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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takke ¢ yu€tom (enepanbHOi paboueill mporpammbl BocnuTaHus v Konuenmuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBlIeHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uky yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATU30BATh
3a/1ayu MPO(PECCUOHATILHON OpPHUEHTAIIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHMM IS
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mo ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TpeaMeTHble (Ha  yroyOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM IS pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCsl, OCBOUBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriyOJnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBbIE pEe3yJbTaThl OCBOEHHUS Kypca (GU3MKH Ha YrIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJaM O0yUEHHS;

cojiepkaHue yuyeoHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3Mke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE IPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOABI, BHICTYyINAas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3HUUECKHE 3aKOHbI
JeXaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
buzuueckor reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHnue (U3MYECKUX 3HAHUP ONpefeNuiio Xapakrep M OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUS] HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOywarouierocs, B (OpMUpOBaHHE YMEHHM MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS MPHU BHIMOJHEHUN UMHU YUYE€OHBIX UCCIIET0BaHUM.

B ocHOBY Kypca (pU3uKH Ha ypOBHE CpeHEro 0011ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTEpHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
buzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOon€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu 3ToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUA U COBPEMEHHBIE TEXHMYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanmusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTHH, a TaKKe OOCYXICHHS
npo6JieM palMoOHATBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENbHOCTHOTO noaxona. s pusuku peammzanus 3TUX
MIPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKUE OMbITHI MNpPU HU3YUYEHHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auuud (U3MUECKOro IMpakTuKymMa. B mepBoM ciyyae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCSL B Mpoliecce u3yudeHus pazzena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHUMAETCSI CaMOCTOSATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (@u3Mke cHUCTEMa YYEHUYECKOTO HSKCIEPUMEHTA,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMaTUKU JIJI1 3TUX BUJOB YYCHUUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUTAHUPOBAHUS W OcHamleHus kabuHeta ¢(usuku. [Ipu sToM oOecmneunBaeTcs
OBJIQJICHUE OOYYAIOIIUMUCS YMEHUSIMHU TPOBOJAUTH TPsSIMbIE U KOCBEHHBIC
U3MEpEHUs, MUCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHUE yIENsSeTCs PEIICHUIO PACUYETHBIX MU KaueCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOM (PU3MUYECKOW MOJIEJbI0, MO3BOJSIONINE MPUMEHSTh
U3Y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zenoB. /(s kayecTBEHHBIX 3a7ad
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBbSICHEHHe/Npe/cKa3aHue MPOTEKAHUS
(bU3HMYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BrIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMeE I10
¢u3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKKe JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHCTpalmoHHoe o0opynoBanue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECMEeYMBaeT IMOCTAaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3HKE KIIYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMBbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 00O0pyJoBaHUE JUIsI YYEHHUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyercsi B BUJ€ TEMaTUYECKUX KOMIUIEKTOB U OOECHEUYMBACTCA B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB, a TAKKE KOMIIbIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(¢opMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popMuUpOBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBSICHATH SIBICHUS C UCIOIb30BaHUEM (PU3HUECKHUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKK [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccCUOHaIbHON NIeSITENIbHOCTH, CBA3AaHHBIX C (PU3MKOW, MOATOTOBKAa K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1eliel 00ecreurnBaeTcs pelieHueM CIIeAyIoluX 3a71a4 B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHUM 00 OOUIUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE M IS MPUHATHAA MPAKTHUECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOLIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckold MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKuX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTauud  HHPOpMAIH,
OIpEENIEHNS JOCTOBEPHOCTHU MOJIYYEHHOT'O pPe3yiIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATEIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrnyOnéHHbIA YpOBEHB
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yudenue ¢puszuku (yrinyOn€éHHbIA ypOBEHb) HA YPOBHE CPETHETr0 OOLIErO
oOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JelaeT BHIOOp
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00YyYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENIO0, HWeadbHas KUIAKOCTb, HJACANIBHBIM Ta3, TOUYCUHBIN
3apsin). ['unoreza. @usnyeckuii 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOPHs.

Pons u mecto dusuku B GOpMUPOBAaHUN COBPEMEHHON HAay4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo dusuke. [Ipumepsl u3zMepeHus
(bu3MUeCcKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOECKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxmu.

CBobomHOoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue.  J[BMKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsAIOB, LIEMHbIE, IIECTEpEHYATBHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMIKEHHUS OJHOIO M TOTO XKeE
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOIO JABWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(pOBOK 1a00paTOpun).

WN3yuenue nBWXKEHHS Tena, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O IIPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMSA Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHHs KOHHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MatepraibHON TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHEThI W OT Treorpaduyeckod IMHUpPOTHL. JIBHXKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koapouuuent tpenus. Cuia CONpOTUBICHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOJCHCTBYIOIIEW  MOPUIOKEHHBIX K Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHU JIBIXKEHHS Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
NErKuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtymatenbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHONM TOYKHM, CUCTEMBI MaTepHalIbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPATbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM A HUAECATbHOM KUJKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENU JJIEKTPOMOOWIIS UM MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJIEHCTBUU.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazaea 3. MosiekyasipHas pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOEe oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWIKEHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX Ted M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTtBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKONU TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTyYeHUEe HAHOMATEPHAIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHue U30MpPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMJI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun ).

N3yyeHune n30XopHOro mnporecca.

Nzydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsol. [lapameTrpsr
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEJIUYHUH, OMHCHIBAIOIIHUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTb, U3TyUYEHHUE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHass W MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHME Maliepa. VYaenbHas TEMIoTa CropaHus
TorinBa. Pacu€r konmyecTBa TEmNIOTH Mpu Temonepenade. [lonsitue 06
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepmoAauMHaMuKU. BHyTpeHHsst oHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJIMHAMUYECKOW CHUCTEMbI IMPOXOAUT
eMHCTBEHHAs aauabdara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner necteus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEP, AM3EIbHBIA W KapOIOpaTOpHBIA ABUIaTeNd, MHapoBas TypOuHa,
IIOJIyYEHNE CBEPXHMU3KUX TEMIEPaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmuKym.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TeMIEpaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnvie cocmosanusn geuyecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W Kpuctam3anus. YeiabHas TEIUIOTa IUIABJICHUS.
CyO6numarnus.

JHedbopmanum TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacupenrie. AHTApMOHHU3M TEIUTOBBIX KOJIeOaHUIM YacTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PacCUIUpPEeHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnspusie aBnenus. J[aBneHne noa UCKPUBIEHHOM MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3mepenne cruitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHl C MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa MOBEpXHOCTHOTO HATSXKCHHUS.

N3mepenne moayns FOura.

