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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uMKe HaA YpPOBHE CpEAHETO OOImero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHM W TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBarenbHO mporpammsel, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi paboyeil mporpamMmbl BocniuTanus u Konuenuuu
npenojiaBanus yueOHoro npeamera «d@usnka» B 00pa30BaTeIbHBIX OpraHU3aAMIX
Poccuiickoii ~ demeparumn,  peaM3ylOIIMX  OCHOBHBIE  00pa3oBaTEIbHBIC
IIPOTPAMMBI.

[Iporpamma o ¢gu3suke omnpenenseT 00s3aTeIbHOE MTPEAMETHOE COJEpKaHUe,
yCTaHaBIMBAET PEKOMEHYEMYIO TOCIEI0BATEILHOCTh U3YUYCHUSI TEM U Pa3/IeiioB
y49eOHOTO TIpeaMeTa C YIETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKKA y4eOHOro Tmpollecca, BO3PACTHBIX OCOOCHHOCTEM  OOydarouuxcs.
[Iporpamma 1o Qusuke Aa€T TPEACTAaBICHHE O IENX, COACPKAHWU, OOIICH
CTpaTeruu OOy4YeHHUs, BOCIHUTAHUS M PA3BUTHS OOYYAIOIIUXCS CPECTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriyoJIEHHOM ypOBHE.

N3yuenne kypca (u3ukum yriayOJEHHOTO YpPOBHS ITO3BOJISIET pPEaTu30BaTh
3a1auu MPOQPECCHOHAILHON OpPHEHTAIIMH, HAIIPABICHO HA CO3JaHHUE YCIOBUW IS
MPOSIBJICHHUSI CBOMX HMHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
OOy4YaromMMcsi, KOTOpble HEOOXOAUMBI JUIsl TPOJOJDKEHUS O00pa3oBaHUS B
opraHu3anusx mnpodecCHoHaTbHOTO O00pa3oBaHMs IO PA3TUYHBIM  (HUZHKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mnporpamme mo Qusuke omnpenensioTcs IUIAHUPYEeMbIe pPe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus: JUIHOCTHBIC,
MeTanpeJMEeTHbIe, TpeaAMeTHble (Ha  yriyonéHHoMm  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM [l pa3pabOTKu TpeOOBaHU K JIMYHOCTHBIM,
METANpPEeAMETHBIM W TPEAMETHBIM PE3yJIbTaTaM OOYJaroNIuXCs, OCBOWBIIHX
nporpaMmy 10 (u3MKe Ha YpOBHE cpeaHero ooOmero oOpa3oBaHMs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IEITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIFOYALT:

MJIaHUPYEMbIE PpPe3yJbTaThl OCBOCHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIC TIPEIMETHBIE PE3yJIbTaThI IO T0JIaM 00YUYCHUS;

cojiepkaHue yueOHoro npeamMera « Ou3uka» mo rojgaM o0ydeHus.

[Iporpamma 1o Qu3HKE HMEET NPUMEPHBIM XapakTep W MOXKET OBITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKH IS COCTABIICHUS CBOUX pabOYHUX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEIOCTABISIET BO3MOXXHOCTH [UJISl  peau3alliil  Pa3IMYHBIX METOAMYECKUX
MOJXO/IOB K TMpenojlaBaHuio (pU3MKku Ha YriayOJI€HHOM YpPOBHE IMpHU YCIOBUU
coXpaHeHus1 0043aTEIbHOM YaCTH COJIEP KaHUS Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX NPUPOJBI, BHICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHUM 00 okpyskaronieM Mupe. [IIkonbHbIN Kypc (U3MKHA — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB M SIBJICHWHM, M3ydyaeMbIX XUMHUEH, OHWOJOTHEH,
busmueckoir reorpadmeirt u actpoHomueil. lcmonb3oBaHWME W AKTHBHOE
npuMeHeHnue (U3UMYECKUX 3HAHUW ONpEeNeNuiIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJIyYEHNsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMH CBOWCTBaMH. M3yueHwue
¢u3MKK BHOCHUT OCHOBHOM BKJIaq B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOydyaromerocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATHh HAy4YHBIN
METO/]I IO3HAHMSI TP BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeIHEr0 00IIero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoesa uenocmuocmu. B COOTBETCTBUM C HEW KypC SABISETCA JOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX Pa3leioB (PU3MKH, BKIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKHU.

Hoen zenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepuan Kypca (U3HUKU
o0benMHEH BOKpYr (¢u3nueckux Teopuid. Benymwum B Kypce sBisercs
(dbopMUpOBaHUE MPENCTAaBICHUM O CTPYKTYpPHBIX YPOBHSIX MaTE€pHUH, BEIECTBE U
ToJIE.

Hoea zcymanumapuszayuu. EE peannzanus NpPeAnosiaracT MCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIHana (PU3MUECKONM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIECTBa, a TakKXKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IIpoOIeMamu.

Hoen npuxnaonoit nanpasnennocmu. Kypc dbusuku yriyOoaéHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKHX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. Ilpm 3TOM paccmaTpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBa, U
TE€XHOJIOTHH.

Hoea 3konocuszayuu peanuszyercss TOCPENCTBOM BBEACHUS DJIEMEHTOB
CoJlepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXIEHUs
po6JieM palMOHATIBHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHUYECKON O€30MaCHOCTH.

OcBoeHue cojziep:kaHusi IporpaMMsbl N0 (PU3HKE JOJKHO OBITh MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBYytoiero ¢akropa ydeOHoro mnporecca. s yriyOosi€HHOro
YPOBHSI — 3TO CUCTEMA CaMOCTOATEJIIBHOTO YYEHMYECKOIO JKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANBHBIE YYEHUYECKHE OMNbITHl MPU HM3YyYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakThkyma. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanmuzanuu (QU3MYECKOro MpakTukyma. B  mepBom ciydae
MPaKTUKYM MpoBOAUTCS 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie nepBoro u
BTOPOrO0 TMOJIYTOOUM B KaXKIOM H3 3TUX KIaccoB. Bropoll cmocod — 3T10
UHTErpanus paboT MNpakTUKymMa B CHUCTEMY J1abOpaTOpHBIX pabOT, KOTOpPHIE
MPOBOJATCA B Mpolecce u3ydeHus pasnena (temsl). [lpu stoM mox paboramu
MPaKTUKyMa TTOHUMAETCsl CAMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOJIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUIa 0€3 MOIaroBoi MHCTPYKIIHH.

B mporpamme mno ¢usuke cucTeMa YYEHHYECKOTO OIKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/CTaBlIeHAa €IMHbIM nepeuyHeM. Bribop
TEMAaTUKHU Uil 3TUX BHJIOB YYEHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCA
YYaCTHHKaMU 00pa30BaTEIbHOTO MPOIECCa UCXOsI U3 OCOOEHHOCTEHN MOYyPOYHOTO
IUIAHUPOBAHMSI W OCHalleHUa KabOuHera ¢usuku. Ilpu 3TOM oOecneunBaercs
OBJIQZICHUE OOYYarOUIMMHCS YMEHUSMU [POBOJUTH NpPSIMbIE U KOCBEHHBIE
U3MEPEHUSI, UCCIENOBAaHUS 3aBUCUMOCTEW (DU3MUECKUX BEIMYUH U IOCTAaHOBKY
OIBITOB MO MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpiioe BHMMaHHWE YAENSETCS PEUIEHUI0 PACUYE€THBIX M KayeCTBEHHBIX
3amad. [Ipym 3TOM U1 pacd€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 331a4d C SBHO
3aJlaHHON U HESIBHO 3aJIaHHOU (PU3MUYECKOW MOJIEIIBIO, MO3BOJIAIONINE MPUMEHSThH
W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOIO pas3fesia Kypca, Tak H
WMHTErpUpysl MPUMEHEHHUE 3HAHUIM U3 pa3HbIX pa3aenioB. JlJig KaueCTBEHHBIX 3a7ay
MPUOPUTETOM SABIISIIOTCA 3aJaHus Ha OOBSCHEHUE/TIPEJCKa3aHUuEe MPOTEKAHUS
bu3nYecKuX SBIEHUN U MPOIECCOB B OKpPYXKAIOIIEH >KU3HH, TpeOyroIre BhIOOpa
buznyecKoil Moenu sl CUTyallui MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k wmarepHalbHO-
TEXHUUYECKOMY OO€CIEeUeHUI0 YuyeOHOro mporecca Kypc (DU3MKU YTIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEIHEr0 OOUIEro 00pa3oBaHMs JOJIKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kabunere (u3uku 1ODKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpYyIOBaHUE JMJIi BBIOJHEHHUS YKa3aHHBIX B MpOrpaMMe IO
bu3MKe YYEeHMYECKUX OIBITOB, JAOOPATOPHBIX pabOT M pabOT MpakTHUKyma, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMOHCTpallMOHHOE  000pyJoBaHME (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIBbHOM JOCTAaTOYHOCTH U 00ECleYrBaeT MOCTAaHOBKY
NEPEYUCIICHHbIX B MporpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTpAlud IS
UCCJIENOBAHMUSI  HM3y4YaE€MbIX SBJICHMA W  MPOLECCOB, OMIHMPUYECKHX MU
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pynOBaHHE MJII YUYEHHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeYMBaeTcs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4YeCKHe KOMIUIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(POBBIX JabopaTopuil.

OCHOBHBIMU HENISIMU U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SBISIOTCA:

dopMupoBaHne HHTEpeca M CTPEMJICHUS OOy4YalouMxcsi K HaydHOMY
W3YYEHUIO TOPHUPOABI, pa3BUTUE HMX HMHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIE MO3HAHWUS U (POPMUPOBAHUE
HCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(opMupOBaHHE HayYHOIO MHUPOBO33PEHMs KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

dbopmMupoBaHrUe YMEHUN OOBSCHSTH SBJICHUS C UCIOIb30BaHUEM (PU3UUYECKUX
3HAHUU U HAYYHBIX JOKa3aTEIbCTB;

(GopMupoBaHHE NPEACTaBICHUNH O POAM (U3MKK AJI1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUI 0  BO3MOXHBIX  chepax  Oynyuen
npodeCCUOHAIBHOW  JICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeNIeMy OOy4EHHUIO B 3TOM HalpaBJICHUMU.

JlocTkeHne 3THX Lesned 00ecreynBaeTCsl pelieHueM CIeIyoMX 3a1ad B
MpoIlecce U3YUYEeHUsI Kypca (U3UKHU Ha YPOBHE CPEHEr0 00IIero oopa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKY,  MOJEKYJIApHYI  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acCTPO(U3HKHY;

(opMupOBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS AJIS1 OOBSICHEHUS
(bu3nuecKux SBJICHUN B MPUPOJEC U IJIs NPUHATUS MPAKTHUECKUX PELICHUN B
MMOBCEHEBHOM JKU3HM;

OCBOEHHE CIIOCOOOB pEIICHHs PA3NIUYHBIX 3aJady C SBHO 3a/IaHHOM
bu3znyeckoil MoAenblo, 3a/4ay, MOAPA3yMEBAIOUIMX CaMOCTOSTENIFHOE CO3JaHHE
bu3nueckoil MoJenH, aJeKBAaTHOM YCIOBUSAM 3aJaud, B TOM 4YHUCJIE 3ajad
WHXEHEPHOTr0 XapaKTepa;

NOHUMaHuEe (U3MYECKUX OCHOB M MPUHIIMIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB Y TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOILYIO CPENY;

OBJIAJICHAE METOJJAMU CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS W IPOBEACHUS
bu3MYeCKuX OKCIEPUMEHTOB, aHaldW3a W HHTEpIHpeTanuu uHdopmanuu,
OTpEENICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJOBHM JJIsi Pa3BUTHUS YMEHHH IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodecCHoHaATHLHON AESTENHHOCTH, CBI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yriyOnéHHBI YpPOBEHb
u3ydeHus yuyeOHoro mpenmera «®dusuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl BbIOMpaeTCs OOYYalOIMMHUCS, [UIAHUPYIOIMIMMHU TPOJIOJKEHUE
o0pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 xiracce — 170 gacoB (5 yacoB B HENEII0),
B 11 ximacce — 170 yacos (5 yacoB B HezeI0).

[Ipennaraempiii B mporpamMme 1o ¢u3MKe IepeueHb JTa0opaTOPHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBIOOP
MpoBeNeHUsT J1a0OpPaTOPHBIX pabOT ¥ OMBITOB € YYETOM HWHAMBHUIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. HayuHblii MeTOI MO3HAHMS NPUPO/IBI.

®uznka — QpyHIaMEHTAIbHAs HayKa o npupojae. HayuHblil MeTo MO3HAHUS U
METO/IbI UCCIIETOBAHMS (PU3UUECKUX SBICHHM.

DKCIepUMEHT U TEOpHsl B Ipoliecce MO3HaHWUA Tpuponabl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  m3MepeHus (U3MYECKUX BETUYUH (AHAJIIOTOBbIE U IHHU(POBBIC
U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHH  Qu3Myeckux  BeAMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBJICHUM M MPOLECCOB (MaTepHajabHas TOUKA,
abCONIIOTHO TBEPAOE TEJO, HACabHAs KHUAKOCTh, WACAIbHBIM ra3, TOYEYHBIN
3apsn). ['unoresza. ®usznueckuil 3aK0H, TPpaHULIbl €ro NpuMeHuMocTu. duznueckas
TEOpHs.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomul, RPAKMUKYM.

W3mepeHre Ccuiibl TOKA W HANpsDKEHUs B LENW ITOCTOSIHHOTO TOKa IpH
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoM nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH IIPU MOMOIIM KOMIBIOTEPHBIX JATUHUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABuwxkeHHe. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JIBHIKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a1a4l MEXaHUKH.

Paanyc-BekTop MarepuasbHOM TOYKHM, €ro MPOEKUWH Ha OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MNPOEKIIMHM HAa OCHU CHCTEMbl KOOpIUHAT.
CnoxeHue nepeMeIieHnii u CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOonHOe maneHue. YckopeHue cBOOOAHOro mnajeHus. JIBukeHue Tena,
OpOIIEHHOr0 MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHONW TOUYKHA OT BPEMEHH U UX TPapHKH.



KpuBonunennoe  nBwxeHue. JIBrkeHWe  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEWHas ckopocTh. [lepuoa u yactora oOpaieHus.
[lenTpocTpeMuTeabHoe (HOPMAIbHOE), KacaTelbHOE (TAHT€HIUAIBLHOE) U TMOJHOE
YCKOPEHHE MaTEPUATbHON TOUKH.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHE TPOLIECCHI: CIIHAOMETP,
JIBH)KCHUE CHApANIOB, LIEMHBIE, IIECTEPEHUYATBIE M PEMEHHBIE IEpeIayH,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CnoocoObI McclIeT0BaHNS IBUKEHUH.

Nnnmroctpanus npeaeinbHoro nepexoia i N3MEpPEeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanHue NBUAKEHUN C UCTIOI30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHus: Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HanpasneHue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBOil CKOPOCTH B PEIyKTOPE.

CpaBHeHuEe TyTeH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJIHOIO U TOTO XKeE
TeJia B PA3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomul, RPAKMUKYM.

N3ydenne HEpaBHOMEPHOTO ABMIXKEHUS C LIEJbIO ONpEIeeHNUsS MTHOBEHHOM
CKOPOCTH.

N3MepeHne ycKopeHus Mpu MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
10 HAKJIOHHOM TIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHJ0BAHO
UCITIOJIb30BaHUE ITU(POBOIL TaOopaTOpun).

N3yuenne nBWXEHHWS Tena, OpPOIIEHHOTO TOpU3OHTANBHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPOMOPIIMOHATBHON 3aBUCUMOCTH MEXAY JaTbHOCTBIO
MOJIETA M HAYAJIbHOM CKOPOCTBIO TEJIA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEeproaa OOpaIieHus: KOHUMYECKOTO MasiTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hrprotona. MuepumaneHble cuctembl orcuéra. [IpuHiun
oTHOcuTenpHOCTU [anunes. HemHepuuanbHble cUCTEMBI OTCUETa (ONpENEIICHNUE,
TIPUMEPHI).

Macca tena. Cua. [IpuHIUIT CyTIEpIIO3HIIMM CHIL.

Bropoi 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKHU.

Tpertuit 3akoH HproTOHA 111 MaTepHAIIBHBIX TOYEK.

3aKOH BCEMHPHOIO TANOTEHUS. OKBHBAJIEHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOM MACCBI.

