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c. bepeszoska 2024







MNOACHUTEJIBHASA 3AIIMCKA
Pabouas nporpamMma no yyeoHoMmy npeamety «Pusuka» anga 10-11 kmacca

COCTaBJICHA Ha OCHOBC CICAYIOMMNX HOPMATHUBHBIX TOKYMCHTOB!

@denepanbHblii TOCYJApPCTBEHHBI CTaHAAPT CpeAHEero ooOuero oOpa3oBaHMS,
YTBEPXKAEH npukazom MunucrepcrBa npocBenieHus or 17 mas 2012 r. Ne
413(pen. ot 12.08.2022r.)

OcHoBHas oOpa3oBaTeabHas MporpaMMma cpeiHero ooiiero oopasosanus MbOY
«bepesosckas COI» (yrBepxaena mpukazom ot 04.07.2024 Nel63).

[lonoxenne o paboueld mnporpamme yuyeOHoOro mnpeamera, kypca MBOY
«bepeszosckast COLL» mpukas ot 31.03.2022r Ne57).

VYueOHsbiil mian cpegnero obmero odbpazoBanus MBOY «bepeszorckas COIL»
(yrBepkaeH mpukazoM ot 23.08.2024 Nel69)

Kanennapusiii yueOnwiii rpapuk MBOY «bepeszosckas COILL» (yTBepxkiaeH
npukazom ot 23.08.2024Ne169)

[Tpu cocTaBneHun padbodeit mporpaMMbl ObLTA UCTIOIB30BaHBI CJICIYIOIINE
y4eOHO-METOIUUECKUE MaTEePUAJIbI:
- denepanbHOM TTpOorpaMMbl cpeiHero odrero oopazoanus — Ousuka 10 —11
knaccel: MockBa, 2023;
B cootBeTCcTBUY C yueOHBIM IJIAHOM U KaJ€HAAPHBIM Y4EOHBIM IrpauKomM
MBOY «bepesorckas COII» na 2024 — 2025 y4eOHBIN IO/ HA U3yUYEHUE
¢dbu3uku (6a30BBIM YPOBEHB) Ha YPOBHE CpETHEr0 O0IIero o0pa3oBaHus
otBoauTcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefeno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEJIO).



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamMera « Ou3nKay JTOJIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh TPAXKAAHCKOM MO3UIIMN 00YJaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3allNig;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOYasl SCTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKONH KYJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa JEATEIbHOCTH HKOJOTMYECKOM HampaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKU  OCYHIECTBIISITH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajanu3a MMEIONTUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUAX PEajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEOBATENICKON M MPOCKTHON JEATEILHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HaXOJWTh apryMEHTBI s JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00JacTeil;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh IOMCK, AaHAJIU3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM HazHAYeHUsS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallud UM CMST4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJIEHA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATH CBOM 00pa30BaTEIILHBIA M KYJIBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIOIICTO CIIOCOOHOCTH MOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAJIEHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJBbTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUs, KUIICHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCMONB3ysd (U3NYECKUE BEIIMYHUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUIl CMBIC HCIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHYECKasi SHEPTUsl XaOTHUYECKOTO JBWIKCHHSI MOJICKYJI, CpPeIHEKBaApaTHUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHE TMPOIECCHl U SBICHUSA, WCIONB3YsS (PU3NYECKHE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U UCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIWYHH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U JaOOPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpaATh (HU3MYECKYI0 MOJI€Nb, BBIACIATh (pU3MUYecKue BETUYUHBI U (HOpMYIIHI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3uvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTYy4aeMyI0 HH(OPMAITHUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1sl obecrieyeHus: 0€30MaCHOCTU MPU OOpaIlleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPaboOTy TPYNIbl, PANUOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXXaTh CHOPMHPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
¢u3ndIecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBarh (pu3nUeckue sBICHUS (MPOIECChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIHUMCS 3apsill, AJIEKTPOMarHUTHbIE KoyieOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHass U HMCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIIEKTPOMArHUTHBIC SIBICHUSI (MPOIECChI), HMCHONB3Ys (U3MUECKHE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKU, SHEPTUs 3JIEKTPUUECKOrO0 M MAarHUTHOTO IOJIeH, MEpPHOj U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIOJIb3YeMbIX BEIUYHH, WX OO0O3HAUYCHWS W EIWHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acToTa CBETA, YHEPTUs U UMIYJIbC (POTOHA, MEPUOJ NOJIypacaaa, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKOM BEJIMYNHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHENHOTO pacpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUs MaccOBOro uucia, nocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHa;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUIOTE3y Y4YeOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METOJIbI OLIEHKH MOTPENTHOCTEN U3MEPCHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM UCCIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemarh pacy€THBIC 3a7a4d C SIBHO 3aJlaHHON (DU3UYECKOW MOJIETIBIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJIUYUHBI;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETAILIMU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUSI B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON >KHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TpyINIEe C BBINOJHEHUEM pA3JIMYHbIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pabOTy TpYINIbl, palMOHAIbHO paclpedessiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESATEIIBHOCTD B HECTAHAAPTHBIX CUTYalUAX, aICKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccMaTpUBaeMoil mpod

COJEPKXAHUE OBYUYEHUA
10 KIJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 IO3HAHMS

®usuka — Hayka o npupoxae. Hayunbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp 3KkcnepuMeHTa W TEOPUHM B NPOLECCE IO3HAHHS IPUPOABI.
DKCNepuMEHT B (hU3UKE.

