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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusuke Ha YypoBHE cpeAaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHH W TpeOOBaHUU K pe3yibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBaTenbHO mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takxke ¢ yd€toMm (enepaibHON pabodeil mporpaMmbl BocnuTaHus u KoHuenuuu
npenoAaBaHus yaeOHoro mpenmMera « Pu3nka» B 00pa30BaTEIbHBIX OpraHU3AIHIX
Poccuiickoit ~ ®enepanuu,  pealu3yOIIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
MIPOTPAMMBI.

[Iporpamma no usuke onpenensier o0I3aTeIbHOE NPEIMETHOE COIEpKAHUE,
YCTaHaBIMBAET PEKOMEHyEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM M Pa3JeioB
y4e0HOro TpeaMeTa ¢ YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3CH,
JOTUKH y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarOIIMXCA.
[Iporpamma 1o ¢usuke ma€r mOpeacTaBiIeHUE O LENAX, COJEpPKaHUH, OOIIe
CTpaTerud OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAIOIIUXCS CpPEICTBaAMH
y4yeOHoro npeamera «DPu3nka» Ha yriyOJIEHHOM YPOBHE.

Nzyuyenue xypca (u3MKH YriayOJEHHOTO YPOBHS IO3BOJISIET pEaln30BaTh
3a/1a4u MPOPECCUOHAIILHON OpUEHTAIIMHU, HAMIPaBJICHO Ha CO3JaHUE YCIOBHUM IS
MPOSIBIICHUSI CBOMX HWHTEIJICKTYalbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOIMMBI IS MPOAOCDKEHUS 0Opa3oBaHHs B
OopraHu3anusx npodecCHOHaTBLHOTO O0pa3oBaHUsS MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nmporpamme mo ¢u3HKe OmNpeAensioTCs IUIAaHUPYEMble Pe3yJbTaThl
OCBOEHUS Kypca (PU3UMKU Ha YPOBHE CPEIHET0 O0IIEro 00pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, IMpeaMeTHble (Ha  yrinyOnéHHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOydYaromuXxcsi, OCBOUBIINX
nporpaMmy 1Mo (U3MKE Ha YpOBHE CpEAHEro oO0mero ooOpa3oBaHus Ha
yriayO0inEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

[Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMbIE Pe3yJlbTaThl OCBOSHHUS Kypca (GU3HKH Ha yriyOn€HHOM
YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3yIbTAThI 110 T01aM 00Y4EHNUS;

coJiepkaHue yuyeOHoro npeamera « @u3uka» Mo rogam o0ydyeHHsl.

[Iporpamma 1o Qu3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCTIONIb30BaHa YUYUTEISIMU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX PAaOb0YHX POTrpamMmM.

[TporpaMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
MPEIOCTABISAET BO3MOXHOCTH [UUISI pEaU3ali  Pa3IMYHBIX METOJIUYECKHUX
MOJXO/0B K TMpernojlaBaHuio (U3UMKU Ha YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHEHHs 00s3aTeTbHOM YaCTH COAECPIKAHUS Kypca.



du3rka Kak Hayka o HauOosiee OOIMX 3aKOHAX MPHUPOJBI, BHICTYIMAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpy:xaromiem mupe. [IKoabHBIN Kypc PU3NKU — CUCTEMOOOPA3yOLIUI
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, IOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONPENEINIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe >SHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsT HOBBIX MAaTEpHaJOB C 3aJaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIag B (HOPMHUPOBAHHE €CTECTBEHHO-HAYyUHOUN
KapTUHBI MUpa oOyuyaroiierocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATHh HAayYHBIN
METO/1 MO3HAHMSI IPU BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEeIHET0 OOIIero 00pa30BaHus MOJI0XKEH
psAI UAEH, KOTOPbIE MOKHO PAaCCMaTpPUBATh KaK MPUHLIUIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SIBIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUMM C HeW MaTepuall Kypca (U3UKA
o0OBeAMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce sBisieTCs
(bopMHpoOBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
IoJIE.

Hoea zymanumapuzayuu. EE peanuzanus NpEANoNaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3uKM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriyOoaEHHOTO ypOBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCcs Ha
ypOBHE OOIIMX MpPEICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTPOMNCTBa, U
TEXHOJIOTUU.

Hoea 3konocuzauyuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMS, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIeHUs
po0JIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKON 0€301MacHOCTH.

OcBoeHue cojiepKaHus MIPOTPAMMBI TI0 (PU3UKE JOJKHO OBITH MMOCTPOCHO HA
NPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxona. s pusuku peanuzanus 3THX
NPUHLIUIIOB 0a3upyeTcsl Ha UCIIONIb30BAHUM CAMOCTOSITEILHOTO SKCIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOro rmporecca. s yriyOGi€HHOro
YPOBHS — 3TO CHCTEMa CAaMOCTOSTEIBHOTO YYEHHUYECKOIO OSKCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUYECKHE OIBITHl IMPU H3YYEHHUH HOBOIO
MaTtepuaia, JjabopaTopHbie paboThl U paOOThl MpakTUkyma. [Ipu 3TOM BO3MOKHBI
JIBa crnocoba peanu3auuud (U3MYECKOro TMpakThukyma. B mepBom ciydae
MPaKTUKYM HpoBoAUTCS a1u00 B KoHue 10 m 11 kmaccos, a0 mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXIOM M3 O3THUX KiIaccoB. Bropod cmocod — 3To
UHTErpanus padoT NIpPaKTUKyMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Tpoliecce u3yueHus paszaena (temsl). I[lpu sTom monx paboramu
MPaKTUKyMa OHUMAETCSl CaMOCTOSITENIbHOE MCCIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PyKOBOJACTBY CBEPHYTOT0, 0000MIEHHOTO BU/a O€3 TOMIAaroBO MHCTPYKIIUU.

B nmporpamme mo (Qusuke cucTeMa yYEHHUYECKOro HKCIIEPUMEHTa,
7a00paTOpHBIX paboOT M MpakTUKyMa MpelICcTaBlIeHa eIWHBIM TepedHeM. Bribop
TEMATUKU IS 3TUX BUJIOB YUYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOIS U3 OCOOCHHOCTEH MOypOYHOTro
IUIAHUPOBAHMUSI W OCHalleHus KaOuHera ¢usuku. [Ipu sTOoM oOecneymBaercs
OBIAJICHHE OOYYAIONIMMHCS YMEHHUSMHU TMPOBOJAUTH TPSMbIE M KOCBEHHBIE
U3MEPEHHs], UCCIEeNOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYMH M TOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENSETCA PEUICHUIO PACYETHBIX W KaueCTBEHHBIX
3agad. [lpu 3TOM 171 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJIaHHOM M HESIBHO 33/IaHHOM (PU3MUYECKOW MOJIEJIBIO, MO3BOJISIONINE MTPUMEHSATH
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOrO paszfelia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [ KayecTBEHHBIX 3a/1ay
NPUOPUTETOM SIBIISIOTCSA 3aJaHWs Ha OOBsSCHEHUE/NpEICKa3aHhe MPOTEKAHUS
(u3NYeCcKUX SBJIEHUN U MPOLECCOB B OKPYXkAIOLIEH KU3HH, TpeOyroume BbIOOpa
buznyecKoil MOAENHU AJisi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k maTepualbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo IMpolecca Kypce (PU3HKUA YIIyOJE€HHOTO
YPOBHSI Ha YPOBHE CpeAHEro ol1ero o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKKM JOMHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpYyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B IIPOrpaMme II0
(buU3NKEe YYEHUYECKUX OIBITOB, JIADOPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaK)Xe TEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHCTpanlMoHHOE  000pyJIoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B TporpaMMe Mo (U3HKEe KIIOUYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHMSI ~U3y4YaeMbIX SIBICHHMA ©  TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHE JI YUYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIEC TEMaTHYECKHX KOMILJIEKTOB M O0OECrednBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydYamOmMXCA. TeMaTHYeCKhe KOMILIEKTHI
71a00paTOpHOTO OOOPY/IOBaHHUS JIOKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMIITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TAOOPATOPUH.

OCHOBHBIMHU TIEJIIMH H3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCS:

dbopMupoBaHHEe WHTEpeca MU CTpEeMJICHHUS OOy4YaroluXxcs K HaydYHOMY
WU3YUYCHUIO TPHUPOABI, pa3BUTHE WX HMHTCIUICKTyaIbHBIX M  TBOPYECKHX
COCOOHOCTE;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIE MO3HAHWS U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yJjbTaTa M3yYeHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3UKU;

dhopMupoBaHUe YMEHUI OOBSCHSITH SBICHUS C UCIIOIb30BaHUEM (DU3UUCCKHUX
3HaHUW W HAyYHBIX JOKa3aTEIbCTB;

dbopMHpOBaHHE TIPEACTABICHUA O pONMM (PU3MKM I Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrieit
npodeCCUOHAILHONW  JIESITEILHOCTH, CBS3aHHBIX C (DU3UKOM, TOATOTOBKA K
JTanbHEHIIeMy 00YUYEHUIO B 3TOM HaIlPaBJICHHH.

JlocTmkeHne dTUX TIeNied 00eCTICUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1ad B
IpoIiecce 3ydeHus Kypca (U3UKH Ha YPOBHE CPETHEro o01mero oopa3oBaHus:

MIPUOOPETEHUE CUCTEMBI 3HAHUNU 00 0OmMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIIOYAd  MEXaHWKY,  MOJCKYSIpHYI  (U3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTBI aCTPO(PU3UKH;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUESCKUE 3HAHUS 111 OOBICHEHHUSI
bu3nYecKnX SBJICHUM B MPUPOAC U JJIS MPUHATHS TMPAKTUYECKUX PEIICHUH B
MMOBCEJIHEBHOM XU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/ad, MOJPA3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3JaHUE
dbu3nyecko MoJeNu, aJeKBaTHOW YCIOBHUSM 3aJadud, B TOM YHCJE 3aJad
WHXCHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3UYECKUX OCHOB U TIPUHIIMIIOB JEWCTBHSI TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKHX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIPHOTO IUIAHUPOBAHUS M IPOBEICHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHaldW3a W HMHTEpIpEeTaruu  HWH(popMaIuy,
OTIPEICIICHHS TOCTOBEPHOCTH TOTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM UL PAa3BUTHS YMEHUW NPOEKTHO-UCCIEN0BATEIIbCKOM,
TBOPYECKOMU JIEATEIIbHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodhecCuoOHATHHON AeSTENHHOCTH, CBA3AHHON
¢ (PUBUKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHbIA YypOBEHB
u3ydeHus ydeOHoro mnpeamera «®dusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHUsS BBIOMpAETCS OOYYAIONIUMUCS, I[UIAHUPYIOIMIUMH TMPOAOHKCHHUE
o0pa30oBaHus MO CHENUATBHOCTIM (QU3HUKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenue ¢pusuku (yriayOnaEHHBIM ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoauTtcs: 340 vacos: B 10 knacce — 170 gacos (5 4acoB B HeAEINIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX PalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MPOBENCHMsT JTa0OPATOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4nblili MeTOA O3HAHUS NIPUPOABI.

®dusuka — pyHIaMeHTallbHas HayKa o mpupojae. HayduHsiit MeTo mo3HaHus U
METO/Ibl UCCIIEeI0BAaHUS (UZNYECKUX SBJICHUH.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoasl. HalOmonenue u
HKCIIEPUMEHT B (pU3UKE.

Crioco6bl  u3MepeHusi (U3MUECKUX BEIMYMH (aHATOrOBbIE U LU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3MYECKUX  BEIMYMH  (aOCONIOTHas W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SBJIEHUA M NMPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPAOE TENo, HJealbHasl >KUIKOCTb, HJCalbHBIA TIa3, TOYECUHBIH
3apsna). ['unoresza. @usnueckuil 3aK0H, TPaHUIIBI €r0 MpUMEHUMOCTH. Pu3nueckas
TEOpHs.

Ponp u Mecto ¢u3uku B GOPMUPOBAHHWU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomol, npaKmuKym.

W3mepeHne cuiibl TOKa W HaNpsDKEHUS B LIEMH MOCTOSHHOTO TOKa IpHU
MIOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKoMCTBO ¢ mudppoBor naboparopueit o ¢usuke. [IpuMepsr usmepeHus
($u3MYECKUX BEIMYMH IIPU MIOMOILU KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBrkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema oTcyéra.

[Ipsimast n oOpaTHas 3a/1a4yu MEXaHUKHU.

Panuyc-BekTop MarepuasbHON TOYKH, €ro IMpPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpeaHsE CKOPOCTb, MTHOBEHHas CKOPOCTb) HU
YCKOpPEHHE MaTepUalbHOW TOYKHM, MX MPOEKIHMH HAa OCU CHCTEMbl KOOPAMHAT.
CrnoxeHue rnepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPHAIBHON TOYKU OT BPEMEHU U HX
rpaduxu.

CBoOogHoe maneHue. YckopeHue cBOOOAHOTO majeHus. J[BuxeHue Tena,
OpOILIEHHOT0 MOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOpPEHUS MaTepuaibHON TOUKU OT BPEMEHH U UX TpapUKu.



KpuBonuneinHoe  aBmkeHue. JIBHKEHHME  MaTepUaJIbHOM TOYKH IO
OKPY>XHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m vactora oOparieHwus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAHM€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHu4yeckre yCTpOMCTBA W TEXHOJOTMYECKHUE MPOUECCH: CHUIOMETD,
JBW)KCHUE CHApsANIOB, LIEMHbIE, MIECTEpEHYATBIE U PpEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

CnocoObI ucclief0BaHUs IBUKEHUN.

NnmrocTpanus npeaenbHoro nepexoia i \BMEpEeHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHne NBHKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaOmronenne ABWKEHHS Tea, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIi0BOl CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHUSI OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKym.

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONpPEIEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenune ycKopeHUs MpU NPsIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JIBH>KCHUH.

WN3mepeHnne  ycKOpeHUss ~ CBOOOJHOro  maaeHus  (PEKOMEHJIOBAHO
UCIOJIb30BaHuE IU(POBOI TabopaTopun).

N3yuyenue fABWKEHHS Tena, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TIPSMOM MPOMOPLUUOHATBHOW 3aBUCUMOCTH MEXKIY JAIbHOCTHIO
MOJIETa U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne JBHKEHHUS Tella MO OKPYKHOCTU C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBpii 3akoH Hprorona. HMHepumanbHble cuctemsl orcuéra. [IpuHumn
otHocuTenbHOCTH ['anunes. HemHepuuanpHble CUCTEMBI OTCUYETA (ONpENEIeHUE,
MPUMEDHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOUYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALIMOHHON U
WHEPTHOM MAaCCBI.

Cuna TsKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TMAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHbIO TIUIAHETBI M OT reorpaduueckoil IMUPOTHL. JIBHKEeHUE
HEOECHBIX TeN U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHsI CKOJIbKEHHS U CUJIa TPEHUS
nokosi. Koapduument tpenus. Cuna cONpOTUBICHMS NpPU JIBJKEHUM Tela B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHMUS.