Cuna tspxkecTd. 3aBUCUMOCTDh YCKOPEHHUS CBOOOAHOIO MAJAEHHSI OT BBICOTHI
HaJ IIOBEPXHOCTHIO IUIAHETBI U OT reorpauueckoid IMUPOTHL. JIBUXKEHHE
HEOECHBIX TeJ U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tema, aBmxkymerocs ¢
YCKOPEHHEM.

Cuna tpenms. Cyxoe tpeHue. Cuiia TPEHUsI CKOJIBKEHUS W CHIIA TPEHUS
nokos. Koapduuuent tpenus. Cuna conpoTHBIEHMsI NPU JABHKEHUU Tejla B
JKUJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOIO IBUKCHUS.

Hasnenne. ['mapocrarnueckoe gasnenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOAUIMITHUKM,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

Habntonenue aBu>XeHUs Tell B UHEPIHAJIBHBIX U HEMHEPLHMAIBHBIX CUCTEMaxX
OTCYETA.

[IprHLIMI OTHOCUTEIBHOCTH.

Kauenue nByX IUIMHAPOB WIM IIAPOB PAa3HOM MAacChl ¢ OJAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMATILHON CUCTEMBI OTCYETA.

CpaBHeHHE  pPaBHOJCHUCTBYIONIEH  NPWIOKEHHBIX K TEIy CHIl  C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHHWE B MHEPLMAJIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aNMOICUCTBUS TEI.

HN3mepenune macc no B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U ITAICHUH.

LleHTpOoOeKHBIC MEXaHNU3MBI.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHHS.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomul, RPAKMUKYM.

N3mepennie paBHOAEHCTBYIOUIEH CUJI MPU JBUKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JABMXKEHHUS OpycKa 1o
HAKJIOHHOM INTIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MAaCChI.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONIMX B MPYXXUHE W
PE3MHOBOM 00pasIie, OT UX AchOopMaIiu.

W3ydeHre MBHKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HHUTHIO, IIEPEKUHYTON 4epes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHus Mo BEIUYUHE YTIOBOro KoddduimeHta
3aBucuUMOCTH Frp(N).

UccnenoBanue nBrkeHusi Opycka MO0 HAKJIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yuenue nBuxeHns rpysa Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpHoe Teno. lloctymarenbHoe M BpallaTenbHOE JBUKEHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamleHus. Ilmedo cuibl.
CroxeHune cuil, IPWIOKEHHBIX K TBEpHoMy Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECU TBEPIOIO TEIA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3InuyHOe PaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEHH,
CTPOUTENIBHBIM KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomul, RPAKMUKYM.

UccnenoBanne ycnoBuil paBHOBECUS TBEPAOTO Tela, HMEIOLIETO OCh
BpAILCHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U pacU€T CUJI YIIPYTOCTH.

N3ydenune ycTOUYMBOCTU TBEPAOTO TENA, UMEIOLIETO ILIOIAAb OIOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuxe.

Nmnynbee MaTeprualibHOM TOYKH, CUCTEMBI MaTepUalbHbIX TOYEK. LleHTp mace
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M1 U3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BMXKEHHUE.

MomeHT umitynbsca MarepuaibHor TOUku. [IpeacraBienue o coxpaneHuu
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJISX.

PaboTa cunbpl Ha MajJioM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CHUIIBI.

MOILHOCTH CUJIBI.

Kunernueckasi sHeprus martepuainbHON TOukHd. Teopema 00 M3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUYKH.



[ToTeHnManbHble W HEMOTEHUHANIbHBbIE CWiIbl. [loTeHlManbHAsi SHEPrusi.
[ToTeHmmanbHas sHeprust ynpyro nepopmupoBaHHOM MpykuHbI. [loTeHnManbHas
DHEPrus Tela B OJAHOPOJHOM TpaBUTAMOHHOM moje. [loTeHuumanbHas 3Heprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsd KocMHUYECKasi CKOPOCTb.

CBsi3b  palbOThl HEMOTEHIMAIBHBIX CHUJ C HU3MEHEHHEM MEXaHUYECKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHyiun Ui HWAEANbHOM KUJKOCTA KaK CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpoucCTBAa M TEXHOJIOTMYECKHE MPOILIECCHI: JBUKECHUE PAKET,
BOJIOMET, KOMEP, MNPYNKUHHBIA TMHUCTOJET, TUPOCKOMN, (PUTYypHOE KaTaHWE Ha
KOHbKax.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE NBUXKEHUE.

N3mepenre MOITHOCTH CHUJIBI.

N3meHenue 3Hepruu Tela mpu COBEPIICHUU padOThl.

B3anmHbIe npeBpallieHsi KHHETHYECKON U MOTEHLIMAIIBHOW SHEPTUil NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomul, nPAKmMuUKym.

N3Mepenne nmmyibca Tea o TOpMO3HOMY MY TH.

N3mepenue cuiibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS U MOIIHOCTH
CUJIBI TSTH.

CpaBHeHME U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanue COXpaHeHHs] UMITYJIbCA TPU YIIPYTOM B3aMMOJICHCTBHH.

N3mepeHre KHHETUYECKON SHEPTUH Tella IO TOPMO3HOMY MYTH.

CpaBHeHME W3MEHEHUS! TTOTCHIIMAIILHON YHEPTUU MPYKUHBI C paOOTOM CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CUJIbl TPEHUS MPU ABWKEHUU Tela MO HAKIOHHON
MJIOCKOCTH.

Pa3znen 3. MoJiekyasipHasi pu3uKa ¥ TepMOJANHAMHUKA.

Tema 1. Ocrogvt MoNEKYAAPHO-KUHEMUYECKOU MeopUl.

OcHOBHbBIE TOJOXKEHUSI MOJEKyJsipHO-KuHeTnYeckon teopuun (MKT), ux
onbITHOe oOocHOBaHue. Juddys3us. bpoyHOBCkoe JBIKEHHE. XapakTep
JNBIKEHUS M B3aUMOJICWCTBHUS 4YacTHUI[ BellecTBa. MoJienu CTpPOEHHs Ta30B,
KUJKOCTE U TBEPIBIX TE€N U OOBSICHEHHWE CBOWMCTB BELIECTBA HA OCHOBE 3THUX



Mozened. Macca u pa3Mepel MoJekyd (aromoB). KomnmuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

TeroBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3Mepenus. [llkama
temneparyp Llenscust.

Mogenps uaealbHOrO raza B MOJIEKYJISIPHO-KMHETHUYECKON TEOPHUH: YACTHUIIbI
ra3a JIBH>KYTCSl XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHBI. YpaBHeHwe MenaeneeBa—Kiamneipona. AOcoroTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanbroHa. M3ompoiiecch B
UJCAIBHOM Ta3e C IIOCTOSSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 1300apa.

CBsi3p  MEXIy JaBICEHHMEM W  CpEJHEH KHUHETHYECKON  HHEpruei
MOCTYNATEIbHOTO TEIUIOBOTO JIBHXKEHHSI MOJIEKYJl HJIEAJIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KHUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEH ITOCTYIIATENBHOIO TEMJIOBOIO IBMKEHUS €€ YaCTULL.

TexHuueckre yCTpOWCTBA UM TEXHOJOTMYECKHUE MPOLIECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita lITepHa.

[IputsxeHne MONEKYIIL.

Mogenu KpucTaqIn4ecKuX pereToK.

HaGnronenue u nccneaoBanye U30MpOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

HccnenoBanne mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUSA IIPH
TeII000MeHEe MEXKTy TOpsYeii U XOJ0HOM BOJIOH.

N3ydenne H30TEPMUYECKOr0 IMpolecca (PEeKOMEHJI0BAHO MCHOJb30BAHUE
1 poBoit Taboparopun).

N3yuenue n30XxopHOTO Ipolecca.

N3yuenue n3o0apHOTro mnpoiecca.

[TIpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunbl.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHMX YCIOBHM IS
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelIHWe U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEJHUE 3HAYCHUS BEJIWYWH, ONKCBHIBAKOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. (CamMoONpou3BOJbHAS — pelaKcauus
TEPMOJUHAMHYECKON CUCTEMBI K TETIIOBOMY PABHOBECHIO.

Mopenp Ha€anpHOrO raza B TEPMOJMHAMHKE — CHCTEMa YPaBHEHHMA:
ypaBHeHHe MenaeneeBa—Kmanepona U BbIpaXEHHUE Uil BHYTPEHHEU DHEPIUH.
VYcnoBus NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLUEHTPALUs YaCTHUILl, BEICOKHE
TeMnepaTypbl. BeipaxkeHue 1711 BHYTPEHHEW HEPTUA OJJHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3ucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKe. Berunciaenue paboTsl 1o rpaduky
mpoI1iecca Ha pV-auarpamme.

Temnmonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  SHEPrUM
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHus pabotel. KonBekuws,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel. TemmoéMKocTh Tena. YaeiabHas UM MOJSpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YienbHas TeIuioTa CropaHus
ToruBa. Pacu€r konuuecTBa TEIUIOTHI mnpu Teronepeaade. llonstue o006
aauabaTHOM Tpoliecce.

IlepBblii 3aKOH TEpMOAMHAMUKH. BHyTpenHss oHeprusa. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUs  BHYTPEHHEH  OSHEPruu
TEPMOJIMHAMHYECKONU CUCTEMBI.

BTopoil 3akOH TEepMOAMHAMHUKH JJisi PABHOBECHBIX IMPOLIECCOB: YEpPE3
3aJlTaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAMT
eIMHCTBEHHAs afgnadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akoH TepMOAMHAMMKM JUIsI HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIepesaTh TEIIOTY OT O0siee XO0JIOAHOTO Tena K 0ojiee HarpeTomy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh mpUpogHBIX MPOIECCOB.

[Tpunuune! necteus TerioBbix MammH. KII/I.

Maxkcumanbsnoe 3HaueHue KIIJI. [{ukm KapHo.

DKOJIOTHYECKHE aCIEeKThl MCIOJIb30BAaHUS TEIUIOBBIX ABUrarenei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue ycTpOMCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJOAWIbHUK,
KOHJUIMOHEP, AW3EIbHBIM W KapOIOpaTOpHBIM JBUTaTeNH, MapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3AlUsS «TEIUIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOIJIMBA AJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuiyecKoM paclIupeHUN.

BosngymHoe orauso.

CpaBHEHHE y/IETIbHBIX TEINIOEMKOCTEN BEIIECTB.



CriocoObl U3MEHEHUS] BHYTPEHHEH SHEPTHH.

HccnenoBanue annabaTHOTO Mpolecca.

KoMmbroTepHbie MOIEN TEIJIOBBIX IBUTaTENEH.

Yuenuueckuit 3xcnepumenm, nabopamopusvie padomul, RPAKMUKYM.

N3mepenne yaenbHOM TETNOEMKOCTH.

HccnegoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO mpoIiiecca.

N3ydenne B3aMMOCBSI3U SHEPIUU MEKMOJEKYJSIPHOTO B3aWMOJICUCTBUSA U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepezammuvie cocmoanun eeutecmea. Pazoswvie nepexoosvl.

[TapooOpa3zoBanue u KoHaeHcauusa. lcnapenue u kumnenue. VY aenbHas
TEIJIOTa MapooOpa3oBaHMUS.

Hachiiennsle ¥ HeHachblllleHHble mapbl. KadecTBeHHass 3aBUCHMOCTH
IUIOTHOCTH M JABJICHHS HACBIIIEHHOTO IIapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
0T 00bE€Ma HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT JaBJICHMUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctauioB. IlnaBneHue W Kpuctaumsanus. YJAelbHas TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Hedopmanuu TBEpOTO Tena. PacTskenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TeroBoe pacmiupeHue KXUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHHI YacTHI] BeIleCTBA KaK MpUYnuHa
TEIUIOBOTO pacUIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BbIX MNEPEX0AX.

VYpaBHeHUE TEMI0BOTO OaaHca.

[ToBepxHocTtHOEe HaTsKeHHE. Koa(p(UIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie aBnenus. J[aBieHne noa UCKPUBJIEHHOW MTOBEPXHOCTHIO JKUIKOCTH.
®opwmyna Jlannaca.

TexHuuecKkue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI:  JKHUJIKHE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHAJIBI.

Jemoncmpayuu.

TeruoBoe pacmmpeHue.

CBoiicTBa HACHIIIEHHBIX MApPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepennie cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBbITHI C MBUTBHBIMU TUIEHKAMU.

CmaunBaHue.



Kanunnsipusie siBieHus.

Mopenru HEHbBIOTOHOBCKOW KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarimii.

Habmronenue mansix aedopMariuii.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padomul, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IJIaBICHUA JIb/A.

N3ydenune CBOMCTB HACHIILIEHHBIX NTAPOB.

N3mepenne abCoMOTHON BIKHOCTH BO3/yXa U OIIEHKAa MAacChl apoB B
MOMEIICHHH.

N3mepenne ko3 duiimeHTa moBepXHOCTHOTO HATSHKCHUSL.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMaluu pe3nHOBOro olpa3ua oOT
MPUJIOKEHHOW K HEMY CHUJIBL.

Pazneu 4. DiiekTpoAUHAMUKA.

Tema 1. Inekmpuueckoe none.

DIeKTpr3amsl Tel U €€ MPOSBICHHSA. DJIEKTpUUECKH 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOOHWKM, HOHMAJIEKTPUKH U  MOJYINPOBOAHUKH.
DOneMeHTapHbId AIEKTPUUYECKUN 3apsl. 3aKOH COXPAHEHUs SJIEKTPHUYECKOTO
3apsia.

BzaumopeiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona.

DnekTpudeckoe nosie. Ero nelcTeue Ha dIEKTPUYECKUE 3apsiIbl.

Hampsox€anocts  anextpudeckoro  mosst.  [IpoOubiit  3apsin.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OTHOPOAHOE NEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh ANEKTPOCTATUYECKOTO TOJisA. Pa3HOCTh MOTEHUUMANIOB U
HanpspkeHue. lloTeHuuanbHas sSHeEprus 3apsiia B AJIEKTPOCTATHUECKOM IOJIE.
[ToTeHuMan 31eKTpocTaTUYECKOro noJisd. CBs3b HANPSHKEHHOCTH MOJIA U PA3HOCTU
MOTEHIUAJIOB IS DJIEKTPOCTATUYECKOro Tojsl (Kak OJHOPOJIHOrO, TakK M
HEOJIHOPOHOTO).

[TpuHIMT CYTEPIO3UITUHN AIEKTPUUECKUX MOJICH.

ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apsibkeHHON cdepsl. I[lose
PaBHOMEPHO 3apsKeHHOro mo o0bémy miapa. Ilosne paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI NWUHUN HANPsDKEHHOCTH OTUX TOJEH U
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM I0JI€. Y CIOBUE paBHOBECHS 3aPSI0B.

JIMdIEKTPpUKHU B 3JIEKTPOCTATUYECKOM oJe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.



KoHgeHcaTop. DIeKTpOEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOH/JIEHCaTOpa.

[TapannensHOE coenuHeHne KoHaeHcaTopoB. [locienoBarenbHOe COeTMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHHE 3apsyKEHHOM YaCTHIBI B OJJHOPOIHOM JJIEKTPUUECKOM I10JIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETp, DOJEKTPOCTAaTHUECKash 3allliTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCcaTophl, reHeparop Ban ae I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS AJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX [IAPUKOB.

DNeKTpUYECcKOe MoJie ABYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

IIpOBOTHHUKH B JIEKTPUUECKOM II0JIE.

DnekTpocTaTUdecKas 3amuTa.

Y CTpONCTBO U ACUCTBHE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAIH
IUTACTUH, PACCTOSIHUS MEXITY HUMU U TUDJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOIO OIS 3apsSHKEHHOTO0 KOHJIEHCAaTopa.

3apszKa 1 pa3psaKka KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit s3xcnepumenm, nadopamopusie padomaol, npaKmMuKym.

OneHka CHIT B3aMMOJIEHCTBUS 3apSKEHHBIX TEJL.

HaGnronenue npeBpallieHusl SHEPTUU 3apsSyKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
U3IIy4YEHHs CBETOIUOAA.

N3ydeHne npoTekanus ToOKa B LENH, COAEPKALIEH KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH NOTEHIIUAJIOB (HanmpsKEeHUs ) pu
MTOCJIEA0BATEIBHOM COEUHEHNH KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHAEHCATOPA YEPE3 pE3UCTOP.

Tema 2. Ilocmosnnbwlit 31eKmpuyuecKuil mox.

Cuina toka. ITocTosIHHBIH TOK.