UccnenoBanne 3aBucuMOCTH jaedopMmaliid PE3UMHOBOro olpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tel U €€ MpOSBICHUs. OJJNEKTpUyYecKuil 3apsan. JlBa Buaa
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOJNHMKH, NHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 31€KTPUUECKUE 3apsIbl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTHU AJEKTPpUUECKOro nosst. OAHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanbHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM  ITOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB i1  3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepnl. [lone
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKeHHOU
OecKOHeYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOTHUKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM ToJe. JnanexTpuyeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOIO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3pszika KOHJIEHCcATopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEeHUSA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

UccnenoBanue pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuina toka. [locTosHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C é&.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJWHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAMNpPSDKEHHS JUJIL PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHIPUUYECKUX TPOBOJHUKOB OT JUIMHBI,
TUTOIIA N TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPU TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIIEMEHTa
U OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJC GaTapei.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NpaKmuKym.

HccnenoBanue CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepMerpa (BOJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIynpoBOAHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A1l FIEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [hiazma.

TexHuyeckue yCTpOMCTBA MU IPAKTUUYECKOE MPUMEHEHUE: TIa30paspsiaHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOM, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE 3JIEKTPOJIUTOB.

3akoHblI 51ekTpoausa Papanes.

HckpoBoii pasps U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsaa 0JHOBAJIICHTHOIO MOHA.

UccinenoBanne  3aBUCUMOCTH  CONPOTHUBJIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYeCKU MPAKTHUKYM.

CniocoObl n3Mepenus (PU3NYecKux BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nuecKnX BENMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBI3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uu ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HaHuA: ABICHHE, HAy4yHbId (akT, rumnoresa, (GpusMyecKas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosua, ux rpapuku U cBoiicTBa. TpuroHoMeTpruueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe IBH)KEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOUIEH cpeibl,
yTUIW3alusl OUMOOPraHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKM  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB U MOJEKYIL,
MOJIb BEIeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIUTENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMs
MEXaHUKH B TEXHUKE (FUPOCKOIN, BOJOMET W JPYrHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, MU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMuTa, 3a3e€MJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonenictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM moJjie. Pabota cumsl JlopeHria.

MarunurtHoe 1oJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MArHUTHOM UHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HccnenoBanrie MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAykuuu. 3aKOH HJIEKTpOMarHuTHOW wuHAyKuu Dapanes.
Buxpeoe snekrpudeckoe nosne. Toku Pyko.

OJC uHAYKUMU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTA B LENH IOCTOSHHOTO TOKA.
SABnenne camonHaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAsS
MeYyb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenue siBieHMS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd OC HHAYKIMM OT CKOPOCTH HU3MEHEHUA
MAarHuTHOIO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIEeHUS 3JIEKTPOMArHUTHON MHAYKIIUU.

Ornpenenenue MHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

KonebarensHasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe u JTUHAMHYECKOE OMHUCAHUE.
DHEPreTUYeCcKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKOU AHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJeOAHUNM M3 UX IHEPreTUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmutryna u ¢dasza kosnebanuid. CBs3b aMIUTMTYJbI KOJIEOAHUN HCXOIHOU
BEJIMYUHBI C aMIUTUTYaMU KojieO0aHuii €€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora kosneOanuit. Ilepwon Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. [lepuon cBOOOIHBIX KOJeOAHHM MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxatonux KoneOanusx. BeiHykaeHHbIE KoNleOaHusi. Pe3oHaHc.
PezonancHas xpuBas. BriusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMS.

TexHuueckue ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Jemoncmpauuu.

3anuch KoIeOaTENHHOTO IBUKCHHUS.

HaGmronenrne He3aBUCHMOCTH TIEPHOJIa MANIBIX KOJIEOaHWI rpy3a Ha HUTH OT
aMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUi U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCHBHOM TPYKHUHE C LEJbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXaOIUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIHLHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKAa W HaIpsDKeHUs TpH pa3indHou  (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Uneanbusiii  Tpancdopmartop. IlpousBonctBo, mnepegadya u moTpeOIeHHUE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JEKTPONEpeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOMUX JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOpa.

VYceTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHc(hopMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenue Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTYIIKYy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpesioMJIeHUE, O pu3anus, Tudpakius, “HTephepeHITHS.

OO6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOLIEHWE JUJIMH BOJH MpHU IEPEX0/I€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusme. [ducnepcust cera. CloxHBIA cOCcTaB O€IOro CBETa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHHUS.

CobOuparome W pacceuBaromye JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHME M ONTHYECKas CWJIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUvYecKOr JTUH3bI OT €€ IT€OMETPUU U OTHOCUTEIIBHOTO
I10Ka3aTelIsi IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 nyda, MPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpPEe3Ka MPsSMOU B
coOHparoUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['1a3 kak onTudeckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. Wnatepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMIOAEHUS MAKCHMYMOB W MHHHMYMOB B HWHTep(]EpeHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpaxkimoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenuie 1iBETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

N3mepenue nokazaresns NpeaoMICHUs CTEKIA.

UccnenoBanne 3aBucuMocTH (DOKYCHOTO pAcCCTOSIHMS OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKajia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

Nzyuenue nnaTepdepeHnm 1a3epHOTO U3ITYUYCHHS Ha IBYX IIETISX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI cienMaILHON TeOPUH OTHOCUTEIbHOCTH.

I'pannnpl  NpUMEHMMOCTH — KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YACTHIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnnyeckuit SKCIEPUMEHT, J1aOOPaTOPHBIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIyuyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddexra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YAaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB Ha KpUCTAILIAX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue GpoTopesncTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioieHue GOTOHOB MPHU MEPEX0/Ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3pe’KEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
qucno sijapa. M30Tonsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyeHue.

3aKOH pPaJMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHUE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EctecTBenHbl (hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKIJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.

Snepubie peakuuu. [denenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dOyHAaMEHTaJIbHbIE B3aUMOJCUCTBUsS. bapuoHBI, ME30HBI M JICNITOHBI.
[IpencraBnenue o CtangaptHoit Mojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

®uznka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBo puzndeckoit kKapTHHBI MUpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpeKkOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3zaea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nnoro nHeba. Co3Be3gusi, sipKkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeunasi akTUBHOCTb. MIcTounuk 3Hepruu CoJiHIa U 3BE3].

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalIbHBIN KJIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpEeHHEE CTpoeHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CoiHLa U
3BE3/. DTaIbl )KU3HU 3BE3I.

Mueunbiii I[Iyte — nHama I'amaktuka. [lonoxkenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Pagunoranaktuku v kBazapbl. YEpHBIE OBIPBI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Paz0eranue ranakTuk.
Teopust bosibiioro B3peiBa. PemmkTOBOE H3ITyUYEeHUE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsT OTpPEeeCHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonennst B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3IMHBIX
CKOIUICHUH.

Du3uYeCKUH MPAKTHKYM.

CniocoOb1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  OIKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

O0o0aroiIee MOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm u  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(dusznueckoi Teopuu, poiib PU3NUECKON TeOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUeCKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 knacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie NOHAMUA,CGAZAHHDBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: ABJICHHWE, Hay4YHbIA (akT, rumnoresa, (GuU3MUEecKas BEIMYMHA, 3aKOH,
TEopus, HaONIOZCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEbHBIE TPUOOPHI, IIUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHMI. TpUroHOMeTpuyecKkue
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX (QYyHKIUN. [Ipu3Haku mnogo0ust TPEYroJbHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpudeckue SIBICHHS B KUBOM MpUpoJe, KoJeOaTelbHbIE
OBWKEHHUS B JKMBOM TMPUPOJE, DSKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIoIIEeW  Cpelbl,
yJIBTPa3ByKOBasi JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEJN, MEXaHM3Mbl OOpa30BaHMs KPUCTAJUIMYECKOM pEHIETKH, CIIEKTPaJbHBIN
aHaIN3.

