUS IMpaBU OE30MaCHOTO
TpyAa; B OTYETE MPABWIBHO W aKKypaTHO BBINOJHSET BCE 3alHCH, TaOIHIBI, PUCYHKH,
YEepTEKHU, TPAPUKH, BEIYUCICHHSI, TPABIIILHO BBITIOIHIET aHAIN3 MTOTPEITHOCTEH.

Onenka 4 crTaBUTCS B TOM cCllydae, €CJIM YydYalllMiics BBINOJHUI pPaboOTy B
COOTBETCTBUU € TPeOOBaHMSMH K OLIEHKE 5, HO JOIyCTWJI JBa-TPU HEJO0YeTa, He Oonee
OJIHOM HerpyOoi OMMOKH U OAHOTO HEJJ0YeTa.

Onenka 3 craBuUTCS B TOM Cly4ae, €ClIM Yy4YalluWCs BBIMOJIHWI palboTy He
MOJIHOCTBIO, HO OO0BbEM BBIOJIHEHHOM YacTH TaKOB, YTO TMO3BOJSET TMOJYYUTh
MpaBUJIbHBIC PE3YJIbTAThI U BHIBOJIbI, €CJIM B XO/I€ IPOBEICHUS ONBITA U U3MEPEHUN OBbLITU
JIOTYIIEHbI OIINOKH.

OneHka 2 CTaBUTCS B TOM cllydae, €CIM Y4YalllMiCS BBIMOJHUI palboOTy He
MOJIHOCTBIO M 00BEM BBIMOJIHEHHON paOOTHI HE TIO3BOJIAET C/ENIaTh MIPaBUIIbHBIEC BHIBOJIBI,
BBIUMCIICHUS; HAOJIO/IEHUs MPOBOIMINCH HEMpaBHIbHO. Tak ke OleHKa 2 CTaBUTCS B
TOM clly4yae, €clid ydalluiicsi COBCeM He BBINONHUI paboTy. Bo Bcex ciywasix oneHka
CHIDKAETC, €CIIM yyaluiics He coOmtoan TpeboBaHui MpaBuil 0€301acHOTO TPY/ia.

T'PA®UK KOHTPOJIbHBIX MEPOIIPUATHUI

10 KJTACCBI

| yeTBEpPTH Il yeTBepTH 111 yeTBepTH 1V gyeTBepTH
Konrpoxbnas . 15.11 31.01 15.02, 20.05
pab6oTa
11 KJIACCBI | yeTBEpTH Il yeTBepTH 111 yeTBepTH IV yeTrBepTH
Konrpoatuas 06.10 08.12 27.01 03.05
padora

OIIEHOYHBIA MATEPUAJ JJII MPOBEJIEHUA TPOMEXYTOYHOM
ATTECTAIMHA B 10 KITACCAX

Yacte 1

K kaxnomy u3 3amanuii Al1-A7 nanel 4 BapuaHTa OTBETa, M3 KOTOPBIX TOJBKO OJUH

HpaBHJ’ILHLIﬁ. HOMCp 9TOI'0 OTBETA O6B€I[I/ITC KPYKKOM.

Al.

Uy, M/c4

oV

Teno nBuxercs mo ocu Ox. Ha rpaduxe mnokaszana

3aBUCHUMOCTH IIPOCKIMU CKOPOCTU TECJIa HA OCh Ox ot
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BpemeHH. KakoB myTh, IpOMIEHHBIN TEIOM K MOMEHTY BpeMeHu t = 4 ¢?

Hém  2)8M 3)4d4m  4)5um

A2. Ha ropuzoHTaibHOM 1OJTy cTOUT sSK Maccor 10 kr. Koadduiment Tpenust Mexay mnojaom
n sumkoM paseH 0,25. K smuky B TOpU30HTaIbHOM HaIlpaBJIEHUU NpUKIaabiBatoT cuiry 16 H.
KakoBa cuna TpeHust MeX1y SUIUKOM U M10JIOM?