VYcaoBus cyliecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOro Toka. McrouHuku
toka. Hanpsokenue U n OJ1C €.

3akoH OMa [ y4acTKa LeMu.

DneKTpuyecKoe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJIHOPOJHOTO TMPOBOJHHUKA OT €ro JUIMHBI M IUIOLAAM IMONEPEYHOr0 CEUEHHS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

ITocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COECINHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBia¢HHBIX 3nekTpuyeckux uemnei. [IpaBuna Kupxroda.



Pabora snexktpuueckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucTope.

OJIC U BHYTpEHHEE CONPOTHUBIICHUE HMCTOYHHKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOH) SJEKTPUYECKOM Ienyd. MOIIHOCTh HCTOYHUKA TOKa.
KopoTkoe 3ambikanue.

KoHaeHcaTop B 1ieny NOCTOSSHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHUE IPOIECCHL: aMIepMETp,
BOJIBTMETP, PEOCTAT, CYUETYUK DIICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MmepeHune cuiibl TOKa U HAIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPsDKEHUS ISl pE3UCTOpa,
JaMITbl HAKAJIMBaHUS U CBETOIMOAA.

3aBUCUMOCTH COMPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIA/IN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIICHUS TPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsamoe nzmepenne D/]C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO dJIEMEHTA
U OIIEHKa BHYTPEHHET0 COMPOTUBIICHHUS.

Crioco6bl coeTMHEeHNs UCTOYHUKOB Toka, DJC Garapei.

HccnegoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMH MCTOYHUKA TOKa
OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomaol, npaKmMuKym.

HccnegoBaHue CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenune yaenbHOro ConpoTUBIICHHS IPOBOIHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKAa OT HAINpPSHKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

YBenuueHue npeesia usMepeHus ammnepMmerpa (BoiabTMeTpa).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIICHUSI ICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd I/]C raapbBaHHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnegoBanue pa3sHOCTH MOTEHIMATIOB MEXY MOJIOCAMH MCTOYHUKA TOKa
OT CUJIbI TOKA B LICTIH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HOW MOIHOCTA UCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku 6 paziuunplx cpeoax.

DneKkTpuyeckass MPOBOJUMOCTh  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOANMOCTB TBEPJIBIX METAUIOB. 3aBUCUMOCTbD COIPOTUBIICHUSI METAJIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNeKTpUYECKHil TOK B BakyyMme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

ITonynpoBoIHHKHY. CoOcTBeHHas U pUMecHas IPOBOJIMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoza. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJEKTPOIUTUYECKAS IUCCOLMAIIUAL.
OnekTponus. 3akoHsl Papazes 11 JIEKTPOIIn3a.

OnekTpudeckuii TOK B razax. CamMoCTOATENbHBIM W HECAMOCTOSITEIbHBIN
paspsan. Paznuunelie TUIIBI CaMOCTOATENBHOTO pa3psana. Monnus. [lnazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psaHble
JaMIbl, 3JIEKTPOHHO-ITydyeBas TpyOKa, MOJYINPOBOJHUKOBBIE NPUOOPHI: U0,
TpaH3UCTOp, (QOTOAMOJ, CBETOAMOJ, TalbBaHUKA, padUHUpPOBAHUE MEMH,
BBIIUIABKA aJIFOMHHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBHCUMOCTB CONIPOTHUBJIEHUSI METAILUIOB OT TEMITEPATYPBI.

IIpoBOAMMOCTB AJIEKTPOIUTOB.

3aKkoHbI 1ekTpoau3a Papanes.

NckpoBoit pa3psa M NpOBOAUMOCTb BO3AyXaA.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U ITOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

Habmronenue amekrpoiusa.

N3mepenne 3apsiaa OJHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU THOJA.

DuU3HYeCKUl NPAKTUKYM.

Crioco6b1 n3mepeHust GU3NUECKUX BEJIMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OueHka rpaHull OrpPeITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUHM, MCCIEIOBAaHWW  3aBUCHUMOCTEU
bu3MYecKuX BETWYHWH, MPOBEpKa MPEIJIOKEHHBIX TUIOTE3 (BBIOOp M3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  paszjieNiax  «YUYEHHYECKHMH  SKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MeknpeaMeTHbIE CBA3H.

WNzyuenne «kypca ¢usuku yrayonéuHoro ypoBHs B 10  kiacce
OCYLIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMUH, T€Orpa(uu U TEXHOJIOTHH.

Mescnpeomemmnboie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0008 HAYUHO20
no3HaHuA: SIBJICHUE, HAYYHBIN (akT, runoresa, pusnyeckas BeIM4nMHa, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHE, MOJIEIb, HW3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, U(ppOoBast 1adOpaToOpHsl.

Mamemamuka: pelieHUe CUCTEMbl YypaBHeHWH. JluHelHas QyHKIHS,
napabona, runepOona, ux rpaQuKyd U CBOMCTBa. TpUrOHOMETpHUUECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ X IPOEKLUU Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABIXKEHUE B KUBOM mpupoze, nupdysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpesbl,
yTHIA3auuss OWMOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAOOTKH «TEIUIOBON» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHUE U KAIMJUISIPHBIE SIBJIICHUS B IPUPOJE,
IIEKTPUYECKUE SIBJICHUS B )KUBON IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJISIPHAs Macca, MOIy4YeHHE HaHOMAaTepUallOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH M Ia30B, KUJIKHE KPUCTAILIbI, FIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOIUTHYECKAs TUCCOLUALMS, FaIbBAHUKA, JIEKTPOHHAs
MUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M IKHMAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAaHHWE 3aKOHOB COXPAaHEHHUs
MEXaHUKH B TEXHHKE (TMPOCKOM, BOAOMET W JIPyrue), JBUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOHHa, OBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEHUE 3JIEKTpOnpuOOpoB,
ra3zopaspsiiHbIE JIAMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, FaJIbBAHUKA.

11 KIIACC

Paznen 4. DuekTpoaAuHaAMHUKA.

Tema 4. Macnummnoe none.

B3auMopelicTBUE TMOCTOSIHHBIX MAarHUTOB W IPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW WHAYKUMHU. [IpuHOUMI cynepno3unuun
MArHUTHBIX NOJIEN. JINHUM MarHUTHOW UHIAYKIIUU.

MaruutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYLIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna AmMnepa, €€ HalpaBJICHUE U MOYJIb.

Cuina Jlopenua, €€ HanpaBJIeHUE U MOJYJb. JIBUKEHHE 3apsSKEHHON YaCTUIIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6ota cubl JlopeHiia.

MaruauTHoe 110oJ€ B BeniectBe. @DeppoMarHeTuky, napa- u JuaMarHeTHUKHU.



TexHuueckue YCTPOI\/'ICTBa H  TCXHOJOIMYCCKHC IIPOLECCChI: IIPUMCHCHHC

MOCTOSTHHBIX MarHMTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOH, YCKOPUTENIH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nWHHMII  WMHOYKOMM  MAarHATHOTO  MOJS  TOJOCOBOTO  H
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTuHa nmuHuii MarauTHOM MHAYKIHWH MO JUIMHHOTO MIPSIMOTO MTPOBOHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla HA MOHBI AIEKTPOJIUTA.

HabGnronenue nBMXEeHUS IMydYKa 3J€KTPOHOB B MArHUTHOM T10JI€.

[TpuHIMn NENCTBUS AJIEKTPOU3ZMEPUTEIIHLHOTO npubdopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomal, npaKmMuKym.

HccnegoBanre MarHUTHOTO MOJIE HOCTOSTHHBIX MATHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETHKOB.

HccnenoBanue nercTBrs MOCTOSSHHOIO MAarHUTAa HA PAMKY C TOKOM.

N3mepenune cuiibl AMmnepa.

N3ydenune 3aBUCMMOCTH CHJIBI AMIIEpa OT CHIIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIMU HA OCHOBE U3MEPEHUSI CUJIbI AMIiepa.

Tema 5. dnekmpomazHumHas UHOYKUUAL.

SIBiieHMEe DNEKTPOMAarHUTHOW MWHAYKUuMHU. [IOTOK BekTOopa MarHUTHOU
uHaykiuu. OJIC uHayKnuu. 3akoH dJIEKTpOMarHUTHON wuHAYKuMu Dapajes.
Buxpesoe anektpuueckoe nozie. Toxku Pyko.

OJIC mHAyKIMHM B TPOBOJHMKE, ABWKYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

[IpaBuio Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTMBHOCTM B IIEMHM TOCTOSHHOTO TOKA.
SBnenue camonnaykiuu. IC caMOMHIYKIIAH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHudeckre YCTpPOWCTBA U TEXHOJOTMYECKHE MPOLECCHl: MHIYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPHU3ALNH TEJ MPU ABUKEHUHN B MArHUTHOM TI0JIE
3eMuIH.

Jemoncmpayuu.

HaGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHYKITHH.

Uccnenoanne 3aBucumoctd IJC HMHOYKIMUM OT CKOPOCTH HW3MEHEHHUS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenna.

[Tagenne MarHuTa B aTIOMUHUAEBON (MEIHOW) TpyOe.

SBneHre CaMOMHAYKIUU.

Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIIMH OT CKOPOCTH HU3MEHEHUs
CWJIbI TOKA B IIEITH.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padomul, RPAKMUKYM.

UccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre UHAYKIIUA BUXPEBOTO MAarHUTHOTO MOJIA.

UccnenoBanue siBJICHUS CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie6aHnusi v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Koneb6arenbnas cucrema. CBoOOHBIEC KOJICOAHMS.

["apmonunyeckue konebanusi. Knunematndeckoe ¥ JUHAMHYECKOE OIMCaHUE.
DHepreTuuecKkoe OMucaHue (3aKOH COXpaHEHUsS MEXaHWYECKOW sHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUs TAPMOHMYECKUX KOJICOAaHUM U3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

AmMrmnutyna u ¢asza konebOanuil. CBA3b aMIUIMTYAbl KOJEOAHUN HCXOJHOU
BEJMYMHBI C aMIUTUTYJaMU KOJICOaHHM €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u wyactora kosebGanuid. Ilepmoa ManbIx CBOOOJHBIX KOJIEOAHMIA
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJ€OaHUN MPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Konedanusx. BeiHyxaeHHbIe Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3blKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0J1e0aTEIHHOTO JIBHKCHHUS.

HaGnronenue He3aBUCUMOCTH TIEpHUOJa MATIbIX KOJeOaHM rpy3a Ha HUTH OT
aMILTATY/IBI.

UccnenoBanue 3aTyxaromux Kojie0aHui U 3aBUCUMOCTH TIEpHO/1a CBOOOTHBIX
KOJICOAHHI1 OT COMPOTUBIICHHUS.

UccnenoBanne koneOaHuii Tpy3a HAa MACCHUBHOM TIPYXHHE C IIEJIBIO
dbopMupoBaHUs IPEACTABICHUIN 00 HIeaTbHON MOJIETN MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUH NPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYKICHHBIX KOJICOAHUIM.

Ha6nronenue pe3onanca.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.



N3mepenue nepuoga cBOOOAHBIX KOJIEOAHWN HUTSHOTO U IPYKHHHOTO
MasITHUKOB.

N3ydeHne 3aKkOHOB ABMXKEHUS TeNa B X0/I¢ KOoJIeOaHHI Ha yIpyrom MmojABECeE.

N3ydenune nBUXEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPYKMHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaIOMIMX KOJICOAHUI.

Uccnenosanue BoIHYKICHHBIX KOJICOAHUIA.

Tema 2. Inekmpomaznummusie Ko1edanus.

Koneb6arenbubiit koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJIEOAHUS B
ujeanbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsja KOHAEHCAaTopa C aMIUIUTYAOW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUS SHEPTUH B UICATIbHOM KO0JIE0AaTEIbHOM KOHTYDE.

3aryxaronme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AIIEKTPOMATHUTHBIE KOJIEOAHNS.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JNEUCTBYIOLIEE 3HAYEHUE CWIIBI TOKAa W HANpsDKEHUS NpU pa3iaudHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconanbHbld MEPEMEHHBIN TOK. Pe3nctop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LI€NM CHHYCOMJAIBHOIO MEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

WneansHblii  Tpancpopmarop. IlpousBoacTtBo, mepenaya W mnorpedlieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTMUECKHE PHUCKM TMpU TMPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: IEKTPUUECKHUMN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUM JIEKTpOnepe1ay.

Jlemoncmpayuu.

CB0OOTHBIE DJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTH 9aCTOTHI CBOOOHBIX KOJIEOaHUN OT MHAYKTHBHOCTH U EMKOCTH
KOHTYpaA.

OcumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyXaroIIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mogenb 3JIeKTpOMarHuTHOTO TeHepaTopa.

BriHyX1IeHHBIE CHHYCOUIATBbHBIC KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTA M KOHJIEHCATOP B LEMHU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociaeaoBaTeIbHOM COEAMHEHUM PE3UCTOpa, KaTyUIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpolicTBO M pUHIAT ISHCTBUS TpaHchopmaTopa.



Monenp TMHUN 2JIEKTPOIIEPENAYH.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padomul, RPAKMUKYM.

N3yuenue tpanchopmaropa.

HccenenoBaHue INMEPEMEHHOTO TOKA 4epe3 IOCIEN0BATEIBHO COCAUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmoienue 31eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIEMU IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbBLE OTHbL.

MexaHudeckue BOJIHBI, YCIOBUS MX pachpocTtpaHeHus. llomepeunsle u
IIPOJIOJIBHBIE BOJHBL. Ilepuon, CKOpPOCTh pacHpoCTpaHEHUs W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XEHUE, MPETOMIICHHE, UHTEpPPEpPEeHLUS U
U pakius.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEIBI.

DNEKTPOMAarHUTHBIEC BOJHBL. Y CIOBUS U3JIyY€HHUS 3JEKTPOMATHUTHBIX BOJIH.
B3anMHas oprueHTalusi BEKTOPOB B AJIIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXKEHHE,  IPEIOMIICHHE,
noJisipu3anys, uHTepdepeHuns u qudpakuus.

[IIkana 371€KTPOMarHiTHBIX BOJH. [IpuMeHeHne 31eKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUS. Paguoiokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHnueckue yCTpPOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TeJIEBU30D, aHTEeHHA, Tenedon, CBY-neus,
YJIBTPa3BYKOBasl JUAarHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habmoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pE30OHAHC.

CBoiicTBa ylIbTpa3ByKa U €ro MpUMEHEHUE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOW KojeOaHui.

UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, MoJaspu3anus, udpakuus, MHTephepeHIus.

OO0HapyxeHue HHPPaKpacHOTO U yIbTPa(pHOIETOBOTO U3ITyUECHUH.

Yuenuueckuit s3xcnepumenm, nadopamopusvie padomul, RPAKMUKYM.



N3yyeHue napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssMonMHEHOE pacnpOCTpaHEHHE CBETA B OAHOPOAHOU cpexe. Jlyu cera.
To4euHbIl NICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [IoCTOSHCTBO YaCcTOTHI
CBE€Ta M COOTHOUIEHWE JJIMH BOJH IPHU MEPEX0JE€ MOHOXPOMATHYECKOTO CBETA
yepe3 TpaHully pasziesia AByX ONTHYECKUX CPEL.

Xoa nyudeir B mpusMme. ucnepcust cBera. CHOXKHBIIA cOCTaB OEIOro CBETA.
IBerT.

[lonHoe BHyTpeHHEe OoTpakeHHe. [IpenenpHbIi yron MojJHOrO BHYTPEHHETO
OTpaXEHUS.

CobOuparolue U paccewBaroniye JHMH3bl. ToHKas JuH3a. DOKyCHOE
paccTOsIHUE M ONTHYECKas Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTh (POKYCHOTO
pPAcCTOSIHUSI TOHKOW c(EepUyYecKOd JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
IIOKa3aTelIs IPEJIOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30U.

Xoa myd4a, NMPOLIEAIIEro JHWH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckod ocu. Iloctpoenne wu300pakeHUH TOUKM M OTpe3Ka MpsSMOU B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON OTITHKH.

BonnoBas ontuka. Wurepdepeniusi cBera. KorepeHTHble HMCTOUHHKH.
VYcnoBuss HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpPEHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. [IpuMepbl KiacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakunonHas pemérka. YcClIoBUE HaOIIOIEHUS
IJIaBHBIX ~MAakCHMyMOB TIpH  [aJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHuuecKrue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOCKLUHUOHHBIN ammapaT, MPOCBETICHHE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS pELIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



Uccnenoanue npenomieHus CBETa.

