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HOACHUTEJIBHAS 3AIINCKA

[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
Takxke ¢ yu€tom (enepanbHOl pabouel mporpammbl BocnuTanus u Konueniuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUsI TEM U pa3JiesioB
y4eOHOTr0 MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN 00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBieHUWE O MLEJsAX, COAEpNKaHUM, OOuen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS U PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOiIEHHOTO YpPOBHSI IMO3BOJISIET PEATU30BATh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJIEHUST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKHX CIHOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI IS TNPOAODKeHHs 0oOpa3oBaHUs B
opraHmuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MH)XKCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1m0 ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yJbTaTaM O0y4aloluXcsi, OCBOMBIINX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
YIIIyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKH Ha YIIIYyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO TOJaM O0yUCHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay 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 YUUTENEH U
MPEAOCTABISIET BO3MOXHOCTH JUJISI  pealiM3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTo IpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBI BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBJICHUM, M3ydyaeMbIX XUMHEH, OHOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUS! HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMM CBOMCTBamu. M3ydeHue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kkypca (hU3uKH Ha ypOBHE CpEHEr0 0011Iero 00pa3oBaHusl MOJIOKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3HKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnoiaraeT HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
buzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc usuku yriryonéHHOTO YpPOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu 3ToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanmnu3yercsi NOCPEICTBOM BBEICHUS DIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTHH, a TaKKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENbHOCTHOTO noaxona. Jnsa pusuku peammzanust 3THUX
MIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJAb30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. g yrimyOiaéHHoro
YPOBHS — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanu3anuu  (PU3MUECKOro mMpakThukymMa. B mepBoM  cimydae
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
MPOBOMSITCS B Mpoliecce u3ydeHus paszaena (tembl). I[lpu 3Tom mox pabGotamu
MPAaKTHKyMa TIOHUMAETCsI CAMOCTOSITENIbHOE HCCIIEeI0OBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH1a O€3 TOIaroBoOi HHCTPYKIUH.

B mporpamme mo ¢usnke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHbIX pabOT M MpaKTUKyMa MpeJICTaBlIeHAa €IMHBIM TepeuHeM. Bbribop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIIBFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUS M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunBaeTcs
OBJIaJICHUE OOYYalONMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBAaHMS 3aBUCUMOCTEH (M3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKESHHBIX THIIOTE3.

Bonpiioe BHMMaHHWE YIEAAETCA PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/IaHHON (PU3MUYECKOW MOJEJbIO, MO3BOJSIONINE MPUMEHSTh
U3y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszfjena Kypca, Tak |
UHTETPUPYs NMPUMEHEHNE 3HAaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OObSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3HMYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BbrIOopa
buznuecKor MOJENHN JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpedoBanusMu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme II0
bu3MKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIMIOHHOE 000pYy/J0BaHHUE.

JleMoHCTpalmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3MKE KIFOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dbopMupyeTcst B BUC TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsS B pacyeTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LHU(PPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE HHTEpEca U CTPEMIICHHS OOydYaloIMUXCi K HAYyYHOMY
U3YYEHUIO TPUPOABI, Ppa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUW O HAyYHOM METOJE MO3HAHHUS U (POPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dbopMHUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIONIb30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, NOJArOTOBKA K
nanbHeineMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHrneM CIIeAyIoluX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYSIpHYI  (pu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPO(PHU3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAEC W IS NPUHATHAA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOJENTH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
VMHKXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
Gu3nYeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAaIH,
OIpPEENEHMS JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JICATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha YpPOBHE CpEOHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
oOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabdOT W ONBITOB C YYETOM HMHIWBUAYaTbHBIX
ocoOeHHoCTeN 00y4arommxcs.



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). 'unore3a. @U3MYECKH 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
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, MTHOBEHHAsl CKOpPOCTb) 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
rpaduxu.

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



KpuBonnuentHoe  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,
IBWKECHHE CHApsAIOB, LEMNHbIE, MIECTEPEHYATBIE W PEMEHHBIE IMEPENAyH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM 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 yriaoBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBuXKeHUA Tena, OpOILIEHHOrO TOpu3oHTalbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO 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 MmUpPOTHL. J[BHKeHHE
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. Koapdunuent tpenus. Cuiia CONpOTUBICHUS TpPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

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.

CpaBHeHME  PaBHOJCHCTBYIOIIEW  MNPUIOKEHHBIX 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 NAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



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

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
nErkuit OJIOK.

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

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUSI.

N3ydenune nBuxkEHUs Tpy3a HA Baldy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeIbHOE JBHKCHUE
TBEpAOro Teia. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTH Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIIETUYAThIE KOHCTPYKIIMH.

JHemoncmpayuu.

YcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKH, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUaIbHOM TOYKM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

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

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTEPUATbHON TOUYKHU.



[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 1iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm A HUACATbHOM KUAKOCTH KAaK CJIEACTBHUE 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 IBUKEHMUE.

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 padbomol, npaKkmukKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBUMU.

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. MouiekyasipHasi pu3uka ¥ TEpMOAMHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOocHOBaHWe. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



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

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

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-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 KOJIMUYECTBOM BemiecTtBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKONU TEOPUHU UJIEaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON YHEPTHEH MOCTYNAaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ JacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTy4YeHUEe HAHOMATEPHAJIOB.

Jemoncmpayuu.

Mogenu ABUXKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio peaqbHOro OpOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskenre MOJIeKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nccnegoBaHe U30MPOILIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yueHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHENIHME 1 BHyTpeHHHE napamerpol. [TapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEJIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — 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.

KBa3zucratnueckue u HECTaATUYECKUE TIPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JTyYEHHUE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI TMpH Teryonepenave. [lonstue 006
aanabaTHOM mpolecce.

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

Bropoii 3akoH TEpMOJMHAMHUKH [JI1 PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOAUT
eIMHCTBeHHAs aguabdara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOTHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUIMOHEP, AM3EIbHBIA W KapOIOpaTOpHBIA ABUIaTeNd, HapoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPAOOTKH «TETJIOBOW» U AIEKTPOIHEPIHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquabdaTndecKoM pacIiipeHuH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHONU TEIUIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjAeHcanusg. Mcnapenue u kuneHue. Y enbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATypPhbl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

Hedopmanum TBEpAOTO Tena. Pactsbkenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacipenre. AHTAQpMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMY TUIEHKAMH.

CwmauunBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auusi Tell W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, HOHUAIEKTPUKA U  TMOJYIPOBOJHHKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  mousis.  [IpoOubiii  3apsn.  Jluauum
HAIPSKEHHOCTHU AJEKTPpUUECKOro noiist. OAHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnumanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMAJIOB Il 3JIEKTPOCTAaTHYECKOTO MOoJisA (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI CynIepnO3ULNY ATIEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. [lore
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpPHO 3apsKeHHOM
OecKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH O3THX TOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

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

Jnsniextpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsniexrpudeckas
MIPOHUIIAEMOCTH BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPXKAIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO TOKa. MCcTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3axkon Oma [ yyacTKa IeTH.

DNEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaLICIBHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

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

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Oma mid
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYETYUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA N TTOTIEPEYHOT0 CEYSHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0Obl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CHJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuKym.

HccnenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

MN3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HampsDKEHUS JJIs  JIAMITbI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

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

HccnenoBanne pazHOCTH MOTEHIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTbH COMPOTUBICHHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOAHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJATAX. DJIEKTPOIUTHUYECKAS IMCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A1l FIEKTPOIn3a.

DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA U IIPAKTUUYECKOE IPUMEHEHHUE: Ta30paspsIHbIe
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAIIJIOB OT TEMIIEPATYyPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii pasps U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsiaa 0JHOBAJICHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl u3Mepenus GU3NYECKUX BEIUMYHUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nyecKkux BEIWYMH, HPOBEpKa MPEIIOKEHHBIX TUIMOTE3 (BbIOOp M3 padoT,
ONMCAaHHBIX B  TEMATHUYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

Me:xnpeaMeTHbIe CBSI3H.

