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[Iporpamma 10 ¢Qu3MKe Ha YpOBHE CpeaHEro o0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHMI U TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiabHOM mnporpammel, mnpeacraBieHHsix B ®I'OC COO, a
Takke ¢ yu€toM (eaepanbHOi paboueil mporpamMmbl Bocriutanus U Konueniuu
npenojaBanus yueobnoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPTaHU3AIUIX
Poccuiickoit  deneparnuu,  peaNM3yOMMX  OCHOBHBIE  00pa3oBaTeIbHBIC
MIPOTPaMMBI.

[Iporpamma no ¢usuke onpezaenser o0A3aTeIbHOE MPEIMETHOE COIepKaHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUs TEM M Pa3/IesioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4YaroIIMXCA.
[Iporpamma mo ¢usuke na€r NpeiacTaBiICHUE O UENSIX, COAEp)KaHWUH, OOIIeH
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS M Pa3BUTHS OOYYaIOLIUXCS CpPEIACTBAMHU
ydeOHoro npenmera «Pusnka» Ha yriayOoa€HHOM YPOBHE.

N3yuenne kypca Puinku yriyOJIEHHOTO YPOBHSI IMO3BOJISIET peaU30BaTh
3a/1a4yd POPECCUOHAILHOM OPHEHTALIMM, HAIPABICHO HA CO3/IaHHUE YCIOBUU JUIS
NPOSIBJICHUS] CBOMX HHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOy4JaromMmcsi, KOTOpble HEOOXOIMMBI JJId TMPOAOKEHHS 0O0pa3oBaHUs B
opraHu3alusx NpodecCHOHATBLHOrO O00pa3oBaHUsl MO Pa3IUYHbIM  (U3ZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIBLHOCTSIM.

B nmporpamme mno ¢usuke omnpeaensiorcs IUJIaHUPYyEeMble pe3yJbTaThl
OCBOEHHMSI Kypca (U3HKU Ha YPOBHE CPEIHEro OOIIEro 00pa3oBaHus: TUYHOCTHEIE,
MeTalnpeMeTHble, NpeaMeTrHole (Ha  yrayOnéHHom  ypoBHe). HayuHo-
METO/J0JOTUYECKON OCHOBOW JJisi pa3padOTKM TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOYyYaloUIUXCs, OCBOMBIIUX
nporpaMMmy 10 (u3MKe Ha YypOBHE CpenHero ooOimero oOpa3oBaHHS Ha
yIIyOJIEHHOM YPOBHE, SIBJSETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

[Iporpamma o gpu3uKe BKIIOYAET:

IUIAHUPYEMbIE Ppe3yJibTaTbl OCBOEHHUS Kypca (GU3MKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

cojiepKaHue yueOHOoTro npeamMera « Ou3ukKay Mo rojiaMm o0ydeHusl.

[Iporpamma 1o Qu3nke HMeeT NPUMEPHBIA XapakTep W MOXKET ObITh
HCIIOJIb30BaHa YUUTENAMHU (DPU3HUKH JIJIs1 COCTABJICHUS CBOMX Pab0YMX IpOrpamm.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY y4YHUTENEH U
MPEAOCTaBIsAET BO3MOXKHOCTH JUIsl peaju3allid  Pa3judHbIX METOJUYECKUX
MOJXO/J0B K NpPENoJaBaHHUI0 (U3MKH Ha YIIIyOJIEHHOM YpOBHE MpPU YCIOBHH
COXpaHEeHUs1 00s3aTeIbHON YacTH COEPKaHUs Kypca.

®u3rka Kak Hayka O HamOojee OONIMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KauecTBe y4eOHOro mpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY



3HaHHK 00 okpykaromieMm mupe. [1IkonpHBIN Kype PU3NKN — CHCTEMOOOPa3yOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢uzmyeckord reorpadueid u actpoHomueil. Mcnonp3oBaHME U AKTUBHOE
npUMEHEeHUEe (U3NYECKUX 3HAHMNA ONpeAeNusio Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DHEPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHs] HOBBIX MAaTepuajoB C 3aJlaHHbIMU cBoWicTBamu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MUpa oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSTh HAyYHBIN
METO/]I TO3HAHUS NP BHITIOJHEHUN UMHU YY€OHBIX UCCIEIOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpeHEro o01Iero 0opa3oBaHus MOJ0XKEH
pAA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISIETCS JOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (hPU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (U3UKU
o0beMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonara€T MCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3UYECKON HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3uKkM ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOoOIeMamMu.

Hoea npuknaonoit nanpaenennocmu. Kypc pusuku yriayOa€HHOTO ypoBHS
IpeJnoiaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHHUUECKHX M TEXHOJIOIMUYECKUX
NPWIOKEHUN M3y4YeHHBIX TEOpUd U 3aKkoHOB. [Ipu 3TOM paccmaTpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU U COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMOCPEACTBOM BBEIAEHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoliemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJOTHW, a Takke OOCYXIECHHUS
po0JIeM pallMOHATIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-ACSITENIbHOCTHOTO noaxonaa. s dusuku peanusanusi 3TUx
MPUHIIMIIOB 0a3UpyeTcsl Ha UCIOJIb30BAHUM CAMOCTOSATEIBLHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JielcTByolero ¢akropa ydeOHoro mpoiiecca. s yriy0n€éHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHHUYECKOrO0 JKCIIEpPUMEHTA,
BKJIIOYAIOIIETO (PPOHTANbHBIE YUYEHWYECKUE OMbITHI MPU M3YyUYEHUU HOBOTO
Marepuaia, JabopaTopHbie paOOThl U paOOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI



aBa cmocoba peanuzanuu  (usMueckoro mnpaktukyma. B mepBom  ciyuae
NpaKTUKyM npoBoautcs o B koHie 10 u 11 kiaccoB, nubo mocie mepBoro u
BTOPOr0 TOJYTOJUH B KaXJIOM M3 O3THUX KiIaccoB. Bropoi cmocod — 370
UHTETpanus paboT MpakTUKymMa B CHUCTEMY JIaDOpaTOpPHBIX padoOT, KOTOpbIE
MPOBOAATCSA B Ipoliecce u3yudeHus pazaena (temsl). Ilpu stom mox pabortamu
NPAKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE UCCIEOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIAaroBO MHCTPYKIHUU.

B nporpamme 1o @u3MKe CHCTEMa YUYEHHYECKOIO JKCIIEPUMEHTA,
7ab0opaTOpHBIX pabOT W MpaKTUKyMa MPEJCTaBleHA €IWHBIM IepedHeM. Brioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHMUECKUX MPAKTHUYECKUX PaOOT OCYLIECTBISETCS
y4aCTHUKaMU 00pa30oBaTEIbHOTO MpoIiecca UCXO/I1 U3 0COOEHHOCTENW OYPOUYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi kabuHeta ¢Qusuku. Ilpum sTomM obOecneunBaercs
OBJIaJICHWE OOYYaIOMUMUCS YMEHHUSMHU TMPOBOJUTH TMPSAMBIE U KOCBEHHBIC
U3MEpPEHHUs, UCCIEAOBAHMS 3aBUCUMOCTEH (DU3UUYECKUX BEJIMYMH U TMOCTAHOBKY
OTBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAacdYE€THBIX M KayeCTBEHHBIX
3amay. [Ipu 3TOM AJis pacd€THBIX 3a1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHON U HESIBHO 3aJIaHHON (PU3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJIHOTO paszjena Kypca, Tak U
MHTErpyupysl MPUMEHEHHUE 3HAHUM W3 pa3HbIX pa3zeinoB. /[ kauecTBEHHBIX 3a7a4
MPUOPUTETOM SBIIIOTCS 3a7aHUsl Ha OOBACHEHHME/TPENCKa3aHuEe TMPOTEKAHUS
(bu3HYecKUX SIBJICHUHN U MPOIIECCOB B OKPYXKAIOMIEH XKU3HHU, TpeOyroiue BoIOOpa
(bu3HYeCcKO MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k maTepualbHO-
TEXHUYECKOMY OO€eCNeuyeHHI0 y4eOHOro mpoiiecca Kypce (PU3MKU YriiyOJIE€HHOTO
YPOBHS Ha YPOBHE CpEeJHEro 00111ero o0pa3oBaHus JIOKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe O00OpyAOBaHWE [Jis BBIMNOJHEHUS YKAa3aHHBIX B Mporpamme Mo
(bu3NKe YYECHUYECKUX OIBITOB, JTAOOPATOPHBIX PAbOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
INPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
MEPEUNCIEHHBIX B MporpaMMe 10 (GU3HKE KIIYEBBIX JIEMOHCTpaIuil IS
UCCJICIOBAHUS  UW3Yy4YaeMbIX SIBJICHUHM M  TPOLECCOB, OMIHPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 00OpyJOBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX padoT
dbopMupyercss B BHJIE TEMaTHUYECKMX KOMIUJIEKTOB M OOECHEeYMBAETCsS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammmxca. TemMaTHYecKue KOMIUIEKTHI
71a00paToOpHOTO OOOPY/IOBAHUS JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM



MCIOJIb30BaHUU aHAJOrOBBIX M HU(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE TU(DPOBBIX JabOpaTOpuil.

OCHOBHBIMHU 1EJIAMH U3y4YeHUs QUMK B 001IEM 00pa30BaHUU SABJISIFOTCS:

(dbopMHpOBaHHE HWHTEpeca M CTpeMJIEHUS OOy4YaromMXcsd K HayYHOMY
U3YYEHUIO TPUPOABI, PA3BUTHE WX HHTEJUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HaHud U (popmMupoBaHUe
MCCJIEI0BATEIBCKOrO OTHOIIECHHSI K OKPYXKAIOLUM SIBJICHUSM;

(dbopMupoOBaHHE HayYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dhopmMupoBaHUe YMEHUN OOBSCHSTH SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX
3HAHWM U HAYYHBIX J0KA3aTEIbCTB;

dbopMupoBaHUEe NPEACTABICHUNH O poiu (U3MKH Uil Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTaBIICHUN 0 BO3MOXKHBIX  cepax  Oyayuiei
npoeCCUOHANILHON  JIeSITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOJArOTOBKA K
JaJbHENIIeMy OOy4eHHIO B ’TOM HAIPaBIICHUU.

JlocTkeHre 3TUX 1eneld 00ecreuynBaeTcsl pelieHueM CIeIyIoluX 3a1a4 B
rpoI1iecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHEr0 O0IIero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIIOYas  MEXaHHKy,  MOJEKYJSpHyl0  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPUUKHY;

(dbopMHpOBaHUE YMEHHUI MIPUMEHATh TEOPETUUECKUE 3HAHUA 1J11 O0BICHEHUS
(¢u3NYeCcKUX SIBICHUI B MPUPOJE W JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHbIX 3a7ady C SIBHO 3aJaHHOU
¢bu3nyueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/IaHHE
(¢u3nYecKol MOJENH, aJeKBaTHOM YCJIOBMSM 3aJayd, B TOM YHCJIE 3a]ad
WHXEHEPHOIO XapaKTepa,

NOHUMaHUEe (PU3NUYECKHUX OCHOB M TMPHUHIUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHHE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUA M IPOBEICHHUS
¢u3nyecKkux OSKCIEPUMEHTOB, aHaldW3a M HMHTEepOpeTanuud uHPopMaIu,
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

CO3JaHHe YCJIOBHM ISl pa3BUTUS YMEHHMM MPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITETbHOCTH, CBSI3aHHON
¢ (PU3UKOM.



B cootBerctBum ¢ tpeboBanusimu DPI'OC COO yriuyOnéHHBIH YPOBEHb
u3ydeHus: ydyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEAHEr0 OOIIero
oOpa3oBaHus BbIOMpaeTcss OOyYarOUIUMUCS, I[UIAHUPYIOIIUMH TPOAODKEHHUE
o0pa3oBaHus 110 CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODHIIS.

Ha u3yuenne pusuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTtcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJIEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemplii B mporpamMme mo (U3MKE MepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT SBIAECTCI PEKOMEHJOBAaHHBIM, YYHUTENb JeNaeT BBIOOD
NPOBENICHUS JIA0OPAaTOPHBIX PAOOT W OMBITOB C Y4YETOM WHIUBUIYAIbHbBIX
0COOCHHOCTEM 00yJaroIuXCsl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpnesn 1. HayuHblit MeTOA IO3HAHUS IPUPOABI.

®dusuka — pyHIaMeHTallbHAs HayKa o npupoje. Hayunsiit MmeTon no3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PUBNYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoxasl. Habmronenue u
AKCIIEPUMEHT B (pU3UKe.

