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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa 1o ¢gu3uke Ha ypOBHE CpeIHEro oouero oopazoBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHUW M TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbI, MPEACTABICHHBIX B
dI'OC COO, a Takxke ¢ yd€toMm denepalbHON paboyel MporpamMMBbI
BocnuTanus W KoHuenuuu mpenonaBaHus ydeOHOTO IpeaMmeTa
«Duzuka» B 00pazoBaTelbHBIX opranuzanusax Poccuiickoit deneparum,
pealn3yIoIUX OCHOBHBIE 00pa30BaTEIbHbIE TPOIPAMMBI.

[IporpaMmma mo ¢Qusuke ompenensieT 00sA3aTeIbHOE MPEIMETHOE
COZIepKaHUE, YCTAHABIMBAECT PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTD
M3Y4YEHHs TEM M  pa3fesnoB Yy4yeOHOro mpeaMera ¢ y4dy€rom
MEXIIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO
nporuecca, BO3PAacTHbIX 0coOeHHocTel oOyuwaromuxcs. [Iporpamma 1o
¢bu3uKke Ha€T MpeICcTaBlIeHUE O IENAX, COMCP)KaHHWH, OOIIEH CTpaTerhH
oOy4eHus1, BOCIIUTAHUS U Pa3BUTHUS O0YUAIOUTNXCA CPEICTBAMU yUeOHOTO
npeaMmeta « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenne Kypca (u3uku yriayOlEHHOTO YpOBHS IMO3BOJISET
peanu3oBaTh 3aa4u MpodecCHOHANTBHOW OPHUEHTAIMM, HAIPaBJICHO Ha
CO3JaHUE YCJIOBHM JUIsl MPOSIBICHUS CBOMX MHTEIUIEKTYalbHBIX H
TBOPYECKUX  CIIOCOOHOCTEN  KaXIhlM  OOydYarolIuMCsl,  KOTOpBIC
HEOOXOAMMBI ISl TPOJOJDKEHHMS] 00pa3oBaHUSI B OpraHU3aluix
poeCCUOHAILHOTO 00pa30BaHUs MO PA3IMYHBIM (DU3UKO-TEXHUUECKUM
Y MH)KEHEPHBIM CTICIIUATBHOCTSIM.

B nporpamme no pusuke onpenensiroTcs IUIaHUpyeMble pe3yIbTaThl
OCBOEHHUSI Kypca (PU3MKM Ha YPOBHE CPEAHEro OOIIero 0oOpa30BaHUAL:
JUYHOCTHBIE, METANIPEeIMETHBIE, TPEIMETHBIC (Ha YTITyOJIEHHOM ypOBHE).
Hay4HO-MeTOo1070rn4eckoil OCHOBOM 1Jisi pa3pabOTKu TpeOOBaHM K
JUYHOCTHBIM,  METampeAMETHbBIM UM  MNPEIMETHBIM  pe3yjbTaTaM
00y4aroluxcsi, OCBOMBIIUX MPOrpaMMy MO (PU3HUKE HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs HAa YIIIyOJIEHHOM YpOBHE, SBIISIETCS CHCTEMHO-
NEeATENbHOCTHBIN OIXOI.

[Iporpamma o pu3MKe BKIFOYAET:

IUTAHUPYEMBIE  pe3yNbTaThl  OCBOGHHS Kypca (Qu3MKH  Ha
yrayOaéHHOM ypOBHE, B TOM YMCIIE MPEIMETHBIC Pe3yJbTaThl MO Tojam
o0yueHus;

coJiep;kaHue yuyeOHoro npeamera «Ousuka» mno rogam o0ydeHus..



[Iporpamma 1o ¢u3MKe UMEET NPUMEPHBII XapaKTep U MOKET ObITh
WCIIONIb30BaHa YYUTEISIMUA (U3HUKHU [JIsl COCTABJICHHUS CBOMX pPabOunx
MIPOTPaAMM.

[Iporpamma 1o ¢u3MKEe HE CKOBBIBAET TBOPYECKYIO HHHUIIUATHUBY
YUHUTENIEH U MPEeIOCTaBISET BO3MOXKHOCTH ISl pEau3aliK Pa3InyHbIX
METOJIMYECKUX TOAXOA0B K TPENoAaBaHUI0 (U3UKH Ha YIIIyOJIEHHOM
YpOBHE TIpU YCIOBHH COXpaHEHHsS O0S3aTENbHONW YacTH COJCpKaHUS
Kypca.

du3nka Kak Hayka o0 HauboJiee 00X 3aKOHAX TPUPOIbI, BHICTYIIAS
B KauecTBE Y4eOHOTO MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAT
B CHCTEMY 3HaHUU 00 okpyxaromeM mupe. IKompHBINH Kype QU3HKU —
CUCTEMOOOpa3yIOIIMi ISl €CTECTBEHHO-HAYUYHbIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4aeMbIX  XHMHEH, Ouosorueit, ¢usuveckoil reorpadueir u
acTpoHoMued. lcmonb30BaHWE W aKTUBHOE MPHUMEHEHHE (PU3NYECKUX
3HaHWU OMpEAeNUIO XapakTep W OypHOE pa3BUTHE pPa3HOOOpPa3HBIX
TEXHOJOTMl B cepe SHEpPreTuKkH, TPAHCIOpPTa, OCBOEHUS KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpUajoB C 3aJaHHBIMU CBOWCTBaMH. M3yueHwue
(GU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaromierocs, B (QOpMHUpOBaHHE YMEHUI
MPUMEHSATh HAYYHBI METOJ MO3HAHMS TP BBITOJTHCHUN UMH YUEOHBIX
HCCIICIOBAaHUM.

B ocHOBYy Kypca (u3HuKu Ha ypoBHE CpeHEro 001ero oopazoBaHus
MOJIOKEH PAI UJIEH, KOTOPhIE MOKHO PacCMAaTPUBATh KaK MPUHIIMIIBI €T0
MOCTPOEHUSL.

Hoea uyenocmnocmu. B COOTBETCTBUH C HEW KypcC SIBISIETCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKHUT MaTepuanl U3 BCEX PA3CIIOB
(Gbu3MKHM, BKIIOYAEeT KAaK BOMPOCHI KIACCHYECKOW, TaK U COBPEMEHHOM
¢bu3uku.

Hoen zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepuan Kypca
¢u3ukn oO0beAMHEH BOKPYr ¢u3nueckux Teopuil. Benymmum B Kypce
ABysieTCsl  (POPMHUPOBAHUE TPEJACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTepHuH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmusanusi NOPEANoaract
WCIIOJIb30BAaHWE T'yMAaHUTAPHOTO TMOTEHIMaga (U3MYECKON HayKH,
OCMBICJIEHHE CBSI3U Pa3BUTHsSI (PU3HUKHU C pa3BUTHEM OOLIECTBA, @ TAKKE C
MHUPOBO33PEHYECKMMU, HPABCTBEHHBIMH U HKOJIOTHYECKUMU IIpOoOIieMaMu.



Hoen npuknaonoit nanpagiennocmu. Kypc puzuku yriyOa€HHOTO
YPOBHSI MPEANoJiaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUUYECKUX U
TEXHOJIOTUYECKUX MPWIOKEHUN H3YYEHHBIX TEOpUWA MU 3aKOHOB. llpwu
ATOM paccMaTpPUBAIOTCA Ha YPOBHE OONIMX TPEACTaBICHUN U
COBPEMEHHbBIC TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTUHU.

Hoea 3Ixonozuzayuu  peanuszyercss TOCPEACTBOM  BBEACHUSA
AJIEMEHTOB COJEPKAHUsS, MOCBIIIEHHBIX SKOJOTMYECKUM IpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJOTHUM,
a Takke 00CyX IACHHUS MPOOJIeM PAMOHATBLHOTO MPUPOIONIOIL30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHME conepkaHUs TPOrpaMMbl MO (PHU3UKE JODKHO OBITH
MIOCTPOEHO HA NPUHUMUIIAX CUCTEMHO-IEATEIIbHOCTHOrO mnoaxona. s
GbU3MKYA peann3aiusi dTUX MPUHIUIIOB 0a3upyeTcs Ha HMCMIOJIb30BAHUU
CaMOCTOSITEJIbHOTO  JKCIEPUMEHTA KaK [OCTOSSHHO JEHCTBYIOIIETO
dakropa yuebHoro nporecca. s yrayOiaéHHOTO YPOBHS — 3TO CUCTEMA
CaMOCTOATENILHOTO ~ YYEHUYECKOTO  SKCHEPUMEHTa,  BKIIOYAIOIIETO
(pOHTAJIbHBIE YUYEHUUYECKHE OMbBITHl MPU U3yYEHUHM HOBOT'O MaTepuara,
nabopaTopHble pabOThI U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI JBa
crocoba peanu3anuu (U3MUECKOro MpakTUKyma. B mepBom ciydae
MPAaKTUKyM TpoBoauTcs nubo B koHme 10 m 11 kmaccoB, nmubo mocie
MIEPBOTO U BTOPOTO MOJYrOAWMM B KAXJAOM M3 ITUX KiIaccoB. Bropon
Croco0 — 3TO MHTErpalus padoT MPaKTUKyMa B CUCTEMY JIaOOpaTOPHBIX
paboT, KOTOpBIE MPOBOATCS B Mpoliecce U3ydeHus pasnena (tems). [Ipu
3TOM TMOJA paboTaMu TPAKTUKyMa TOHUMAETCS CaMOCTOSTENIbHOE
UCCJIEI0BAHUE, KOTOPOE MPOBOAMTCS IO PYKOBOACTBY CBEPHYTOTO,
00001EHHOTO0 BHJIa O€3 MOIIaroBOi HHCTPYKIIUH.

B mporpamme no ¢usuke cucreMa y4YEHHYECKOTO JKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MPAKTUKyMa MPEJCTaBICHA €IUHBIM MEpPEUHEM.
BriOop TemaTuku sl 5TUX BUJOB YUYCHHUECKHX IMPAKTUYECKUX padoT
OCYIIECTBJISIETCS yYaCTHUKaMU 00pa30BaTEIbLHOTO MPOllecca UCXOJs U3
OCOOEHHOCTEW MMOYypOYHOro IIJIAHUPOBAHUS M OCHAIICHHS KaOuHeTa
¢usuku. [lpm sTomM oOecreunBaeTcs OBJAJIEHUE OOYYaAIOIIUMHUCS
YMEHUSIMU MPOBOJUTH MPSAMBIE U KOCBEHHBIE U3MEPEHUS, UCCICTOBAHUS
3aBUCUMOCTEH (PM3UYECKUX BEIMYMH U MIOCTAHOBKY OIBITOB ITO MTPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbplioe  BHMMaHWE — yAENSIETCA  PEUIEHUIO  pPACUETHBIX U
KaueCTBEHHBIX 3amad. [Ipyu 3ToM 171l pacyE€THBIX 3a7a4 NPUOPUTETOM
SBJISIFOTCSL 3aJ1a4d C SIBHO 3aJaHHON W HESBHO 3aJaHHON (PU3MYeCKOU



MOJIETIbIO,  TIO3BOJISIIOLIME  MPUMEHSATh  HM3yYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HHTETPUPYS
IPUMEHEHUE 3HAHWW U3 pa3HbIX pas3aenoB. /[ KauecTBEHHBIX 3aj]ady
OPUOPUTETOM  SBJIAIOTCS  3a/JaHusi Ha  OObBACHEHUE/TIpe/iCKa3aHue
npoTeKkaHus GU3NUECKUX SIBICHUN U MPOIIECCOB B OKPY)KAIOIIEH KU3HHU,
TpeOyromue BbIOOpa (U3MYECKOW MOMENTH I CUTYyallud IPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k maTepualibHO-
TEXHUYECKOMY OOecCnedeHuro ydeOHOro mpolecca Kype (U3UKU
yIIyONEHHOTO YpOBHS HAa YPOBHE CpEIHEro oO0Imero o0pa3oBaHUs
JIOJDKEH M3y4yaThCsl B YCJIOBUAX IMpeIMeTHOro kabmHera. B kaOunuete
(GU3UKY TODKHO OBITH HEOOXOIMMOE JTabopaTOpHOE O0OpYIOBAHME IS
BBITIOJIHEHUSI YKA3aHHBIX B MPOrpaMMe Mo GU3NKe YICHUUECKUX OTBITOB,
7a00paTOpHBIX paboT U padOT MPAKTUKYMa, a TAKXKE IEMOHCTPALlMOHHOE
o0opynoBaHueE.

JleMoHCTpanmoHHOE 000pynoBaHuEe (POPMHUPYETCS] B COOTBETCTBUU
C MPUHIMIOM MHMHMMAJIBbHOM JOCTATOYHOCTH M oOecredyrBaeT
IIOCTAaHOBKY TEPEUYHUCIECHHBIX B INporpamMme Mo (U3MKE KIHOUEBBIX
JEMOHCTPALMNA JJI1 UCCIIEJOBAHUS M3Y4YaeMbIX SIBJIEHUH M IPOLIECCOB,
OMIOUPUYECKUX U  (YHIAAMEHTAJIbHBIX 3aKOHOB, WX TEXHHUYECKUX
IIPUMEHEHU M.

JIabopaTtopHoe 00OpyIOBaHHE ISl YYEHHUUECKHX HPAKTHYECKUX
pabor Qopmupyercss B BHUIAE TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieunBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIByX OOYYaroIIUXCS.
Temaruueckne KOMIUIEKTHI JJA0OPATOPHOTO 0OOPYIOBAHHUS TOJKHBI OBITH
MOCTPOEHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M IU(POBBIX
npuOOpOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BUJE
1 pOBBIX Jab0paTOpU.

OCHOBHBIMHU LEJISIMU HM3y4eHHs (PU3MKU B 0oOlEM 0Opa3oBaHHUH
SABJISFOTCA:

dbopMupoBaHME MHTEpeca U CTPEeMJICHHMs OOydaroIuxcs K
HAy4YHOMY W3yUYCHHUIO TPUPOJIbI, PA3BUTHE MX HWHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CTIOCOOHOCTEI;

pa3BUTHE TIPEIACTABICHWA O HAy4YHOM METOAE TO3HAHUSA U
(GOopMHpPOBAHHUE HCCIEIOBATEILCKOIO OTHOLIEHHS K OKpPY>KaIOIIUM
SIBJICHUSIM;



dbopMHpOBaHHEe HAYyYHOTO MHPOBO33PEHHUS KAaK  pe3ysbTara
M3Y4YCHUS OCHOB CTPOCHHS MaTtepud WU (PyHIaMEHTaJIbHBIX 3aKOHOB
busuKy;

dbopMupoBaHUe yMEHUN OOBSACHATH SBJICHHUS C HCIOJIb30BAHUEM
(M3UYEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O POIW (U3WKU I PA3BUTHSA
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHI;

pa3BUTHE TMPEJCTAaBICHUA O BO3MOXKHBIX cdepax Oyayuiei
poeCCUOHATILHOM JESTENBHOCTH, CBSI3aHHBIX C (PU3UKOM, MTOJTOTOBKA K
TanbHEHIIeMy 00y4ISHHUIO B 9TOM HATPaBIICHUH.

JlocTkeHne 3THX Ieliell 00ecTieunBaeTCsl PEIICHUEM CIIETYIOIINX
3a/iay B MpoIlecce U3y4yeHus Kypca (GU3MKU HA YPOBHE CPEIHETO OOIIETo

00pa3oBaHUs:
MPUOOpETeHNUE CHUCTEMbl 3HaHMK 00 o0mux  (Qu3nUecKux
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpWAX,  BKIOYas  MEXaHUKY,

MOJICKYJSIpHYIO  (DU3HKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (HM3UKY W
AIIEMEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUEe YMEHUW TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
oObsiCHeHHsSI (U3UYECKUX SBJICHUM B TPUPOAE U A TNPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IUYHbIX 337ad C SIBHO 3aJaHHOU
¢bu3nueckoil Mojenblo, 3aaad, I[OAPA3yMEBAIOLUIMX CAMOCTOATEIBHOE
co3faHue (PU3NYECKOW MOJIENH, aJIeKBATHOM YCJIOBHSM 3a7a4yd, B TOM
YHUCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

MOHMMaHUE (PU3MYECKUX OCHOB W  NPUHIUIOB  JACHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSAHUS HA
OKPYXKAIOILYIO CPENY;

OBJIAJICHUE METOJAMH  CaMOCTOSITEJIBHOTO  IJIJAHUPOBAHUS U
npoBeaeHUsT (PU3NUECKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpIpEeTaluu
uH(pOpMaIuu, ONpeesICHHs] IOCTOBEPHOCTH MOJIYYEeHHOTO pe3yiibTaTa;

CO3[JaHHE  YCIIOBHM  JJIsi  pa3BUTHUS  yYMEHUW  IPOEKTHO-
HCCIIEI0BATENBCKON, TBOPUECKON EATEIbHOCTH;

pa3BuTHE UHTEpeca K chepaMm MpodhecCUOHATBHOU AESTEIbHOCTH,
CBSI3aHHOM C (PU3UKOI.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO yroyOnéHHBIHN
YpOBEHb M3y4eHHs yuyeOHOTo mnpeameTa «Dusuka» Ha ypoBHE CpPEAHETO
oOmiero oOpa3oBaHMsI BBIOMpAETCS OOYYaIOMIUMHUCS, TIAHUPYIOIIUMHU



MPOJIODKEHNE 00Pa30BaHUS MO CHEIHATBHOCTAM (U3UKO-TEXHUIECKOTO
npodus.

Ha uzyuenue pusuku (yriryOosi€HHBIA ypOBEHb) HA YPOBHE CPEIHETO
obmrero oopazoBanusa orBoautcsa 340 vacos: B 10 kiacce — 170 yacoB (5
4yacoB B Hezelno), B 11 kimacce — 170 gacoB (5 yacoB B HEJIEITIO).

[Ipennaraemseiii B mporpamme mo ¢Gu3nKe MepedeHb J1adopaTOPHBIX
U TPaKTHUYECKUX PaOOT SIBIAECTCS PEKOMEHJIOBAHHBIM, YUHUTENb JIEJIacT
BBHIOOp TMpOBENEHUSI J1A0OPATOPHBIX pabOT U OMNBITOB C Yy4&€TOM
WHUBUTyAJIbHBIX OCOOCHHOCTEH 00yJaromuxcs.



COIAEPKAHUE OBYUEHUA
10 KITACC

Pazgen 1. Hay4yHblii MeTOJ MO3HAHUSA NPUPOIBI.

®duzuka — dyHIaMEHTaIbHAs Hayka o mpupoze. Hayunbiii meron
MMO3HAHUS U METOBI UCCIICTOBAHMS (PU3HUCCKUX SBIICHHA.

OKCIIEpUMEHT ¢ TEOpUs B MPOLIECCE TO3HAHMUS MPUPOIBI.
Ha6nronenue u skcriepuMeHT B (hU3HKE.

Cnocobbl  u3MepeHus (GU3HUECKUX BEJIMYMH (AHAJIOTOBBIE W
(poBbIC U3MEPHUTEIbHBIE TPHOOPHI, KOMIBIOTEPHBIE aTYUKOBBIE
CHCTEMBI).

[lorpemHocTn u3MepeHui (pU3MYecKux BeIW4YUH (abCOMIOTHAA U
OTHOCUTEJbHAs).

MoaenupoBaHue busnUecKux SABJICHUN U MIPOILIECCOB
(MaTepuanmbHas TOYKa, aOCOJIFOTHO TBEPIIOE TENO, UACANbHAS KUIAKOCTD,
uJeanbHbId Ta3, TOYEUHbIH 3apsapa). ['unore3a. PuU3NUECKUU 3aKOH,
TPaHUIIbI €T0 MPUMEHUMOCTH. Du3nueckas Teopusi.

Pons u mMecto ¢usuku B (GopMUpOBaHMM COBPEMEHHON HAyYHOM
KapTHUHBI MUPA, B IPAKTUYECKON IESITENBHOCTH JIFOJEH.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKmMUuKym.

N3mepeHne cUIlbl TOKAa U HANPSHKEHUS B LENU MOCTOSHHOIO TOKa
MIPU TIOMOIIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMCcTBO C IudpoBoit naboparopuein mo ¢usuke. [Ipumeps
U3MEepeHHus] (PU3WYECKUX BEIWMYMH TIPH  TOMOIIMM  KOMITBIOTEPHBIX
JATYUKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
nBkeHus. CucreMa oTcuéra.

[Ipsmast u oOpaTHas 3a/1aul MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKHM, €ro MNpPOEKUUH Ha OCH
CUCTEeMbI KoOpAuHAaT. Tpaekropusi.

[lepemernienne, CKOpOCTh (CpefHsisi CKOPOCTh, MTHOBEHHAs
CKOpPOCTb) U YCKOPEHUE MaTepUaJbHON TOYKHU, MX MPOCKIHUH HA OCU
cucteMbl KoopAauHat. ClI0kKEHHE MEPEMENICHUIN U CI0KEHUE CKOPOCTEMN.



PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJMHEWHOE JBHKCHHE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepHAbHOU
TOYKHU OT BPEMEHH U UX TpaduKu.

CBobOosiHOE TazieHne. Y CKOpeHUe CBOOOIHOIO MmajaeHus. JIBrKeHHe
Tena, OPOIIEHHOTO MOJ YIJOM K TOPH30HTY. 3aBHUCHMOCTHh KOOPJAMHAT,
CKOPOCTH ¥ YCKOPEHHS MAaTePUATLHON TOYKH OT BPEMEHHU U MX TPaPUKH.

KpuBonunennoe aswkeHue. [[BHKEHHE MATEPUAIBHOM TOYKH IO
OKpPYKHOCTH. YTJoBas W JHUHEHHass ckopocTb. llepuon u yacrora
oOpamenusi.  LleHTpocTpemurenbHoe  (HOpMajbHOE),  KacaTeabHOE
(TaHreHLMATLHOE) U MOJHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuyeckue  yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
CIIUJIOMETP, IBUKEHUE CHAPSAIOB, LICMHbIE, IIECTEPEHYATHIE U PEMEHHbIE
nepeaadu, CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopenp cucTteMbl  OTCYETA, WILTIOCTpAlUs KUHEMATHYECKUX
XapaKTePUCTUK JBUKCHHUS.

CriocoObl uccie10BaHUsl IBIXKCHHM.

Nnnmroctpanus mpelenbHOro Mnepexoia U M3MEPEHUE MIHOBEHHOM
CKOPOCTH.

[IpeobpazoBanHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOIIEHHOT0 M0/ YTIIOM K TOPU30HTY
Y TOPU30HTAIBHO.

HamnpapieHue CKOpocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEeHHE MyTeW, TPACKTOPHUM, CKOPOCTEH IBHXKEHUS OJHOIO H
TOTO K€ TeJla B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKMUKYM.

N3ydyeHne HEPAaBHOMEPHOIO [ABHKEHHUS C LEJIbI0 ONPEHCIICHUS
MT'HOBEHHOW CKOPOCTH.