1)0H 2)2,5H 3)4H 416 H

A3. BHemHue cuitbl coBepITuiIN Haa razoM padoty 300 J[x, mpu 5ToM BHYTPEHHSISI DHEPTHS raza
yBenunumwiachk Ha 500 /. B atom nponecce ras

1) otnan komuyecTBO TerioThl 100 [Ix 2) moxy4r1 KoJimuecTBo TernoThl 200 Jx

3) otnan koaudecTBO TerioThl 400 Ik 4) momy4rt koJimuecTBo TernoThl 400 Jx

A4. O6pEM 3 Mok Bogopoaa B cocyne npu temrneparype 300 K u ngaBinenun p: paBen Vi. Uemy
paBeH 00BbEM 3 MOJIb KUCIOPOIa B COCY/IE MPU TOU e TeMIlepaType U TOM e JaBJICHUU?

1) V1 2) 8V 3) 24V, 4) V1/8

A5. Paccrosnue MCKAY ABYMA TOYUCYHBIMHU JJICKTPUYCCKHUMU 3apsiaMUu YBCIWYHUIIN B 2 pas3a, a
OJIMH U3 3apsAJ0B YMCHBIIINIIU B 4 pasa. Cuia QJICKTPUYCCKOI'O B3auMMOJCUCTBHS MCKAY HUMU

1) He WM3MEeHMIIaCh 2) ymeHblIuiach B 4 pasa 3) yBenuumiack B 4 pasza 4)
yMeHblImach B 16 pa3

A6. Ha pucyHKe MOKa3aH y4acTOK LIEMH IOCTOSHHOIO ToKa. KakoBo compoTuBicHHE 3
3TOTO y4acTka, eciu r = 1 Om? H:fl_@_w
1) 70M  2)250m  3)20M  4)30wm
A B
0 u
B r
A7. T— Y100bl IKCIEPUMEHTAIBHO TPOBEPHTH, YTO KECTKOCTH YIIPYroro

CTCPIKHA 3aBUCUT OT €T0 MJIMHBI, HA10 UCIIOJIb30BATh APy CTAJIBHBIX CTCp)KHCfI
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1)Aub 2)buB 3)Bul' 4)bul

Yacrtpb 2

B 3amanmsx B1-B2 tpeOyercss yka3aTrh MOCIEAOBAaTENbHOCTh IU(P, COOTBETCTBYIOLIMX

[IPaBUJIBHOMY OTBETY. OTy IOCJIEI0BATEIbHOCTh CIEAYET 3amucaTb B TEKCT IPOBEPOYHOU

pabotsl. (Lludpsl B 0TBETE MOTYT HOBTOPATHCS).

B1. Bpycok aBuxeTrcss paBHOMEPHO MO TOPU3OHTAIBHON MOBEPXHOCTU. YCTAHOBUTE JIJIsI CHIIBI

TPECHUA COOTBETCTBUC MCKAY IapaMCTpaMu CHJIbI, IICPCUMCICHHBIMU B IICPBOM CTOH6HC

Ta6J'II/IIIBI U CBOMCTBaMU BCKTOpa CUJIbI:

1)
2)
3)
4)
5)
6)
7)
8)

BCPTUKAJIbHO BHU3

IIPOTUB HAIIPAaBJICHUA BEKTOPA CKOPOCTHU

BCPTUKAJIbHO BBCPX

00paTHO MPONOPIMOHAJIEH IJIOLIAAN TOBEPXHOCTU OpycKa
MIPOTIOPIIOHAJICH CHJIE HOPMAJIBHOTO JIABICHUS

00paTHO MPOTIOPIHOHAJICH CHJIE HOPMAJIBHOTO JTaBICHUS
MPOTIOPIOHAJICH TUIOIIA 1 TOBEPXHOCTH OpycKa

HE 3aBHCHUT OT IUIOIa 1 TOBEPXHOCTH OpycKka

3anumuTe B TaOaUILy BeIOpaHHbIE UGB A1 Kaxa0i ¢puznueckoil BennuuHbl. L{udpsl B oTBETE

MOT'YT ITOBTOPATBHCA.

Hanpasnenue BekTopa

Monaynb BekTOpa

B2. Kamenb OpoiiieH BepTUKAIbHO BBEpX. MI3MEHSIOTCS M MepedrcIeHHble B IIEPBOM CTOJIOLE

(bH?)H‘iCCKI/IC BCJIIMYMHBI BO BpEMs €0 IBUKXCHUA BBEPX U €CJIIM U3MEHAIOTCS, TO Kak?