Crioco6bl  M3MepeHus: (U3MYECKUX BEIUYUH (aHAJOroBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (a0CONOTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOIECCOB (MaTepuaIbHasi TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJealbHasl >KUIKOCTb, HJCAIbHBIA TIa3, TOYEUHBIH
3apsan). 'unore3a. PU3NyeCKuil 3aKOH, TPaHULBI €r0 MpUMEHUMOCTH. Dusndeckas
TEOpHs.

Ponp u MecTto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH TOCTOSIHHOTO TOKa MpH
MOMOIIHM aHAJOTOBBIX U MU(PPOBHIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ u(poBoit sadoparopueit mo dusuke. [Ipumepsl uzmMepeHus
(¢u3nYeCKUX BETUYMH MIPU TOMOIIY KOMIBIOTEPHBIX JAaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanundeckoe naBmxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuagbHONl TOYKHM, €ro MNPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHsIi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBbl KOOpPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajneHue. YCKOpeHHe CBOOOAHOro maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTU H
YCKOpPEHUS MaTepUaIbHON TOUKU OT BPEMEHU U UX Ipaduki.



KpuBonunennoe nBukeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepumon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJTHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, LIECTEpEHYAThIE U PEMEHHBIE MEepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI UccliefOBaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBHUKEHUN C HUCIIOJIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne nBuKeHHS Teja, OPOIICHHOrO TOJ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpaienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBHMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenre yckopeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  ycKOpeHUss ~ CBOOOJHOro  maAeHUs  (PEKOMEH]IOBaHO
HCIIOIb30BaHue UG POBOM 1a00OPATOPHH).

N3yuenue nBWXKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXY JallbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENa.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH TepHojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. /lunamuxa.



ITepBbii 3akoH Hprorona. HMHepumaneHble cuctemsbl otcu€ra. [IpuHuumN
oTHocuTenbHOCTH ["anmunes. HenmneprmanbHbie cUCTeMBbl OTCcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepuaibHONU TOUYKH.

Tperuii 3ak0H Hpr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MACCBI.

Cuna TskecTd. 3aBUCUMOCTH YCKOPEHHsSI CBOOOJHOTO MAJE€HUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBIKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBwKymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TPEHHSI CKOJBXKEHHUS M CUJIa TPEHUS
nokos. Koadduiment tpenus. Cuia CONPOTUBICHUS TPU ABMKEHUHM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBHKECHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuia Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCU€Ta.

ITpuHIUII OTHOCUTEIBHOCTH.

Kauenne naByX UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEHM  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOHUKAIOIIUX B PE3yIbTATE B3aUMOJICUCTBHS TEI.

HN3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JABMXKEHUHM OpyCcKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIMOTE3bI O HE3aBUCHUMOCTH BpPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IPYKUHE U
pPE3UHOBOM 00pasiie, OT X AehopMariii.

N3ydeHne NBUKEHUSI CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON YeEpE3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanrie nBHKeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCH: KPOHILITEWH,
CTPOMTEJIBHBIM KPaH, peMIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvt coxpanenus @ mexaHuke.

Nmnynbee MaTepuanbHON TOYKH, CUCTEMBI MaTepUalIbHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

HMMmnyiibe cUIIbl 1 M3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepualbHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cunsl Ha ManoM M Ha KOHEYHOM mepemenieHuu. [paduueckoe
MpeCTaBlIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass 3Heprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTenmmanbHas 3Heprust yrnpyro neGopMupoBaHHOW NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
Teja B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO Iapa (BHYTpU M BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHS] MEXaHUYECKOW SHEPTHUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHymm Ui WACaTbHOM KUJIKOCTH KakK CJIEACTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJIBL.

W3meHeHune sHEpruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mpeBpamieHuss KUHETUYECKOM W NOTEHLMAIbHOW DHEPrUU IIpU
JEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HEpruy Npu CBOOOIHOM Ma/IEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIA M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHHS OTEHIIMAIbHOM YHEPTUH MPYKUHBI C paOdOTON CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mousieky/isipHas pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU MEeOPUU.

OcCHOBHBIE TMOJIOXKEHUS MoJIeKyJIsipHO-KuHeTH4Yeckot teopun (MKT), wux
onbiTHOe oOocHoBaHue. [uddysus. bBbpoyHoBckoe ABWKEeHHE. XapakTep
INBW)KEHUSI W B3aUMOJCHCTBUS 4YacCTHI] BewecTBa. Mojaenu CTpoeHus ras3os,
KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atomoB). KonuuecTBO BellecTBa.
[TocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenp uIeabHOTO ra3a B MOJIEKYJSPHO-KMUHETUYECKON TEOPHUU: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduueckoe
Ipe/ICTaBIeHNE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JIaBJIC€HUEM W CpPeJHEed KUHETUYECKOW DHEprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpPaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UJICATIbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBLHOIO TEIJIOBOIO ABMYKEHUS €€ YaCTHULL.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us KuaKocTe.

Mogaens onbita LlTepHa.

[IpuTsrxeHre MOJIEKYII.

Mojenu KpuCTalNINYEeCKUX PEMIETOK.

Hab6nronenue u riccieoBaHue U30MpoOIIeCCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXTY TOPSYEH 1 XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IpoIecca (PEeKOMEHIOBAHO HCIOJb30BAHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30XopHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME U BHYTpeHHUE mapameTpsol. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEIMYMH, OMKMCHIBAIOIINX
€€ COCTOSAHUE HAa MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. (CamMonpou3BOiIbHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenaeneeBa—KianeipoHa U BbIpa)KEHUE U1 BHYTPEHHEU JHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kasi KOHIIEHTpAIUsl 4acTHUll, BBICOKUE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJHOATOMHOTO MJEaJIbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArNHaAMuKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cucTteMbl 0Oe3  coBepuieHust pabGotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3IIyYCHHE.

KomnuectBo Ttemnotel. TenmnoéMkocTe Tena. YaelnbHas W MOJSIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHue Maiiepa. YaenapHas TEIioTa CropaHus
toruBa. Pacu€r kommuecTBa TEmOTHl npu Temionepenadye. Ilonarue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IepeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune! aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. ukm Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHudyeckne yCTpOWCTBA M TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIbHHK,
KOHJUIIMOHEP, AHU3ENbHBIA M KapOWOpaTOpHBIA JABUTaTENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTWUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnbroTepHble MOAEH TEIJIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nadopamopmsie pabomul, nPAKMUKYM.

N3mepenue yaenpbHON TENI0EMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aaunabaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUSA U
TEMIEPATypPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kumneHue. Y jenbHas
TEII0Ta NapooOpa3oBaHUsI.

Haceiiiennsle u  HeHachlieHHble mnapbl. KayecTBeHHass 3aBUCUMOCTD
IUIOTHOCTH W JIABJIEHUS HACBIIIEHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
OoT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [limaBiaeHne u KpucTamauzauus. YJeldbHas TEIIIOTAa IUIABJICHUS.
CyO6numarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TeroBoe pacumpeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JMHEHHOE
pacuimpeHre. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHMI YacTUI] BEIleCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (a30BbIX MMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunsapasie sBneHus. /[aBiaeHue noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlamaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE TPOUECCHI:  KHUJIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuupeHue.

CBoliCTBa HACBIIIEHHBIX MaPOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSL.

OMnBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUTABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr neopmanuii.

Habmronenne manbix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBONCTB HACHIILIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITIOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSIKCHHMS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  JedopMmanuu  pe3HMHOBOro odpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHaAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auusi Tel U €€ NPOSIBICHUA. DJEKTpudyeckuil 3apsn. JBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHMAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DNeMEeHTapHbId BJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

OnekTpudeckoe nose. Ero nericTere Ha dJIEKTPUIECKUE 3apsiabl.

Hampsox€aHocth  anmekTpuueckoro  moins.  [IpoOubiid  3apsa.  Jluawum
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IMMOJsA. Pa3HOCTh NMOTEHIMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman snekTpocTaTuyeckoro noiis. CBA3b HANPSXKEHHOCTH TMOJS U PaA3HOCTU
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOHOPOJIHOTO).

[IpyHIMT CynepnO3ULNN dIEKTPUIECKUX TIOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsikeHHOUN cdepsl. [lome
PaBHOMEPHO 3apshHKEHHOTo mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHbBl JMHUN HANpsH>KEHHOCTH 3TUX TMOJEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHUS 3apPsII0OB.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM ToJie. Jusnexrpruueckas
MTPOHUIIAEMOCTh BELIECTBA.



KoHaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCAaTOPOB. [locnenoBaTrenbHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

JIBU>KEHME 3apsSKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB,
KOHJIeHCaTOphI, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apSKEHHBIX IUIACTHH.

Monaensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3IEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUYECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaka U pa3psiika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
M3JIy4YEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHIUAJIOB (HampsKeHus) pu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannslil 31eKmpuiecKuil mok.

Cuna Toxka. ITocTOSIHHBIN TOK.

VYcnoBus CyIeCTBOBAHMS NOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTounmknm
toka. Hanpspkerne U u DJIC &.

3akon OMa 114 ydacTKa LeIu.

DIIEKTPUYECKOE CONPOTHBIICHUE. 3aBUCHUMOCTb CONPOTHBIICHUS
OJHOPOJHOIO IPOBOJHMKA OT €ro JJIMHBI W IUIOIIAAM NONEPEYHOIO0 CEYECHHS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEANMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHma.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TergoBas MOUIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTHYECKHE TPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTUU.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HAMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpSDKEHUS JIs pE3UCTOpa,
JIaMITbl HAKaJIMUBAHUS U CBETOAUO/A.

3aBUCUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JIMHBI,
TUIOLIAAM TONEPEYHOr0 CEUEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe uzmepenne DJC. KopoTkoe 3aMblKaHNE TalIbBAHUYECKOTO AJIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeil.

UccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHMS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUA I JIaMIIbI
HaKaJMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmMeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH HUCTOYHUKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKTpuyeckas MNPOBOAUMOCTh  PA3JIUYHBIX  BELIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTHb COINPOTUBJIEHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKU TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " pUMeECHast MIPOBOIUMOCTh
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoHUKOBBIE TPUOOPHI.

DIIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] IHCCOLMALIUSL.
OnekTponus. 3akoHsl Dapajes s FAEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. MoiHus. [1nasma.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: Ta30paspsiIHbIC
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THO/,
TpaH3ucTop, (GOTOAUOM, CBETOJIMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbl nekTposnn3a Papanes.

HckpoBoit paspsa M IPOBOAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

UccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBJICHUS ~ TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYeCKUil MPAKTHKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSA3H.

N3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS € YYETOM COJNEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcamMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Meosrcnpeomemmnoie noOHAMUSA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, Hay4yHbId (aKT, rumnotesa, (u3Mveckas BEIWYMHA, 3aKOH,



TEOpHs, HaONIOJIEHUE, DSKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHbIE TPUOOPHI, IU(PpOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTeMbl ypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpaguku u cBoiicTBa. TpuroHoMerpuiyeckue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKK Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYeCKOro TOIUIMBA JJii BBIPAaOOTKH «TEIUIOBOI» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KallWJUIIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumua: IHACKPETHOE CTPOCHHUE BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJIb BEUIeCTBa, MOJIApHAs Macca, IMOJlydeHHe HaHOMAaTepHajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JJIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue ABMKEHUN C HMCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéTyaTrble KOHCTPYKIMHU), UCTOJIb30BaHMUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaloB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHHUKA.

11 KUIACC

Paszneun 4. JinekTpoauHaMH KA.

Tema 4. Macnummnoe nosne.

B3aumojielicTBUE TMOCTOSHHBIX MArHHUTOB U IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHONM wuWHAYKUMH. [IpuHOMO cyneprno3uuuu
MarHUWTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cunia Amnepa, €€ HanpaBJI€HUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHNE 3apSyKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenna.

MarunutHoe none B BeulecTBe. @eppoMarHeTuky, napa- 1 JIMaMardHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMM  MHAYKOMA ~ MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIMU TOJIS JUTMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MydyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[Tpunnun JNEUCTBUS DIEKTPOU3IMEPUTEIIHLHOTO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

HccnenoBanre MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne necTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUs CHIIbl AMIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe DJIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAyKIMU. 3aKOH BJIEKTPOMArHUTHOM uWHAyKuun Papajes.
Buxpesoe anekrpuyeckoe none. Toku Oyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9JIC caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TIOJE.

TexHnuecKkne yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: MHAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJ IPU JBHKEHUU B MATHUTHOM I10JIE
3eMJn.

Hemoncmpayuu.

Habmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenre MmarauTa B allOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMM OT CKOPOCTHM HU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue sSBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHue MHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspnen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTuyecKoe ONMUCAHKUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrmutyna u ¢aza konebanuil. CBsi3b aMIUTUTYbl KOJIEOAHUN MCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuit. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4eckoro wMastHuka. Ilepuoa CBOOOMHBIX KOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHy1eHHbIe koyebanus. Pezonanc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHus Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHMS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLIECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBHKCHHSL.