N3mepeHne yckopeHUsi NpH NPSIMOJIMHENHOM pPaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOW IIJIOCKOCTH.

UccnenoBanne  3aBUCUMOCTH  MOYyTH  OT  BpPEMEHU  IIpHU
PaBHOYCKOPEHHOM JIBUKEHUH.

W3mepenue yckopeHHs CBOOOAHOrO MajaeHUs (PEKOMEHIOBAHO
MCII0JIb30BaHKeE ITU(POBOIL TabopaTopun).



N3ydenune nBmxeHus Tea, OpOIIeHHOTo ropu3oHTaisHo. [IpoBepka
TUIIOTE3bl O MOPSMOW  MPOMOPUAOHAIBHOM  3aBUCHUMOCTH  MEXKIY
JAJIbHOCTBIO MOJIETA U HAYAJIIbHOM CKOPOCTBIO TeJA.

N3yyeHne nBWKEHUSA Tena IO OKPYKHOCTU C IIOCTOSHHOM I10
MOJTIYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH TMEPHOJa OOpAIlEHHS KOHUYECKOTO
MAasITHHKA OT €0 MapaMeTPOB.

Tema 2. /lunamuxa.

IlepBpii 3akoH HproroHa. HHepuuanpHblE CUCTEMBI OTCYETA.
[IprHmmn  otHOcuTenbHOCTM [anmmnes. HewnepuuanbHble CHCTEMBI
oTcuéTa (ornpeaesacHue, IpuMephbI).

Macca tena. Cuna. [IpyHuun cynepno3uimu Cuil.

Bropoii 3akoH HproToHa 1151 MaTepranbHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 1UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBUBAICHTHOCTh IPaBUTALIMOHHOM
Y NHEPTHOM MAaCCBI.

Cuna TsKeCTH. 3aBUCHUMOCTb YCKOPEHHUSI CBOOOJHOTO TMaJCHUSI OT
BBICOTHI HaJl TTOBEPXHOCTBHIO IUIAHETHI M OT reorpauyecKod MIHUPOTHI.
JIBuokeHue HeOeCHBIX TeNM W UX CIyTHUKOB. 3akoHbl Kermnepa. IlepBas
KOCMHUYECKAsI CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. Bec tena, nBuxymerocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpenuwe. Cuna TpEHHsI CKOJNBXKEHUS U CUia
Tpenuss mokos. Koaddurmument tpenus. Cuia CONpOTHUBICHUS TPU
IBW)KEHUM Tejla B KUJKOCTA WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocrarnueckoe aasinenue. Cuna Apxumena.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
MOIIUITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue ABMKEHUS TN B MHEPUHUAIBHBIX U HEMHEPIIUAIbHBIX
CHUCTEMAax OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX NIWIMHIPOB WM MIAPOB PAa3HOM MacChl C
OJMHAKOBBIM YCKOPEHUEM OTHOCUTEJIIbHO HEWHEPLMUAIBHOU CHUCTEMBI
OTCYETA.



CpaBHEHUE PABHOJCUCTBYIOUIECH IPUIIOKEHHBIX K TEIy CHI C
MPOU3BEACHNEM MACChI TeJla Ha €ro YCKOPEHUE B UHEPIIMATBHOM CuCTEME
OTCYETA.

PaBeHCTBO CcHII, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune mace 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBLEME U MAICHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUIT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckui IKCcnepumenm, nadopamopnvie  pabomol,
NPAKMUKYM.

N3mepenne paBHONEUCTBYIONICH CWJI MpU JABUKEHUM Opycka IO
HAKJIOHHOU IJIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JIBIKEHUS Opycka
10 HAKJIOHHOM IJIOCKOCTH HA 3aJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIUX B
MIpY>KUHE U PE3UHOBOM 00pasiie, OT Ux JAehopMaIlii.

N3ydyenne OBUKEHUS CHUCTEMBI  TEJ, CBSA3AHHBIX  HUTHIO,
MEPEKUHYTOM uepe3 JETKuit OJI0K.

W3smepenne kodpdumeHTa TpeHUs MO BEIUYUHE YIJIIOBOTO
koa¢pumenta 3aBucumMoctu Frp(N).

UccnenoBanue nBMKEHUS Opycka IO HAKJIOHHOW TUIOCKOCTU C
MepEeMEHHBIM KO3 (HUIIUEHTOM TPEHHUS.

N3ydenue ABUKEHUS Tpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAoe Teno. IlocTtymaTtenbHOe MW BpallaTeIbHOE
IBIKEHUE TBEPAOrO Teiaa. MOMEHT CUJIbI OTHOCUTEIBHO OCH BPAILCHUS.
[Ineyo cunbl. CrioxkeHne CWIl, TPUIOKEHHBIX K TBEpHoMy Temy. LleHTp
TSDKECTH Tea.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYMBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
KPOHIITEWH, CTPOUTENBHBIN KpaH, peréTyaTbie KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckun  sxcnepumenm, nabdopamopnvlie  padomoi,
NPAKMUKYM.



HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TENA, UMEIOILIETO OCh
BpaIlICHHUSI.

KoHcTpyrnpoBaHye KpOHIITEMHOB U PACUET CUIT YIIPYTOCTH.

N3ydenne yCTOMYMBOCTU TBEPAOrO TENA, WMEIONIETO IUIOMAdb
OMOPBL

Tema 4. 3axonvt coxpanenusn ¢ MexaHuxe.

Nmnynbe maTepuaabHOM TOYKHM, CHCTEMbl MaTEpPUAIbHBIX TOUEK.
IlenTp Macc cHCTEMBI MaT€pUABHBIX TOYEK. Teopema O JABUKEHHUU
LIEHTpa Macc.

NmMnynbe cuiibl 1 UBMEHEHUE UMITYJIbCa Tea.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

MoMeHT wuMIlyibca MartepuaibHO Touku. IIpencraBienue o
COXpPaHEHUU MOMEHTA UMIYJIbCA B IEHTPAIbHBIX MOJISX.

PaGora cunapl Ha MaaoM W HAa KOHEYHOM [E€pPEMEICHUHU.
['padmyeckoe npeacTaBneHne padOTHI CUIIBL.

MOILHOCTD CUJIBI.

Kunernueckass »sHepruss MarepuaibHOW Touku. Teopema 00
M3MEHEHUHU KUHETUYECKOM SHEPTUU MaTEPUATIbHON TOUKH.

[ToTeHnMaNbHBIE U HEMOTCHIHAIbHBIE CHiIbl. [loTeHIManbHas
sHeprus. [loTeHunanbHas sHeprus ynpyro AeOpMUpPOBAHHON MPY>KUHBI.
[ToreHunanbHass >HEPrUst Teiaa B OJAHOPOAHOM T'PAaBUTALMOHHOM IIOJIE.
[ToreHumanbHass >HEPrUsl Tela B TPABUTAMOHHOM IIOJIE OJHOPOJHOIO
mapa (BHYTpU M BHE Iiapa). Bropas kocMuueckasi CKOpoCTb. TpeTbs
KOCMHYECKAsI CKOPOCTb.

CBsi3b  pabOThl  HEMOTEHIMAJIBHBIX CWJI €  HM3MEHEHHEM
MEXaHHYECKON SHEPIUU CUCTEMBI TE. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIuMu.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm misi uaeanbHOM >KUAKOCTH Kak CIIEICTBUE
3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.

TexHuyeckne yCTpOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
JBIDKCHUE PAaKeT, BOJOMET, KONEP, MPYKUHHBIM MUCTONET, THMPOCKOI,
¢urypHoe KaTaHue Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

N3mepeHne MOIHOCTY CHJIBI.



N3meHeHune 3Hepruu Telia npy COBEPIICHUH PaOOTHI.

B3anmubie npeBpamieHuss KHHETUYECKON U TOTEHIMAIBbHON YHEPI U
MIpU AEHUCTBUU HA TEJIO CHUJIbI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH NPU CBOOOTHOM MaJICHUH.

Yuenuueckui IKCcnepumenm, nadopamopnvie  padomol,
NPAKMUKYM.

N3mepenune umiynbca Tena no TOpMO3HOMY MYTH.

WN3mepenne cuiibl TATU, CKOPOCTH MOJCIU BJICKTPOMOOWIS H
MOIIHOCTH CHUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

Hccnenosanune COXpaHEHUS HUMITYJIbCa npu yIpyrom
B3aUMO/ICHCTBUMU.

N3mMepeHrne KHHETUYECKOM SHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHUSI TMOTECHIHUAIbHON SHEPrUu MPYKUHBI C
paboTOM CUIIBI TPEHHS.

Onpenenenre pabOTHl CHUIBI TPEHHUS TPH JABWKCHUH Teia II0
HAKJIOHHOU IJIOCKOCTH.

Pazgen 3. MosexkyasipHas Gu3uKa 4 TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT MEOPUU.

OCHOBHBIE  TIOJOXEHUSI  MOJIEKYJSIPHO-KUHETUYECKON  TEOPHUU
(MKT), ux onsiTHOE 000ocHOBanue. J{uddys3usa. bpoyHoBCKoOe BUKEHUE.
XapakTep ABWKEHHS W B3aWMOJICHCTBUS YacTHI] BellecTBa. Mopenu
CTPOGHHUS Ta30B, KUAKOCTEH W TBEPABIX TeN U OOBSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE J3TUX Mojeler. Macca u pasMepbl MOJNEKYJ
(atomoB). KonnuectBo BemectBa. [loctosiHaas ABorajpo.

TeroBoe paBHOBecue. TemriepaTypa U CrOCOObl €€ HU3MEPEHHUS.
[IIxana remneparyp Llenscus.

Mojenp uaeanbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKONW TEOPHM:
YaCTHUIIbl Ta3a JIBXKYTCSI XAaOTHUYECKHM W HE B3aUMOJECUCTBYIOT JIPyT C
IPYTOM.

['a30oBple  3aKOHBL YpaBHeHUue MenneneeBa—Knanelipona.
AGcomoTHas Temrieparypa (mkana temmnepatyp KenbBuHa). 3akoH
JaneToHa. M30mponecchl B HACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemlecTa. ['paduueckoe mnpeacTaBiIeHUE HM30NPOLIECCOB: H30TEPMA,
n30x0pa, n306apa.

CBsi3p MEXIy [aBICHUEM U CpPEJHEW KUHETUYECKON HSHEprueu
MOCTYNATEIbHOIO TEIJIOBOIO JBMXKEHHSI MOJIEKYJ WJACAIBHOTO Ta3a



(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKON TEOPUU MICATBHOTO
rasa).

CBsi3b a0CONIOTHOM Temmeparypbl TEPMOAMHAMUYECKON CHUCTEMBI
CO CpeIHEH KHWHETUYECKOM SHEpPrued NOCTYNaTeIbHOIO TEIJIOBOIO
JIBMOKECHUS €€ YacTHULI.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
TEpMOMETP, OapOMETp, MOTyUCHHE HAHOMATEPHAIOB.

Hemoncmpayuu.

Mopenu IBUAKEHHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABHKCHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Hubdy3ust sxuIKoCTEH.

Mogens onsita llTepHa.

[IputskeHrE MOJIEKYII.

Mopaenu KpUCTAIIINYECKUX PEIETOK.

Habmonenue u ncciaenoBaHue H30MpoIeCcCOB.

Yuenuueckuit ~ sxcnepumenm,  nadopamopuvie  padomui,
HPAKMUKYM.

HccnenoBanue mnponecca YCTaHOBJIEHUS TEIJIOBOIO PAaBHOBECHS
IIPH TEIIO0OOMEHE MEXKy ropsiued U XOJI0IHON BOIOH.

N3yuenue MU30TEPMHUYECKOTO nmporecca (pEKOMEHI0BaHO
UCII0JIb30BaHKe ITU(POBOIL TabopaTopun).

N3ydenune n30X0pHOro mnporuecca.

Nzydenne n3obapHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbl.

Tepmonunamuueckast (T[l) cucrema. 3ajgaHue BHENIHUX YCIOBHIMA
JUISl TEPMOJMHAMUYECKOU CUCTEMbI. BHEITHUE U BHYTPEHHUE MMapaMETPhI.
[lapameTpsl TEPMOJMHAMHYECKOW CHCTEMbl KAaK CpEJIHHE 3HAYCHUS
BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSTHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoanHamMuku. CaMonponu3BOIbHAS PENTAKCALIS
TEPMOJIMHAMHYECKON CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopens naeanbHOro ra3a B TEpPMOJAMHAMUKE — CUCTEMA YPABHEHHM:
ypaBHeHuE MenaeneeBa—KianeipoHa M BBIpaKEHUE U1 BHYTPECHHEU
SHEPruu. Y CIOBUS NPUMEHUMOCTH 3TOM MOJEIH: HU3KAsd KOHUEHTPALHUs
YacTHll, BBICOKHE TeMIepaTypbl. BeipaxkeHue Ajisi BHYyTPEHHEN >HEPTrUH
OJIHOATOMHOTO HJI€aJIbHOTO Ia3a.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.



DOnemeHTapHas paboTa B TepMoauHaMuKe. Brruncienne paboThl 1o
rpaduKy mpoiiecca Ha pV-auarpaMmme.

Temnmonepenaua kak crnoco0 H3MEHEHHUs] BHYTPEHHEW HHEPrUU
TEPMOJUHAMHYECKON cuUcTeMbl Oe3 coBeplieHus padorel. Konpekius,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KommmuectBo temnorel. Tenno€MKocTh Tena. Y IenpHass U MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maliepa. YenbpHas TEIIIOTa
CropaHusi TomjMBa. Pacyér KoJM4YecTBa TEIUIOTHI NPHU TEIUIONEpenaye.
[Tonsarue 006 aguabaTHOM IpoIiecce.

IlepBblii  3aKOH  TEpMOAMHAMHMKH. BHYTpeHHss  dHeprus.
KonnuecTtBo TemnoTsl u paboTa Kak MeEpbl W3MEHEHHUS BHYTpPEHHEH
SHEPIrUU TEPMOJINHAMHYECKONW CHCTEMBI.

Bropoil 3aKOH TEpMOAMHAMUKHM I PAaBHOBECHBIX IPOLIECCOB:
4yepe3 3aJaHHOE PABHOBECHOE COCTOSTHUE TEPMOJIMHAMHUYECKON CHCTEMBI
MIPOXOJINT SIUHCTBECHHAS annadaTa. AOCOTIOTHAS TeMITepaTypa.

BTopo#i 3akOH TEpMOJIVWHAMHUKH i1 HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXKHO IepefaTrh TEIUIOTYy OT Oojiee XOJIOAHOro Tena K Oolee
Harperomy Oe3 kommeHcanuu (Knaysuyc). HeoGpatumocTs mpupoHbIX
IIPOLIECCOB.

[Tpunuune! nectus TerwioBsix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

OKOJIOTHYECKHE aCIIEKThl MCIOJIb30BAHMS TEIUIOBBIX JIBUTATENEH.
TeruioBoe 3arps3HEHNE OKPYKAIOLIEH CPEIbI.

TexHuyeckue  yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
XOJIOJWIbHUK, KOHAUIIMOHED, TU3EIbHBI U KapOIOPaTOPHBIN JBUTATENH,
napoBass TypOWHa, TMOJYYEHUE CBEPXHU3KUX TEMIIeparyp, yTHIH3alUs
«TEIUIOBBIX» OTXOJ0B C HCIOJIb30BAHUEM TEILUIOBOTO HACOCA, YTUIN3ALIHS
OMOOpPraHMYECKOTO  TOIUIMBA  JUIS  BBIPA0OTKH  «TEIJIOBOW» U
AIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHue TemnepaTypsbl IpU a1nadaTHYECKOM paCUIMPEHUU.

Bo3znymHoe oruuso.

CpaBHEHHE yAENbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl ”3BMEHEHMS] BHYTPEHHEW SHEPTHH.

HccnenoBanue aquadbaTHOTo npoiiecca.

KoMIbroTepHBIE MOJIENIN TEIUIOBBIX IBUTATEIEH.

Yuenuueckuit ~ sxcnepumenm,  nadopamopuvie  padomui,
NPAKMUKym.



N3mepenne yaenbHON TENI0EMKOCTH.

HccnenoBanue mpouecca OCThIBAHUS BELIECTBA.

UccnenoBanue annadbaTHOTO TIpoliecca.

N3yuenue B3aMMOCBSI3H SHEPruun MEKMOJIEKYJIIPHOTO
B3aUMO/ICUCTBUS U TEMIEPATYPHI KUTICHUS HKUJTKOCTEH.

Tema 3. Azpecammnuvie cocmoanus eeuwgecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KOHACHcamus. licmapeHue W KUIICHUE.
VY nenbHas TemioTa napooopa3oBaHusl.

HaceollieHHbIE U HEHACKIIIEHHBIE Tapbl. KauecTBeHHAs! 3aBUCUMOCTh
IJOTHOCTH W JIaBJICHUS HACBIIIEHHOTO I1apa OT TeMIepaTyphbl, HX
HE3aBUCUMOCTh OT OO0BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTH
TeMIEepaTypbl KUIEHUS OT AABJIEHUS B )KUIAKOCTH.

BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIa>KHOCTb.

Teépnoe teno. Kpucramnuueckue u amop@Hsbie Tena. AHU30TPOIHS
CBOMCTB KpHUCTaLIOB. [1naBneHne u kpuctamuzaius. Y aejibHasi TeIrioTa
riasnenus. CyOmumarus.

Hedbopmanuu TBEpAOro Ttena. Pactsxenue u cxkarue. CaBur.
Monyns FOura. Ilpenen ynpyrux aegopmariuii.

TeroBoe pacimupeHue >KUAKOCTEH M TBEPIBIX Tesl, 00BEMHOE U
JUHEHHOE pacIIMpeHre. AHTaPMOHHM3M TEIUIOBBIX KOJI€OaHWN YaCTHIL
BEIIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS Tell (Ha Ka4YeCTBEHHOM
YPOBHE).

[IpeoOpazoBanue sHEpPTUM B (Pa30BbIX MEPEXOIAX.

VYpaBHeHHE TEIIOBOTO OanaHca.

[loBepxHocTHOe HaTsmKeHue. KoapumumeHT moBEepXHOCTHOTO
HaTspkeHus. KanwuiapHele siBieHus. JlaBiaeHue 1o HMCKPUBIEHHOM
MMOBEPXHOCTHIO )kuaAKocTU. @opmyna Jlamnaca.

TexHuYeCcKre yCTpPOMCTBA U TEXHOJIOTMYECKHUE MPOIECCHI: KUIKUE
KPHUCTaJLIbI, COBPEMEHHbBIE MATEPUAIIBI.

Hemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenue. Kurnienue npu noHM>XKEHHOM 1aBJICHUU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMnBITHI C MBUIBHBIMY TUIEHKAMM.

CwmauuBaHue.

Kanunnspasie siBeHus.

Mopenn HEeHbIOTOHOBCKOM YKUJIKOCTH.



CnocoObl U3MEPEHUS BIIAXKHOCTHU.

HccnenoBanne HarpeBaHuss W IUIABJIICHHUS KPHUCTAJUIMYECKOTO
BEILIECTBA.

Bunbr nedopmariuii.

Hab6nronenune manbix nedopmartuii.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomol,
NPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCIapEHUSI JKUIKOCTEH.

N3mepenne yAeIbHON TEII0THI IUIABJICHHUS JIbA.

N3ydeHune CBOMCTB HACBIILICHHBIX ITAPOB.

N3mepenue abCOMOTHOM BIAKHOCTHM BO3AYyXa M OILIEHKA MAaccChl
[IapOB B [IOMEILIEHUU.

N3mepenue ko3 uieHnTa NoBepXHOCTHOTO HATSKEHHUSL.

N3mepenne moayns FOHra.

HccnenoBanune 3aBUCHMOCTH JeOpMallii Pe3NHOBOTO 00pasia oT
MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoanHamMuKaA.

Tema 1. Inekmpuueckoe noie.

OnexTpusanys Tea U €€ MpOSBICHUS. JIEKTpUYECKUi 3apsn. [[Ba
BHUJIa  DJIEKTpUYECKHX  3apsAfaoB. [IpoBOJHMKM, JUANEKTPUKA U
ITOYTIPOBOJHUKHU.  DJIEMEHTAPHBIM  JJEKTPUYECKUMU  3apsAld. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsiaa.

B3aumopeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

DnekTpudeckoe nose. Ero neucTere Ha 3JIEKTPUUIECKHE 3aPSAbI.

Hanpsoxénnocts anexkrpuyeckoro mnoss. [IpoOnsiid 3apsan. JluHum
HaIpPsOKEHHOCTH  dJIEKTPUYECKOTO Toyis. OIHOPOJHOE 3JIEKTPUYECKOE
IoJIE.

[loTeHIMaNnbHOCTD ~ DJIEKTPOCTATUYECKOrO0  MOisA.  Pa3HOCTh
MOTEHIMANIOB U HampspkeHue. lloTeHumanbHas »sHeprus 3apsjga B
ANEKTPOCTaTUYECKOM moJie. [loTeHmmanm 3JIeKTpOCTaTUYECKOro IOJ.
CBs3p  HANpPsHKEHHOCTH TOJM W Pa3HOCTH  NOTEHLHMAIOB  JUIA
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[IpuHUMI CyNepO3ULIMH SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMEpHO 3apsHKEHHOUN Chephl.
[Tone paBHOMEpPHO 3apsLKEHHOro o 00bEMy miapa. [lose paBHOMEpHO
3apsHKEHHON 0€CKOHEUHOM MIockoCcTH. KapTuHbl TMHUN HANps>)KEHHOCTH
ATHUX IOJEN U SKBUIIOTEHIIUAIBHBIX ITIOBEPXHOCTEM.



[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS
3apsI0B.

JIMDIIEKTPUKU B DJIIEKTPOCTATUUYECKOM Toje. Jludnekrpudeckas
[IPOHULIAEMOCTh BEILIECTBA.

Konpencarop. DneKTpOEMKOCTh KOHJIEHCATOPA. IJIEKTPOEMKOCTh
ITOCKOTO KOHAEHCATOPA.

[TapamnenbHOE coeauHEHWE KOHJEHCATOpOoB. llocnemoBarensHoe
COEIMHEHNE KOHJECHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

JIBKEHHE 3apsHKEHHOW YacTUUBI B OJIHOPOJHOM AJIECKTPUUYECKOM
ToJje.

TexHuueckue yCTpOMCTBA U TEXHOJIOTHUYECKUE  IPOLIECCHI:
AJIEKTPOCKOIL, JJIEKTPOMETP, AJIEKTPOCTATUUECKAsl 3aluTa, 3a3€MIICHUE
AIIEKTPOINIPUOOPOB, KOHACHCATOPHI, TeHepaTtop Bau ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSAKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsSKEHHBIX IUIACTHH.

Mopensb anekTpoctatuueckoro reueparopa (Bau ge I'paada).