WN3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COIEPIKATEIBHBIX MEKIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

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



TEOopusl, HAONIOAEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe IBH)KEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIM3alusl OMOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKU  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEILeCTBAa, MOJSpPHAs Macca, IOJy4eHHe HaHOMATepUaioB, TEIJIOBbIE
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 TEXHHUKE (FMPOCKOI, BOJOMET U JpYrue), JBUTrATeIb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEDP, TEXHOJIOIHH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, MU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIaMIIbl, TOJIYIIPOBOIHUKOBbIE PUOOPHI, TAJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonenicTBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl Jlopena.

MarunurtHoe noJjie B Benectse. @eppoMarHeTHKy, apa- U JUaMarHEeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  MHAYKIMM ~ 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.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TMOJI 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 AMIEpa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC wHAYKUMU B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: MHAYKIIMOHHAA
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[TaneHne marauTa B aJlOMUHUEBOM (MEeIHON) TpyOe.

SIBneHre caMOMHIYKITUH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHne NHIYKIIMU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMaTUYECKOTO OIHMCAHUSI.

Amvmntyna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)kaeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch K0Ie0aTENHHOTO IBHKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HIeaTbHON MOJIETTN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

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

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHcaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JIEUCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HANPsOKCHHWs TPH pa3iudHou (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

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

Wneanbubiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U MOTpedieHHE
BJIEKTPUYECKOU SHEPTHH.

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

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarONIUX 3JIEKTPOMATHUTHBIX KOJIEOaHH .

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHNUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO M MPUHLIUI IEUCTBUS TpaHCcPopMaropa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIe BOJIHBL. llepuosa, CKOpOCTh paclpoCTpaHEHUs U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MpeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUIKIIBI paguOCBA3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Aupakiini MEXaHUIeCKUX BOJIH.

AKyCTHYECKHUU PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIoMJICHHE, TTOIpU3aIus, udpakius, UHTephepeHITHS.

O6Hapy:xeHue HH(HPaKpacHOTO U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpoCTpaHeHUuEe CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeuyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOAHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(hEepUYecKOol JUH3BI OT €€ T€OMETPUH U OTHOCHUTEJIBHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTudeckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. MnaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMmepsl Kiacchueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimoHHas peméTka. YCIoBHE HAOIIOIACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM MAaJAEHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnuecknue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHue moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenune nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenue nokazaress NpeaoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pACCTOSIHMSI OT BelecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue hoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNECKONMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpdEpEeHIINN U MOJIIPU3AIIH CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPHUKA.

N3yuyenue nntepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX IIETSIX.

HaGmonenne nucnepcun.

Hab6monenne u uccnenoBanue qupaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tony4yeHue cnekTpa U3Iy4eHHUS] CBETOAMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3znen 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  NPpUMEHMMOCTHM  KJIAaCCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHue
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKOM YAaCTHUIIbI. DHEPIUs
ITOKOS.



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

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OmpeneneHue UMIYyJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0O U a0COJMIOTHO OTpaKarollyrd moBepxHocTh). OmbiTer [1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka uzmepenuit B Mukpomupe. COOTHOIICHHs] HeonpeaenEéHHOCTeN
I'eiizenbepra.

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

Jemoncmpauuu.

®doTor(ppeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IUIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenue nmocrosaaoi [Imanka Ha ocHOBe HccieoBanus GoTodddhexTa.

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 norjioiienue (GOTOHOB MPH MEPEXOAe 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 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas moznens sapa ['eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sigapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHUE paJrOaKTHBHOCTH HA >KHUBBIC
opranu3Msbl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl aapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpaluyy U UCCIIEI0OBAHUS AIEMEHTAPHBIX YaCTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUsS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHol Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3HKUA JIsi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeunasi akTUBHOCTb. MIcTouHuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalIbHBIN KJIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEIbHOCTA. BHYTpeHHEe 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 kBa3zapbl. YEpHbBIE IBIPBI B sSApax
rajakTHK.

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCHOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsT OTpPEeeCHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOILICHUHU.

Du3nYeCKUl MPAKTHKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIB30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OSKCIEPHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



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 W 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
(du3znueckoi Teopuu, posib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABJICHHWE, Hay4YHbIA (akT, rumnoresa, (GuU3MUEecKas BEJIMYMHA, 3aKOH,
TEOopus, HaAONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEbHBIE TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHWE CHCTEMBbl YpaBHEHHI. TpUroHOMETpuUYecKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QYHKIUN. [Ipu3Haku mnogo0ust TPEYroJbHUKOB,
ompeiesIeHHe TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoze, KoiedaTrenbHbIe
OBWKEHHUS B JKMBOM TMPUPOJE, DSKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEeW  Cpelsbl,
YJIBTPa3ByKOBasi JIMAarHOCTMKA B MEIMIMHE, ONTHYECKHE SBIEHUS B JKUBOU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTANINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHM3Mbl OOpa30BaHMsS KPUCTAJUINYECKOM pEHIETKH, CIIEKTPaJbHBIN
aHaIN3.

I'eocpagpua: wmarnutHble TIONIOCAa 3€MJIM, 3alIeKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SIKOOU, reHepaTop MEPEMEHHOT0 TOKA, WHAYKIIMOHHAs Ie4b,
JIMHUM 3JIEKTpoNepead, 31eKTPOJBUraTeNb, pajap, paIuoNpUEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHKH, SAEpPHAs DHEPreTHKAa M DKOJOTMYECKHE ACHEKTHl €€ pa3BUTHSL.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS [TPOI'PAMMEI 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 TMO3WIIUEH JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEILHOMN AEITEIBHOCTH, B TOM YUCIIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAKJAHCKONW  IMO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTBH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAkKJAHCKOTO
oOlecTBa, y4yacTBOBaTH B CaMOYIpaBICHUHM B 00pa3oBaTeIbHOU
Opra”u3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOM AESATEIBHOCTH.

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 OIICHUBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIJ|a B IOCTPOEHNUE YCTOWYUBOTO OYIYIIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEpEeC K pa3iIuyHbIM chepaMm npodeccuoHANbHON NeATeIbHOCTH, B TOM
qHucie CBS3aHHBIM C (U3MKOH © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyaylIel npodeccuu U peain30BbIBATH COOCTBEHHbIE
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
o0nacTu (HM3HUKHM HA MPOTSKEHUH BCEH KU3HU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

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

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEIbHOCTH 3KOJOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

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

OTIPE/ICTISATh e JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPaCcCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSX;

pa3pabaThIBaTh MJIAH PEMICHHS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTepHAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJIMHUPOBATh H  BBIIONHATH PabOTy B YCIOBHSIX pPEajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQJICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMU W METOJIAMU
bu3nYecCKoN HAyKH;



BJaJ€Th  HABbIKAMH  y4e€OHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

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

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pelieHUs, HaxOIUTh AapryMEHTBl I
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh W (POpPMYNIHPOBaTH COOCTBEHHBIE 3aJlaud B 0Opa30BaTEILHOM
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHLHO OCYIIECTBISTH TMOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWS B PA3NHYHBIX (popmaTax ¢
yua€TOM Ha3zHadeHUs WHPOpPMANMK W TEJICBOW ayIUTOPHUH, BBIOUpAs
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYHIECTBJISATh OOILIEHWE Ha Yypokax (UMK MU BO BHEYPOUHOH
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallM © CMATr4aTh
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 BO3MOYKHOCTEN KA 0T'0 YJEHA KOJUICKTUBA,