Hasnenue. I'uapocrarnueckoe naBiaenue. Cuia Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAMIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenune nBmKeHUs TNl B MHEPIUATIBHBIX U HEMHEPIIUATBHBIX CHCTEMAax
OTCY€Ta.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WIM LIAPOB Pa3sHOM MacChl C OJAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIBbHON CUCTEMBI OTCYETA.

CpaBHeHUE  DPaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHUI  C
ITPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUSA TEIL.

N3mepenne macc no B3anMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAJICHUH.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUJT IPU JABUKEHUHM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMIKEHHUS OpycKa II0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccenenoBanre 3aBUCHMOCTH CUIJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3UHOBOM 00pasiie, OT UX JAehOpMaIIHH.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYUMHE YTIIOBOro kKoddduimenta
3aBUCUMOCTH F.p(N).

HccnenoBanue nBHKEHHSI OpycKa MO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3(PUIIMEHTOM TPEHUSI.

W3ydeHnne nBUKEHUs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTymarenbHOe M BpalllaTelIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpaieHus. [lmedo cuibl.
CrnoxxeHue cuil, IPUII0KEHHBIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4yecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIA KpPaH, PeIIETUaThIe KOHCTPYKIIUH.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO TeNa, HMEIOUIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB M PACUET CUII YIIPYTOCTH.

N3ydeHnne ycTONYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb ONIOPBI.

Tema 4. 3axkonvl coxpanenus @ mexaHuke.

Nmnynbe MaTepuanbHON TOYKH, CUCTEMBI MaTepUaIbHBIX TOYeK. L{eHTp Macc
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

MMmyiibc CUIIBI M1 N3MEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHI)KECHHUE.

MoMeHT umIynbca MarepHalbHOW TOUYKH. IIpencraBiieHne O COXpaHEHMH
MOMEHTAa UMITYJIbCA B UEHTPAIbHBIX MOJISIX.

PaGorta cuipl Ha MamoM M Ha KOHEYHOM MepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepuaibHONW TOYKH. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUU MAaTepUAIbHOU TOUYKH.



[lorenuuanbHple M HENOTCHLIMAIbHbIE CUibl. llOTeHIManbHas >Heprus.
[ToTenmmanbHas 3Heprusi ynpyro nepopmupoBaHHOM MpykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHe miapa). Bropas
KOCMMYECKast CKOPOCTh. TpeThbsi KOCMUUYECKask CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOM
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyminm 11 HWACATbHOM XKUAKOCTH KaK CJEJICTBHE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHu4yeckne yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJNET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHJIBL.

W3meHeHune 3Hepruu Tela Mpu COBEPILICHUN PabOTHI.

B3auMmHble mpeBpalieHUs KUHETUYECKOM W NOTEHLUAIBHOW DJHEPrUi IpU
JIEMCTBUY HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepenne nMmmyJsibca Tela o TOpMO3HOMY Ty TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENU 3IIEKTPOMOOWIS W MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJAECHCTBHH.

W3mepeHnne KHHETUYECKON SJHEPTUH TEJIA [0 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TTOTCHIIMATILHON YHEPTUU TPYKUHBI ¢ PAOOTON CHUITBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pU3UKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOI MeopUU.

OCHOBHBIE TMOJIOXKEHUST MOJIEKYyJIsIpHO-KuHeTn4Yeckoil teopun (MKT), wux
onbiTHOe oOocHoBaHue. [uddysus. bBbpoyHoBckoe aBUKEeHHE. XapakTep
JBWKEHHUSI W B3aUMOJECHCTBUS 4YacTHULl BellecTBa. Moaenu CTpOeHUs TIa3oB,
KUJAKOCTEH U TBEPABIX Ted U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pa3sMepbl Mosekya (atomoB). KonuyecTBO BeliecTBa.
[TocTosiHHass ABoragpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenp neabHOTO ra3a B MOJEKYJAPHO-KMHETUYECKON TEOPUU: YACTHUIIBI
ra3a JIBH>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kimaneiipona. AOGconroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSSHHBIM KOJWYECTBOM BemlecTBa. | paduueckoe
MIPE/ICTaBICHUE U30IMPOIIECCOB: U30TEPMa, U30X0Pa, U300apa.

CBsA3p  MEXJy [JIaBJICHUEM H  CpPEIHEM  KUHETHYECKOW  HHEeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JABUXKEHUS MOJEKYJ HACAIbHOrO rasa (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ia3a).

CBsi3b a0COJIIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEN MOCTYIATEIBHOIO TEMJIOBOTO JIBUKEHUS €€ YACTHII.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
O6apomeTp, MoTydyeHne HaHOMAaTePUaJoB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddy3ust sxkuaKocTe.

Mogaens onbita LlTepha.

[IpuTsrkeHrE MOJIEKYII.

Mojenu KpuCTaJNIN4eCKUX PEIIETOK.

HabGmronenue u rccieqoBaHue 30IMpoieccoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

HUccnepoBanne mpolecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECHS IPH
TEIJIO00MEHE MEXKTY TOPSUYEH U XOJIOTHOU BOJIOM.

N3yuenue H30TEpMUYECKOrO Tpolecca (PEKOMEHOBAaHO UCIOJIb30BAaHUE
rdpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOTO Mpolecca.

N3ydenue nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUN A
TEPMOJIMHAMHUYECKOW CUCTEMbl. BHEelIHNE U BHyTpeHHUE napaMeTpsl. [lapameTrpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CaMOIpoHM3BOJNIBbHAS — peJlaKcarus
TEPMOJUHAMHYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wnaeanbHOro ra3a B TEPMOJWHAMHMKE — CHUCTEMA YpPAaBHEHHIA:
ypaBHeHHEe MenaeneeBa—KiianeipoHa U BBIpaXEHUE Uil BHYTPEHHEH JHEPTHM.
YcnoBus NPUMEHMMOCTH 3TOM MOJEININ: HU3KAsi KOHLEHTpaLUs 4acCTHULl, BBICOKHE
TeMneparypbl. BeipaxkeHue 1l BHYTPEHHEW HEPrUd OJJHOATOMHOTO HJI€AJIbHOTO
rasa.

KBa3ucratnyeckue u HeCTaTHIECKUE MTPOLECCHI.

DnemeHTapHas pabota B TepMoANHAMUKe. Beraucnenue paboTsl mo rpaduky
mpoiiecca Ha pV-auarpamme.

Teronepenaya  kak  crnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJIMHAMHMYECKOW  cHUCTeMbl 0e3  coBepuieHus padorel.  KonBekuws,
TEIUIONPOBOAHOCTbD, U3JIy4YECHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YAelbHass W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUe Maiepa. YaenbHas TeEIUIOTa CrOpPaHUs
toruinBa. Pacu€r kommuecTBa TemIOTHl npu Temionepenaye. Ilondarue 00
aamabaTHOM IIporiecce.

IlepBblii 3aKOH TepMOAWMHAMHKU. BHyTpeHHsass »sHeprus. KonuuecTtBo
TEIUIOTBI W paboTa Kak Mepbl HM3MEHEHUS  BHYTPEHHEH  »HEpruu
TEPMOJNHAMHUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKH i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
eJMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTropoii 3akOH TEpPMOJMHAMMKM JUII  HEPABHOBECHBIX  NPOLIECCOB:
HEBO3MOKHO NEpeaTh TEIIOTY OT O0Jiee XOJIOAHOro Tena K 0ojiee HarpeToMy 6e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpupoIHBIX MPOIIECCOB.

[Tpunnune! aectus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE ACIEKThl MCIOJb30BAHMS TEIIOBBIX JABUrarenei. TemnoBoe
3arpsi3HEHHUE OKPYKAIOIIEH CPEbl.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJOAUIbHUK,
KOHJUIMOHEP, AHU3EIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MHapoBas TypOuHa,
MOJy4YEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alKsd OMOOPraHUYECKOTO TOTUIMBA IS
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

W3meHeHune TemnepaTypsl IpH a1uadaTHYeCcKOM pacIIMpEHUH.

Bo3ayuiHoe orauso.

CpaBHEHUE YAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEW SHEPTUH.

HccnenoBanue anuabaTHOTO Mpolecca.

KomnbroTepHble MOAEIH TEIJIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aaunabaTHOTO mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEKMOJEKYJISIPHOTO B3aMMOAECHUCTBUSA H
TEMIIEPATyPbl KUIIEHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcnmapeHue W KumneHue. Y eiabHas
TEIJI0Ta NapooOpa3oBaHusI.

Hacpiiiennele u  HeHachllieHHblEe mnapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, KX HE3aBUCUMOCTh
OT 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTypbl KUTIEHUS OT JIaBJICHUS
B JKHJIKOCTH.

Bnaxxaocth Bo3ayxa. AOCOTIOTHAS U OTHOCHUTEIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. I[l1aBneHne W Kpuctainuzauus. YJIelbHas TEIIOTa ILJIABJICHUS.
CyOnumarnus.

Jedopmanmu tBEporo Tema. Pactsokenue n cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TerioBoe pacumpenue KUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIUMHEHHOE
pacuimpeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PaCIIMPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B (Pa30BbIX MEPEXOIAX.

VYpaBHeHUE TEIJIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(ppuUMEHT MOBEPXHOCTHOTO HATSKEHMUS.
Kanunsapusie saBnenus. J[aBneHne noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIAKOCTH.
®opmyJia Jlamaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KHUJKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBolCTBa HACBIIIEHHBIX TTAPOB.

Kunienune. Kunenue npy noHM>XEHHOM JTaBJICHUMU.

N3mepenune cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBanue.



Kanunnisipasie sBieHUsI.

Mopenn HEHbIOTOHOBCKOM KUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANINYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Habmronenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEN.

N3mepenne yaeabHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBONCTB HACBIILICHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dummeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuum  pe3sMHOBOro obOpasma  oT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJekTpu3auus Tea U €€ NpOosABJIECHUs. DJIEKTpUyeckuid 3apsna. JIBa Buma
ANEKTPUYECKUX 3apsaoB. [IpOBOAHWKHM, JUAIEKTPUKH U MOJYNPOBOJHUKH.
DneMeHTapHbId SIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUs BJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyloHa.

DneKkTpudecKkoe nose. Ero 1eMcTBre Ha SJIEKTPUUECKHAE 3apAbl.

Hanpsok€aHocts  amekTpudeckoro  mons.  [IpoOueiii  3apsa.  Jlunum
HaIpsKEHHOCTH 3JIEKTPUUECKOro 1mojist. OTHOPOIHOE 3IEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO TMOJdsA. Pa3HOCTh MOTEHIMATIOB M
HanpsbkeHue. [loteHnmanpHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuman 3nekTpocTaTuyecKoro noiis. CBs3b HANPSIKEHHOCTHU MOJIA U PA3HOCTH
MOTEHUUAJIOB MJI1 DJIEKTPOCTATUYECKOTO MoJig (KaKk OJHOPOAHOTO, TaK u
HEOHOPOTHOTO).

[TpuHIMI CYyNEpHO3UIIMU STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHON cdepwl. [lome
PaBHOMEPHO 3apspDKEHHOTO 1Mo 00béMy 1miapa. [lome paBHOMEpHO 3apspKEHHOU
OeCKOHEYHOM IUIOCKOCTU. KapTuHbl JUMHUN HAOpsDKEHHOCTH ATUX TMOJNEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexktpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCaTOopa.

[TapannenbHOE coeMHEHUE KOHIEHCAaTOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>keHUE 3apsyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM ITOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE MPOLIECCHI: DIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpOB,
KOHJIeHCaTOphI, renepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO Y NIPUHIUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Bau ge I'paada).

IIpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIUTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIaau
IJJACTUH, PACCTOSHUS MEXAY HUMHU U JUJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psjika KOHIEHCcAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEII.

HaGnronenue npeBpallleHrs SHEPTUH 3apsSKEHHOr0 KOHAEHCATOpa B SHEPTHIO
W3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEPKAIIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHNAJIOB (HanmpspKEeHUsT ) pu
IIOCJIEA0BATENBHOM COEUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosanubslil 31eKmpudecKuilt mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

YcnoBus CymeCTBOBAHMS MOCTOSHHOTO JJIEKTPUYECKOTO TOKa. VcTouHukH
toka. Hanpsokerne U u DJIC &£.

3akod OMa J1 ydacTKa LeIu.

DIIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHBIICHUS
OJHOPOJHOTO IPOBOJHMKA OT €ro JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
VY 1enpHO€E CONMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIeIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpuueckux nenei. [IpaBuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO0 TOKa. TeIioBasi MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUWE HWCTOYHHMKA TOKAa. 3akoH Owma mid
MOJHOM (3aMKHYTOM) 2JIEKTpUYECKOW Iemyd. MOIIHOCTh HMCTOYHHUKA TOKAa.
KopoTkoe 3ambIkaHue.

KonaeHcaTop B 1ienu nmocTOSIHHOTO TOKA.

TexHudyeckne yCTPOMCTBA M TEXHOJOTHYECKHME IIPOLIECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK FIEKTPUUECKON SHEPTHUH.

Hemoncmpayuu.

N3mepenune cuiibl TOKa U HaNpsHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPsKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COINPOTUBIICHUS IUIMHAPUYECKUX IPOBOJHHKOB OT JIJIMHBI,
IO TIOTIEPEYHOT0 CEUECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COIPOTHUBIICHHS IPH MOCTOSSHHOM
HaIPSKEHUH.

[Ipssmoe nzmepenune IIC. KopoTkoe 3ambpIKaHHE TalbBAHHYECKOTO 3JIEMEHTA
1 OIIeHKa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coenHeHHs: HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHWJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre CMEIIAHHOTO COEAMHEHUS] PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBL TOKAa OT HANPSKEHUS JJIS  JIAMIIBI
HaKaJMBaHUSI.

VYBenuueHnue npenesia usMepeHus amnepmerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTb  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTbh COIPOTUBIICHHUS METAJUIOB OT
TemMriepaTypbl. CBEpXIpOBOANMOCTb.



DNEeKTpUUECKU TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U IpUMECHAs MIPOBOJANUMOCTh
MOJIypoBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHUECKAS JUCCOLUAIMA.
Onektponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIbHbBIN
pa3psia. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. Monnus. [liazma.

TexHu4yeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: Ta30paspsIHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE HPUOOPHL: AHUOJ,
TpaH3ucTOp, (HOTOAMOMA, CBETONMOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITUIABKA aJTIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAIUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE IPOBOMMOCTH METAIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexkrpoiusa.

W3mepenne 3apsaa OTHOBAJIEHTHOIO MOHA.

HccnenoBanre  3aBUCMMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTHKH THOJA.

Du3nYeCKHl MIPAKTUKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIJIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MYecKUX BEIUYMH, NPOBEpPKA NPEAJIOKEHHbIX THIoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazjenax «YUEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS € YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnoie noHAmMuUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, Hay4yHbId (akT, rumoresa, (GuU3MyecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, HKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
HOTPELIHOCTA U3MEPEHUI, U3MEPUTENbHBIE TPUOOPHI, IIUPpOoBas JadbopaTopusl.