HabGnronenne He3aBUCUMOCTH TIEPUOJIAa MAJIbIX KOJIeOaHUI rpy3a Ha HUTHU OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCMMOCTH  NEpHOJA
CBOOOTHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(dhopMupoBaHUs MPEICTABICHUN 00 UI€AIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BIHYKICHHBIX KOJIEOAHU.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.



N3mepenne mnepuoga CBOOOTHBIX KOJNIEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUXKEHHUSA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUXKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B MPY>KHHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomacnumHnole KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJEOaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbIE
AJIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

IlepemeHHBII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIEE 3HAYCHHE CHJIBI TOKAa W HAIMpPSDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENHM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHHI.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIPU TPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 9aCTOThI CBOOOAHBIX KOJI€OAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuimorpaMMbl 3JIEKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOAaHUN.

Mojenp 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/IeHHbIE CUHYCOUIATbHBIE KOJIeOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1moOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOpAa.

Y CeTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb JIMHUY 3JIEKTPONEepEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne NMEpeMEHHOTO TOKA 4epe3 ITOCIENOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUSA HX pacnpoctpaHeHus. Ilomepeunbie u
OpOJOdbHbIE BOMHBL. IlepHol, CKOPOCTh pacCHpOCTPAHEHUS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHE, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEBI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XXEHUE,  MPEIIOMIICHHE,
noJisspu3aius, uHTepdepeHus u qudpakius.

[IIxana >7€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paguOCBs3U U TeNeBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPELBI.

TexHudyeckre yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEJIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yAbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U METUIIUHE.

Jemoncmpayuu.

OO0pa3oBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak UCTOYHHK 3BYKA.

3aBUCUMOCTbH JTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

HabGmronenue orpaxkeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunn u quppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOJsIpu3aIus, Audpakius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzoOpakeHuil B
r1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1ocTOsIHCTBO 4acTOTEI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU IEPEXOJE MOHOXPOMATHUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nmyweit B mpusme. [ucnepcust cBera. CloxHBIM cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOoJHOr0 BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromue JuH3bl. ToHkas mauH3a. DOKycHOE
paccTossHUE M OINTHYECKas Ccujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU C(hepUvecKoil JMH3bI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MTOKA3aTeNs MPEJTOMIIEHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontudyeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
cOOMpAIOLIUX U PACCEUBAIOIIMNX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cUCTEMA.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHOM
KapTUHE OT JBYX KOTEpEHTHBIX HCTOYHHMKOB. [IpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpakiuuonHas pemérka. YcCIoBUE HAOIIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpU TAJE€HUUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: OYKH, JIyIIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTkKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUsI CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojelib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Haobnronenune natepdepeHiu crera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON peIETKH.

Hab6monenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipusanuu cBeTa.

[IpumeHeHue nonapou0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess peaoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[TonydeHnne n300pakeHUsl B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTep)EepeHnn 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3alyy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3TYUYCHUS HA IBYX IIETISAX.

Hab6mronenue nucnepcum.

Habmronenue u uccienoBanue qudpakiiiOHHOTO CIIEKTpa.

N3mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3Iy4eHHUsS] CBETOJMOJIa TMPU MOMOIIHN AUPPAKITMOHHOM

PEIIETKH.
Paszgesn 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIbHOCTH.
I'pannnpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynarsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpa3zoBanus  JlopeHra.
YcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOSI.



TexHudyeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YyeHnueckuit SKCEpPUMEHT, J1ab0OpaTOpPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TeIIOBOE M3NIydeHUE (M3JIydeHUEe aOCONIOTHO YEPHOrO TeEla).
3akoH cMeuienns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akonsl ¢hoTodddexra. YpaBHeHHE
OitHmreitHa st potodrdpdexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyro TmoBepxHOCTh). Omnbitel [1. H.
JleOeneBa.

BosmHoBbIE cBOMCTBA yacTull. Bonnel ae bpouns. linaa BonHbl ne bpoitst n
pasmepbl 00JacTU JIOKAIM3aUUM ABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTaJIIax.

Crneunduka usmeperuit B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEéHHOCTeN
I'eitizenbepra.

TexHu4yeckre yCTpOCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doto3(pdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aromMa
Pesepdopna.

[Toctynatel bopa. U3nyyenue u normnomienne GOTOHOB MPH MEPEXo/ie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

Habmronenue tuHeyaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. @u3zuxka amomHo20 A0pa u 3j1eMEeHMAPHBLIX YACHUY,.

Hyxnonnass monens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucno anpa. M30tomnsl.

PamnoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyyeHue.

3aKOH pPaJAMOAKTHBHOrO pacnaia. PaaunoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJOaKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrecTBeHHbI QoH n3nydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHtes anaep. SAnepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSAEPHOTO CHHTE3a. ODKOJOTMYECKHE aCIIEKThl Pa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpaly U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJECUCTBUSA. bDapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtangaptHo Moaenn. KBapk-ritoOHHAst MOZEINb aIpOHOB.

®uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnaunHcTBO U3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPaKmMuKym.

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeqoBaHUNA. (COBPEMEHHBIE ONTHYECKUE
TEJICCKOIIBI, PAJMOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3mHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETH, MX BUIUMOE
JIBIDKCHUE.

ComnHeuHas cucTema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J{narpamma «CeKTpaibHbIN KIacc —
CBETUMOCTB». 3BE3JBI TJIAaBHOM IOCJICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]1]. DTalbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Nanaktuka. Ilonoxxkenue u nBuxenue CoJiHIAa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUIN AJIsl ONpEeIeTICHUs TI0JIOKEHNUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO3Be3ausi CeBEpHOro IMOJylIapus WU SpKue
3BE3/bI.

HaGmronenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKNl MIPAKTHKYM.

Cnioco0bl n3MepeHus: GU3NIECKUX BEITMYMH C MCIIOJIh30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENIHHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIEAOBAHUN  3aBUCUMOCTEU
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUUYECKUHA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O600maronee NOBTOPEHUE.



O06o0061eHne u cucTeMaTH3alus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnkay», « IEMEHTbl ACTPOHOMHH U ACTPOPUBHKNY.

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib HU3NUECKON TeOprr B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3nuecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne «kypca ¢usuku yroyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAONIOAEHHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUEe CHUCTEMbl YpaBHEHHUW. TpUroHOMeTpUyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku nomoOHs TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDOKEHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHME PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensl,
yIbTPa3BYyKOBasi JMATHOCTHMKA B MEJIULIMHE, ONTUYECKHE SBJIECHUS B JKUBOU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTPalIbHBIN
aHam3.

T'eocpaghusa: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MATCHUTHBIX  PYI,
(doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTPONEpeay, 3JIEKTPOIBUraTelb, pajgap, paluonpuEMHUK, TEJIEBU30D,
aHTeHHa, TteiepoH, CBY-neub, yIbTpa3ByKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI eé Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOr0 BOCIIUTAHUSA:

e chOpPMHPOBAHHOCTh TPAXKIAHCKONW  TO3WUIMUA  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0OIIECTBA;

e TPUHATHE TPAAUIMOHHBIX OOIIEUETOBEYECKMX T'YMaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

* TOTOBHOCTb BECTH COBMECTHYIO JAEATEIILHOCTh B HHTEPECAX T'PAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHME B3aUMOJCHCTBOBATh C COLHAJIBHBIMH  HWHCTUTYyTaMH B
COOTBETCTBHH C UX (YHKIMUSIMHU ¥ HA3HAUCHHUEM;

* TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOUN AECATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

* c(HOPMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

* IIECHHOCTHOE OTHOLIECHHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JIOCTUKEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

e chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO MTOBE/ICHNUS,

e CIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATH OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

3CTETUYECKOI0 BOCIIUTAHUSA:

* DOCTETMYECKOE OTHOUICHHWE K MHUpPY, BKJIIOYAs OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3HMIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3audHbIM cdepaM npodecCHoHaNbHON AeATEILHOCTH, B TOM
YuClIe CBS3aHHBIM C (QU3UKOW W TEXHHKOH, YyMEHHE COBEpIIATh
OCO3HAHHBINA BRIOOP OyayIIel mpodeccuu U peain30BbIBaTh COOCTBCHHBIC
’KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHI0O M CamMOOOpa3OBaHUIO B
00acTH (PU3HKYU Ha TPOTIKESHUU BCEH KU3HH.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUSA

c(OPMUPOBAHHOCTH IKOJOTUYECKONW KYJIbTYphI, OCO3HAHHE TI00aIBHOTO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBICHHUE IEHCTBUI B OKpY)KAlOIICH cpene Ha
OCHOBE 3HaHUS IIEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OMbITa JCATEIHPHOCTH SKOJOTHYCCKON HANpPABJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH TI0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMHA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW JESITEIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4eHUs (PU3MKU OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1ecTBUSA:

CaMOCTOATENBHO  (opMyNIHpoOBaTh M aKTyalM3upoBaTh MpolJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh 1NN AESITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JOOCTH)KEHUS;

BBISIBJSITh  3aKOHOMEPHOCTM W TPOTHUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb, OLICHUBATH COOTBETCTBUE
PE3yJbTAaTOB LIEJISIM, OLIECHUBATHh PUCKU ITOCIEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATC/IIBCKUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU MOHATUSIMUA U METOJIaMU
(bu3nYecKoil HayKH;



BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIbCKOM u MIPOEKTHOM
NEATeTLHOCTH B 00JIacTH (PU3HKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHUs 3ajad  (PU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS;

BJIaJIETh BHJAAMU JIESITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaluy, TPeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallsaX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
bu3uky;

BBISIBJISAITH MPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEUIeHMs, HaxOAUTh AaAPTyMEHTHl s
JI0Ka3aTeIbCTBA CBOUX YTBEPKACHUH, 3a/aBaTh MapaMmeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TIOJIy4YEHHBIE B XOJI€ PEIICHUA 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPH U3YUYSHUH (PU3HUKH,

JaBaTh OLICHKY HOBBIM CHUTYyAaIlUsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHMUS TO0 (QU3NKE B MPAKTUYECKYIO O00JaCTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJIEH, NIPEIJIaraTb OPUTMHAIBHBIC MTOIXO0Abl U PEIICHUS;
CTaBUTh POOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MHPoOpMaluu (U3HYECKOTO COAEp>KaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBIATh MOUCK,
aHaNM3, CUCTEMATHU3AlMI0 M WHTEPHpPETaluio HH(POpMalUU pa3IuyHbIX
BUJIOB U ()OPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpEACTBa MH(OPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTU B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TPEOOBAHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOEpeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTbl (PM3MUECKOTO COJAEP’KaHMSI B Pa3IMUYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGPOpMaIMM U UEJNEBOM ayJAUTOPUH, BBIOUpAs
ONTUMAaIbHYIO0 (POPMY PEACTABICHUS U BU3YyaTH3AIIH.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHEe Ha Ypokax (GU3HNKA U BO BHEYPOYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIIOIb30BAHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIEeCTBA  KOMaHIHOM  H
WHIUBUYAJIbHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJI€HA KOJIJIEKTHBA;

NpUHUMATh UMM COBMECTHOM JEeATENbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacpeiessiTh POJIU ¢ YYETOM MHEHUIN yYaCTHUKOB, OOCYK1aTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJAJa M KaXJOr0 YYaCTHHMKA KOMaHIbl B
o0l pe3ysbTat o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE IOBEAECHUE B Pa3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
MHUILIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIE HeliCTBUSA
Camoopranusanus:

CaMOCTOATEIIBHO  OCYILECTBIIATH  [O3HABATENIbHYIO  JESATENbHOCTh B
obnactTh GU3MKK W aCTPOHOMHUH, BBISIBISATH NPOOJEMBI, CTaBUTh U
bopMyIupoOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTABJIATH IUIAH PEHICHUS] PACUETHBIX U KAYeCTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPaKTUYECKOH padOThl C YYETOM HMEIOIIMXCA
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpATh paMKH  y4yeOHOro TpeiMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHN;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUpPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMU B 00JIacTU
(GU3UKY, TIOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JICSTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMM TO3HABATEJIHLHOM peduiekcur KakK OCO3HaHUs
COBEPILIAEMBIX JIECTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUIM;

HCIIOJIB30BaTh MNpUEMBI pediIeKCuu I OIEHKH CUTyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTBl JIPYTMX IPU aHAIU3€ Pe3yIbTaTOB
NEATSIILHOCTH,