[IpOBOIHUKH B DIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO U IEUCTBUE KOHJECHCATOPA IOCTOSIHHOW U IIEPEMEHHOMU
EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUUIOCKOTO  KOHJEHcaTtopa OT
IUIONIA IUIACTUH, PACCTOSIHUA MEXIYy HUMH W JUAJICKTPUUECKOU
IIPOHUILIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsKEHHOTO KOHJIEHCAaTopa.

3apsika ¥ paspsaka KOHJICHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii IKCcnepumenm, nadopamopnvie  pabomol,
NPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TEIT.

HabGnronenue npeBpalieHus: SHEpruu 3apsHKeHHOTO KOHJIEHCATOpa B
SHEPTUIO U3TYUYECHUS CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COJACPKAIIECH KOHIEHCATOP.

Pacnipenenenrie  pa3sHOCTH MOTEHIMANIOB  (HANpPSKEHUsI) TIPH
[IOCJIEI0BATEIbHOM COEAMHEHUN KOHAEHCATOPOB.

Hccnenosanue paspsiaa KOHIAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3.1eKmMpuyecKuii mox.



Cuna Toxka. [TocTOsSTHHBIN TOK.

VYcnoBusi CymiecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Hanpsixkenune U u DJ1C &.

3akoH OMa [J1s1 y4acTKa LeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COIMPOTUBIICHUS
OJIHOPOJHOTO TMPOBOAHUKA OT €ro JJWHBI U IUIOMIAIU IONEPEYHOTO
ceuyeHusd. Y IeJIbHOE COMTPOTURJICHUE BEIIECTRA.

[TocnenoBarenbHOE, TMapauieNibHOE, CMEIIAHHOE COEIMHEHUE
MPOBOAHUKOB. Pacy€T pa3BeTBIEHHBIX 3JeKTpuueckux 1eneu. [IpaBuia
Kupxroda.

Pabota sanextpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOUIHOCT ~ BJIEKTPUYECKOrO0  TOKa. TemoBas  MOIIHOCT,
BBIJICJISIEMAs] HA PE3UCTOPE.

OJIC 1 BHYTpEHHEE CONpPOTUBIICHHWE MCTOYHMKA TOKa. 3akoH Oma
JUIsl TIOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM 1ienu. MONTHOCTh MCTOYHHUKA
Toka. KopoTkoe 3ambikanue.

KonpencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckne yCTpOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT, CUETUUK JIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHue cuiibl TOKa U HaMpsHKEHUS.

HccnenoBanne 3aBUCMMOCTHA CHJIbI TOKa OT HANPSDKEHUS IS
pE3UCTOpA, JaMIIbl HAKAJIMBAaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBJICHUS MUWIMHAPUYECKUX MPOBOJHUKOB OT
JUTMHBI, TUTOIIaAN MOMEPEYHOr0 CEUCHUSI U MaTepuara.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKa OT COINPOTUBICHUS TPHU
MMOCTOSIHHOM HANPSIKEHUU.

[Ipsamoe nzmepenune D/IC. KopoTkoe 3aMbIkaHHE TAIIBBAHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

Crnioco6bl coenuHeHust ICTOYHUKOB Toka, DJIC Gartapeil.

UccnenoBanne  pa3HOCTH  MOTEHLUHAIOB  MEXAY  IOJIOCAMU
HMCTOYHUKA TOKA OT CHJIbI TOKA B IIEMN.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKMUKYM.

HccnenoBanne CMEMAaHHOTO COEIMHEHUSI PEUCTOPOB.

N3mepenue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAMPSHKEHUS JJIS1 JTaMITbl
HaKaJIMBaHMUSL.



VYBenuuenue npeaesia u3MepeHus ammnepmerpa (BoabTMeTpa).

Nsmepenne D/1C 1 BHYTPEHHETO COMPOTUBIICHUSI NICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ]C ranbBaHHUYECKOTO 3JIEMEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHUH.

HccnepoBanne  pa3HOCTH  NOTEHUHMAIOB  MEXAY  IOJIOCAMHU
HMCTOYHUKA TOKA OT CHJIbI TOKA B IICIH.

UccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA
OT CHJIBI TOKA.

Tema 3. Toku 6 pa3nuuHsix cpeoax.

DJNeKTpUYeCKasi MPOBOJMMOCTb PA3JIMUHBIX BEIIECTB. DJICKTPOHHAS
MPOBOAUMOCTh TBEPJIBIX META/NIOB. 3aBUCUMOCTH  CONPOTHUBIICHUS
METAJJIOB OT TemImepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TonympoBomuuku. COOCTBEHHass W TPUMECHAs MPOBOAUMOCTD
moIynpoBoAHUKOB. (CBolicTBa p—n-nepexona. llomynpoBogHuKOBBIE
prOOpHI.

ONEKTPUYECKUM TOK B  JJIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAS
qUccolranus. JNeKTpoau3. 3akoHbl Dapajes 115 ANEKTPOIHN3a.

OneKkTpudyeckuii  ToK B razax.  (CaMOCTOSTENbHBIA  H
HECAMOCTOSITENIbHBIN  pa3psifl. Pas3nuuHble THUIBI CaMOCTOSITEIILHOIO
paspsaa. Momuus. [1na3ma.

TexHuyeckue  ycTpoWCTBA W MPAKTUYECKOE  MNPUMEHEHHE:
razopasps/Hble JIAMIIHI, ANEKTPOHHO-JIy4YeBast TpyOKa,
MOJIYITPOBOJTHUKOBBIC ~ MPUOOPBL:  TUOA, TpaH3UCTOp, (oroamon,
CBETOJIMOJ], TajdbBaHUKa, padUHUPOBAHUE MEIM, BBIIJIABKA aTOMUHUA,
AIEKTPOHHAsI MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCThH COIIPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD 3JEKTPOIUTOB.

3akoHsbI 25ekTposin3a Papajes.

NckpoBoil pa3psa U IpOBOJIUMOCTb BO3yXa.

CpaBHeHHE POBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTH JAUO/IA.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKMUKYM.

Hab6nronenue snekrponusa.

N3mepenue 3apsiga OTHOBAICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH COINMPOTUBIICHUS TEPMOPEZUCTOPA OT
TEMITIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nYeCKUuil NPAKTUKYM.

Croco06bl m3MepeHusT (PU3NYECKHX BEIMYHH C HCIOJIh30BAHHEM
AQHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIHHBIX MTPHUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCUTEIIbHBIE MOTIPEIIHOCTU
u3MepeHnit pusnyeckux BeanurH. OLeHKa TPaHuUIl TOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAaHNN 3aBUCUMOCTEN
(U3UYECKUX BEITWYWH, MPOBEPKA MPEUIOKEHHBIX THUIOTE3 (BBIOOD W3
paboT, ONHWCaHHBIX B TEMAaTHUYECKUX pazfenax «YUeHUYECKUM
AKCIIEPUMEHT, J1a00paTOpHbIE PA0OTHI, MPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yriayonaéHHoro ypoBHs B 10 kimacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa(uu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SIBICHUE, HAy4dHbIN (akT, Tumnoresa, ¢puznueckas
BEJIMYMHA, 3aKOH, T€OpHUsi, HAOIIO/IEHNE, PKCIIEPUMEHT, MOJCIIUPOBAHUE,
MOJI€NIb, H3MEPEHUE, IMOTPEIIHOCTA HU3MEPEHUN, HW3MEPUTEIbHbIC
npubopsl, nudposas madbopaTopusl.

Mamemamuxka: pelieHUe CHUCTEMbl ypaBHEeHUU. JIuHeHas
¢bynkuus, mapabona, runepbonra, wuX TpaduKM U CBOICTBA.
Tpuronomerpruueckue (QyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMU HA
OCH KOOpJIMHAT, CJI0KEHUE BEKTOPOB.

buonozcua: mexanndeckoe NBUKEHUE B )KUBOU mipupoe, nuddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OPTraHW3MOB, TEIUIOBOE 3arpsi3HCHHE
OKPYXKAIOMIEeH Cpebl, YTUIW3alus OHOOPTaHWMYECKOTO TOTUIMBA IS
BBIPAOOTKH «TEIJIOBOM» U DJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE
U KalWUISPHBIE SIBJICHUSA B MPUPOJE, DIEKTPUUECKUE SIBICHUS B KUBOU
MIPUPOJIE.

Xumuna: THUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M
MOJIEKYJ, ~ MOJIb ~ BENIECTBA,  MOJISIpHAasg  Macca,  MOJYy4YECHUE
HAaHOMAaTEPUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEN U ra30B,
KUJKHUE KpUCTAJLIIBI, AJIEKTPUYECKUE CBOWCTBA METAaJIOB,
AIEKTPOJINTHYECKAS JTCCOLMALINS, rajbBaHHKa, AIEKTPOHHAS
MHKPOCKOTIHS.



T'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocusa: mnpeoOpa3oBaHUE [BWXKEHHM C HMCHOJb30BAaHUEM
MEXaHU3MOB, YUET CYXOr0 M KUIKOIO TPEHHsI B TEXHUKE, CTaTUYECKUE
KOHCTPYKUUHU (KPOHIITEWH, peléTdyarble KOHCTPYKIIUH), UCIIOIb30BaHUE
3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TUPOCKOM, BOJOMET U
ApyTHE), IBUTATENh BHYTPEHHETO CrOpaHMs, apoBasi TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHIUIMOHEP, TEXHOJIOTMH TOJYyYEHHs COBPEMEHHBIX
MaTepuaJioB, B TOM YHCJIE HAHOMATEpUAJIOB, W HAHOTEXHOJOIWH,
AIIEKTPOCTATUYECKAS 3aIlNTA, 3a3eMJICHUE 3JIEKTPONIPUOOPOB,
ra3opaspsAHbIE JAMIIbL, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. diaekTpoanHaMHKA.

Tema 4. Maznummnoe noe.

B3auMoelicTBHE TOCTOSHHBIX MAarHUTOB Y MPOBOJHUKOB C TOKOM.
MaruntHoe none. Bekrop wmarauTHOM — MHAYKUMu. [IpuHnmn
CYIEPIIO3ULIMA MATHUTHBIX MOJIEH. JINHUM MarHUTHOW UHIYKIIUU.

MarHutHoe TMojie MPOBOJHUKA C TOKOM (IIPSMOIO IMPOBOJIHUKA,
KaTyIIIKU U KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, e€ HarpaBJI€HUE U MOJTYJTb.

Cuina JlopeHna, e€ HanpaBJIeHUE U MOIYJIb. J|BHKEHHE 3apsKEHHON
YacCTHUIIBI B OJHOPOIHOM MarHuTHOM I1oJjie. PaGoTa cuibel Jloperna.

MarautHoe Tmone B BemectBe. {DeppomMarHeTUKH, Iapa- u
JaMarHEeTUKH.

TexHuyeckue  yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
MPUMEHEHUE TOCTOSHHBIX MArHUTOB, JJEKTPOMArHWTOB, TECTEp-
MYJIBTUMETP, DSJICKTPOJBHUTaTeNlb SIKOOM, YCKOPUTEIH 3JIEMEHTapHBIX
YacCTHII.

Hemoncmpayuu.

Kaptuna nuHUA WHAYKIUM MArHUTHOTO TIOJIE TIOJIOCOBOTO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTtuHa nuHUN MarHUTHOM MHAYKUMHU TOJS JJIMHHOTO IPSAMOTO
MPOBOJIHMKA Y 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlenicTBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

Habmronenue nBuKeHUs mMydyKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.



[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPaKmuKym.

HccnegoBaHre MarHUTHOTO MOJISL IOCTOSTHHBIX MarHUTOB.

HccnenoBanmne cBOWCTB (eppOMarHeTUKOB.

HccnenoBanue NeWCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HAa OCHOBE M3MEPEHUS CHUJIBI
Awmrepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBneHue  PIEKTPOMAarHWTHOM  mHAyKuuu. IloTok  BekTopa
MarHuTHOM wMHAyKIMH. OJIC MHAYKIMH. 3aKOH 3JIEKTPOMATHUTHOMN
nHaykuun @apanes. Buxpesoe anexkrpuueckoe noie. Toku Dyko.

OJIC wWHAYKIMH B TPOBOJHMKE, ABWXKYIIEMCS B OJHOPOJHOM
MarHuTHOM IIOJI€.

IIpasuno Jlenua.

NupykTtuBHOCTE. KaTylika WHIYKTUBHOCTM B LENU ITOCTOSIHHOTO
ToKa. ABnenne camonaykunu. J/1C caMOMHIyKIUN.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE IOJIE.

TexHuueckue  ycTpoWcTBa M TEXHOJIOTMYECKHE  MPOLECCHI:
WHIYKIMOHHAs [€4Yb, COJICHOWJ, 3allMTa OT AJIEKTPU3alUMU TeNl MpHU
JBUKEHUU B MArHUTHOM T10JI€ 3€MJIH.

Hemoncmpayuu.

HabGutoieHue siBineHus 31eKTpOMarHuTHOM WHYKITUH.

Uccnenoanne 3aBucumoctn OJIC  HMHAYKIIMM OT CKOPOCTH
M3MEHEHUS! MAarHUTHOTO MOTOKA.

IIpasuno Jlenua.

[Tagenne MaruuTa B altoMUHUEBOM (MEHON) TpyOe.

SIBneHne cCaMOMHIYKIIMH.

Uccnenoanne 3aBucumoctd IJIC camMOMHAYKIHMH OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B LEIH.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPaKmuKym.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIINH.

Onpenenenre MHAYKIUN BUXPEBOTO MAarHUTHOTO TOJISL.



HccnepoBanue sIBICHUS CAMOUHIYKLIMH.

CO6opka Mo/ieTH 3TIEKTPOMAarHUTHOTO TeHepaTopa.

Paszgea 5. KoJsiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUSI.

['apmonnyeckue konebanus. KuHemaTuueckoe W JHMHAMHUYECKOE
OTIMCAHUE. DHEPreTUuIecKoe OTMCAHUE (3axoH COXpaHEHUS
MEXaHWYEeCKON  »Hepruu).  BbIBOA  JAMHAMHYECKOTO  OMHCAHUS
rapMOHUYECKUX KOJICOAHUN M3 UX IHEPreTUYECKOTO U KUHEMATHYECKOTO
ONHCaHUS.

Avmmtyna u ¢daza konebanwmii. CBsI3b aMIUTUTYABI KOJICOAHUI
MCXOJIHOM BEJIMYMHBI C aMIUIUTYJaMUd KoJjieOaHUuN €€ CKOpOCTH U
YCKOPEHHS.

[leppuon wm wactora KoneOGanuii. Ilepuon MaybIX CBOOOJHBIX
Koje0aHui MaTeMaTuueckoro MasiTHuKa. [leproa cBoGOIHBIX KoeOaHuit
MPY>KUHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux kojieOaHUsAX. BeIHYX)JIeHHBIE KOJeOaHUSI.
Pe3zonanc. Pe3onaHcHass kpuBas. BrusHMe 3aTyXxaHusi Ha BHJ
PE30HAHCHOM KPUBOIl. ABTOKOJIEOAHUSI.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
METPOHOM, Yachl, KA4eJIl, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTeIHHOTO JIBHKCHHUS.

Habmoienne He3aBUCUMOCTH MEpHOJia MajbIx KojeOaHui rpy3a Ha
HUTU OT aMIUTATY/IbI.

UccnenoBanue 3aryxarouux KoJjeOaHW W 3aBUCHUMOCTH Mepuoja
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanmne konebanuii rpy3a Ha MAaCCUBHOW MPYXKHUHE C LETBIO
(dbopMHUpOBaHUS TPEICTABICHUNH OO0 HWICaTBLHOW MOJAETH MPYKHHHOTO
MasiITHUKA.

3aK0H COXPAHEHMS SHEPTUH MPU KOJICOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPaKmuKym.

N3mepenne mnepuoja CBOOOJIHBIX KOJIEOAHWW HUTSAHOTO H
MPY>KUHHOTO MasITHUKOB.



W3ydenne 3aKOHOB JBIDKEHHUS Tella B X0/€ KojeOaHui Ha yIpyrom
MO/IBECE.

N3yuyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUM B IPYKUHHOM MAsSITHUKE.

HccnenoBanune yoObIBaHUS aMIUTHTY/AbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanme BBIHYKISHHBIX KOJTCOAHHI.

Tema 2. InekmpomacHummnuple KO1€0AHUA.

Konebarenbubiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHbBIE
KojeOaHusl B UJeaIbHOM KojebarenbHOM KOHType. @opmyna TomcoHa.
CBsi3b aMIUTUTYJIBI 3apsjia KOHAEHcAaTopa C aMIUIMTYJ0M CUJIbl TOKa B
KoJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUH B UJI€aTbHOM KOJIe0aTEIbHOM KOHTYPE.

3aryxamue 3JeKTPOMarHUTHbIE KoJjeOaHusA. BbIHYXIEeHHbIE
AJIEKTPOMAarHuTHBIE KOJIeOaHusl.

[lepeMeHHBII TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JNEUCTBYIONIEE 3HAYEHHWE CUJIbI TOKAa M HANpsDKEHUS HpPH Pa3IMYHON
(dbopMe 3aBUCHMOCTH NIEPEMEHHOIO TOKAa OT BPEMEHH.

CHuHycOMIQIBHBIA TIEPEMEHHBIA TOK. Pe3ucTop, KOHIAEHCAaTop H
KAaTylIKa WHIYKTUBHOCTH B LIENM CUHYCOHUJIAJIBHOIO NEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pe3oHaHC HanpsKEHUN.

Uneanbubiii  Tpanchopmarop. IIpousBojactBo, mnepemadya U
NOTpeOICHUE IEKTPUUECKON SJHEPTUH.

OKOJIOTHYECKHE PHUCKH IpU  [POU3BOJACTBE 3AJIEKTPOIHEPIHHU.
KynpTypa ncnonb3oBaHus 3JIEKTPOIHEPTHH B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
ANIEKTPUYECKUN 3BOHOK, TEHEpaTop IEPEMEHHOTO TOKa, JIMHUHU
AJIEKTpoIIepeaay.

Hemoncmpauuu.

CBOOOTHBIC JIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJIEOAHUM OT UHAYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcumiorpaMMbl 3J1EKTPOMAarHUTHBIX KOJICOAHUH.

['eHepaTop HE3aTyXarOMIMX JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopeinb 31eKTPOMarHuTHOTO TeHepaTopa.

BriHyXeHHbIE CUHYCOMIaIbHbIE KOJIEOaHUsL.

Pe3uctop, KaTymka HWHIYKTUBHOCTM M KOHJEHCAaTOp B LENH
IIEPEMEHHOTO TOKa.



Pe3onanc mpum mocienoBaTENTbHOM — COEAMHEHUU  PE3UCTOPA,
KaTyIIKX UHAYKTUBHOCTH Y KOHAEHCATOPA.

Y CcTpoiicTBO M MPUHITUI IEUCTBUS TpaHcpopMmaTopa.

Mojienb JIMHUY 3JEKTPOIEPENAYU.

Yuenuueckui IKCcnepumenm, nadopamopnvie  padomol,
NPAKMUKYM.

Nzyuenune Tparncdopmaropa.

HUccnenoBanne nepeMEHHOIO TOKa 4Yepe3  IOCIEI0BATEIBHO
COEIMHEHHBIE KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

Ha6nronenue 351eKTpoMarHiTHOTO pEe30HAHCA.

Uccnenoanne paboOThl MCTOYHUKOB CBETAa B IIEMH MEPEMEHHOTO
TOKa.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHDbI.

Mexanuyeckue  BOJIHBL,  YCJIOBHUS ~ MX  pacHpOCTPaHEHHUS.
[lorepeynple ©W  HPOAOIBHBIE  BOJIHBL Ileppon,  ckOpPOCTH
pacnpocTpaHeHHsT W JJIMHA BOJHBL (CBOWCTBA MEXAaHUYECKUX BOJIH:
OTpakeHue, MpeloMIIeHHEe, UHTephEepeHIUS U TUPPAKITHUSL.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bwicota Tona. TemOp
3BYyKa.

[IlymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIbI.

DIIEKTPOMArHUTHBIC BOJIHBL. YcnoBus W3JIy4YECHUSA
JJIEKTPOMArHUTHBIX  BOJH. DB3auMHas oOpueHTauuss BEKTOPOB B
AJIEKTPOMArHUTHOU BOJIHE.

CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJisipu3anysi, HHTepdepeHnns u Tudpakius.

[ITkaa 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUMNBI paIUOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
MY3BIKUIbHBIE HWHCTPYMEHTBI, pajap, paJIuONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neus, ynpTpa3ByKoBas AMArHOCTHKA B TEXHUKE
Y MEAULIUHE.

Jlemoncmpayuu.

OOpa3oBaHue M PACHpPOCTPAHEHUE IOMEPEUHBIX W MPOOIBHBIX
BOJIH.

Kone6momeecs Teo Kak UCTOYHUK 3BYyKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.



Ha6nronenue oTpakeHUs ¥ MPETOMIICHHS] MEXaHHYECKHUX BOJTH.
Hab6nronenue natepdepennnm u 1udpakiuy MEXaHHIECKUX BOJTH.
AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGnrogenue CBsI3W TPOMKOCTH 3BYKa W BBICOTBI TOHA C
aAMIUIUTYI0M U 4aCTOTOM KOJIEOAHMIA.

HUccnenoBanne CBOMCTB AJIEKTPOMArHMTHBIX BOJIH: OTPaKCHUE,
npesioMJIeHUE, MoJsipu3anus, Tudpakiys, UHTepdepeHIus.

Oo6HapyxeHue nHGPAKPaCHOTO U YIbTPahUOIETOBOIO U3ITYUCHHI.

Yuenuueckui IKCcnepumenm, nadopamopnvie  pabomol,
NPAKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnopocTpaHEHUs 3BYKOBBIX BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoNMHEHOE pAacCIPOCTPAaHEHHE CBETA B OJHOPOJHOW Cpene.
JIyu cBetra. ToyeuyHbIli HCTOYHUK CBETA.

OtpaxeHue cBera. 3akoHbl OTpaxkeHus cBeta. llocTpoenue
n300pakeHuit B riiockoM 3epkaine. Cepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MpeJIOMIICHUSI CBeTa. AOCOJIIOTHBIN
nokaszarenib npenomiieHus. OTHOCUTEIBHBIN MOKa3aTelb MPEIOMIICHUS.
ITocTOSIHCTBO YACTOTHI CBETA U COOTHOIIEHHUE JJIMH BOJH IIPU MEPEXOJIE
MOHOXPOMATHYECKOI'O0 CBETA YEpEe3 T'PAHMILYy pa3zeiia JIBYX ONTHYECKHUX
cpen.

Xop nyueit B mpusMme. Jucnepeust cBeta. ClI0KHBIA cocTaB 0eoro
cBeta. [IBer.

[TonHoe BHyTpeHHee oTpaxkeHue. lIpeAenbHBII yroa MOJTHOrO
BHYTPEHHETO OTPAKCHMUSI.