Mamemamuxka: pelnieHHWEe CUCTEMbl ypaBHEHUW. JluHelHas QyHKIMS,
napabona, runepoosaa, ux rpaguku U cBoiicTBa. TpuroHomerpudyeckue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO.
BekTopsl 1 UX IpOEKLMK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, nuddys3us, ocMoc,
TEIUI00OOMEH JKMBBIX OPTaHM3MOB, TEIIOBOE 3arpsS3HEHHE OKPYXKAIOIIeH CpeIlbl,
yTUIU3alusg OHMOOPraHMYEeCKOro TOIUIMBAa JUIs BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPOIHEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIIPHBIE SBJICHUS B IPUPO/IE,
DIIEKTPUYECKHE SIBICHUS B KUBOU MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYJI,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJyYeHHEe HaHOMAaTepHalIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJKHE KPUCTAILIbL, HJIEKTPUUYECKHUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAs JUCCOIMAINS, TaTbBAHUKA, dJICKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeobpazoBaHue ABMKEHUN C HMCIONb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M IKHAKOTO TPEHHS B TEXHUKE, CTaTUYECKHUE KOHCTPYKIIMU
(KpOHIITEWH, peméryarble KOHCTPYKIIUK), UCIOIB30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYyTue), ABUTaTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJTyYeHUsI COBPEMEHHBIX MaTepuaioB, B TOM 4YHCJIE HAHOMATEepPHAOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3aIUTa, 3a3€MJICHUE 3JEKTPONpUOOpOB,
ra3opaspsaHble JIaMIIbl, TOJIyIPOBOJIHUKOBBIE PUOOPHI, TaJIbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKka.

Tema 4. Macnummnoe nosne.

B3auMmonencTBre TOCTOSAHHBIX MAarHUTOB UM MPOBOJAHUKOB C  TOKOM.
MarnutHoe mone. Bekrop marHuTHOM wuHAyKUuMH. [IpuHOMD cynepno3uuuu
MAarHUTHBIX NOJEU. JIMHUM MarHUTHON MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KATYLIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HalpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYb. [[BUKEHNE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHoOM mose. Pabota cusl JIopeHna.

MarunutHoe nose B BemecTBe. @eppOMarHeTHKY, Mapa- U AUaMarHeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIHMYCCKHC IIPOHCCCHI: IIPHUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TeCTep-MyJIbTUMETP,
AIEKTPOABUTATENL SIKOOH, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHna  nuHMH  MHOYKOMA ~ MAarHUTHOIO  IOJA  IOJIOCOBOTO U
MOIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KapTuHa nuHuii MaraHuTHOM MHAYKIWU OIS JJIMHHOTO MIPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuia Amnepa.

[HevictBue cunbl JIopeH1a Ha MOHBI DJIEKTPOIIUTA.

HaOnroenue nBUXEHUS My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Tpuanun JNEUCTBUS AJIEKTPOU3MEPUTEIILHOIO npudopa
MAarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre NeCTBUSI HIOCTOSSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHue DNEKTpOMAarHUTHOW MHAYKUMHU. IlOTOK BeEkTOpa MAarHUTHOM
naaykuun. JOJIC wHAyKnuu. 3akoH SIEKTpOMarHuTHOM uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyxo.

OJC uHAYKUMH B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylmka WHIYKTUBHOCTM B LENU I[OCTOSHHOTO TOKAa.
SABnenue camonHaykuuu. IJ1C caMOUHIAYKIUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: MHAYKIIMOHHAA
[€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMNH TEJ IPU JABUKEHUH B MArHUTHOM MOJIE
3eMIu.

Hemoncmpayuu.

HaOmronenne SsBIeHUsI JICKTPOMArHUTHON MHIYKITHH.

UccnenoBanne 3aBucumoctTd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MarauTa B aJIlOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKITUU.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

UccnenoBanue sSiBIEHUS JIEKTPOMArHUTHON UHIYKIIUH.

OrnpeneneHue MHIYKIMU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHTYKIIHH.

COopka MoJienu 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3zpnesn S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenshas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIMHUCAHUE.
DHepreTuyecKkoe OMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOM »Hepruu). BoiBoj
JUHAMUYECKOIr0 ONMKHCAHUsl TAPMOHUYECKUX KOJIEOAHUN M3 UX IHEPreTHUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amrmuiutyaa u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOMN
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHUH €€ CKOPOCTH U YCKOPEHHUHI.

Ilepuon u uactora konebanuid. [lepumon manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTU4YeCKoro MasTHuka. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasTHUKA.

[Tonsarue o 3aryxarwmux Kojaedanusx. BeiHyX/1eHHbIe Koaebanus. Pe3oHaHc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKONIEOaHUS.

TexHu4yeckne yCcTpouCTBa U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0edaTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIa MAJIbIX KoJieOaHUM Tpy3a HA HUTH OT
aMILTATYIBI.

HccnenoBanue  3aTyXawIIUX KoJdeOaHMM M 3aBUCMMOCTM  NIEpPHOJA
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

UccnenoBanne koyiebaHWNA Tpy3a HA MACCHUBHOM MPYXKHUHE C IIEJIbIO
dhopmMupoBaHUs MpeICTaBICHUN 00 HACATHLHON MOIENIU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPHU KOJEOAHUIX Ipy3a Ha MPYyKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIA.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHHM HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JIBUKEHHUA TeJa B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3yueHue ABMKEHUSI HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUSI aMIUTUTY bl 3aTyXalOIIMUX KOJICOAHUIA.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomacHumHubsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
ujeaNbHOM Kosie0aTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsija KOHAEHcaTopa ¢ aMIUTUTYI0M CHIIbI TOKa B KOJIeOaTEeIbHOM KOHTYpE.

3aKOH COXpaHEHUs YJHEPTUU B UICATBHOM KOJI€OATEIIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMArHUTHBIE Kosie0aHusl. BriHyX1€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTP IEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAUYEHUE CHJIbl TOKA U HANPSHKEHUS TpU pa3iaudyHou Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENMH CUHYCOUJAIBHOIO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsbkeHU.

Uneanpbiii  Tpancopmatop. IlpomsBoncTBo, mepegada u mOTpeOIeHHUE
ANEKTPUUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TMpU MPOU3BOACTBE IIIEKTpo3Hepruu. KymnbTypa
WCIIOJIb30BaHUS DJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HHU.

TexHuueckre yCTpOMCTBA U TEXHOJOTHMYECKUE MPOLIECCHL: JIJICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU 3JIEKTpONepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOLIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO T€HEpaTopa.

BoiHy>X/IeHHbIE CHHYCOUJATbHBIE KOJICOaHUSI.

Pesucrop, kaTymika MHIYKTUBHOCTH M KOHIEHCATOP B LEMNH NEPEMEHHOIO
TOKA.

Pesonanc npu mnocienoBaTeNbHOM COCAMHEHUH PE3UCTOPa, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

VY ceTpoiicTBO M IPUHLIUIN IEUCTBUS TpaHCchopmaTopa.



Mogenb IMHUYU 3IEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenmenoBanne NMEpeMEHHOTO TOKA 4Yepe3 IMOCIENOBATEIbHO COCIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3HCTOP.

HaGmrogenue 35eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs U JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJIH: OTpaXeHHe, MpeloMJIeHUE, MHTephepeHIus U
nudpaxuus.

3Byk. CkopocTh 3ByKa. [’ poMmkocTh 3ByKka. Beicotra Tona. TemOp 3ByKa.

[ITymoOBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS M3TYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalusl BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[IIxana >7€KTPOMAarHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUAeHUs. Paqnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoilcTBA M MNPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTEHHA, Tesnedon, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTHKA B TEXHUKE U MEJTULIUHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JTTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Hab6mronenue orpakeHus: U MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune nnrepdepennu u qudpakiiii MEXaHUYECKUX BOJH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaKEHHE,
pesIoMJICHUE, MOspU3anus, Tudpakius, “HTephepeHITus.

Oo6nHapyxeHue nHGHPAKPaACHOTO U YIAbTPahUOIETOBOTO U3ITYUCHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE PACIPOCTPAHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euHbIN UCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuit B
riockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS CBETa. AOCOIIOTHBIN MOKA3aTEelNb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTesp npeaomiieHus. 110cToSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPU MEPEXOAE MOHOXPOMATHUYECKOTO CBETA
4yepe3 rpaHully paszfena AByX ONTUYECKUX CPEl.

Xox nmyueit B npusme. [ucnepcust cBera. ClOXHBIM cocTaB Oenoro cBera.
LBer.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbli yroa MoJHOTO BHYTPEHHETO
OTPaKEHMUS.

ColOuparome u pacceuBarolde JuH3bL. ToHkas JuH3a. DOKycHOE
paccTossHUE M OITHYECKass CHJla TOHKOW JHMH3BL. 3aBUCHUMOCTh (DOKYCHOTO
pPAcCTOSIHUSI TOHKOWM c(epuyecKol JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
MTOKA3aTeNs MPETOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JINH30M.

Xox nyda, NpOLIEAIIEro JIMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckor ocu. IlocTpoeHue wu300pakeHWM TOYKHM M OTpe3Ka MpSIMOM B
cOOMparoLUX U PACCEMBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMIOIEHHWS MAaKCUMMYMOB M MHUHHMYMOB B HHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~MAaKCMMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
Tu(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MHUKPOCKOI, NPOEKIHMOHHBIA amnmapar, MPOCBETIIEHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre NpeaoMIIEHHs CBETA.

Hab6nrogenue noaHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaUIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanrie CBOMCTB N300paKEHUH B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOa.

HaOmronenne natepdepeHnn crera.

HaGnronenue 11BETOB TOHKUX IUIEHOK.

Hab6mronenune nudpakimu crera.

N3ydenne nudpakiIMOHHON PEIETKH.

HabGmrogenue nugpakimoHHOTO CIEKTpa.

HaOnronenue nucnepcuu cBera.

Habmronenue nonsipuszanuu cBera.

[IpumeHeHue noNApoOn0B ISl U3YUCHHS] MEXaHUUECKUX HAIPSKEHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3mepeHne nokazaTensi NpeJoMIICHHS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSIHUSL OT BemllecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIUH3.

[Tomyyenue n300pake€Husl B CHCTEME U3 INIOCKOIO 3€pKaja U JTUH3bI.

[Tomyuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenune nudpaxkuuu, tHTEpPEpeHIINH U MOISpU3aLUU CBETA.

N3yueHue nossipu3almy CBeTa, OTPAXKEHHOTO OT OBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenune naTEpPEPEeHINH JIAa3ePHOTO U3ITYUCHHSI Ha JIBYX IIETISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanve q1uppakiinoOHHOTO CIEKTPA.

N3Mepenue IMHbI CBETOBOU BOJIHBI.

[TomydyeHue criekTpa W3ITy4YEHUsS] CBETOIMOAA TIPU MOMOITU TU(PAKIIMOHHON

PEIIETKH.
Pa3znes 6. OcHOBBI cIeIHAJIBbHONM TEOPUH OTHOCHTEIbHOCTH.
I'panunpl  NPUMEHMMOCTHM  KJIAacCMYECKOM  Mmexanuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. I[IpeoOpaszoBanust  Jlopenia.
YcnoBue npuurMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHHU U COKPAILICHUE JIJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.



TexHu4yeckne yCTpOHCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3apPSKEHHBIX YaCTHII.

VYyeHnueckuit SKCEPUMEHT, J1a00paTOpPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W OSHEPrUU  PEISTUBUCTCKUX 4YacTUl] (MO
dboTorpadusiM TPEKOB 3apsHXKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCHOE TEIIOBOE M3IyuYeHUE (M3TyuyeHHe aOCOTIOTHO YEPHOTO Tena).
3akoH cmemienus: Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotordpdext. OnbiTel A. I'. CroneroBa. 3akonbl pororddekxra. YpaBHeHHE
OitnreitHa aist potoaddexra. «KpacHas rpanuna» porosrddekra.

JaBnenne cBera (B YACTHOCTH, JaBJIEHUE CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). Omeitel I1. H.
JleOenena.

BosmHoBbIE cBOMCTBA yacTull. Bonnel ne bpoira. JnnHa BosHbl e bpoins u
pa3mepbl 00JacTy JIOKAIM3alUUM JABWXKylIeHcs dactulpl. KopnyckymnsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEAeIEHHOCTEH
I'eitzendepra.

TexHu4yeckre yCTPONCTBA M TEXHOJOTMYECKHE TPOLECCHI: CIIEKTPOMETD,
dboTosemMeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Hemoncmpayuu.

®doto3(deKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETo (GoTodddexra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapest.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nmocrossaaoM [lmanka Ha ocHOBe HcciienoBadus hororddekra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA YePe3 CBETOAUOJ OT HAIIPSIKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomieHre pOTOHOB MpHU MEpexoie aToma
C OZIHOTO YPOBHSI DHEPIUU HA IPYroi.



Buapl ciektpoB. CrieKTp ypOBHEHM 3HEPrUM aTOMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE M3Iy4eHue cBeta. Jlazep.

TexHnueckne yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CIIEKTPajIbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOmronenue nuHeRYaThIX CIIEKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHUL.

Onpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

HaOmronenue muHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
noctossHHON PunGepra.

Tema 3. @u3zuxka amomnoz20 A0pa u I1eMEeHMAPHLIX YACMUY,.

Hyxknonnass monens snapa [eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PamunoaktuBHOCTE. Alnbda-pacnag. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amMma-u3inyyeHue.

3akOH pPaJUOAKTUBHOTO pacnaja. PagmoakTHBHBIE H30TONBI B MPHUPOIE.
CBONCTBa MOHHU3UPYIOLIETO0 WM3Iy4eHUs. BinsHuE paguoOaKTHBHOCTH Ha JKUBbIE
opranu3Mebl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBs3U HYKJIOHOB B sigpe. SnepHbie cuibl. JledexTt maccer sipa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobnemsl
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKME ACHEKTHl Pa3BUTHSA
AIEPHON YHEPTETUKMU.

Metoasl perucTpaluy U UCCIEI0BAHUS FJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUA. bDapuOHBI, ME30HbBI U JIENTOHBI.
IIpencraBinenne o CtanpaptHor moaenn. KBapk-ritooHHas MOAENb aIpOHOB.

@uzuka 3a npexnenamu CrangapTHol Moaenu. TEéMHas Mmartepuss U TEMHas
SHEPTHUSl.

EauHcTBO u3nueckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTHUYECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, spepHBI  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanue TPEKOB YacTULL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHHMOCTh 3aKOHOB (U3UKU i1 OOBSICHEHUS MPUPOIBI
KOCMHUYECKHUX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUSI.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, spKue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBHOKCHHE.