YcTaHOBUTE COOTBETCTBHE MEXAY (U3NYECKUMHU BEIUYMHAMHU, MEPEYUCICHHBIMH B TIEPBOM
CTONOIe, ¥ BO3MOXHBIMU BHUJAMHU HX H3MEHEHUN, MEPEeYUCIEHHBIMH BO BTOPOM CTOJOLE.
Bnusinuem conpoTuBieHus Bo3ayxa IpeHeopeyb.

OU3NYECKUE BEJIMUYMHDBI

A) CKOpPOCTh

b) yckopenue

B) KHHCTHUYCCKAsd SHCPIr'ud

F) NOTCHIMAJIbHAA SOHEPTUA

NX N3MEHEHUW A

1) He u3MeHseTcs

2) yBEeIMYUBACTCA

3) yMeHbIIaeTcst
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OtBeToM K 3aanuto B3 Oyaetr HEKOTOpoe uncio. DTO YUCIO HAJIO 3alMcaTh B MECTE /ISl OTBETA.

Enununer pusznuecknx BeIWYUH UCaTh HE HY)KHO. Hike oopmute pemienne 3aaaun.

B3. BeruncnuTe cuily ToKa B IeNU IPU MOAKIIOUEHUH K UICTOYHHUKY NMOCTOsIHHOTO Toka ¢ DJIC 6

B u BHyTpeHHUM compoTuBieHreM 1| OM pe3ucTopa ¢ 3JIEKTPUYECKUM CONPOTUBIEHUEM 2 OM.

OtBeT

OtBeT

3aIlMUIIUTEC YUCJIOM, BEIPA)KCHHBIM B aMIICpax.

A

OLIEHOYHBIA MATEPHAJI i1 MPOBEJEHUS MPOMEXYTOUHOM
ATTECTALIMUM B 11 KITACCAX

JldemoBepcust

K xascoomy 3adanure 1-10 oano neckonvko omeemos, u3 Komopvlx moivKo 0OUH GEPHbLIL.
Pewume 3adanue, cpagnume NoOIYYeHHLIL Omeem ¢ NpedlodCceHHbIMU. B omeeme ykadcume
HOMeD 3a0anusi U COOMEEMCMEYOUYI0 OVKEY € NPAGULLHBIM OMBENOM.

1.

3.

Ha pucynxe uzobpadiceno Osudicenue nonoxcumenvuo sapsxcennot © © © @

yacmuybl 6 O0OHOPOOHOM MASHUMHOM NOAe, AUHUU MASHUMHOU ® @ ,0 ©

O—>"

un?ym;uu Komopo2o  nanpagienvi K Haomooamenio.  Cuna, o oo o
0eticmeyiowas Ha 3apsdicennyio Yacmuyy, Hanpasiena: 5

®@ @ ®@ @

A. 6nuz b. 6sepx B. enpaso I. neso.

Yemy pasen macHumuwlii nomox @ uepes xoumyp niowaowvio 10 cm? 6 00HOpooHOM

Mmaznumuom none ¢ unoykyueti B | pasnoii 20 Tn, ecnu y2on mescoy eekmopom unoyKyuu

B u nopmansio xk nnockocmu koumypa pasen 45 °?
A.\2-10B6; b.10-2B6; B.10B6; I. 10N2 B6; JI 10-2/2 Bé.

B uoeanvnom snexmpuueckom KonebamenbHOM KOHmMYpe eMKOCmb KOHOencamopa 2
Mrk®D, a amnaumyoa Hanpsaxcenus Ha wem 10 B. B makom KoHmype MakcumanibHas
OHep2Us MACHUMHO20 N0 KAMYWKU PAGHA.

A. 100 . B. 0,01 [c. B. 107 IIxc. I 10 IDre. . 20 [orc.

Kak usmenumcsa uacmoma xonebanuii Mamemamuiecko20 MAAMHUKA, €ClU €20 ONUHY
yeenuuums 6 4 paza?
A. He uzmenumcsa. b. Veenuuumca ¢ 2 paza. B. Yeenuuumcesa 6 4 paza. I'. Ymenvwumces 6

2pasa. [I. Ymenvwumces 6 4 pasa.