I'eocpagpua: wmarHutHble TIONIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs IE4b,
JUHUM 3JIEKTpoNepeay, 3IeKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHAasl Oarapesi, CyTHUKOBbIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUSA YuyeOHOro mnpeaMera «Duszukan
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[IEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  TMO3UIMU  OOYYalOMIErocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIIOBEUCCKUX T'yMAaHUCTHUUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpECAX IPAkKIAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B 0Opa30BaTEIbHOM
Opra”u3anuy;

e YMEHHE B3aWMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
aTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHWE K MHpPY, BKJIIOUYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUU B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIICHUBATH PUCKH MOCJEACTBHUM IEITEITLHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHOW TEPMUHOJOTHUEH, KITFOYCBHIMHU MOHITHUSIMUA U METOJaMU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OIICHUBATH MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MCHEHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HaHUA MO0 (U3MKE B TPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMU TMOJYy4YeHUs MHPOpMaluu (PU3NYECKOTO COACp>KaHUS
U3 HCTOYHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpEeACTBA HH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKA U BO BHE-YpPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJA M KaXJOTrO y4YaCTHHMKAa KOMaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyalUsiX,  IpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBIISATh IJIaH PELIEHUS PACUETHBIX U KaUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(¢U3HKHU, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAst CBOM HEJOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce A0CTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS CcpeAHEro o6mero oOpa3oBaHUs Yy 00ydaroniuxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOIIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO IIEJIH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMAIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pazniuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
npoueccoB (sIBIEHUM): HWHEpLUHalbHAasg cHUCTeMa OTCYETa, aOCONIOTHO
TBEPIOE TEJIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXEHHUE,
CBOOOJHOE TmMajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTATUTMYECKOI0) TeJa, WACaNbHBIM Ta3, TOYCYHBIA 3apsl,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yCJOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOLECChl M SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIIBHOCTh
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess miis CKOPOCTH U TEPEMEIICHUS,
3akOHbl HpIOTOHA, TpUHOUN  OTHOCUTENBHOCTH [amuiies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS HUMITYJIbCa U MEXaHHYECKON
SHEPIuM, CBSI3b pabOThl CUJIBI C W3MEHEHHUEM MEXAHUYECKOM SHEpruu,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MpPU HTOM HCIOJIb30BATH
MaTeMaTH4IeCKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJIbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBUKH U
TEpMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a Cco CpeaHew
KMHETHUYECKOW DJHEPIrHel TEIUIOBOTO ABHXKEHUS M KOHIIEHTPAlHMEH €ero
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryey TEIIOBOTO JBMKCHUS €r0 YacCTHIl, CBA3b JIABJIECHUS HACAJIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUA
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJISI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes 1Jis 371€KTPOIU3);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
JHEPrusi, MEeXaHW4yecKas JHeprus, padbora CHIbI, HEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul paedopmalnid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEPMOIWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOTO Trasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JBUTATEJS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOrO IOJIs,
HaIpsDKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO Iiapa B
BAKyyM€ U B JHUDJICKTPUKE, NOTECHUHAI 3JIEKTPOCTATHUYECKOI'O IOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMKYILIAsl  CWjla, CHJa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENH C II0CIEIO0BATEIbHBIM H
NapaJUIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIrUs JIEKTPUUECKOTO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUBMYECKUX  SIBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUWKEHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAIWs, TUIaBJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUMHBI OT
OPYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUPOBATh pPE3YyJbTAaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpaduUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHUS, OIEHWBATH aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNIaTh BBIBOJI O CTaTyce MPeIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYAOBAHMUS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKNX TEOPUH MPU KMCIOJB30BAHUM MAaTEMAaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUsT 3HAHUN U3
Pa3HBIX pa3[enoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMHU TPOIECCAMH, C
MO3UIIUN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUH O PAIlMOHATIBHOM
MPUPOAOIIONB30BAaHNN, & TAK)K€ Pa3yMHOM HCIIONB30BAHUU JOCTIIKCHHUM
HAyKd W TEXHOJOTHUH JUIA JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popmMalmeil (Hu3nIecKkoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJIb30BATh COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HWH(pOpMamuIl0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Mpolecce
BBIMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIE0BATENIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

IPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON JAESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xoniy oOyuenusi BIIl Knacce mpeameTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NMOHUMATh Ppoidb (PU3UKK B  HDKOHOMHUYECKOW, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax AesTeIbHOCTH YeJOBEKa, POJIb U MECTO
GbU3UKHM B COBPEMEHHOW HAay4yHOW KapTHMHE MHpA, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKa MW  JAIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAUYECHUE OMUCATEIbHOW, CUCTEMATHU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpUU B (POPMUPOBAHHU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MeCTO (GU3UUECKONW KapTHHBI MHUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA MoAeleld (u3uyeckux Ten U
MPOILIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U OJIHOPOJIHOE
MarHuTHOE TOJIS, TAPMOHUYECKHE KOJIeOaHUs, MaTEMAaTHICCKUN MasTHUK,
WJICAUTbHBIN TMPYXWHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WACAIBHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO SiJpa U
KBAaHTOBOM MOJICJIIH CBETA;

pas3inyath YCJIOBHUS (TpaHULbI, O0JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUs HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMrepa, UHIYKTHUBHOCTD,
AJIEKTPOJBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOrO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsizl Apa, SHEPT U CBSI3U SAPa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTEphEpEeHLINs
BOJIH, Judpakuus, JIuUCHEepcus, IOJHOE BHYTPEHHEE OTpaKeHHe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3IydeHue sjuep, (u3nyecKue MNPUHIUNBI CIEKTPATbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKUWW MAarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH M300pakeHHE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBAThH €70 XaPAKTEPUCTUKMY;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOJAIIUX B 3BE34aX, B 3BE3IHBIX CUCTEMAaxX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOINM 3BE31 U BeeneHHo;
OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOMr0/IaTh TpaBmiia 0E€30MacHOTO TPy/la MpU MPOBEIACHUH HCCIIeJOBAHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMUS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoil MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUS JUIsI OOBSICHEHHUS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKHMMH MpoLeccaMu, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHSATh pa3iIMyHble COcoObl paboThl ¢ MH(popManued (puzndecKoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAYy4HO-TOMYJISIPHOW MHGpOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | MO3HaBaTEJIbHBIC yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBAaTHO OIEHUBATh BKJIAQJ KaXXIOTO U3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IBI
1.1 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazgeny 6
Paznen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPAHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 |
' HEePEXO0 b
Hroro no paszneny 49
Pazpnen 4.9JIEKTPOIMHAMUKA
4.1 DNEKTpUUECKOE T0JIe 24 1
4.2 IToCTOSIHHBIN dIIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Pasnen 5.0U3NUYECKUN IIPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE BpeMmst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1.2JIEKTPOAUHAMHUKA
1.1 MaruauTHO€E 1oJie 14
1.2 DneKTpOMarHuTHast MHIAYKLNS 13 1
Hroro no pazneny 27
Paznea 2.KOJIEBAHUSA U BOJIHbI
2.1 Mexanudeckue KojeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHn4ecKue 1 JIeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60
Paznen 3.0CHOBBI CIIEHIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
3.1 Ocnosbel CTO 5 1
Wroro no pazgeny 5
Paznen 4 KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15
4.2 ®duznka aToma 5
43 ®u3nKa aTOMHOTO SiApa U AIEMEHTapHbBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Paznen 6.OU3NUYECKUN ITIPAKTUKYM