ComnHeuynas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CIeKTpaabHbIM KJ1acc —
CBETUMOCTB». 3BE3JbI TJIABHOM ITOC/IEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojiHIa U
3BE3]]. DTalbl )KU3HH 3BE3I.

Muneunsiii [lyte — Hama [Nanaktuka. Ilonoxenue u nBukenue CoJiHIIA B
lNamaktuke. Tunel ranaktuk. Pagnoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ma. Pa3beranue ranakTuk.
Teopus bonbmioro B3peiBa. PeIMKTOBOE U3IIyYEHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnple mpo0iieMbl aCTPOHOMUH.

Yuenuueckue naonrwooenus.

HaOmronenus 3BE3HOT0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHHS TTOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JIaTy: OCHOBHbIE c03Be3Aus CeBEepHOTO IMOJyIIapus U SIPKUE
3BE3/IbI.

HaGmronenuss B Teneckon JIyHBI, TIaHET, TyMaHHOCTEH U 3BE3NIHBIX
CKOILJICHUIA.

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus: GU3NUEeCKUX BEJIUYUH C HCIIOJIB30BAaHUEM aHAIOTOBBIX
1 UGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeeHMEe  KOCBEHHBIX  HW3MEPEHHH, HCCIEIOBAaHUM  3aBUCUMOCTEMN
(bu3MYecKUX BEIUYMH, NPOBEpPKA NPEAJIOKEHHbIX T'HIoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszienax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6o0maromee MOBTOPEHUE.



O06o061enne u cucreMaTu3alus CoAepKaHUs pa3iesoB Kypca «MexaHukay,
«MonexynsipHas ¢pu3znKa U TEPMOJUHAMUKAY, «INEKTpoauHaMukay, «Konxedanus
U BOJHBD, «OCHOBBI CHEUHUATBHON TEOpPUU OTHOCHUTENbHOCTHY», «KBaHTOBas
busnka», « DIEMEHTbI ACTPOHOMHUH U ACTPOPUZHKIY.

Ponp ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKON cepax nesTeIbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE ONKUCATEIbHOM,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTEIBHOW W  MPOTHOCTUYECKON  (PyHKIUH
(bu3HYecKoil TeoprH, poib (U3NIECKON Teoprun B POPMUPOBAHUU TIPECTABICHUI
0 (u3MUecKOW KapTHUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeameTHbie CBS3M.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCS C YYETOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, ONOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO006 HAYUHO20
no3nanuA: SBICHUE, HAYYHbIH (akT, TUoTe3a, (PU3MuecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJIETUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEpUTENbHbBIE TPUOOPHI, ITU(ppoBas adbopaTopus.

Mamemamuka: peuieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIHMH HA OCH KOOPJWHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTApHBIX GyHKUMNA. [Ipu3Haku NOmOOMS TPEyTrOJIbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéma Tel.

Buonozua: »>nextpuueckue SBICHUS B KUBOM mpupoje, KoseOaTelbHbIe
JBW)KCHUSI B JKUBOW MPHUPOAE, OKOJOTMUYECKHE PHUCKA MpPH IPOU3BOJICTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAKOLIEH  CPEXbI,
yIbTPa3BYyKOBasi JMATHOCTHMKAa B MEIUILIMHE, ONTUYECKHE SIBJICHUS B JKUBOU
IIPUPOJE.

Xumus: CTpOEHUE ATOMOB ¥ MOJIEKYJI, KpUCTAIIMYECKAS] CTPYKTYpa TBEPBIX
T€JA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTPalIbHBIN
aHaIm3.

T'eocpaghusa: wmarHuTHbIE MOJIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOABUTaTENb AKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHIAYKUIMOHHAsS IeYb,
JMHUM 3JIEKTpONEpeay, dJIEKTPOJABUIaTENb, paaap, paaHuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHHﬁ aliriapar, BOJIOKOHHAsA OIITHKA, COJIHCYHAA 6aTape$1, CIIYTHHUKOBBEIC
HpI/IéMHI/IKI/I, AACPHAS SHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé pa3BUTHUA.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHMAJIMYHOCTHBLIE
PE3VYJIbTATEI

JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yabTaTbl OCBOCHMUS YyuyeOHOro mpeamera «Du3nka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYArOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIHUEN JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PaCIIUPEHUE KU3HEHHOTO
OMbITA U OMbBITA AEATEIBHOCTH B IMPOLECCE PEANN3ALNA OCHOBHBIX HAMNPABICHUMN
BOCIIUTATEILHOU JESTENBHOCTH, B TOM YUCIIE B YaCTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e chopMUPOBAaHHOCTh TPaXXJAHCKOW  MO3UIIMU  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YIEHA POCCUICKOro 00I1eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYIpaBIE€HUH B  00Opa30oBaTEIbHOM
OpraHu3aluy;

e YMEHHE B3aUMOJICHCTBOBaTh C  COUMAIBHBIMU  WHCTUTyTAMH B
COOTBETCTBHH C UX (YHKIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM NESTEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBE/ICHNUS,

e CIOCOOHOCTBH OIEHWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B ICATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJaJia B IOCTPOECHUE YCTOMUMUBOIO OYIyIIETro.

3CTETHYECKOr0 BOCIIMTAHUA:

e DOCTETHMYECKOE OTHOIIEHWE K MHpPY, BKJIIOYasg OCTETHUKY HAy4HOTO
TBOPYECTBA, PUCYIIET0O (PU3HUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3audHbIM chepaM npodeccnoHanbHON ASATEILHOCTH, B TOM
YuCcJl€ CBS3aHHBIM C (U3UMKOM W TEXHUKOM, YMEHHE COBepIIaTh
OCO3HaHHBIN BbIOOp Oyayiien nmpodeccuu U peau30BbIBATh COOCTBEHHbIC
’KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CcaMOOOpa3oBaHUIO B
obsacTu PU3MKK HA MPOTSHIKEHUH BCEH KU3HHU.

IKOJJOIr'H4Y€CKOIro BOCIIMTAHUA

c(OpPMUPOBAHHOCTHh KOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00ATBHOTO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

TUTAHUPOBAHUE M OCYIIECTBICHHUE NEHCTBUI B OKpPYXKAroOIIeH cpene Ha
OCHOBE 3HaHUS IEJICH YCTONYMBOTO pa3BUTHS YSIOBEUECTBA;

pacIIMpeHrue OMbITa JCATEIHPHOCTH SKOJOTHYECKON HANpPABJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHHUE IEHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4deHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HUCCIEI0BATEIHCKYIO
NeSATEebHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3zoBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OpMyJIHpOBaTH M aKTyalM3UpoBaTh MpoOJemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU JCATEIbHOCTH, 3a/1aBaTh NAapaMETPbl U KPUTEPUU HUX
JOOCTHKEHUS;

BBISBJSITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOIEMBI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEJIBHOCTb, OLIEHWBAaTh COOTBETCTBUE
PE3yJbTATOB LIEJISIM, OLICHUBATH PUCKHU MTOCIEACTBAN NESITENBHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B YCIOBHUSX PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUAMH U METOJaMHU
(bu3nYecKoil HayKH;



BJIAJCTh HaBBIKaMU y4eOHO-HCCIIeIOBATEIIbCKOM u MPOCKTHOMN
NEATeTLHOCTHY B 00JIaCTH (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIIeHHS 3aJad (PU3nuecKoro
CoJiep>KaHusl, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB MMO3HAHUS,

BJIAJICTh BHUJAAMU JICITEIBHOCTH II0 IOJIYYEHHUIO HOBOI'O 3HAHUS, €ro
WHTEpIIpeTaluy, TPeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallusX, B TOM YHCJIE€ MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTU
bu3uKy;

BBISIBJIAITh NMPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE€3y €€ pElIeHMs, HaxOAuUTh AaAPTyYMEHTHI IS
JI0KA3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh X JOCTOBEPHOCTH, MPOTrHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
JESATEeITLHOCTH, B TOM YHCIIC TIPH U3YUYCHHUH (U3UKH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYHO 00JIacTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX IIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBUTh POOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanueii:

BJIa/IETh HaBbIKAMU MOJydeHUs MH(pOpManuu (PU3HMUECKOro COJep KaHUs
U3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH MOUCK,
aHalM3, CUCTEMATHU3AlUI0 U HHTEPHpEeTalrio UHPOPMALMHU Pa3IUYHbIX
BUJIOB U ()OPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALINY;

UCIOJB30BaTh CpEACTBa MH(POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTU B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJad C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MacCHOCTH;

co37aBaTh TEKCThI (PM3MUECKOTO COJAEP)KaHMS B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGPOpMalMM M UEIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaIbHYIO (POPMY IIPECTABICHUS U BU3YyaIU3aIUH.

KoMmyHukaTHBHbBIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIEHHe Ha Yypokax (U3MKM W BO BHEYPOUYHOM
NESATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallud M CMSr4yaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOUYKY 3PEHHS C MCIOJb30BaHUEM
SA3bIKOBBIX CPEJCTB;

NOHMMATh W HUCHOJb30BaTh  MpPEUMMYIIeCTBA  KOMaHJIHOH U
WHIUBUYaIbHON PabOTHI;

BbIOMpaTh TEMATHKYy U METOJIbl COBMECTHBIX ACUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

NpUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTH U
KOOPJIMHUPOBATh JAEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJIATH ILJIaH
JEUCTBUHN, pacpeiesiTh POJId ¢ YYETOM MHEHUN YYaCTHUKOB, 00CY X AaTh
pE3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJla M KaXXJOT0 y4aCTHHKA KOMaH]bl B
o0l pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJSATh MO3UTUBHOE CTPATErMUYECKOE IOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO  OCYIIECTBIIATh IIO3HABATENIbHYIO JI€ATEIbHOCTh B
o0nmacTh (U3MKK W aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTAaBUTh U
(bopMyIUpOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENBHO COCTABJISITH IUIAH PELIECHUsI PACUETHBIX U KAUE€CTBEHHBIX
3a/1ay, IUIaH BBINOJHEHUS MPaKTUYECKOH padOThl ¢ YYETOM HMEKOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpATh  paMKd  y4eOHOTro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JienaTh OCO3HAHHBIM BBIOOp, apPrYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U NPOSABICHHUIO APYIULIUU B 0OJACTH
(GU3HUKK, TIOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBHI B JICSTCIILHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJICTh HABBIKAMM [O3HABATEJIILHOW peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

WCIIOJB30BaTh MNpUEMBI pedIeKCUH IJi1 OLCHKHW CHUTYalllMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI U APryMEHTHI JAPYTUX MpPU aHAIU3E PE3YJbTaTOB
JEATEIBbHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M ApTryMEHTHI JAPYTHX IIPU aHAIU3E PE3YJIHTATOB
JEeSITeIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mpomecce mocTMKEHUS JMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI T10
busuke JUII  ypOBHA CpeaHEero o0mero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEpPIIICHCTBYETCS AYMOIIMOHATbHBIH WHTEIUJICKT, TIPEeIOJIar AFOIIHNA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHAIILHOE COCTOSTHUE, BUCTh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUS, BKIIOUYAIONIECTO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CIOCOOHOCTH aTanmTHPOBATHCS K
OMOIMOHAIILHBIM W3MEHEHUSIM W TIPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMM, BKIFOYAKOLIEN CTPEMIIEHUE K JOCTHKEHUIO LIEIU
U yClexy, ONTHMH3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYHUTBIBATH €r0 IPU OCYIICCTBICHUHM OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUSI C JAPYTUMH JIOJIbMHU, 3a00THTHCS, MPOSIBIATH HMHTEpPEC H
paspeniatb KOHMIUKTHI.

[MTPEAMETHBIE PE3VYJIbTATBI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJIb  (U3UKU B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMANbHOW M OITUYECKOM cdepax AesTeIbHOCTH
YeJI0BeKa, POJib U MECTO (PM3MKU B COBPEMEHHON HAy4YHOU KapTHHE MHUPA,
3HAUEHHUE OINMCATENBbHON, CHUCTEMAaTHU3UPYIOUIEH, OOBSICHUTEIHHOU U
MPOTHOCTUYECKOW ~ (QPYHKUIMH  (DU3UYECKON TEOpuM —  MEXAHHKH,
MOJEKYJISIpHON (U3UKH U TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUU B
(dbopMHUpPOBaHUU MIPEACTABICHUN O (PU3UIECKON KapTHHE MUPA;

paznuyaTh YCJIOBHSL NPUMEHUMOCTH Mojeled (U3MYecKkux Ten u
MpOLIECCOB (SIBJICHUI): HHEpUUalbHAasi CUCTEMa OTcuéra, aOCOJIOTHO
TBEp/IOE TEJ0, MaTepualibHas TOYKa, PaBHOYCKOPEHHOE JBUXKEHHE,
CBOOOJIHOE TMajeHue, a0CONIOTHO ympyras jaedopmarus, aOCOIIOTHO
yIpyroe v abCoMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU Ta3a, >KUJIKOCTH
1 TBEPAOro (KpUCTAIMYECKOIr0) Tena, UAcalbHbIN ra3, TOUCYHBIN 3apsij,
OTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

paznuyaTth ycioBHs (TpaHUIbI, 00JACTH) MPUMEHHUMOCTH (PU3UUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKHUE TMPOILIECChl U  SIBICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMATUKH PaBHOYCKOPEHHOTO
JBIDKEHMS, TpeoOpazoBanus [amwies AJisi CKOPOCTH W TMEpeMeElIeHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS MUMITYyJIbCa U MEXAHUYECKOU
DHEPTUHU, CBSI3b pabOTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
YCJIOBUSI paBHOBeCHs TBEPIOro Tena), NpPU OSTOM HCMOJIb30BATh
MaTeMaTU4YECKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeobpazoBanwmii [ anuies, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIyJbCa U
MEXaHUYECKOM IHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTECHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBIICHUSI, UCIIOJIB3YS
ocHoBHble mojoxkeHus MKT u 3akoHBI MoOJEKyIsipHOU (U3UKHA W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJEAIBHOTO Ta3a CoO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIUJIOBOIO JBMIKEHUS WM KOHILIEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABUKEHHS €rO YacTHll, CBSI3b JIaBJICHUSI UJEATBbHOIO
raza C KOHUEHTpPAalMEeW MOJIEKYJI M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPaHEHMS] SHEPIUU B TEIUIOBBIX MPOIECCAx), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—KnaneipoHna;

aHAJM3UPOBATh U OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpAaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHUIUABHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU 3TOM YKa3blBas yCJIOBUsS NMPUMEHMMOCTH 3akoHa Kynona, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOILIEHHMS: 3aKOHbI Oma aJig y4acTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JleHna,
npasuia Kupxrodga, 3akonsl @apajes Juist 3JeKTpoIIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, HCIOJNb3Yysl BEIUUYUHBI:
MEpEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JaBJEHUE, NOTCHUWAJIbHAS DJHEPrUsl, KUHETUYECKas
DHEPrusi, MEeXaHW4yeckasi SHeprusi, padbora CWIbl, IEHTPOCTPEMUTEIBLHOE
YCKOpEHHUE, Cula TKECTH, CUIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb,
DHEPTUs B3aWMOJIEHCTBUS Tenma ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyro gedopmaruu  OpPYyXKUHBI, KOJUYECTBO TEILIOTHI,
aOCcoJIfoTHas TeMmIepaTypa Tejia, paboTa B TEPMOJMHAMHKE, BHYTPECHHSS
SHEPIusli HJCAIBHOTO OJHOATOMHOTO Trasza, paboTa HJealbHOr0 Ta3a,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TemmioBoro
IBUTATENIS; JIEKTPUUYECKOE T0JIe, HAPSIKEHHOCTD 3JIEKTPUYECKOIO OIS,
HaNpsDKEHHOCTh TMOJIE TOYEUHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyyM€ M B JHMIJICKTPUKE, ITOTCHIMAN 3JIEKTPOCTATUYECKOTO TIOJI,
Pa3sHOCTh  MOTEHUHUAIOB, JJIEKTPOABMKYIAs  CHJIA, CHJIA  TOKa,
HalpssKeHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJEHCATOpAa, COMPOTUBIICHUE ydacTKa ILEMU C MOCIEAO0BATECIbHBIM U
MapaJyICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTU  MPOTEKAaHUA  (PU3UYECKUX  SBJICHUM:
MEXAHUYECKOE JBM)KEHHE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBUkeHUE, Nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMsl, IUIABJIEHUE U KPUCTAJUIN3ALNS, HAIIPABICHHOCTh
TeIUIoNEepeaadm, JIEKTPU3aLUs TeJl, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsIKEHHOT O MPOBOJIHUKA;

MIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKOW BEIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHUEM  NPSAMBIX  M3MEPEHUH, NPU  ITOM
KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHpPOBATh pe3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHUAEC TpaduUKOB C YU4ETOM



a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeaTh BEIBOJIBI IO Pe3yJibTaTaM
UCCIIeIOBAHNUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3NYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIEHHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE pEe3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce MPeJI0KEHHON
TUIIOTE3BI;

coOro1aTh IpaBuiIa 0€30MacHOro Tpy/la MPHU MPOBEICHUU UCCIIEI0BaHUM
B paMKax y4YeOHOro »HKCIIEpUMEHTa, MpakKTUKymMa H  y4eOHo-
HCCIIEIOBATENbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOUN
(¢u3MYecKoil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUecKON MOJeNM, OTBeHaroleld TpeOOBaHUSIM 3a/laud,
OpUMEHATh  (POpPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
bu3NYeCKUX TEOpU TIPU UCIOJIb30BAHUM MaTeMaTHUYEeCKUX METO/I0B
pEelIeHus 3a/1a4y, TPOBOJUThH PACYETHl HA OCHOBAHUM UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh pE3yJbTaThl W KOPPEKTHPOBATH METONbl PEUIEHUS C
Y4YETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemiarh KayeCTBEHHBIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallMy 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O IHMKJIA: BBICTPAMBATh JIOTMYECKYIO
LIEMOYKY pacCy>XJI€HUI C ONIOPOI HAa U3yUYEHHBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

MPUBOAUTH TMPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOILIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIEHUBATH TOCIECTBHUS OBITOBOM M MTPOU3BOJICTBEHHOM
JESTENbHOCTU 4YEJIOBEKa, CBS3aHHOM € (PU3MYECKUMM TMpOIECCaMu, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPE/ICTABIEHUN O PALIMOHATIEHOM
MPUPOAOINOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTHUKEHUI
HAayKl M TEXHOJIOTUH JUIsl JaJdbHEWIIEro pa3BUTHUS YEJIOBEUYECKOIO
0O0IIIeCTBA;



MPUMEHSTh Pa3IUnYHbIe CIIOCOOBI paboThl ¢ MHbOpMaIe (HU3NIECKOTOo
COJIEp)KaHUSI C HCIIOJIb30BAHWEM COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(MOPMAIMOHHBIE
TEXHOJIOTHUH ISl TIOMCKA, TEpPepadOTKH M TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOM MH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
UHPOpMAIIUHU, TOJNYYEHHOW U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHANMM3UPOBAaTh  TOJIydaeMyr  MH(OpManuio W OICHUBaTh e
JOCTOBEPHOCTh KaK Ha OCHOBE WMCIOIIMXCS 3HAHWM, TaK WU HAa OCHOBE
aHaM3a UCTOYHUKA MH(POPMAIIUH;

MIPOSIBIISITH OpraHHU3aIOHHBIC U TI03HABATEIbHBIC YMCHHUS
CaMOCTOSATEILHOTO ~ NPHOOPETEHHMS  HOBBIX 3HAHWW B IIpoIecce
BBITIOJTHCHUS IPOEKTHBIX U Y4eOHO-MCCIIeIOBATEIHCKUX PAOOT;

paboTaTh B TpPyNIEe C HCIOTHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATEHO PACTIPEACIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHWBATH BKJIaJ KaKIOTO U3
YYaCTHHKOB TPYMIBI B pEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyayied mpodheccuoHanbHOU AesSTENHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHIUUECKOTO PO,

K xonmy oOyuenust B 11 Knacce mpeaMeTHbIE PE3yJIbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHUMAaTh POJb (U3UMKK B OKOHOMUYECKOW, TEXHOJOTMYECKOH,
COLIMATIBbHON M 3TUYECKOU cdepax NeATeIbHOCTH YelIOBEKa, POJb U MECTO
GU3NKKM B COBPEMEHHON HAy4YHOU KapTHHE MHUpA, POJIb ACTPOHOMHUU B
NPAKTUYECKOM  JIEATEIIBHOCTH YEJIOBEKa W JAJIBHEHINEM HAy4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYECHUE OMUCATEIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM M TPOTHOCTHUYECKON (YHKIMN (PU3NUECKOW TEOpUH —
ANEKTPOJMHAMUKH, CIIELHAIBHON TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponp (HU3NUECKON TeopuH B (OPMUPOBAHUHU IPENCTABICHUHN O
(bu3nYecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTHUHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUI O IPUPOIE;
pa3iauuyaTh YCJIOBHS NPUMEHUMOCTH Mojenell (QU3MYecKux Teln W
IPOLIECCOB  (AIBJICHUI): OJHOPOJHOE DIIEKTPUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIsl, TApMOHUYECKHE KOeOaHus, MATEMaTUYECKU MAasTHUK,
UJCAIbHBIA TMPYXUHHBIA MASTHUK, FAPMOHUYECKHE BOJIHBI, HJICATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIeil aToMa, aTOMHOTO si/jpa U
KBaHTOBOW MOJIEIIA CBETA;

pazniuuath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCHl U SBJICHHS,
UCIIOJb3Yysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI DJJIEKTPOJAUHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHS
AJEKTPUYECKOTO 3apsana, cuina Ammnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumu, npaBwio Jlenma, cBsizp  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOW IEMU CO CKOPOCTHIO
M3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJILHOCTH DUHINTEITHA);

aHAIM3UPOBATHh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBICHHS, UCTIONIB3Y I
MOJIOKEHUS  KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doTodpdexra, mnepBblid W BTOpOM TmocTydarsl bopa, mOpUHLMI
COOTHOILICHHSI HeolpeaenéHHocTel ['eli3eHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO U MAaCCOBOTO YHCENI U DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH
pPaAMOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, HCIOJb3Yysl BEIUYUHBI:
HaIMpsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh MOTEHUHAJIOB, J3JICKTPOJABWXKYILAS CUJIA, HMHIYKIUSA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Amnepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIa CAMOMHIYKIUM, SHEPrusi MarHUTHOTO MOJs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMIYJbC, TOJHAs SHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YAaCTHUIBI, DHEPTUs M UMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3aps]l AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUIUYECKUX  SBJICHHM:
ANEKTPOMArHUTHAsI MHIYKIIUSI, CAMOMHIYKIIUSI, pe€30HAHC, UHTEep(PepeHIus
BOJNH, Judpakius, TUCIEPCHs, TOJHOE BHYTPEHHEE OTpaKEHHE,
dbortoanekTpudecknii 3hdext (pororddekr), ampda- m Oerta-pacmaabl
saep, ramMMma-usiydeHue sjuep, (U3MYecKHe MNPHUHIUIIBI CHEKTPaTbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIUA MArHUTHOIO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeH1a;

CTPOUTH U300paKeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOU JIMH301,
U PaCCUUTHIBATH €70 XapaAKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIAralolMe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI I aHanuM3a ¢ OOBSICHEHHS  (PU3UYECKUX MPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOTIOLNH 3BE3/] U BeeleHHol;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUPOBaTh pPE3yjbTaThl TMOJYYEHHOH 3aBHCHUMOCTH



bu3nYecKuXx BeTUYMH B BHUAC TpadukoB ¢ y4E€TOM aOCOIIOTHBIX
NOTPEeIIHOCTe  M3MEPEHUH, JienaTh  BBIBOJABI IO  pe3yjibTaTaMm
UCCIIeI0BAaHNUS;

NPOBOANTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIHYWH, TPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMNBITHI MO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: JIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJyYE€HHBIE PE3yNIbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeaoKeHHOU
TUIIOTE3bI;

OTKCHIBaTh METOBI TIOTYyUEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJroAaTh mpaBuiia 0€30MacHOr0 TPy/la MpU MPOBEICHUM HCCIIEA0BaHUN
B paMKax ydeOHOro »JKCIEpPUMEHTa, IMpakTUKyma U  ydeOHo-
UCCIIEIOBATENLCKOM UM IPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHUS;

pemiaTe pacy€THBIE 3aJa4M C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3znyecKkoil MOJeNpl0: Ha OCHOBAaHMM aHajW3a YCJIOBHS BBIOMPATH
¢uznueckue MOJENH, OTBEYarolue TpeOOBaHUSIM 3aJauM, IPUMEHATH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UYECKUX TEOPHid
P HKCIOJb30BAHUM MAaTEMaTUYECKUX METOAOB pEIICHHs 3ajad,
MPOBOAMUTH Pacu€Thl HA OCHOBAaHUHM MMEIOIIMXCS TaHHBIX, AaHAJTU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATh METOABl PEIICHUS C YUYETOM IOTYYEHHBIX
pE3yNbTaTOB;

pemarb KayeCTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HBIX pa3leNioB Kypca (PU3MKH, a TAKKE UHTErpaluy 3HAaHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LHUKJA: BBICTPAUBATH JIOTMUYECKYIO
LEMOYKY pacCy>XJIeHUI ¢ OOPOI HAa U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOLECCOB OKPYKAIOLIEIO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESATENbHOCTH YEJIOBEKa, CBA3aHHOW C (PU3MYECKUMH MpOIECCaMU, C
MO3UINI 3KOJOTHYEeCKON 0€30IacHOCTH, MPEACTABIEHUHN O pallMOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a4 TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
0O0IIIeCTBA;

NPUMEHSATh pa3iMyHble crocoObl padboThl ¢ MHpopMaleil (hu3ndIecKkoro
COJIEp)KaHUSI C MCIOJb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, MPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMM U1 TIOHUCKA, NepepabOTKU M NPEIbsIBICHUS y4eOHOW WU
HAy4HO-NIOMYJISIPHOU MH(MOpMAUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(popManuy, TOIYYEHHON W3 pa3IU4YHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMAIMI0 U  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE
aHaiM3a UCTOYHUKA MH(POpPMALIUU;

MPOSBIISTD OpraHu3alMOHHBIE u MT03HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHMW B  Ipolecce
BBITOJIHEHUS IPOEKTHBIX U yUE€OHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TpyNIe C HCIOIHEHUEM pPa3IUYHBIX COILMAIbHBIX POJIEH,
IJIAaHUPOBATH PadOTy TPYMIbL, PALMOHAIBHO PACTIPENENISTh A€ATEIbHOCTh
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOro U3
YYaCTHUKOB I'PYMIbl B PELICHUE pacCMaTpUBaeMOil MpoOIeMbl;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHanbHOU AeSTENbHOCTH O
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoibusie | IIpakTHyecku
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypchl
Pasznen 1. HAYYHBIM METO/] ITIO3HAHUWS ITIPUPO/IBI
1.1 Hayunslii MeTO/ IO3HAHUSA TPUPOBI 6
Hroro no pazgeny 6
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jlnnamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 10 1
Hroro no pazneny 35

Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUUECKON TEOPUU 15 1
3.2 Tepmonunamuka. TennoBble MalIMHbI 20 1
13 ArperaTHble COCTOsIHUS BeniecTBa. Pa3oBbie 14 |
' HEPEX OB
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DIIEKTPUYECKOE TT0JIE 24 1




4.2 [ToCTOAHHBIN JIEKTPUUECKUI TOK 24
43 ToKM B pa3Iu4HbIX cpeax 6
Hroro no pazneny 54
Pazzea 5. ®U3HUYECKHUN MPAKTUKYM
5.1 DuU3NYECKUI TPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KoJsmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne i/m P Konrpoabnsie | IlpakTnyeckune (up )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHOe nosue 14
1.2 DJIEKTpOMarHuTHasE UHIYKIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexanuueckue KoieOaHus 10
2.2 DNeKTPOMarHuTHbIE KOJICOaHUS 15
)3 MexaHuyeckue 1 3JeKTpOMarHuTHbIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
3.1 OcnoBbel CTO 5 1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOH yaJIu3M 15
4.2 dusuka atoma 5
43 ®du3uKa aTOMHOTO S7pa U dJIEMEHTapHBIX 5




HacCcTHIl

Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3ZNKHU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU 12
Hroro no pazgeny 12
Pazgen 6. DU3HUECKHI IPAKTUKYM
6.1 Pu3nYECKUl IPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cuctemaru3zanus u o0o01eHue
71 IIPEIMETHOTO COAEPKAHMSI U OIBITA 15
' JesITeIbHOCTH, IPUOOPETEHHOTO NPU
n3yudeHuu kypca ¢usuku 10 — 11 kmaccoB
Hroro no pazgeny 15
PesepBHOE BpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne

w/n Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoibHble
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3YYeHH S

®dusnka — pyHaaMeHTalbHas HayKa O
IpUpoIE

HayuHbIii MeTOJT TO3HAHUS U METO/IbI
Hccie10BaHus GU3HUCCKUX SBICHHUI

DKCIEPUMEHT U TEOPHS B MPOIIECCE
3 no3HaHus mpupoabl. Habmonenne u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 m3MepeHns (HU3NIECKUX BETNIUH

U3MepeHuil PU3NUECKUX BEITUYHH

AOCOIII0THAs U OTHOCHUTEIIbHAS MOTrpeIIHOCTHU

JIESATEIbHOCTH JIIOASH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM
Hay4YHOI KapTHHBI MHUpPa, B IPAaKTUYECKOI

OTHOCUTENHLHOCTh MEXaHHUYSCKOTO

MCXaHUKH

MexaHndeckoe JABHIXKCHUC. Cucrema orcyera.