5. Yacmoma xonebanuii ucmounuxa eonnsi pasma 0,2 c?, ckopocmv pacnpocmpanenus
goanwl 10 m/c. Yemy pasna onuna eonnul?
A. 0,02 m. b. 2 m. B. 50 m. I'. Ilo ycnosuio 3a0auu OMuUHy 0JHbL
onpeoenumy Helwb3sl. H. Cpeou omeemos A-I" nem npasunvrozo.
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Y6eIUUEHHbIM,

6. Ha pucynke uzobpasceno npenomienue c8emosoco NyYKd HA 2paHuye 6030yX—
cmekno. Yemy pasen nokazamenv npenomaenuss cmekia? Omeem 3anuwiume c

MOYHOCIBIO 00 0ECAMBbIX.
A 08 b 1,0 B. 14 r 12,0

7. Ecamu npeomem Haxooumcss om cobuparouwiei JauH3bl HA paccmosnuu 0Ooavuue
0801IHO20 (DOKYCHO20 PACCMOSHUSL, MO e20 u300padicenue 6yoem

3F 2F F F 2F 3F

o ~ T/
A. OeticmeumenbHbiM, yMenbuleHHbIM, bB. OeticmeumenvHblm, *-y

B. MHUMDBIM, YMEHbULEHHbIM, I MHUMDBIM, Y6ETUUEHHbIM

8. Pacnonoxcume nepeuucieHuvie Hudxice 6UObl NEKMPOMACHUMHBIX UZIYYEeHUU 8
nopsioke  ysenudenus Yacmomai:
A. ynempaghuonemosgoe uznyuenue;

B. suoumwiii ceem;
B. ungpaxpacnoe uznyuenue;
I'. paouosonnul.

9. Amom nampus **Nazz cooeporcum
A. 11 npomonos, 23 neumpona u 34 anekmpoua,

b. 23 npomowna, 11 neumponos u 11 snekmponos,
B. 12 npomownos, 11 neumponos u 12 snekmponos;
I 11 npomonos, 12 netimporos u 11 snexkmponos

10. Onpedenume neussecmuulil 371eMeHm, 00PA308ABUUICA NPU NPOMEKAHUU SAOEPHOLL
peakyuu:
27 4 30
s Al+;He— P + X

A. npomon  B. neumpon B. snexmpon I arnvgha-uacmuya

11. Ie3uii oceewjarom HCENMBIM MOHOXPOMAMUHECKUM CE8EMOM €  ONUHOU  BOJIHbI
0,589:10°u. Paboma evixoda snexmpona 1,7-10*° . Onpedenume xurnemuuecxyio
9HEPeUIO BLIIEMATOUUX U3 Ye3usi YOMOINEKMPOHO8 U 8blpa3sume ee 6 3B.
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®OPMBbI YYETA PABOUYEN ITPOT'PAMMBbI BOCIIUTAHUSA

Coaep:xxanne padoudeii mporpammsl 10 kiacca

(68 gacos, 2 yaca B HEJIEIIO)

Coaep:kaHue BOCIIMTAHUA KosmmuectBo

Ne | Ha3zBanme pasjgena

4acos
1 | HayuHnslii meTog HNHurennexryanpHoe Bocnuranue: @DopMupoBaHue 1
MO3HAHUSA MPEJICTaBICHUN O HAYYHON KapTHUHE MUpa.
MPHPOABI

2 | Mexanuka WHuTemekTyanbHoe  BocmuTanue: DOpMHpOBaHHUE 26

MIPEACTABJICHUHN O HAYYHOW KapTHHE MUpA.
OcBoeHne OOIIEHAyYHBIX METOJIOB: HaOMIOACHHE,
M3MepEeHue, SKCIIEPUMEHT, MOIETTUPOBAHUE.
3 | Moaekyasipnas HHTennekryansHoe Bocnuranue: @DopMupoBaHHe 17
¢usnka. Mpe/ICTaBICHUI 0 HAyYHON KapTHHE MHUpa.
Tepmoaunamuka
DKOJIOTHYECKOE BOCITUTAHHUE: DKOJIOTHYECKHE
npoOJieMBbl  WCTOJB30BaHUS  PA3JIMYHBIX  BUJIOB
TOIUTMBA B JBHWTATENsIX BHYTPEHHETO CrOpaHHS W
nytd ux pemieHus. OopMHUpOBaHUE «HOOCHEPHOTO
MBINIUICHUS) OOpalieHuss Ha Ypokax (u3uMku K
OCHOBHBIM BOIIPOCAM IJI00QJIbHOM SKOJIOTHH.