MogenupoBanue (QuU3MUECKUX SBJICHUN M MporeccoB. HayuHble rumoressl.
duznyeckne 3aKOHBI U TeOpHUH. [ 'paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B MPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu



AnanoroBele U UU(DPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MAaTEepUAIbHOM TOUYKH, WX MPOCKIHU HAa OCH CHUCTEMbI KOOPAWHAT.
CiioxxeHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOEe IBIKeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEpPEMEIICHUA
MaTepualbHOM TOYKH OT BPEMEHH.

CBoOoaHOoe nazieHre. Y CKOpeHue CBOOOIHOTO MaeHUSI.

KpuBommHeitHoe  nBWkeHue. [[BUKEHUME  MaTepUalibHOM  TOYKH 1O
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YCTpOMCTBA UM TMPAKTUUECKOE TPUMEHEHUE: CIUJIOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopnenp cUCTeMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Tes B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTRE.

HaGmonenune nBvkeHHs] Tejda, OPOIICHHOTO IOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO aICHUS.

Hanpasnenne ckopocTH npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOIIEHHS MEXAY MOYTSIMH, NPOUIACHHBIMM TEIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHHS MaprKa B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUJI MaTepUaJIbHON TOYKU. TpeTui 3aKkoH Hbr0TOHA 1711 MaTepUaJbHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoybkeHus1, kaueHus ). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbXEeHUs U cuiia TpeHus nokos. Kosadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COJIIOTHO TBEPAOIO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTPOHCTBA M MPAKTUYECKOEC MPUMEHEHUE: MOAIIMITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHEHUE MacC B3aMMOICHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne nBuxeHns OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIMX B MPYXUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIium.

UccnenoBanne ycinoBuil paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MatepuanbHOW TOYKM (Tesa), CUCTEMbl MaTE€pUAJIbHBIX TOYEK.
NMnynbec cuiabl U W3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOWU SHEPTHUH.

[TorennumanbHas SHEprus. [TorennmanbHas SHEprus yOpyro
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuuWanbHass  SHeprusi Tena  BOJIU3HU
MOBEPXHOCTH 3EMJIH.



[ToreHumnanbHBIE u HENOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAJIBHBIX CHJI C W3MEHEHUEM MEXAHUYECKONW HSHEPrMU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vyenuueckuii axcnepumenm, 1abopamoprvle pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHWEM MEXaHMYECKOW HEepruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyasipHasi pU3MKa M1 TEPMOANHAMHMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWIKECHUS W
B3aMMOJICMCTBUSl YacTUl] BellecTBA. MoJelnu CTpOECHHUsI Ta3oB, KUIKOCTEH W
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJICKYJISIPHO-
KMHETHYECKOH TEOpUH HJCIbHOr0 Ta3za. AOCOJIOTHas TeMIeparypa Kak mepa
CpElIHEM KWUHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThl rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbTroHa. M30mponecchl B UI€AIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemiecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHNM.

OnbiThl 10 TU(Py3Un KUJIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrus  OJHOATOMHOTO  HWJealbHOTO  Ta3a.  Buael  Termsonepenauu:
TETJIOMPOBOIHOCTh, KOHBEKIIMS, U3TyueHUEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3aKOHAa TEPMOJAMHAMHUKUA K u3ompoiieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatumMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbl. [lukn KapHo u ero xosd@uumeHT mosIe3HOTO
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3HEPruM Tejia IMPU COBEPIICHHH PadOThI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAJKHOCTH BO3ayxa. HacellleHHBIM map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctaiioB. JKuakune xpucramibsl. CoBpeMeHHble Marepuanbl. [lnaBineHune u
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJYUYEHHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanus KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3iiekTpuueckoro mnojsa. IIpuHnun
CYNEPHO3ULUH HNEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  anexrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN anIapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M MIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.



[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEeKTpUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DIEKTPUYECKOE COMPOTUBJIIEHUE. Y AEIBHOE CONPOTUBJIEHUE BELIECTBA.
IlocnenoBaTenpHOE, NapAILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJHOM (3aMKHYTOM) aneKTpuueckoil enu. KopoTkoe 3ampikaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U puMecHast IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zax. CaMOCTOSITENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN TUO/, TaThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe w3MepeHue BIEKTpPOABMXKYLIEH cuibl. KopoTkoe 3amMblKaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepeHre 3eKTpOABMKYLIEH CUJIbI UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kiiacce oCylIeCTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€Ml € KypcaMu MAaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHUE (QYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCH KOOPAMHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe BUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPDHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLUALUS,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHuE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.