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

OLICHUBATh KAa4eCTBO CBOETO BKJIAaJa M KaXJIOrO0 YYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyUpoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsTh ~paMKd  Y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(Gu3HUKHN, TOCTOSHHO TOBBHINIATH CBOW OOpPA30BATENbHBIN M KYyJIbTYPHBIN
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 JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 UX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce AoCTHKEHHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimero oOpa3oBaHUsS Yy  00ydaronImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIMIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM WU3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh  DMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOM M J3TUYECKOM cdepax JeaTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

pazniuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
IpolLeccoB (sIBIEHUMN): HHepLHalbHAasg CcHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE majeHue, abconoTHO yhpyras jAedopmaius, abCOTOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pas3nuuath yCJIOBHS (TpaHUIBI, O0JaCTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, MOHMMAaTh BCEOOIMM XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE MPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBH)KCHHSI, (POPMYJIbI KUHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess miisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TPUHUUN  OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPIruM, CBSI3b PabOThl CUJIBI C HW3MEHEHHUEM MEXAHMYECKOW SHEPrUH,
yCIOBHUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HCIOIb30BATH
MaTeMaTH4IEeCKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOU IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KUHETHYECKOW DSHEPTrHed TEIUIOBOTO JBHKEHHS W KOHLEHTpALUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KWHETUYECKOU
SHEPrueu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaMEHd MOJEKYyJl U €ro TeMIIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsija, 3aKOH Kyinona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaKHBIE COOTHONIEHHUS: 3aKOHbI OMma JJisi ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJIbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi JHEprusi, padora CWIbI, LIEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJla YNPYroCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emiiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul aedopmanid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIfoTHasl Temreparypa Teja, paboTra B TepPMOAMHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeabHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmioBOro
JIBUTATEJS; DJIEKTPUUECKOE T0JIe, HAMPSIHKEHHOCTh AJIEKTPUUYECKOTO TOJI,
HanpsOKEHHOCTh TOJIST TOYEYHOT'O 3apsija WIM 3apsHhKEHHOro Iapa B
BaKyyM€ W B JUDJCKTPUKE, MOTEHUMAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  JJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOrO MOJIA
KOHJICHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JIBM)KEHUE 4YacTULl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKeHHE, Mu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALMs TEJl, SKBUIIOTCHIIMAJIBbHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

POBOJIUTH UCCIEOBAHNE 3aBUCUMOCTH OJHOUM (PU3NYECKOUN BETUUYUHBI OT
OPYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BHIBOIBI IO pPe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEITIOKEHHOW THITIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPeII0KCHHOU
TUTIOTE3bI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEpPHMEHTa, TMpakKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 3aJaHHOWM W HESABHO 3aJJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil MojaenH, OTBeuarolield TpeOOBaHUAM 3ajayw,
NPUMCHATH,  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(Gu3HUECKHX TEOpUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOI0B
pEelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOUTUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTATBl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaKKE UHTErPAlMKA 3HAHUKN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTMIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHEC SBJICHUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCaMH, C
MO3UIIUN IKOJIOTUIECKON O€30MaCHOCTH, MPEACTABICHUH O PAIMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PAa3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH JUIA JajdbHEHIIeTO pa3BUTHS YEIOBEYECKOTO
o011ecTBa;



MPUMEHATh pa3iuyHble crocoObl padoThl ¢ MH(poOpMalueil (puzndeckoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMAaIMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOATENILHOTO  NPUOOpETeHMs] HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUS IPOCKTHBIX U yU4E€OHO-UCCIEA0BATEIbCKUX PadoT;

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

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

K xonmy oGyuenuss B 1l knacce mpenMeTHblEe Pe3yJbTaThl Ha YIrIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

MOHUMATh Ppoib (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpA, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  NICSATEIIbHOCTH 4YEJIOBEKAa MW  JAIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIBbHOM, CUCTEMATU3UPYIONIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (GYHKIHMH (HU3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3MUIECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
MPOLIECCOB  (SIBJICHUM): OJIHOPOJHOE JJIEKTPUYECKOE U OJHOPOJHOE
MarHuTHOE TOJIS, TAPMOHUYECKHE KOJIeOaHUs, MaTEMaTHICCKUN MasSTHUK,
WJICAUIbHBIN TMPYXWHHBIM MAasTHHK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJIe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIE aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICJIIHN CBETA;

pa3iuyath yCJOBHUSl (TpaHULbI, OOJACTH) HPUMEHUMOCTH (HUIUUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3AKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBsa3p  DJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKAa,  IOCTYyJaThl  CHELHAJIbHOW  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeomnpenenéHHocteil [eiizeHOepra, 3aKOHbI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUHU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
NoJIsl, Pa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKUUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIMW, HHEPrus MAarHUTHOTO IOJIS
IPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAs JHEPrus,
SHEPrus TOKOS CBOOOJHOW YACTHUIBI, DHEPrus U UMIYJIbC (POTOHA,
MacCOBO€ YUCJIIO U 3apAll AlIpa, SHEPTHsl CBSI3U S1pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEpPEepeHIINS
BOJIH, Audpakuus, IJUCHEPCHs, TIOJHOE BHYTPEHHEE OTpakeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snuep, (Ppu3nyeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a 1 paOoThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJIA MPOBOJHHKA C
TOKOM, CUJIbl AMmIiepa u cuibl JIopeHua;

CTPOUTH H300pakeHHe, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEXIAJIIAKTHYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOINM 3BE31 U BeeneHHo;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nyueckux BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEIbHBIC TTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHI;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: MIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOTYUEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOro TPyla IpU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITBHBIX YCTPOIMCTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJB30BAHMM MaTeMaTU4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3/ieloB Kypca (PU3UKH, a TAaKKE MHTETpalli 3HAHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsI OOBSACHEHUS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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
JESITeIbHOCTH YEJIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA M TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepadOTKu U TpeAbsBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM pa3IMYHBIX COILUAJIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXKJIOTrO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISITh MOTUBAIMIO K Oyayiel nmpohecCHOHAIIBHOU NeATeIbHOCTH T10
CIICLMAJIBHOCTSM (U3UKO-TEXHUUECKOTO npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Kourpoabubie | IlpakTuuecku
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI e padoTbl
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 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 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 |
' HePEXOIbI
Hroro no pazneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1




4.2 IToCTOSIHHBIN 2IEKTPUYECKUN TOK 24
4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Pasnen 5. ®PU3HUECKHWI MPAKTUKYM
5.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosnunuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne n/m P Konrtpoiasbnbie | IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHas MHIAYKLUS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannyeckue Koyie0aHus 10
2.2 DneKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHu4ecKue 1 JIeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pasnesn 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsapHO-BOIHOBON Ayaln3m 15

4.2 ®dusuka atoma

4.3 ®du3nKa aTOMHOIO Spa U IEMEHTapHbBIX 5




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Pa3znen 6. PUSMYECKUM MPAKTUKYM
6.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro mo pazgeny 16
Paznea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MIPEIMETHOTO COJEPKAHUS U OMbITa 15
' NeSITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

®uszrka — pyHIaMeHTaJIbHas HayKa O
pUpoie

Hayunb1ii MeTO1 MO3HAHUS U METObI
nccaenoBaHusl GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUS B MPOILIECCE
no3HaHus npupoapl. Habmonenne u
9KCIIEPUMEHT B QU3UKE

Crioco0s1 m3mMepeHus: GU3NIECKUX BEITHYUH

AGCOIOTHAS M OTHOCUTEJIbHAS MTOTPEIIHOCTH
MU3MepeHul PU3NYeCKNX BETUUNH

MopenupoBanue B ¢pusuke. Posb u mecto
(¢u3ukH B GOpMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTHUYECKON
NeSITeNIbHOCTH JIFOeH

MexaHuueckoe JBMKCHUE. Cucrema oTcuera.
OTHOCUTENHLHOCTh MEXaHHYECKOT'O
JABMOKCHUA. HpHMaﬂ u o6paTHa;1 3aJa4yu
MCXaHUKHN

Paguyc-BekTop MaTepualbHOM TOUKH, €T0
IIPOEKIIMH Ha OCU KOOpAUHAT. Tpaekropusl.
Ilepememenne. Cxopocts. VX npoeknuu Ha




OCH KOOpJIMHAT

PaBHOMEpPHOE ITPSAMOIIMHENHOE IBUKECHHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABUKEHUS

10

CrnosxeHue nepeMelieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
ABUKCHUC C TIOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majienne. Y CKopeHue
CBOOOJHOTO MajJicHHS. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIOM K
TOPU3OHTY

15

KpuBonuneiitHoe npuxenue. [[Brxenue mo
OKPYXXHOCTH. YTJIOBas ¥ JIMHEHHAs CKOPOCTb.
[Tepuon u yactota. LleHTpOoCcTpeMUTENBHOE 1
MIOJIHOE YCKOPEHHUE