Ha6nronenue moaHoro BHyTPEHHETO OTpakeHust. Moiesib CBETOBO/IA.

UccnenoBanne xoJa CBETOBBIX IYYKOB 4Yepe3 ILJIOCKOIMApasIebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300pa)KeHUH B TMH3AX.

Mopenu MUKpOocKomna, TEJIECKOa.

HaGnronenue naTEepdepeHIuu cBeTa.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Hab6nronenue nudpakium crera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipusaiuu cBera.

[IpumeHeHne MOASIPOUIOB I U3YUCHUSI MEXaHUUECKUX HAIPSIKCHUM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKkmuKkym.

N3mepenue nokazaresns NpesoMIeHUs CTEKIIA.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOIO pPACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne poKyCHOTro pacCTOSHUS PACCEUBAOIIMX JIMH3.

[Tomy4yenue n300paXkeHUs: B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tonyuenne n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpakium, nHTepdepeHny 1 noaspu3alun CBETa.

N3ydenue nosisipuzalii CBETa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenune naTEpPEpEeHIINY JTA3EPHOTO UTyUYEHUS Ha IBYX IIETISAX.

Habmronenune nucnepcun.

Habntonenue u uccienoBanue TuPppakiiuOHHOTO CIEKTPA.

N3mepenune niHbl CBETOBOM BOJIHBI.

[Tomydyenue criekTpa W3Iy4eHUs CBETOAMOA MPHU MOMOIIU IU(PpaKIIMOHHON
PELIETKMU.

Pa3znen 6. OcHOBBI crielMAIbHOI TEOPUH OTHOCHTEILHOCTH.

I'paHuubl NPUMEHMMOCTH  KJIACCHUYECKOW — MexaHuku.  Iloctymnarsl
CIIEIUAJIBHONW TE€OPUU OTHOCUTEIIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  wHTepBas.  [IpeoOpazoBanust  JlopeHnra.
VYcnoue nOpudMHHOCTH. (OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKpAICHUE JTUHBI.

DHEprusi U UMMYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBsi3p MaccChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTUIbl. DHEPTHUS
MTOKOS.



TexHuyeckue yCTpoOMCTBA U TEXHOJOTMYECKUE MPOIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENHU 3aPSKEHHBIX YaCTHII.

Y4eHn4IeCKui IKCIIEPUMEHT, Ta00paTOPHBIE pabOTHI, MPAKTHUKYM.

OnpeneneHue UMITyJIbca W DHEPrUU  PEISTUBUCTCKUX  dYacTull (1o
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pa3znen /. KBantoBas pusnka.

Tema 1. Kopnyckynapno-601no6oit oyanusm.

PaBHOBecHOE TEIJIOBOE M3IIydeHHE (M3IIydeHHE aOCOJIIOTHO YEPHOTO Tea).
3akoH cMmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJLC (HOTOHA.

®dotoaddext. OnbiThl A. I'. CroneroBa. 3akonbl portorddexra. YpaBHeHUe
OitamreitHa st porodrdpdekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaxarolryro MmoBepxHocTh). Ombitel [1. H.
JleGenena.

BosHOBBIE cBOMiCcTBa yacTull. Bomubl ne bponns. /[nuna BonHel ae bpois n
pa3Mepbl 00JacTH JOKanW3aluu JBHXKyLIeics dvacTuibl. KopryckynsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOUIECHUSI HEONPEeIeIEHHOCTEH
['eiizenbepra.

TexHUYeCKHEe YCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIEKTPOMETP,
dboTosneMEHT, (OTONATUMK, TYHHEIBHBII MUKPOCKOI, COJHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToapdekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIICHUS]  TMOJYNMPOBOJHUKOB  OT
OCBELIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadbopamopusvie padomul, RPAKMUKYM.

HccnenoBanne ¢poTope3ucropa.

N3mepenne nocrossuHol [lmanka Ha ocHOBe nccienoBanus Gororddekra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO]T OT HAIPSKECHHUSL.

Tema 2. Duzuxka amoma.

OneITEl MO MCCIECNOBAHUIO CTpoeHus artoma. [limaHetapHass Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenune u noriomieHre (GOTOHOB MpU MEPEXoje aToma
C OJTHOTO YPOBHS DHEPIUMU HA IPYTOM.



Bunsl ciektpoB. CiekTp ypOBHEN S3HEPTHH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHn4ecKkre yCTPOMCTBA U TEXHOJIOTHYECKUE MPOUECCHI: CIEKTPATbHbBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopna.

HaGnronenue uHelyaThIX CIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue NIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomaol, nPAKMUKYM.

Hab6nronenue nuHeiyaToro cuekTpa.

HccnenoBanue crnekTpa paspeKEHHOr0 aTOMapHOTO BOAOPOJIA U U3MEPEHUE
nocrosinHoi Punbepra.

Tema 3. Duzuxka amomHoz0 A0pa u I1eMEeHMAPHBIX YACHUY,.

Hyxnonnas mozens simpa ['eizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucao sapa. M30Tonsl.

PannoaktuBHOCTh. Anbda-pacnan. OJEKTPOHHBIA W MO3UTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKOH pPaJMOAKTUBHOrO pacnaja. PaauoakTHBHBIE HW30TONBI B IMPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO HU3ITy4YEeHUS. BlMsHUE paguoakTUBHOCTH Ha YKUBbBIC
opranu3mbl. EcrectBeHHbI PoH n3nydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHsbie cuibl. JledekT Macchl sipa.

SAnepubie peakiuu. [enenne u cuntes sjaep. SAnepusie peaktopsl. [Ipobiemsl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKHUE AaCHEKThl Pa3BUTHSA
AIEPHON IHEPIETUKMU.

MeToabl pErucTpaly U UCCIIEIOBAHUS JJIEMEHTAPHBIX YaCTHIL.

@OyHIaMEHTAIIBHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHOUM Mojienu. KBapK-Tiirt0OHHas MOJIENb aJpOHOB.

®uzuka 3a npeaenamu CrtaHmapTHo Monaenu. TéMmHas Matepuss U TEMHas
SHEprusl.

EanncTBO puznueckoi KapTUHBI MUpA.

TexHudeckne yCTporuCTBa U TEXHOJIOTHUUYECKHUE MPOLIECCHI: T03UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIACPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAs: TOMOoTrpadus.

Yuenuueckuit sxcnepumenm, nadbopamopusvie padomul, RPAKMUKYM.

HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM oTorpadusim).

Uccnenosanue paaroakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JI03UMETpA.

N3ydenue nornoiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3nes 8. DjieMeHTbI aCTPOHOMMH M ACTPOPUUKH.



Otansl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (PU3UKH 11 OOBSCHEHUS MPUPOIBI
KOCMUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHX HccieaoBaHuM. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3mmsi, sipkue 3BE37BI, TUIAHETHI, WX BHUIMMOC
JIBH>KCHUE.

ConHeuHas cucrema.

Conunue. ConnewyHass akTUBHOCTh. Mcrtounwk sHeprum CosHUA U 3BE3.

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. J[MarpamMma «CHEKTpalbHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCJIENOBATENIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW IOCIEAOBATENIBLHOCTH. BHYTpeHHEEe CTpoeHue
3BE37. COBpEMEHHBIEC MPEACTABICHHS O MPOUCXOXKACHUHU U dBoonnn CoyHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ["amaktuka. Ilonoxenwe u nuxenue CoJiHIIAa B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. UEpHBIE ABIPHI B AIpax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa06ma. PazOeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PemkTOBOE M3ITyUeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeiéunnie mpoosieMbl aCTPOHOMUMU.

Yuenuueckue naonrwoenus.

HaGnronenust 3B€3qHOr0 HEeOGa HEBOOPYNKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONpeNeNICHUs MOJI0KEHNsI HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3aus (CeBEpHOro MOJIylIapus U SIPKUE
3BE3ILI.

HaGnronenuss B Ttemeckon JIyHbI, TJaHET, TYMaHHOCTEH W 3BE3THBIX
CKOIUICHUU.

PDu3nYeCKUuil NPaKTUKYM.

Crioco6b1 n3MepeHnst PU3NIECKUX BEIWYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX UZMEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (U3UYECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, MCCIEIOBAHUW  3aBUCHUMOCTEU
(bu3MUecKuX BETUYHMH, MPOBEpKa MPEMJIOKEHHBIX TUNOTe3 (BbIOOp M3 padoT,
OMUCAHHBIX B  TEMATUYECKUX  pazaenax «YUYEHUYECKUM  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O06o01marniee nOBTOPEeHHUE.



O060061IeHne 1 cucTeMaTu3alys Colep KaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TePMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATIBHOM TEOPUH OTHOCUTENIBHOCTWY», «KBaHTOBasA
¢uznka», «IEMEHThl aCTPOHOMUHU U aCTPOPUIUKIY.

Ponp ¢u3uku U acTpoHOMHMM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIbHON M ATUYECKOM cepax AESITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYCHHUE ONMCATEIIbHOM,
CUCTEeMATHU3HUPYIOIIEeH, OOBSICHUTEIPHOW WM  NPOTHOCTHYECKOW  (PyHKIMiA
(duznyecKoil Teopum, posib GU3NYECKON TEOPUHU B (POPMUPOBAHUU NIPEICTABICHUI
0 (pusmuecKkoll KapTUHE MHUpPA, MECTO (PU3NUECKONW KapTUHBI MHpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbie CBSA3H.

N3yuenue kypca @usukum yrimyonénHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Feorpa(uu U TEXHOJIOTHUH.

Mesicnpeomemnvie NOHAMUA, C6A3AHHBIE C USYUEHUEM MEM 0006 HAYYHO20
NnO3HaHUA: SIBICHUE, HAYYHBIM (pakT, rumnoresa, (puznyeckas BEIMYHMHA, 3aKOH,
Teopus, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTEbHBIE TPUOOPHI, U(DpoBas 1adopaTopusi.

Mamemamuka: peuieHUE CHUCTEMbl YpPaBHEHHH. TPUTrOHOMETPHUUECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpHl M MX MPOEKUMU HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanHbie 3neMeHTapHbIX (yHKUMA. [Ipu3Hakum nogoOus TpPEeyroJbHUKOB,
OTIpeJIeNICHHE IUIOMAIN TUIOCKUX (Puryp u o6bEma Ted.

Buonozua: >nexkrpuueckue SBICHUS B JKUBOM MpHUpPOAE, KojieOaTelbHbIE
JIBIWKEHUS B JKMBOM NPUPOAE, DSKOJOTMYECKHME PHUCKM IPU IPOU3BOJACTBE
DIEKTPOIHEPTUH,  DIIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOWIEW  Cpenpbl,
yIbTPa3BYKOBasi JAMATHOCTUKA B MEAMIIMHE, ONTHUYECKUE SBJICHHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAUIMUECKOM pEIIETKH, CHEKTPaJIbHBIHI
aHaJu3.

I'eozpaghusa: wmarnuTHple mNOMIOCA 3€MIIM, 3aJ€KH MArHUTHBIX  pYA,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua. TUPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AJIEKTpOBUTaTENb SIKOOH, TeHepaTtop MEepeMEHHOro TOKa, MHAYKLIMOHHAS Iedb,
JMHUM 3JIEKTpONEpeay, 3JEKTPOJABUTATENb, paaap, paaruolpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neup, yapTpa3ByKoBas IWAarHOCTUKA B TEXHUKE,



HpOCKHHOHHBIﬁ aIraapar, BOJIOKOHHAs OIITHUKA, COJIHCYHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Ppe3yJIbTaThl OCBOCHHUS YydeOHOro mpeamera «Du3nKay
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPCHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TMO3UTHUBHBIX BHYTPEHHHX  YOE€XJEHHIl, COOTBETCTBYIOIIHMX
TPaJULIMOHHBIM LEHHOCTSAM POCCHUMCKOrOo OOIECTBA, PACIIMPEHHUE >KU3HEHHOTO
OIBITA M ONBITA JEITEIBHOCTH B IPOLIECCE PEANM3alUU OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIMTAHUS:

e Cc(OPMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UMIMM  OOydHaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMpPUHATHE TPAJUUUOHHBIX OOIEYETOBEUECKMX TI'yYMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKJAHCKOIO
oOllecTBa, Yy4yacTBOBaTh B CaMOYINPAaBJICHUU B  00pa30BaTeIbHOM
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIBHBIMU  HHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOM E€ATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHXKECHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

e c(hopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHMS,

e CIOCOOHOCTBH OLICHMBATH CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HaHME JUYHOIO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOUIEHWE K MHUPY, BKIHOYAass 3CTETHKY HAy4YHOIrO

TBOPYECTBA, IPUCYLIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIMTAHUA:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (QU3UKOM M TEXHUKOM, YMEHHE COBEpLIaTh
OCO3HAHHBIN BRIOOP Oyaylel npodeccuu u peain30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUIaHbL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUI0 W CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEU KUZHHU.

IKOJOINYECKOIo BOCIIMTAHUA

c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTO
XapakTepa 3KOJOTHYECKUX IPpo0IieM;

IUTAHWPOBAHME U OCYILECTBICHHUE IEHCTBUI B OKpPY’KaloIEH cpejie Ha
OCHOBE 3HaHM LEJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEUYECTBA;
pacUIMpeHHE ONbITa IEATEIbHOCTH KOJIOIMYECKOW HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O IIO3HAHMUA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornyeckue 1elcTBUA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATH U AKTyallU3UpPOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh UENU AECATEIBHOCTH, 3a1aBaTh MAPAMETPbl U KPUTEPUU UX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M TPOTHUBOPEYMSI B PaACCMaTPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOIEMBI C YIETOM aHAIA3a UMEIOIIHUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pe3yJIbTATOB LIESIM, OLICHUBATh PUCKH TTOCIIEICTBUN 1€ TETbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Bba3oBnie ncciienoBarejabcKkue 1eCTBYUA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU MOHITHSIMH W METOJaMU
(bu3nYeCcKo HAYKH;



BJIAJETh HaBbIKAMH  Y4EOHO-UCCIIEA0BATEIbCKOM u MIPOEKTHOMU
JEATEIBHOCTH B 007acTH (DU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJOB peIIeHuss 3afad  (U3UIECKOro
coAep>KaHusl, IPUMEHEHUIO Pa3JIMYHBIX METOI0B MTO3HAHUSI;

BJIAJICTh BHUJAAMU JIECSITEIBHOCTH II0 IIOJIYYECHHIO HOBOI'O 3HAHUS, €T0
HHTEpIIpeTaluy, IpeoOpa30oBaHUIO U MPUMEHEHHUIO B Pa3IUYHBIX YUECOHBIX
CUTyallMsaX, B TOM YHUCII€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
buzukwy;

BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3M M aKTYaJIM3UPOBATh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ peIIeHUs, HaXOJUTh AapPryMEHThl s
JIOKAa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AHAJIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEHICHUS 3aJayd pPe3yJIbTaThI,
KPUTUYECKHU OLICHUBATh X JOCTOBEPHOCTH, MPOTrHO3UPOBATh U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh M (OPMYIMPOBATH COOCTBEHHbIE 33aJaud B 0Opa30BaTEIbHON
JEATEIIbHOCTH, B TOM YUCIIE TIPU U3YYEHUU (PU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYaITUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUS 10 (PU3UKE B MPAKTUYECKYHO 00JIacTh
KU3HEEITEIIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00JIaCTeH;
BBIJIBUTAaTh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIbHBIE MOIXOAbl U PEIICHUS;
CTaBHUTh MPOOJIEMBI M 3a]]a4H, IOMYCKAIOIINE aJlbTePHATUBHBIC PEIICHHMS.