6.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pazaen 7.0bOBLIAIOIIEE IOBTOPEHUE

Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSITeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro no pazneny 15

Pe3epBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

®dusznka — pyHIaMeHTaJIbHas HayKa o
pUpoie

Hayunb1ii MeTO1 MO3HAHUS U METObI
uccaenoBaHusl GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUS B MPOILIECCE
no3HaHus npupoapl. Habmonenne u
IKCIIEPUMEHT B (hH3HKE

Crioco6s1 m3mMepeHust GU3NIEeCKUX BEIMYNH

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BEJTUYMH

MopenupoBanue B ¢pusuke. Posb u mecto
¢u3ukn B GOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
JEeSITEeNbHOCTH JIIOCH

MexaHuueckoe JBMKCHUE. Cucrema
orcyera. OTHOCHTEIIFHOCTE MEXaHHIECKOTO
JABHIKCHUA. HpﬂMaH n o6paTHa;1 3aga4yu
MCXaHUKHN

Paguyc-BekTop MaTepualbHON TOUKH, €T0
IIPOEKIIMM Ha OCU KOOpAUHAT. TpaeKkTopusl.




[Tepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIUHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO ABUKEHUS

10

CrnosxeHune nepeMelieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMmepHoe nBmxeHne. MrHoBeHHast
CKOpOCTh. Yckopenue. [IpsamoimHaeitnoe
JABHUXXCHUE C ITIOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majienne. Y CKopeHue
cBOOOHOTO MaJeHHUs. 3aBHCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpaduKu

14

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU3OHTY

15

KpuBonuneiitHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEHUe

16

KonTtponbHas padoTa o Teme
"Kuuemartuka"

17

IlepseIif 3akoH HeroToHa. MHEepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIILHOCTH [ 'amuies.




HewnnepuunanpHbie cUCTEMBI OTCYETA

Cuna. PaBHozelicTByroas cuiia. Bropoit

18 3aKkoH HrproTona. Macca

19 B3aumopeiicteue Ten. Tperunii 3akoH
Hrrotona

20 [Ipunnun cynepmno3uiuu cui. Pemenne
3a/1ay Ha IpUMEHeHne 3aKkoHOB HbroToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTh T'PABUTAIMOHHON U
MHEPTHOUN MaccChl

2 Cuna TSKeCTH U yCKOpeHHe CBOOOHOTO
nmageHus
JIBmkeHne HeOECHBIX TeJl U UX

23 HUCKYCCTBEHHBIX CIYTHUKOB. [lepBast
KOCMHUYECKasi CKOpocTh. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl cui

25 TpeHus. JIBUKeHHE B KUJIKOCTH U rasze ¢
Y4ETOM CHJIbI COMPOTUBJICHUS CPEJIbI

26 Hasnenue. ['mapocrarnyeckoe JaBJICHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 [TocrynarenbHOE U BpalaTebHOE
JBH>KEHUE TBEPIOIO Teja

)3 MoOMEHT CUJIBI OTHOCHTEIBHO OCH
BpaueHus. [1nedo cumbl

29 CrnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecT Tena. YcinoBus




paBHOBECHS TBEPIOTO Tela. Buabl
paBHOBECHS

30

Pemenue 3amau

31

KonTtposnsHast padbota o teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTepHaTbHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAJIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

33

NmMmynbe cuitbl U U3BMEHEHUE UMITYJIhCa
Tesa. 3aKOH COXpaHEHUsI UMITYJIhCa.
PeaxkTnBHOE OBIDKEHIE

34

MOMEHT UMITyJIbca MaTEpUAIBLHON TOYKH.
IIpencraBieHre 0 COXpaHEHUH MOMEHTA
HMITyJIbCa B IEHTPAIbHBIX MOJISAX

35

Pemenue 3agau

36

PaGora cuibl Ha MajOM U HA KOHEYHOM
nepemeneHuu. ['padguueckoe
npecTaBieHue paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHanbHON TOUKH

38

IToTennuanbHbIe U HEMOTESHIIMAIHLHBIC
cunbl. IloTeHnnanpHas SHEPrus. BTOpaSI
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b
pa6OTLI HCIMMOTCHIMAJIbHBIX CUJI C




M3MEHEHUEM MEXaHUYECKOM DHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPTrUn

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHenue beprymnu 1uist uieanbHON
KUAKOCTU

41 KonTponbHas paborta no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHre npeacraBieHuii 0 Ipupoie

42 teroTel. OcHOBHBIE ToJokeHusT MKT.
Hudody3us. BpoyHoBckoe nBUXKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX TeN. XapaKTep ABUKECHUS U
B3aMMOJICICTBHS YAaCTHULl BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (AaTOMOB).

44 KomnuecTtBo BeniectBa. [loctosHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemtenue 3amay

47 Wneanpueiii ra3. ['a30Bbie 3aK0OHEI

43 VYpaBuenue Menneneena-Knanelipona.
Pemenue 3amau

49 AbGcoumoTHas TeMieparypa. 3akoH
JlanbToHa

50 H3omponeccel B ACAIBHOM Tase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILECTBA

51 I'paduueckoe npeacraBieHue




M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3o0apa

52

OcnoBHoe ypaBuenne MKT

53

Pemenue 3amau

54

CBs13b a0COJIIOTHOM TeMIIepaTyphI
TEPMOIUHAMHYECKON CUCTEMBI CO CpEHEH
KMHETUYECKOHN SHEPrUueH MOCTYIaTEeIbHOTO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

55

O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teMe "OcuoBet MKT"

56

KonTtponpHas padota o teme "OCHOBBI
MKT"

57

Tepmonnuamudeckas cuctema. 3aiaHue
BHEIIHUX ycnoBui juist TJI cuctemsl.
Brenraue 1 BHyTpeHHUE TTapaMeTPhI.
[Tapametpsl T/l cucTeMbl Kak cpegHue
3HAYEHUs BEJIMYKMH, ONMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIMHAMUKH.
CamornpousBoJibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO

59

Moens ueaabHOro ra3a B
TEpMOJIMHAMUKE. Y CJIOBUS MPUMEHUMOCTH
3TOM MOJEIIH

60

YpasHenune MenpeneeBa-Knanelipona u
BBIpaKCHUE JI BHYTPEHHEN SHEPrUuu

61

BoipaskeHue a1 BHyTpEeHHEN SHEPruu
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a.