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTHX MpPU aHAIW3€ PE3YJbTaTOB
NS TeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mpomecce mocTkeHUS JIMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEBI I10
dbu3uke U1 ypOBHS CcpeaHero ooOmero oO0pa3oBaHHS y  OOYYarOIIUXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WUHTEIUICKT, TIPEIOJIar aFoIIIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAaHMs,  BKIIOYAIONIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ceO€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTh AAANTHUPOBATHCA K
HYMOIIMOHAIILHBIM WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIKOYAIOLIEH CTPEMIIEHUE K JOCTHKECHUIO LIEIU
U yCTeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JCHCTBOBAThH, UCXO U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TMOHMMATh  3MOILMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBATH €r0 TPH OCYIIECTBICHHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSABIATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpeaMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3UKU B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOW M 3THYECKON cdepax JeATeIbHOCTH
YeJI0BeKa, POJb U MECTO (M3UKH B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA,
3HAUEHHE OINHCATEIbHON, CHUCTEMATU3HUPYIONIEH, OOBSICHUTEILHOW W
MPOTHOCTHYECKOW ~ (QPYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIpHON (U3UKH U TEPMOJIMHAMHUKU, POJIb (PU3HUECKON TEOpHUH B
(dbopMHUpOBaHUU MIPEACTABICHUNA O (PU3UIECKON KaPTUHE MHPA;

paznuyaTrh YCJIOBUSL TPUMEHHUMOCTH Mojelied (u3Mdyeckux Ten U
MpOLIECCOB (SIBJICHUI): HWHEpIMalbHas cUCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE mMajcHUEe, a0CONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe v abCoMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, )KUIKOCTH
1 TBEPAOTro (KPUCTAUIMYECKOI0) Teja, UACaNIbHBIN ra3, TOYCUHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyath ycioBHs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, MOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE TMPOIECChl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (OpMYJIbl KUHEMATUKU PABHOYCKOPEHHOIO
NBIDKECHUS, TpeoOpazoBaHus [anmwies mJisi CKOPOCTH W TEpEeMEIICHUs,
3akOoHbl HplOTOHA, TOpPUHOMO  OTHOCUTENIbHOCTM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYyJIbCAa U MEXAHUYECKOU
DHEPTUHU, CBsI3b PabOTHl CUJIbI C M3MEHEHHEM MEXAHHYECKOW JHEpruu,
YCJIOBUSI paBHOBECHUs] TBEPJIOro Teia), NpPU HATOM HCIOJIb30BaTh
MaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TIpeoOpazoBanuii ["anmmnes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXaHUYECKON SHEPruu, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJU3UPOBATH U OOBICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJIb3Ys
ocHoBHble mojokeHns MKT w© 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEpPMOJMHAMHUKHA (CBA3b JABJEHUSA HUJCAJBHOIO Ta3a CO CpeaHeu
KUHETUYECKOW HDHEPIrUEN TEIJIOBOIO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEN KHUHETUYECKOUN
SHEPruel TEMJIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBSI3b JABJICHHS UACAIbHOTO
raza C KOHUEHTpalUel MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOLECCax), IPU 3TOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KnanelpoHa;

aHAJTU3UPOBATh U OOBSACHATH DJIEKTPUUECKUE SBJICHUS, MCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUUA BIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHMS: 3aKOHbI OMa [Jis ydacTka
UenyM Y JJId 3aMKHYTOM JJIEKTPUYECKOW Menu, 3akoH Jxoyns—JIeHua,
npasuia Kupxroda, 3akonsr @apajes 11 3JeKTpoIin3a);

OMUCHIBATh (PU3NUECKUE MPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHHBI:
MEpEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJIE€HUE, NOTEHUUAIbHAS DJHEPrUs, KUHETUYECKas
SHEPrusi, MEeXaHWuyeckasi SHeprusi, padora CWIbl, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Cujla TSKECTH, CHIIA YIOPYTOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBUS Tenma ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
AHEprus ynpyroi aedopmanuu MOpPYKUHBL, KOJIHMYECTBO TEIUIOTHI,
abCcoJIfoTHasl TeMmIepaTypa Teja, pabota B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPIusi HACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAs BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TtemiaioBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsija WIM 3apsHKEHHOro Iiapa B
BAKYyM€ M B JMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOTO OIS,
Pa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABIKYILAS  CWJa, CHJIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE YydacTKa LENU C MOCJIEAOBATEIIBHBIM U
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SBJICHUMA:
MEXAHUYECKOE JBW)KEHHE, TEIUIOBOE JBM)KEHHUE YACTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IJIABJIICHUE U KPUCTAUIN3alsl, HAIPABIECHHOCTD
TEIUIONEepeaadm, JIEKTPpU3alns TeJ, SKBUIMOTEHIIMAIBHOCTh MMOBEPXHOCTH
3apsIKEHHOTO MPOBOJIHUKA;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSAMBIX  U3MEPEHHH, NpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PHUKCHpOBAaTh pe3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHJAEC TpaPuUKOB C YYETOM



a0COIOTHBIX MOTPEITHOCTEN U3MEPEHUI, JIeNaTh BHIBOJIBI IO pe3yJibTaTaM
UCCJIeIOBAHMS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, TMPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIIEHHWBaTh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JIeJlaTh BBIBOJ O CTAaTyce€ NPEAJIOKEHHOU
TUIIOTE3bI;

coOJIr01aTh IpaBmiIa 0€30MacHOr0 TPyJa IMPU MPOBEACHUU MCCIEIOBAHUN
B paMKax y4eOHOro OHKCIEPUMEHTa, TMpaKTUKymMa U  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(dbu3nyecKoil MOJENbIO: Ha OCHOBAaHWU aHajIW3a YCJIOBHUS OOOCHOBBHIBATH
BBIOOp (u3MUEeCKON MOJeNM, OTBeHaroleld TpeOOoBaHUSIM 3a/lauu,
OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  TOCTYJIATHI
bu3MYeCKUX TEOpUll TpPH UCIMOJIb30BAHUM MaTeMaTHYECKUX METO/I0B
pelieHus 3a1a4, NpoBOAUTh PAcu€Thl HA OCHOBAaHUW MUMEIOIUXCS JaHHBIX,
aHAJTM3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOMAbl PEIICHUs C
Y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBbIE 3aJaud, TpeOyrolue TPUMEHEHUsT 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MNKH, a TaKKe UHTErPallMi 3HAHUM U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LETOYKY PacCyXJACHUMN ¢ ONOPON Ha U3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH
U (HU3HYECKUE SBICHUS;

HCIIOJIB30BaTh TEOPETUYECKUE 3HAaHHUS ISl OOBICHEHUS OCHOBHBIX
MPUHIUANOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOILIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
JEeSTENbHOCTA 4YEJIOBEKa, CBS3aHHOW € (DU3MYECKMMHU IMpoIleccamu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEACTABICHUN O palliOHaILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUU
HAayKM M TEXHOJOIWMH JUIsl JAJbHEHIIEro pa3BUTUS UYEIOBEUECKOTO
00IIIeCTBA;



MPUMEHSATh Pa3IUYHbIe CIOCOObI PaboThl ¢ MHpOPMANUEH (PU3UIECKOTO
COJIEp)KaHUS C HCIOJIb30BaHWEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMCHHBIE HH(MOPMAIMOHHBIE
TEXHOJIOTHUH JUTsI TIOMCKA, TEpepadOTKU ¥ TPEAbSIBICHUS Y4YeOHOUW U
HAyYHO-TIOMYJISIPHON MHGOPMAITNH, CTPYKTYPUPOBAHUS ¥ MHTEPIPETAIINH
uH(POpMAIIMHU, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UPOBATh  TOJIy4aeMyr  HWH(MOpPMAIMI0O ¥  OICHHWBaTh €
JOCTOBEPHOCTh KaK Ha OCHOBE WMMEIOIIMXCS 3HAHWM, TaK WU HAa OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpraHHU3aIMOHHBIC U NO03HABATEIIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BEITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHCHHEM pPAa3INYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATBLHO PACTIPEACIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYaIlUSX, aJCKBAaTHO OIICHWBATh BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayIiei mpodecCHOHAIBHON JAESITEIbHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHITSL.

K kxonny oOyuenust B 11 knacce mnpeaMeTHbIE pPe3yJbTaTbl Ha YIIyOJEHHOM
YpPOBHE JIOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

NOHUMATh POJb (U3UKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THYECKOH cdepax JesTEIbHOCTH YEJIOBEKa, POJIb U MECTO
(GU3UKKM B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJh aCTPOHOMHUHU B
[PAKTUYECKOM  JICITEIPHOCTH 4YEJOBE€KAa W JAJIBHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIHHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIBHON M TMPOTHOCTUYECKON (YHKUUN (PU3UUECKON TEOopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
bu3uKU, poab HU3NYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢bu3nUecKoil KapTHHE MUpPA, MECTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MoOAeIeH (U3WYecKux Teml U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOeOaHus, MaTeMaTUYECKU MasTHUK,
UJeaabHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJI€aTbHbBIN
KoJie0aTeIbHbIA KOHTYp, TOHKAs TMH3a, MOJIEJIel aToMa, aTOMHOIO siipa 1
KBAHTOBOM MOJICJIH CBETA;

paznuyarth ycioBHs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE MPOIECCHI M SBIICHUS,
UCIIOJb3ysl OCHOBHBIE TIOJOKEHUS W 3aKOHBI DJJIEKTPOJWHAMUKH U
CHEUalbHOM  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
AJEKTPUYECKOro 3apsana, cuina Awmnepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYyKUuMH, TnpaBuwino Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHIITEITHA);

aHAIM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS ~ KBAHTOBOM  (u3uku  (ypaBHeHHUE  DUHINTEHHA  AJd
doToapdexra, mnepBbld U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO U MACCOBOTO YMCENl U SHEPTUU B SIAEPHBIX PEAKLMIX, 3aKOH
pPaZAMOaKTUBHOTO pacmnaaa);

OMUCHIBATh (PU3NUECKUE TPOLECChl M SIBJICHUS, HWCIOJIb3YS BEITUYMHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHLHAJIOB, JJICKTPOJABWKYINAS CUJA, HMHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTUBHOCTb,
ANEKTPOABMXKYIIAS CHUJIa CAMOWHAYKIIUM, HSHEPrusi MarHUTHOIO IOJIsS
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TMOJHAsT SHEPrus,
DHEPTrUs TIOKOS CBOOOJHOW 4YaCTHUIBI, DHEPTUs M HUMIIYJIbC (HOTOHA,
MacCOBO€ YHCIIO U 3apsAll AlIpa, SHEPTHSI CBA3U SIpa;

OOBSACHATh  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
ANEKTPOMArHUTHASI MHIYKIIUSI, CAMOUHIYKIIUSI, pe€30HAHC, HHTEep(DepeHITus
BOJNH, Judpakius, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudeckuii 3¢pdext (dhororddekrt), anpda- u Oera-pacrajbl
saep, ramMMma-usiydeHue sjep, (U3M4YeCKUe MNPUHIUIBI CHEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HANpPABICHUE HMHAYKIUHA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JIopeH1a;

CTPOUTH M300paKeHUe, CO3JaBaAEMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralolue aCTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl JJII aHaimM3a U OOBACHEHHS  (PUUYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTUYECKOU
cpene; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLNHU 3BE3/] U BeeneHHoi;
MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYHUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU OTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pPE3yjbTaThl TMOJYYEHHON  3aBUCHMOCTHU



bu3nYecKuX BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTe  M3MEpPEHWid, JelaTh  BBIBOABI 10  pe3ysibTaram
UCCJIeI0BAHMS;

NPOBOANTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIHYWH, NPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ| M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIC MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNUTH OMBITHI IO TPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAIIFHYIO YCTAHOBKY, aHaJTU3UPOBAThH
MOJIy4YE€HHBIE pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYyUEHUS HAYYHBIX AaCTPOHOMHUYECKHIX 3HAHUH;
coOJroaTh paBuiia 0E30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIIEIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTHKymMa U  ydeOHo-
UCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMUS;

pemaTe pacy€THBIE 3a4a4M C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nyecKkoil MOJeNnpl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOMPATH
bu3nUeckue MoJeNH, OTBEYarolue TpeOOBaHUSM 3aJadyH, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (PU3MYECKUX TEOpHUi
OpU  WCIONB30BAaHUM MaTEeMAaTHUYECKUX METOJOB  pEIIEHUS 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMM MMEIOLIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUs C YYETOM MOTYyUYECHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIE 3aJauyd, TPEOyIolIue NPUMEHEHHs 3HAHWA U3
pa3HBIX pa3JeNoB Kypca PU3UKU, a TaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAWBATH JIOTUYECKYIO
[ENOYKY pacCyKJICHUI ¢ ONIOPO Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIIEHUBATH MOCIIEICTBUS OBITOBOM M TIPOU3BOACTBEHHOMN
AESITENPHOCTA YeNIOBEKa, CBS3aHHOW ¢ (DM3MUYECKUMHU MPOIECCAMH, C
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABICHUH O pallMOHaILHOM
MPUPOONOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH JUId JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
0O0I1IeCTBA;