Padora c undgopmanmeii:

BJIa/IeTh HaBBIKAMU MOJIydeHHUs MHMOpMALMU (PUINUECKOTO COACpPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH IMOUCK,
aHalu3, CUCTEMATHU3alUI0 W HMHTEPIpEeTalnio MHPOPMALMU Pa3TuYHbIX
BUJIOB U ()OPM MPEACTABICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIUY;

UCIIONIb30BaTh CpeACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aa4 C COOJIOJeHUEM TpeOOBAaHUN HPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PECypCcOCOEpEKEeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHUs WHGOpPMalLMKU M LEJIeBOW ayJuTOpHH, BbIOUpast
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATU3ALIUH.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe yUeOHbIe 1eiicTBUS:



OCYIIECTBIATh OOIIeHWe Ha Yypokax (U3MKH W BO BHE-YPOUHOU
NEATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHTyalllii W CMsr4yaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUYKY 3PEHMs C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M MCIOJB30BaThb  INPEUMYLIECTBA  KOMaHJIHOM "
WHINBUIYAIBHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHI C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXJO0r0 YJIeHA KOJUICKTHBA;

IIPUHAMATh LE€JIM COBMECTHOM [JEATEIIbHOCTH, OpraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH
NEUCTBUM, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHUBATh KA4e€CTBO CBOETO BKJAJa M KAXKIOIO0 y4YaCTHHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IPOEKTHI, OLICHUBATh WJEU C IIO3ULUUUA HOBU3HBI,
OPHUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBIISITh TO3UTHBHOE CTPATErMYECKOE ITOBEICHHE B Pa3JIMYHBIX
CUTyalUsiX,  HOpOSBISATH  TBOPYECTBO U  BOOOpakeHUe,  ObIThH
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILIECTBISATh MO3HABATEIbHYIO JEATEIbHOCTh B
oOnmacTu (U3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIC 331aUH;

CaMOCTOATENLHO COCTABJISATH IUIAH PELIEHUSI PACUETHBIX U KAUE€CTBEHHBIX
3a/lay, MJIaH BBINOJHEHUS MPAKTUYECKOW padOThl ¢ YUYETOM HMEIOLIUXCS
pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYyaLUsIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLEHUE;

OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

CIOoCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO APYIULUU B OOJACTH
($U3MKHM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BATEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBbIN HHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TI03HABATEIHHON pediIeKcHr Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MpUEMBI pediIeKCHU JJI1 OLICGHKH CHUTYallMHd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUA MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M aAPryMEHTHI JAPYTMX MPU aHAJIU3E PE3YyJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, MOHUMAas CBOM HEIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThI JAPYTMX MPU aHAJIU3E PE3YJbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKHU.

B mpouecce pocTuxkeHUs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMBI T10
dbuszuke I ypoBHSA CpeAaHero oOiiero oOpa3oBaHHs Yy O0y4YarOIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHMS,  BKIIOYAIONIIETO  CIIOCOOHOCTH  TOHMMATh  CBOE

HYMOIIMOHAJIBHOE COCTOSIHUE, BUAETh HANPABICHUS Pa3BUTHsI COOCTBEHHOM
AMOIIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIMOCOOHOCTh aJalnTHPOBAThCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIEIN
U yCIIEXy, ONTUMH3M, MTHUIUATUBHOCTh, YMEHHE JIECTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

HSMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBAaTb €ro IMpPU OCYUIECTBICHUU OOUICHUS,
CIIOCOOHOCTH K COUYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJIbMHU, 3a00THTHCS, MPOSBISATH HHTEpPEC U
paspemiaTh KOH(QIUKTHI.

[MPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpenMeTHble pe3ynbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTH Y 0OYHUAIOLINXCSl YMEHHIA:

NOHMMAaTh POJb (UMK B OSKOHOMHYECKOH, TEXHOJOTHYECKOH,
IKOJIOTUYECKOM, COLMaIbHOW H JTHYECKON cdepax [eATeabHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYyYHOUW KapTHHE MUPA,
3HAQUYEHHE OMHUCATENbHON, CHCTEeMATU3UPYIOIIeH, OOBICHUTEILHON W
NPOTHOCTHYECKOW  (QYyHKIUNH  (PU3NYECKOH Teopuu — MEXaHUKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJIb (PU3NUECKONH TEOpPHH B
(dbopMUpOBaHUYN TIPECTABICHUN O (PU3NUECKON KapTHHE MHUPA;

paznuyaTh YCIOBUSL MNPUMEHUMOCTH Mojeied (GU3HUecKuX Teln H
IPOLECCOB (SIBIICHUI): HHEpIMalbHAs CHUCTEMa OTcuéra, aOCOJIIOTHO
TBEPJOE TEJIO, MaTepHallbHAas TOYKAa, PABHOYCKOPEHHOE JIBHJKEHHUE,
CBOOOJHOE mMajeHue, abCcoNOTHO ympyras jaedopmaius, adbCOIIOTHO
yIpyroe u abCoMOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTU
U TBEPIOTO (KPUCTAJUIMYECKOT0) TeJla, UACaJbHbIA ra3, TOUCUHbIN 3apsj,
OJTHOPOJIHOE 3JIEKTPUYECKOE MOJIE;

paznuyarh yciaoBUsA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXaHWYECKHE MPOIECChl U  SIBICHMUS,
UCIOJIb3YS] OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTENbHOCTD
MEXaHUYECKOTO JBWXKEHUSA, (POPMYJIbI KMHEMATHUKUA PAaBHOYCKOPEHHOIO
NBUKEHUA, TNpeoOpa3oBaHus [anuiies IJIsi CKOPOCTH W TEpPEMEIICHHS,
3akoHbl HplOTOHA, mNpuHOKII  OTHOCHUTENbHOCTH [ammies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUsI MUMITYJbCAa U MEXAHUYECKON
OHEPrUH, CBSI3b Pa0OTHI CHJIbI C M3MEHEHUEM MEXAaHWYECKOH HSHEPIUH,
yCIIOBUSI paBHOBECUs TBEPIOTO Tena), MpPH ITOM HCHOJIb30BATh
MaTeMaTU4YecKoe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anumnes, BToporo
U TpEeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCTIONIb3Ys
ocHoBHble mojoxkeHuss MKT wu 3akoHbl MosekynsapHOW (u3uku u
TepMOJUHAMUKU (CBA3b JaBJEHUS HJEAIBHOIO Tra3a CO CpeIHel
KUHETUYECKOW JHEPruer TEIUIOBOTO JIBMKECHUS W KOHLEHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOH
HHEpruer TEIrIOBOro JBMXKEHUS €0 YacCTHll, CBS3b JIaBJICHUS WEATBHOTO
raza C KOHLEHTpAalMEM MOJIEKY] M €ro TeMIEepaTypod, YpaBHEHHE
MenneneeBa—KnamnelpoHna, nepBeIi 3aKOH TEPMOJAWHAMUKH, 3aKOH



COXPAHEHMS] PHEPIUU B TEIUIOBBIX MPOIECCAxX), TP ATOM HCIOJIb30BaTh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh YCIOBUSA
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeipoHa;

aHAIM3UPOBaTh U OOBACHATH DIIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI SJEKTPOJAMHAMUKU (3aKOH COXpaHEHUSs
AIEKTPUUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJISl, MPUHIIMI CYNEPHO3ULUA DICKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOLIECHMS: 3aKOHbI OMa Juisi ydacTka
LHeNd W Ui 3aMKHYTOW JJIEKTpUYECKOW uenu, 3akoH Jlxoymnsa—Jlenna,
npasuia Kupxroda, 3akonbsl @apanes A 31€KTpoIn3a);

ONMKCHIBATh (PU3UYECKUE TPOILIECCHl U SIBJICHUS, HUCIOJIb3YS BEJIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CWJIbl, JaBJ€HUE, TMOTECHUHUAIbHAS JHEPIus, KUHETHUYECKas
DHEPrus, MEXaHWYecKas JHeprusi, padoTa CHIIbI, IIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CUIa TSKECTH, CHJIa YIPYrOCTH, CHIIA TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJCUCTBUS Tena ¢ 3emii€éid BOMM3M €€ TOBEPXHOCTH,
sHEprusi ynpyroi gedopManuu TPYXKUHBI, KOJHUYECTBO TEIUIOTHI,
abCoJI0THAs TeMIeparypa Teja, padoTa B TEPMOJIWHAMUKE, BHYTPEHHSS
OHEPrus WACAIBHOTO OJHOATOMHOIO Tasza, paboTa WHIeaqbHOTO rasa,
OTHOCUTEJIbHAs BJIAXHOCTH Bo3ayxa, KIIJ waeanbHOrO TEmioBoro
JIBUTATENS; AJIEKTPUYECKOE TOJIE, HAPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaNpspKEHHOCTh TOJISI TOUEUHOTO 3apsijia WM 3apsiKEHHOIo Iapa B
BAKyyME€ M B JUAJEKTPUKE, NOTEHIHUAT 3JIEKTPOCTATUYECKOIO MO,
pa3HOCTh  MOTEHIMANOB, JJEKTPOABWXKYyIIas CWia, CHJIAa  TOKa,
HaMpspKeHWE, MOUIHOCTh TOKa, JJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpAa, COIMPOTHUBJIEHWE YYacTKa LENH C MOCIEI0BATEIbHBIM H
MapaJJIETbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOH/JICHCATOpa;

OOBSACHATh  OCOOCHHOCTM  TPOTEKaHWs  (U3HYECKUX  SIBJICHUM:
MEXaHMUYECKOE JIBMKEHHUE, TEIUIOBOE JBIKCHHE YacTHUI[ BEILECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHUe, nuddysus, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIABJICHHE U KPUCTAJUIA3alMs, HAIPaBJIECHHOCTh
TeIIonepeaayu, JIEKTPpU3alUs Tell, SKBUIMOTCHIIMATbHOCTh OBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (DU3NUECKON BEIMUYUHBI OT
JIpyrol C  HCHOJB30BAaHUEM  TMPSAMBIX  HM3MEPEHHH, TMpU  ITOM
KOHCTPYHPOBATh yCTAaHOBKY, (PUKCHpPOBATH pE3yJbTaThl TMOTyYCHHON
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHJIEC TPA(UKOB C YIETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, EIaTh BBIBOBI IO pE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHUs (PU3MUECKHX BEIUYMH, HPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE ITIOIPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHbIE pE3yJbTaThl M JI€JaTh BBIBOJ O CTATyC€ NPEIJIOKEHHOU
TUIIOTE3BI;

coOroaTh npaBuiia 0€30M1aCHOTO TpyZAa MPH MPOBEIECHUU HCCIEA0BAHUIMI
B paMKax y4eOHOro DJKCIEPUMEHTa, TMpakTUKymMa U  y4eOHO-
WCCIIEOBATENIbCKOM M MPOEKTHOW JESITEIBHOCTH C HCIOJIB30BAHUEM
U3MEPUTETBLHBIX YCTPOMCTB U J1a0OpaTOPHOTO0 000PYI0BAHNS;

pemarb pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 33JaHHOU
¢u3nyecKoil MOJIENbIO: HA OCHOBAaHMHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckod Mojenu, OTBeyarole TpeOoBaHUSAM 3aJaud,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
(GU3MYECKUX TEOpUdl TPU HCIOIB30BAHUM MATEMATUYECKHX METOJIOB
peuieHus 3a1ad, NpOBOANUTH PACUETHl HA OCHOBAaHUU MMEIOIIMXCS JIaHHBIX,
aHAJIM3UPOBAaTh PE3YNbTAThl M KOPPEKTUPOBATh METOABI PELICHUs C
Y4ETOM IOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHbIE 3aJaud, TpeOylollre NPUMEHEHHS 3HAaHUU U3
Pa3HbIX pa3lieNoB Kypca (GU3HMKH, a TAKKEe MHTErpaluy 3HaHUW U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O LHMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOI HA U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA Uil OOBSCHEHUS OCHOBHBIX
NPUHIMIOB PabOThl U3MEPUTEIBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TPOIECCaMM, C
MO3UIMI 5KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUN O palliOHAIEHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM MCHOJb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM Ui JAIBHEUIIEro pa3BUTUSA YEIOBEYECKOTO
00IIIECTBA;



NPUMEHATH pa3jMyHble COCOObl paboThl ¢ MH(OpMAIHel PU3UIECKOTOo
COJEpKaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(MOPMALMOHHBIX
TEXHOJOTMM, IMPU 3TOM HCIOJb30BaTh COBPEMEHHBbIE MH(OPMaLMOHHbIE
TEXHOJOTMM U1 TIOMCKa, NepepaboTKW M NpenbsABICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS M WHTEPIIPETAILIU
uHbOpMaIlMU, TMOJYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpPOBaTh  MOJIY4YaeMyl0  HMHPOpMAUI0O U OLECHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIIH;

IPOSIBIISATH OpraHU3allOHHBIE U NI03HABaTEIIbHbIE YMEHMUS
CaMOCTOSITEILHOTO ~ IPUOOpPETEHUS HOBBIX 3HaHMM B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEOBATENBCKUX pPadoT;

paboTath B TpYyIIE C HMCHOJHEHHWEM pAa3JIMYHBIX COLMUAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy TPYMIIbl, PALMOHAIBHO PACTIPEACISTh 1€ATEIbHOCTh
B HECTaHJApPTHBIX CUTYallUsAX, aJleKBAaTHO OLICHWBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTpUBaeMOl IpOOIIEMBl;

IPOSIBIISITH MOTUBALIMIO K Oyayuiel npodeccuoHaIbHON IeATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIIS.

K xonmy oOydenust B 11 knacce npenMetrHble pe3ynbTaThl Ha YrIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb (UBUKHM B  OKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COIIMAJIbHON M 3TUYECKOU cepax NesaTeTbHOCTH YeJOBEKa, pOjb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTWHE MHpPA, POJb aCTPOHOMHUHU B
MPAKTUYECKOM  JIESITETbHOCTH YEJIOBEKA W  JaJbHEHIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUM, 3HAUCHUE OMHUCATEIBHOMN, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOW (PYHKIMH (PU3UMUECKON TEeopuu —
ANEKTPOANHAMUKH, CIELHAIBHON TEOPUH OTHOCHTEIBHOCTH, KBAaHTOBOM
busuky, poib Quzndeckor Teopur B (HOPMHUPOBAHUH TPEICTABICHUN O
bu3nuecKkoil KapTHHE MHUpPA, MECTO (PU3UUECKON KapTUHBI MHUpa B O0IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MOJENe (QU3NYecCKuX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE DJIEKTPUUECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOaHMs, MATeMaTHUECKUI MasITHHK,
WJICAIBHBIN NPYXUHHBIA MasATHUK, TaPMOHHUYECKHUE BOJIHBI, WACAJIbHBIN
KoJie0aTeabHbIH KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyath ycioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, TTIOHMMATh BCEOOIIMIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3AKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SIBICHHS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUS M 3aKOHBI DJEKTPOJAUHAMHUKU U
CHEIUalbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsiga, cwia Awmmepa, cuina JlopeHna, 3akoH
ANEKTPOMAarHuTHOM  WHAyKuuu, npaBwio Jlenna, cB3p  JJIC
CAMOWHAYKIIMK B DJIEMEHTE DJJIEKTPUYECKOW IIEMH CO CKOPOCTHIO
U3MEHEHUs  CWUJbl  TOKa,  MOCTYJaThl  CHEUUAJbHONM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBICHUS, UCIIOJIb3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHeHHMEe  OWHINTEHHA NSt
doToapdexra, mnepBbld U BTOpoM mocTynaTel bopa, mnpuHUIMD
COOTHOILIEHHsI HeompeaenéHHocTel ['eifsenOepra, 3aKOHbI COXpaHEHUS
3apsI0BOTO U MAacCOBOTO YHCET W DHEPTUU B SJIEPHBIX PEAKITUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TMPOLECChl U SBICHUSA, HUCIOJIb3YS BEJIMYMHBIL:
HaAMPSHKEHHOCTD JIEKTPUICCKOTO TTOJIS, MIOTEHITHAT YJIEKTPOCTATHIECKOTO
MOJISI, Pa3HOCTh TIOTCHIIMAJIOB, JJICKTPOJBIDKYINAS CHJa, WHIYKITUSI
MarHUTHOTO TIOJIsl, MarHUTHBIM TOTOK, cuia AMIiepa, MUHIYKTUBHOCTD,
ANEKTPOJBIIKYINAS. CHUJIAa CAMOMHAYKIIMHM, HSHEPTUs MArHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKANA HWMITYJIbC, TIIOJHAS DHEPTHUS,
DHEPTUs TIOKOS CBOOOJHOW YACTHIIBI, DHEPTHs W HMMIYJIbC (OTOHA,
MacCOBOE YHCIIO | 3apsi sIpa, SHEPTHS CBS3H SAPa;

OOBSCHATH  OCOOCHHOCTH  MpOTEKaHUs  (U3HYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIIUS, CAMOUHYKIIMS, PE30HAHC, HHTEPhEPESHITUS
BOJH, Judpakius, IUCIEpPCUs, TOJHOE BHYTPEHHEE OTPAKEHHUE,
dbotoanektpuueckuit 3Pdext (dbotodddext), anbdha- u Oera-pacnaisl
saqep, raMMa-u3JIydeHHue snuep, (PU3nYecKue MPUHIIUIBI CIIEKTPAITBHOTO
aHanu3a v paboThl J1a3epa;