CoOuparomiue U pacceuBaronue JuH3bl. ToHkas nuH3a. DoKycHOE
PACCTOSIHUE M ONTHYECKasi CUJjla TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHUS TOHKOM cdepuyeckod JMH3BI OT €€ TEeOMETpUu U
OTHOCHUTEIBHOTO MOKA3aTeNs MPEIOMICHUSI.

@opmyJsia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

XoJa jyda, TpOIIEAIIEro JIMH3Y MOJl MPOU3BOJIBHBIM YIJIOM K €&
rJIaBHOM ontuueckoil ocu. [loctpoeHue n3o0pakeHUl TOUKKM U OTpe3Ka
MPSIMOIT B COOMPAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTtuyeckue mnpubopsl. Paspemaromas crnocoOHOCTh. ['na3z kak
ONTHYECKAsI CUCTEMA.



[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. UuTepdepenumss  cBera.  KorepeHTHbIe
WMCTOYHHUKHU. YCJIOBHUS HaOMIOJCHUS MaKCUMyMOB U MHHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX KOI€PEHTHBIX HCTOYHHKOB.
[Tpumeps! k1accu4ecKux HHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus  cBera.  [udpakuuvionHas  pemérka.  YcClOBHE
HaOIIOAEHUS TIaBHBIX MAaKCUMYMOB IPH NAJ€HUU MOHOXPOMATHYECKOTO
cBeTa Ha JUPPAKIIUOHHYIO PELIETKY.

[Tonsipusanus ceera.

TexHH4ecKkre YCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: OYKH,
Jyma, TepucKor, (oTtoammapar, MUKPOCKON, MPOEKIIMOHHBIN ammapar,
IIPOCBETJICHUE ONTHUKH, BOJJIOKOHHAs ONTHKA, TUPPAKIUOHHAS PEILETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeoMIICHHs CBETA.

HaGmronenne MmOMHOTO  BHYTPEHHETO  OTpakeHUs. Mojens
CBETOBOJIA.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanue cBOMCTB M300paK€HU B JTMH3AX.

Monenn MUKpOCcKomna, TEJIECKONa.

Habmronenune natepdepeHnu cBera.

HabutoieHue 1BETOB TOHKUX MIIEHOK.

Hab6nronenue nudpaximum ceera.

N3yuenue auppakinOHHON PEIETKH.

Hab6monenue nudpakiinoHHOro CHEKTpa.

Habntonienue nucnepcun cBera.

Habmonenue monsipusamnuu cBera.

[IpumeHeHrne  MONASAPOMIOB [  HM3YYEHHUS]  MEXaHUYECKUX
HAMPSKECHUMN.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
HPAKMUKYM.

N3mepeHne nokasaress npeaoMiIeHUs CTEKIA.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PACcCTOSIHUSI OT BELIECTBA
(Ha mpuMepe KUAKUX JTUH3).

N3mepenue pOKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tonydyenne n300pakxeHus B CUCTEME U3 TUIOCKOTO 3€pKaJla U JINH3bI.

[Tomydenue n300pakxeHus B CUCTEME U3 IBYX JIUH3.



KoncTpyrpoBaHue TeIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxium, nHTEpPEpeHIINH U TTOJSIPU3AIIN CBETA.

N3ydenne mnonspusaluu CBETa, OTPAXKEHHOIO OT IOBEPXHOCTH
TUAJIEKTPHUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3JIYYEHUS Ha IBYX IIEIX.

Hab6nronenune nucrepcun.

Ha6nronenue n uccnenoBanue AUQPPAKIIMOHHOTO CIICKTpA.

N3mepeHne IIuHbI CBETOBOW BOJIHBI.

[Tonydyenue crekTpa U3JIy4eHUs CBETOAMOAA TP  ITOMOIIU
IUQPPAKIIMOHHON PEIIETKH.

Pasznes 6. OcHOBBI cIeAJIBbHON TEOPUU OTHOCUTEJIbHOCTH.

['paHuupl NPUMEHUMOCTH KJIacCHUECKOM MexaHukHu. llocTynaTsel
CIEHHAIBHOM TEOPUU OTHOCUTEIBbHOCTH.

[TIpocTpaHCTBEHHO-BPEMEHHOM WHTEPBAJL [IpeoOpazoBanus
Jlopenua. YcnoBrue npuaMHHOCTH. OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
3aMe/JIeHne BpEMEHU U COKpAIEHUE JITTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C YHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIBI.
DHeprusi MoKosl.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
CITYTHUKOBBIC MPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

VY4eHnueckuit IKCIepuMEHT, J1abopaTopHbIe PaObOThI, MPAKTUKYM.

Onpenenenrve UMIYJbca U DHEPTUU PEISTUBUCTCKUX dYacTHIll (10
dboTorpadusaM TPEKOB 3apsHKCHHBIX YACTHIl B MATHUTHOM TIOJIE).

Paznen 7. KanToBas pusuka.

Tema 1. Kopnyckynapno-6011060ii oyaiusm.

PaBHOBecHOE TemoBoe u3MyueHHUe (U3NydeHHe aOCOIIOTHO
y&pHoro Tena). 3akoH cmenieHusa Buna. ['unotesa [lnanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

®dotoadpdexr. Ombitel A. I'. CroneroBa. 3akoHbl (orodrddekra.
VYpaBuenue OitHmreitna ans  poroaddexra. «KpacHas rpaHuia»
dhororddexra.

JlaBineHue cBeTa (B YaCTHOCTH, JaBJICHHWE CBETa Ha aOCOIIOTHO
MOTJIOMIAOIIYI0 U a0COIIOTHO OTPaXKAIOIIYI0 MOBEPXHOCTH). OnbIThl I1.
H. JleGenena.

BonHoBeie cBoricTBa yactull. Bosabl ge bpows. [[nvHa BOJIHBL 1€
bpoitnss u pasmepsl 007acTH JIOKAIHM3alMUA JABWKYIIECHCS YaCTHIIBL.



Kopnyckymsipao-BonHOBOM — ayanu3Mm. Judpakuus 5S1EKTpOHOB Ha
KpUCTaJUIaX.

Cneunduka  u3MepeHudd B MuKpomupe.  COOTHOIICHHUS
Heonpenenéunocteit ['eiizendepra.

TexHuyeckue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IIPOLIECCHI:
CHEKTpOMETp, (QoTodIeMEHT, (OTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI,
CoOJIHEUHas OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oT03(]hHeKT HAa yCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3aKk0HOB BHEITHETO GoTodPeKTa.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS MTOIYITPOBOIHUKOB OT
OCBELIEHHOCTH.

Ceeroauopn.

Conneunas Gatapest.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKmMuKym.

Hccnenosanue poropesucropa.

N3mepenne moctossHHOW IlnaHka Ha OCHOBE HCCIIEIOBAHUS
dhororddexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA 4YE€pe3 CBETOIUOA OT
HaIpsHKCHUS.

Tema 2. Dusuxka amoma.

OnBbITHI IO UCCIIEIOBAHUIO CTPOCHHS atoMa. l[lnanerapHas monenb
atoma Pezepdopna.

[Toctynatet bopa. W3nyuenune wu morniomieHue (GOTOHOB TIPH
IIEPEXOE aTOMa C OJHOI'O YPOBHS SHEPIUH Ha IPYToM.

Buapl ciektpoB. CieKTp ypOBHEN S3HEPTUH ATOMA BOJAOPO/A.

CroHTaHHOE U BBIHYXJAEHHOE U3JIy4eHue cBeTa. Jlasep.

TexHuyeckrue yCTpOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
CHEKTpaIbHBIM aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Monens onbita Pezepdopaa.

HaGnronenue TMHEHYAThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

Ornpenenenue JIMHbI BOJHBI Ja3€PHOTO U3Ty4YECHUS.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPaAKmMuKym.

Hab6nronenue muHEHYaTOTro CrieKTpa.



HccnenoBanue CIEKTpa pa3peKeHHOTO aTOMapHOro BOJIOPOJA H
U3MEpEeHHe MocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0PA U INEMEHMAPHBIX YACMUY,

Hyknonnass mozens siapa ['eiizenOepra—MBanenko. 3apsn snpa.
MaccoBoe uuncio sapa. M30Torsl.

PannoaktuBHOCTh. Ajb(a-pacnag. DJIEKTPOHHBIA U MO3UTPOHHBIN
oeta-pacnaz. ["'amMmma-usmydeHue.

3aKOH pAJMOAKTHBHOIO pacnajna. PaavoakTHBHBIE W30TOINBI B
npupone.  CBOHCTBa  HMOHUBHMPYIOUIETO  M3JIy4eHMs.  BuusHue
PaAMOAKTUBHOCTHU HA )KMBbIE OPraHU3Mbl. ECTEeCTBEHHBIN (POH U3ITyUEHUS.
Jlo3umeTpus.

OHeprus cBsi3U HYKJIOHOB B sipe. fnepHble cuibl. JledekT mMacchl
anpa.

AnepHble peakuuu. /[leneHue u CUHTE3 saep. SIaepHbIE PeakTOpBI.
[IpoGyiembl ympaBisieMOro TEPMOSJIEPHOIO CHHTE3a. JKOJIOTHYECKUE
ACIEKTHI Pa3BUTHUSA AJIEPHON SHEPTETHKHU.

Mertonsl peructpanuu 1 UCCIEIOBAaHUS SJIEMEHTAPHBIX YACTHIL.

@yH/IaMEHTANIBHBIE  B3aWUMOJECHCTBUA. baprnoHBl, ME30HBI H
nentoHsl. IIpencrasnenne o CranpmaptHOl Mozenu. KBapk-riarooHHas
MOJEIb aJPOHOB.

®usuka 3a npeaenamu CrangapTHOM Mojend. TémHas marepus U
TEMHAas1 SHEPTUSL.

EnuHcTBO M3nyeckoil KapTUHBI MUpa.

TexHn4yeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLECCHL: TO3UMETD,
Kamepa BHIIbCOHA, AIEpHBIA PEAKTOP, TEPMOSIACPHBIA PEAKTOP, ATOMHAs
6omM0a, MarHUTHO-pE30HAHCHAsI TOMOTpadus.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomui,
NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanne  pajvoakTUBHOTO (poHA €  HUCHOJIB30BAaHUEM
JO3UMETpA.

N3ydenue noriaouieHust 0eTa-4yacTUl] ATFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMH M ACTPOPU3MKH.

Otansl pa3BATHS aCTPOHOMMHM. lIpukiiamHoe 1 MUPOBO33PEHUYECKOE
3HayeHUue acTpoHomMuH. [IpuMEeHMMOCTP 3aKOHOB  (U3UKH IS
OOBSICHEHUS! IPUPObI KOCMUYECKIX OOBEKTOB.



Metonn! ACTPOHOMHYECKUX  MCCIECAOBAHUMU. CoBpeMeHHbIE
ONTHYECKHE TEJIECKOTIBI, PaIOTENECKOIIBI, BHeaTMoc]epHas
aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Bes3nus, sipkue 3BE3ABI, IUIAHETHI, UX
BUIMMOE JIBUKCHHUE.

ConHeuHas cucrema.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHeprun ConHua u
3BE3 .

3BE3 I, Uux OCHOBHBIE XapaKTEPUCTHUKH. Juarpamma
«CIEKTpaJIbHbIN KJIacc — CBETUMOCTD. 3BE3 LI TJIaBHOM
ITOCJIEA0BATEIBHOCTU. 3aBUCHUMOCTh «MAacCca — CBETUMOCTB» I 3BE3]
[JJABHOM  MOCJIENOBATEIbHOCTH.  BHYTpeHHee  CTpoeHHEe  3BE3J.
CoBpemeHHbIE TPEACTABIECHUS O MPOUCXO0XKACHUU U 3Botonnu CoHua u
3BE3/1. DTaIbl )KU3HU 3BE3]L.

Mueunsiii [lyte — nHama [‘amaktuka. IlonoxkeHue w JBUKEHUE
Conmnna B lamaktmke. Tunmbl ramakTuk. PaguorasakTiku W KBas3apsbl.
UEpHbIe IbIPHI B SAPAX TAITAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa006ma. Pa3beranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmtonenuss 3BE€31HOrO HeOa HEBOOPYXKEHHBIM TIJIA30M  C
WCIIOJB30BAaHUEM KOMIIBIOTEPHBIX MPWJIOKEHUM JUISI  ONPEIEIICHUS
MOJIOKEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOTO NOIIYIIAPHS U IPKUE 3BE3/IBIL.

Hab6nronenust B teneckorn JIyHbl, TIaHET, TYMAaHHOCTEH U 3BE3HBIX
CKOIUICHHM.

PDu3nYecKUuil NPaKTUKYM.

Cnocobbl u3MepeHus: (PU3NYECKUX BEIMYMH C HCIOJIb30BAaHUEM
AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH
u3MepeHuil pusudecknx BeananH. OIeHKa TPaHUI] TOTPEITHOCTEH.

IIpoBenneHrEe KOCBEHHBIX U3MEPEHUM, UCCIENO0BAHNNA 3aBUCUMOCTEN
(bU3MYEeCKUX BEITUYMH, MPOBEpKa MPEUIOKEHHBIX TUMOTE3 (BBIOOD U3
paboT, OMHCAHHBIX B TEMATHYECKUX pazjeniax «YUYeHUYeCKUuu
AKCIIEPUMEHT, JTa00paTOpPHBIE PAOOTHI, MPAKTUKYM)).

O0o001marniee noBTOpeHue.



OO6o00menne W cucTeMaTH3alUsl COJAEPXKaHUSA pasleioB  Kypca
«Mexanukay, «MonekyasapHas ~ Qu3MKa U TEPMOAMHAMHUKAY,
«QnekrponuHamuka», «Konebanust u BonHb, «OCHOBBI ClELUAIBLHON
TEOpUU  OTHOCUTENbHOCTHY», «KBaHTOBasgs ¢usuka», «DIEeMEHTbI
ACTPOHOMUHU U aCTPOUZUKI.

Ponb ¢u3vku u acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOMH,
COLIMAJILHON U ATHYECKOH chepax AesITeIbHOCTH YeI0BeKa, POIb U MECTO
GU3MKM M acCTPOHOMHHM B COBPEMEHHOW HayuyHOH KapTUHE MHUpa,
3HaYEHUE OIUCATEIbHON, CHCTEMAaTU3UPYIOIIEl, OOBSCHUTEIBHON W
MPOTHOCTUYECKONW (YHKIMN (U3HMUECKONH Teopuu, poiib (U3HUECKOM
TeOpuu B (POPMUPOBAHUU MPECTABICHUN O (HU3MUECKON KapTUHE MHPA,
MeCTO (PU3MYECKOM KapTUHbI MHpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yriaybnénHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcamMM MaTeMaTHKH, OMOJIOTMH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie noHAmMUA, C6A3AHHBIE C U3YHEHUEM MEM 0006
HAY4YHO20 NO3HAHUA: SBJICHHUE, Hay4HbI (akT, rumnoresa, pusmdeckas
BEJIMYMHA, 3aKOH, T€OpHsl, HAOIIOIEHNE, FKCIIEPUMEHT, MOJCIINPOBAHUE,
MOJENIb, M3MEpPEHUE, MOTPEIIHOCTH HU3MEPEHUM, H3MEPUTEIIbHbBIE
puoopsL, MdpoBas 1adbopaTopusi.

Mamemamuka: penieHue CUCTEMBI YpaBHEHUM.
Tpuronomerpuyeckne QyHKUUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC,
OCHOBHOE€ TPUTOHOMETPUUECKOE TOKIECTBO. BEKTOPBI M UX MPOEKIMHU Ha
OCH KOOpAMHAT, CJOKEHHE BEKTOPOB. IIpoM3BOAHBIE 3IEMEHTApHBIX
¢ynkiuil. [Ipu3Haku nmogoOusi TPEeyrolbHUKOB, ONPEAEICHUE IIoUIaan
IJI0CKUX uryp u oobEma Tel.

buonocun: snextpuueckue SBICHUS B OKMBOM  NPUPOJIE,
Kosie0aTeNbHbIE IBMKEHUS B )KUBOM MPUPOJIE, SKOJIOTHUYECKUE PUCKU TTPU
IIPOU3BOJACTBE  3JIEKTPOIHEPIHMH,  JIJIEKTPOMATHUTHOE  3arps3HEHUE
OKPYXXAIOIE Cpefpl, YIbTPAa3ByKOBas JHAarHOCTMKAa B MEIUIMHE,
ONTHYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTYpa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKOM pEIETKH,
CIEKTpaJIbHBIN aHAIU3.

TI'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX Py,
dboTochEMKa 3eMHOI TOBEPXHOCTH, ceiicMorpad.



Texnonozus: IIPUMEHEHUE MOCTOSTHHBIX MarHuTOB,
ANEKTPOMATHUTOB, 3JEKTPOJABHUIareNb SKoOW, TeHepaTop NEPEMEHHOIrOo
TOKa, MHAYKIIMOHHAs II€4b, JIMHUM JIEKTPOIIepeaay, 3JEKTPOJABUTATED,
pajap, paauoNpuEMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YIBTPa3BYKOBasl JMATHOCTHKA B TEXHUKE, INPOCKIMOHHBIM anmnapar,
BOJIOKOHHAsl OITHKA, COJIHEYHas Oarapesi, CIIyTHHUKOBBIC NPUEMHHKH,
AJIEpHAsl JHEPIrEeTHKA U DKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.
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OU3UKE HA YPOBHE CPEAHEI'O OBLIEI'O
OBPA3OBAHUMAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS Y4YyeOHOro mpeaMmera
«Du3nKa» TOIKHBI OTPAKaTh TOTOBHOCTh U CTIIOCOOHOCTH 00YYarOIINXCs
PYKOBOJICTBOBATbCSI CPOPMUPOBAHHON BHYTPEHHEHN MO3UIMEN JINYHOCTH,
CUCTEMOM  ILIEHHOCTHBIX OpPHUEHTAllMH, IO3UTUBHBIX BHYTPEHHUX
yOEKICHHIA, COOTBETCTBYIOIIMX TPaaULIOHHBIM LHEHHOCTSIM
POCCHUHCKOTO OOIIECTBA, PACHIMPEHHE >KU3HEHHOTO OIbITa W OTbITa
NEATEIBHOCTH B MPOLECCE pealM3alyyd OCHOBHBIX HAIlPaBJICHUU
BOCIIMTATEJIbHOMN JEATEIBHOCTH, B TOM YUCIIE B YaCTH:
rPaKAAHCKOI0 BOCIIUTAHMA:

e c(HOpPMHUPOBAHHOCTH TPAKIAHCKOW MO3HUIIMH OO0YUYaIOIIETOCs Kak

aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHATHE TPAJAMIIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTUUECKUX
U JIEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTH B HWHTEpecax
IPaKJAHCKOIO OO0IIEeCTBa, Y4acTBOBAaTb B CaMOYIIPABIECHUU B
00pa30oBaTeIbHON OpraHu3aluu;

e YMEHHE B3aUMOJICWCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMHU B
COOTBETCTBHUM C UX PYHKUMSIMU U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUA:

e chopMHUPOBAHHOCTh POCCHUUCKOW TPaKTAHCKON HIACHTHYHOCTH,
MaTpUOTU3MA;

e [ICHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM,
JOCTHKEHUSIM POCCUHCKHUX YUY€HBIX B 00JacT (QU3UKH U
TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e Cc(OpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATHUYECKOTO
IIOBEJICHMUS,;

e CIIOCOOHOCTH OLICHMBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE
pEeLIEHNs], OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IEATEIIBHOCTH YUYEHOIO;



e OCO3HAaHHE JIMYHOTO BKJaJa B IOCTPOCHHE YCTOMYMBOTO
Oymyero.

3CTETHYECKOr0 BOCTIMTAHHUS:

e OCTETHYECKOE OTHOLIECHHE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3HUECKON HAYKE.

TPYAOBOr0 BOCTIMTAHUS:

e HWHTEpPEC K  pasnuyHbiM  cepaM  mpodecCHOHATBHON
JESTeIbHOCTH, B TOM YHUCIIE€ CBA3AHHBIM C (PU3UKON M TEXHUKOH,
YMEHHE COBEpILATh OCO3HAHHBIN BhIOOp Oyayuied nmpodeccuu u
pean30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TIIAHBI,

e TOTOBHOCTBH M CTIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPA30BAHHIO
B 007acTH (PU3MKHU HA MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHHUSA:

e Cc(OPMHUPOBAHHOCTh SKOJOTMYECKOW KYJbTYphl, OCO3HaHUE
r7100aTbHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM;

e IUIAHUPOBAHME M OCYIIECTBICHUE JACHUCTBUM B OKPYXKAIOIIEH
Cpele Ha OCHOBE 3HaHMs Leled YCTONYMBOIO pa3BUTHS
4eJI0BEUECTBA;

e pacuIupeHue OIbITa JeSTEIIbHOCTH HKOJIOTUYECKOM
HAIPaBIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH MO (PU3HKE.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e Cc(hOpPMHUPOBAHHOCTP  MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

e OCO3HAHHME IICHHOCTH HAy4HOH JEeSTEIbHOCTH, TOTOBHOCTH B
nporecce u3ydeHUs: (U3UKH OCYHIECTBIATH MPOCKTHYIO U
HCCIIEIOBATENCKYIO JAESTEIbHOCTh UHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTebHbIE YHMBeEPCAJIbHBbIE YUeOHbIE NelCTBUS
Bba3oBble Jioruyeckue aeiicTBUS:
e CaMOCTOSITENBHO (POPMYIMPOBATH U aKTyaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENeNATh UENH JEeATEIbHOCTH, 3a/aBaTh IapaMerpbl U
KPUTEPUHU UX TOCTIKEHUS;
e BBISBISITH 3aKOHOMEPHOCTH u MPOTUBOPEUUS B
paccMaTpuBaeMbIX (PU3UUYECKUX SIBICHUSAX;



pa3pabarbIBaTh IUIAH PEHICHHWS MPOOIEMBbI ¢ y4ETOM aHaM3a
UMEIOIUXCS MaTEPHATLHBIX M HEMaTEPHAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE
pe3ynbTaTOB  IEJsIM,  OLIGHWBAaTh  PUCKUA  TIOCJIEICTBUI
JCATCIILHOCTH,

KOOPJMHUPOBATh M BBHITIOJHATH PadOTy B YCIOBHUSX PEATbHOTO,
BHUPTYaJIbHOTO U KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBYSI;
pa3BUBAaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUN KXU3HEHHBIX
npoOJem.

ba3oBble ucciiegoBaTe/IbCKHe JeiiCTBUS:

BJIAJICTh HAYYHOW TEPMHHOJIOTUEH, KIIFOUEBBIMU MOHITUAMU H
MeToaMH (PU3NYECKON HAYKU;

BJIQJICTh HABbIKAMHU Y4€OHO-UCCIIEIOBATEIHLCKOW U TMPOECKTHOM
AeSTeIbHOCTY B o0jacTM  (U3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY INOHMCKY METOAOB PEIICHHS
3ama4  (U3NYECKOTO COJEp)KaHUs, MPUMEHEHHUIO pPAa3INYHBIX
METO/0B ITIO3HAHUS;

BJIAJICTh BUJIAMU JIESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpHpeTaluy, MNpeoOpa3oBaHUID M MPUMEHEHHIO B
pa3IMYHBIX Y4YEOHBIX CHUTYallUsiX, B TOM YHCIIC TPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PUBHKH;

BBIABJISITh MPUYMHHO-CJIEACTBEHHBIE CBSA3UM U AKTyaJIM3UPOBATH
3a/1a4y, BbIIBUTATh TUIOTE3Yy €€ PEIICHUs], HAXOIUTh aPIYMEHTHI
JUISL OKA3aTeNbCTBA CBOMX YTBEPXKIICHUM, 3a7aBaTh MapaMeTpbl
Y KPUTEPUH PEILICHUS;

aHaIM3UpPOBaTh IOJIYYEHHbIE B XOJAE€ pEIICHHUS  3aJladu
pe3yabTaThl, KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTb ®W  (OpPMYyIUpOBaTh  COOCTBEHHBIC  3aJadyd B
0o0pa30BaTEeNbHON NIEATENBHOCTH, B TOM YHCIE IPU HU3YUCHUH
bu3uKY;

JlaBaTh OILICHKY HOBBIM CHUTYyaIlUsIM, OLIEHUBATh MPUOOPETEHHBIM
OTIBIT;

YMETh MEPEHOCUTh 3HAHUS M0 (PU3UKE B MPAKTUIECKYIO 00JIACTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;
BBIJIBUTaTh HOBBIE UJECH, MPEAJIaraTb OPUTHHAIbHBIE TOAXOIbI U
peLIeHUS;



CTaBUTh NPOOJEMBI M 3aJaud, JOIMYCKAIOIIHNE albTEPHATUBHbBIC
pELIEHHUS.