16

KontponsHas padota o reme "Kunemaruka"

17

[Tepsriif 3akon HptoToHna. MHepunanbHbIe
cucteMsl otcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ['anumes.
Heunepuuansssie cucTeMbl OTCUETA

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca




Bzaumopeiictue Ten. Tperuii 3akoH

19
Hprorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1ay Ha IpUMEHeHne 3aKkoHOB HrloToHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U
MHEPTHOM MaccChl

” Cuna TsSKeCTH U yCKOpeHHUe CBOOOHOTO
TaJIeHUs
JIB>xeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kerepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBM>KEHUE B )KUAKOCTH U ra3ze ¢ y4ETOM
CUJIBI CONIPOTHBIICHHUS CPEBI

26 Hasnenue. ['mapocrarnyeckoe gaBicHUE.
Cuna Apxumena

7 Ab6comotHo TBepzoe Teino. [loctynarensnoe
Y BpallaTelbHOE IBUKEHHUE TBEPAOTO Tella

)3 MOMEHT CuJIbl OTHOCUTEIIBHO OCH BPAILICHHUS.
[Lireuo cuiel
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. Y enoBus
paBHOBECHS TBEPAOIo Tena. Busl
paBHOBeECHs

30 Pemrenue 3agau




31

KonTtponsHas padota no teme "/[unamuka.
Craruka TBepaoro tena'

32

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LleHTp Macc cucTeMbl
MaTepHUalbHbIX TOUEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

33

NMnynbc cviibl M1 M3MEHEHUE UMITYJIbCA TENA.
3aKoH COXpaHEeHMsI UMITyJIbca. PeakTuBHOE
JBUKECHHE

34

MOMEHT UMITyJIbca MaTEpPUAILHON TOYKH.
[IpencraBnenue o COXpaHEHUU MOMEHTA
HMITYJIbCa B [IEHTPATbHBIX MOJISIX

35

Pemenne 3amau

36

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHun. ['paduueckoe mpeacraBicHne
paboThI CHITBI. MOIITHOCTH CHITBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUU
MaTepHaIbHON TOUKH

38

[ToTeHuManpHbIE U HETOTEHUUAIBHBIE CUIIBI.
IToTenimaneHas sHeprusi. Bropas
KOCMHMYECKasi CKOPOCTh

39

TpeTLH KOCMHUYCCKaAsA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIMAJIBHBIX CHII C
H3MEHEHHEM MEXaHMYSCKOM OHEPIUn
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHHUYEeCKOU SHEPTrun

40

YprrI/Ie " HCYIIPYIuC CTOJIKHOBCHHA.




YpaBHeHnue bepHyiuu 15 U1eanbHOM
AKUJKOCTHU

KoHnTponsHas padora o Teme "3aKoHbI

H COXPAaHEHHUS B MEXaHUKe"
Pa3BuTune npenacraBieHuii 0 Ipupoie

42 ternoTel. OcHOBHBIE MoJokeHust MKT.
Hudody3us. BpoyHoBckoe ABMKeHNE
Crtpoenue ra3000pa3HbIX, KUIKAX U TBEPIBIX

43 Tes. XapakTep IBHKECHUS U B3aUMOJICHCTBUS
YaCTHI] BEIECTBA
Macca u pa3Mepsl MOJIEKYIT (AaTOMOB).

44 KonnuecTtBo BemecTBa. [locrosanas
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [lIkana
Henscus

46 Pemtenue 3amay

47 Wneanpubiii ra3. I'a3oBbie 3aKOHEI

43 VYpaBuenue MenpaeneeBa-Knanelpona.
Pemrenue 3agau

49 AbcomoTHas Temnepatypa. 3akoH JlaiabToHa

50 N3ompornieccsl B uaeanbHOM rase ¢
MTOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA

51 I'padmyeckoe npeacraBiaeHe U30MPOLIECCOB:
M30TEpMa, U30X0pa, u306apa

52 OcnoBHoe ypaBHeHue MKT

53 Pemrenue 3agau

54 CBs3b a0COJIIOTHOM TeMmepaTypsl




TEPMOAVMHAMHUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOHN SHEPrueH NoCTyaTeIbHOIo
TEIIJIOBOTO JIBUKEHUS €€ YaCTHIL

55

O0001IeHME U CUCTEMATU3ALMS 3HAHUM 110
teme "OcuoBst MKT"

56

KontponsHas padota o teme "OCHOBBI
MKT"

57

TepmoauHaMuyeckas cucreMa. 3aiaHue
BHEIIHMX ycinoBui uis T/l cucreMsl.
Bremnne 1 BHyTpeHHUE TapamMeTpBl.
[Tapametps! T/] cuctemsl kak cpenHue
3HAQ4YEHMS BEJIMYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaAMUKH.
CamornpousBoJibHas penakcarus /1
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
VY ca0BUsS MPUMEHUMOCTH 3TOH MOACITH

60

VYpaBuenue MenpeneeBa-Knanelipona u
BBIpa)KEHUE /7151 BHYTPEHHEW SHEPTUu

61

Bripaxkenue asi BHyTpeHHEH SHEPruu
OJIHOATOMHOTO HJICAIbHOTO Ta3a.
KBa3ucraTuueckue u HECTaTUYECKUE
MIPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboTsl no rpaduky npoiecca
Ha pV-auarpamme

63

Tennonepeﬂaqa Kak CIoco0 M3MEHEHUS




BHyTpeHHel sueprun Tl cucremsr 6e3
COBepIIeHUS pabOTHI

64 KonBeknus, TemonpoBoIHOCTb, U3ITy4CHUE
KomnaectBo TennoTtsl. TemmoéMKOCTE Tea.

65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH
BeIlleCTBA. Y IelbHAs TEIJI0Ta CrOPAHUS
TOILJINBA

66 Pacuér konuyecTBa TEMIOTHI IPH
TerJIonepeave

67 [Tonsatue 06 annabaTHOM Tiporiecce. [lepBrrii
3aKOH TEPMOUHAMUKHI
KonunuecTBo TemnoTel 1 paboTa Kak MepbI

68 W3MEHEeHNs BHyTpeHHel sHeprun T /1
CHCTEMBI
BTopoii 3aKOH TEpMOAMHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
Heo6parumMocTh MpUPOTHBIX MPOIECCOB
[IpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIIHH.

70
KII,

71 MakcumanbHoe 3HaueHue KIT. [ukn Kapuo

72 Permrenue 3agau
OKOJIOTHYECKUE ACIIEKTHI NCIIOJIb30BaHUS

73 TEIUIOBBIX ABUTAaTelIel. TermioBoe
3arpsi3HEHUE OKpYKaroUIeH cpeibl

74 Pemienue 3agau

75 O00011eHrEe U cUCTEMATH3AIMS 3HAHUH 110

teMe "Tepmonnuamuka. TernoBbie MaHbI"




76

KonTtposneHas paboTa o teme
"Tepmoaunamuka. TernaoBble MAlIUHbI"

77

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenune n kunenue. Y 1eiapHas TEIIOTa
napooOpa3zoBaHus

78

HaceliieHHbIe 1 HEHACHIIIEHHBIE MAPHI.
KauecTBeHHast 3aBUCHMOCTb IJIOTHOCTH U
JTaBJICHUS HACBIILIEHHOTO apa OT
TEMIEPATYPhl, UX HE3ABUCUMOCTb OT 00BbEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIEPATYPbl KHIIEHUS OT JaBJICHUS B
KUIAKOCTH

79

Braxxnocts Bo3myxa. AGCOIIOTHAS U
OTHOCHUTEIIbHAs BIAXKHOCTh

80

Pemrenue 3agau

81

Trépnoe Teno. Kpucramnmyeckue u
aMmopdHbIe Tesa. AHU30TPOIIHS CBOMCTB
KpHUCTAILJIOB

82

IInaBnenue u KpucTaJuiu3anusi. Y,I[CJ'IBHaH
TCILJIOTA I1JIaBJICHUA. C}’6J'II/IM8,HI/I$I

83

Jedbopmaruu TBEpAOTO Tena. PacTsokenue u
cxartue. Casur. Monyne FOnra. Ilpenen
ynpyrux nedopmarmii