4 | DaeKTpoAMHAMMKA | VHTEIUIEKTyalbHOE BOCITUTAaHHUE: OcBoenne 20
0OIIIEHayYHBIX METOJIOB: HAOJIOJCHUE, H3MEpEHHE,
9KCIEPUMEHT, MOJIEITUPOBAHHUE.

JINYHOCTHOE BOCHIHTAHHE: PACKPBITh IIEHHOCTHbBIE
acrekTbl (U3MKU KaK HayKd, IPOSBISAIOLIUECS MPU
B3aUMOJIeHiCTBUN C JpYrUMH obnactamMu
YeJI0OBEUECKOM JeATeNbHOCTH.
3nopoBbecOeperaroiiee BOCIIUTAaHHUE!
HeoOxoauMocTs  COOMIOAECHUS NPaBUI  TEXHUKHU
0€30IIaCHOCTH NpH  paboTe C 3IIEKTPUUECKUMHU
npubopaMM Ha ypokax, B ObITY M IOCIeayrolei
po(ecCHOHATBHOM IS TETbHOCTH

5 | lloBTOpenune 4

Hroro 68

B TOM uHciIe KOHTPOJIbHBIX padoT 5

J1a00paTOPHBIX padoT 5

Conepxanne padoueii nporpammsl 11 kiacca
(68 vacos, 2 yaca B HEJEIIO)
Ne | HazBanmue pa3aeiia Coaepikanue BOCIMTAHUA KoanuecrBo
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4acos
1 | OcHoBbl WnTemnekTyanbHoe  Bocnuranue:  OCBOEHHE 11
3JIEKTPOAMHAMMKH | 00IICHAYIHBIX METOJIOB: HaOII0ICHHE,
(mpoosKeHue) M3MEPEHHUE, SKCIICPUMEHT, MOJICITUPOBAHHE.
JInunoctHOE BOCITUTAHUE: dopmMUpPOBaHUE
[IEHHOCTHOTO  OTHOIIEHUS K MPAKTHYECKUM
BO3MOJKHOCTSIM ¥ JIOCTH)KCHHUSIM COBPEMEHHOM
HayKH.
2 | Konebanus u UnrennexryansHoe BocnuTanue: ®opmupoBanue 18
BOJIHBI MIPEACTABJICHUHN O HAYYHOW KapTHHE MUpA.
3 | OnTuka TpynoBoe Bocriutanue: OCBOCHHE MPAKTHICCKOTO 16
MIPUMEHEHUS HAYYHBIX 3HAHUW (PU3UKH B KUZHU U
MIPAKTHYECKON JIEATEIbHOCTH.
4 | KBanToBas JKOJIOTHYECKOE BOCIHUTAHUE. DKOJOTHUECKHE 16
¢usuka nmpoOseMbl  paboThl  aTOMHBIX  craHnmid. U
BO3/JCUCTBUS PAJMOAKTUBHBIX H3IYy4YEeHUH Ha
JKWUBBIE€ OpPTaHU3MBI.
JInunoctHOE BOCITUTAHUE: dopmMHUpOBaHUE
TBOPYECKOTO  MBIIIICHUS TPH  3HAKOMCTBE
y4alUuXCcsi C OCHOBHBIMH JTallaMH MOJYy4YEHUs
Hay4yHbIX 3HAaHUW W C HMEBUIUMU MECTO B
HUCTOpUH (UBHKKA HAYYHBIMH 3a0TyKICHUSMH U
ommbOkamu. KopmyckyasipHO-BOJIHOBOW Tyaau3M.
Mopenu aromoB Tomcona, Pesepdopraa, bopa.
5 | CTpoenue MHTennekTyansHoe BocnuTanue: MopMUpOBaHUE 3
Bcesennoii MPEJCTABICHUN O HAYYHOU KapTUHE MUpa.
OcBoeHue oOLIeHaYYHBIX METOJIOB B
aACTPOHOMMUHU: HAOJIOJICHIE U MOJCIUPOBAHNUE.

7 | IloBTOpenune 4
Hroro 68 yacoB
B TOM 4mciIe KOHTPOJIBbHBIX padoT 5
J1a0opaTOPHBIX padoT 6

59