Pabora c nnpopmanueii:

BJIQJICTh HABBIKAMHM TOJydeHUs HHPOpMaMK (U3HUIECKOTO
coepKaHUsI W3 MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIATh  TOWCK,  aHajgW3,  CHCTEMaTH3aIuio U
WHTEpIpeTannio WHOOPMAIIMU  PA3IUYHBIX BUIOB U (HOpM
MIPEICTABJICHHUS;

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

HCIIONIb30BATh cpencTBa UH(OPMAITMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJOTHH B PEIICHHH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33J1ay ¢ COOJIIOICHUEM
TpeOOBaHUI JPrOHOMHKH, TEXHHKH OE€30MaCHOCTH, THUTHCHBI,
pecypcocOepekeHrs, TPAaBOBBIX M OSTUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACpKAHUS B Pa3THIHBIX
dbopmarax ¢ yd4€ToM Ha3Ha4YeHHs HMHPOpPMALMU U IIEJIEBOU
ayJIUTOPHUH, BBHIOMpas ONTUMAIIbHYI0 (OpMYy MpE/CTaBICHUSA U
BU3YyaJIU3aIlIH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

OCYIIECTBIISITH OOIEHNE HA ypoKaxX ()M3MKH U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM  KOHQUIMKTHBIX CHUTyalud U
CMSATYaTh KOH(JIUKTHI,

pPa3sBEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3pEHHS C
WCIIOJIb30BaHUEM S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHJIHOH H
WHANBUIYaIbHON pabOTHI;

BBIOMpATh TEMAaTUKY U METOJbI COBMECTHBIX JACHCTBHIA C YIETOM
OOIINX UHTEPECOB M BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIJIEKTHBA,;
IIPUHUMATB LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh U
KOOPAUHUPOBATh JEUCTBUA M0 €€ JOCTHKEHUIO: COCTAaBIATH
IUIAaH JIEWCTBUM, paCHpENensaTh poOJM C YYETOM MHEHHU
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;
OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXJOr0 YYacCTHUKA
KOMaH/ bl B OOIIMI pe3ysbTaT MO pa3pabOTaAHHBIM KPUTEPUSIM;
IpejjlaraTb HOBBIE TIPOEKTHI, OLICHUBAaTh HJEU C IO3HUIHH
HOBH3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATL IMO3UTHBHOC CTPATCIHYCCKOC ITIOBCACHUC B
Pa3IMYHBIX CUTyalusX, IMPOABIATH TBOPUYCCTBO U B006pa)KeHI/I€,
OBITh HMHHUIIMAaTUBHBIM.

PeryasiTuBHbIE YHHBepCcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanmusi:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENBHYIO ACSATEIBHOCTD
B 00J1aCTH (U3UKH U aCTPOHOMHH, BBISIBIISITH MPOOJIEMBI, CTABUTH
U popMyIUpOBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOAITENIBHO COCTAaBJIATh IUIAH PELICHUS pPAcyE€THBIX U
KaueCTBEHHBIX 3aJa4, TUIAH BBITIOJHEHUS MPAKTHUYECKONH pabOThHI
C y4€TOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
[IPEANIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciiupsaTh paMKM y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

JeNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBAaThH €ro, OpaTh Ha
ce0sl OTBETCTBEHHOCTh 32 PEILLICHUE;

OLICHHUBATh IPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULIMN B
o0nactu (U3KKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30oBaTeNbHBIHI
Y KYJbTYPHBIN YPOBEHb.

CaMOKOHTpOHb, IMOIHMOHAJIbLHBbIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBHI B
JEeSATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIETISIM;
BJIQ/IETh HABBIKAMHU MO3HABATEIHHOU PEIICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JCUCTBUH M MBICIUTENBHBIX IPOLIECCOB, HX
pPE3yNbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pEeQIEKCUH JI1 OLEHKU CHUTyalluH,
BBIOOPA BEPHOTO PEIICHUS;

YMETh OLEHUBATH PUCKU U CBOEBPEMEHHO NPUHHUMATh PEIICHHUS
10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI M apryMEHTBl JpPYTMX I[Py aHAIU3E
PE3YNbTATOB JI€ATEIbHOCTH;

MIPUHUMATh ce0sl, MTOHUMAsl CBOM HETOCTATK! U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI M apryMEHTBl JpPYTMX I[Py aHAIU3E
PE3yNbTATOB JEATEIBHOCTH;

IpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIUOKH.



B nmpouecce AOCTHXKEHUS JIMYHOCTHBIX PE3YyJbTaTOB  OCBOEHUS
MporpaMMbl 10 (PU3HMKE JJIsl YPOBHSI CpPeAHEro oOIiero oopa3oBaHus y
OoOy4aroluXcsi  COBEPLIEHCTBYETCS  SMOLMOHAJIBHBIM  HMHTEIJIEKT,
npearnoiararoii ¢cOpMUPOBAHHOCTB!

e CAaMOCO3HAHHMS, BKIIOYAIOMIETO CIOCOOHOCTh MOHHUMATh CBOE
AMOIIMOHAJIBHOE COCTOSIHME, BHUAECTh HAIPaBICHUS Pa3BUTHS
CcOOCTBEHHOW AMOIIMOHAIIBHOM C(ephl, OBITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHUE
INPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJAECHHUE, CIOCOOHOCTh
aJanTUPOBAThCS K 3MOLMOHAIBHBIM WU3MEHEHHUSIM U MPOSBISATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBAllMM, BKJIIOYAKOUIEH  CTPEMJIIEHHE K
JOCTWKEHHIO LEIM M YyCHeXy, ONTHUMHU3M, HHHUIMATHUBHOCTD,
YMEHUE JEMCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH;

e OMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTH OHUMATh
SMOIIMOHAJIBHOE COCTOSIHME JIPYTUX, YYWUTBIBaTb €ro mpH
OCYIIECTBJICHUN OOILEHUS, CHOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHHUIO;

e COIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAaUBATh
OTHOIICHUS C JPYTUMH JIOABMH, 3a00TUTHCS, TMPOSBIATH
MHTEPEC U pa3periaTb KOH(IUKTHI.

[NPEAMETHBIE PE3VYJIBTATBI

K koHumy oOyuenuss B 10 Knacce TpeIMETHbIE pe3yJbTaThl Ha
yrayON€HHOM YpOBHE JOJDKHBI OTpakaTh C(OPMUPOBAHHOCTH Yy
oOy4Jaronnxcsi yMEHUM:

e TMOHUMATHh POJb (U3UKH B DKOHOMHUYECKOW, TEXHOJOTHYECKOH,
HKOJIOTMYECKOM, COLIMATILHON U ATUYECKON chepax nesaTeIbHOCTH
YeloBeKa, pOJib M MECTO (PU3UKH B COBPEMEHHOW HAy4YHOUH
KapTUHE MHUpPa, 3HAYCHUE ONMUCATEIBbHON, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (YHKIMM (puznueckon
TEOPUHU — MEXaHHUKH, MOJIEKYJISIPHON (DM3UKU U TEPMOIUHAMUKH,
ponb (hu3HUecKor Teopuu B (POPMHUPOBAHUU MPEICTABICHUHA O
(bu3nuecKoil KapTUHE MUPA;

e pa3iMyaTh YCJIOBUS MPUMEHUMOCTH MOAENeH (PU3NYECKUX TeNl U
IpoLeccoB  (SIBJICHMM): HMHEpUUaAIbHAas CHCTEMa OTCYETa,



abCoMIOTHO TBEp0E TEJO, MarepuanbHas TOYKa,
PaBHOYCKOPEHHOE ABW)XEHHE, CBOOOJHOE MajeHue, abCONIOTHO
ynpyras jaepopmanusi, aOCOJIOTHO yHpyroe U aOCOJIFOTHO
HEYNpPYroe CTOJKHOBEHMS, MOJEIIN Ta3a, KUIKOCTU U TBEPAOIO
(KpUCTAIIMYECKOr0) Teja, WACaNbHBIM Ta3, TOYEYHBIN 3apsi,
OJIHOPOJIHOE 3JIEKTPUUYECKOE TIOJIE;

pasnuyaTh yciaoBUS (TpaHUIBI, 00JIaCTH) MPUMEHUMOCTH
(¢u3NyecKnx  3aKOHOB, IOHMMAaTh  BCEOOIIMH  XapakrTep
(yHIaMEHTabHBIX 3aKOHOB U OFPAHUYEHHOCTH HCIIOJIb30BAHMUS
YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH MEXaHHYECKHE TIPOIECCHl H
SIBJICHMSI, UCIIOJIb3YSI OCHOBHBIE ITOJIOKEHUS U 3aKOHBI MEXaHUKHU
(OTHOCUTEIBHOCTh ~ MEXaHUYECKOIO  JIBUKECHHS,  (OPMYJIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JABW)KEHHUsS, NpeoOpa3oBaHUs
lanuness nns CKOPOCTH U TEpeMelleHus, 3akoHbl HbrOTOHA,
INPUHIOUI  OTHOCHTENbHOCTM ['anmuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbl COXPAaHEHHsS HMIIyJbCa M MEXaHUYECKON
SHEPruM, CBsI3b PAOOTHI CWIBI C HW3MEHEHHMEM MEXaHHYECKON
SHEPruM, YCIOBUS pPaBHOBECHUS TBEPAOrO Teja), MPU 3TOM
MCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh
YCJIOBUS MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MPEe0Opa30BaHMil
['asiuness, BTOPOro M TpEThEro 3akOHOB HbIOTOHA, 3aKOHOB
COXpPaHEHUs HMITyJIbCA M MEXaHUYECKOM DJHEPruu, 3aKOHa
BCEMHUPHOT'O TATOTEHHS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHI U SBICHUS,
ucronb3yst  ocHoBHble — nosokeHuss MKT u 3akoHBI
MOJIEKYJISIPHON (PU3UKKM M TEpMOJUHAMHUKHU (CBSI3b J1aBJICHUS
MICaJbHOIO Ta3a CO CpPEeIHEW KHHETUYECKOW DHEPrueu
TEIJIOBOIO JBM)KEHHUSI M KOHUEHTpAIMel €ro MOJEKYJ, CBA3b
TEMIIEpaTyphbl BEIIECTBA CO CPEIHEM KHHETHYECKOW 3HEpruei
TEIJIOBOTO JBM)KEHHS €r0 YacTHL, CBS3b JABJICHUS HJICAJIbHOTO
razda C KOHIEHTpaUMEld MOJIEKYJ M €ro TeMIIepaTypoi,
YpaBHEHHUE MenneneeBa—KnaneiipoHa, NIEPBBIN 3aKOH
TEPMOJIMHAMMKHN, 3aKOH COXPAHEHUS SHEPIMH B TEIUIOBBIX
mpoueccax), HOpU  3TOM  HUCIOJB30BaTh  MaTeMaTHYECKOe
BBIDA)KCHHE 3aKOHOB, YKa3blBaTh YCIOBHA IPUMEHUMOCTH
ypaBHeHus: MenpeneeBa—Knaneiipona;



aHaTU3UpPOBaTh U OOBSACHSITH  DJICKTPUYECKUE  SBJICHUS,
WCTOJIb3Yysl OCHOBHBIEC MOJIOKEHUS U 3aKOHBI 3JIEKTPOJIMHAMHUKH
(3aKO0H CcoOXpaHEHMsI DJICKTPUYECKOro 3apsga, 3akoH KyloHa,
MOTECHIIMAJIBHOCTh  DJICKTPOCTATUYECKOTO  TOJIS,  MPUHIHUI
CYIEPIO3ULNA AIEKTPUYECKUX TIOJEH, MPH ITOM YKa3bIBas
YCIIOBHSI IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke MpakTHYeCKH
BAXHBIE COOTHOIICHUS: 3aKOHbI OMa IJId ydacTka Uenu W I
3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyns—JIeHua,
npaBmiia Kupxroda, 3akonsl Dapajes 11 2JICKTPOJIN3a);
OMUCHIBATh (PU3MUECKHUE TMPOIECCHl M SIBJICHUS, HCIOJIb3YS
BEJIMYMHBIL: MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TElla
1 CHUCTEMBI T€JI, CHJIa, MOMEHT CWJIbI, JIaBJICHUE, MOTCHIIMAIbHAS
SHEpPrusi, KHUHETUYECKas DHEPrusi, MEXaHWu4ecKas »dHEeprusl,
paboTa CHIIBI, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE, CHIIA TSHKECTH,
CWjla  yIOpyrocTd, CHJIa TPEHHUsS, MOIIHOCTb, DJHEPrus
B3aUMOJICUCTBUSL Tena ¢ 3eMi€il BONMM3M €€ TOBEPXHOCTH,
SHEPrus yrupyrou aehopmaivy Ipy>KUHbBI, KOJIMYECTBO TEIJIOTHI,
aOCoJIFOTHAs TeMIieparypa Tena, pabdoTa B TEPMOJIWHAMHKE,
BHYTPEHHSISI DHEPTHs HACaIbHOTO OJHOATOMHOTrO Tas3a, pabora
UJICUTBHOTO Ta3a, OTHOCHUTEIbHAS BJIAXHOCTH Bo3ayxa, KIIJI
WJICUTBHOTO TEIUIOBOTO  JBUTATENsS;, JJEKTPUUYECKOE TMOJIE,
HaNpsKEHHOCTh AJICKTPUUYECKOT0 TOJIs, HANPSKEHHOCTH IOJIA
TOUYEYHOI'O0 3apsjia WM 3apsDKEHHOrO Imapa B BaKyyMeé M B
IUBJICKTPUKE, MOTECHIHAAN JIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh
MMOTECHIMAJIOB, JIEKTPOJBUKYIIAs CUJIa, CHJIA TOKA, HAMPSIKEHHUE,
MOIIIHOCTh ~ TOKAa,  JJIEKTpUYECKas  EMKOCTb  IIJIOCKOTO
KOHJICHCATOpa, COINPOTUBIICHUE y4acTKa 1enu c
MOCJIEIOBATEIbHBIM U MapalIeIbHBIM COCTMHEHUEM PE3UCTOPOB,
SHEPrus IEKTPUUECKOTO MOJIST KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TMpOTEKaHUs (U3NUECKUX SBICHUM:
MEXaHUYECKOE  JBW)KEHHUE, TEIJIOBOE JBHKCHHE  YacCTHII
BEILIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBUKCHHE,
muddy3us, ucmapeHrue, KAMCHUE W KOHJEHCAIWS, TIJIaBJICHUE W
KpUCTaJIU3alusl, HANpPaBICHHOCTh TEIIONEPENAYH,
AJIEKTpU3alus  Tel, OKBUIMOTCHIUAIBHOCTh  MOBEPXHOCTU
3apsKEHHOTO MPOBOIHUKA;

MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTH OJHON (HU3NUECKOM
BEJIMYUHBI OT JPYTOM C HCMIOJB30BAHUEM MPSIMBIX H3MEPEHU,



Ipd  3TOM  KOHCTPYHPOBAaTh  YCTAaHOBKY, (DHKCHUPOBATH
PEe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3HUECKUX BEITUYWH B
BUJie TpadukoB C y4ETOM aOCOJIOTHBIX IOTPEUTHOCTEH
MU3MEPEHUM, JIeaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;
MIPOBOJINTh KOCBEHHBIC M3MEPEHUS (DU3UUYCCKUX BEIHYHH, TPH
ATOM BBIOMPATh ONTHUMAJBHBIM METOJ HW3MEPEHHS, OICHHUBATH
aOCOJIIOTHBIE ¥ OTHOCHUTEIBHBIE TIOTPEITHOCTH TPSMBIX U
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON TUIOTE3BI:
IJIAHUPOBATh JKCIEPUMEHT, COOMPATh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh IOIYYEHHBIC PE3yJbTAThl U JIeJaTh
BBIBOJ] O CTaTyC€ MPEI0KEHHON TUIIOTESbI;

coOmofiaTh mMpaBwiia 0€30MacHOr0 TpyJa MpU MPOBEICHUU
MCCJIEIOBAHUM B paMKax y4eOHOIro 3KCIEPUMEHTA, MPaAKTUKyMa
U y4eOHO-MCCIIeIOBATEILCKOW M TIPOCKTHOM JESITCIBHOCTH C
WCITOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOTO
000pyTI0BaHUS,

penath pacu€THbIC 3a/1a4d C SIBHO 33J]aHHOM U HESIBHO 3aJIaHHOMN
(bu3MYeCKOM MOJENbI0: HAa OCHOBAHWM aHajiu3a YCIOBUSA
00OCHOBBIBaTh BBIOOp (U3MYECKOM MOJEIH, OTBEUYAIOIIEH
TpeOOBaHUAM  3aJaud, TNPUMEHATh  (OPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpPUH TIpH
UCIIOJIb30BAaHUM MaTeMaTUYEeCKUX METOJOB pEIIeHUs 3ajiad,
MPOBOJIUTh PacdéThl HAa OCHOBAaHWUM WMEIOIINXCS JIaHHBIX,
aHATM3WUPOBATh PE3YyJIbTAThl K KOPPEKTUPOBATH METOIBI PEIICHUS
C Y4€TOM MOJYyUYEHHBIX PE3yJIbTaTOB;

peniaTh Ka4eCTBEHHBIE 3a/1auu, TPeOyIoIe MPUMEHEHUs 3HAaHU N
W3 Pa3HBIX Pa3aesioB Kypca GU3HNKH, a TAKKE MHTETPAIlUN 3HAHUI
U3  JpYruX  TPEIMETOB  C€CTECTBEHHO-HAYYHOTO  IIMKJIA:
BBICTPAMBaTh JIOTHUECKYIO ILIETIOYKY PACCYKJICHUI C OMOpOoW Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBJICHUS;
UCIIOJIb30BaTh  TEOPETUYECKUE 3HAHUS N1 OOBSICHEHHUS
OCHOBHBIX TPHHIIMIOB pabOTBl HM3MEPHUTEIBHBIX TPHOOPOB,
TEXHUYCCKUX YCTPOUCTB M TEXHOJIOTHYECCKUX MPOIIECCOB;
MPUBOJAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX
y4EHBIX-PU3UKOB B Pa3BUTUE HAYKH, B OOBSICHEHHE IPOIIECCOB
OKPYXKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



aHAMM3WPOBaTh W  OIICHWUBATH IIOCJICACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JICSITEILHOCTH UEJIOBEKAa, CBSI3aHHOU C
(buU3MyecCKUMU  TIporeccaMu, C  TO3WIHMM  AKOJOTHYECKOU
0e30I1acHOCTH, MpeICTaBICHUI 0 palMoHaILHOM
MPUPOJIONIOIL30BAHUN, A TakKXke pPa3syMHOM HCHOJIb30BAHUU
JOCTWKCHUWA HAYKW W TEXHOJOTMU ISl JAJbHEHIIEro pa3BUTHUA
YeJIOBEYESCKOro o0IIecTBa;

MPUMEHATh pas3lIMYHbIE CIOCOOBI PaboThl ¢ HHGOpPMAIUECH
(hbU3UYECKOro COACPKaHUS C KCIOJIB30BAHUEM COBPEMEHHBIX
MHQOPMAITMOHHBIX ~TEXHOJIOTUM, TMpPU HTOM HCIOJIb30BAThH
COBpPEMCHHBIC HMH(POPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOWCKA,
nepepadoTKU U MPEAbSABICHUS YUEOHON M HAyYHO-TIOMYJISIPHOM
nH(popmaruy, CTPYKTYpPUPOBAHUS u WHTEPIpETALINU
nHpopMaruy, TOJIYYEHHOW W3  Pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKA aHAIU3UPOBATh IMOJy4YaeMyl HHQPOpMAIUI0 U
OIICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOLIUXCS
3HaHUH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHUKA HH(POpMaITNH;
MpOSABIATH OpPraHU3alMOHHBIE W II03HABATEIbHBIE YMEHUSA
CaMOCTOSITEJILHOTO TIPHOOPETEHUSI HOBBIX 3HAHWM B IIpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEeI0BATELCKUX PadoT;
paboTaTh B TpyNIe C KMCHOJHEHUEM PA3IUYHBIX COIUATIBHBIX
poyiel,  IJIaHUpOBaTh  pabOTy  TPYIIbBI,  PAUOHAIBHO
pacnpeacisaTh JACATEIbHOCTh B HECTAHJAPTHBIX CHUTYaLMSX,
aJIeKBaTHO OIICHUBATH BKJIAJl KXXJOT0 U3 YYaCTHUKOB T'PYMIILI B
pelIeHrne paccMaTpuBaeMoOn MPoOJIEMBI;

MPOSIBIIATH ~MOTHBALMIO K  Oyxaymied  npodecCHOHAIBHOM
NEATCIbHOCTH 110  CHEIHUAIBHOCTAM  (PU3HKO-TEXHUYECKOTO
npodus.