84

Temnosoe pacIupeHUcC )KPII[KOCTGIZ u
TBépI[LIX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KoJIeOaHU I qacTull BEIICCTBA

85

IIpeo6pazoBaHue s3Hepruu B (hazoBbIX
nepexo1ax




86

YpaBHEHHE TEIIOBOTO OamaHca

87

Pemenue 3amau

88

[ToBepxHocTHOE HaTshKeHHe. KanusipHbie
siBJIeHUS. J[aBieHre 1o MCKPUBJIEHHOM
MOBEPXHOCTHIO KUJIKOCTH. Dopmyna
Jlannaca

&9

O00011IeHNe U cCUCTEMAaTU3AIINS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3o0BbIe Mepexo bl

90

KonTtponpHas pabota o teme "ArperaTHbie
cocTostHUA BeniecTBa. @a3oBbie nepexoasl”

91

DnexTpusaus Teqa U e€ mposBICHUsI.
DIeKTpuYecKuil 3apsa. /IBa Buaa
aNeKTpudeckux 3apsanoB. [IpoBoaHuky,
TUDJIEKTPUKHU U TIOTYIPOBOJHUKU

92

DJIeMEHTapHbIN ANEKTPUUECKUI 3apsi. 3aKOH
COXPaHEHUS NEKTPUUYECKOTO 3apsa

93

B3aumoperictBue 3apsinoB. Toueunbie
3apsbl. 3akoH Kymnona

94

Pemrenue 3agau

95

SHGKTpI/I‘IeCKOG noie. Ero pelicTBue Ha
QJICKTPHUYCCKHC 3apsAabl

96

Hanpspk€HHOCTB 2JIEKTPUYECKOTO OJIS.
[Tpo6uslit 3apsa. JIuHuM HanpsHKEHHOCTH
IIEKTPHYECKOTO moJisi. OTHOPOAHOE
JNIEKTPUYECKOE I10JI€

97

IloTeHMaabHOCTH QJICKTPOCTATUICCKOI'O




noJs. Pa3HOCTh MOTCHIHAJIOB 1 HAIIPSKCHUC

[TorenumanpHas 3HEPTUs 3apsaa B

98 aNeKTpocTartuueckom noJje. [lorenmnuan
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U PA3HOCTH

99 MOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO
OISt

100 [TpuHIMT CyTIepIO3UITUH IECKTPHUSCKUX
noJien

101 Pemenue 3amau

102 [Toste Toueunoro 3apsiga. [losie paBHOMEpPHO
3apsKEHHOU cepbl
[Tone paBHOMEPHO 3apsKEHHOTO MO 0OBEMY

103 mapa. [lone paBHOMEpPHO 3apsiKEHHOU
0ECKOHEYHOM MI0CKOCTH

104 [IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBeCHs 3apsI0B

105 JMDIEKTPUKHU U TOTYIPOBOAHUKH B
ANIEKTPOCTATUYECKOM T10JI€
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJIEHCATOpa. DNEKTPOEMKOCTh MIIOCKOIO
KOHJIeHCcaTopa

107 [TapannensHoe coeqMHEHNE KOHACHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJIEHCAaTOPOB

109 DHeprus 3apsHKEHHOTO KOHACHCAaTopa

110 Pemenue 3anau




JIBr>keHre 3apsiKEHHOM YacTHULIbI B

i OJIHOPOJIHOM BJIEKTPUUECKOM T0JIe

112 Pemenue 3anau

113 O06o01IeHne 1 cucTeMaTru3anus 3HaHU! 110
TeMe "DnekTpuyeckoe noJie"

114 KonTtponsHas padoTa o teme
"DnexTpuueckoe mojue"
Cuna Toxka. [TocTostHHBIN TOK. Y CIIOBHS

115 CYILLIECTBOBAHUS IIOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

116 Hcrounuku Toxa. Hanpsbxenue u 3/1C

17 3akoH OMa Jij1sl yd4acTKa Lenu.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBUCUMOCTb CONPOTUBIIEHUS OJHOPOIHOTO

118 MPOBOJIHUKA OT €r0 JIJTMHBI U IO
MIOIIEPEYHOI0 CEYEHUs

119 VY enbHOe CONMPOTHUBIICHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarenbHOE, NapaIeNIbHOE,
CMELIaHHOE COEIMHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
nernei. [IpaBuna Kupxroda

122 Permrenue 3agau

123 PaGora snexrpuyeckoro Toka. 3akoH J[>xoyns
—JleHna

124 Pemienue 3agau

125 MoniHOCTb 2IEKTPUYECKOro ToKa. Ternosas




MOILHOCTb, BBIJIEIIIEMAsl HA PE3UCTOPE

126 Pewrenue 3agau 1

127 O/1C u BHyTpeHHEE COIIPOTUBIICHNE |
HMCTOYHHUKA TOKA

128 3axon Oma Juid MOJIHOM (3aMKHYTO) |
BIEKTPUYECKOU LETH

129 Pemenne 3amau 1

130 MonTHOCTh HCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanne 1

132 KonneHcarop B 11enu NOCTOSHHOTO TOKa 1

133 Pemrenne 3anau 1
Pemrenne 3amgau mo reme "llocTostHHBIN

134 1
AJIEKTPUYECKUN TOK"

135 Pemenue 3amay nmo teme "IlocTosTHHBIN |
AIEKTPUYECKUN TOK"
Pemrenue 3agay nmo reme "IlocTosIHHBIN

136 1
AJIEKTPUYECKUN TOK"

137 O06001eHre u cucTeMaTu3alus 3HaHu| 10 |
teme "TloCTOSTHHBIN ANeKTPUUYECKUN TOK"

138 KonTtponbHas padota o teme "IlocTossHHBIN |
3JIEKTPUYECKUN TOK"
DneKkTpuyecKas MpOBOJUMOCTb Pa3IMUHBIX

139 BEIIECTB. DJIEKTPUUECKUN TOK B METasIax. 1
CBepxXpoBOIUMOCTh
DIEeKTPUYECKUN TOK B pacTBOpax u

140 paciuiaBax 3J1€KTpoauToB. 3akoHbl dapanes 1

JJI BJICKTPOJIM3a




141

DneKkTpuyeckuit Tok B razax. [lnasma

142

DnexTpuuecKuil TOK B Bakyyme. BakyymHbie
puOOpHI

143

DNEeKTpUUECKUN TOK B HOJIYIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

PuU3NYECKUI IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANPSKEHUS B
LIENU TIOCTOSTHHOTO TOKA MPY MOMOIIIH
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
pubopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOI
naboparopueii o gusuke. [Ipumepst
n3MepeHus (U3NYECKUX BETUUUH MIPU
ITOMOIII KOMIIBIOTEPHBIX JaTYUKOB"

146

®u3nYecKuil MpakTHUKyM 1o Teme "N3yuenne
HEPaBHOMEPHOTO BMKEHHUS C LEIbIO
OIpeeIeHUsI MTHOBEHHOM cKopocTh"

147

DU3NYECKUH TPAKTUKYM 10 TEME
"HU3mepenue ycKkopeHus pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIB>KEHUH 10 HAKJIOHHOM TJIOCKOCTH' WU
"HUccnenoBanue 3aBUCUMOCTH ITyTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUH"

148

DuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHs CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUA Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

149

duznyeckuil NpakTukyMm 1o teme "M3ydyenne
JBIKECHHUS TeJla 110 OKPYKHOCTH C




IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" WU
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
06paHleHI/I$I KOHHYECCKOI'O MaATHHKA OT €10
napameTpoB"

150

PuU3MYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOJAEMCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa M0 HaKJIOHHOU
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHMOCTHU BPEMEHU JABMKEHUS Opycka
10 HAaKJIOHHOM IUIOCKOCTH Ha 33/1aHHOE
paccTOsIHUE OT €r0 Macchl"

151

Pu3NYEeCKUi IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIKNX B MIPYKUHE U
pe3nHOBOM 00pa3siie, oT ux aepopmarun"
ninu "N3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOHN Yepe3

nérkuii 010K"