MPUMEHSATh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLKUE (PU3UYECKOTO
COJIEp)KaHUSI C MKCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, MPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOpPMAIIMOHHBIE
TEXHOJIOTMM Il TOUCKA, MepepabOTKHM U MpPEeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIPHOU MH(MOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALNU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPHUTHYECKH
aHaJIM3UpOBaTh  MOJy4YaeMmMyro  HMH(pOpMalMiO M OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaiM3a UCTOYHUKA MH(POPMALIUU;

MPOSBIISATH OpraHu3alMOHHbIE U NI03HABATEIIbHBIC YMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBINOJIHEHUS [TPOEKTHBIX U YUEOHO-UCCIIEA0BATEIbCKUX padoT;

paboTaTh B TpyHIe€ C HCIOIHEHUEM pPAa3jIMYHbIX COLMAIBHBIX PpOJei,
IUIAaHUPOBATH PA0OTy TPYyNIbl, PALIMOHAIBLHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsAX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO M3
YYaCTHUKOB T'PYMIIbI B pELIEHUE pacCMaTpUBAaEMO PoOIeMbl;

MPOSIBIISITH MOTUBALIMIO K Oyayuiell nmpodecCuoHaIbHON AESITeIbHOCTH 1O
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO TTPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosan4yectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTHuecku
n/n NPOrpamMMmsl Bcero o0pa3oBaTebHbIE
padoThI e padoThl
pecypcsl

Pasnea 1. HAYUHBIA METO/I IO3HAHUSA ITPUPOIBI

1.1 Hay4nslii MeTOZ O3HAHUSA TPUPOLBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
23 CraTtuka TBEpIOro TENa 5 1
24 3aKOHBI COXPaHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 TepmonnHamuka. TennoBble MalIuHBI 20 1
13 ArperaTHble COCTOsIHUA BenlecTBa. Da3oBbie 14 |
' HepPEXOIbI
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYEeCcKoe 1oJie 24 1




4.2 [TocTOAHHBIN JIEKTPUIECKHUI TOK 24
4.3 Toxu B pa3nmu4HbIX cpenax 6
Hroro no pazneny 54
Pasnen 5. DUSHUECKHM TPAKTUKYM
5.1 OU3NYECKUIN TPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHHe pa3aei0B U TeM uugposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJJMHAMUKA
1.1 MarunuTHoe nosue 14
1.2 DJIEKTpOMarHuTHAasI MHIYKIIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoyieOaHusl 10
2.2 DeKTpOMarHuTHbIE KOJIeOaHuUs 15
)3 MexaHNuecKue U JIEeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH

3.1 OcHosbl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOITHOBOM yalln3m 15

4.2 ®dusuka atoma 5

4.3 ®u3nKa aTOMHOTO SI/Ipa U JIEMEHTAPHBIX 5




qaCTun

Hroro no pazgeny

25

Pa3nea 5. JIEMEHTBI ACTPOHOMUWHU U ACTPO®PU3NKHU

5.1 DeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12
Hroro no pazgeny 12
Pazzea 6. PUSHUYECKUU IPAKTUKYM
6.1 DU3NYECKUHN TPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3zanus u o0o01IeHre
71 IPEIMETHOIO COJIEP>KAaHUS U OTIbITa 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3yueHnu Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

®dusuka — pyHmaMeHTaIbHAS HAyKa O
npupoe

HayuHb1ii METOI TO3HAHUS U METO/IBI
UCCIIeIOBaHUS (PU3UUECKUX SBICHUM

DKCepUMEHT U TEOpHs B TIpoLiecce MTO3HAHUS
npupozasl. Habmoienre 1 SKCrepuMeHT B
buznke

Cnioco06s1 u3mMepeHus: GU3NIEeCKUX BEIIMUNH

AOGCOIOTHAs M OTHOCUTEIbHASI TIOIPEIIHOCTH
U3MepeHni (pr3nvIecKux BeTNUNH

MonenupoBanue B pusuke. Pons u mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM
Hay4YHO! KapTHUHBI MUPA, B IPAKTUYECKOU
JESTEIIHOCTH JIHOICH

Mexannyeckoe aBrmxkeHue. CucreMa oTcueTa.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUSI.
[Tpsimast 1 oOpaTHas 3aa4l MEXaHUKU

Paanyc-BekTop MaTepHaabHOM TOUKH, €T0
IIPOEKLIMU Ha OCU KoopAHuHAT. Tpaekropus.
[Tepememenue. Cxopocts. VX nmpoekuuu Ha
OCH KOOpJUHAT




PaBHOMEpHOE MPSIMOTMHEHHOE IBUKCHUE.
['paduueckoe onrcaHne paBHOMEPHOTO
NPSIMOJIMHEHHOTO JIBUKCHUS

10

Co’)keHre nepeMeIeHH 1 CKOPOCTEN.
Pemenue 3amau

11

HepaBHomepHoe nuxeHre. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamoinnaeitnoe
JABVIKCHUC C TOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onucanue NpIMOINHEHHOTO
JIBUKEHMSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO
najieHusl. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPCHHUSI OT BPEMEHU U UX IpaduKu

14

JIBukeHue Tena, OpOIIeHHOTO MO/ YTJIOM K
TOPU30HTY

15

KpuBonuneiinoe nBuxeHue. [BKeHne 1o
OKPYKHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb.
ITepuon u wactota. LleHTpOoCcTpeMUTENBHOE U
IIOJIHOE YCKOPEHUE

16

Kontponbhas pabota no teme "KunemaTtuka"

17

ITepssiii 3akoH Hetotona. MHepunanbHble
cucremsl orcuéra. [IpuHnun
OTHOCHUTENBHOCTH [ anmuiest.
HeunepuuanpHbie cUCTEMBI OTCUETA

18

Cuna. PaBHogeicTByromas cuna. Bropoi
3akoH Herotona. Macca

19

B3aumoneiicteue ten. Tperunii 3ak0H
Hprorona




HpI/IHHI/IH CYICPHO3HUIUU CUJI. Pemenue 3amau

20 Ha IpUMeHeHue 3aKk0HOB HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh TPABUTALIMOHHON 1
WHEPTHOW MaCChI

) Cuna TSHKeCTH U yCKOpPEHHE CBOOOIHOTO
najeHus
JIBukeHEe HEOSCHBIX TE M UX

23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKOpocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUAbI CUl TPEHHUS.

25 JIBr>KeHUE B )KUAKOCTH U ra3e C Y4ETOM CHIIbI
CONPOTHUBIIEHUS CPEBI

26 Hasnenue. ['mapoctatuueckoe JaBiICHUE.
Cuiia Apxumena

7 AbcomotHo TBepnoe Teno. [ToctynarensHoe
U BpalllaTeJIbHOE JIB)KEHUE TBEPJOTo Teja

73 MOMEHT CHIIbl OTHOCUTENBHO OCH BpAIICHHUS.
[1imeuo cunbl
CroxxeHue Cuil, MPUJIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TskecTH Tena. Y cinoBus
paBHOBECHSI TBEPIOTO Tena. Busl
paBHOBeCHUS

30 Pentenne 3amau

31 KonTtponbhas padota mo teme "J{uHamuka.

Craruka TBepaoro tena'




32

I/IMHy.]'ILC MaTCpHaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHAJIBHBIX TOYCK. I_IeHTp MacCC CUCTEMBI
MaTCpHAJIbHBIX TOYCK. TeopeMa O IBHXXCHHUH
HeHTpa MaccC

33

NmnynbC cuiibl 1 U3MEHEHUE UMITYJIbCA TEJIA.
3aKOH coXpaHEHHUs uMITyJbca. PeakTuBHOE
NIBIOKEHHE

34

MoMEeHT uMITyJIbca MaTepUaIbHON TOUKH.
IIpencraBnenue 0 COXpaHEHHNH MOMEHTA
MUMITYJIbCa B IIEHTPAJIbHBIX MOJIAX

35

Pemenue 3agau

36

Pabora cuiibl Ha MajgoOM U Ha KOHEYHOM
nepemenieHnn. [ padpuyueckoe npeacraBueHue
paboThl CHITBl. MOIIHOCTH CHITBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUU
MaTepuaIbHOU TOUKU

38

[ToreHManbHBIE U HEMOTEHIIMATIBHBIE CUIIBI.
[TorennnansHas sHeprus. Bropas
KOCMHYECKAsi CKOPOCTh

39

TpeTbs kKocMuueckasi ckopocTb. CBs3b
pabOoThl HENOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUN
CUCTEMBI TeJI. 3aKOH COXPaHECHHUS
MEXaHUYECKON YHEPTUU

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBaenue bepnyinum 15 uaeanbHOU
KUJKOCTH




KoHTponbHas padora 1o Teme "3akoHbI

4 COXpaHEHUs B MEeXaHHKe"
PazBuTHne npeacraBieHuil 0 IpupoIe

42 teroThl. OcHOBHBIE nonoxenust MKT.
Huddysus. bpoyHoBCcKkoe ABUKEHNE
Crpoenue ra3000pa3HbIX, KUIKUX U TBEPIBIX

43 TeJl. XapakTep ABUKECHUS U B3aUMOJECHCTBUS
YacTHULl BELIECTBA
Macca u pazmepsl MOJIEKY (aTOMOB).

44 KomnuectBo BemectBa. [locTosiHHas
ABoraapo

45 Temneparypa. Temnosoe paBHoBecue. [kana
Lenbcus

46 Pentenue 3amau

47 Uneanpuelii raz. 'a3oBbIe 3aKOHEI

43 VYpasuenue Menpaeneesa-Knanerpona.
Pemenue 3anau

49 AbcomoTHas TeMnepatypa. 3akoH JlanbroHa

50 N3omporieccsl B H1€aIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA

51 ['padmyeckoe mpencraBiIeHHE U30MPOLIECCOB:
u30TepMa, U30Xopa, u306apa

52 OcHoBHoe ypaBHeHue MKT

53 Peenue 3anau

54 CBs13b a0COMIOTHOM TEMIIEPATYPBI

TepMOHHHaMH‘leCKOﬁ CHUCTEMBI CO CpGIIHCﬁ
KHUHETUYECKOMH 3HepFHeﬁ NOCTYHATCIBHOI'O




TEIIOBOTO JBMXKECHUS €€ YaCTHI]

55

O0001eHre 1 cucTeMaTU3aIis 3HAHUI 110
teme "OcuoBsl MKT"

56

Konrponbnas padora o Teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckasi cUCTEMa. 3aJlaHue
BHEIIHUX ycinoBul i T/ cuctemsl.
BHelHne U BHYTpEHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMsl Kak CpeIHHE
3HAYEHHUs BEJIMYMH, OIMCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHAMUKH.
CamonpousBonbHas penakcauus T]I cucteMsl
K TEIJIOBOMY PaBHOBECHIO

59

MOI[GJ'IB HUACAJIBHOI'O I'a3a B TCPpMOAWMHAMUKE.
YcaoBus NIPUMCHUMOCTHU 3TOM MOAEIU

60

VYpaBaenue MenaeneeBa-Knaneiipona u
BBIPKCHHE JIJI1 BHYTPCHHEH SHEPT U

61

BeIpaxxeHue 11 BHyTPEHHEN SHEPTUU
OJIHOATOMHOTO MJI€aIbHOIO Tasa.
KBasucrarnueckue 1 HECTATHYECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEpMOJIMHAMHUKE.
Brruancnenne paboTsl 1o rpaduky mporiecca
Ha pV-auarpamme

63

Temnonepenaua kak crocod N3MEHEHUS
BHYyTpeHHel sHeprun TJl cuctemsl 6e3
COBEpLIEHMSI paOOTHI




64

KOHBGKHI/IH, TCIIOIIPOBOAHOCTD, U3JIYYCHHUC

KomuuectBo Temnorel. TemmoéMKOCTh Tea.
VY enbHas U MOISIpHAs TEIUIOEMKOCTH

65 BeIlleCTBA. Y IeJIbHAS TEIJI0Ta CrOPaHUs
TOILIMBA

66 Pacuér xonu4decTBa TEIUIOTHI IIpU
Terionepeaaye

67 [Tonsitre 06 aguabatHoM mporuecce. [lepBorit
3aKOH TEPMOJUHAMUKHI
KonudecTBo TermmoTsl U paboTa Kak MepbI

68 W3MEHEHUs BHyTpeHHel sHeprun T /1
CHCTEMBEI
BTopoii 3aKk0H TepMOJMHAMUKH J1JIS

69 PaBHOBECHBIX 1 HEPABHOBECHBIX IPOLIECCOB.
HeoOpatuMocTs MpUPOIHBIX MPOIIECCOB

70 [Tpunmne! geicTBus TermoBbix MamuH. KIT/]

71 MakcumanibHoe 3Hauenne KIIJI. Iukn Kapnao

72 Pemenwne 3agau
DKOJIOTHYECKHE aCIIEKThI NCII0JIb30BaHUS

73 TEIUIOBBIX JABHUTarteieil. TemnoBoe
3arpsA3HEHHUE OKPYIKAIOIIEH Cpe/Ibl

74 Penrenue 3amau

75 O0001IeHre ¥ cucTeMaTu3aIys 3HaHUH 110
teme "Tepmonunamuka. TennoBeie MalvHbI"

76 KonTponbHas pabota no teme
"Tepmonunamuka. TernnoBble MaIUHBL"

77 [TapooOpa3oBaHue 1 KOHIACHCALIUA.