11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHaAs UHOYKUUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bextop MarHutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOW MHAYKIMU. KapTuHa JIWHHWA MarHUTHOU
WHIYKIWHU M0JI1 HOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOAHUKA € TOkoM. KapTuHa JnHMHMN WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOrO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabota cuibl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BeEkTOpa MarHUTHOM
WHJYKIUUA. OJEKTPOABMIKYIAST CHJIA HWHIAYKIUMUA. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, IBUXKYIIEMCS IOCTYNATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHruuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMATrHUTBI, J3JICKTPOJABUrATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTbD JJIEKTPOABHMXKYILEW CUJIbI MHAYKIMUA OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHME CaMOUHIYKIIVH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO OIS KATYIIKHU C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUSA dJIEKTPOMAarHUTHOW HHAYKIUU.

Paspnen S. KonneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
IMapmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa U ($asza xosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHEHUE TapMOHHUYECKUX
kosneOanuii. [IpeBpalenrie sHeprun nNpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCIbHOM KOJe0aTeTbHOM KOHType. AHAJIOrus MEXIy MEXaHUYECKUMHU H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsX. BbIHYKEHHbIE MEXaHUYECKUE
kosnieOanus. Pezonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4yecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECCKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasITHUK).

Hab6monenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu mOCHENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
VHIYKTUBHOCTH U KOHJAEHCATOPA.

Mojenb JIMHUU 3IEKTPOINIEpEaaUH.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

NccnenoBanre 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.



HccnenoBanne NEpEMEHHOTO TOKAa B LENM W3 IOCIEI0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60TIHbL

Mexannyeckue BOJIHBI, yClOBUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacnpoCcTpaHeHus W JiuHa BOJHBL [lomepedHble W MPOJAONBHBIE BOJIHBI.
WuTtepdpepentus u nuPpakuust MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3NYYEHHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPETOMIICHUE, MoJisapu3aius, Audpakius,
untepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE SJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI paguOCBs3U U TeleBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JIMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Auppakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpeJIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonMHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbIl ICTOYHHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroja IMOJIHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxHBIN cocTaB Oemoro ceera. L[Ber.

CoOwuparomue ©  paccewBarolue JuH3bl. ToHKas mauH3a. DOKycHOe
paccTosiHUEe M ONTUYEeCKas Cujla TOHKOM JMH3BL. [locTpoenue wu3oOpakeHuil B



coOuparoumx 1 paccenBaronux jduH3zax. Gopmyna TOHKOW JUH3BI. YBeJIWYEHUE,
JlaBaeMoe JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmMOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakmus cBera. JudpakuroHHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMYMOB TIpM  MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(pakmoHHas peméTka, moJIpousl.

Llemoncmpayuu

[IpsmoniHEHOE pacHpOCTpPaHEHUE, OTPaKEHHUE M TPEIOMIICHUE CBETA.
Onrtrueckue mpudOopHI.

[TonHoe BHYyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

UccnenoBanne cBOMCTB U300payKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3znesn 6. OcHOBBI crIeNMAIBLHON TEOPUM OTHOCUTEIBHOCTH

['paHubl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynater
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaIICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKOM YaCTHULIbL. DHEPIUs
MTOKOSI.



Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. Dnemenmot KBAHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEpruu (PoToOHA ¢ €r0 YaCTOTOU. DHEprus
U UMITyJIbC (pOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0oHBI
dororddexra. YpaBHenue DitHmreriHa ana dotosrpdexra. «KpacHas rpaHuna»
doTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboToaTuuk, coiHeuHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha YyCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenoranue 3akoHoB BHemHero ¢hoTodddexra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapuas wmognens artoma. lloctymarel bopa. WM3nyueHue u moryomnieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buawl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUr aToMa BOJIOPO/Ia.

BonnoBbie cBoiicTBa yactull. BonHbl ne bpowiist. KopnyckyisipHO-BOIHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHu4YecKkne yCTPOMCTBA M TMNPAKTHYECKOE IMPUMEHEHHE: CHEKTPajbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3ITYUCHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HabGnronenne nuHedyaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa

paguoakTuBHOTO wu3nydyeHus. CBolictBa anb(da-, OeTa-, raMMa-U3ITy4YEHUS.
BnusiHue paanoakTUBHOCTH Ha KMBBIE OPTraHU3MBI.



OtkpeiTHE TpoTOHAa M HeWTpoHa. Hyknmonnas moxens sapa I'eitzenGepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oera-pacman. I'amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

SAnepubiii peakrop. Tepmosinepusiii cuHTe3. IIpoOieMbl W TEPCIIEKTHUBBI
AIEPHON SHEPIETUKUA. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTETUKHU.

DOneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EqMHCTBO hrsnyeckoil KapTUHBI MUpa.

TexHuueckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znea 8. JiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHS acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSpKue 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KEHUE.

CosiHeuHasi cucTeMa.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMma «CHEKTpaJbHBIA KJIaCcC —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHE
3BE31. COBpeMEHHBbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CojHIa U
3BE3/. DTarbl )KM3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa006sa. PazOeranue rajgakTuk.
Teopus boisbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAesICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3BL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOH KapTHHE MHpPA, pOJib (PU3NUECKOU TEOPUHU
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
(¢u3znueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcsi C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, rumoresza, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U HUX IPOEKUMHU HA OCHU KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TIOCKUX (puryp u oobEéma ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOWM MPHUpPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOM MPUPOJE, ONTHYECKUE SIBIICHUSA B )KUBOW IMPHUPOJIE, JECUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O00pa30BaHUS KPUCTAJUIMYECKONW PEIIETKH, CIEKTPaIbHBIHI
aHaJn3.

leoepaghus:  marHUTHBIE TIONMIOCA 3€MJIM, 3K MArHUTHBIX  PYI,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: NUHWUMA DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONPUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBY-medb, MPOCKIIMOHHBIM ammapaT, BOJOKOHHAS OITHKA,
COJIHEYHAas Oatapes.






TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosimyecTBo yacos DJIeKTpOHHbIe (LN (POBbIE)
) NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
bu6moreka [IOK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Alumamitia ! https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 bubnuoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKHU 10 bubmorexa HOK
' pMoA https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
24

Hroro no pasaeny

Pazpea 4.

IAJIEKTPOJANHAMUKA



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

4.1 DJIeKTpOCTaTHKA 10 bubnnorexa [TOK
' P https://m.eds00.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpudYecKuid TOK. TOkU B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
2
PesepBHOe Bpems
68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

Ne i/t

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

JuexkTpoHHble (MU poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pazpea 1. JIEKTPOJAUHAMUKA

11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 bubnuotexa [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKre U JIEKTPOMArHUTHBIE 9 bubnuorexa [JOK
' KOJIcOaHusI https://m.edsoo.ru/7f41c97¢c
29 MexaHW4eCcKre U 3JIEKTPOMArHUTHbBIE 5 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢c
10 bubnuorexa [JOK
23 Onritia https://m.edsoo.ru/7f41c97c
24

Hroro no pazneny

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHOW TE€OpUH 4 bubnuoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuoreka [JOK
4.1 DNIeMEeHThl KBAHTOBOW ONITUKH 6 htt[i:: | /r(';.: dsoc])_.[rg (TFA1c07c
4.2 Crpoenue atoMa 4 Bubmmorexa LIOK

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



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

bubmuoreka [IOK

43 AromHoe #1po > https://m.eds00.ru/7f41¢97c
Hroro no pazneny 15
Paznen 5. DJIEMEHTbI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DneMeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?i?i&f:;ifﬁﬁﬂlcg?c
Hroro no pazneny /
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 4 l:tfri?;;f;;gﬁ/sfﬂwk
Hroro no pazneny 4
PezepBHOE Bpemst 3

68
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka KosmnyecTBo yacos
n/n IIpumeyanue
1 ®u3nka — Hayka o npupoje. Haydansle MeTo1bl TO3HAHMS 1
OKpPY’KaIoILlero Mupa
5 Ponb u MecTo pusnku B GopMUPOBaHNN COBPEMEHHOM HAyqHOU 1
KapTUHBI MUPA, B IPAKTUYECKOH JEATEIbHOCTH JIIOJIE
3 Mexannyeckoe nBuxkeHrue. OTHOCUTEIHLHOCTh MEXaHUYECKOTO 1
neuxkeHus. [lepemenienne, cKOpocTb, yCKOpEHHE
PaBHOMEpPHOE TPAMONIMHEWHOE IBUKEHHE
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE
CBoOoaHoe masieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS 1
7 KpuBonuneiiHoe npmxeHue. [[BrkeHne MaTteprabHOM TOUKH 1O 1
OKPYXHOCTH
8 [IpuHuun otHOCUTENbHOCTH ["anunes. HepuuaibHble CUCTEMBI 1
otcuerta. [lepBblii 3akoH HeroTOoHA
9 Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropou 3akon 1
HproToHa A MatepuaibHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 117151 MAaTEpPHAIBHBIX TOYEK 1
1 3akoH BceMupHoro tsarorenus. Cuna tsxectu. [leppas 1
KOCMHMYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1
13 Cuna tpenus. Koapdpuunent tpenns. Cuiia COnpoTUBIEHHS MTPU 1
JBUKEHHUM TeJa B )KUAKOCTH WM rase
14 [ToctynaTensHOE U BpalaTelbHOE JBIKEHHE a0COIIOTHO TBEPAOTO 1




tena. MoMeHT cunbl. [Iiedo cuitel. Y ¢a0BuUs paBHOBECUS TBEPIOTO
Tela

NMnynbc MmaTeprabHONW TOYKHU, CUCTEMBI MATEPUAIBHBIX TOYEK.