KBa3ucraTuueckue u HeCTaTUIECKUE
MPOLIECCHI

62

DOneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenada kak crnoco0® U3MEHEHUs
BHyTpeHHel sHeprun TJ] cucremsl 6e3
COBEPLICHUS padOTHI

64

KouBek1us, TenionpoBoJHOCTb,
U3ITy4YeHue

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VY enpHast 1 MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeJIbHAS TEIJIOTa CTOPAaHUS
TOILJINBA

66

Pacuér konuyecTBa TEIJIOTHI IPH
Teruionepeaayde

67

[Tonsarue 06 annabaTHOM TIpoIIECcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonunuecTBo TemnoTsl u paboTa Kak MEpbI
W3MEHEHUs BHYTpeHHe# sHepruu T/]
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH TSI
PaBHOBECHBIX 1 HEPABHOBECHBIX
npoueccoB. HeoOpaTuMOCTh PUPOIHBIX
MPOIIECCOB

70

HpI/IHHI/IHLI I[eﬁCTBHH TCIIJIOBBIX MAllIH.
KI1J1

71

MaxkcumanbHoe 3Hauenue KITJ. Iukn




Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI HUCITOJIb30BaHMUS
TEIUIOBBIX JBHUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

74

Pemenne 3amau

75

O0001IeHne U cCUCTEMAaTU3AIIMS 3HAHNUI 110
teme "Tepmonunamuka. TermnoBbie
MaIuHe"

76

KonTponbHas pabota no teme
"Tepmoannamuka. TernaoBele MalIuHb"

77

[TapooOpazoBanre 1 KOHICHCAIIHSL.
Hcnapenue u kurienue. Y aenbHas TEIIOTa
nmapooOpa3oBaHHs

78

Hacermennsie u HCHACBINICHHBIC ITapbI.
KadgecTBeHHAas 3aBUCHMOCTh INIOTHOCTH U
JAaBJICHUA HACBIIICHHOTO Imapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYpPhI KUIICHHUA OT JaBJICHUSA B
KUIKOCTHU

79

BrnaxHocTh Bo3yxa. AGCOMIOTHAS U
OTHOCHTEbHAS BIIAYKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHSI CBOMCTB
KpHUCTAJIJIOB

82

IInaBnenue u KpucTajuin3anus. Y nenpHas




TeroTa tiasieHus. Cyonumanus

83

Hedopmaruu TBEpIOTO Tena. PacTskeHue
u cxarue. Casur. Monyns FOnra. Ilpenen

yIpyrux aehopMaruii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/I?,M TCIIJIOBBIX
KoJieOaHUI YacTHUIl BEIIeCTBa

85

[IpeoGpa3oBanue s3Hepruu B GazoBbIX
nepexojax

86

VYpaBHeHUe TEIIOBOTO OaaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshxeHHe. KanusipHbie
aBJeHUs. [[aBieHue Mo UCKPUBJIEHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyrna
Jlannaca

89

O00011IeH1E U CHCTEMATH3ALMsI 3HAHUH 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

90

KontponbHas padoTa o Teme "ArperaTHbie
cocTosinus BeuiecTBa. @azoBbie mepexo bl

91

DJIeKTpU3aus Tej U €€ MPOsBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU

92

OneMEHTapHBIN MEKTPUIECKUI 3apsil.
3aKOH COXpaHEHMs DJIEKTPUUECKOTO 3apsiia

93

Bzaumopenicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona




94

Pemenue 3amau

95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
IIEKTPUUECKUE 3aPSI/IbI

96

Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TOJIS.
[TpoOHbIit 3apsia. JIuauM HANPSHKEHHOCTH
aneKkTpudeckoro noss. OqHOpPoIHOE
ANEKTPUYECKOE M0JIe

97

[ToTeHMamTbHOCTH DJIEKTPOCTATUIECKOTO
noisd. Pa3HOCTh MOTEHIINAJIOB U
HaIpsOKEHUE

98

[ToreHumaneHas sHEprUs 3apsaa B
NEKTPOCTaTHYECKOM 1ose. [lorennnan
NEKTPOCTATUYECKOTO MO

99

CBs13b HaNPSDKEHHOCTH TOJIA U PA3HOCTH
MOTEHIIMAJIOB JUISl 3JIEKTPOCTATHYECKOTO
oJIs

100

[TpuHIAIT CYTIEPIIO3UITUHN DIIEKTPUUECKHIX
noJien

101

Pemrenue 3agau

102

[Tone Toueunoro 3apsiga. [lone paBHOMEepHO
3apsKEHHOU cepbl

103

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [lone paBHOMEPHO 3apsKEHHOM
0ECKOHEYHOM MI0CKOCTU

104

HpOBO,[[HI/IKI/I B DJICKTPOCTAaTUUCCKOM IIOJIC.
YciaoBue paBHOBECHS 3apsA10B

105

I[I/IBHGKTPI/IKI/I " NOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC




Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOPa. DINEKTPOEMKOCTH MIOCKOTO
KOHJIEHCAaTopa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 IlocnegoBaTenpHOE COCIMHCHIE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemenne 3amau

11 JIBr>keHre 3apsKEHHOW YaCTHIIbI B
OJTHOPOJTHOM DJICKTPUUECKOM TI0JIe

112 Pemenue 3agau

113 O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110
TeMme "DnekTpudeckoe mnojie"

114 KonTtponsHas padoTa o tTeme
"Onexrpuueckoe noie"
Cumna Toka. IlocTosSHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBAHUS MMOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

116 Uctrounuku Toka. Hanpspxkenune u 3/1C

17 3akon OMa Jyis ydacTKa EeTH.
DIIEKTPUYECKOE CONTPOTHUBIICHHUE
3aBUCHMOCTD COMPOTUBIICHHUS OJHOPOHOTO

118 MPOBOJIHUKA OT €ro JIJTMHBI U TIJIOIA I
MOIIEPEYHOTO CCUSHUS

119 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3amgau

120 [TocnenoBarenbHOE, NapaiebHOE,

CMCHIAHHOC COCANHCHUC TPOBOJAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 ueneii. [IpaBuna Kupxroga !