OTIpEJICNISITh HAMpaBICHUE WHAYKIIMM MAarHUTHOTO TIOJIsI TPOBOJIHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHIa;

CTPOUTH M300paKEHHE, CO3/IaBaeMOE IJIOCKUM 3€PKaJioM, TOHKOM JIMH30M,
W PACCUUTHIBATH €TI0 XapaKTECPUCTHKHY;

MIPUMEHSATh OCHOBOTIOJIATalONINEe ACTPOHOMUYECKHE TIOHSTHS, TCOPUU H
3aKOHBI JIJII aHaiM3a MW OOBICHEHHUS (PU3HYECKHUX  IIPOIIECCOB,
MPOUCXONSIINUX B 3BE37IaX, B 3BE3MHBIX CHCTEMaX, B MEKTATAKTUICCKON
cpeje; ABMKESHUSI HEOSCHBIX TeJl, IBOIONNHM 3BE3/] M BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHWE 3aBUCHMOCTECH (U3MYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, MpPU H3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUPOBATH PE3YyIbTAThl MOTYYEHHON 3aBUCUMOCTH



¢uznyeckux BEIMYMH B BHAE Tpa@uKoB C y4€ToM aOCONIIOTHBIX
NOTPEUIHOCTE  W3MEPEHMM, Jenarb  BBIBOABI 10  pe3yjbTaTaMm
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUS (PU3NUYECKUX BEJIUYHMH, IPU 3TOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHON TMIOTE3bl: MIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
IIOJIyYCHHBIE pe3yJbTaTbl M J€JaTh BBIBOJ O CTAaTyC€ IPEIIOKECHHOU
TUIIOTE3B;

OMKCHIBATH METO/bI MOJIYYEHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
co0ro1aTh npaBuiia 0€30MacHOTO TpyAa MPH MPOBEIECHUU HCCIEA0BAaHUIMI
B paMKax Yy4eOHOro SKCHEpUMEHTa, NpakTUKyMa U  y4deOHo-
MCCIIEOBATENbCKOM M MPOEKTHOW JESITENBHOCTH C HCIOJIB30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOU
(u3MYECKO MOJIENbI0: HAa OCHOBAHMM AaHAJIM3a YCIOBUSA BBIOUPATh
du3nuecKkue MoJIeNu, OTBeyarolue TpeOOBaHUAM 3aJaud, MNPUMEHSTh
(GopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUM
IPU HCIOJB30BAHWM MATEMaTUYECKUX METOJOB pEUIeHUs 3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHUM MMEIOIIMXCS JAHHBIX, aHAJTU3UPOBATh
pe3ynbTaThl U KOPPEKTHUPOBATH METObI PEUICHUSI ¢ YUETOM IOITYYEHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrollne NPUMEHEHUs 3HaHUU U3
pa3HbIX pa3zeioB Kypca GU3MKH, a TaKKe€ MHTErpaluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOIl HAa NU3YUYECHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTH TMPUMEPHl BKIJIAJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATh MOCJEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU MPOLIECCAMH, C
MO3UIINH AKOJIOTUUECKON 0€30MacHOCTH, MPEICTaBICHUNM O pallMOHAIBHOM
IIPUPOAOIIOIb30BAHUH, & TAK)KE Pa3yMHOM MCIIOJb30BaHUM JTOCTHKEHUN



HAyKM M TEXHOJOTMM JUIs JalbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00IIIECTBA;

NPUMEHATh pa3INyHble COcOoObl paboThl ¢ MH(OpMAIHEH (PUINIECKOTO
COJEP)KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX
TEXHOJIOTHU, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OpPMAIMOHHBIC
TEXHOJIOTUM JUIsl TOMCKA, TMEpepadOTKM M MPEabsBICHUS Y4yeOHOU u
HAy4YHO-TIOMYJISIPHOU MH(MOpPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHbOpMaIlMU, TOJNYYEHHON U3 pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpPOBAaTh  MOJy4aemMyro  HMHQOpPMAIIMI0O W OICHHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMALIH;

MPOSIBIISATH OpraHU3aIMOHHBIC u MO03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOpPETEHUS HOBBIX 3HAaHWA B TIpoIlecce
BBITIOJTHEHHSI POCKTHBIX M Y4€OHO-HUCCIIEI0BATEILCKUX PadoT;

paboTaTh B TIpyHIe C HCIOJIHEHHEM pa3JIUYHBIX COLMUAIbHBIX POJIEH,
IUTAHUPOBaTh pabOTy IPyNIbl, PAMOHAIBHO PaCHpPEAeATh AeSITEIbHOCTD
B HECTaHJAPTHBIX CUTYallMsSX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE PacCMaTPHUBAEMON TIPOOIIEMBI,

IPOSBIIATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHEIUATBHOCTIM (PUBUKO-TEXHUYECKOTO TPOPHIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabnsie | Ilpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasznea 1. HAYUHBIA METO/I IIO3HAHUS ITIPUPOIbI
11 Hayunsiii MeTOA MO3HAHUS IPUPOABI 6
Wroro no pazneny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHBI COXPaHEHUS B MEXAHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TEOpHUN 15
3.2 Tepmoannamuka. TerioBbie MaITHBI 20
33 ArperaTHble cocTOsTHHS BemiecTBa. Pa3oBbIe 14 1
nepexoabl
Hroro o pasneny 49
Pazgen 4. QJIEKTPOIMUHAMUKA
4.1 DNEeKTpUYECKOe ToJIe 24
4.2 IToCTOSHHBIN MEKTPUUIECKUI TOK 24




4.3 Toku B pa3nM4HBIX cpeax 6
Uroro no pazneny 54
Paznen 5. DUSUMYECKUM TPAKTUKYM
5.1 Ou3nUecKuil MPaKTUKyM 16 16
Wroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabubie | IpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoTshI
pecypchbl
Paznen 1. QJIEKTPOJAUHAMUKA
11 MarnutHoe 1nose 14
1.2 DneKTpOMarHuTHas UHAYKIUS 13 1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUWSA U BOJIHbI
2.1 Mexanuueckue KoneOaHus 10
2.2 DneKTpOMarHuTHbIE KoJaeOaHus 15
53 MexaHuueckre U JIeKTPOMarHUTHEHIE 10 1
BOJIHBI
24 OnTuka 25 1
Uroro o pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnorel CTO 5 1
Hroro no pazmeny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOTHOBOH Ayan3m 15

4.2 duznka aToma 5

43 ®du3rka aTOMHOTO S7pa U dJIEMEHTaPHBIX 5

JaCTHUIL




Hroro no pazgeny

25

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DIeMEHTHI aCTPOHOMHH B aCTPOPUZHKHU 12
Hroro no pazueny 12
Paznen 6. DUSUYECKUM TPAKTUKYM
6.1 Du3ndecKuil MpaKTUKyM 16 16
Utoro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' JeSITebHOCTH, IIPUOOPETEHHOTO TTPU
n3yuennn kypca ¢usuku 10 — 11 xmaccos
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Korrpoabusie | Ipaxrireckie ﬂsyqeﬂnﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
1 ®dusuka — pyH1aMeHTalbHAs HayKa O 1
IpUpoJiEe
5 HayuHblii METOT TO3HAHUS U METO/BI 1
UcclieIoBaHusl (PU3HYECKUX SIBICHUI
OKCIIEpUMEHT U TEOPHUsl B Ipoliecce
3 no3Hanus npupoasl. Habmoaenue u 1
9KCIIEPUMEHT B (pu3HKe
4 CriocoObl n3MepeHus: GU3NIECKUX BETHUUH 1
AOGcCoIt0THAs M OTHOCHUTENbHAS
5 MOTPEUIHOCTH U3MEPEHUH (PU3NIECKUX 1
BEJIMYNH
MonenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKOU
JESTENBHOCTH JIOAECH
Mexannueckoe aBmkeHne. Crucrema
7 orcyeTa. OTHOCUTENIBHOCTh MEXaHUUECKOTO 1
nskeHus. [Ipsimas u oOpaTHas 3agauu
MEXaHUKH
8 Pannyc-BekTop MaTepualbHON TOUKH, €TO 1

MPOEKIIMU Ha OCU KoopauHaT. TpaekTopus.




[Tepememenue. Ckopocts. VX npoexiuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHEHHOTO JBM)KEHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pemrenue 3anau

11

HepaBnomepHoe nBukenne. MraoBeHHas
CKopocTh. Yckopenue. [Ipamoinnaeitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHHEM

12

I'pacduyeckoe onmrcanue NPIMOIUHEIHOTO
JBIKEHUS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y CKOpeHue
CcBOOOIHOTO ITaAECHN. 3aBUCUMOCTD
KOOP/IMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpauxu

14

JIBr>KeHHe Telna, OpOIIEeHHOT 0 MO YIJIOM K
TOPU30HTY

15

KpuBonmHeliHoe aBuxkenue. J[Bm>keHUe no
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocts. [lepron n vacrora.
[leHTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOPEHHUE

16

KonTponpHas pabota o teme
"Kunemartuka"

17

[IepBe1it 3akoH HproTona. MTHEpuManbHbIe
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I ammmnes.




HeI/IHCpI_[I/I aJIbHbI€ CUCTEMBI OTCUETa

Cuna. PaBHogelicTByIOIIas cuna. Bropoi

18 3akoH HprotoHna. Macca

19 B3aumoneiicteue ten. Tperuil 3aKk0H
HeroTona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3aJ1a4 Ha IpUMeHeHue 3aKkoHoB HploToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

29 Cuna TsKEeCTH U yCKOpeHHe CBOOOHOTO
MaJeHUs
JIBr>keHre HeOeCHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMUECKasi CKOpocThb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u BuabI cun

25 TpeHus. [[BrkeHne B )KUIKOCTH U Ta3e C
Y4€TOM CHUJIbI COPOTUBIICHHUSI CPEbI

26 Hasnenue. ['uapocraTnueckoe JaBlICHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 [TocTymarenbHOE U BpalaTebHOE
JBUKEHUE TBEPAOTO Tela

28 MOMEHT CuiIbl OTHOCUTEIBHO OCH
BpaieHnus. [1meqo cusl

29 CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecT Tena. Y cioBus




paBHOBECHS TBEPAOTO Tesa. Buasbl
paBHOBECHS

30

Pemrenue 3anau

31

KonrtponsHas padora no teme "JluHamuka.
Cratuka TBepaoro tena'

32

I/IMHy.]'IBC MaTepI/IaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHAJIbHBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHAJIbHBIX TOYCK. TeopeMa (6]
ABMKCHHUHU LICHTPA MacCC

33

I/IMHy.]'ILC CHJIbl U UBMCHCHUC UMITYJIbCA
Teaa. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABMXKCHUE

34

MoMeHT umnyJibca MaTepuaibHOU TOUKHU.
[IpencraBnenue 0 COXpaHEHUN MOMEHTA
VMITYJIbCA B [IEHTPAJIBHBIX MOJISAX

35

Pemenue 3agau

36

Pabora cwibl Ha MajIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
npecTaBieHne padboThl CHIIbl. MOIIHOCTD
CHJIbI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KNHETUYECKOW YHEPTUU
MaTepuaabHON TOYKH

38

[ToTeHnmanpHple 1 HEMOTEHIMAIbHBIE
cwisl. [lorennmansHas s3ueprus. Bropas
KOCMMYECKasi CKOPOCTh

39

TpeTB}I KOCMHUYCCKast CKOPOCTh. CBs13b
pa6OTBI HEIMOTCHIMAJIBHBIX CHJII C




H3MEHEHHEM MEXaHNYSCKOU OHEpIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM OHEPIrun

Yupyrue u Heynpyrue CTOIKHOBEHHSL.

40 VYpaBuenue bepuysmum ais uneanbHON
KHUJKOCTU

41 KonTpomnpHas padota mo Teme "3aKoHBI
COXPAaHEHHUS B MEXaHUKe"
Pa3BuTue npeacraBieHuii 0 npupoie

42 TemnoTbl. OcHoBHBIE nosioxkeHust MKT.
Huddyszus. BpoyHoBckoe nBrxeHne
CtpoeHnue ra3000pa3HbIX, JKUJIKUX U

43 TBEPABIX TeJ. XapaKTep JABUKCHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca 1 pa3mepbl MOJIEKYT (aTOMOB).

44 KonmunuectBo BemectBa. ITocTostHHas
ABorazipo

45 Temneparypa. TermoBoe paBHOBECHE.
[Txana [enbcus

46 Pemenue 3amau

47 W neanpHbrif ra3. I'a30BbIe 3aKOHEI

48 Ypasuenune MenaeneeBa-Knaneiipona.
Pemrenue 3anau

49 AOcoiroTHas TemMreparypa. 3akoH
JanbToHa

50 N3omnponeccel B U1€anbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npeacrasieHue




M30TIPOIIECCOB: N30TEpMa, H30X0Pa,
n3obapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3anau

54

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHel
KHUHETUYECKOM YHEPrrei MOCTynaTeaIbHOro
TEIJIOBOT'O JIBHXKEHUS €€ YaCTHII

55

O00011IeHEe ¥ cucTeEMaTH3alus 3HaHUI 110
Teme "OcuoBsl MKT"

56

KonTponbHas padota mo reme "OCHOBBI
MKT"

57

Tepmoaunamuueckas cucrema. 3aJjaHue
BHEIIHUX ycsoBu [yt T/ cucreMsl.
Buelnve 1 BHyTpeHHUE ITapaMETPBI.
[Tapamerpsl T/I cuctemsl Kak cpeaHue
3HA4YEHMs BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauano repMoIMHAMUKHU.
CamonpousBosbHas penakcaus T /1
CHUCTEMBI K TENJIOBOMY PABHOBECHIO

59

Monens uaeanbpHOro raza B
TepMOJII/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJICIIN

60

VYpaBuenue Menpaeneesa-Knanelipona u
BBIpaXKEHHE JIJIs1 BHYTPEHHEHN SHEpruu

61

BripakeHnue 1 BHyTpEHHEN dHEpPrun
OJTHOATOMHOTO UEaTbHOIO rasa.