K koHumy oOyuenuss B 11 Knacce TpeIMETHbIE pe3yJbTaThl Ha
yrayOn€HHOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH Y
o0y4Jaronnxcst yMEHUM:

NOHUMATh POJib (U3UKU B 3KOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATUYECKOM cepax AESITEIbHOCTH YEIOBEKA, POb
¥ MeCTO (pM3MKHU B COBPEMEHHOW HAy4YHON KapTHHE MHUpa, POJb
aCTPOHOMHMHM B IIPAKTUYECKOM JESITENBHOCTH 4YEJIOBEKa U
JNAJIbHEUIIEM  HAay4YHO-TEXHUYECKOM  DPa3BUTUHM,  3HAYCHHUE
OMHUCATENbHOM, CHCTEMATU3UPYIOIIEH, OOBSCHUTENBHON WU



MPOTHOCTUYECKON  (QYyHKUMA  (QU3NYECKOW  TEOpUHM  —
ANEKTPOJUHAMUKH, CHEUATbHOW TEOPUU OTHOCUTEIBHOCTH,
KBaHTOBOH (hU3MKH, POJIb (PU3NUECKON TeOpUH B POPMUPOBAHUU
npeacTaBieHM o  (U3MYECKOM KapTMHE MHpa, MECTO
¢bu3nueckoil KapTUHBI MHUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJIE;

pasnuyaTh YCJIOBHUS IPUMEHUMOCTH MOJENEH (PU3NYECKUX Tell U
IPOLECCOB  (SIBJICHUI):  OAHOPOJHOE  DJIEKTPUUECKOE U
OJTHOPOJIHOE MArHUTHOE TIOJIs, TapMOHHUYECKUE KoyieOaHus,
MAaTEMATUYECKUN MAaATHUK, WJCAIbHBIN TMPYKUHHBIA MasTHUK,
rapMOHUYECKHE BOJHBI, HACAIBbHBIA KOJIEOATEIbHbIN KOHTYD,
TOHKasl JIMH3a, MOJEJEH aroma, aTOMHOIO spa U KBAaHTOBOM
MOJIEIIN CBETA;

pa3ziauuath yciaoBHs (TpaHHUIBl, O00JIacTH) NPUMEHUMOCTH
(U3MYECKUX  3aKOHOB, IIOHMMATh  BCEOONIMH  XapakTep
(GbyHIaMEHTaNbHBIX 3aKOHOB U OTPAHMYEHHOCTH HCIIOIH30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH AJIEKTPOMArHUTHBIE IPOLIECCHI U
SBJICHMS, HCIIOJIb3ysl OCHOBHBIE IIOJIOKEHHS U 3aKOHBI
ANEKTPOJMHAMUKN M CHEUUAJIbHOM TEOpPUH OTHOCHUTEIBHOCTH
(3aKOH COXpaHEHMs NEKTPUUECKOro 3apsiia, cuiia AmMmnepa, cuia
JlopeH1ia, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUH, paBuiio JleHua,
cBsaA3b D/IC caMOMHIYKIMU B 3JIEMEHTE JIEKTPUYECKON LENMU CO
CKOPOCTBbIO M3MEHEHMSI CWJIbl TOKa, IMOCTYJAaThl CHEUaIbHOU
TEOPHH OTHOCUTEIIBHOCTU DUHILTENHHA);

aHAJIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS,
UCIIONB3YSl  TOJIOKEHHUS  KBAaHTOBOW  (u3uku  (ypaBHEHUE
OunmreiitHa i ¢oroddderra, MepBblii U BTOPOM MOCTYNATHI
bopa, npuHIIMI COOTHOILIEHUS HeonpeneneéHHocTel I 'eitzendepra,
3aKOHBI COXPAaHEHHUS 3apsI0BOIO U MaCCOBOTO YKCEI U YHEPTUU B
AJIEPHBIX PEaKLUAX, 3aKOH PalOaKTUBHOTO pacnaia);
OMHUCHIBATh (PU3UYECKHE MPOLECChl U SIBICHUS, HCHOIb3Ys
BEJIMYUHBL: HAMPSIKEHHOCTh SJIEKTPUYECKOTO IMOJISL, MOTEHIUAT

QJICKTPOCTAaTUICCKOT'O IT10JIA, Pa3HOCTDb IIOTCHIIMAJIOB,
QJICKTPOABHIKYIIAA CHJIa, HHAYKOUA MardmMTHOI'O I10JIA,
MarHuTHbBIN IIOTOK, CHJIa Amn cpa, HHAYKTUBHOCTD,

QJICKTPOABMIKYIIAA CHJIa CAMOMHIAYKIHWH, SHCPIUA MArduTHOI'O
IIoJIs1 IIPpOBOAHHUKA C TOKOM, pCJ'IHTI/IBI/ICTCKI/Iﬁ HMITYJIBC, ITOJIHAA



DHEPTUS, DHEPIrHsl TOKOS CBOOOJHON YACTHIIBI, DHEPTHUS W
UMITYJIbC (DOTOHA, MACCOBOE YUCIIO M 3apsia SApa, DSHEPTHUS CBS3H
a5pa;

OOBSCHATH OCOOEHHOCTH TMPOTEKaHUs (U3NUECKUX SIBJICHUM:
DIIEKTPOMArHUTHAS ~ WHAYKIUSA, CAMOWHIYKIIWSA, PE30HAHC,
uHTepdepeHuss  BoNH, audpakuus, AWCIEPCHS, TOJTHOE
BHYTPEHHEE  OTPaKCHHUE, doTornexkTpudeckuii A PexT
(boToaddexr), anbbha- u Gera-pacnajbl saep, raMmMa-u3IydcHUue
anep, GU3nvYecKue MPUHIUIBI CIIEKTPAILHOTO aHalln3a U PadOThI
nasepa;

OTpeNeNsITh  HaNpaBlICHUE WHIYKIWA MArHUTHOTO  TIOJIS
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTH U300paKEeHHE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOU
JIUH30M, U pPaCCUUTHIBAThH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOTIOJIATAIONTNE ACTPOHOMUYECKHE TIOHSTHS,
TEOPHH W 3aKOHBI I aHaMW3a W OOBICHCHHS (HU3UICCKUX
MPOIIECCOB, MPOUCXOSIINX B 3BE371aX, B 3BE3IHBIX CHCTEMAaX, B
MEXTaJIAKTUYECKOUN cpejie; NBMKEHHUSI HEOECHBIX T, BOJIIOINU
3BE31 M BeeneHnHol;

MIPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTEH (DU3NICCKUX BEITHMYHH C
HCITOJIb30BaHUEM MIPSIMBIX U3MEPCHUM, pu 3TOM
KOHCTPYUpPOBaTh  YCTaHOBKY,  (UKCHUPOBATh  pe3yJbTaThl
MOJIYyYeHHOM 3aBUCHUMOCTH (PU3WYECKHX BEJIMYUH B BHUJC
rpadukoB ¢ y4€ToM aOCOIOTHBIX TOTPEIIHOCTEH HW3MEPEHUH,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (DU3UYECKUX BEJIMYUH, TPU
ATOM BBIOMpATh ONTHUMAJBHBIM METOJ U3MEPEHUs, OICHUBATH
aOCOJIIOTHBIE W OTHOCHUTEIBHBIE TIOTPEITHOCTH TPSMBIX U
KOCBEHHBIX N3MEPEHU;

MPOBOJIUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3BI:
IJIAHUPOBATh JKCIEPUMEHT, COOMpPATh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJYyYCHHBIE PE3yJbTaThl U JENaTh
BBIBOJ] O CTaTyCE€ MPEIOKEHHON TUITOTE3HI;

OMHCHIBATh METOABI TIOJYYCHHS HAYYHBIX aCTPOHOMHYCCKHUX
3HAHUM;

coOmofiaTh MpaBwiia 0€30MacHOr0 TpyJa MpU MPOBEJCHUU
MCCJIEIOBAHUIM B paMKax y4eOHOIro 3KCIEPUMEHTA, MPaKTUKyMa
U y4eOHO-MCCIIEIOBATCILCKOW M TPOCKTHOM JESITCIBHOCTH C



WCITOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOTO
000pyI0BaHU4,

pemaTh pacu€THbIC 3a/1a4i C IBHO 3aJIaHHOM U HESBHO 33/IaHHOM
(bu3MYeCKO MOJENbI0: HAa OCHOBAHMM aHajdu3a YCIOBUSA
BBEIOMpPATh (U3MUECKUE MOJEIH, OTBEYAIOIINE TpeOOBaHUIM
3a/1a4i, TMPUMEHSATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJIaThl  (PUBMYECKUX  TEOPUH  MPU  UCHOJIb30BAHUU
MaTeMaTUYECKUX METOAOB PEIICHUS 3a]a4, IPOBOJAUTH PACUETHI
Ha OCHOBAHUU UMEIOIINUXCA TAHHBIX, AHATU3UPOBATH PE3YJIbTATHI
U KOPPEKTHPOBATH METO/Abl PEHICHUS C YYETOM MOTYyYEHHBIX
pe3yJIbTaTOB;

peniaTh Ka4eCTBEHHBIE 3a/1auu, TPeOyIOIUe MPUMEHEHUs 3HAaHU N
U3 pa3HbIX pa3/iesioB Kypca GU3HKH, a TAKKE UHTETPAllUU 3HAHUM
U3  JIpyTHX  TPEOMETOB  €CTECTBEHHO-HAy4YHOrO  IUKJIA:
BBICTPAUBATh JIOTUYECKYIO LIEMTOYKY PACCYX ICHUN C OMOpOW Ha
M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYCCKUE SBIICHUS;
UCIIOJIb30BaTh ~ TEOPETUYECKUE 3HAHUS 1l OOBSICHECHHUS
OCHOBHBIX MPHUHIIMIOB pabOThl HM3MEPUTEIBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKUX ITPOLIECCOB;
MPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX
YUEHBIX-(PU3UKOB B PA3BUTHE HAYKHU, B OOBSICHEHHE MPOLECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAIM3UPOBaTh W  OICHUBATh TMOCJEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JICSITEILHOCTH YEJIOBEKAa, CBSI3aHHOU C
(GU3UYECKUMHU  TPOIECCaMU, C  TO3UIUHA  SKOJOTHYECKOU
0€30MacHOCTH, MPEJCTABIICHUI 0 palMOHAIBHOM
MPUPOJOIOIb30BAaHUU, A TaKXe PasyMHOM HCHOJIb30BAHUH
JNOCTW)KCHUW HAYKW W TE€XHOJOTWU ISl JAJbHEHIIEro pa3BUTHUA
YeJIOBEYSCKOro o0IIecTBa;

MPUMEHSATh Pa3ju4Hble CIOCOObI paboThl ¢ HHPOpMAILHEH
(U3UYECKOr0o COJIepKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX
MH)OPMAIIMOHHBIX TEXHOJIOTHM, TpU H3TOM HCHOJIB30BAThH
COBpPEMCHHBIC HMH(POPMAIIMOHHBIE TEXHOJOTUU JIJISi TIOMCKA,
nepepadOTKU U MPEAbsIBICHUS YUYCOHON M HAyYHO-TIOMYJISIPHOU
uHpopmauu, CTPYKTYpPUPOBaHUS U MHTEpIIPETaLUU
uHopmaIuy, TMOJYYEHHOM U3  Pa3UYHBIX HCTOYHHUKOB,
KPUTUYECKH aHAJU3UPOBATh TMOJNYyYaeMyl0 HMHPOPMALUIO U



OLICHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAaHWH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA WH(OpMALIHH;
NpPOSBIATh OPraHU3allMOHHBIE W TI03HABATEJIbHBIE YMEHUS
CaMOCTOSITENIbHOTO IPUOOPETEHUs] HOBBIX 3HAHUN B IIpOLECCE
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-MUCCIIEI0OBATENLCKUX PadoT;
paboTaTh B TpYIIE C HCHOJHEHHEM pAa3JIMYHBIX COIHMATBHBIX
poyiel,  IUIAHUpOBaTh  pabOTy  TpPYIIbI,  PAMOHAIBHO
pacnpenenarth JAesSTebHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJ0r0 U3 yYAaCTHUKOB T'PYIIIbI B
pelIeHre paccMaTpruBaeMOn IPOOIEMBI;

MPOSIBJISITh ~ MOTHBAIIMIO K Oyaymied  mpodeccrHoHaIbHOM
JESATEIbHOCTH 10  CHEUUAIBHOCTSAM  (PU3HKO-TEXHUUYECKOTO
poQus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO 9acoB
HaumenoBaHue pa3iejioB U TeM JuexkTpoHHbIe (HU(pPOBHIEL)
n/ KonTpo/bHbIE IpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
I padoThI padoThI
Pa3zaen 1. HAYYHBIH METO/J ITO3HAHUSI TPUPO/IbI
L1 Hayunbiif MeToa nmo3Hanus 6 0 |
MIPUPOIBI
Wroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 1
2.2 Jnnamuka 10 1 1
2.3 Craruka TBEpAOTO TENa 5 1 1
2.4 3aKOHbI COXPAHEHUS] B MEXaHUKE 10 1 1
Hroro no pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OcHOBBI
3.1 MOJIEKYJISIPHOKHHETUYECKON 15 1 1
TEeOpuun
39 Tepmonnnamuka. Tennossie 20 1 1
MAaITHHBI




AFpeFaTHLIe COCTOsIHUA BCUICCTBA.

33 ®da30BbIC TEPEXO/IbI 14 1 !
Hroro no pazueny 49
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DneKkTpruyecKoe moiie 24 1 1
4.2 [ToCcTOAHHBIN IIEKTPUUECKUN TOK 24 1 1
4.3 Toku B pa3fuyHbIX Cpeaax 6 1 0
Uroro no pazneny 54
Pazzen 5. PUSMUYECKHUI MPAKTUKYM
5.1 ®u3znuecKuil NPaKTUKYM 16 0 16
Uroro no pazueny 16
PesepBHOE Bpems 10
OBHLIEE KOJIMYECTBO YACOB I10 170 10 26

I[TPOTPAMME




11 KVIACC

HaumenoBanue Koun4yecTBo 4acos
Ne DJIeKTpOHHbIe (LM (pPpOBbIE)
pa3aesioB M TeM KounTtpoJabHbie IIpakTnyeckune
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NMporpaMMsI padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MaruauTHoe mnoJie 14 1
12 DneKTpoMarHuTHasI 13 |
UHIYKIHS
Uroro no pazneny 27

Pasnen 2. KOJIEBAHUA U1 BOJIHBI

Mexannueckue

2.1 10 1
KoJIeOaHus

9 ONEeKTpOMarHUTHbHIE L5 1
KoseOaHus
MexaHuueckue u

23 3JIEKTPOMAarHUTHbIE 10 1
BOJTHBI

2.4 Onrtuka 25 1

Uroro no pazueny 60

Pasnen 3. OCHOBBI CIEIIMAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

Uroro no pazneny

5




Paznen 4. KBAHTOBAS ®U3UKA

41 KOpHy'CKE/'J'IHpHO— 15 | |
BOJIHOBOH JTyanu3m
4.2 ®dusuka aToma 5 1 1
®u3nKa aTOMHOTO Spa
4.3 Y AJIEMEHTApPHBIX 5 1 1
YaCTHII
Wroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DeMEHTEI ACTPOHOMUH

5.1
1 acTpoHU3UKHU

12 1

Uroro no pazneny 12

Pasznen 6. ®PU3MUYECKHUI MPAKTUKYM

6.1 dusnueckuit 16 16
MPAKTUKYM
Hroro no pazueny 16

Paznen 7. OBOBIIAIOIIEE TIOBTOPEHHUE




7.1

CucremaTusauus U
00001IEeHIE
IPEIMETHOTO
COJICPIKaHUs U OIbITA
JIEATENHHOCTH,
PHOOPETEHHOTO MPHU
U3yUYCHHUH Kypca
¢buzuku 10 — 11
KJIACCOB

15

Hroro no pasneny

15

PesepBHoe Bpems

10

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

170

12

27







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IMpakT4yeckue
padoThI

JlaTa
U3ydeHus

DJIeKTPOHHbBIE
uugposeie
o0pa3oBaTejibHbIE

pecypcbl

Ouszuka — pyHgamMeHTaIbHas
HayKa O IpUpojie

01.09.2023

HayuHsblii MeTOI MO3HAHUS U
METO/IbI UCCIENOBAHUS
(bU3HYECKUX SBIICHUN

05.09.2023

OKCIIEpUMEHT U TEOpHUsl B
npoLecce MO3HAHUS
npuposl. Habmronenue u
9KCIEPUMEHT B (PU3HKE

05.09.2023

MonenupoBaHue B GU3MKe.
Posb 1 MecTo duznku B
dbopmupoBaHuU
COBPEMEHHOI HayYHOI
KapTHHBI MUPA, B
PaKTUYECKOH e TeTbHOCTH
JIoneu

06.09.2023

CniocoObl u3MepeHus
(bu3NYECKUX BETUYHH

07.09.2023




AGcomtoTHas 1
OTHOCHUTEIIbHAS
IIOTPEUIHOCTH U3MEPEHUIN
(UBHYECKUX BETUIHH

07.09.2023

Mexanndeckoe JBHKESHHE.
Cucrema orcuera.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO JBHIKEHHS.
[Ipsimast u oOpaTHast 3a1a4n
MEXaHUKHU

12.09.2023

Panguyc-Bexrop
MaTepualibHON TOUYKHU, €r0
MPOEKIUU Ha OCH
KoopauHar. Tpaekropus.
[lepememnienue. CkopocTh.
Hx npoekuuu Ha ocH
KOOpJMHAT

12.09.2023

PaBHOMepHOE
MPSIMOJIMHEMHOE JBUKEHUE.
I'paduueckoe onucanue
PaBHOMEPHOTO
MPSAMOJIMHENHOTO JIBHKEHUS

13.09.2023




10

CroxeHue nepeMeneHnii u
ckopocrei. Pemenue 3agau

14.09.2023

11

dusnueckuil MpakTUKyM 110
teme "M3yuenue
HEPaBHOMEPHOTO JIBUKEHUS
C LIETIBbIO OIPEACICHUS
MI'HOBEHHOM ckopoctu"

14.09.2023

12

HepaBHoMepHOE 1BHKEHHE.
MrHOBEHHasI CKOPOCTb.
Yckopenue.
[IpssMonMHENHOE IBUKEHHE
C IOCTOSIHHBIM YCKOPEHHEM

19.09.2023

13

I'padmueckoe onucanue
HpﬂMOJ’II/IHef/'IHOI“O ABHUKCHU S
C ITOCTOSAHHBIM YCKOPCHHUEM

19.09.2023




14

CB000OIHOE TTa/ICHUE.
YckopeHue cBOOOTHOTO
MMajcHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU U UX
rpapuku

20.09.2023

15

JIBHO>KEHME Tena,
OpOILIEHHOTO MO/ YTJIOM K
TOPU30HTY

21.09.2023

16

®u3NYeCKU NPAKTUKYM 110
teme "M3mepenue
YCKOPEHUS TIPU
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM
MJIOCKOCTH" MITH
"HUccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU MPHU
PaBHOYCKOPEHHOM
nBmxeHun"

21.09.2023




17

KpusosnHeliHOE ABUXKEHUE.

JIBH>KEHUE 110 OKPYKHOCTH.
VYrnoBas u JIMHEHAsA
ckopocts. [lepuoa u
4acToTa.
LlentpocTpemuTesbHOE U
MIOJIHOE YCKOPEHUE

26.09.2023

18

PesepBHBII ypOK.
O0o0061IeH e U
cucTeMaTHu3aIus 3HaHUH 110
teMe "Kunemaruka"

26.09.2023

19

KonTponbhas padora no
teMme "Kunemaruka"

27.09.2023

20

[Tepsriif 3axkoH HproTOHA.
HueprmanbHble CUCTEMBI
orcuéra. [ [puHiun
OTHOCHUTEIBLHOCTH I amumiies.
Heunepuunanbubie cUCTEMBI
oTcuéTa

21

Cuna. PaBHoelicTBYIOILIAs
cuna. Bropoii 3akoH
Hrrorona. Macca

22

B3anmoneiicTBue Te.
Tpernii 3akoH HproToHa




23

[IpuHuun cynepno3uuuu
cui. Pemenue 3amad Ha
MPUMEHEHUE 3aKOHOB
HrroTrona

24

3aKOH BCEMUPHOIO
TATOTEHUSI.
DKBUBAJIEHTHOCTh
rpaBUTALMOHHOMN U
WHEPTHOU MacChl

25

Cuna TsKeCTH M yCKOpeHUe
CBOOOIHOTO MaJeHUS

26

JIBukeHHE HEOCCHBIX TE U
UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3akonsl Kennepa

27

Cuna ynpyroctu. 3akoH
I'ykxa. Bec Tena

28

Cuna tpenus. [Ipupona u
BU/JIbI CHJT TPEHHUSL.
JIBuKeHHe B KUAKOCTU U
ra3e ¢ yu€ToM CHIIbI
COTIPOTHUBIICHUS CPEIBI




29

JlaBreHue.
I'mapocraTtuyeckoe
nasnenue. Cuna Apxumena

30

AOCOJIFOTHO TBEPJIOE TEJIIO.
[ToctynartenbHoe u
BpaIaTeIbHOE JBUKEHUE
TBEPJIOTO TeJa

31

MomeHT cribl
OTHOCUTEIHHO OCH
BpaieHus. [1nedo cuiibl

32

CrnoxeHue cui,
IMPUIIOKCHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena.
YcnoBus paBHOBECHS
TBEPAOro Tesa. Buasl
paBHOBECHS

33

Pemenue 3agau

34

KontposbHas padota mo
teme "/Ilunamuka. Ctatuka
TBEpAOro Tena"




35

HNmnynbsc MmaTepuabHON
TOYKH, CUCTEMBI
MaTepualbHbIX ToueK. LleHTp
MaccC CHCTEMBI
MaTepUaIbHBIX TOYEK.
Teopema o nBU>XeHNN
LIEHTpa Macc

36

I/IMHy.HBC CHUJIbI U U3MCHCHUC
MMITyJIbCa Tella. 3aKOH
COXPaHCHHS UMITYJIbCA.
PeaktuBHOE ABIIKEHHE

37

MoOMEHT uMItybca
MaTEepUAIbHON TOYKHU.
[Ipencrasnenue o
COXpPaHEHUU MOMEHTA
MMITyJIbCa B LIEHTPAJIbHBIX
MOJISIX

38

Pemenue 3agau

39

PaGoTa cuibl Ha MaJIOM U Ha
KOHCYHOM HepeMeHIeHI/II/I.
I'paduuaeckoe
npecTaBiIeHue padoThI
CHJIbI. MOIIHOCTD CHIIBI




40

Kunernueckas sneprus.
Teopema 06 U3MeHEHUH
KMHETUYECKOU JHEPTUU
MaTepUAIbHON TOYKHU

41

[TorennmanpHble U
HETOTECHIMAJIbHbBIE CUJIBI.
[TorennmanpHas 3HEPTHUS.
Bropas kocMuueckas
CKOPOCTb

42

Tperbs KocMuYeCcKas
cKopocTh. CBsI3b pabOTHI
HENOTEHUUAIbHbBIX CUII C
U3MEHEHUEM MEXaHUYECKON
SHEPruU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUs MEXaHUYECKOU
SHEPruu