122 Pemenne 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hxoyna —Jlenua

124 Pemenue 3agau 1
MOILIHOCTH 3JIEKTPUYECKOTO TOKA.

125 TemnmoBast MOIITHOCTh, BRIJCIIICMas Ha 1
pesuctope

126 Pemrenue 3amay 1

127 O/1C u BHyTpeHHEE CONPOTUBIICHNE 1
HCTOYHHKA TOKA

128 3axoH Oma Juis MOJIHOM (3aMKHYTOI) 1
AIEKTPUYECKOH LIETTH

129 Pemenne 3amau 1

130 MOoIHOCTE HCTOUYHHKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konpaencarop B 1ienu NoCTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemrenue 3agay nmo reme "IlocToSIHHBIN |
3JIEKTPUYECKUN TOK"

135 Pemrenue 3amau mo reme "IlocTosIHHBIN |
3JIEKTPUYECKUN TOK"

136 Pemenne 3amag o teme "IlocTosTHHBIH |
ANEKTPUUECKUH TOK"

137 O0o001IcHNE B CHCTEMAaTH3alMs 3HAHUH 110 |

teme "[10CTOSHHBIN 27EKTpUUECKUI TOK"




138

KonTtposnsHas paboTa o teme
"IIoCTOSIHHBIN 27EKTpUUYECKUM TOK"

139

DneKTpudecKasi IpOBOIUMOCTh Pa3IMYHbBIX
BEIIECTB. DJIEKTPHUUYECKUI TOK B METAJUIAX.
CBepXnpoBOIUMOCTb

140

DNeKTpUUYECKUI TOK B pacTBOpax u
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapazes
JUTSL DIIEKTPOJIN3a

141

DneKTpuYecKuii TOK B razax. [lmasma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npu0Oopbl

143

DIEKTPUYECKUN TOK B MOJYIMPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHue CUiibl TOKa U HAPSKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY MOMOIIIH
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IUPPOBOH
naboparopueit o ¢puszuke. [Ipumepsr
u3MepeHus (U3NYECKUX BETUYUH MIPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

Ou3nyecKuil MPaKTUKyM 10 TEME
"N3y4yeHrie HepaBHOMEPHOTO JIBHKEHUS C
LENbI0 ONpeAeTICHIs] MTHOBEHHOU
ckopoctH"

147

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mMepeHue yCKOpEeHHUs IIpU
MIPSIMOJIMHENHOM PaBHOYCKOPEHHOM




NBIDKEHUH 110 HAKJIOHHOM MI0CKOCTH' TN
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpPEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

PuU3NYECKUH IPAKTUKYM I10 TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nageHus" win "N3ydueHue ABuxKeHUs Tena,
OpOILIEHHOTO0 rOPU30HTAIBHO"

149

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3ydyeHue NBUKEHUS TeJla M0 OKPYKHOCTH
C MTOCTOSIHHOM MO MOJTYJIFO CKOPOCThIO" M
"HccnenoBanue 3aBUCUMOCTH MEPUOIA
oOpareHuss KOHNYECKOrO MasiTHUKA OT €T0
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH CHIIBI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwrockocTu" i "[IpoBepka rMNIOTE3bI O
HE3aBHCHUMOCTH BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHue OT ero Maccor"”

151

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTrOCTH, BOSHUKAIOIIKNX B MPY>KUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3yueHne IBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOMN Yepe3
JIErKui 6J10K"

152

DuU3NYECKUN IIPAKTUKYM I10 TEME




"N3mepenne ko3 duiimenTa TpeHus mno
BEJIMYUHE YIIIOBOTO KOA(pPHIIHEHTA
3aBucumoctu Frp(N)" nnu "UccnenoBanue
JBYKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KOAIPPUIIUEHTOM
TpeHus" wnu "V3yueHue 1BUKEHUS Tpy3a
Ha BaJly Cc TpeHUeM"

153

@u3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUil paBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIET0 OCh BpaleHus"
iy "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacu€r cwi ynpyroctu" nnu "M3ydenne
YCTOWYMBOCTH TBEPOTO TeJa, UMEIOIIErO
IJI01ab OTIOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHune uMmmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOUIIS U
MOIIHOCTH cJibl TATK" niun "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HUccrnenoBanue coxpaHeHUs
HMITYJIbCA MPU YIPYTOM B3aUMOJIEHCTBUU"
unu "M3MepeHre KHWHETUYECKOU SHEprun
Teja 10 TOPMO3HOMY ITyTH"

155

dusnueckuil MpakTUKYM 10 TeMe
"N3y4yeHne U30TepMUUECKOT0 IIpoLecca
(pexOMEHIOBAHO UCHOJIb30BAHNE
uudpoBoii 1aboparopun)" unu "U3yuenue
n30X0pHOTro npouecca” nin "U3yuenune




n3o0apHoro nporecca” mwiu "[IpoBepka
ypaBHEHUSI COCTOSTHUS"

156

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" UITN
"UccnenoBanue mpoiiecca OCThIBAaHUS
BeecTBa" nin "Mccnenosanue
aauabatHoro npouecca” nian "M3yuenue
B3aMMOCBSI3U SHEPTHH MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
KUaKocren"

157

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN UCITapEHUs
xuakocren" wim "M3Mmepenne ynenpsHON
TEIUIOTHI TUIaBJeHUs JibAa" unu "N3yuenue
CBOMCTB HACBHIIIEHHBIX ApPOB' WU
"N3mepenune abCOMOTHON BIAXXKHOCTH
BO3/1yXa M OLIEHKAa MaccChl [1apoB B
nomenieHun". Mismepenue kodddunmreHta
IIOBEPXHOCTHOI'O HATSKEHUS

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmroienne mpeBpaieHust SHEPTruu
3apsOKEHHOTO KOHJIGHCATOPa B QHEPTHIO
n3inydyeHus ceeroauoa’ wiu "M3ydyenue
MPOTEKAaHUs TOKA B IICTIH, COACpIKaIeh
KoHaeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMANIOB (HAMPSHKEHUS) TIPU
IMOCIEA0BATEILHOM COCANHECHUN
KOHJIEHCAaTOpOB"

159

DuU3MYECKUN IIPAKTUKYM I10 TEME




"WccnenoBanue CMEIIAHHOTO COCAUHCHUS
pe3uctopoB" wiu "M3Mepenue yieabHoro
COINPOTUBIIEHUS IPOBOJAHUKOB'" WK
"WccnenoBanyue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JUTs1 JIAaMITbl HaKaJIiBaHUs"

160

PuU3NYECKUH IPAKTUKYM 110 TEME
"HaGnronenue anekrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOIO HOHA"
niu "HccrnenoBanue 3aBUCUMOCTH
COMPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEpUCTUKH auoaa"

161

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"KunemaTtuka"

162

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"Jlmnamuka"

163

Peseprubiit ypok. O6001meHNE 1
cucTeMaru3anus 3Haguil mo teMe "CraTrnka
TBEpAOro Tena"

164

PesepBublit ypok. O6001IeHE U
CUCTEMATHU3alHA 3HaHUH 10 TeMe ""3aKOHEBI
COXpaHEHUs B MexaHuKke"

165

PesepBusiit ypok. O6001IeHEe U
cucTeMaTu3anusa 3HaHuH 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun”

166

PesepBHrlit ypok. O600IeHNE U
crcTeMaTH3aIlus 3HAHUI 110 TeME




"Tepmoaunamuka. TeraoBbie MalIuHbI"

167

PesepBHeiit ypok. O600IIeHNE 1
cHCTEMaTH3alHs 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble Iepexoap"

168

PesepBHrIit ypok. O600IICHNE 1
CUcreMatTu3sanus 3HAaHUH 110 TEME
"DnexTpuueckoe mojue"