Vcnapenue u kureHue. Y aenbHast TerioTa
nmapooOpa3oBaHuUs

HaCI)IHIeHHI)IG 1 HCHACBIIICHHBIC IT1aphI.
KadecTBeHHas1 3aBUCUMOCTD IIJIOTHOCTH U
JaBJICHUSA HACBIMICHHOI'O Iapa OT

78 TEMIEPaTypbl, UX HE3ABUCUMOCTh OT 00BbEMA
HaCBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpaTyphbl KAUTICHUS OT JAaBJICHUS B
KHUJIKOCTH

79 BraxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCHTEJbHAs BJIAXKHOCTb

80 Pemenue 3anau
TBépnoe teno. Kpucramimueckue u

81 amopQHbIe Tena. AHU30TPONHUs CBOMCTB
KpPHUCTAJLIOB

2 [InaBneHue U KpUCTAIIU3aUUA. Y AeTbHAs
TeruioTa miuasieHus. CyOnumanus
Hedopmaruu TBEpOTO Tena. PacTskenue u

83 cxarue. Casur. Moayns FOnra. [lpenen
ynpyrux nedopmaruit
TermmoBoe pacliMpeHne XKUIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M TEILJIOBBIX
KoJie0aHUI YacTul] BEIIeCTBa

85 [TpeoOpa3oBanue 3Heprin B (Ha30BBIX
nepexoax

86 YpaBHEHHE TEIUIOBOTO OanaHca

87 Pewenue 3anau

88 IToBepxHOcTHOE HaTsKeHUe. KanumisipHbie




aBreHus. JlapneHue mnoj UCKpUBICHHON
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlamnaca

89

O0001eHre 1 cUCTEMAaTU3AIMS 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
dazoBble epexo/sl"

90

KoutposnbHas paborta o teme "Arperaraoie
cocTosHMs BeniecTBa. Pa3zoBble nepexoas”

91

DJeKTpu3alus Tei U €€ MposiBICHUSI.
Dnektpuyeckuit 3apsia. /[Ba Buna
ANEKTPUUYECKUX 3apsioB. [IpoBogHUKH,
JIARJIEKTPUKU U MOJYITPOBOJHUKHI

92

DneMeHTapHbIN 3JeKTPUUECKUi 3aps/. 3aKOoH
COXPAaHEHHUs NEKTPUIECKOTrO 3apsa

93

B3aumoneiicteue 3apsaaoB. Toueunsbie
3apsibl. 3akoH Kynona

94

Perenue 3agau

95

Onexrpuueckoe noie. Ero aelicteue Ha
AIEKTPUYECKHUE 3aps/bl

96

Harnpsx€HHOCTB 3JIEKTPUYECKOIO IOJIS.
[TpoOHsIii 3apsia. JInHMKM HAaPsSHKEHHOCTH
ayIeKTpuyecKoro nomist. OgHopoaHOe
JIIEKTPUYECKOE I10JIE

97

HOTGHHH&J’IBHOCTL QJICKTPOCTATHYICCKOI'O
moJis. PasHocth NMOTCHIMAJIOB U HAIIPSIXKCHUC

98

ITorenmuansHas OHEPIus 3apsaa B
QJICKTPOCTATHYCCKOM II0JIC. HOTCHHI/IaH
SJICKTPOCTATHYCCKOI'O I10JIA

99

CBs13b HaHpH)KéHHOCTI/I ITOJII U pa3HOCTH




MOTCHIOUAIIOB IJIA DJICKTPOCTATHYCCKOIO ITOJIA

[IpuHIUIT CynepIIO3UIIMH JIIEKTPUYECKHUX

100 .
noJsiei

101 Pewenue 3anau

102 [Tone Toueunoro 3apsinaa. [lone paBHOMEpHO
3apsHKEHHOMN cepsl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsHKEHHOM
0eCKOHEYHOH IIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBeCHS 3apsA0B

105 JIM3IeKTpUKY U OITYIIPOBOJHUKY B
AIIEKTPOCTATUYECKOM I10JIE
Konnencarop. D1nekTpoEéMKOCTh

106 KOHJIEHCAaTopa. DJIEKTPOEMKOCTD IIIOCKOTO
KOHJIeHCaTopa

107 ITapaensHOE COEIMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOH/ICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHcaTopa

110 Pemenue 3anau

11 JIBrm>keHuUe 3apsKEHHOM YacCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pentenue 3amau

113 O06o011eHre U cucTeMaTu3alus 3HaHu| 1o
Teme "DnekTpudeckoe moie"

114 KonTponbHas pabota no teme




"DnekTpuueckoe mose"

Cuna toka. [ToctosgHubIN TOK. Y ci1oBUS

115 CYLIECTBOBAaHUS MOCTOSHHOTO
AIIEKTPUYECKOTO TOKA

116 Hctounuku Toka. Hanpsokenne u 31C

117 3akon OMa 11t yyacTKa LEIu.
DIIEKTPUYECKOE CONPOTUBIICHUE
3aBUCHUMOCTh COIPOTUBIICHUS OJJHOPOIHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIA
MOTIEPEYHOTO CEeUCHUS

119 VY aenpHOE COMPOTHBIICHNE BEIIECTBA.
Pemenne 3agau

120 [TocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COEIMHEHUE MMPOBOTHUKOB

121 Pacuér pa3BeTBIIEHHBIX DJIEKTPUYECKUX
neneii. [Ipasmma Kupxroda

122 Pentenne 3amau

123 Pabora anektpudeckoro Toka. 3akoH Jxoyns
—Jlenna

124 Pemenue 3amau

125 Mo1HOoCTb 31eKTprudeckoro Toka. TemnoBas
MOIIIHOCTb, BBIICIIsIEMasi Ha Pe3UCTOpe

126 Pemenue 3anau

127 O/1C n BHyTpEeHHEE CONIPOTUBIICHUE
HCTOYHHUKA TOKa

128 3akon OMa 115t TOJTHOM (3aMKHYTOM )

BHGKTqueCKOﬁ Ja(S70048




129

Pemenne 3agau

1

130 MOUIIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonzaeHcatop B 11eny NOCTOSIHHOTO TOKa 1

133 Penrenue 3amau 1

134 Pemenne 3amau mo teme "IlocTOSTHHBII |
ANEKTPUUECKUH TOK"

135 Pemenue 3anau no teme "IlocTostHHBIM |
AIEKTPUUECKUH TOK"

136 Pemenue 3anau no teme "IlocTostHHBIM |
ANEKTPUYECKUH TOK"

137 O06o011eHre U cucTeMaTu3alus 3HaHu| o 1
teMe "I1oCTOSHHBIN IeKTpUIEeCKuil TOK"

138 KoHnTtponbHas padora o teme "IlocTosHHBII
ANEKTPUYECKUH TOK" 1
DeKTpruyecKasi IPOBOAUMOCTD Pa3IMYHBIX

139 BEIIECTB. DJIEKTPUYECKUI TOK B METaJLIaX. 1
CBepxnpoBOIUMOCTb
DIIEKTPUUYECKHUM TOK B pacTBOpax u

140 pacriaBax 3JIEKTPOIUTOB. 3akoHbl Dapases 1
JUTS DJIEKTPOJIM3a

141 DneKTpUUecKuil TOK B raszax. [lnazma 1

142 DJIEKTpUYECKUH TOK B Bakyyme. BakyymHbie |
npuOOpbI

143 DJIEKTPUYECKUHN TOK B TOJIYIIPOBOHUKAX 1

144 [TosrynpoBOIHUKOBBIE TPUOOPHI 1

145 @u3NYECKU IPAKTUKYM 110 TEME 1




"N3mMepeHue CUibl TOKA U HAMIPSKEHUS B
[ENH MOCTOSTHHOTO TOKAa MPU MOMOILN
AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTENBHBIX
puOopoB" mwin "3HaAKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus PU3NYECKUX BETUUUH MIPU
MOMOIII KOMITBIOTEPHBIX TaTYNKOB"

146

duszndeckuil mpakTUKyM 1o TeMe "N3yuenue
HEPAaBHOMEPHOT'O JABM)KEHUS C EJIBIO
ompezeNneHus MTHOBEHHOM ckopocTu"

147

OU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenue yCKOpeHUs MPU NPSIMOIUHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU 10 HAKJIOHHOM
miockoctr" mwin "UcciaenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JBUKECHUU"

148

@uU3NYECKUI MPAKTUKYM II0 TEME
"U3mepeHune yCKopeHust CBOOOHOTO
naneHus" wim "M3yuenue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAILHO"

149

®dusnueckuii npakTukym 1o teme "Mzydenue
JBYDKEHUS TeJa MO OKPY>KHOCTH C
MTOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO" MITH
"UccnenoBanue 3aBUCUMOCTH TIEPUOIA
oOpallleHus KOHUYEeCKOro MasiTHUKA OT €ro
napamerpoB"”

150

@u3nYEeCKHUl MPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIONIEH CUJIBI ITPU
JBHKEHUH OpycKa [0 HaKJIOHHOM IJIOCKOCTH"




nin "[IpoBepka runmoTe3sl 0 HE3ABUCUMOCTH
BPEMEHHU JBIKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH Ha 33JJaHHOE PAcCTOSHUE OT €ro
Macchel"

151

PuU3NYECKU MPAKTUKYM II0 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIIMX B MPY>KUHE U PE3UHOBOM
obpasrie, oT ux nedopmarun wim "M3ydeHue
JIBUJKEHHUSI CHCTEMBI TEJ, CBA3AHHBIX HUTBIO,
MEPEeKUHYTOU uepe3 NErkuii 61ok"

152

OU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenue ko3puirienTa TpeHus mno
BEJIMUMHE YTII0BOTO KO3 puIeHTa
3aucuMocTu Frp(N)" wm "UccnenoBanmue
JBUKEHHSI OpyCKa M0 HAKIIOHHON TIOCKOCTH
C IEpeMEHHBIM KO3 UIIUEHTOM TPEeHHS" UITH
"N3y4yeHue IBUKEHHS Tpy3a Ha Bajly C
TpeHuem"

153

@uU3NYECKU MPAKTUKYM II0 TEME
"HccnenoBanue ycaoBUid paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BpallleHus "
nnu "KoHCTpyHnpoBaHHE KPOHIITEHHOB U
pacuér cuin ynpyroctu" unu "3yuenue
YCTOMUYMBOCTU TBEPIOTO TeJIa, UMEIOILIETO
IJI01a1b OMOpHI"

154

@uU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHne uMItyJibca Teljia o TOpMO3HOMY
nyTH" niau "M3Mepenue Cuibl TATH, CKOPOCTH
MOJICJIN 3JICKTPOMOOMIISI M MOIITHOCTH CHJIBI




Taru" unn "CpaBHEHUE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMITYJIbCOM CHJIBI" MU
"HccnenoBanue coxpaHeHHUs! UMITYJIbca MPU
yrpyrom B3aumozencteun" win "M3mepenue
KMHETHUYECKOUM 3HEPTUH Tella 10 TOPMO3HOMY
nytu"

155

Puznueckuil NpakTUKyM 1o Teme "M3yuenne
U30TEPMHUUYECKOT0 Ipoliecca (PeKOMEHA0BaHO
HCIoJIb30BaHue udpoBoit Jadboparopun)"
niu "M3ydeHne u30XopHOro npoiecca" uim
"N3yuenue n3obapHoro nporecca’ win
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

156

OU3NYECKUN TPAKTUKYM T10 TEME
"N3mepeHue yenpHON TeINIOEMKOCTH WIH
"HccnenoBanue npoiecca OCThIBAaHUS
BemecTsa" win "MccienoBanue agnadaTHOrO
npouecca” nin "M3yuenne B3auMoCBsA3U
SHEPrUH MEKMOJIEKYIISIPHOTO
B3aMMOJECHCTBHS U TEMIIEPATYPbl KUIICHUSI
xuakocten"