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduireHTa TpeHus 1mno
BEJIMYMHE YIII0BOT0 KO3 PHUIIHCHTA
3aBucuMoctd FTp(N)" wim "HUccnenoBanue
JBUKEHHS OpYyCKa M0 HAKIIOHHOW TIOCKOCTH
C IepeMeHHBIM KO3 (UIIUEHTOM TpeHus "
win "M3yueHue ABMKEHHsI Tpy3a Ha Baly C
TpeHHeM"

153

DuU3NYEeCKUN PAKTUKYM I10 TEME
"HccnenoBanue yCIoBHM paBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS "




niu "KoHCTpynpoBaHuE KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMUUBOCTHU TBEPAOTO TENA, UMEIOLIETO
1011316 ONOpPHI"

154

PuU3MYECKU IPAKTUKYM 110 TEME
"N3mepenue umnynbca Tejia o TOpMO3HOMY
nyru" win "V3mepeHue cuibl TSIru, CKOPOCTH
MOJEINH 3JIEKTPOMOOUIIS U MOITHOCTHU CHJIBI
Tarn" win "CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa ¢ UMITYJIbCOM CHUJIBI" WU
"HccnenoBanue COXpaHEHHS UMITYJIbCA MIPU
yOpyrom B3aumoiericteun” uim "M3mepenue
KMHETUYECKOM SHEpruu Teja 1o TOPMO3HOMY

yTH

155

du3nYeCcKUil MpakTHUKyM 10 Teme "N3yuenne
M30TEPMHUECKOTO Mpoiiecca (PEKOMEHJ0BAaHO
WCIIOJb30BaHKue U(PoBOi JabopaTopun)"
uiu "M3yueHne n30XopHoro mpoiecca’ win
"U3yuenne n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUSA"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue yaenbHol TeIoEMKOCTU" WIH
"UccnenoBanue mporecca OCThIBaHUS
BemecTsa" win "HcciienoBanne aqnadaTtHoro
npouecca" unm "M3yuenue B3auMoCBsI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTIEHUS
JKUaKocTen"

157

duznyeckuil NpakTukym 1o teme "M3ydyenne




3aKOHOMEPHOCTEN HCTIapeHUs JKUAKOCTENH"
niu "M3Mepenue yieabHOM TEIIoThl
I1aByieHus abpaa" uinu "M3ydyenue cBONCTB
HachIlEHHBIX MapoB" nian "M3mepenue
a0COJIIOTHOM BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl 1apoB B nomenieHun". smepenue
K03 puimenTa moBEepXHOCTHOTO HATSKEHUS

158

@uU3NYECKU IPAKTUKYM I10 TEME
"HaGntoienue mpeBpaiieHust SHEPTruu
3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHI0
n3nydeHus ceeroanona’ uinm "M3yuenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKAIIEH
KoHAeHcarop" win "Pacnpenenenue
Pa3HOCTHU MOTEHITNAJIOB (HAMPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COEIMHEHUU
KOHAEHCATOPOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre CMENIAHHOTO COEONHEHMUS
pe3ucropoB' win "M3MepeHue yieabHoro
COTNIPOTHUBIICHHUS IMPOBOJIHUKOB" MITH
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JUTS JIAaMITbl HaKaJIuBaHUs"

160

DU3NYECKU IPAKTUKYM I10 TEME
"Habmronenune anekTpoiusa" uim
"N3mepenue 3apsiga 0JJHOBAJICHTHOTO HOHA"
nnu "Hccieqosanue 3aBUCHUMOCTH
CONIPOTHUBIIEHUS TEPMOPE3IUCTOPA OT
temneparypsl" uin "CHsATHE BOJIBT-
aMIIEpHOMN XapaKTepUCTUKU auoaa"




161

PesepBHelit ypok. O600IIeHNE 1
CUCTEeMAaTH3aIHsl 3HAHHIA 110 TeMe
"KunemaTtuka"

162

PesepBubiit ypok. O60011eHNE 1
CUCTEMAaTH3aI¥sI 3HAHWIA 110 TeMe
"Tunamuxa"

163

PesepBubIit ypok. O60011eHIE 1
cucreMarusanysa 3HaHui 1o teme "Cratuka
TBEpJ0TO Tena"

164

Peseprubrit ypok. O6001eHNE 1
CHUCTEeMaTH3alus 3HaHUI 10 Teme ""3aKOHBI
COXpaHEHUs B MEXaHUKe"

165

PeseprubIit ypok. O6001eHNE 1
cucrteMatu3anys 3Hagui 1mo reMe "OCHOBEI
MOJIEKYJISIPHOKUHETHYECKON Teopun"

166

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 110 TEME
"Tepmoannamuka. TenaoBbie MalvHb!"

167

PesepBubiit ypok. O6001meHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeEMeE
"ArperatHbie cOCTOSAHMS BellecTBa. Da3oBbie
nepexonr"

168

PesepBuriit ypok. O6001IeHE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Onextpuueckoe nose"

169

PesepBHrlit ypok. O6o01IeHE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"IIoCTOSIHHBIN 2JEKTPUUYECKUI TOK"




170

PesepBHelit ypok. O600IIeHNE 1
cucreMarusanus 3HaHui no teme "Toku B
pa3nuyHbIX cperax”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16




11 KVIACC

KoaudecTBO 4acoB

o
Jrj;n Tema ypoka Beero KoHTpoabHbI IIpakTH4eckue
e padoThl padoThI

B3aumoeiicTBr€e MOCTOSTHHBIX MarHuTOB U

1 IIPOBOJIHUKOB C TOKOM. MarHutHoe mnoJe. 1
I'unore3a Ammnepa
Bekrop marautHOM mHAYKIMK. IIpruHImMn

2 CYNEPHO3UIIMA MATHUTHBIX TNToJ1ed. JInnun 1
MAarHUTHOW MHIYKIIUH

3 MarauTHO€ 10JIe TPOBOTHHUKA C TOKOM. 1
OnbIT OpcTena

4 Cuna Amriepa, €€ HanpaBJICHHE U MOIYJb 1

5 Pemtenue 3amay 1

6 [Ipumenenne 3akoHa Amriepa. |
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHua, €€ HanpaBiIeHUE U MOYJIb.

7 JIBr>keHue 3apsKEHHON YaCTUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Permrenue 3agau 1

9 Pabota cunbl Jlopenna 1

10 Permrenue 3agau 1

1 MarsuTHO€ 1oJie B BEILIECTBE. |
deppoMarHeTuKHy, napa- 1 IuaMarHeTuKu

12 OcHoBHBIE CBOMCTBa PePPOMArHETUKOB. |

[Tpumenenue hpeppoMarHeTHKOB




13

Pemrenue 3agaq mo reme "MarautHoe mose"

14 Pemtenue 3amgau no teme "Marautaoe mose" 1

15 SIBneHue ANeKTPOMArHUTHON MHIYKIIUH. |
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU

16 OJ1C unaykuuu 1

17 3aKOH AMEKTPOMATrHUTHON UHIYKIIUH |
®dapanes

18 Buxpeoe anekrpuueckoe noJsie. Toku @yko 1

19 O/JIC nHAYKIHNH B ABMOKYIIMXCS] IPOBOIHUKAX 1

20 Pemenne 3amau 1

21 [TpaBuno Jlenmna 1

” NunyktuBHOCTH. KaTynika HHIYKTUBHOCTH B |
IS TTOCTOSTHHOT'O TOKa

o SBnenne camounaykiuu. IJ1C |
CaMOMHAYKIINHU

24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C |
TOKOM. DJIEKTPOMarHUTHOE T0JIe