169

PesepBubiit ypok. O60011eHIE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"[ToCcTOSHHBIN 3JIEKTPUYECKHUN TOK"

170

PeseprubIit ypok. O6001eHNE 1
cucTemMaTu3alus 3HaHuil mo teme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJJMYECTBO YACOB I1O
ITPOTPAMME

170

16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobuvie | Ipaxrireckie u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
B3aumoelicTBr€e MOCTOSTHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHurtHoe mnoJe. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKIuu. [IpuHmn
2 CYNEPHO3UI[MYA MATHUTHBIX ToJIeH. JInnnun 1
MAarHUTHOW WHIYKIIUH
3 MarauTHO€ 10JIe TPOBOTHHUKA C TOKOM. 1
OnbIT OpcTena
Cuna Amrniepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJb.
7 JIBr>keHue 3apsiKEHHOM YaCTUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Permrenue 3agau 1
Pabota cunbl Jlopenna 1
10 Permrenue 3agau 1
1 MarsuTHO€ 1oJie B BEILIECTBE. |
deppoMarHeTuKHu, rnapa- u IuaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue heppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MaruutHoe mose"

14 Pemenne 3agau mo reme "MarautHoe noJie"

15 SIBNeHHE AIMEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BeKTOpa MarHUTHOM MHIYKLIMHA

16 OJ1C unaykuuu

17 3aK0H 3JICKTPOMArHUTHOW WHTyKITHH
®Dapanes

18 Buxpeoe anektpuueckoe noJsie. Toku @yko

| O/1C uHAYKIMU B IBUOKYIIUXCS

? MTPOBOTHUKAX

20 Pemenue 3agau

21 [IpaBuio Jlenna

2 NuayktuBHOCTH. KaTylika MHIYKTUBHOCTH
B IIENH ITOCTOSTHHOI'O TOKa

” SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprus MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemtenue 3amay

26 O00011IeHre U cucTeMaTU3aLs 3HAHUI 11O
Teme "DIeKTpoIuHaMuKa"

7 KonTtponbHas paboTa o Teme
"DnexkTpoauHaMuka"

)3 Konebarennruas cuctema. CBOOOJHBIE
konebanus. 'apMoHnUYecKue KoneOaHus

29 KunemaTnueckoe ¥ TMHAMHAYECKOC

OIIMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BoiBos
JIUHAMHUYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMATHYECKOTO OTTUCAHUS

31 Ammutyna u ¢aza Koyebanui
[lepnon u yacrora konebanuid. [Teprox
MaJIbIX CBOOO/IHBIX KOJIEOaHUIA

32 MaTeMaTH4ecKoro MasiTHuka. [lepruon
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHUKA

3 3aryxaromue kojaebaHus. BeiHyX1eHHbIE
koJsiebanus1. Pesonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koHpepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

17 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
TeMe "MexaHnudeckue Koiaeoanus"

18 DNeKTPOMAarHUTHbIE KOJIeOaHHUs.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsi/ia KOHJIEHCAaTOpa C aMIUIUTYA0U CHJIBI
TOKa B K0JIEOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTLHOM
KoJebaTeTbHOM KOHTYpE
3aryxarouue MeKTPOMarHuTHbHIE

41 KosebaHus. BeiHyXeHHbIE

QJICKTPOMAIrHUTHBIC KoJieOaHMs




[Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B LIETIH MIEPEMEHHOT0 TOKa

13 Karyika HHIyKTHBHOCTH B IIETTH
MEPEMEHHOTO TOKa

44 3axon Oma Jyis 3IEeKTPUYECKON Lienu
MEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICMCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onaHc B anekTpuueckoi nenu

47 Pemenue 3agau
W neansHbiif Tpancopmatop.

48 [TpousBoicTBO, IEpenaya U MoTpeOIeHNE
AIEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aneKTpo3Hepruu. KynpTypa ucnosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

5 O06o01eHre U cucTeMaTu3alus 3HaH|K 110
Teme "DIeKTpOMarHuTHbIE KoJieOanus"

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKHU 3ByKa

56 Wnudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paagnonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Pemienune 3a1a4 Ha MpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaiio

66

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBINA yroJl MOJHOTO BHYTPEHHETO
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yder B mpusMe. Jlucnepceus cera.
CoxxHbIN cocTaB Oenoro ceera. Llper




JInn3bl. DOKYCHOE PaCCTOSIHUE U

69 OTITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
cucTtemMax. YBEIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, IOTYIaeMBbIX C TOMOIIBIO
JIUH3

72 ['ma3 xak onruueckas cucrema

7 Pemenwue 3amau. [Ipeaens mpUMEHHMOCTH
reOMETPUYECKON ONTUKHI

74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUs

75 JHucnepcus cBera

76 Hurepdepennius creta

77 KorepeHTHbIe ICTOYHUKH. Y CITIOBHS
HaOJI0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3agau

79 [Ipumenenue unteppepeHun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Permrenue 3agau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemrenue 3agau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

26 O06o01IeHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




87 KonTtponsHast padota no teme «OnTuka» 1
['panu1lbl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXAaHUKH. 3aKOHBI AEKTPOAUHAMUKH U 1
MIPUHIIATT OTHOCUTEILHOCTH

29 [TocTynatel cienuanbHON TEOPUU |
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycnosue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHU U
COKpAIEHUE JITTUHbI

91 OHeprus ¥ UMITYJIbC PEISITUBUCTCKON 1
JaCTHIIBI

90 CBs3b MaccChl C SHEPTUEH U UMITYJIbCOM |
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TTOKOS

93 PaBHOBeCHOE TeTIOBOE U3ITyYeHNE 1

94 3akoH cMentennsa Buna 1

95 I'mnore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMIyibc GpoToHa 1

97 dotoaddext. OnwiTel A. I'. CroneTona. |
3akonbl pororddexra

08 VYpaBHenue DitHiTeitHa 1715 PoTodPdexTa. |
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIleGeneBa 1

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bounnel e bpoiins. JlinmiHa BoJIHBI e

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOITHOBOM yalln3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAILIAX
Crienurka u3MepeHnuii B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenne pacu€THbIX 3ama4
Kontponbnas padoTa no temam: "OCHOBBI

107 CTO", "KopmyckyaspHO-BOJIHOBOI
nyanism"

108 OTMBITHI IO UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctrynatel bopa

110 Bupel cniektpoB. CrieKTp YpOBHEHM SHEPTUU
aToMa BOJ0OpO/ia

11 CHnoHTaHHOE U BBIHYXJCHHOE U3Ty4eHUE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBaHeHko. 3apsig 1 MacCOBOE YKCIIO siapa.
H3otonsl. PainoakTMBHOCTH
3aKkoH paJroakTUBHOro pacnaja. CpoiicTBa

114 MOHU3UPYIOUIEro U3iIydeHus. BinusHue
PaaOaKTUBHOCTH HA KUBbIE OpPraHU3MBbl.
Jo3umerpus
DHeprusi CBA3U HYKJIOHOB B sipe. SnepHble