JBHMXXCHU. HpHMaH n 06paTHa;1 3aJa4uun

OCH KOOpAHUHAT

Pannyc-BekTop MarepraibHON TOYKH, €r0
MPOEKIUU Ha OCU KoopAuHAT. Tpaekropus.
ITepememienue. CkopocTs. X mpoekuuu Ha




PaBHOMEpHOE NPSAMOJIMHENHOE ABUKEHHE.
['padmyeckoe onricanue paBHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKCHUS

10

CrnosxeHue nepeMelieHnii 1 CKOPOCTeH.
Pemenne 3anau

11

HepaBnomepHoe nuxxenue. MrooBeHHas
CKOpOCTh. Yckopenue. [Ipsamoinnueitnoe
ABWIKCHUC C TOCTOAHHBIM YCKOPCHUCM

12

['paduueckoe onucaHue MPsIMOIUHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOogHOE majieHrue. Y CKopeHue
CBOOOIHOIO HajeHMs. 3aBUCHMOCTD
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpauKu

14

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

15

KpuBonuneliHoe nBuxeHue. J[BrkeHue no
OKPY’KHOCTH. YTJIOBasl U JTUHEHHAs CKOPOCTb.
Ilepuon u yactota. LleHTpOoCcTpeMUTEIIBHOE 1
IIOJIHOE YCKOPEHHE

16

Kontponbhas pabota no teme "KunemaTtuka"

17

ITepsbsIii 3ak0H HproTOHA. MHEpLUMaIbHBIE
cuctemsl orcuéra. [IpuHuun
OTHOCUTEIBLHOCTH I amuiies.
HeunepuuanbHbie CUCTEMBI OTCYETA

18

Cuna. PaBHogeicTByromas cuia. Bropoit
3akoH HerotoHa. Macca

19

B3aumoneiictue Ten. Tpernii 3akoH




Hrrotona

[Tpunnun cynepno3unuu cwi. Pemenne

20 3a/1a4 Ha IpUMEHeHne 3aKkoHOoB HrroToHa
3aKOH BCEMUPHOTO TATOTEHHUS.

21 OKBUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOWU MacCChl

” Cuna TsDKeCTH M YCKOpeHHe CBOOOHOTO
najgeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

24 Cwiia ynpyroctu. 3akoH ['yka. Bec Tena
Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBMKEHME B )KUJKOCTHU U Ta3e C y4ETOM
CHJIbI CONTPOTHUBIICHUSI CPEIBI

26 Hasnenue. ' mapocratuueckoe JaBIICHHE.
Cuiia Apxumena

7 AbGcomotHo TBepaoe Teno. [loctynarensHoe
Y BpallaTelibHOE JBUKEHUE TBEPAOTO Tela

73 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAILIEHHUS.
[Tnedo cumbl
CroxeHue CuI, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxkecT Tena. Y cioBus
paBHOBECHSI TBEPIOTO Tena. Buasl
paBHOBECHS

30 Pemenue 3amau

31 Konrtponbnas padora no teme "InHamuka.




Cratuka TBepaoro tena'"

32

Nmnynibc MmaTepuanbHOM TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cuctembl
MaTepHaIbHBIX TOYEK. Teopema o IBUKEHNUU
LIEHTPA Macc

33

MMI1yibC CHIIBI M1 MN3BMEHEHHUE UMITYJIbCA TEIA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JIBUYKEHUE

34

Mowment HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
HpCI[CTaBJIeHI/Ie 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

35

Pemenne 3agau

36

Pabora cuiibl Ha MaJOM U HA KOHEYHOM
nepemenieHnn. ['padpuueckoe npeacrapneHue
paboThl CuIIbl. MOIIHOCTH CHJIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUr
MaTepHalbHOU TOUKH

38

IToTeHnmanbHble U HETIOTEHIIUATIBHBIE CHUIIBI.
ITorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpeTrbs kocMudeckas CkopocTb. CBs3b
paboThl HENOTEHLUAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOM SHEPTrUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

40

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.
YpasHeHnue bepHysum U1 uacaJIbHOU




YKUIKOCTH

KontposnbHas pabota 1o teme "3akoHbI

H COXpaHEHHUs B MeXaHHKe"
Pa3Butue npencraBieHuid 0 mpupoe

42 ternoTsl. OcHoBHBIE nonoxkeHus: MKT.
Huddysusa. BpoyHoBCKoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Ten. XapakTep IBUKEHUS U B3aUMOJEHCTBUS
YacTHI] BEUIECTBA
Macca u pazmepsl MOJIEKyJT (ATOMOB).

44 KonnuectBo BemectBa. [locTosHHas
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [1lkana
Lenscus

46 Pemenne 3anau

47 N neanbHblii ra3. I'a30BbIe 3aKOHBI

43 VYpaBuenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AoOcomroTHas Temriepatypa. 3akoH JlamproHa

50 W3omporieccrl B H1€aabHOM Ta3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'padmueckoe npepcraBieHNE H3OMPOIIECCOB:
u30TepMa, 30Xopa, n300apa

52 OcHoBHoe ypaBHeHue MKT

53 Penrenue 3amau

54 CBs13b aOCOMIOTHON TEMIIEPaTyphl

TEPMOJIMHAMUYECKOM CUCTEMBI CO CpeAHEN




KMHETUYECKOM IHEPTUEN TOCTYyNaTEIbHOIO
TEIUIOBOTO JIBHKEHUS €€ YacTHll

55

O0001IEHNE U cUCTEMATHU3AIlNs 3HAHUH 110
teme "OcuoBsl MKT"

56

KonTponbnas pabota mo Teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckasi CUCTEMa. 3alaHue
BHEIIHUX ycioBul it T/ cucreMsl.
Bremnue v BHyTpeHHHE MTapaMeTpBl.
ITapamerpsl T/] cuctemsl kak cpegHue
3HAQ4YCHMS BEJIUMYMH, OIIUCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauamo TepMOAUHAMUKH.
CamonpounsBoiapHas penakcauus TJ]
CHCTEMBI K TEIIOBOMY PAaBHOBECHUIO

59

MOI[GJ'IB HACAJIbHOIO I'a3a B TCPMOJUHAMHKE.
VYcnoBus IIPpUMCHUMOCTH A9TOU MOJACIH

60

YpaBuenue Menaeneesa-Knaneiipona u
BBIPOKEHHE JIJIs1 BHYTPCHHEH YHEPTrUU

61

Bripaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOAaTOMHOT'O MJI€aIbHOIO rasa.
KBazucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brraucnenue paboThl o rpaduky mporecca
Ha pV-auarpamMmme

63

Terunonepenaya kak crocod M3MEHEHUSI
BHYTpeHHel sueprun TJI cucteMsl 6e3




COBEPIICHHSI pabOTHI

64 KoHBeknys, TeronpoBOAHOCTb, U3JIyYEHUE
KonnuaecTtBo TemnoTel. TemioéMKoCTh Tena.

65 VY nenpHas U MOJIIpHas TEIIIOEMKOCTH
BEILIECTBA. Y IebHAas TEIUIOTa CrOpaHus
TOILJIMBA

66 Pacuér xonmyecTBa TEmIOTHI IIpU
Terionepeaye

67 [Tonsitue 06 aqnabaTHOM mporecce. [lepBrrii
3aKOH TE€PMOJMHAMUKHI
KonnuecTBo TeminoTel U paboTa Kak Mepbl

68 W3MEHEHUS BHYTpeHHel sHeprun T/]
CHUCTEMBI
BTopoii 3ak0H TepMOIMHAMUKH TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeobpaTtuMocTs PUPOIHBIX MTPOIIECCOB

70 [IprHIMIIBI IEUCTBHS TEMJIOBBIX MAIIUH.
KIT/

71 Makcumansnoe 3Hauenue KI1J1. [ukn Kapno

72 Penrenue 3amau
DKOJOTHYECKHE aCTICKTHI NCIIOJb30BAHMS

73 TEIUIOBBIX ABUrarene. Temnosoe
3arpsA3HEHUE OKPYKArOIIEeH Cpeibl

74 Pemenue 3anau

75 O06o01IeHre U CUCTEMaTH3alis 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie MamuHb"

76 KonTponbhas pabota no teme




"Tepmoaunamuka. TerioBsie MaluHb!"

77

[TapooGpa3oBanre U KOHIEHCAIIUA.
Hcnapenue u kunenue. Y 1enpHas TEIioTa
napooOpa3zoBaHus

78

HacebimieHHble 1 HEHACBHIIIIEHHBIE TapHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUSI HACBIILIEHHOTO 1apa OT
TEMIIEPATYPbI, UX HE3ABUCUMOCTb OT 00bEMa
HACBIILIEHHOI 0 Napa. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT AABJICHUS B
KUAKOCTU

79

BnaxnocTs Bo3niyxa. AOcontoTHas U
OTHOCHUTEJIbHAS BIAKHOCTh

80

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmyueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB
KPHUCTAIIJIOB

82

[TnaBnenue u KpucTaumszanus. Y aeiabHas
terioTa asiieHus. CyOoaumanus

&3

Hedopmaruu tBEpAOTrO Tena. PacTshkenue u
cxatue. Casur. Moayns FOnra. Tlpenen
yOpyrux aedopmaruii

84

TemnoBoe pacuMpeHue KUIKOCTSH U
TBép,Z[bIX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KOJIeOAaHUI YaCTULl BELLIECTBA

85

[TpeoOpa3oBanue 3Heprun B (ha30BBIX
nepexoax

86

YPaBHeHI/Ie TEMJI0BOro OajgaHca




87

Pentenue 3anau

88

IToBepxHOCTHOE HaTsKEeHUE. KanmispHbie
saBJeHUA. /{aBieHue 1o MCKpUBIEHHOM
MOBEPXHOCTHIO KUJAKOCTH. Dopmyna
Jlammaca

&9

O06o0011eHNe U cUCTeMaTU3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe NIEpeX0bl"

90

KonrposnbHas padora no Teme "ArperatHsie
cocTosiHuA BellecTBa. Pa3zoBble NEPEXOAbI"

91

DJIeKTpHU3aIus Tell U €€ MPOSBICHUA.
Onektpuyeckuii 3apsia. /[Ba Buna
ANEKTPUUYECKUX 3apsanoB. [IpoBonHuKH,
JUBJIEKTPUKU U MOJYITPOBOAHUKHU

92

DJIeMEHTapHbIN AIEKTPUUECKUI 3apsi. 3aKOH
COXpaHEHHUS IIEKTPUUYECKOTO 3apsiia

93

B3anmopeiictBue 3apanoB. Toueunsle
3apsiabl. 3akoH Kynona

94

Pemenue 3amau

95

Onektpuueckoe none. Ero neiictBue Ha
AIEKTPUUECKHUE 3aPsi/Ibl

96

Hanpspk€HHOCTD 2EKTPUYECKOTO OIS,
[Tpo6ubIit 3apsia. JInHUKM HAPSHKEHHOCTH
ANIEKTpUYECKOro nosst. OqHOpoIHOE
JIIEKTPUYECKOE I10JIE

97

HOTGHI_II/I&]'IBHOCTB QJICKTPOCTATHYICCKOI'O
roJisl. PasHocTh IIOTCHIMAJIOB U HAIIPSKCHUC

98

[ToreHmanbHas 3HEPrust 3apaaa B




OJICKTPOCTATUYCCKOM IIOJIC. IloTenmman
OJICKTPOCTATUYCCKOTI'O IOJIA

CBs13b HANPSHKEHHOCTHU MOJISL U Pa3HOCTH

99 MOTEHITUAJIOB JIJIS DJIEKTPOCTATUIECKOTO
OJIS

100 [IpuHIUIT CyNIEPIO3UIIUHU IIEKTPUUECKUX
nosieun

101 Pemienue 3agaa

102 [Tone Toueunoro 3apsaa. [lone paBHOMepHO
3apsKEHHOMN cdepbl
[Toe paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [lone paBHOMEpHO 3apsHKEHHON
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOIHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHUS 3apsI0B

105 JMANeKTpUKHY U TTOJIYITPOBOTHUKH B
ANEKTPOCTATUYECKOM I10JI€
Kounaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE coeMHEHNE KOHICHCATOPOB

108 ITocnenoBarenbHOE COCTUHEHUE
KOH/ICHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3anau

11 JIBM>KeHUE 3apsyKEHHOM YacTHUIIbI B

OIHOPOJAHOM JJICKTPHUYCECKOM I10JIC




112

Pentenue 3anau

O0001IEHNE U CUCTEMATHU3AIINs 3HAHUH 110

113 " "
TeMe "DIEeKTpUYECKoe ToJie

114 KonrponbHas padora no teme
"OnexTpuueckoe noiue"
Cuna Toka. [TocTosiHHBIN TOK. Y CIIOBHS

115 CyLIECTBOBAHUs MIOCTOSIHHOTO
ANEKTPUUECKOTO TOKA

116 Ucrounuku toka. Hanpsoxkenne u 3J1C

117 3akon OMa y1st y4acTKa LeTH.
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCHUMOCTD COTIPOTUBIICHUS OJHOPOJIHOTO

118 IIPOBOJIHUKA OT €0 JUIMHBI U IIJIOIIA N
MOTIEPEUHOT0 CEYEHUS

119 Y 1espHOE CONPOTUBIIEHUE BEILIECTBA.
Pemenue 3anau

120 [locnenoBarenpHOE, MapaiebHOE,
CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX ITEKTPUUECKUX
nenei. [Tpasuna Kupxroda

122 Penrtenue 3anau

123 Pabora snexrpuyeckoro Toka. 3akoH Jlxoyms
—Jlenna

124 Pemienue 3agaq

125 Mo1HOCTb 3eKTpUYecKoro Toka. TemnoBas
MOIIHOCTb, BbIJIETISieMasi Ha pEe3UCTOpe

126 Pentenue 3anau




OJIC v BHyTpEeHHEE CONTPOTUBIICHUE

127 1
HCTOYHUKA TOKa

128 3akon Oma 11 OTHOM (3aMKHYTOM ) 1
AIEKTPUYECKOMN LENH

129 Pemienue 3amau 1

130 MomHoCTh HICTOYHHKA TOKA 1

131 KopoTkoe 3aMbikanue 1

132 KoHzeHcaTop B ienu NoCTOSSHHOTO TOKA 1

133 Pemenue 3anau 1

134 Pemenue 3anau no teme "IlocTostHHBIM 1
ANEKTPUUECKUH TOK"

135 Penrtenue 3amad mo treMe "I1ocTOSHHBIN 1
SIIEKTPUYECKUM TOK"

136 Pemenne 3amag mo Teme "IlocTOSTHHBINM |
ANEKTPUYECKUN TOK"

137 O06o0011IeHne ¥ CUCTeMAaTU3aIMsl 3HAHUH 110 1
teMme "[loCTOSHHBIN 2eKTpUUecKUuid TOK"

138 Kontponsnas padora no teme "IlocTosHHBII 1
ANEKTPUUECKUH TOK"
DneKTpuuecKas MPOBOAUMOCTE PA3IUYHBIX

139 BEUIECTB. DJIEKTPUUECKUM TOK B METaJIIax. 1
CBepXIpoBOIUMOCTh
DJIEKTPUYECKUI TOK B paCTBOpax U

140 paciuiaBax 3JIEKTPOJUTOB. 3aKkoHbI Dapaaes 1
JUTSL SJIEKTPOJIH3a

141 DJIeKTpUYECKH TOK B raszax. [lmazma 1

142 DneKTpuuecKuil TOK B BakyyMme. BakyymHbie 1




IpUOOPHI

143

DNEKTPUUECKUN TOK B IOJTYTIPOBOJHUKAX

144

[TomynpoBoAHUKOBBIE IPUOOPHI

145

DOu3ndecKui MPaKTUKYM IO TEME
"HM3MepeHue cuibl TOKA M HAPsOHKEHUS B
LIENH IOCTOSIHHOTO TOKA IPU MOMOILHU
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ HUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MEpeHus] PU3NUECKUX BETHYUH MPH
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