25 Pemtenue 3amay 1

26 O0001Ienre ¥ cucTeMaTH3alys 3HAHUH 110 |
Teme "DIeKTpoIuHaMuKa"

7 KonTtponpHas padoTa o Teme |
"DnexkTpoauHaMuka"

)3 KonebarenbHas cucrema. CBOOOIHEBIC |
konebanus. ['apMoHnUYecKue KoneOaHus

29 KuneMaTtnueckoe 1 JMHAMHUYECKOE OIMMCAHUE |

KoJIeOaTebHBIX JIBHKCHUH




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

30
KOJICOaHUW U3 WX SHEPTreTHIECKOTO U
KHHEMAaTHUYECKOT'O OIHCAHUS

31 Ammutyna u ¢aza Kosebanui
[lepuon u yactora kosiebanuii. [lepron
MaJIbIX CBOOOIHEIX KOJIeOaHUMi

32 MaTeMaTH4eCKOro MasiTHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHHUKA

33 3aryxaromue kojaebaHus. BeiHyXIeHHbIE
KkoieOanus. Pesonanc

34 ABTOKOIEC0aHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJiIeOaHUsI B MY3bIKaJIbHBIX HHCTpYMEHTaX"

37 O000111eH1E U cCUCTEMATH3AIMsI 3HAHUH 110
TeMe "Mexannueckue koaedanus"

18 DNIeKTpOMarHUTHbIE KOJICOaHUsI.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTY/IBI

39 3aps/ia KOHJIEHCATOpa C AaMIUIUTYA0U CHJIBI
TOKa B KOJIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEHUs YHEPTUU B UJICATTbHOM
KoJiebaTeTbHOM KOHTYpE

A1 3aryxaromue 3MeKTPOMarHUTHbIE KOJIeOaHMsI.

BLIHY)KI[GHHHC QJICKTPOMAIrHUTHBIC




KoJicOaHus

IIepemeHnHbI# TOK. Pe3ucTop u KOHAEHCATOP B

42 LIENIU IEPEMEHHOTO TOKa

13 Karymika uvHIyKTUBHOCTH B IIETTH
MIEPEMEHHOT0 TOKa

44 3axoH Oma Juis 3IEeKTPUYECKO Lenu
MIEPEMEHHOT0 TOKa
MoniHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JENUCTBYIOLIEE 3HAYCHUE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3oHnaHc B anekTpuueckoi nenu

47 Pemrenne 3anau
Wneansusbiif Tpancdopmarop. [IponssoacTso,

48 nepeaada u moTpedaeHue AIeKTPUIESCKON
SHEpPruu
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aneKTpo3Hepruu. KynpTypa ucnosib30BaHus
AJIEKTPOIHEPIHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Permrenue 3agau

5 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KoyieOanus"

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Wndpassyk u ynprpassyk. LllymoBoe




3arpsi3HEHHE OKPYKAIOIICH CpeIbl

57

Pemenue 3amau

58

SJIGKTpOMaFHI/ITHI)IG BOJIHBI. I/ISJIy‘-ICHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 3MeKTPOMarHuTHbIX BoJH. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

60

[IIkaJia 37€eKTPOMarHMTHBIX BOJIH.
[IpuMeHeHne 3I1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIATIB paTUOCBSI3U U TEICBUACHHUS.
Paanonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

KonTtponbHas padota o teme "Konebanus u
BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHUsI CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeTa. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeNb NpeIoMIICHUS.
[TonHOE BHYTpEHHEE OTPaXKEHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpPAKEHUS

67

Pemenne 3amaq Ha MMPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA




Xon yder B mpusMe. Jlucnepeus csera.

68 .
CrnoxHbIii coctaB 6eroro cBera. Lipet

69 JInn3bl. DOKYCHOE PaCCTOSIHUE U ONITHYECKAsS
cuJia JIMH3bI

70 [Toctpoenue n300paskeHMi B IMH3aX U UX
cucTeMax. YBEJIUYEHUE JINH3bI
Pemenune 3agau Ha mocTpoeHue

71 M300paxKeHMil, MOJIy4aeMbIX C IIOMOIIBIO
JIUH3

72 I'ma3 kak ontryeckas cucteMa

73 Pemenne 3amau. [Ipeaens npuMeHIMOCTH
reOMETPUYECKON ONTUKHI

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemrenue 3agau

79 [Ipumenenue unteppepeHun

80 Judpakuus cBeTa

81 JudpakuronHas pemeéTka. Y cloBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Permrenue 3agau

23 [Tonepeunocts cBeTOBBIX BOJH. [lomnsipusanus
cBeTa

84 Pemrenne 3agau




85 CBeToBbI€ SIBJIEHUS B IPUPO/JIE 1

26 O06o00meHre U cucTeMaTru3aus 3HaHUK 10 1
teme "OnTuka"

87 KonTtposnesHast padota no Teme «OnTuka» 1
['paHUIBI MPUMEHIUMOCTH KJTACCUICCKOM

88 MEXAaHUKH. 3aKOHBI AEKTPOAUHAMUKH U 1
TIPUHIIATT OTHOCUTEIIEHOCTH

29 [TocTynaTel cienuanbHOM TEOPUU |
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobpazoBanus Jlopenmna. Ycmosue

90 MPUIUHHOCTH. OTHOCUTEIBHOCTh 1
OJTHOBPEMCHHOCTH. 3aMeJIJICHHE BpEMEHU H
COKpAIEHUE JITTUHbI

01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM |
YaCTHULIbI

9 CBs13b Macchl € SJHEPrUeH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIBI. DHEPTHsI TOKOS

93 PaBHOBeCHOE TeMIOBOE U3ITyYeHUE 1

94 3akoH cMmenieHus: Buna 1

95 I'unoresza M. I1nanka o kBantax. ®OTOHBI 1

96 DHeprus U uMNynbc GpoToHa 1

97 ®otorddext. OnbiTel A. I'. CToneTona. |
3akoHsb! poTodrdexra

08 VYpaBHenue DiiHireliHa 1 GoTorPdexra. |
"Kpacnas rpanurma" ¢potosddexra

99 JlaBnenue cBeta. OnbiTel 1. H. JIeOGeneBa 1




100

BoHoBEIE CBOMCTBA YaCTHII

Bouns! ne bpoins. JlimHa BosHbL A¢ bpoiis

101 Y pa3Mepbl 00JIaCTH JIOKATU3aluU
JBH>KYIIEHCS] YaCTULbI

102 KopryckyssipHO-BOITHOBOM Tyann3m

103 Judpakuus >1eKTpOHOB Ha KpUCTaLIaxX
Crienn¢uka u3mMepeHuil B MUKPOMUDPE.

104 CooTHollIeHHs HEOTIpeAeTIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenne pacu€THbIX 3a1a4

107 KonTtponbnas padota mo temam: "OCHOBBI
CTO", "KopnycKyaapHO-BOJIHOBOM Ayanu3m"

108 OMBITHI 110 UCCIIETIOBAHUIO CTPOEHUS aTOMa.
[Tnanerapnas mozaens aroma Pesepdopaa

109 [Toctynater bopa

110 Bunel ciektpoB. CrieKTp YpOBHEHM SHEPTUM
aToMma BOJ0OpO/ia

11 CHOHTaHHOE U BBIHYXJCHHOE U3y4eHUE
CBETa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 MBanenko. 3aps 1 MacCOBOE YKCIIO sapa.
H3oTtonel. PagnoakTuBHOCTH
3aKoH paanoaKkTUBHOTO pacnajaa. CBoiicTBa

114 MOHU3HUPYIOLIETO U3JIydeHus. BiusHue

PAaANOAKTUBHOCTH HA )KUBBIC OPraHU3MBbI.