43

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE
bepnyinu ns naeanbHOM
KUIKOCTH

44

KonTponsHas pabota no
TeMe "3aKOHbI COXPAaHEHUS B
MexaHuke"




45

PasButne npeacrasineHuit o
NPUPOE TETUIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. Auddy3us.
BpoyHnoBckoe nBuxkeHuE

46

CtpoeHue ra3000pa3HbIX,
KHUJIKUX U TBEPIBIX TEIL.
Xapakrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHI]
BeIIleCTBa

47

Macca u pa3zmepsl MOJIEKYJT
(atomoB). KonuuecTBo
BeniectBa. [locrosinHas
ABoranpo

48

Temnepartypa. Teriosoe
paBHoBecue. [Ikana
Ienscus

49

Pemenue 3agau

50

Wneanpueiii ras. ['a3oBuie
3aKOHEBI

51

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3amau

52

AOGcomoTHas TemrepaTypa.
3akoH /lanbToHA




53

I/I30np0ueccm B n1€aJIbHOM
ra3c ¢ IOCTOAHHBIM
KOJIMYECTBOM BCIICCTBA

54

I'paduyeckoe
npe/CTaBICHUE
U30TPOIIECCOB: U30TEpPMa,
u30Xx0pa, u30oapa

55

OcnoBHoe ypaBHeHue MKT

56

Pemenue 3amau

57

CBs13b a0COMIOTHOM
TEeMIIepaTypbl
TEPMOJIMHAMUYECKOIN
CHUCTEMBI CO CpeaHel
KMHETUYECKOUN YHEepTruei
MOCTYIATEIBbHOIO TEMIOBOrO
JBHOKCHUS €€ 4aCTHIL

58

O06o0061IEHNE U
cUCTeMaTHU3alus 3HaHUU 10
teme "OcuoBsr MKT"

59

KontpospHas padota mo
teme "OcHoBel MKT"




60

TepmonnHamuueckas
cucTema. 3aJlaHue BHEIIHUX
ycnoBuid s T/ cuctemsl.
Bremnue u BHyTpeHHUE
napamerpsl. [Tapamerpsr T/]
CUCTEMBI KaK Cpe/iHHe
3HAYEHUS BEJIMYUH,
ONMCHIBAOIIUX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

61

Hynesoe nauano
TEPMOJUHAMUKHU.
Camonpou3sBosbHas
penakcanus T/l cuctemsl K
TEIJIOBOMY PaBHOBECHIO

62

Mojenb naeanbHOTO ra3a B
TCPMOAUHAMHKE. YcnoBus
IMPUMCHUMOCTHU ITOH MOACIN

63

YpaBuenue MeHeneena-
Knanelipona u BeipakeHue
JU1sl BHYTPEHHEHW SHEepruu




64

Bripakenue 111 BHyTpEHHEN
SHEPrUU OJHOATOMHOIO
UJICAIBHOTO rasa.
KBa3ucraruueckue u
HECTaTUYECKUE MPOLECCHI

65

DnemeHTapHas paborta B
TEPMOJNHAMHUKE.
Boruncnenue paboTsl 1o
rpaduky mporuecca Ha pV-
IuarpaMme

66

Temnonepenayda Kak cnocod
WU3MEHEHUs1 BHYTPEHHEN
suepruu TJ] cuctemsr 6e3
COBepILIEHUS pabOTHI

67

Konsekmus,
TEIJIOTPOBOHOCTD,
U3IIy4CHUE

68

KonmuecTBO TEILIOTEI.
TemnoéMmkocTh Tena.
YnenwHas U MOJISIpHAS
TEILIOEMKOCTH BEIECCTRA.

VY nenpHas TEnaoTa CropaHus
TOILTBA




69

PacuéT xoimmyecTBa TEILIOTHI
MIpH TEIIonepeaave

70

ITousarue 06 aguadbaTHOM
npouecce. [lepBblil 3aK0H
TepMOHI/IHaMI/IKI/I

71

KonuuecTBo TemnoTsl u
paboTa Kak Mepbl U3MEHEHUS
BHYTpeHHEeN sHepruun T/
CUCTEMBbI

72

Bropoii 3akoH
TEPMOJIUHAMHKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX ITPOIIECCOB.
HeoOpaTtumocTs npupoIHBIX
IPOLIECCOB

73

[TpunuuMIb AEACTBUS
temioBbix MamuH. KIIT/]

74

MakcumanbHOE 3HAaYCHHE
KII. Huxna Kapuo

75

Pemenue 3agau




76

DKOIOrNYECKHUE aCIIEKTHI
HUCITIOJIB30BAHUS TCITJIOBBIX
neurareieil. TermioBoe
3arpsi3HEHUE OKpY Karolei
cpenbl

77

Pemenue 3amau

78

O06o061IEHNE U
CHCTEMAaTH3alMs 3HAaHUH I10
teme "TepMoarHaMHUKa.
TennoBrie MalInHb"

79

KontpospHas padota mo
teme "TepmonuHamuka.
TenmoBbie MamuHb"

80

[TapooOpazoBanue u
KoHJleHcauus. Mcnapenue n
KUIICHHE. Y IeJIbHAs TEIIoTa
napooOpa3zoBaHus




81

Hacwimennsie u
HEHACBIILICHHBIE TapPbI.
KauecTBenHas 3aBUCHMOCTD
IJIOTHOCTH M JIaBJICHUS
HACBILIEHHOTO mapa oT
TeMIEepaTypbl, UX
HE3aBHCUMOCTh OT 00BbEMa
HACBILIEHHOTO Tapa.
3aBUCHUMOCTb TEMIIEPATyphl
KHIICHHS OT JIaBJICHHUS B
JKUJTKOCTH

82

BrnaxxHocTb Bo3/yXa.
AOconroTHas U
OTHOCHUTENBHAS BIAXKHOCTD

83

Pemenue 3amau

84

Tépnoe Teno.
Kpucramnuyeckue n
amopdHbIe Terna.
AHUN30TpOIUS CBOMCTB
KpPHUCTAJIJIOB

85

IInaBnenue n
KpUCTaJUTH3aus. Y JenbHast
TEIJI0TA IIABJICHHS.
Cybnumarust




86

Hedopmarmu TBEpIOTO TENA.
Pactsokenue u cxxarue.
Cnur. Moayns FOnra.
[Ipenen ynpyrux
nehopmarui

87

TennoBoe pacmupeHue
JKUJKOCTEH U TBEPABIX TEIL.
AHrapMOHHM3M TEILJIOBBIX
KOJIeOaHMI YacTHI[ BEIIECTBA

88

[Ipeo6pazoBanue sHEPTUU B
ba3oBbIX TIEpexo1ax

&9

YpaBHEHUE TEMIOBOTO
Oaanca

90

Pemenue 3agau

91

[ToBepxHOCTHOE HaATSAKEHUE.
Kanunnsphele siBiaeHusl.
JlaBieHue moa
HMCKPUBJICHHOMN
MOBEPXHOCTHIO JKUJIKOCTH.
®opmyna Jlamnaca




92

O0o0061IeHNE U
cucTeMaTHu3aIus 3HaHUH 110
Teme "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®dazoBkle Iepexoab"

93

KonTponbHas padora no
Teme "ArperaTHbie
COCTOSIHHS BEIIIECTBA.
®dazoBkle Iepexoab"

94

DneKkTpu3anus Ten u eé
IIPOSABJICHUA.
DnekTpuueckuii 3apsia. [[sa
BUJIA MJICKTPHUYCCKUX
3apsiioB. [IpoBoHUKH,
JUDJICKTPUKU U
MOJTYTIPOBOTHUKHU

95

DneMeHTapHbIN
JJEKTPUYECKUH 3apsil. 3aKOH
COXPaHEHUS IEKTPUIECKOTO
3apsiga

96

BzaumopeiicTBue 3aps0B.
Toueunsble 3apsiabl. 3aKOH
Kynona

97

Pemenue 3amau

98

Dnexrpuueckoe nojie. Ero
NEICTBUE HA AIEKTPUYECKUE




3apsbl

99

Hanpsix€éHHOCTh
3JIEKTPUYECKOTO MOJIA.
[TpoOupbIii 3apsn. JInaMN
HANPSKEHHOCTH
3JEKTPUYECKOTO TOJIA.
OaHOPOAHOE 3IEKTPUUECKOE
oJIe

100

[ToreHnmanbHOCTh
QJICKTPOCTATHUYCCKOI'O I10JIA.
Pa3nocTh moTeHIIMaaoB u
HaIIpsAKCHUC

101

[TorennuanpHas HEPTUst
3apsaa B
3JIEKTPOCTATUYECKOM I10JIE.
ITorenmman
3JIEKTPOCTATUYECKOTO MOJIA

102

CBs13b HaPSKEHHOCTH MOJIS
Y Pa3HOCTH MOTEHIUAJIOB
JUIS BJIEKTPOCTATUYECKOTO
0JIA

103

[IpuHnun cynepno3uuuu
3JIEKTPUYECKUX ITOJEN




104

Pemenue 3agau

105

[Tone ToueuHoro 3apsaa.
[Tone paBHOMEpHO
3apsHKEHHOMN chepbl

106

[Tone paBHOMEpHO
3apsHKEHHOTO M0 00bEMY
nrapa. [lone paBHomMepHO
3apsKEHHOUM OECKOHEYHOM
IJIOCKOCTH

107

IIpoBogHMKH B
3JIEKTPOCTATUYECKOM I10JIE.
YcnoBue paBHOBECHS
3apsaa0B

108

JndnexTpuku n
HOJIyTIPOBOJIHUKHU B
JIEKTPOCTATUYECKOM I10JI€

109

Konpgencarop.
DIEeKTPOEMKOCTh
KOH/JIEHCATOopa.
DIEKTPOEMKOCTD IIJIOCKOTO
KOH/JIEHCaTopa

110

[TapannensHOE coequHEHNE
KOHJICHCAaTOPOB




ITocnenoBaTennHOE

111
COCIMHEHUE KOHACHCATOPOB

112 DHeprus 3apsHKeHHOTO
KOHJIEHCATOpa

113 Pemenne 3amau
JIBr>KkeHue 3apsoKeHHON

114 YaCTUI[bI B OJTHOPOJHOM
AJICKTPUICCKOM TI0JIS

115 Perenue 3agau
O0600menue u

116 cucTeMaTu3alus 3HaHuH 110
teMe "DnekTpuyeckoe nose"

117 Kontposnbnas padota mo
teMe "DnekTpuyeckoe mose"
Cwuina Toka. IlocTostHHBIH
TOK. Y CIOBHUS

118 CYILIECTBOBaHUS
IIOCTOSIHHOT'O
AJIEKTPUYECKOTO TOKA
HMcrounuku Toka.

119

Hanpsoxkenne u 31C




120

3akoH Oma 11 yyacTka
Henu. DIEeKTPUIECKOe
COTIPOTHUBIICHUE

121

3aBHCUMOCTh
COTIPOTHBIICHHUS
OJIHOPOJTHOTO ITPOBOJTHHUKA
OT €ro JUIMHBI U IUIOMaaN
MONIEPEUHOI0 CEYCHUS

122

YaenbHOE COIIPOTUBJICHHUC
BemecTBa. Pemenue 3amgau

123

ITocnemoBsarensHOE,
napajuieIbHOE, CMEIIaHHOE
COCTMHCHHE IMPOBOHUKOB

124

Pacuér pa3zBeTBIEHHBIX
3JIEKTPUYECKHUX LICTIEH.
[IpaBuna Kupxroda

125

Pemenue 3agau

126

Pa6ota amekTprueckoro
TOKa. 3aKkoH Jlxoyns —
Jlenma

127

Pemenue 3agau




MOIIHOCTD 3JIEKTPUUECKOTO

128 ToKa. TemnnoBas MOIITHOCTb,
BhIZICNIIEMas Ha PE3UCTOpe
129 Pemienue 3anau
O/1C u BHyTpEHHEE
130 | comnpoTuBIIEHUE UCTOYHUKA
TOKa
3akon Oma J1s ITOJIHOM
131 | (3aMKHYTOM) 3JIEKTpPUYECKON
Lenu
132 Pemienue 3anau
133 MoOIIHOCTh UCTOYHHKA TOKA
134 | KopoTkoe 3aMbIKaHHE
135 Konpnencarop B uenu
ITOCTOSIHHOT'O TOKA
136 | Pemenue 3agau
Pemenue 3agau mo reme
137 "IlocTossHHBIN
3JIEKTPUYECKUM TOK"
Pemenue 3agau no reme
138 "IlocTossHHBIH

3JIEKTPUYECKUM TOK"




139

Pemenue 3agad mo reMme
"TTocTOSHHBIH
AJIEKTPUYECKUM TOK"

140

O06o0611IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
teMe "IlocToAHHBIN
AJIEKTPUUYECKUM TOK"

141

KonTpomnbHas pabota no
teme "TlocTostHHBIN
SJIEKTPUYECKUM TOK"

142

DneKTpuuecKas
MPOBOAMMOCTH Pa3IUYHBIX
BEILIECTB. DJICKTPUUECKUI
TOK B METaJjIax.
CBepXIpoBOIUMOCTh

143

DIIEKTPUUECKUI TOK B
pacTBopax u pacrjiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanest s JIEKTPOIU3a

144

DJIEKTPUUYECKUI TOK B Ta3ax.
ITmazma

145

DIIEKTPUUECKUI TOK B
Bakyyme. BakyymHbie
IPUOOPBI




146

DIIEKTPUUECKHUI TOK B
MOJTYTIPOBOTHUKAX

147

[TomynpoBoOTHUKOBBIE
IPUOOPBI

148

®u3nYeCcKU NPAKTUKYM 110
teme "M3mepeHue cuiibl Toka
U HaIlpsDKEHUS B LIETH
HOCTOSIHHOT'O TOKa IIPH
HOMOIIY AHAJIOTOBBIX U
IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaAKOMCTBO
¢ udpoBoii Taboparopueit
no ¢usuke. [Ipumepsr
U3MepeHus PU3NIECKUX
BEJIMYMH IIPU TOMOLIA
KOMITbIOTEPHBIX JATYUKOB"

149

Ou3nvecKuil MPakTUKyM IO
teme "M3mepenue
YCKOpEeHUsi CBOOOTHOTO
nageHus" win "M3yyenue
JBIKEHUS TETIa,
OpOIIEHHOTO
TOPU30HTAJIBHO"




150

Pu3NYeCKU NPAKTUKYM 110
teme "M3ydueHue ABUKEHUS
TeNa M0 OKPY>KHOCTHU C
MTOCTOSIHHOM 110 MOJTYJIEO
CKOPOCTBIO" HIIH
"HUccnenoBanue
3aBUCHMOCTH IIEpHOJIa
oOpailieHns: KOHUYECKOTO
MasiTHUKA OT €ro
napamMeTpos"”

151

Ou3nvecKuil MPakTUKyM IO
teme "M3mepenue
PaBHOACHCTBYIOLIEH CUIIbI
MIpU IBMXKCHUH OpycKa 1o
HAKJIOHHOU IIJIOCKOCTU'" WJIN
"IIpoBepka runoTe3bl 0
HE3aBUCUMOCTHU BPEMEHU
JBUKEHUS OpycKa 1o
HaAKJIOHHOM INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0
Macchl"




152

Ou3nvecKuil MPakTUKyM IO
teme "UcciaenoBanue
3aBHCHMOCTH CHJI
YIIPYTOCTH, BOSHUKAIOIINX B
NPYXUHE U PE3UHOBOM
oOpasiie, OT ux
nedopMaruu' uim
"N3yuenue nBUKEHUS
CHCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes
érkui 0J10K"

153

®u3n4ecKUi NPAKTUKYM 110
teme "M3mepenue

K03 unreHTa TpeHus 1mo
BEJIMUMHE YTJIOBOTO

K03 uImeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JIBUXKEHHS OpycKa 1o
HAaKJIOHHOM IIOCKOCTH C
NepEMEHHBIM

K03 duImeHToM TpeHus"
wiu "V3yuenue nBUKEHUs
rpy3a Ha Bajly C TpeHHeM"




154

®u3NYeCcKU NPAKTUKYM 110
teme "HccnenoBanue
YCJIOBUI PaBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO
OCh BpallleHus" Wi
"KoHcTpynpoBanue
KPOHIITEMHOB M pacy€T CUII
ynpyroctu" unu "M3yuenue
YCTOMYMBOCTH TBEPAOTO
TeJa, UMEIOIIEro 10 b
onops!"




155

Ou3nvYecKuil MPaKTUKyM IO
teMe "M3MmepeHue ummynbca
TeJa 1o TOPMO3HOMY ITyTH"
unu "3mepeHue CUiibl TATH,
CKOPOCTH MOJEIHU
AIEKTPOMOOUIIS U MOIIIHOCTH
cuibl Tru" unu "CpaBHeHue
M3MEHEHHUS UMITYJIbCa TeJla C
UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coxpaHeHuUst
UMITYJIbCA TIPU YIIPYTOM
B3auMOIECUCTBUN" WIIH
"3MepeHre KUHETUYECKOM
SHEPruu Tela 1Mo
TOPMO3HOMY ITyTH"




156

Ou3nYecKuil MPaKTUKYM IO
teme "M3yuenue
M30TEPMUYECKOTO MpoIiecca
(pekoMeH0BaHO
UCIOJIb30BaHue IUPPOBOIt
nabopaTopun)" WK
"N3ydyeHne n30XO0pHOro
npouecca" uin "U3yuenue
n300apHOro npoiecca" uiu
"IIpoBepka ypaBHEHUS
COCTOSAHHMS"




157

®u3nYeCcKUi NPAKTUKYM 110
teme "M3mepenne yaenbHou
TEIIOEMKOCTH" WA
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa' MIIH
"UccnenoBanue
aaumabaTHOro nporecca” uiu
"N3ydyeHue B3auMOCBS3U
SHEPIHH MEKMOJIEKYIISIPHOTO
B3aNMOJICHCTBHS U
TEeMITepaTypbl KUTICHUS
JKAIKocTen"




Ou3nYecKuil MPaKTUKyM IO
teme "M3yuenue
3aKOHOMEPHOCTEM
UCIIapEHUs KUAKOCTEH" Uin
"U3mepeHue yaenbHon
TEIJIOTHI TUTaBJICHUS Jibaa"
|58 | ™™ "N3ydeHue cBOICTB
HACBILIEHHBIX N1apoB" WIH
"N3mepenue abCcoaoTHON
BJIQXKHOCTH BO3/lyXa U
OILIEHKa MAacChl IapoB B
nomerniennu". Usmepenue
ko3P dunreHTa
MOBEPXHOCTHOT'O HATSYKEHUS




159

®u3nYeCcKUi NPAKTUKYM 110
teme "HaOmronenue
MIPEBPAILCHHS YPHEPTUU
3apsKEHHOr0 KOHJIEHCAaTopa
B SHEPTUIO U3ITyYEHUS
ceroanona" wnu "N3yuyenue
MPOTEKaHUs TOKA B 1CTIH,
cojeprkalieit KonaeHcarop"
uin "Pacnipenenenue
Pa3HOCTH MOTEHIIUAIOB
(HampsiKeHUs ) IpU
IMOCJIEIOBATEILHOM
COE€IUHEHUU
KOHJICHCATOpOB"




160

®u3NYeCcKU NPAKTUKYM 110
teme "HccnenoBanue
CMEIIAHHOTO COCIMHCHUS
pe3UCTOpOB" WK
"N3mepenue yaeiabHoro
COTIPOTHBIICHHUS
MPOBOJHUKOB" WJIH
"UccnemoBanue
3aBHCHMOCTH CHUJIBI TOKA OT
HaIPSKEHUS JUTSI JTAMITBI
HakajauBaHus"

161

Ou3ndecKuil MPakTUKyM IO
teMme "HaOmronenue
3JIEKTpOn3a" Win
"U3mepenue 3apsnia
OJIHOBAJICHTHOI'O MOHA" WJIN
"UccnenoBanue
3aBHCHMOCTH
COTPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHarue
BOJIbT-aMIEPHOMN
XapaKTepPUCTUKHU Aroaa"




162

PesepBHbIil ypok.
O6o06menne u
CHUCTeMaTH3alUs 3HAHUH 110
teme "JIlunamuka"

163

Pe3zepBHbIil ypok.
O06o061IEHNE U
CUCTEeMAaTH3aIlMs 3HAaHUH 110
teme "CrtaTuka TBEpIOTO
Tena”

164

Pe3epBHbIit ypoK.
O06o006menne u
cucTeMaTtu3alus 3HaHui 1o
TeMe "3aKOHbI COXPAaHEHUS B
MexaHuke"

165

Pe3zepBHbIil ypok.
O06o0611IEHNE U
cHCTeMaTH3allns 3HaAHUH 110
Teme "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOM
teopun"

166

PesepBHbIil ypok.
O06o0611IEHNE U
cucTeMaTH3alus 3HaHUi 1o
teme "TepMoarHaMHUKa.
TemioBbie MauHb"




167

Pe3epBHbIit ypoK.
O06o0061IeH e U
CHCTEeMaTH3aIus 3HaHUH 110
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoabl"

168

Pe3sepBHBII ypOK.
O6o006menne u
CHUCTeMaTH3alUs 3HAHUH 110
teMe "Dnekrpuyeckoe nosue"

169

Pe3epBHbIit ypoK.
O06o6mIeHne u
cucTeMaTtu3alus 3HaHui 1o
teme "TlocTostHHBIN
SJIEKTPUYECKUM TOK"

170

Pe3zepBHbIil ypok.
O06o00611IEHNE U
CUCTeMaTH3allMs 3HAaHUH 110
teMme "TOoKHu B pa3IMuHbIX
cpenax"

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

17




11 KVIACC

N KounyecTBO 4acoB DJIeKTPOHHbIE
°
Hara uudgposbie
n/ Tema ypoka Kountpoabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypcsbl

BzaumopeiicTBrue MOCTOSTHHBIX

MarHuTOB M MIPOBOJHUKOB C 1

TOKOM. MarauTHoe 1noJie.

I'mnoreza Amrmepa

BexTop MarHUTHOM MHIYKIUU.

[IpuHnun cynepno3uuuu 1

MarHUTHBIX nonei. Jlunuun

MarHUTHOM UHIYKITUH

MarauTHoO€e 1oJie MPOBOIHUKA |

¢ Tokom. OnbIT Dpcrena

Cuita Ammiepa, eé 1

HaIpaBJIeHUE U MOJYJIb

Perenue 3agau 1

[Ipumenenue 3akoHa Ammepa.