115 cuibl. JleexT Maccel saapa. SnepHbie

peakuuu. SnepHbie peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHOM
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-rintooHHas MOJENb afpOHOB

117

®usuka 3a npeaenamu CtanaapTHON
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHUECKHIX
00BEKTOB. METO/IbI aCTPOHOMHYECKHIX
HUCCIIEI0OBAHUI

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChEepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucrema. Connite. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHila u
3BE3M

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKTpaabHbIA KJIACC —




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIICA0BATEIIbHOCTU

125

Buyrpennee crtpoenune 38E31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomorun CoaHIa v 3BE37. OTallbl JKH3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06mna. Teopust bonbioro B3peiBa.
PenukToBO€ H3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpPOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"NUccneqoBanye MardiuTHOI'O ITOJIS
MOCTOSHHBIX MAarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dbeppomaruerukoB" unu "MccnenoBanue
JICHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPaKTUKyM 10 TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHue MarHUTHOW UHIYKIIUU
Ha OCHOBE U3MEpEHMs cuiibl Amnepa”

132

Du3NYECKUN IPAKTUKYM I10 TEME
"HccmeqoBanue IBICHUS




3IEKTPOMArHUTHOU MHIYKIUU'" WIH
"OnpeneneHne HHIYKIMU BUXPEBOTO
MAarduTHOTO I10JIA"

133

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue siBICHHUS CAMOMHIYKIIUN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYECKUH IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U IPYKUHHOTO
MAasiTHUKOB"

135

Pu3NYeCKU IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEIH NTEPEMEHHOTO TOKA"

137

DU3NYECKUH TPAKTUKYM I10 TEME
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeMe
"H3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja 1 JIUH3bI"

139

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BELECTBA (HAa IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PaCCEHBAIOIITNX
3"

140

PuU3NYECKU IPAKTUKYM I10 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJisipu3anuu ceera”

141

@uU3NYECKU IPAKTUKYM I10 TEME
"Onpenenenye UMITyJIbca U SHEPTUU
PeNATUBUCTCKUX YacTull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YaCTHUI B MArHUTHOM
nose)"

142

Pu3NYeCKU IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HcciienoBanus Gororddexra"” nim
"HccneqoBaHye 3aBUCUMOCTU CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHue noraomeHus: 6era-4acTui
aJlfoMUHHEM"

145

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habnronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM I1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3161" min "HaOmroneHus B TENECKOIT
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHUI"

146

O0o001Ienye ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOM M ATUYECKOM cepax
JIEeITEILHOCTH YeJIoBeKa

147

O060011eHre U crucTeMaTr3alys 3HAaHUH.
Ponb u MecTo pu3MKU U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eHre U cucTeMaTu3alus 3HaHuH.
Ponb dpusmdeckoit Teopuu B GopMupOBaHUN
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MECTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHre U cucTeMaTU3aLMs 3HAHUI 1O
teme "Kunematuka"

150

O00011IeHrEe U cucTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o0mIeHre 1 cucTeMaTr3aIys 3HaHUH 110
teme "Jlunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
teme "Craruka TBEpAoro rena"




153

O06o00mIeHre U cucTeMaTu3anus 3HaHU| 110
TeMe "3aKOHbI COXpaHEHUs B ME€XaHUKe"

154

O06o00meHne U cucTeMaTu3aus 3HaHUK 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TeroBbie
MaIIuHe"

156

O00011eHne U cCUCTEMATU3AIINS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110
Teme "DnekTpuueckoe mnojie"

158

O06o01enre 1 cucTeMaTru3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

159

O06001IeHre U cucTeEMaTU3aIMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O00011eHre U cucTeMaTU3aLMs 3HAHUI 1O
teMme "MaruurtHoe nose"

161

PesepBubiit ypok. O6001meHNE 1
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBuriit ypok. O6001IeHE U
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"Mexanndeckue Kojgeoanusa"

163

PesepBHriit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHeIe Kosebanus"




164

PesepBHsiit ypok. O600IIeHNE 1
crcTeMaTH3alKs 3HaHUH 110 TeMe
"MexaHn4yecKue U 3JeKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3anus 3Hanuii 1mo reme "Omruka"

166

PeseprubIit ypok. O60011eHNE U
cucreMarusamysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubiit ypok. O6001eHNE 1
cUCTEeMaTH3allusl 3HaHUH 110 TeMe
"KopmyckynsipHO-BOJIHOBOM yanu3m"

168

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reMe "duznka
atroma"

169

Peseprubiit ypok. O6001IeHNEe 1
cucTeMatu3anys 3HaHui mo reMe "duznka
ATOMHOTO SApa U JIEMEHTapHBIX YacTuIr"

170

PesepBubiit ypok. O6001meHNE 1
CUCTEeMaTH3allMs 3HAaHH 110 TeMe
"DneMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Msxumes I'.51., CunsikoB A.3. «Mexanuka 10 knace» yriy0aéHHbIH
ypoBenb, MockBa, «/[poga» 2020 rox

Msakuues I'.f1., CunsikoB A.3. «Mouexyasipaas pusuka. Tepmoannamuka
10 kiace» yriy0aéHnbiii ypoBeHb, MockBa, «/Ipoda» 2020 rox

MsikumeB I'.S1., CunsikoB A.3. «®u3zuka. JiaexkrpoguHamuka 10 — 11
KJIACChD) YIiIyO0JIéHHbIN ypoBeHb, MockBa, «Ipogpa» 2020 rox

Msxumes I'.51., CunsikoB A.3. «®u3zuka. Koaedoanusi u Boanbl 11 kiaace»
yriy0éHHnblii ypoBenb, MockBa, «IIpocBemenue» 2021 roa

Msaxkuues I'.f., CunsikoB A.3. «®u3zuka. Ontuka. KBanrosasa ¢pusuka 11
KJace» yriay0Jaénnnlii ypoBenb, MockBa, «IIpocBemenne» 2021 roa
PoivkeBnu A.IlL. «3apaunuk 10 — 11 kaacesn»,MockBa, «Ipoda» 2020 roa
Yapyrun B.M. «AcTtponomus 10 — 11 knace»,MockBa, «IIpocBemenne»2018
roa

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

Crenanona I'.H. «Coopnuk 3a1a4 no ¢pusuke», Mocksa,
«IIpocBemenne»,2000 roa

I'pomueBa O.U. «Coopuuk 3axa4 no pusuke»,MockBa, «Ik3amen»,2015 rog
bakanuna JL.IL., beaqonyukun B.E., Kozea C.M. «CoopHuK 3aaa4 no

pusuker,«IIpocBemenne», 1995 rox



Mapon A.E., I'oponeuxnii I.H., Mapon B.E., Mapon E.A. «3akonsl,
(opmyJibl, agropurmsl pemienus sagayy, Mocksa, «Ipogpa» 2008 rox
Boponuos b.A. — BeibsIMUHOB « AcTpoHOMUS», «/Ipoda» 2000 rox
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
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Caiut «PILI»
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