Jo3unmerpus

115

DHeprusi CBSA3U HYKJIOHOB B sijipe. SnepHble
cwibl. Jledext maccel sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTEKThl Pa3BUTHUS SIACPHOM
SHEPreTUKHU

116

MeTo1bl perucTpanyu U UCciaea0BaHUs
AJIEMEHTapHbIX yacThll. OyHJaMeHTaIbHbIE
B3aMMOJENCTBHS. baproHbl, ME30HBI 1
nentoHsl. [Ipeacrasnenue o CtanaapTHOM
Mozenu. KBapk-rintooHHass MOJENb apOHOB

117

®wu3suka 3a npenenamMu CTaHIAPTHOW MOJIETH.
Témuas Matepusi U TEMHasi SHEPTHSL.
EnuncTBO (hm3mueckoit KapTHHBI MUpa

118

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOBI KOCMHYECKHIX
00BEeKTOB. MeTO/IbI aCTPOHOMHYECKHX
HUCCIIEI0OBAHUI

120

COBpeMeHHHC OIITHYCCKHUE TCICCKOIIBI,
PaauOTCIICCKOIIbI, BHeaTMOC(I)CpHaH
ACTpOHOMUA

121

Bun 3B€3anoro He6a. Co3Be3us, spkue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKEHUE

122

ConHeuHas cucTeMa. COJ'IHI_Ie. ConHeyHas
aKTUBHOCTh. ICTOUHHMK SHECPrun COJ'IHI_Ia 151




3BE3T

123

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTUKHU.
Jnarpamma "crekTpajibHbIA KJIacc —
CBETUMOCTD"

124

3BG3I[I)I TJIaBHOM ITOCJICA0BATCIIbHOCTH

125

Buyrpennee ctpoenune 38€31. COBpeMeHHbBIE
MPEJICTABICHUS O MTPOUCXOKICHUHN U
spororun CoHIa U 3BE31. DTambl )KU3HA
3BE3]

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajnakTuk. YEpHbIE ABIPHI B sIpax rajlakTUK

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xab06mna. Teopust bonbioro B3peiBa.
PennkroBoe nznyueHue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnpie npo0ieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MariuTHOI'O I10JIS
nOoCTOSHHEIX MaruuToB" win "Uccienosanue
CBOWCTB (peppOMArHeTHKOB" HIIN
"UccnenoBanue AeHCTBUS MOCTOSHHOTO
MAarHuTa Ha pamMKy ¢ TOKOM"

131

DuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuiibl AMnepa" wnn "HU3yuenune
3aBUCHMOCTH CUJIbI AMIIepa OT CHUJIbI TOKA"
nnu "OnpeneneHne MarHuTHOM MHAYKIIMY Ha
OCHOBE U3MEpEHMsI CUiIbl Amnepa”




132

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"UccnenoBanue siBIICHUS SJIEKTPOMArHUTHOM
uHaykuu" wim "Onpeaenenue MHAYKIUNA
BUXPEBOTO0 MarHUTHOTO NoJIs"

133

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS CAMOUHIYKIIUA"
nin "COopka MOAENHU 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

®uU3NYECKUI IPAKTUKYM I10 TEME
"U3mepenue nepuoia CBOOOIHBIX KoJIeOaHU
HUTSHOTO U MPYKWHHOI'O MasiTHUKOB"

135

Pu3NYEeCKU IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yepes
MOCJIEA0BATEILHO COEIUHEHHBIC
KOHJICHCATOP, KaTYIIKY U Pe3UCTOP" WIIH
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIeY IEPEMEHHOT0 ToKa"

137

du3nyYecKui MpakTUKyM 10 Teme "N3yuenue
rapamMeTpoB 3BYKOBOW BOJIHBI"

138

DuU3NYECKU IPAKTUKYM I10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexna" win "Ilonyuenne nzo6paxeHus B
CUCTEME U3 IIOCKOTO 3epKayia U JIMH3bI"

139

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO




paccTosiHUA OT BEIECTBA (Ha IpUMepe
xuakux auH3)" wm "M3mepenue GpokycHOTo
paccTosTHUS PacCEeUBAIOIIMNX JIMH3"

140

PuU3NYEeCKU IPAKTUKYM I10 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHINH
U NoJIsipu3anuu ceera”

141

@uU3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCca U SHEPTUU
PeNATUBUCTCKUX YacTull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YaCTHUI B MAarHUTHOM
nose)"

142

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3mepenune nocrosHHOM [1nanka Ha ocHOBE
uccnenoanus porodddexra" wim
"HccneqoBanue 3aBUCUMOCTU CHJIBI TOKA
4yepe3 CBETOMO OT HalpsHDKeHU"

143

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

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
WCIOJb30BaHUEM Jo3uMeTrpa” win "M3ydenue
MOTJIONIEHU OeTa-4yacTHI] aJTFOMUHUEM"

145

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habnronenus 3B&€31HOrO HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3BE31b1" MM "HaOiroienust B TEJIECKOIT
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHUI"

146

O06o01enye ¥ cucTeMaTu3anus 3HaHui. Poin
(bMBUKHM U ACTPOHOMHH B SKOHOMHUECKOM,
TEXHOJIOTHYECKOM, COITMAIILHON M S THIECKOH
cdhepax IesaTeTbHOCTH YeJI0OBEKa

147

O0001IeHne 1 cucreMaTu3anus 3HaHui. Pois
1 MeCTO (PM3UKHU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

148

O06o0menue u cucTeMaru3arus 3Hanuid. Posb
(dbuszuveckoit Teopuu B (HopMUPOBAHUHT
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHre U cucTEMaTU3aLMs 3HAHUN 110
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o0mIeHre 1 cucTeMaTr3arys 3HaHUH 110
teme "JIlunamuka"

152

O06o011eHre U cucTeMaTu3aus 3HaHU| 10
teme "Craruka TBepAoro rena"

153

O00011IeHNE U CUCTEMATU3ALINS 3HAHUN IO




TeMe "3aKOHbI COXpaHEHUS B ME€XaHuKe"

154

O06o001IeHre U cucTeMaTu3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O06o01IeHne 1 cucTeMaTr3anus 3HaHU! 110
teme "Tepmonnnamuka. TeroBbie MaHbI"

156

O0001IeHne 1 cCUCTEMAaTU3AIIUS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe Mepexobl"”

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110
TeMme "OnekTpuueckoe mnojie"

158

O0600611eHre U crucTeMaTu3alus 3HaHu| 1o
teMe "I10CTOSIHHBIN ANEKTPUYECKUI TOK"

159

O06001IeHne U cucTeEMaTU3aLis 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 110
teMme "MaruurtHoe nosje"

161

Peseprubiit ypok. O6001meHNE 1
CUCTeMaTH3allMsl 3HAaHH 110 TeMe
"DnekTpoMarHuTHas MHAYKIUS"

162

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

163

PesepBurlit ypok. O6001IeHEe 1
cucTeMaTH3alus 3HaHUH 1o Teme
"DneKTpoMarHuTHeIe KosebaHus"

164

PesepBHrlit ypok. O6o0IeHEe 1




CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"MexaHUYeCKUE U 3JIEKTPOMarHuTHbIE
BOJIHBI"

165

PesepBubiit ypok. O60011eHNE 1
cucreMaru3anus 3Hanui 1mo reme "Omruka"

166

PesepBubIit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Pesepsubiit ypok. O60011eHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

PeseprubIit ypok. O6001eHNE 1
cucreMaTru3anus 3HaHuu no teMme "dusznka
atoma"

169

Peseprubrit ypok. O6001eHNE 1
cucTeMaru3anys 3HaHui mo reMme "duznka
ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YacTHIl"

170

PesepBHbIit ypok. O600mEeHe 1
cucTeMaTu3anys 3HaHui 110 TeMe "DI1eMEHTEI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. Konebanus v Bonnsl, 11 xirace/ Mskumes I'.51., Cunsaxos A.3.,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuimoHepHOE
obmectBo «M3aatenscTBO «IIpocBemnieHue»

» ®usuka. Mexanuka, 10 knacc/ Maxumes I'.41., CunsakoB A.3., O0miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIIECTBO
«3narenscTBo «IIpocBemienne»

» Gusuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., O61IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAy;
AxrmmonepHoe obmiectBo «M3marensctBo «IIpocBemnienne»

» duszuka. Ontuka. KpanToBas gusnka, 11 kinacc/ Makumies I'.5., CunsikoB A.3.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Dnekrpoaunamuka, 10-11 xnaccel/ Mskumes . 4., CunsikoB A.3.,
OO0111eCTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEPHOE

obmectBo «M3marensctBO «IIpocBemnienue

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA



®uzuka A.Il. PeimkeBuu 3agaunuk 10-11 knacc OOO "dpoda"
Coopnuk 3anau no ¢usuke 10-11 kmace /I'.H. Ctrenanosa, AO "M3naTenbcTBo

"IIpocBenienne”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[Tnardopma: Yuu.py, AKnacc, [IOK, https://infourok.ru/, https://resh.edu.ru/
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