15 Nmnynec cuiibl. 3aKOH COXpaHEHUs! UMITylbca. PeakTuBHOE
JIBUKEHUE

16 Pabota 1 MmomtHOCTE critbl. KuHeTHdeckas SHEprusi MaTepUuaTbHO i
TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKOIl SHeprun
[ToreHunaneHas sHeprus. [loTeHnManbHas SHEPTHUS YIIPYTO

17 nepopMupoBaHHOU NpyKuHbI. [loTeHIIManbHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmanpHble U HEMOTEHUAIbHBIE CUJIbl. CBSI3b pabOThI

18 HEMOTEHLIUAJIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW YHEPIUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUU

19 JlabopaTtopnast pabora Nel «M3yueHne 3akoHa COXpaHEHUS
MEXaHUYECKOW SHEPTUHN»

20 Kontponbras padotaNel mo teme «Kunemartuka. Jlunamuka.
3aKOHBI COXPAHEHUS B MEXAHUKE»

21 OCHOBHBIE NIOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPHUH.
bpoynoBckoe aemxenue. Juddy3us

29 XapakTtep ABMKEHUS U B3aUMOJCHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHHs Ta30B, JKUJIKOCTEW U TBEPIBIX Tell

23 Macca monekyin. KonnuectBo BemectBa. [locrosunas ABoraapo

24 TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana
temrnepatyp Llenscus

25 Wneansheiii ra3 B MKT. OcHoBHOe ypaBHeHue MKT
AbGcomoTHas TeMIiepaTypa Kak Mepa cpeHel KWHETUYEeCKOH

26 SHEPrUM JBWKEHUS MOJIEKyJl. YpaBHeHHe MeHneneesa-

Knaneiipona




27

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

Jlaboparopuas pabota Ne2 «VccnenoBanue 3aBUCHMOCTH MEKTY

28 napaMeTpaMH COCTOSTHHSI Pa3pexeHHOTO ra3ay

29 W3omnporieccsl B HACATBHOM Ta3e U UX TpaguyecKoe
MpeCTaBICHUE
BHyTpeHHss sHEprusi TepMOAMHAMUYECKOI CUCTEMBI U CIIOCOOBI €€’

30 n3MeHeHus. KonmdecTBo TeruioTsl u pabota. BHyTpeHHSIsSI SHEpTHst
OJTHOATOMHOTO HJIEaTHHOTO rasa

31 Bune! Tennonepenaun

39 VY nenpHas TEMI0EMKOCTH BelecTBa. KoJimuecTBo TEoThl pu
Teronepenave. AnnadaTHBIN TIpolece

33 [IepBblit 3aKOH TEPMOJMHAMUKH U €T0 IPUMEHEHHE K
u3o0Ipoieccam

34 HeoGparumocTts mporieccoB B mpupoe. Bropoii 3akon
TEPMOIUHAMUKHU

35 [Mpunnun nevicteust u KI1/] TermoBo#i MammHb

36 Huxn Kapno u ero KITJ]

37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKN

38 O6o06matomuii ypok «MoutekymsipHas ¢puzuka. OCHOBBI
TEPMOIUHAMHUKI

39 Kontponsnas padoraNe2 o teme «MounekynsapHas (pU3HKa.
OCHOBBI TEPMOAMHAMHUKID)

40 [Tapoo6pazoBanue u koHeHcanus. Mcnapenue u KuneHue

41 AOCOmIOTHAS ¥ OTHOCUTETbHAS BIAXKHOCTh BO3ayxa. HachIeHHbII
nap

42 TBépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU3OTPOTIHS

CBOMNCTB KpHUCTAJIIIOB. >KI/II[KI/IC KpHUCTAJJIbI. COBpCMeHHLIe




MaTtepuabl

IInaBiaeHue u KpucCTajllin3anus. VY aenpHas TEmaoTa MaBICHHUS.

43 CyOmumarust

44 VYpaBHeHue TerIoBoro danaxnca

45 DnekTpu3anus Tei. DIeKTpUIecKuun 3apsa. JBa Buga
AIIEKTPUYECKHUX 3apSAI0B

46 [IpoBOIHUKH, AUANEKTPUKH U MOJTYIIPOBOIHUKU. 3aKOH
COXPAHEHHUS AEKTPUUYECKOTO 3apsa

47 B3aumonencreue 3apsinoB. 3akoH Kynona. ToueuHbI
ANEKTPUYECKUU 3aps]T

48 Hanpspoxk€nnocTs anexTpuueckoro nojst. [Ipuniun cynepno3unuu
ANEKTPUUECKUX MoJien. JINHNY HanpsyKEHHOCTH

49 PaboTa cun snexrpocraruaeckoro most. [lorenmnuan. Paznocts
MOTEHIIUAJIOB

50 [IpoBOIHUKY U TUANEKTPUKHU B IIEKTPOCTATUYECKOM TOJIE.
JlysnexTpuueckas MpOHUIIAEMOCTb