KBa3zucraruueckue U HECTATHUSCKHE
IIPpOLECChI

62

DneMeHTapHas paboTa B TEpMOMHAMUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamme

63

Terunonepenaya kak criocod M3MEHEHUs
BHyTpeHHel sHepruu T/l cucrems! 0e3
COBEPIICHHS PaOOTHI

64

KOHBGKHI/I?[, TCILJIOIIPOBOJHOCTD,
H3JIyUCHUC

65

KommuectBo TeruoTel. TennoéMKoCTh Tea.
Y nenwsHas ¥ MOJISIpHAS TEMJIOEMKOCTH
BENIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUS
TOIJINBA

66

Pacuér xonuyecTBa TEIIIOTHI IpH
TeIIoneperaye

67

[TonsTre 06 agrabaTHOM IpoIIECCE.
IIepBblil 3aKOH TEPMOAVMHAMUKH

68

KonngecTBo TemoTs! ¥ paboTa Kak Mephbl
M3MEHEeHUs BHyTpeHHel sHepruu T/]
CUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKY IS
PaBHOBCCHBIX U HECPABHOBCCHBIX
npoueccoB. HeoOpatuMocTs mpupoIHbIX
MPOIIECCOB

70

HpI/IHI_[I/IHBI Ilel‘/JICTBI/ISI TCIIJIOBBIX MAIIIMH.
KT

71

Maxkcumansroe 3Haueraue KITJI. [ukn




Kapno

72

Pemrenue 3anau

73

DKOJIOTUYECKHUE ACIIEKTHI MCIIOJIb30BAHUA
TEIUIOBBIX ABUTraTelied. TerioBoe
3arpsA3HEHUE OKPYKAFOIICH CpeIb

74

Pemrenue 3anau

75

O000111eHME U CUCTEMATH3AaIMs 3HAHUN 110
teme "Tepmoaunamuka. TeroBbie
ManHae"

76

KonrponsHas padora mo reme
"Tepmonunamuka. TerioBbie MaIMHBI"

7

[TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenue u kunenue. Y 1enpHas TEIIOTA
napooOpazoBaHUs

78

HacplleHHble 1 HEHACHIIIEHHBIE N1ApHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUS HACBIILIEHHOTO Mapa 0T
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpaTyphbl KUIIEHUS OT JAAaBJICHUS B
KHUJKOCTU

79

BrnaxaocTs Bo3ayxa. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTh

80

Pemrenue 3anau

81

Tsépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIUS CBONCTB
KpPHUCTAJIOB

82

[InaBnenue u kpuctauzanus. Y nejbHas




TCIIJIOTA IIJIaBJICHUA. CY6J'II/IMaI_II/I$I

83

Hedbopmanmu TBEpIOrO Tena. Pactsokenue
u cxxarue. Casur. Moaynb FOnra. [penen

yopyrux jaedopMaruii

84

TernnoBoe paclIMpeHUe KUIKOCTEN U
TBEPBIX TEI. AHTAPMOHH3M TEIJIOBBIX
KoJje0aHMii YacTHI BEIleCTBa

85

[IpeoOpa3oBanue sHEPrUN B Pa30BBIX
nepexoiax

86

ypaBHeHI/Ie TEII0BOro dajaHca

87

Pemenue 3agau

88

[ToBepxHOocTHOE HaTsKeHUE. KanuisipHbie
siBJIeHUsI. JaBieHue 1o MCKpUBJIECHHON
MOBEPXHOCTBIO KUJAKOCTH. Popmyra
Jlannaca

89

O06o011eHne U cucTeMaTu3alys 3HaHuH 10
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3o0BbIe IEpEX01bl"

90

KonrtponbHas pabota no teme "ArperaTHble
coctosinus BemiectBa. Da3oBwie nepexo b

91

DIIeKTpU3anus Tel U €€ MPOSBICHUS.
DIeKTpuyecKui 3apsia. /IBa Buaa
AIEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
JURJIEKTPUKHU U TTOTYITPOBOIHUKI

92

DNeMEHTapHBIN AJEKTPUIECKUN 3apsI.
3aKOH COXpaHEHUs IEKTPUIECKOro 3apsiia

93

B3aumopeiictue 3apsaoB. Toueunbie
3apsasl. 3akoH Kynona




94

Pemrenue 3anau

95

Dnekrpuueckoe noie. Ero aeiictBue Ha
ANEKTPUUICCKUE 3aPSIJIbI

96

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[TpoOupIii 3apsn. JInHUM HANPSHKEHHOCTH
aneKkTpudeckoro nosst. OqHOpogHOE
ANEKTPUYECKOE T10JIe

97

[ToTeHMaabHOCTh AJEKTPOCTATUUECKOTO
noJig. Pa3HoCTh MOTEHIIUAIIOB U
HaIpsDKEHUE

98

ITotennuanbpHas OHCPIui 3aps/ia B
QJICKTPOCTATHUYCCKOM II0JIC. ITorenmuan
QJICKTPOCTATUYCCKOI'O IT10JIA

99

CBs3b HaHp}I)KéHHOCTI/I IOJIsT U pa3HOCTU
MOTCHIUAJIOB IS DJICKTPOCTATUYCCKOT'O
T10JIA

100

[TpuHIUIT CynIepnO3ULIMH SIEKTPHUIECKUX
noJien

101

Pemenue 3agau

102

[Tone Toueunoro 3apsna. Ilosre paBHOMepHO
3apsHKEHHOU cepsl

103

[Tonie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
mapa. [loje paBHOMEpHO 3apsKEHHOM
OECKOHEYHOH TUTOCKOCTH

104

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
VYcnoBue paBHOBECHS 3apsI0B

105

JIMDIIEKTPUKH U ITOTYIIPOBOJIHUKH B
3JIEKTPOCTATUYECKOM I10J1€




Kongaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCaTOpa

107 [TapamiensHOE COeTMHEHNE KOHJICHCATOPOB

108 IlocnenoBaTeabHOE COCIUHCHIE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOT0 KOHIeHcaTopa

110 Pewenue 3amau

111 JIBr>KeHWE 3apsHKEHHOM YacTULBI B
OJTHOPOJTHOM 3JICKTPHYECKOM T10JIC

112 Pemenue 3agau

113 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
Teme "DnekTpuueckoe mose"

114 Kontponbnas pabora o Teme
"OnexTpuueckoe noie"
Cuna toka. ITocTosSHHBIN TOK. Y ClIOBUS

115 CYILIECTBOBAHUS TOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

116 Wcrounuku Toka. Hanpspkenue u 31C

117 3akoH OMa Uit yJacTKa LETH.
DIEeKTpUYECKOE CONMPOTUBIICHUE
3aBUCHUMOCTh COMTPOTUBIIEHUS OJHOPOTHOTO

118 MPOBOJIHUKA OT €ro JIMHBI U MJI0IIA 1
MOTICPEYHOTO CEUCHHUS

119 VY aensHOe COMMPOTHBIICHUE BEIIECTRA.
Pemenune 3agau

120 [TocnenoBarenbHOE, MapaJIEIBHOE,

CMCHIaHHOC COCIUHCHNEC IIPOBOJHNKOB




Pacuér pa3BeTBIEHHBIX AIEKTPUIECKUX

121 . 1
nerneit. [IpaBuna Kupxrodga

122 Pemenue 3amau 1

123 Pabora anmekTpudeckoro Toka. 3aKoH 1
Hxoyna —Jlenua

124 Pemenue 3amau 1
MOIIHOCTB IEKTPUIECKOTO TOKA.

125 TemnoBas MOIHOCTG, BEIAENIEMAs Ha 1
pesucrope

126 Pewenue 3amau 1

127 O/1C u BHyTpEeHHEE CONPOTHUBIICHUE 1
HCTOYHHKA TOKA

128 3axon OMa J17151 TOJTHOMU (3aMKHYTOH ) 1
BJIEKTPUYECKON LT

129 Pemenue 3amau 1

130 MOIIHOCTE HCTOYHHUKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 Konnencarop B 1ienu mocTOsIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3amad no teme "IlocTOSTHHBIN 1
AIEKTPUUYECKUN TOK"

135 Pemenue 3amad o teme "IlocTOSHHBIN 1
AIEKTPUYECKUN TOK"

136 Pemenue 3amad no teme "IlocTOSTHHEIN 1
ANEKTpUYECKUH TOK"

137 O00011IeHNE U CHCTEMATHU3alisl 3HAHUN 110 1

teMe "[1oCTOSIHHBIN 27eKTpUUeCKnil TOK"




138

KonrponsHas pabora o teme
"ITocTOSIHHBIN 2JIEKTPUYECKUHN TOK"

139

DneKTpuuecKas MPOBOIUMOCTD PA3ITUYHBIX
BELIECTB. DJIEKTPUUECKUN TOK B METa/lIax.
CBepXnpoBOJIMMOCTD

140

DNEeKTPUUECKUH TOK B pacTBOpax U
pacmiaBax 3JeKTpOIUTOB. 3akoHbl Dapasest
JUISL DJIEKTPOJIN3a

141

DneKkTpuyYecKuil TOK B razax. [lnazma

142

ONEKTPUYECKUN TOK B BaKyyMe.
Bakyymnbie npubopsl

143

BHGKTpI/I‘leCKI/Iﬁ TOK B ITIOJIYITPOBOAHUKAX

144

[TonynpoBoiHUKOBBIE TPUOOPHI

145

Pu3nYecKuil IPAKTUKYM 110 TEME
"M3mMepeHue CUilbl TOKA U HANIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKa MPHU MOMOIIN
aQHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTETBHBIX
nprOopoB" unu "3HaKOMCTBO ¢ IUPPOBOIL
naboparopueii o gusuke. [Ipumepst
U3MepeHus: GU3NIECKUX BETMUYUH MIPU
ITOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

146

Pu3nYeCcKUil NPAKTUKYM II0 TEME
"N3yueHrne HepaBHOMEPHOTO IBUKEHUS C
LIEJIbIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenune yCKOpeHHUsl Ipu
IIPSIMOJIMHETHOM PaBHOYCKOPEHHOM




JIBMDKCHUH 110 HAKJIOHHOM IIJIOCKOCTH'" MIIN
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHHU IMPU PaBHOYCKOPEHHOM
nBIOKeHun"

148

DU3NYECKUI TPAKTUKYM I10 TEME
"N3Mepenne yCKOpeHHs CBOOOTHOTO
najgenus” win "M3ydenue nBM>KeHUS Tela,
OpOILICHHOTO TOPU30HTAIHHO"

149

Ou3nyeckuil MPakTUKyM IO TeMe
"N3yueHue qBMKEHUS TeJa M0 OKPY>KHOCTH
C MOCTOSIHHOM 110 MOJ1YJIIO CKOPOCThIO" Min
"UccnenoBanue 3aBUCUMOCTH TIEpUOJA
o0pamieHnss KOHMYECKOTO MasiTHUKA OT €To
napamerpoB”

150

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOUIEH CHIIBI
MIpH IBUYKEHUH OpycKa M0 HaKJIOHHOU
mwiockoctu" win "IlpoBepka runoTessl o
HE3aBHCUMOCTH BpEMEHU JIBUKEHUS OpycKa
10 HAaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHue OT €ro Macchl”

151

@u3NYeCKUil IPAKTUKYM IO TEME
"HccnengoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOIINUX B IPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
ny "V3ydeHne NBUKEHNs CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepe3
nérkuit 010K"

152

DU3NYECKUI TPAKTUKYM IO TEME




"U3mepenue koddduirerTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMoctu Frp(N)" win "UccnenoBanue
JBUKEHMSI OpyCcKa 110 HAaKJIOHHOM
TUIOCKOCTH C MTEPEMEHHBIM KO3 (PUITHEHTOM
Tpenus" win "M3ydeHue qBUKEeHUs rpysa
Ha BaJly ¢ TpeHueM"

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycaoBU paBHOBECHS
TBEPJOTO TEJIA, UMEIOILIETO OCh BpalieHus"
nmu "KoHcTpynpoBaHre KpOHIITEHHOB U
pacu€r cun ynpyroctu" win "U3yuenue
YCTOMYHUBOCTU TBEPOTO TeEJIa, UMEIOIIIETO
Ionaas onops"

154

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY IyTH" niH "M3Mepenue cuibl
TATH, CKOPOCTU MOJEIH 3JIEKTPOMOOUIIS U
MOIIHOCTH cuibl TArH" i "CpaBHEHHE
U3MEHEHHUS UMITYJIbCa TeJla C UMITYJIBCOM
cwibl" win "MccnenoBanue coxpaHeHUs
AMIYJIbCca MPHU YIIPYTroM B3aUMOJICUCTBUN"
nny "M3MepeHne KNHETHYECKON SHEPTUH
T€eja 1o TOPMO3HOMY IyTH"

155

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4eHne n30TepMHUUECKOT0 IIpoLecca
(pexoMeHI0BaHO UCIIOJIb30BAHHE
udposoii 1aboparopun)" i "N3ydyenue
n30xopHoro npouecca" i "M3yuenue




n3obapHoro npomecca” win "IlpoBepka
ypaBHEHUS COCTOAHUSA"

156

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenue yneabHOM TeIIoEMKOCTH" MTn
"UccnenoBanue mpoliiecca OCThIBAaHUS
BeuectBa" win "MccnenoBanue
aguabaTtHoro npouecca” ninn "M3yuyenue
B3aMMOCBSI3U SHEPTUU MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBHS U TEMIEPATYPhl KUTICHUS
JKuakocren"”

157

Ou3nyeckuil MpakTUKyM IO TeMe
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUs
xuakoctei" uium "M3mepenue ynenbsHON
TETUTOTHI TUIaBieHus Jibaa" unu "M3ydenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepenue abCOIOTHON BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenienun". Msmepenne ko3 duumenta
MIOBEPXHOCTHOT'O HATSKEHUS

158

@uU3NYECKU NPAKTUKYM II0 TEME
"HabmnroeHue nmpeBpalieHus S3Hepriuu
3apsHKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMAJIOB (HAMIPSKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUH
KOHJIEHCATOPOB"

159

DU3NYECKUI TPAKTUKYM IO TEME




"HccaenqoBaHue CMEIIAaHHOTO COEIUHEHUS
pesuctopoB" unu "M3Mepenue yineabpHOro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WK
"WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsDKEHUS TS JIAMIThl HAaKaTuBaHUs"

160

®u3NYECKU MPaKTUKYM I10 TEME
"Habmotenue 3nexTpoiau3a win
"M3mepenue 3apsiia OTHOBAJICHTHOT'O HOHA"
unu "HccnenoBanue 3aBUCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Aroaa"

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3allUs 3HAHHUH 110 TeMe
"KunemaTtuka"

162

Pesepubliil ypok. O600611eHNE
CUCTEeMAaTH3aIHsI 3HAHUI TI0 TEME
"lmnamuka"

163

PesepBHelIit ypok. O600111eHNE 1
cucTeMaTu3alus 3HaHui o teme "Cratuka
TBEpAoro Tena"

164

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTH3allis 3HAaHUI 0 TeME "3aKOHBI
COXpaHEHUs B MexaHuke"

165

PeseprubIil ypok. O60061eHIE 1
cucreMatu3anus 3Hagnil o teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeopHrn"

166

PeseprubIil ypok. O60061eHIE 1
cCucreMarui3anuia 3HAHUHU 10 TEME




"Tepmonunamuka. TemnaoBbie ManuHb!"

167

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHMH 110 TEME
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nepexo b

168

PesepBHelil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHUI TI0 TEME
"DnexkTpuueckoe mnose"

169

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"IlocTOSIHHBIN AJIeKTpUYECKHil TOK"

170

PesepBHblit ypok. O600111eHNE U
cucTeMarusalnus 3Haguii no reme "Toku B
pa3nu4YHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie - TMpakruueckue fll3y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoTshI pecypenr
BsaumopeiicTBie MOCTOSHHBIX MATHUTOB U
1 MIPOBOJAHHUKOB ¢ TOKOM. MarHuTHoe mouie. 1
I'unoreza Amnepa
Bexrop MaruutHOM nHAyKuu. IpuHnmn
2 CYyNEPNO3UIIMU MAarHUTHBIX Nosiel. JInHumn 1
MarHUTHON HHIYKIIUU
3 MarauTtHoe 1nosje NPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cuna AMrniepa, €€ HanpaBJICHUE U MOJYJIb
5 Pemrenne 3amau
6 IIpumenenue 3akoHa Amnepa. 1
DneKTpOou3MepUTeNIbHbIE TPUOOPHI
Cuna Jlopennia, e€ HarpaBiieHHE U MOJTYJTb.
7 JIBr>KEHUE 3apsyKEHHON YaCTULIBI B 1
OJIHOPOJHOM MarHWTHOM I10JIe
Pemrenue 3anau
PaGora cuinel Jlopenna
10 Perienne 3amau 1
11 MarsuTHOe noJje B BENECTBE. 1
deppoMarHeTHKH, rapa- u IuaMarHeTUKU
12 OcHOBHBIE CBOICTBA (heppOMarHeTHKOB. 1

[Ipumenenue peppomMarHeTUKOB




13

Pemrenue 3amau mo teme "MaruutHoe nose"

14 Pemenue 3amay o reme "MarautHoe nose"

15 SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MArHUTHON MHIYKIIMHU

16 OJIC unayKumum

17 3aKOH 3JIEKTPOMAarHUTHOM UHYKIIUU
®apanes

18 Buxpesoe snekrpuueckoe nosue. Toxku Oyko

19 OJIC uHAYKIMY B ABUKYIIUXCS
MTPOBOTHUKAX

20 Pemenue 3anau

21 [TpaBuso Jlenna

29 WNnnykrusHocTs. KaTymika HHIyKTUBHOCTH
B IIeH OCTOSTHHOTO TOKa

93 Asnenune camounaykuun. JJ[C
CaMOWHAYKITUU

24 DHeprusi MAarHUTHOTO MO KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Jie

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'

97 KonTponpHas pabota o teme
"OnexkrpoguHamMuka"

28 Konebarenpuas cucrema. CBOOOIHEIC
koJnebanus1. ['apmMoHMUeckue KoneOanms

29 Kunematuueckoe U JUHAMHYECKOE

OIIMCAaHUeE KOJIE0ATENBHBIX JIBKECHUN




DHepreTudeckoe onucanue. BeiBog
JTUHAMHAYECKOTO OTTMCAaHUS TAPMOHHYECKUX

30 KOJICOaHHU M3 X SHEPTETHYECKOTO U
KHMHEMATHYEeCKOT'O ONUCAHUS

31 Amruntyna u $asza kosebaHuit
[lepuon u yacrora konebanuid. [lepuon
MaJIbIX CBOOOTHBIX KOJIeOaHU

32 MaTeMaTH4eCcKoro MasTHuKa. [lepuon
CBOOOTHBIX KOJICOAHHH TIPYKUHHOTO
MasiTHHKA

33 3aryxaromue Kosiebanus. BeiHy)aeHHbIe
Kosiebanus. Pezonanc

34 ABTOKOJICOaHUS

35 Pemenue 3amau

36 Ypok-koupepeniusa "MexaHnueckue
KoJ1e0aHus B My3bIKaJIbHBIX HHCTPYMEHTaX"

37 O06o011eHne U cucTeMaTu3alys 3HaHuH 10
Teme "MexaHudeckue Koiaebanus"

38 DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebartenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMIIUTYIbI

39 3apsija KOHJICHCATOpa C aMILTUTYIOW CHITBI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B UICATBHOM
KoJ1e0aTeIbHOM KOHTYpE
3aTyxarouue 3JIeKTPOMArHUTHbIE

41 KosieOaHus. BeiHyXIeHHBIE

OJICKTPOMArHMuTHBIC KOoJIEOaHU




[TepemenHsbIi TOK. Pe3ucrop u koHaeHCATOP

42 B IICITH TIEPEMEHHOTO TOKa

43 Karyiika HHIyKTHBHOCTH B IIETIH
MEPEMEHHOTO TOKa

44 3axoH OMa /17151 3JIEKTPUUECKOH 1eNH
MIEPEMEHHOT'0 TOKa
MOIIHOCTh TEPEMEHHOI'0 TOKA.