DNEeKTPOU3MEPUTENbHbBIE 1

npuOopbI




Cuua Jlopenna, eé
HaIpaBJIEHUE U MOAYIb.
JIBrkeHune 3apsyKeHHOU
YacTHULIBI B OJHOPOIHOM
MarHuTHOM I10J1€

Pemenue 3agau

Pa6ota cunsl Jlopenna

Pemenue 3agau

11

MarsauTHoe 1oJje B BEeIIECTBE.
®deppoMarHeTHKH, napa- u
JMaMarHeTUKH

12

OCHOBHBIE CBOMCTBa
(beppOMarHeTUKOB.
IIpumenenune
(dbeppoMarHeTUKOB

13

Pemenue 3amay no reme
"MargutHoe mnoJje"

14

Pemenue 3agay mo reme
"MarautHoe moJe"

15

SIBiieHUE AIIEKTPOMArHUTHOM
uHaykuuu. I[loTok BekTopa
MarHUTHOW UHIYKIIHH

16

OJ1C unaykumun




3aKOH 3JIEKTPOMarHuTHOM

17
nHaykuuu Papanes

13 Buxpesoe anekrpuueckoe
nosie. Tokn Pyko

19 O/1C nnaykuuu B
JBIDKYIIUXCS POBOJTHUKAX

20 Perenue 3agau

21 [IpaBuio Jlenna
NunyktuBHOCTh. KaTymika

22 WHIYKTUBHOCTHU B LIETIH
[IOCTOSIHHOT'O TOKa

” SBnenue camonnaykuuu. S/C
CaMOMHTyKITUU
DHeprusi MarHUTHOTO TOJIst

24 KATYLIKH C TOKOM.
DIIEKTPOMarHuTHOE TOJIe

25 Pemenne 3amau
O0600menue u

26 cUCTeEMaTU3alsl 3HAaHUH 110
Teme "DNeKTpoauHaMHuKa"

7 KonTponbHas padota no teme

"OnexkTpoauHaMuKa"




28

KonebarensHas cucreMa.
CBoOoaubIe KoIeOaHus.
lMapmonnueckue konedanus

29

Kunemaruueckoe u
JIMHAMAYECKOE OMMCAHUE
KOJIeOAaTEIbHBIX IBUKECHUN

30

DHEepreTu4yeckoe ONUCaHue.
BriBog 1pHaMIYeCcKOro
OMHUCAHUS TAPMOHUYECKUX
KoJIEOAHHH U3 UX
SHEPreTUYECKOTo U
KUHEMaTHYECKOTI'0 OITMCAaHUS

31

Ammuntyna u ¢aza xonedanuit

32

[Tepuron u yacToTa KOJICOAHMIA.
[Tepuoa manbIx cBOOOAHBIX
KoJie0aHUH MaTeMaTHIeCKOTo
MasTHUKa. [lepuon
CBOOOHBIX KOJICOaHUM
NPY>KHHHOTO MasiTHUKA




33

3aryxaroiye KojaeOaHusl.
BoinyxneHnsie kose6aHusl.
Pe3onanc

34

ABTOKOJICOAHU A

35

Pemenue 3amau

36

Ypoxk-koHpepeHuus
"MexaHn4YecKre KojaeOaHus B
MY3bIKaJIbHbIX HHCTpyMEHTax"

37

O06o061IEHNE U
CHCTEMAaTH3alMs 3HaHUH 110
TeMe "MexaHndecKHe
KoJieOanus"

38

DJIIeKTPOMarHUTHBIC
kosiebanus. KonedarelpHbIH
KOHTYP

39

®opmyna Tomcona. Cas3b
aMIUIMTYZIbI 3apsizia
KOHJICHCATOpa ¢ aMILIUTYy 101
CHJIBI TOKA B KOJIEOATEITHHOM
KOHTYpe

40

3aKoH COXpaHCHHA DOHCPI'UH B
nacaJlbHOM KoJIeOaTEILHOM
KOHTYpC




41

3aryxaroiue
AIEKTPOMArHUTHEIC
KosieOanus. BeiHY X 1IeHHBIC
3JIEKTPOMArHUTHBIC
KoJIeOaHus

42

IIepemennslii TOK. Pe3uctop u
KOH/JICHCATOp B LIECTIH
IIEPEMEHHOT0 TOKA

43

KaTYI_HKa WHAYKTUBHOCTHU B
ey rNepeMCHHOIr0 ToOKa

44

3akon Oma aiis
3JIEKTPUYECKOM LETIH
MEePEMEHHOTO TOKa

45

MOoOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICACTBYIOILIEE 3HAYCHUE CUIIBI
TOKA U HaIIPSKEHUS

46

Pe3onaHC B 351eKTpUUECKOU
e

47

Pemenue 3amau




48

WneanbHbIi Tpancopmatop.
[IpousBoacTBo, nepenaya u
oTpeOJIeHUE IEKTPUUECKON
SHEepruu

49

DKOIOTHYECKHE PUCKH IIPH
IMPOU3BOJZICTBC
QJICKTPOSHEPTIUM. Ky.]'IBTypa
HCIIOJIB30BaHHUA
QJICKTPOSHECPIUU B
HOBC@HHGBHOﬁ KHU3HHU

50

Pemenue 3amau

51

Pemenue 3agau

52

O06o0611IEHNE U
CUCTeMaTH3allMs 3HAaHUH 110
TeMe "DIeKTpOMarHuTHbIE
KoneOanus"

53

MexaHu4yecKre BOJHBI.
XapakTepucTUKH
MEXaHUYECKUX BOJH

54

CBoliicTBa MEXaHUYECKHUX BOJIH

55

3ByK. XapaKTEepUCTUKH 3ByKa




56

Wnopa3Byk u ynbTpasByk.
[ITymoBoe 3arpsi3HeHHE
OKpY>KaroIIeH Cpeabl

57

Pemenue 3amau

58

ONEeKTPOMarHUTHbBIE BOJIHBL.
Nsnyyenue
3JIEKTPOMArHUTHBIX BOJIH

59

DHeprus MIEKTPOMarHUTHBIX
BoJiH. CBolicTBa
3JICKTpOMaFHI/ITHI)IX BOJIH

60

[Ikana 3:1eKTpOMarHUTHBIX
BOJH. [IpMeHeHne
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHLIMIBI paAMOCBS3U U
TesieBueHUs. Panuonokanusi.
DNEKTPOMarHuTHOE
3arpsI3HEHUE OKPYXKaIOLIEn
cpenbl

62

KontponbHas paboTa o Teme
"Konebauus 1 BOJIHBL"

63

Caet. 3aKOH MPSAMOJIMHEINHOTO
pacnpocTpaHeHus CBETa




64

Pemenue 3amau Ha
IMPUMCHCHHC 3dKOHA
HpHMOHHHeﬁHOFO
pacipoCTpaHCHHA CBETA

65

Otpaxenue csera. [lnockoe
3epkainio. Cepuueckoe
3epKajo

66

[Ipenomnenue ceera.
AOGCOIIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTENb
npesnomiuenus. [lonnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHblii yroi nOJIHOTO
BHYTPEHHETO OTPaKEHHUS

67

Pemenue 3amau Ha
IMPUMCHCHHUC 3aKOHOB
OTPaXXCHUA U IIPCITIOMIICHUA
CBCTa

68

Xona nydeil B mpusMe.
Hucnepcus ceera. CiioxKHbINA
cocraB Oernoro cBeta. L[er




JInnsel. DokycHOE paccTOsSHUE

69
Y ONTHYECKAasi CUJjla JIMH3BI
[TocTpoenue n3odpaxeHuii B

70 JUH3aX U UX CUCTEMaXx.
YBenuyeHue JuH3bI
Pemenue 3anau Ha

71 IIOCTPOEHUE N300paKEHUH,
MOJIy4a€MBIX C TTIOMOIIBIO JIMH3

72 I'ma3 xak onTuyeckas cucreMa
Pewmenne 3anau. [Ipeneinst

73 MIPUMEHUMOCTHU
reOMETPUYECKON ONTUKHU

74 CKopoCThb CBETA U METO/IbI €€
MU3MEPEHUS

75 Jucnepcus ceera

76 WuTrepdepennus crera
KorepeHnTHbIE HCTOYHUKH.

77 VY cnoBus HaOMIOAEHUS
MaKCUMYMOB 1 MUHUMYMOB

78 Perenue 3agau

79 [IpumeHnenne natepdepeHIun




80 Hudpakus cBera
Judpakunonnas pemeéTka.

81 Y caoBue HAOIIOEHUS
TJIaBHBIX MAaKCUMYMOB

82 Pemenne 3amau

23 [TorepedHOCTH CBETOBBIX
BouH. [lonspu3sanus ceeta

84 Pemenne 3amau

85 CBeToBbI€ BJICHUS B IPUPOJIE
O06o00611IEHNE U

86 cUCTeEMaTU3alMsl 3HAaHUH 110
teMme "Onrtuka"

%7 KontponpHas paboTa o Teme
«Onrtuka»
I'paHuUIBI MPUMEHIMOCTH

28 KJIACCUYECKOM MEXaHHUKH.
3aKOHBI 3JIEKTPOIUHAMUKU U
MPUHITUIT OTHOCUTEILHOCTH

29 [TocTynarsl cnenuanbHOM

TCOPHUU OTHOCUTCIIBHOCTHU




90

[IpocTpaHCcTBEHHO-BpEMEHHOU
unrtepBai. [IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpAII[EHUE JITTHHBI

91

DHeprus U UMIYJIbC
PENSITUBUCTCKON YaCTULIBI

92

CBs3b MacChI C SHEPTUEH U
UMITYJIECOM PENATUBUCTCKON
YaCTUI[bl. DHEPIUs TOKOSI

93

PaBHOBecHOE TEMII0BOE
W3JIyYEHHE

94

3akoH cMmemieHns Buna

95

I'unmoreza M. Ilinanka o
kBaHTax. DOTOHBI

96

DHeprus U UMITyJIbC (HOTOHA

97

®oroaddext. OnbiTe A. T
CroneroBa. 3aKOHBI
doTtoapdexra




VYpaBHeHnue DiHIITEHA 17151

98 dororddekra. "Kpacnas
rpanuna” gorordpexra

99 JaBnenune cBera. Onbitel [1. H.
Jlebenena

100 BoiHOBEIE CBOMCTBA YaCTHIL
Bounsl ne bpoiins. [Inuna

Lo | BomHBIzE Bpoiins u pazmepsl
00JacTu JOKaIU3aluu
JBUKYIICHCS YaCTHIIBI

102 KopnyckynsipHo-BoIHOBOM
Tyajau3M

103 Judpakius 37eKTpOHOB HA
KpHUCTallIax
Crienmuduika u3mMepeHuii B

104 Mukpomupe. COOTHOLICHUS
HEOIPEIETEHHOCTEN
I'eiizenbepra

105 | Pemenue rpaduueckux 3aaad

106 | Pemenue pacu€THbIX 3a/1a4




107

KonTposnbHas padbora o
temaMm: "OcHoBel CTO",
"KopmyckyJisipHO-BOJIHOBOM
nyanusm"

108

OnBITHI IO HCCIEA0OBAHUIO
cTpoeHus aroma. [Inanerapuas
Mojienb atoma Pesepdopaa

109

[Toctynater bopa

110

Bunei ciektpoB. Cnektp
YPOBHEW SHEPTUU aTOMa
BOZIOpOAA

111

CronTanHoe U BBIHYKACHHOC
H3JTYUYCHUC CBCTA

112

Jlazep

113

Hyxnonnas mozens sanpa
I'eitzen6epra-lBaneHko.
3aps1 1 MaccoBOE YHCIIO SApA.
H3oTonel. PagnoakTHBHOCTH

114

3aKOH paJiiO0aKTUBHOTO
pacmnana. CBoiicTBa
MOHU3HUPYIOUIETO U3ITyYEHHUS.
Brnusinue painoakTHBHOCTH Ha
JKUBBIE OPTraHU3MBI.
JozumeTpust




115

DHeprusi CBA3HM HyKJIOHOB B
sape. Snepubie cuibl. dedext
Macchl sapa. SAnepHbie
peakuuu. SnepHsle peakTopsl.
[IpoGnems! ynpaisemoro
TEPMOSIIEPHOTO CUHTE3a.
OKOJIOrMYeCKHEe aCIeKThI
pa3BUTHS ATEPHON IHEPTETUKU

116

Mertonbl perucTpanuu u
HCCIICIOBAHUS DJIEMEHTAPHBIX
yacTull. OyH1aMeHTaJIbHbIE
B3aUMOJIeCTBUs. bapuoHsl,
ME30HBI U JICTITOHEL.
[IpencraBienue o
CranpaprtHoit Monenu. KBapk-
TJIIOOHHAS MOJAENb aAPOHOB

117

dusuka 3a npeaeiaMu
CrangaptHoit moaenu. TémHuas
MaTepusi U TEMHAs YHEPTHUS.
EnuncTBO (hmzmueckoit
KapTUHBI MUPA

118

OTansl pa3sBUTHA aCTPOHOMUH.
3HaueHHue ACTPOHOMUH




119

[IpruMeHnMOCTb 3aKOHOB
busuky 1S OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX
00BeKTOB. MeTobl
ACTPOHOMHUYECKHX
HUCCIEI0BAHNN

120

CoBpeMeHHbBIE ONITHYECKUE
TENIECKOIIBI, PaIUOTEICCKOIIBI,
BHeaTMoc(epHast acTpOHOMUS

121

Bun 3Bé3qHOTO HebAa.
Co3zBe3nus, spKue 3BE3bI,
IIJIaHCTHI, UX BUIUMOC
JIBUOKCHUE

122

Conneunas cuctema. CoJHIIC.
ConHeyHast aKTUBHOCTb.
Wcrounuk sneprun CosHua u
3BE3/1

123

3BE3/bI, X OCHOBHEIE
XapakTepUCTUKH. JluarpamMmma
"CHeKTpaJIbHBINM KJIacc —
CBETUMOCTB"

124

3Be3/1bI TIIaBHOU
[IOCJIEI0BATEILHOCTH




125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MIPOUCXOKICHUU H
sBosoruy CosHIA U 3BE3].
OTanbl )KU3HU 3BE3]

126

Maineunsiii [lyTe — Hama
lNanaktuka. Tunsl ranakTuk.
YeEpHble IBIPHI B siApax
raJaKTUK

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xao0:ma.
Teopus bonbmoro B3peIBa.
PenukroBoe nzmyuenue

128

MacmrabHast CTpyKTypa
Bcenennoi. Meraranaktuka

129

Hepeménnbie mpoo6iiempl
aCTPOHOMHUHU




130

Ou3nYecKuil MPaKTUKYM IO
teme "UcciaenoBanue
MAardUTHOTO ITOJISI IOCTOSHHBIX
MarHuToB" uin
"UccnemoBaHue CBOMCTB
dbeppoMarHeTUKOB" UIH
"UccnenoBanue aeiCTBUA
IIOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

131

Ou3nYecKuil MPaKTUKyM IO
teme "M3MepeHue cuibl
Awmnepa" wnu "U3yuenue
3aBUCHUMOCTH CHUJIbI AMIlepa OT
CHUJIBI TOKA" WJIH
"Onpenesnenre MarHUTHOM
MHAYKIIMYA HA OCHOBE
u3MepeHus cuiibl Amrepa"

132

Ou3nvecKuil MPakTUKyM IO
TeMme "UcciaenoBanue ABICHUA
3JICKTPOMArHUTHOU
WHIYKIWAA" WK
"OnpeneneHne NHIYKIUU
BUXPEBOI'0 MarHUTHOTO MOJs"




133

®u3NYeCcKU NPAKTUKYM 110
teme "MccnenoBanue sBIICHUS
camounaykiuu" uin "Coopka
MOJIEIHU AJIIEKTPOMAarHUTHOTO
reneparopa"

134

Ou3nYecKuil MPaKTUKyM IO
teme "M3mepenue nepuoja
CcBOOOIHBIX KOJIEOaHUI
HUTSHOTO U TIPYKUHHOTO
MasITHUKOB"

135

Ou3nvecKuil MPaKTUKyM IO
teme "IIpeoOpa3oBanue
SHEPTUU B MPY>KUHHOM
MasTHUKE"

136

®u3nYeCcKU NPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT'0 TOKa Yepe3
[0CJIE10BATEIbHO
COEMHEHHBIE KOHJICHCATOP,
KaTyIIKy ¥ pe3ucTop" Win
"HccnenoBanue padOThI
MCTOYHUKOB CBETA B LIETIH
IEPEMEHHOTr0 ToKa"




137

dusnueckuil MpakTUKyM 110
teme "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

138

Ou3nvecKuil MPaKTUKyM IO
teme "M3Mepenue nokasaresns
MPEJIOMJICHUS CTEKJIA" WIIH
"Tlomy4yenue n300paKeHus B
CUCTEME U3 IJIOCKOTO 3epKajia
Y JIUH3BI"

139

®u3nYeCcKUi NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHus OT BellecTna (Ha
MIpUMEPE KUJKUX JTUH3)" WK
"U3mepenne poKycHOTo
PacCTOSIHUS PACCENBAIOILNX
uH3"

140

®u3NYeCcKU NPAKTUKYM 110
teMme "HaOmronenue
nudpakiu, “HTEpHEepeHIIUH
Y noJisipu3aiuu ceera'




141

Ou3nvecKuil MPaKTUKyM IO
teMe "OnpeneneHrue UMITyJIbca
Y DHEPTHUH PEIIITUBUCTCKUX
gactul (1o potorpadpusm
TPEKOB 3aPSDKEHHBIX YaCTHI B
MarHuTHOM ToJie)"

142

®u3NYeCKU NPAKTUKYM 110
teme "M3Mepenne nmocTossHHOM
Il1anka Ha OcHOBE
uccienoBanus poroddpdexra”
nnu "UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa Yepe3
CBETOJIMO]T OT HaNpsHKeHUs"

143

Ou3nYecKuil MPaKTUKyM IO
teme "VccnenoBaHue ciekTpa
Pa3peKEHHOTr0 aTOMapPHOTO
BOJIOPO/Ia U U3MEPECHHUE
noctosiHHoM Punoepra"

144

®u3nYeCcKU NPAKTUKYM 110
teme "HccnenoBanue
pPaIMOaKTUBHOTO (OHA C
HCIIOJIb30BaHUEM J03UMETpa"
iy "M3yueHune noraomeHus
Oera-4yacTUIl AJIFOMUHUEM"




145

Ou3nYecKuil MPaKTUKyM IO
teMme "HaOmronenus 38€34HOT0
Heba HeBOOPYKEHHBIM TIJ1a30M
C HCIOJIL30BaHUEM
KOMITBIOTEPHBIX TTPHIIOKEHUN
JUTSL OTIPEICIICHHS TIOJIOXKECHHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ius CeBepHOro
NOJIyLIapust U ApKue 3BE37b1"
vy "HaOnroneHus B TeJIECKOI
JlyHbl, 1aHET, TYMaHHOCTEH U
3BE3IHBIX CKOIJIEHUN"

146

O06o0061IeHNE U
cucTreMaTu3anus 3HaHui. Pojb
(GU3UKK 1 aCTPOHOMUH B
SKOHOMMYESCKOH,
TEXHOJIOTHYECKOH,
COLIMAJIbHON U dTUYECKOH
chepax nesaTeIbHOCTH
yeJjioBeKa




147

O0o0061IeHNE U
cucTreMaTu3anus 3HaHui. Pojb
¥ MeCTO (PM3UKH U
aCTPOHOMHUHU B COBPEMEHHOMU
Hay4YHOU KapTUHE MUpa

148

O6o006menne u
cucrtemaTusauus 3HaHui. Poib
buznueckoil Teopuu B
dbopMHUpOBaHUH
MPEACTABICHHUH O (PU3UICCKOM
KapTHUHE MUpPa, MECTO
(U3HYECKOI KapTUHBI MUPA B
00111eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE

149

O06o0061IEHNE U
cUCTeMaTHU3alus 3HaHUU 10
teme "Kunemarnka"

150

O06o0611IEHNE U
cucreMaTru3anus 3HaHuil 1o
teme "Kunematuka"

151

O060061IEHNE U
cUcTeMaTU3alus 3HaHuH 110
teme "JIlunamuka"




152

O060061IEHE U
cucTeMaTu3alus 3HaHuH 110
teme "Craruka TBepaoro reia'

153

O06o0611IEHNE U
CUCTeMaTH3allKs 3HAaHUH 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

154

O06o061IEHNE U
cucTeMaTH3alus 3HaHUi 1o
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YeCcKoi Teopun"

155

O06o0611IEHNE U
CHCTEMAaTH3alMs 3HAaHUH 110
teme "TepmonuHamuka.
TenmoBrie MalTuHE"

156

O06o061IEHNE U
CUCTEeMAaTH3aIlMs 3HAaHUH 110
TeMe "ArperaTHble COCTOSTHUS
BeliecTBa. Pa3oBbie
nepexopl"”

157

O06o0061IEHNE U
cUCcTeMaTU3alus 3HaHUH 110
teMe "DnekTpuyeckoe mnose"




158

O06o061IEHNE U
cucTeMaTHu3aIus 3HaHUH 110
TeMe "IlocTOSHHBIN
IIEKTPUYECKUH TOK"

159

O6o06menne u
CHUCTeMaTH3alUs 3HAHUH 110
teme "ToKu B pa3InYHbIX
cpemax”

160

O06o0611IEHNE U
cucreMaTru3anus 3HaHuil 1o
TeMme "MaruutHoe noJje"

161

PesepBHeIit ypok. O000mIcHME
U CHCTEeMaTu3allus 3HaHUN 0
TeMe "DIeKTpoMarHuTHast
uHayKOus"

162

PesepBublit ypok. O600mieHme
M CHCTEMAaTH3alis 3HAHUH 10
TeMe "MexaHndecKHe
Kosnedanus"

163

PesepBublit ypok. O600mieHme
Y CHCTeMaTH3allysl 3HaHUH 110
TeMe "DIeKTpOMarHuTHbIE
KojeOaHus"




164

PesepBHeIit ypok. O000mICHME
Y CUCTEMAaTH3aIus 3HAHUH I10
TeMe "MexaHH4YecKue 1
3JIEKTPOMArHUTHBIE BOJTHBI"

165

PesepBHeIit ypok. O600mIcHME
Y CHCTEMATH3allHsl 3HAHUH 110
teMe "OnTuka"

166

PesepBHeIit ypok. O000mIcHME
WA CUCTEMAaTU3aLMs 3HAHUN 110
teme "OcHoBel CTO"

167

PesepBHeIit ypok. O000mIcHME
U cHCTEeMaTu3allus 3HaHUN 10
teme "KopnyckyinspHo-
BOJIHOBOM Jyannu3m"

168

PesepBublit ypok. O600mieHme
U cHCTEeMaTu3allus 3HaHUN 0
teme "®dusznka aroma"




PesepBHeIit ypok. O000mICHME
169 U cucreMaTtusanus 3HAHUH 110
teMe "®du3nKa aTOMHOTO sIpa

Y AJIEMEHTAPHBIX YacTHUIl"

PesepBHeIit ypok. O000mICHME
170 WA CUCTEMAaTU3aLMs 3HAHUN 110
TeMme "DJIEMEHTHI

actpoduzuxu"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