51 DnekrpoeéMkocTb. KoHnmencarop

59 DNEeKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOpa. DHEPTUs 3apsKEHHOTO
KOHJICHCATOPA.

53 Pemtenue 3amay.

[IpuHIMD neiicTBUS U IPUMEHEHHE KOHASHCATOPOB,

54 KOIMKUPOBAJIBHOTO alllapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTHUecKas 3alluTa. 3a3eMIIeHHE SIEKTPOpruOopoB
DNEKTPUUYECKUN TOK, YCIOBUS €ro CyllecTBOBaHMs. [10CTOSHHBIN

55 ToK. Cuna toka. Hanpsoxenue. Conporusnenue. 3akoH OMa aiis
y4JacTKa LEenu

56 IlocnenoBarenpHOE, NapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE




poBoAHUKOB. JIabopaTtopuas pabota Ne3 «M3ydeHne cMEIaHHOTO 1
COCZIMHEHUS PE3UCTOPOB

o7 PaboTta 1 MOITHOCTH AIeKTpUIEeCcKOro Toka. 3akoH J[xoyms-JIenmna 1
3akon Oma Jy1st OJTHOM (3aMKHYTOM) 3JIEKTPUYECKOH 1IETTH.

58 Kopotkoe 3ambikanue. Jlaboparopras padorta Ne4 «3mepenue 1
O/1C ucTouHuKa TOKa 1 €ro BHyTPEHHETO CONPOTUBIICHUS»

59 DeKTpOHHAs TIPOBOJMMOCTD TBEP/IBIX METAIIOB. 3aBUCHMOCTb 1
COTIPOTHUBJICHUS] METAJJIOB OT Temrieparypsl. CBEpXIpOBOINMOCTh

60 DNEeKTPUYECKUH TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB 1

61 [ToynpoBOAHUKH, WX COOCTBEHHAS ¥ IPUMECHAS TIPOBOIUMOCTD. 1
CpouictBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI

62 DIEeKTPUYECKHUH TOK B PACTBOPAX M pacIuiaBax 3JIEKTPOJIUTOB. 1
DIEKTPONUTHYECKAs JUCCOUMALUSA. DIEKTPOJIN3

63 DIIEKTPUYECKUH TOK B razax. CaMOCTOSTEIbHBIN U 1
HECaMOCTOSITEeNbHBIA pa3psa. Monnus. [1nazma

64 DNeKTpUYeCKue MPUOOPHI U YCTPOMCTBA M MX MPAKTUYECKOE 1
npuMeHeHwue. [IpaBuina TeXHUKH 0€301TacHOCTH

65 O6o0maromuii ypok «JIeKTpOJMHAMUKAY 1

66 KontponbHas padora Ne3 mo teme "DnekrpoauHamMuka'" 1

67 PesepBubiit ypok. O6o0maronuii ypok mo temam 10 kmacca 1

68 PesepBHblit ypok. O600maromuii ypok no temam 10 kiacca 1

68

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME




11 KVIACC

Nen/m | Tema ypoka KosmnyecTBo yacos
IIpumeyanue

1 ITocTossHHBIE MarHuTHI M BIX B3anMoJielicTBHEe. MaraHuTHOE T0JIe. 1
Bextop MarHUTHOM MHAYKUWH. JIMHUYM MAarHUTHOM MHIYKIUH

9 MaruauTtHoe noJje npoBoJHUKa ¢ TOKOM. OnbIT Dpcresa. 1
B3anmoelictBre MpOBOIHUKOB C TOKOM

3 JlabopaTtopnast pabota Nel«/3yueHre MarHUTHOTO TIOJIS KATYIITKH 1
C TOKOM»

4 JleficTBHEe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM. Cuna 1
Awmrnepa.

5 JlelicTBME€ MarHMTHOTO TOJISl HA JBMOXKYIITYIOCS 3apsiKEHHYIO 1
gactuiy. Cuna Jlopenma. Pabota cuel Jlopenna
DIJeKTpoMarHuTHas MHAYKIUs. [IoTok BEeKTOpa MarHUTHOM

6 uHaykuu. IJ1C uHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH 1
®dapanes

7 JlabopaTtopnas pabota No2 «MccnenoBanue siBICHUS 1
3IEKTPOMArHUTHON MHIYKITUN
NunyktuBHOCTS. SIBNeHue camonnaykuuu. IC caMOMHAYKIMH.