®usnueckuil NpakTUKyM 1o teme "M3ydenue
HEPaBHOMEPHOI'O JIBUKECHUS C LICJIBIO
OIpeziesIeHUs] MTHOBEHHOM ckopoctn"

147

DuU3NYECKU MPAKTUKYM 110 TEME
"H3mepeHune yCKOpeHus pu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOMW TIOCKOCTH" WIIH
"HccnenoBanue 3aBUCUMOCTU MTyTH OT
BPEMEHHU IPU PABHOYCKOPEHHOM JABUXKEHUU"

148

DuU3nYeCKU MPAKTUKYM 10 TEME
"U3mepeHune ycKopeHusi CBOOOHOTO
najgenus” win "M3ydeHue nBHKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®u3nuecKuil IpakTUKyM 1o teme "M3yuenue
JBUKEHHUS TeJIa IO OKPYKHOCTH C
MTOCTOSIHHOW 110 MOJTYJIFO CKOPOCTBIO" MITH
"HccnenoBanre 3aBUCUMOCTH MEPHOJIA




oOpallleHus KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

Pu3nUeCcKU IPAKTUKYM I10 TEME
"N3mMepeHune paBHOAECUCTBYIOUIEH CUIIBI ITPU
JBUKEHUH OpyCKa M0 HaKJIOHHON
iockocth" niy "IIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTOsHUE OT €ro Macchl”

151

Pu3nUeCcKU IPAKTUKYM I10 TEME
"UccmenoBaHre 3aBHCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B MPY>KHUHE U
pe3uHOBOM 00pa3siie, oT ux aedopmamun"
nnu "M3yueHne IBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3

JIErKuil OJI0K"

152

Pu3NUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3 uirienTa TpeHus mno
BEJIMUYMHE YTJIIOBOTO KO3 PUIEHTa
3aucumocTtd FTp(N)" wm "UccnenoBanue
JBUKEHMS OpyCcKa 110 HAKIIOHHOW MII0CKOCTH
C IEpeMEHHBIM KO3 HUITUEHTOM TpeHHs"
unu "M3yueHne ABMKEHHMS Tpy3a Ha Baly C
TpeHuem"

153

Pu3HYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPOTO TEJIa, UMEIOIIETO OCh BpaleHus"
iy "KoHcTpynupoBaHre KpOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenne




YCTOMYHUBOCTH TBEPIOTO TEJIA, UMEIOIIETO
IJI01IaAb OnophI"

154

Pu3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue umIyibca Teia o TOpMO3HOMY
nytu" win "V3mepenne Cuiibl TSIru, CKOpocTH
MOJIEH 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHNE U3MEHEHHUs UMITYJIbCa
TeJla ¢ UMITYJIbCOM CUJIbI" WMJTH
"HccnenoBanue coXpaHEHUsI UMITYJIbCa MPU
yrpyrom B3aumozaeicteun" win "M3mepenue
KMHETUYECKOW YHEPTUU TeJla II0 TOPMO3ZHOMY
nytu"

155

®u3nuecKuil IpakTUKyM 1o Teme "M3yuenue
M30TEePMUYECKOrO Tpoiiecca (PeKOMEHI0BaHO
HCIoyIb30BaHue nudpoBoii taboparopun)"
unu "M3ydeHne n30X0pHOro mpoiecca’ uin
"N3yuenue n3obapHOTro mporecca’ win
"IIpoBepka ypaBHEHHS] COCTOSTHUS"

156

Pu3NUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yaenbHol TemIoéMKOCTH" UITH
"HccnenoBanue npouecca OCTbIBaHUS
BemecTsa" win "MccienoBanue agnabaTHOTO
npornecca’ unu "M3yueHne B3auMOCBSI3H
SHEPIHH MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYpPbl KUIIEHUS
xuakocren"

157

Pu3nuecKkuil IpakTUKyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCIIaPEHUS KUIAKOCTEN"
vy "M3mepeHne yaeabHON TeTIOThI




riaByieHus apaa" win "M3ydeHue cBOMCTB
HaChIEHHBIX TTapoB" win "M3mepenue
a0COTIOTHON BIQXXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B nomenieHun". Msmepenue
Kod(duUIMeHTa MOBEPXHOCTHOTO HATSHKEHUS

158

Pu3NYEeCKUN IPAKTUKYM I10 TEME
"HaGmroenne mpeBpalieHus YJHepruu
3apsHKEHHOT0 KOHIEHCATOPa B SHEPTHUIO
n3IydeHus ceeroauona’ win "M3yuenue
MPOTEKAHUS TOKA B LEMH, COJEpKAIIEH
KoHzieHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHITUAIOB (HAMPSDKEHUS) TIPH
MOCJICIOBATEILHOM COSIUHCHUN
KOHJICHCATOPOB"

159

DuU3nYECKUi MPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB” win "M3MepeHnne yneabHOro
COTNPOTHUBIICHHUS MPOBOTHUKOB" HIIN
"WccnemoBaHue 3aBUCHUMOCTH CHIIBI TOKA OT
HaIPsKEHUS TS JIAMITBl HaKaJTuBaHUs"

160

Pu3NUECKUN IPAKTUKYM I10 TEME
"HaGmronenune snextponausa’ uim
"M3mepenue 3apsiia OTHOBAIEHTHOTO HOHA"
nnu "UccienoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl" uin "CHsITHE BOJBT-
aMIIEpPHOM XapaKTEPUCTUKHU auozaa"

161

PesepBHbIil ypok. O6001IeHIE 1
CHCTEMaTH3aIHs 3HAHUH 110 TeMe




"Kunemaruka"

162

Peseprublil ypok. O60011eHNE U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"lunamuka"

163

PesepBHsIit ypok. O6001IeHNHE U
cucreMarusanus 3HaHui mo teme "CraTuka
TBepJ0ro Tena"

164

PesepBHelil ypok. O6001IeHNE U
CHUCTEMAaTU3allis 3HaHUM 110 TeMe ""3aKOHEBI
COXPAaHEHHUs B MEXaHUKe"

165

PesepBHblii ypok. O6001IeHNE U
cucTeMarusanys 3HaHui 1Mo teMe "OCHOBBI
MOJIEKYJIIPHOKMHETHUECKOM Teopun"

166

PesepBHbIif ypok. O6001IeHIE 1
cUCTEMATU3alUs 3HAaHUH 10 TEME
"Tepmoaunamuka. TermnoBbie MaluHb!"

167

PesepBHbIif ypok. O6001meHIE 1
CUcTeMaTui3aiia 3H3HHI71 10 TEMC
"ArperaTHble COCTOSIHUS BelecTBa. @a3oBbie
nepexoast"

168

Peseprublil ypok. O6001IeHNE U
cucremMatusanuvda 3HAHUH II0 TEME
"JnekTpuueckoe mosie"

169

PesepBHeIil ypok. O600IIeHHE 1
cUCTEeMaTH3alKs 3HAaHUH 110 TeMe
"TlocTOSIHHBIN AMEKTpUYECKUi TOK"

170

PesepBHelit ypok. O6001IeHNE 1
cucTeMaTtu3aims 3Hanui mo reMe "Toku B




pa3JIMYHbBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

16




11 KIIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jara uudgposbie
1/ Tema ypoka Beero Kontpoubnsie | IIpakTnueckmue | H3y4eHH 0BpazoBaTEIBHBIE
padoTbI padoThI A1 pecypesI
BsanmogeiicTBre MOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHoe Mozie. 1
I'unoreza Amrmepa
Bekrop maruuTHOM MHAYKUMH. [TpuHImMn
2 CYHEPIO3UIMU MAarHUTHBIX ToJiel. JInnum 1
MarHUTHOW MHAYKIIMH
3 MarautHoe noJjie MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna AMmmepa, e€ HanpaBJI€HUE U MOIYJIb 1
Pemenwue 3amau 1
6 [Ipumenenue 3akoHa Ammepa. 1
DNEKTPOU3MEPUTENbHBIE PUOOPHI
Cua JlopeHua, e€ HanpaBJiIeHUE U MOYJIb.
7 JIBr>keHue 3apsKEHHOM YaCTHULIbI B 1
OJIHOPOJIHOM MarHUTHOM IOJIe
Penrtenue 3anau 1
9 PaGoTa cwet Jlopenna 1
10 Pemenne 3agau 1
1 MarsuTtHoe 10Ji¢ B BEIIIECTBE. 1
deppoMarHeTuKH, rnapa- U J1uaMarHeTUuKu
12 OcHOBHBIE CBOICTBA (DepPOMArHETHKOB. 1




[Ipumenenue peppomMarHeTUKOB

13 Pemenue 3anay o teme "MaraurtHoe nose"”

14 Pewenue 3amau no reme "MaruutHoe nosue"

15 SIBieHME ANEKTPOMArHUTHOM UHIYKITHH.
[ToTok BeKTOpa MAarHUTHOW MHAYKLIUU

16 OJIC uHayKimu

17 3aK0H JIEKTPOMAarHUTHON MHIYKITUH
®dapanes

18 Buxpesoe anexrpuueckoe noiue. Toku dyko

19 O/1C nHAYKIMH B IBHKYIIUXCS
MIPOBOJIHUKAX

20 Penrtenue 3anau

21 ITpaBuio Jlenna

2 NunyxruBHoCTh. KaTymka MHAYKTUBHOCTH
B LIETIH MTOCTOSTHHOTO TOKa

” SBnenue camounaykuuu. J/C
CaMOUHAYKIUU

24 DHeprus MarHUTHOTO TOJISl KaTYIIKH C
TOKOM. DIIEKTPOMarHUTHOE T0JIe

25 Penrenue 3anau

%6 O06o0uIeHre U cUCTeMaTU3aIMsl 3HAHUH 110
Teme "DnekTpoanHamMuKa"

7 KonTtponsHas pabota o teme
"DnexkTpoauHaMuKka"

78 KonebatenbHas cuctema. CBOOO HBIE

KOJIeOaHHs. FapMOHI/I‘leCKI/Ie KoJIeOaHHS




KunemaTtnmyeckoe U JHHAMAYECKOS

29 OITMCaHKE KOJIeOATEILHBIX NBYIKEHUN
DHepreTuveckoe onucanue. BeiBos

30 JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX
KOJIeOaHUI M3 WX DPHEPTETUIECKOTO U
KHHEMATHYECKOTO OIMMCAHMS

31 Ammuintya u (aza Konedbanui
[Tepuon u yactora konebanuii. [lepros
MaJIBIX CBOOOIHBIX KOJIEOaHUMH

32 MaTemMaTU4ecKoro MastHuka. llepuon
CBOOOJIHBIX KOJIeOaHH PY>KUHHOTO
MasiTHUKA

1 3aryxaromue Konebanus. BeiHyX1eHHBIC
koJieOanus. Pe3oHanc

34 ABTOKOJIC0aHHS

35 Pemenwne 3amaq

36 Ypok-koHpepeHnus "MexaHudeckue
KOJICOAHUS B MY3bIKQIbHBIX HHCTpYMEHTaX"

37 O0o001IeHNEe U CHCTEMATH3alHs 3HAHUH 110
TeMe "Mexannueckue konedanus"

18 DIIeKTpOMarHUTHBIC KOJIeOaHusI.
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMILTATY b

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTY 10U CHJIbI
TOKa B KOJIEOATEITbHOM KOHTYpE

40 3aK0H COXpaHEHUs YHEPTUU B UJI€ATTLHOM

K0JIe0aTeIbHOM KOHTYPE




3aryxarolue 3J1eKTPOMarHUTHbIE

41 KoJjeOanus. BeiHyX1eHHbIE
AJICKTPOMArHUTHBIE KOJICOAHMS

47 ITepemenHsbIit TOK. Pe3ucTop n KoHAEHCATOP
B IIETIA TTIEPEMEHHOTO TOKa

13 Karyiika "HIyKTUBHOCTH B II€ITH
MEePEMEHHOTO TOKa

44 3akoH OMa 11l 3eKTPUYECKON Lenu
MEePEMEHHOT0 TOKa
MOouIHOCTh MEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHE
CUJIBbI TOKA U HaIPSIKEHUS

46 Pe3oHaHC B 2JIEKTpUYECKON 1ENH

47 Pemenne 3amau
Wneansublif TpanchopmaTop.

48 [IpousBoacTBO, Nepeaya U NOTpedIICHHE
AIIEKTPUYECKON SJHEPrUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHeprun. Kynbrypa ucnosib30BaHus
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU

50 Penrtenue 3amau

51 Penrenue 3anau

57 O0o001IeHNEe U CHCTEMATH3aIIUs 3HAHUH 110
TeMe "DIeKTpOMarHuTHbIEe KojaebaHus"

53 MexaHnudeckue BOJIHbL. XapaKTEPUCTUKHU
MEXaHUYECKHX BOJIH

54 CBolicTBa MeXaHHMYECKHX BOJIH




55

3ByK. XapaKkTepUCTUKH 3ByKa

WHudpa3Byk u ynprpassyk. lllymoBoe

36 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

57 Pewenune 3anau

53 DJeKTpOMarHuTHbIE BOJHBL. M3iyueHue
3JIEKTPOMArHUTHBIX BOJIH

59 OHeprust 371eKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIkana 371eKTPOMAarHUTHBIX BOJIH.

60 IIpuMeHeHne 31eKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIMTIBI PaHOCBSA3U U TEIEBUICHHUS.

61 Paguonoxanus. DineKkTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

2 KonTtponbHas padora no teme "KoneGanus
Y BOJIHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHHs CBETA

64 Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHA
OPSAMOJIMHEMHOT0 paclpoCTpaHEHHsI CBETa

65 OTtpaxenue ceta. [Lmockoe 3epkano.
Cdepuueckoe 3epraino
[Ipenomnenue cBeta. AOCONIOTHBIN U
OTHOCHUTEJIbHBIN [10Ka3aTeb MPETOMIICHHUS.

66 [TonHOE BHYTpEeHHEE OTpaKEHHE.

IIpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEeHUs




Pemenwne 3agay Ha IIPUMEHCHUC 3aKOHOB

67 OTpa)KCHH U IIPEJIOMIICHUS CBETA

68 Xop stydeit B mpusMme. Jlucnepcens cBerTa.
CrnoxHblii cocTaB Oenoro ceta. LBet

69 JInn3bl. @OKYCHOE pacCTOSIHUE U
ONTUYECKAs CUJIA JIUH3BI

70 [Toctpoenue nzobpaskeHuit B IMH3aX U UX
cucTeMax. YBEJINYEHHUE JIUH3bI
Pemenne 3ana4 Ha OCTpoeHHE

71 N300paKeHUH, TTOTy4aeMBbIX C TOMOILBIO
JIVH3

72 I'ma3 kak ontuyeckas cCUCTeMa

73 Pemenue 3anau. IIpeaensl npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocTb cBETa M METO/BI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WNuTtepdepentus ceeta

77 KorepeHnTHble HCTOYHUKH. Y CIIOBUSA
HaOJII0/IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3anau

79 [TpumeHeHne uHTEpHEpEeHIINN

80 Hudpakums cBeta

21 JudpakuonHas pemeéTrka. Y cioBue
HAOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB

82 Pewenne 3anau

23 [TonepeyHOCTH CBETOBBIX BOJIH.

Honﬂpmam/m CBE€Ta




84 Penrenue 3anau 1

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE 1

26 O0o01IeHre U crucTeMaTr3alus 3HAaHUN 110 1
teme "Onrtuka"

87 KonrtponsHas padora no teme «OnTHka» |
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHHUKU. 3aKOHBI JICKTPOIUHAMUKHU U 1
MPUHIIUIT OTHOCUTEIILHOCTH

29 ITocTynatel cienuanbHOU TEOPUHU |
OTHOCUTENIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJI.
[IpeobpazoBanus Jlopenna. Ycinosue

90 npu4uHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJICHEe BPEMEHU U
COKpAIlEHUE JITUHBI

91 DHeprus ¥ UMIYJIbC PEeISITUBUCTCKOM 1
YaCTHIIbI

9 CBs13b Macchl ¢ SHEPTUEH U UMITYICOM I
PEISTUBUCTCKONW YaCTULbI. DHEPTHUs MOKOS

93 PaBHOBECHOE TEMIOBOE U3ITyYEHHUE 1

94 3akoH cmenieHus Buna 1

95 I'mnoreza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC (GOTOHA 1

97 ®dotoadpdext. OnbiTel A. I'. CtoneTona. 1
3akonHbI pororddexTa

08 VYpaBHenue DitHiuTeitHa 1151 poTodPdexTa. |

"Kpacnas rpanuna" ¢porosrpdexra




99 Hasnenue cBera. OnbiTel I1. H. JleGenena

100 BoHOBEIE CBOMICTBA YaCTHIL
Bounsl e bpoiii. [lnvHa BoJIHBI e

101 Bpoitns u pa3mepsl 00J1aCTH JIOKAIU3ALUH
JIBUKYILIEHCS YaCTHULIBI

102 KopmyckynsipHO-BOJIHOBOM Ayanu3m

103 Judpakmus 31eKTpOHOB Ha KpUCTALIax
Crneunduka usmepeHnii B MUKpOMHUPE.

104 CooTHoIIeHHs HEOTIPEACIIEHHOCTEN
['eit3enbepra

105 Pemenue rpaduueckux 3agad

106 Pemenue pacuérubix 3amau
KoHnTponbHas padora mo temam: "OCHOBBI

107 CTO", "KopnyckynsipHO-BOJIHOBOM
ayanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanetapnas monxens atoma Pesepdopaa

109 [Toctynater bopa

110 Bunel ciektpoB. CekTp ypoBHEH 3HEPIUH
aToMa BO0poja

11 CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YECHHE
CBeTa

112 Jlazep
Hyxnonnas mozaens snpa ['elizen6epra-

113 WBanenko. 3apsig 1 MacCOBOE YUCIIO sIpa.
H3otonsl. PagnoakTHBHOCTD

114 3aKOH pasinoaKTUBHOTrO pacnaaa. CBolicTBa




HMOHM3UPYIOUIETo U3inydeHus. Brnusnue
pPaZ0aKTUBHOCTH HA )KMBbIE OPTaHU3MBI.
Hozumerpust

115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SnepHbie
cuibl. Jledekt maccel sapa. Snepusie
peakmuu. Snepusie peaktopsl. [Ipobiaemsr
YIPaBIsEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKThI PA3BUTHS AECPHOI
SHEPIreTHKU

116

MeTo/1bl perucTpalnuy U UCCIIeJOBAHUS
3JIEMEHTapHbIX YacTull. OyHIaMEeHTaIbHbIE
B3aUMOJICUCTBUA. bapuOHBI, ME30HBI U
nentoHsl. [Ipencrasienne o CtannapTHON
Mozenau. KBapk-rimrooHHas MOZIEIb aipOHOB

117

®usuka 3a npeaenamu CtanaapTHON
Mozend. TéMHas Marepus U TEMHas
sHeprus. ENMHCTBO QHU3HUecKoil KapTHHBI
Mupa

118

Oransl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTh 3aKOHOB (PUBUKH IS
00BSICHEHUS TIPUPOIBI KOCMUYECKUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCCIICIOBaHUI

120

COBpeMeHHHe OIITHYCCKHUE TCICCKOIIBI,
pPaanoOTECICCKOIIbI, BHeaTMOC(i)epHaH
ACTPOHOMMUA

121

Bun 3Bé3nHoro nHeba. Co3pe3nus, sipKkue




3Bé3,I[BI, IUIAaHETHI, UX BUAUMOC IBUKCHUC

122

Comnneunas cucrema. Comnaite. ConHeuHas
AKTUBHOCTD. I/ICTO‘-IHI/IK BHCPFI/II/I COJ'IHHa )41
3BE3]]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKkTpajibHBIN Ki1ace —
CBETUMOCTD"

124

3B63,Z[BI TJIaBHOH MOCIEI0BATEILHOCTH

125

BnyTtpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJCTABIICHUS] O TPOUCXOKICHUH U
sposronyy CoJiHIA ¥ 3BE3]1. DTallbl XKU3HHU
3BE3

126

Mineunsiii [1yTe — Hama ["anaktuka. Tumbl
rayiakTuk. YEpHbIe IBIPHI B Apax TaJaKkTUK

127

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6mna. Teopus bonbiioro B3psiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykrypa BeeneHnoii.
MeraranakTuka

129

Hepemménnslie mpodaemMbl aCTpOHOMUHT

130

Du3nUecKuil IPAKTUKYM I10 TEME
"HccneqoBaHnue MarHUTHOTO ITOJIA
IMOCTOSTHHBIX MarHUTOB' WIIH
"HccnenoBaHue CBOUCTB
deppomarneTnkoB" uinu "HccnenoBanue
JIEMCTBUSI MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM"

131

Ou3nyecKuil MpakTUKyM 0 TeMe




"Usmepenue cunbsl Amrepa" unu "HU3yuenne
3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI ToKa"
unu "OnpeneneHre MarHuTHON MHITYKITUU
Ha OCHOBE M3MEpPEHUS CUJIbl AMriepa"

132

Pu3NUEeCKU IPAKTUKYM I10 TEME
"HccnengoBanne IBICHUS
3JIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MardHUTHOTO HOJIA"

133

PuU3HYECKU IPAKTUKYM I10 TEME
"UccnenoBanue sSBIICHUS CAMOUHTyKIIUN"
win "COopka MOJIEIH 3JEKTPOMAarHUTHOTO
reneparopa"

134

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHUI HUTSIHOTO U IPY>KMHHOT'O
MasiTHUKOB"

135

Du3HUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue IEPEMEHHOTO TOKA YEPeE3
MIOCJIE0BATEIBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ win
"HccnenoBanue pabOThI HICTOYHUKOB CBETA
B LIENIY [IEPEMEHHOTO TOKA"

137

Pu3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"




138

DU3NYECKUH TPAKTUKYM 110 TEME
"M3Mepenne nokazaresns npeaoMIIeHUs
crekna" wim "[loydeHne n300pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JTUH3bI"

139

Pu3NUEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha mpuMepe
xuakux Jua3)" uim "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEUBAIOIINX
uH3"

140

Pu3NUeCKU IPAKTUKYM I10 TEME
"Habmonenue qudpakuun, nHTepdEepeHIInm
U HoJsipusanuu ceera'

141

Du3HUeCKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
pensITUBUCTCKUX YacTull (1o hoTorpadusm
TPEKOB 3apSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

Du3HUECKUN IPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM 1lanka Ha
OCHOBe ucciefoBanus Gporordpdexra" wim
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
4yepe3 CBETOAMO/] OT HapsKeHUs "

143

Du3NUeCKU IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa pa3peskeHHOro
aTOMapHOT0 BOAOPOJAa U U3MEPEHUE
noctosiHHoM Pundepra”

144

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue pauoakTUBHOrO (hoHa ¢




WCIIOJIb30BaHUEM JO3UMETpA" UIH
"N3yueHue moriomnieHus: 6eTa-4acTuil
amoMuHuEM"

145

Pu3nUeCKU IPAKTUKYM I10 TEME
"HaGmroaeHus 3BE3qH0r0 HeOa
HEBOOPYXKEHHBIM TJIA30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX TIPHIIOKCHUH IS
OTIpEIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aus CeBepHOTro Moayapus U SpKue
3BE3161" win "HaOmroneHus B TENECKOI
JIyHbI, TUIaHET, TYMaHHOCTEN U 3BE3THBIX
CKOILICHHI"

146

O0001IeHre 1 cUCTEMaTU3aIINs 3HAHUIA.
Ponb ¢usuku u actpoHomMuu B
SKOHOMHYECKOM, TEXHOJIOTHUECKOM,
COITMATBHOM U ATHYECKOH chepax
JIeITCIIbHOCTH YCIIOBEKA

147

O060011eHrE U crcTeMaTH3alys 3HAaHUH.
Posb 1 MecTO (pU3HKHU U aCTPOHOMUH B
COBPEMEHHOU HAYYHON KapTUHE MUpPa

148

O060011eHne U cUCTeMaTU3aIus 3HAHUH.
Ponb pusnueckoit Teopun B popMUpOBaHUU
npeCTaBIeHNN 0 PU3NIECKOI KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTaBICHUN O IPUPOE

149

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUMN 110
teme "Kunemaruka"




O0001IeHre 1 cUCTEMaTU3ALNS 3HAHUHN 110

150 teMe "Kunemaruka"

151 O0001Ienye ¥ cucTeMaTu3aIys 3HaHUH 110
teme "JIlmHamuka"

152 O0001IeHrEe U cUCTEMAaTH3AIMs 3HAHUH 110
teme "Craruka TBepaoro tena'

153 O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
TeMe "3aKOHbI COXpAaHEHUs B MEXaHUKE"
O0001IeHEe U cCUCTEMATH3AIMs 3HAHUH 110

154 Teme "OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM
teopun"”

O00011eHre 1 cUCTEMAaTU3ALMS 3HAHUHN 110

155 teme "Tepmonunamuka. TennoBbie
MaIIuHb"

O0001Ienre ¥ cucTeMaTu3aIys 3HaHWH 110

156 Teme "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBble Iepexoan"

157 O0o001IeHNEe U CHCTEMATH3alHs 3HAHUH 110
TeMe "DnekTpuyeckoe nose"

158 O0o001IcHNEe U CHCTEMAaTH3allUs 3HAHUH 110
teMme "[1oCTOSAHHBIN 2EKTPUUECKUN TOK"

159 O000111eHNEe U cCUCTEMATH3AIMS 3HAHUH 110
teMe "Toku B pa3iauuHbIX cpenax”

160 O00011eHre 1 cUCTEMAaTU3ALINS 3HAHUHN 110
TeMe "MarautHoe nose"

PesepHbIif ypok. O600111eHIE 1

161 cucTeMAaTH3aIns 3HaHUH 10 TeMe

"DJIeKTpOMarHuTHas MHIYKIUA"




162

PesepBHbIif ypok. O6001meHIE 1
cUCTEMAaTU3allis 3HAaHUM 10 TeEME
"Mexanndeckue Koinedanusg"

163

PesepBHbIif ypok. O600111eHIE 1
CHUCTEMaTH3aIus 3HAHUH 110 TeMe
"DJIeKTpOMarHuTHBIE KoJieOaHus"

164

PesepBHeIit ypok. O000mIeHNE U
cUCTEeMaTH3allMs 3HAaHUH 110 TeMe
"MexaHu4yecKue 1 3J€KTPOMarHuTHbIE
BOJIHBI"

165

PesepBHelil ypok. O6001IeHNHE U

'

cucreMaru3aius 3Hanui mo reme "Omnruka'

166

PesepBHblit ypok. O6001IeHNE U
cucTeMatu3anus 3HaHui 1o teMe "OCHOBEI
CTO"

167

PesepHbIii ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOU Jyayin3m"

168

PesepBHbIil ypok. O6001meHIE 1
cucTeMaTu3anus 3Hagui mo reMe "dusuka
aToma"

169

PesepHbIif ypok. O600111eHIE 1
cHucTeMaTu3alus 3HaHui 1o Teme "Pusznka
ATOMHOTIO SApa U JIEMEHTapHbBIX YaCTHILL"

170

PesepBHeIit ypok. O000mIeHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"OnemeHTh! acTpopU3UKH"




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. ®usuka. 10 kiacc: yueOHUK AJ1s 00111e00pa30BaTEIbHBIX OpraHu3aIui /
I'.SI.Msaxumes, b.b. Byxosues, H.H.Cotckuii; mox pea. H.A. IlapdbentbeBoit.-M.:
IIpocBenieHue

2. ®usuka. 11 kmace: yaeOHUK 17151 0011e00pa30BaTeIbHBIX OpraHu3aIluil:
0a30BbIil 1 yriyoneHHsid ypoBau / Mskumes '.41., byxosues b.b., Yapyrun

B.M., — M.: [IpocBenieHue

METO/INYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Caypos HO. A ®usuka. [loypounsie paspadorku. 10 kiacc : mocobue asns
obmeoopazosar. opranuzanuii / FO. A. CaypoB. — 3-e u31., nepepad. — M. :
[Ipocsemenne, 2015. — 272 c¢. — (Knaccuueckuit Kypc).

2. Caypos O. A.®uzuka. [Toypounsie pa3padotku. 11 knacc : yue6. nocodue
U1 0011e00pa3oBat. opranu3anuii : 6a3oBeiit u yriyos. yposuu / FO. A. Caypos.

— 4-e u3x. non. — M. : [IpocBemenue, 2017. — 274 c. — (Knmaccuueckuii

Kypc).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



1. http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 00pa30BaHMSI.

2. http://markx.narod.ru/pic/ - pu3uka B mkore.

3. http://festival.1september.ru/articles/ - ¢pectuBans negarornyeckux uaeu
4. http://www.abitura.com/textbooks.html

5. http://tvsh2004.narod.ru/phis 10 3.htm