45 AMIUTUTYHOE U JCUCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U HANPsHKECHUS

46 Pe3onHaHC B 2J€KTpUYECKOM 1IeTTH

47 Pewenue 3amau
WneanbHbIi TpanchopmaTop.

48 [Tpou3BoICTBO, IIEpeIada u MoTpedIeHNe
ANEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE

49 anekTposnepruu. KynpTypa ucnosibp3oBaHus
AJIEKTPOIHEPTHH B TTIOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemnrenue 3anau

52 O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110
TeMe "DIeKTpOMarHuTHbIC KojaebaHus"

53 MexaHnuecKkre BOJHBI. XapaKTepUCTUKH
MEXaHHUYECKHMX BOJIH

54 CBoMCTBa MEXaHMYECKUX BOJIH

55 3ByK. XapakTEpUCTUKH 3BYyKa

56 Wndpa3syk u ynerpassyk. [llymoBoe

3arps3HEHNE OKPY)KAIOIIECH Cpe/Ibl




57

Pemrenue 3anau

58

3JICKTpOMaFHI/ITHLIe BOJIHBI. I/I3HY'-I€HI/IG
QJICKTPOMArHMuTHBIX BOJIH

59

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

60

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHHe AIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[IpuHIMIIBI paAHOCBA3H U TEIEBUICHUSL.
Paguonokanus. D1eKTpOMarHuTHOE
3arps3HEHUE OKPYXKaIoLIeH cpe/ibl

62

Kontponbnas padota o teme "Konebanus
Y BOJTHBI"

63

Caert. 3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHeHus CBeTa

64

Pemenne 3ama4d Ha NPUMCHCHUC 3aKOHA
HpHMOHHHeﬁHOFO pacnpoCTpaHCHUSA CBETa

65

Ortpaxenue ceera. [Imockoe 3epkaio.
Cdepuueckoe 3epkajio

66

[Ipenomnienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [10KA3aTeNb IIPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpakKeHUSI

67

Pemenue 3aga4d Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U PCIIOMJIICHHA CBCTA

68

Xop stydeii B npusme. Jlucnepcus ceera.
CnoxHbIl cocTaB Oemoro ceta. I{Bet




JInH3bl. DOKYCHOE pACCTOSHUE U

09 OIITUYECKAs CHJIA JIMH3BI

70 [TocTpoeHnue n3o0pakeHu B IMH3aX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3agau Ha moctpoeHue

71 M300paXEHU, MOTy4aeMBIX C IOMOIIBIO
JIUH3

72 I'na3 kak onTuyeckas cucrtema

73 Pemenue 3anau. [Ipenenst npumeHuMoCTH
r€OMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jlucniepcus cBeTa

76 WuTepdepenns cBera

77 KorepenTHble HCTOUHUKH. Y CIIOBUSA
HaOII0/IeHNsI MAKCUMYMOB M MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenune nHTEpPEpeHINN

80 Judpakmus cBeta

81 JudpakimonHas pemeéTrka. Y cioBue
HaOJTI0ICHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [TonepedyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceeta

84 Pemenue 3amau

85 CBeTOBBIC SIBJICHUS B IIPUPOJIC

86 O060061eHre U cucTeMaTU3alus 3HaHUu# 110

TeMe "Ontuka"




87 KontposbHas pabora o reme «OnTHKa» 1
['paHuIbl IPUMEHUMOCTH KJIACCHYECKON

88 MEXaHHUKH. 3aKOHBI JIEKTPOJUHAMUKY U 1
MPUHIIUIT OTHOCUTEIBHOCTH

89 ITocTynatel cieruanbHOU TEOPUU 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBAL.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 NPpUIMHHOCTH. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeJ[JICHHE BPEMEHH U
COKpAIIeHHE JUTUHbI

01 DHeprus U UMIYJIbC PEISATHBUCTCKOM 1
YaCTHUIIBI

92 CBsi3b Macchl C SHEpPTrUel U UMITYJIHCOM 1
PENATUBUCTCKOMN YaCTUIIBI. DHEPTHS TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITyYeHHE 1

94 3akoH cMereHust Bura 1

95 I'mnore3a M. [1nanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®otordpdext. OnpiTel A. I'. Cronerosa. 1
3akonbl poTtordpdexra

98 VYpaBHenue DiiHmTeitHa 11 GoTodPdexTa. 1
"Kpacnas rpanuna” porosddexra

99 Jasnenue ceeta. OnwiTel I1. H. JIeGeneBa

100 BoiHoBEIE CBOMCTBA YaCTHI] 1
Bounbl nie bpoind. [[nuHa BoJHBI 1€

101 Bpoiins u pa3mepsl 00J1aCTH JTOKATH3AIHH 1

JBIDKYIIEHCS YaCTUIIBI




102

KopnyckynsipHO-BOJIHOBOM Tyanu3m

103 Judpakius 3JeKTPOHOB Ha KpHCTAIIaxX
Crennuka u3MepeHuii B MUKpOMHUDE.

104 CooTHollleHUs HeOnpeIeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacu€THbIx 3a1a4
KonTponbhas pabota no remam: "OCHOBBI

107 CTO", "KopryckyJIsspHO-BOJIHOBOI
nyanuszm"

108 OnBITHI 110 UCCIIEIOBAHUIO CTPOSHUS aToMa.
[Tnanerapuas monens atroma Pesepdopaa

109 [Toctymarer bopa

110 Bunst ciektpoB. CriekTp ypOBHEH SHEPTUU
aToMa Bojiopoja

111 CrioHTaHHOE ¥ BEIHYXJICHHOE H3JTyICHUE
CBeTa

112 Jlazep
Hyxnonnas monens sigpa ['elizenoepra-

113 NBanenko. 3apsia 1 MacCOBOE YHCIIO SApA.
N3oTonel. PagnoaktuBHOCTH
3aKoH painoaKTUBHOTO pacmana. CBoicTBa

114 MOHHM3UPYIONIETO H3TyYeHHs. Biusaue
PaJIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MEI.
Jlozumerpust
DHeprus CBs3HM HYKJIOHOB B siipe. SlnepHbie

115 cwibl. Jledext maccrl sapa. SnepHbie

peaknuu. Anepueie peakTopsl. [TpobaemMbr




YHOpaBId€MOIro TEPMOAACPHOIO CHHTE3A.
DKOJIOTHYECKHE ACITEKThI Pa3BUTHUA ﬂI[CpHOﬁ
OHEPICTUKHU

116

MeTobl perucTpanuy U UCCICJOBAHUS
JJIEMEHTapHbIX YacTull. DyHIaMeHTalbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb aJpoHOB

117

®usuka 3a npeaenamu CTaHaapTHOU
moaenu. TémHasa maTepust U TEMHAS
sHeprus. EquHCcTBO hu3nueckoi KapTHUHBI
Mupa

118

Dtarnbl pa3BUTHUS ACTPOHOMUU. 3HAUCHHE
aCTPOHOMHHU

119

[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
00BSICHEHUS IPUPOJIbI KOCMHUYECKHUX
00BeKTOB. MeTo1bI aCTPOHOMUYECKUX
HCClIeIOBaHNH

120

CoBpeMeHHbIE ONITHYECKHE TEJIECKOIIBI,
paaMoTENECKOIIbl, BHEATMOC(EepHas
aCTpPOHOMHUS

121

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, IpKue
3Bé3,Z[I)I, IJIaHETBI, UX BUINUMOEC IBHKXCHHUEC

122

Conueunas cucrtema. Conaue. ComHeyHas
akTUBHOCTb. McTounuk sHeprun CosHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Juarpamma "crieKTpaiabHbIN KJ1acc —




CBETUMOCTE"

124

3B63,I[I>I rJIaBHOM IIOCICA0BATCIbHOCTHU

125

Buytpennee crpoenue 38€31. CoBpeMEHHBIE
MIPEJICTABICHUSI O POUCXOXKICHUU U
sBotonuu CoJHIA ¥ 3BE3/1. DTarbl KU3HU
3BE3 ]

126

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl
rajlakTUK. YEpHbIe ABIPHI B sApax rajJlakKTHK

127

Bcenennas. Pacuimpenue Beenennoit. 3akon
Xab6ua. Teopust bonbiioro B3peiBa.
PenukToBO€ n3nydyeHue

128

MacmraGHast cTpykTypa BeenenHoi.
MeraranakTuka

129

Hepeménnsle npoGieMbl aCTPOHOMHH

130

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenqoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' WJIH
"WUccnenoBanue CBOMCTB
¢deppomarneTukoB" wiu "VMccnenoBanue
JEUCTBUSI MOCTOSSHHOTO MarHUTa Ha paMKy C
TOKOM"

131

@u3nYeCcKUil IPAKTUKYM IO TEME
"N3mepenue cunsl Amnepa" unu "U3ydyenue
3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
niu "Onpenenenrne MarHiTHOW HHIAYKIMH
Ha OCHOBE MU3MepeHus cuibl Amriepa”

132

Pu3nuecKuil NPaKTUKYM IO TEME
"HccnegoBaHue IBIEHUS




3JIEKTPOMArHUTHON MHIYKIMH" UITH
"OnpeneneHne HHIYKIUA BUXPEBOTO
MarHuTHOTO moJis"

133

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBaHue siBJICHUS CAMOUMHIYKIIMK"
nin "COopka MOJIEIH 3IEKTPOMArHUTHOTO
reHeparopa"

134

Ou3nyeckuil MPakTUKyM 0 TeMe
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHU HUTSHOTO U MPY>KUHHOTO
MasATHHKOB"

135

Ou3ndecKuil MPakTUKyM 10 TeMe
"[IpeobpazoBanue IHEPTUH B IPYKUHHOM
MasTHUKE"

136

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanne mepeMeHHOTO TOKa Yepes
OCIeA0BaTEILHO COCAMHEHHBIC
KOHJICHCATOP, KaTyLIKY U pe3UcTop’ Win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

137

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3yueHne napaMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenune nokasareis MpenoMIIeHUs
crexna" unu "[lonydyenne nzoopaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia ¥ JIMH3bI"

139

Pu3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BellecTBa (Ha pumepe




x)uakux auH3)" i "3mepenue
(hOKYCHOTO pacCTOSIHUSI PACCEUBAIOIINX
nuH3"

140

DU3NYECKUI TPAKTUKYM T10 TEME
"Habmonenue nudpakiuu, tHTEpHEpEHITII
U noJisipu3anuu ceera”

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMIyabCa U SHEPTruu
PENATUBUCTCKUX YacTull (1o poTtorpadusim
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe HccnenoBanus porodddexra" mim
"HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA
4yepe3 CBETOINO/1 OT HallpshKeHus "

143

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue cieKTpa pa3pe’keHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
nocrostHHOM Punbepra"

144

@u3nYeCcKUil IPAKTUKYM IO TEME
"UccnenoBanne paiMoakTUBHOTO (hoHA C
WCIIOJIb30BaHUEM JI03UMETpa UIn
"N3y4yeHne moraomneHus 6erTa-4acTuly
ammoMuHuEeM"

145

@u3nYecKuil NPaKTUKYM 10 TEME
"HaOmronenus 38E€31HOTO HEOa
HEBOOPYKEHHBIM I'JIa30M C UCIOJIb30BAHNEM
KOMIIBIOTEPHBIX NPUIIOKEHUN 115




OTIpe/IeIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoIyliapus U ipKue
3B&3161" uau "HabmromeHus B TeJIeCKOI
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3HBIX
CKOILICHHT"

146

O06o001IeHre U cHCTeMaTU3allvs 3HAaHUH.
Ponb pusuku u actpoHomMuu B
HKOHOMMYECKOM, TEXHOJIOTHYECKOH,
COIIMAIBHON 1 ATHYECKOM chepax
NeSTSIILHOCTH YEIIOBEKA

147

O06001IeHYE ¥ cCUCTEMATU3alUs 3HAHUIM.
Poib 1 MecTO (DU3UKH ¥ aCTPOHOMHH B
COBPEMCHHOW HayYHOUH KapTHHE MUpa

148

O06001IeHNEe U CHCTEMATH3alNs 3HAHUHA.
Ponpb pusmueckoit Teopun B popMupoBaHUN
MIpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MUpa, MECTO (PU3UIECKON KapTHHBI MHUpa B
00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTABICHUN O MIPUPOJIE

149

O0001IeHYEe ¥ cUCTEMAaTU3alUs 3HAHUI 110
Tteme "Kunematuka"

150

O0001IeHYE ¥ cUCTEMATH3alUs 3HAHUI 110
Tteme "Kunematuka"

151

O06001IeHre 1 cUcTeEMaTH3aMs 3HAHNUH 110
teme "JluHamuka"

152

O0001IeHre 1 cUcTeEMaTH3aMs 3HAHUH 110
teme "CraTtrnka TBepaoro teaa"




153

O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "3aKOHbI COXpPAHEHUSI B MEXaHUKE"

154

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

155

O000111eH1E U CUCTEMATHU3AIMs] 3HAHUN 110
teme "Tepmoaunamuka. TerioBbie
ManHae!"

156

O000111eHME U CUCTEMATH3AaIMs 3HAHUN 110
Teme "ArperatHbie COCTOSHUS BEIIIECTBA.
dazoBble Iepexo/pl"

157

O0600611eHre U cucTeMaTU3alus 3HaHu#| 110
Teme "DnekTpuueckoe mose"

158

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
teMe "[10CTOSHHBIN 27EKTpUUECKN TOK"

159

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teMe "Toku B pa3nnyHbIX cpeaax”

160

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
TeMe "Maruutaoe noie"

161

PesepubIil ypok. O6006111eHIE 1
CHCTEMAaTHU3allNs 3HAaHUM 110 TEME
"DneKTpoMarHuTHas UHIyKIHs"

162

PeseprubIil ypok. O60061eHIE 1
CHUCTEMATHU3AaINI 3HAHUH 10 TEME
"Mexannyeckue kounedauus"

163

PeseprubIil ypok. O60061eHIE 1
CUCTeMaTH3aIysl 3HAaHUH 110 TeMe
"JJIeKTpOMarHuTHHIE KojieOaHus"




164

PesepBHbIil ypok. O6006111IeHIE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"MexaHUUYEeCKUE U AJIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBubIil ypok. O6006111eHIE 1
cucTeMaru3anus 3HaHuu no reme "Onruxa"

166

PesepBHblit ypok. O600111eHNE U

cucTteMatu3anus 3HaHUH 1o TeMe "OCHOBBI
CTO"

167

PesepBHeIi ypok. O000IICHHE 1
cCHCTeMaTH3alus 3HaHUH 1o TeMe
"KopnyckynsipHO-BOIHOBOM Jyanu3m"

168

PesepBHeIi ypok. O000IICHHE 1
cucTeMaTH3alus 3HaHuii 1o TeMe "du3nka
aToma"

169

PezepBHblit ypok. O6o011eHuE U
cUCTeMaTH3alus 3HaHui 1o teme "Pusnka
aTOMHOTO s1/Ipa U 2JIEMEHTAPHbBIX YaCTHIL"

170

PesepBHelIit ypok. O60011IeHNE 1
cECcTEeMaTH3alus 3HAaHHUH TI0 TeMe
"OneMeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka. Mexanwnka, 10 kiracc/ Mskumes .., Cuaskos A.3., O0mecTBoO ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBemienre»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