157

Puznueckuil NpakTUKyM 1o Teme "M3yuenne
3aKOHOMEPHOCTEH ucTapeHus KuaKocTen"
unu "3mepenne yaeabHON TEeTTOThI
miaBieHus abaa" win "M3yuenue cBOMCTB
HaChIEHHBIX MapoB" i "M3mepenue
a0COMIOTHON BIQXKHOCTH BO3JlyXa U OLIEHKA
Macchl TapoB B noMeneHun". Mzmepenue
Kod(UIMEHTa TOBEPXHOCTHOTO HATSKEHUS

158

Ou3nUeCKHil MPaKTUKYM IO TEME




"Habumroienue npeBpalieHus SHEPTUu
3apsHKEHHOTO KOH/IEHCATOpa B YHEPTHI0
u3NydyeHus ceeroauona” unu "M3ydenue
MIPOTEKaHUs TOKA B LIETIH, COJepIKaIIen
KoHzAeHcarop" win "Pacnpenenenue pazHOCTH
MOTCHITUAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCATOpOB"

159

OU3NYECKUN TPAKTUKYM T10 TEME
"HccnenoBanne cMEMIaHHOTO COETMHEHUS
pesuctopoB" win "M3Mepenue yieabHoro
CONPOTUBIICHUS MPOBOJHUKOB" WU
"HccnenoBaHue 3aBUCMIMOCTH CHIIBI TOKa OT
HaIpPsKEHUs JUIsl JIaMITbl HAaKaJTuBaHUS"

160

OU3NYECKHUI MPAKTUKYM TI0 TEME
"Habmronenue anektponu3sa’ win
"U3mepenue 3apsiga 0OJHOBAJIEHTHOTO HOHA"
nnu "UccienoBanue 3aBUCUMOCTU
CONPOTHUBIICHUSI TEPMOPE3UCTOPA OT
temnepaTtypbl" win "CHITHE BOJIbT-aMIIEPHOU
XapaKTEePUCTUKHU Juojaa”

161

PesepHbIii ypok. O600111CHHE T
CUCTEeMaTH3alus 3HaHU 110 TeMe
"Kunematuka"

162

PesepHbIif ypok. O6001ICHHE U
CUCTEMAaTH3aIHs 3HAHHUI 110 TeMe
"lmnamuka"

163

PesepHbIii ypok. O60011IeHHE H
cucTeMarusanys 3HaHui mo reme "CraTuka




TBEpAOro Tena"

164

PesepHbIii ypok. O60011IeHNE T
CHUCTEMaTH3aIlis 3HAaHUK 10 TeMe ""3aKOHbI
COXpaHEHHUs B MEeXaHHKeE"

165

PesepHbIif ypok. O60011eHNE 1
cucreMartu3alus 3HaHui no tTeme "OCHOBBI
MOJICKYJISPHOKMHETHYECKOU TeOpHH"

166

PesepBHbIii ypok. O000IICHNE U
CHCTEMATH3alMs 3HAHUI 110 TEME
"Tepmonunamuka. TerioBbie MaTUHbL"

167

PesepBHbIii ypok. O6001IeHNE U
cucTeMaTH3alys 3HaHUH 10 Teme
"ArperaTHble cocTOsIHUS BelecTBa. da3oBbie
nepexost"

168

PesepHbIii ypok. O60011ICHNE H
CUCTEeMAaTH3alus 3HAHUI 110 TeMe
"DnekTpuueckoe mose"

169

PesepHbIif ypok. O60011IeHNE T
CUCTeMaTH3alMs 3HAaHUI 110 TeMe
"TIoCTOSIHHBIN ANEKTPUUECKUN TOK"

170

PesepHbIif ypok. O6001IeHNE U
cucTeMaTtusanus 3Haguil mo reMe "Toku B
pa3iIuuHbIX cpegax”

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

BzaumoaenicTBre MOCTOIHHBIX MArHUTOB U
MPOBOJHUKOB C TOKOM. MarHuTHoO€E moJie.
['unoreza Amnepa

Bekrop maruutHOM MHAYKUMH. [IpuHumn
CyINEpIIO3UIIMM MATHUTHBIX TOJeH. JInHun
MarHUTHOW UHAYKIUH

MarsuTHoe€ 1oJjie MPOBOAHUKA C TOKOM.
OmneIT DpcTena

Cuna Amrnepa, e€ HampaBlieHUE U MOIYJIb

Penrenue 3anau

[TpumeHnenune 3akoHa Amnepa.
DJeKTpOoU3MEepHTEIbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiI€HUE U MOJTYJIb.
JIBrm>keHUE 3apsKEHHOM YaCTHULIBI B
OZHOPOJHOM MArHUTHOM I10JIE

Penrenue 3anau

PaGoTa cuiel Jlopenia

Pemenue 3amau

11

MarsuTHo€ 10JIe B BEILIECTBE.
DeppoMarHeTUKy, napa- u AMaMarHeTUKU

12

OcHOBHBIE CBOHCTBA (peppOMarHEeTUKOB.




[Tpumenenue heppoMarHeTUKOB

13 Pemenue 3amau mo teme "MarautHoe moje"

14 Pemenue 3agau 1o reme "MarautHoe moiie"

15 SIBneHune AneKTpOMarHuTHON MHAYKITUH.
[ToTok BeKTOpa MArHUTHON UHAYKLIUU

16 OJIC nHaykumu

17 3aK0H JIEKTPOMArHUTHOW MHIYKIIHH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/1C nHAYKIMH B IBUKYIIUXCA
MIPOBOJIHUKAX

20 Penrenue 3anau

21 ITpaBuio Jlenna

2 WNunyktuBHOCTE. KaTynika HHIYKTUBHOCTH
B IICITH IIOCTOSHHOI'O TOKA

3 SBnenue camounaykiuu. J/C
CaMOUHAYKIUU

24 DHeprusi MarHUTHOTO TOJIST KaTYIIKH ¢
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Penrenue 3amau

2% O0001eHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
TeMe "DneKkTpoaruHaMuKa"

7 KonTponbHas paboTa no teme
"OnekTpoauHaMuKa"

73 Konebarenbnas cucrema. CBoOOJHEIC

KoJIeOaHMsI. FapMOHI/ILICCKI/Ie KOJIeOaHUs




Knnematnueckoe u JUHaAMHUYCCKOC

29 OIMMCaHNEe KOoJieOaTeNbHBIX IBUKESHUH
DHepreTuveckoe onrcanue. BeiBo

30 JTUHAMHUYECKOTO OMHMCAHUS TAPMOHHYECKUX
KOJICOAHUH M3 UX YHEPIEeTHUECKOTO U
KHHEMATHYECKOTO OIMHCAHUS

31 Awmiutyaa v asza konedaHui
[Tepuon n yacrora konebanuit. [lepron
MaJbIX CBOOOIHBIX KOJIEOaHUH

32 MaTeMaTU4ecKoro MastHuka. [lepuon
CBOOOJIHBIX KOJI€OaHHUH MPY>KUHHOTO
MasiTHHKA

13 3aryxaromue Konebanus. BeiHyXIeHHBIC
koJieOanus. Pe3oHanc

34 ABTOKOIEOaHUS

35 Pemrenune 3amau

36 Ypok-koHpepeHmnus "MexaHudeckue
KoJicOaHMs B My3bIKaJIbHBIX HHCTpyMEHTaxX"

37 O0o001IeHNEe U CHCTEMATHU3allisl 3HAHUH 110
TeMe "MexaHnnueckue koiedanus"

13 DIIeKTpOMarHuTHBIE KOJICOaHHSI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsS3b aMILTATY b1

39 3apsiia KOHJAEHCATOpa ¢ aMILUIMTYIOM CHJTbI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aK0H COXpaHEHUS YHEPTUU B UJICATHHOM

K0JIe0aTeTbHOM KOHTYpE




3aTyxaIOHme QJICKTPOMAroHuTHLIC

41 KoJieOanus. BeIHYKIeHHBIC
AIIEKTPOMATrHUTHBIE KOJIeOaHHs

42 ITepemennsbIit Tok. Pe3auctop n KoHaeHcaTop
B IIETIA TTIEPEMEHHOTO TOKa

43 Karymika uHIyKTUBHOCTH B LIETIH
MIEPEMEHHOT0 TOKa

44 3akoH OMa 1J1s1 2JIEKTPUUECKON LIenn
MEPEMEHHOT0 TOKa
MoIHOCTh EPEMEHHOTO TOKA.

45 AMIIIUTYJHOE U IEUCTBYIOLIEE 3HAUECHUE
CHUJIBI TOKA U HATIPSHKEHUS

46 Pe3oHaHC B 2JIEKTpUYECKON 1IENn

47 Pewenne 3amau
WneanbHbIil Tpanchopmarop.

48 [Ipou3BoACTBO, Mepeava u nmoTpedieHne
AIIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKU ITPU MPOU3BOJICTBE

49 anekTpo3Heprun. KynbTypa ncnosip3oBaHus
AJIEKTPOIHEPTUH B MIOBCETHEBHOM JKU3HU

50 Penrenue 3amau

51 Penrenue 3anau

5) O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
TeMe "DIeKTpOMarHuTHbIC KojieOaHus"

53 MexaHnndeckue BOJIHBL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH




55 3ByK. XapaKTepUCTUKU 3ByKa

56 Nudpa3yk u ynerpassyk. [llymoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

57 Pemenue 3agau

53 DNeKTpOMarHuTHbIEC BOJHBL. M3nyueHue
AIIEKTPOMATHUTHBIX BOJH

59 OHeprus MEeKTPOMArHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMAarHUTHBIX BOJH
[Ixana 31eKTPOMarHUTHBIX BOJIH.

60 [IprumeHeHre 3eKTPOMarHUTHRIX BOJIH B
TEXHUKE U OBITY
[IpuHIUTIBI paTUOCBS3H U TEIEBUICHUS.

61 Pannonokarus. DIeKTpoOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

2 Konrponbnas padora no teme "Konebanus
1 BOJTHBI"

63 Caer. 3aKOH NPSAMOJIMHEIHOTO
pacnpocTpaHEHuUs CBETa

64 Pemmenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpoCTPAHEHUs CBETa

65 Ortpaxenue cBera. [Lnockoe 3epkaio.
Cdepuueckoe 3epraino
[Ipenominenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJLHBIN TIOKA3aTelb MPEITOMIICHUS.

66 [TotHOE BHYTpEHHEE OTpaKEHHUE.

[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTpaXKeHUS




Pemenue 3amau Ha IMPUMCHCHUC 3aKOHOB

67 OTpa)KEHHS U IIPEJIOMIICHUS CBETA

68 Xop stydeit B npusMme. Jlucnepeus cBera.
CnoxHbIl cocTaB Oenoro cBera. I[Ber

69 JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3bI

70 [TocTpoenne n300paXkeHUH B JIMH3AX U UX
cUCTEMax. YBEIMYCHUE JINH3bI
Pemenue 3anau Ha mocTpoeHue

71 N300paKeHU, TOTy4aeMBbIX C TOMOILBIO
JVH3

72 I'ma3 kak onruyeckas cucreMa

7 Pemenue 3anay. [Ipenensl mpuMEHUMOCTH
reOMETPUYECKON ONTUKH

74 CkopocTb cBeTa M METO/IBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WNuTtepdepenius cBeta

77 KorepeHTHbIE HCTOYHHUKU. Y CIIOBHS
HaOJII0/1I€HUS] MAKCUMYMOB M1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue uHTEpPEepeHINN

80 Hudpakmus ceeta

21 Hudpakuronnas pemérka. Y ciaoBue
HaOJII0/IEHUS TJIaBHBIX MaKCUMYMOB

82 Pewenne 3anau

23 ITonnepe4HOCTh CBETOBBIX BOJIH.

[Tonsipusanus ceera




84

Pemenne 3agau

85 CBeTOBBIE SIBIICHUS B IPUPOLE 1

26 O0600611eHre U cucTeMaTu3alys 3HaHu| 1o |
teme "Onruka”

87 KontponbHas padora no reme «OnTuka» 1
['paHuIbl TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKU. 3aKOHBI 3JIEKTPOJAUHAMUKHU U 1
HPUHIMIT OTHOCUTEIBHOCTU

29 ITocTynaTel cieMabHON TEOPHUH |
OTHOCHUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON NHTEPBAJ.
[IpeoOpazoBanus Jlopenna. YcinoBue