8 DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM. 1
DIEKTPOMarHuTHOE I0JIe
TexHuueckne ycTpoicTBa U UX IPUMEHEHHE: IOCTOSHHBIE

9 MAarHUTHI, JIEKTPOMArHUTHI, JIEKTPOBUTATENb, YCKOPUTEIN 1
3JIEMEHTApHBIX YAaCTHUILl, UHIYKIMOHHAs [1€Yb

10 O6o06maromuit ypok «MarHutHoe mnose. DIeKTpOMarHuTHas 1

WHTYKIIHS




11

Kontponsnas padora Nel mo reme «MarnutHoe moJe.
OneKTpOMarHuTHasE UHIYKLHS»

12

CBoboHbIE MexaHHUecKue Kojebanus. ["apmMonndeckue
Kosie0aHus. YpaBHEHHE TAPMOHUYECKUX KOJIeOaHUH.
[IpeBpatienue s3uepruu

13

JlaGopatopHnas padota Ne3 «OrmpeneneHne yCKOpEHHS
CBO6OHHOFO nmaacHus Mpu MoMOoIHr MagdTHUKa»

14

Kone6arenbabir koHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIC
KoJieOaHus B UACATbHOM KOoJieOaTeIbHOM KOHTYpe. AHanorus
MEXAY MEXaHUYECKHUMH U 3JIEKTPOMAarHUTHBIMU KOJIEOaHUAMHU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHUsI SHEPTUU B UACATBHOM
KoJie0aTeIbHOM KOHTYpE

16

[IpencraBnenue o 3aTyxaromux Kojaebanusx. BeiHyX/1eHHbBIS
MexaHu4ecKre Kojiebanus. Pesonanc. BeiHy X 1eHHBIC
AIIEKTPOMArHUTHBIC KOJICOaHUS

17

[Tepemennbid Tok. CHHYCOUAIBHBIA IEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOT0 TOKa. AMIUIUTYAHOE U IEUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HAMPSHKCHUS

18

Tpanchopmarop. [IponsBoacTso, nepenada u notpedieHue
AIEKTPUYECKON SHEPTUU

19

yCTpOﬁCTBO U IIPAKTUYCCKOC ITPUMCHCHUC DJICKTPHICCKOIO
3BOHKA, rcHEpaTopa NICpEMCHHOI'O TOKA, JIMHUHN QJICKTpOIICpCaav

20

DKOJIOTHYECKHE PUCKH ITPH IPOU3BOACTBEC JICKTPOOIHECPTUH.
KynLTypa HCIIOJIb30BaHUA JJICKTPOSHEPIUU B MMOBCEIHEBHOH
KHN3HH

21

MexaHu4yeckue BOJIHBI, YCJIIOBUA paClIpOCTPAHCHU. HepI/IOI[.
CKOpOCTL pacnpoCTpaHCHUA U JJIMHA BOJIHEI. HOHCpC‘IHLIe n
IPpOAOJIbHBIC BOJITHBL




3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp

22
3ByKa

23 DNeKTpOMarHuTHBIE BOJIHBI, UX CBOKWCTBA U CKOpocTh. [1Ikana
AJIEKTPOMArHUTHBIX BOJIH

24 [IpuHUUIIBI paIUOCBSI3U U TEIEBUACHUS. Pa3BUTHE CPEICTB CBSI3U.
Pannonoxanus

25 Kontponbhas padota Ne2 «Kosiebanus u BOTHBI

26 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA B OJTHOPOJHOU cpere.
Toueunslilt uctounuk ceera. JIyu ceera

97 OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus ceera. [locrpoenne
1300paK€HUH B IJIOCKOM 3epKajie

28 [Ipenomiienne cBera. [lonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHBIA yroa NOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 JlabopaTtopnas pabota Ne4 «M3mepeHue mokasaremns
MPEIOMIICHUS CTEKIIAa»

30 JIunzsl. [locTpoenne nzobpakenuii B muH3e. Dopmyrna TOHKON
JIMH3bL. YBEJINYEHUE JINH3BI

31 JlaGopaTtopHnas pabota Ne5 «OrmnpeseneHne OnTHIEeCKON CUITBI U
(hOKYCHOTO paccTOSTHUSI COOMPAIOLIEH JIMH3BI)

32 Jucnepcus cera. CrioxkHbIA cocTaB Oenoro ceera. L[Ber.

33 Nurtepdepennus creta. Judpaxmus ceeta. Judpakinuonnas
pemérka JI.p. Ne 6 «M3mepeHue ATUHBI CBETOBOW BOJIH

34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipuzanus ceera

35 OnTudeckue MpUOOPHI M YCTPOICTBA U YCIOBHUS UX O€30MTaCHOTO
MIPUMEHEHHUS

36 ['panu1IbI MPUMEHMMOCTH KJIaCCUYECKOW MexaHUKHU. [locTynaTel

CIeLHaIbHON TCOPHUU OTHOCUTCIIbHOCTHU




OTHOCHTENBHOCTh OJHOBPEMCHHOCTH. 33,M€I[JI€HI/IG BPEMCHHU U

37 COKpAIlICHUE JJTUHBI

38 DHEprusi ¥ UMIYJbC PEISITUBUCTCKON YacTUIIbl. CBSA3b MACCHI C
SHEPTUEH W UMITYJIbCOM. DHEPIHsl MOKOs

39 KonTtponsHas padora Ne3 «Ontuka. OCHOBBI CHICIIHATLHOM
TEOPUHU OTHOCUTEITHLHOCTH

40 ®ortonsl. opmyna [1nanka. JHeprus U UMIynbc GoTOHA

41 OtkpsiTHE U HccnenoBanue pororpdexra. OnbiThl A. I
CroneroBa

4 3akonbl poTodrhdexra. YpaBHeHne DUHIITEHHA TS
dbotorddexra. «KpacHas rparuiay Gororddexra

43 Hasnerune cBeta. OmprTe! I1. H. JlebeneBa. Xumudeckoe IeHCTBHE
cBeTa

m TexHuuyeckne yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE:!
(dboTormeMeHT, (HOTONATUNK, COTHEUHAs OaTapes, CBETOAHO/T

45 Pemrenue 3agad mo reMe «D1eMEHTHI KBAHTOBOM OIITUKIY

46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mmo paccessHuro o-
yactull. [InanerapHas Mmojens atoma

47 [Toctynater bopa

48 N3nyuenue u noruomienre (OTOHOB MPU MEPEX0e aToma C
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Buasl criekTpos
BonHoBsie cBorcTBa yactull. BosHsl 1e bpouis.

49 Kopnyckynsipao-BonHoBou gyanu3m. ClOHTaHHOE U
BBIHYXJICHHOE U3Ty4eHHE

50 OtkpsiTHe paguoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIPENICTICHUIO COCTaBa PaAMOAKTUBHOTO U3ITyYEHUS

51 CporictBa anbda-, 6eta-, raMMa-u3nydeHus. Bnusaue

PaaAnOAaKTUBHOCTH HA )KUBBIC OPraHNU3MbI




52

OTkpbITHE TPOTOHA U HEWTpoHA. M30Tombl. Anba-pacma,.
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa-pacnaia. I'amma-nu3nydenue

53

OHeprus CBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. SaepHpin
peaktop. [Ipobnembl, mepcreKTUBBL, IKOJIOTHYECKHE ACTIEKTHI
SIIEPHOU DHEPTETUKH

54

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA. MeTOo b
HaOJIIO/IEHUS] M PErUCTPAlUK 3JIEMEHTApHBIX YacTull. Kpyrislii
cron «DyHIaMeHTaIbHbIE B3aUMOICUCTBUS. ENTMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

55

Ortansl pa3BuTHs acTpoHOMUM. [IpukinanHoe u
MHPOBO33PEHYECKOE 3HaUE€HUE acTpOHOMUU. Buj 3B€31HOTO HEba.
Co3sBe3nus, spKue 3BE€31bl, IUIAHETHI, UX BUANMOE JBUKEHUE.
Conneynas cucrema

56

Counniie. ConHeyHas akTUBHOCTh. Mictrounuk sHeprun ConHua u
3BE3]T

57

3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKU. 3BE3/bI INIABHOW
MOCJIEI0OBATENIbHOCTH. BHYTpeHHEE CTpOECHHE 3BE3I.
CoBpeMEeHHbIE MPEJICTABICHUS O MTPOUCXO0XKICHUU U SBOJIOLINU
CouHIia 1 386311

58

Mineunbin [Iyte — nama [Manaktuka. [TonoxxeHue u 1BrxeHue
Counnna B [Nanaktuke. [Nanaktuku. Y€pHbIe IBIPHI B iapax
raJlakTHUK

59

Bcenennas. Paz6eranue ranaktuk. Teopust bosbioro B3peiBa.

60

PenukroBoe HU3JIyUCHUC. MeraranakTuka

61

HepeH_ICHHLIe HpO6J'IeMbI ACTPOHOMMUH.

62

O6o6maromuit ypok. Ponb ¢pus3nuku n acTpoHOMHUH B
9KOHOMUYECKOM, TEXHOJIOTHYSCKOMN, COITUAIBLHON M ATUUECKOM




cdepax IesaTeIbHOCTH YeJI0BeKa

O6o6maromuii ypok. Ponb u MmecTo GpuU3NKH U aCTPOHOMHUU B

63 COBPEMEHHOM HAYYHOU KapTUHE MUpa 1

64 O6o6maromuii ypok. Ponb gusnueckoii Teopun B pOpMHPOBAHUT 1
MpeCTaBICHUN O (PU3NIECKON KapTHHE MUpa
O6o06maromuii ypok. Mecto gpusndeckoil KApTUHBI MHpa B

65 o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX 1
MPEJICTaBICHUN O IPUPOJIE

66 PesepBHblit ypok. MarautHoe nose. DaeKTpoMarHUTHAs 1
WHIYKINS

67 PesepBHbIil ypok. OnTuka. OCHOBBI ClIEUATIBHON TEOPUHN 1
OTHOCHUTEIILHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usuka. D1eMeHTbl aCTPOHOMUHU U 1
acTpopHU3UKH.

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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