90 NPUYUHHOCTA. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHHE BPEMEHU U
COKpaIlleHUE UINHBI

01 OHeprus U UMNYJIbC PEISATUBUCTCKON i
YaCTULIbI

9 CBs13b Macchl € YJHEPTUEN U UMITYJILCOM 1
PENATUBUCTCKOMN YaCTUIbl. DHEPTHUs ITOKOSI

93 PaBHOBeCHOE TEIIOBOE U3ITyYECHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnore3a M. [limanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITyJIbC (OTOHA 1

97 ®otosdpdext. OnpiTel A. I'. Cronerosa. |
3akonbl poTtodddexra

08 VYpaBHenue DitHmTeiiHa 115 poTodPdexTa. |

"Kpacnas rpanuna" ¢porospdexra




99

Jasnenue cBeta. OnbiThl [1. H. JIeOenena

100

BoHOBEIE cBOIICTBA YaCTHI]

101

Bounnsl e bpoiind. /InuHa BoJIHBI 1€
Bpoiins u pazmMepsl 00JaCTH TOKATH3AIHH
JIBUOKYILIEVCS YaCTULIBI

102

KopmyckyisipHO-BOJIHOBOM Ayann3m

103

Judpaxius 37JeKTPOHOB Ha KpHCTalIax

104

Cnenuduka u3MepeHu B MUKPOMUPE.
CootHoleHus HeonpeaenéHHoCTeN
I'eit3enOepra

105

Pemenue rpaduueckux 3agau

106

Pemenne pacy€THbIX 3a1a4

107

Konrponbnas padora no remam: "OCHOBBI
CTO", "KopnyckyisipHO-BOJIHOBOM
nyamusm"

108

OMnBITHI 1O UCCIIEAOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast monens atoma Pezepdopna

109

IToctynater bopa

110

Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUU
aToMa BOAOpoaa

111

CrHoHTaHHOE U BBIHYKACHHOC U3JTYUYCHUC
CBCTa

112

Jlazep

113

Hyxnonnas moxens siapa ['erizenbepra-
NBaneHko. 3apsa U MacCoBOE YUCIIO sIApA.
H3otonsl. PagnoakTHBHOCTE

114

3aKoH pasnoakTUBHOro pacnajaa. CBoiicTBa




VMOHM3MPYIOLIETO U3JIydyeHus. BiusHue
pasMOaKTUBHOCTH HA )KMBBIE OPIaHU3MBI.
Hozumerpus

115

DOHeprus CBsI3U HYKJIOHOB B siipe. SnepHble
cuibl. Jledekt maccol siapa. SAnepHoie
peakuuu. Snepusie peakTopsl. [Ipobiemsr
YIOPaBIsEeMOro TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCTIEKThI Pa3BUTHS sIIEPHON
SHEPreTHKU

116

Mertoabl perucTpanuu U UCCaeA0BaHUS
3JeMEeHTapHbIX yactull. DyH1ameHTaabHbIe
B3aUMOJICUCTBUSA. bapuOHbI, ME30HBI U
nentoHsbl. [IpencraBnenne o CtaHnnapTHOM
Mozenu. KBapk-TiitooHHAss MOJIENTh aIpOHOB

117

®usuka 3a npeaenamu CtaHnapTHON
Mozenu. TéMHas matepus U TEMHas
sHeprusi. EquHCTBO (pr3nueckoil KapTUHBI
Mupa

118

Oransl pa3BUTUS ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMHUU

119

[TprMEeHUMOCTh 3aKOHOB (PU3UKH ISt
00BSACHEHUS IPUPOJIbI KOCMUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHIX
HCCIICIOBAHMI

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOTIBI,
pauoTeNecKonbl, BHEaTMOC(hepHas
aCTPOHOMUS

121

Bup 3Bé3nH0T0 HeOa. Co3Be3nus, ipKue




3Bé3,I[I>I, IIJIaHCTBI, X BUANMOC IBUKCHHC

122

Conueunas cuctema. Comnaie. CoHeunas
AKTUBHOCTD. HCTO‘IHI/IK 3H€pFI/II/I COJ'IHIIa n
3BE3N

123

3BE3/1bI, NX OCHOBHBIE XapPaKTEPUCTUKH.
Huarpamma "crieKTpaiabHBIN KJIacc —
CBETUMOCTB"

124

3BC3I[BI rJIaBHOM OCICA0BAaTCIBbHOCTHU

125

Bnytpennee crpoenue 38€31. COBpeMEHHbIE
MIPEJCTABICHUS O IPOUCXOKICHUH U
spomroni CoJIHIA ¢ 3BE3]1. DTalbl JKU3HU
3BE3N

126

Mineunsiii [1yte — Hama ["amaktuka. Tumer
ranakTuk. YEpHbIE OBIPHI B AApAX TaJaKTHK

127

Bcenennas. Paciiupenue Beenennoid. 3akoH
Xab66mna. Teopus bombioro B3peiBa.
PenukToBoe uznyueHue

128

Macrabnas ctpykrypa Beenennoil.
MeraranakTuka

129

Hepeménnsie mpobiaemMbl acTpOHOMUHU

130

Du3HUECKUil TPAKTUKYM T10 TEME
"HccneagoBaHue MAarHUTHOTO TTOJIS
IMOCTOSSHHBIX MarHUTOB'" WMJIM
"HccmenoBaHue CBOMCTB
deppomarnetuxoB" uinn "HccnenoBanue
JIEMCTBUSI MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nYecKuil MPaKTUKyM IO TEME




"Uzmepenue cuiabsl Amniepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
nnu "OnpeneneHre MarHUTHOM MHIYKUIUN
Ha OCHOBE U3MEPEHUS CHIIbI AMmepa"

Pu3HYECKU IPAKTUKYM I10 TEME
"UccnenoBaHue SABJICHUS

132 ANEKTPOMATHUTHON MHAYKIUU" WIIN
"OmnpeneneHne HHIYKIIMA BUXPEBOTO
MarHUTHOTO IMOJIs"

Pu3HUECKU IPAKTUKYM I10 TEME
133 "UccnenoBaHue siBJICHUS CAMOUHIYKIIMK"
i "COopka MOJIeIH 3JIEKTPOMArHUTHOTO

reneparopa"

Pu3HUECKU IPAKTUKYM I10 TEME
134 "U3mepenune neproa CBOOOTHBIX

KOJICOaHWI HUTSHOTO M TIPYKUHHOTO
MAasITHUKOB"

DuU3NUECKU IPAKTUKYM I10 TEME
135 "IIpeoOpa3oBaHue SHEPTUH B MPYKUHHOM
MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue NepeMeHHOTO TOKa Yepes
136 MIOCJIE0BATENBHO COCIMHEHHBIE
KOHJICHCATOP, KaTYIIKy U pe3ucTop' min
"UccnenoBanue pabOThl HICTOYHUKOB CBETA

B LIENIM IEPEMEHHOI0 TOKa"

DuU3NUECKU IPAKTUKYM I10 TEME

137 "N3y4yeHue napameTpoB 3ByKOBOW BOJIHbI"




138

dusnuecKuil NpakTUKyM IO TeEMe
"M3Mepenne nokazaTess NpeaoMIIeHUs
crexna" win "llomyuenne nzo0paskeHus B
cUcTeMe M3 IJIOCKOT0 3epKaja U JIMH3bI"

139

Pu3HYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha MpuMepe
Kuakux uH3)" uinu "M3Mepenue
(OKYCHOTO pacCTOSIHUSI pACCEHBAIOIINX
uH3"

140

DU3NYECKUIN TPAKTUKYM 110 TEME
"Habmonenue aqudpakuuu, nHTephEpeHITNN
Y noJisipu3aiuu ceera'

141

Pu3HUECKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o ¢ororpadpusim
TPEKOB 3apsKEHHBIX YaCTUL B MAaTHUTHOM
noJie)"

142

Pu3HUECKU IPAKTUKYM 110 TEME
"N3mepenue noctosaHHo [lnanka Ha
OCHOBe uccienoBanus Gporoadpdexra" niu
"HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA
4yepe3 CBETOAUO/ OT HanpsiKeHUs"

143

PuU3NUECKUN IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
nocrosiHHOW Pundepra”

144

Du3HUECKU IPAKTUKYM I10 TEME
"HccnenoBanne paaroakTUBHOTO (hOoHA ¢




WCITOJIb30BaHUEM JI03UMeTpa' Hin
"N3yueHue noriomnieHus 6era-4yacTuil
amroMuaueM"

145

DU3NYECKUIN TPAKTUKYM 10 TEME
"HaGmronenus 38E31H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TIPHIIOKCHHUH JIJIs1
OTIpeIeTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3aust CeBepHOro Moiaylapus U sipKue
3BE316l" win "HaOmroaeHus B TEJIECKON
JlyHsl, 11aHET, TYMAHHOCTEH U 3BE3IHBIX
CKoOIJIeHuI"

146

O0001eHre U cUCTEMAaTH3allN 3HAHNI.
Ponb ¢usuku u acTpoHOMUH B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOU U ATHUYECKOM chepax
JIesITeJIbHOCTH YeJIOBEKa

147

O0600611eHre U cucTeMaTu3alys 3HaHuH.
Ponb 1 MecTO GU3UKU ¥ ACTPOHOMMH B
COBPEMEHHOUN HAYYHOU KapTHHE MUpPA

148

O0600611eHre U cucTeMaTu3alys 3HaHuH.
Pounpb dpusnueckoit Teopun B popMHUpOBaHUI
NpeCTaBICHUN 0 GU3NIECKOI KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOLE

149

O0001IeHNE U cHUCTEMATHU3AllNs 3HAHUH 110
teme "Kunemarnka"




O00011IeH1E U CUCTEMATU3aIUs 3HAHUI 110

150 teMe "Kunemaruka"

151 O0001Ienye U cucTeMaTu3anys 3HaHUH 110
teme "JIlnunamuka"

152 O0001Ienye U cucTeMaTu3anys 3HaHUH 110
teme "Cratuka TBepaoro tena"

153 O0o001IcHNEe U CHCTEMAaTHU3allisl 3HAHUH 110
TeMe "3aKOHbI COXpPAHEHUs B MEXaHUKe"
O0o001IcHNEe U CHCTEMAaTHU3allisl 3HAHUH 110

154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

O00011eHE U cCUCTEMATH3AIMs 3HAHUH 110

155 teme "Tepmonunamuka. TernoBbie
MalIuHb!"

O0001eHre 1 cucTeMaTU3alis 3HaAHUI 110

156 Teme "ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBkle Iepexoab"”

157 O0001Ienye ¥ cucTeMaTu3anys 3HaHUH 110
TeMe "DnekTpudeckoe nose"

158 O0o001IcHNEe U CHCTEMAaTH3allisl 3HAHUH 110
teme "[1oCTOSHHBIN 31eKTpUYecKuil TOK"

159 O0o001IcHNEe U CHCTEMAaTH3allisl 3HAHUH 110
teMe "TOKHM B pa3inuuHbIX cpenax”

160 O0001eHre 1 cucTeMaTU3alus 3HaHUI 110
TeMe "Marautsoe nosne"

PesepHbIif ypok. O60011IeHNE 1

161 cUCTEeMAaTH3aIns 3HaHUH T10 TeMe

"DnexkTpoMarHuTHas UHIYKIUs"




162

PesepHbIii ypok. O600111ICHHE T
CHCTEMAaTU3alys 3HaHUI [0 TeMe
"Mexannyeckue koneoanus"

163

PesepHbIii ypok. O60011IeHNE T
cucreMatTu3anuia 3HAHWUH 110 TEME

"DJIeKTpOMarHuTHbIC KoJieOaHus'

164

PesepHbIii ypok. O60011eHNHE 1
CUCTEMAaTH3alMs 3HAaHUH 110 TeMe
"MexaHu4eCcKHe U AIEKTPOMATHUTHBIE
BOJIHBI"

165

PesepBHeIit ypok. O6o00mIeHHE U
cucreMaru3aius 3Hanuii mo reme "Onruka"

166

PesepBHelit ypok. O0001IeHHE U
cucreMatusanusd 3Haguii mo reMe "OCHOBEI
CTO"

167

PesepBHelit ypok. O6o01ieHue 1
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOM Ayanus3m"

168

PesepHbIii ypok. O600111ICHHE T
cucTeMaTu3anus 3Hadui 1mo reMe "duzuka
atomMa"

169

PesepHbIif ypok. O60011IeHNE 1
cUCTEMAaTH3ans 3HaHUH 110 Teme "DPu3uka
ATOMHOTO S/Ipa U AJIEMEHTApHBIX YyacTuir"

170

PesepHbIii ypok. O60011eHHE 1
cUCTEeMaTH3alus 3HAaHUH 110 TeMe
"OnemeHTH! acTpoPU3uKH"




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET



['yokoBa Ornbra
degopoBHa
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